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NOTES. 
—————— 
Examinations for Mining Engineers. 

[y his Presidential Address to the Association of Mining 
Рина] Engineers last week, Mr. W. MAURICE referred 
E айу to the proposed examination of mining elec- 

ina engineers and the issuing of certificates by the 
As pointed out by Mr. Matrice, the first 

"ty is to decide what a mining electrical engineer 

З dans. Obviously he should be well acquainted 

Ro etic wiring, mining risks, electric power and work 
oy But we think Мг. MAURICE rates this 
Meise rather too lightly when he says it is nothing 
р б à wireman's training plus а knowledge of 
+ For example, it is essential that the responsible 
Ran. d engineer should have a very clear idea of 
- There is no great difficulty in this, but all the 
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same the subject seems rather obscure to some minds, and 
the fact that accidents do occur far more often than 1s 
desirable shows that the possibilities of accidental earthing, 
which are those that should be borne in mind, are not 
so easily grasped as might be expected. Again, a very 
practical acquaintance with electrical machinery is essen- 
tial to enable the engineer to handle small repairs. 
TR 

KNOWLEDGE of this kind is, we fear, beyond that of the 
average Wireman. There is the further difficulty in any 
case that the experience should be of а very practical 
kind, and this class of knowledge cannot well be tested by 
an examination paper. This being so, it would seem that 
the only suitable course is to have an examination on 
theoretical points, without a knowledge of which the engi- 
neer cannot be thoroughly competent, and at the same 


time to exact a certain length of practical experience. 


The examination would not necessarily be held at the ter- 


; mination of the practical period, but might be accepted 


previously, if so desired, or a college diploma might be 
accepted in lieu of the examination, the certificate of сот- 
petency being awaided only after the Council had satistied 
themselves that the practical experience had been sutti- 
ciently long and of the right kind. 


—— —— ; 
Surface Contact Systems. 

SINCE the unfortunate Mile End-road experiment of the 
London County Council, surface contact systems of electric 
traction have been rather under a cloud. This will not be 
dispelled by the award in the recent arbitration between 
Torquay Corporation and the Torquay Tramways Co. 
This arbitration is of much more than local Interest, 
several important questions being involved. Locally, of 
course, the chief concern is that the arbitrator has decided 
against the Corporation, finding that the latter have un- 
reasonably withheld their consent to the adoption by the 
Tramways Company of the overhead system of traction. 
Of probably greater import, however, is his statement, of 
which an account was given in our last issue, that the 
“G.B.” system has proved on the whole a failure and that 
the Lorain system would, under the prevailing conditions 
at Torquay, be a doubtful and costly experiment, not likely 
to gain the approval of the Board of Trade. This will cer- 
tainly prove unpleasant reading for the companies соп- 
cerned, whose systems have met with a certain measure of 
success elsewhere. Аз to the merits of а perfect surface 
contact system engineers are generally agreed, but in view 
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of the obvious desirability, if not necessity, of minimising 
capital expenditure on all future tramway schemes, if these 
are to show a Satisfactory financial return on the outlay, it 
is to be hoped that local authorities will waive their 
æsthetic objections to the overhead system. In this con- 
nection we notice that the London County Council are 
still unable to obtain the consent of some borough councils 
to the use of this system. The additional outlay due to the 
adoption of the conduit system in such cases, however, 
would certainly seem unjustified, whilst the publie can 
scarcely expect to do without tramway facilities until a 
perfect surface contact system is evolved. 


Electric Cooking. 

А SUGGESTION made in a recent issue of the ** Electrical 
Review and Western Electrician " would be worth attention 
if practicable. The proposal is that in the case of a big 
public dinner the local electric supply authority should 
provide the electrical apparatus and electricity free of charge 
for the purpose of the dinner, stipulating that the cooking 
be done entirely by electricity. The publicity given to 
such an arrangement would probably do much to draw 
attention to electric cooking, of the capabilities of which the 
public are at present largely unaware, and if followed by a 
Series of demonstrations at the local showrooms it should 
lead to greater interest being taken in the domestic appli- 
cations of electricity. Although the difficulties in the way 
of providing an “electrical meal" in the case of the forth- 
coming annual dinner of the Institution of Electrical 
Engineers are doubtless insurmountable, we hope that 
the Council will see the desirability of obtaining electric 
urns for providing the tea and coilee after the meetings 
in the new home on the Embankment. In fact, the 
Institution should be as far as possible an ''electrical 
home "—to use the term which has become familiar in 
the last year or two. 


nmm d 


“Тһе Electrician Industrial Supplement." 

IN the present issue our readers will find an alteration 
in the INDUSTRIAL SUPPLEMENT. During the last four 
years the Supplement has been issued monthly, and we 
think it has proved useful as a medium in which new 
plant and industrial applications could be illustrated in 
greater detail than is possible in the columns of THE 
ELECTRICIAN. We have found, however, that intervals of 
a month are too long, and prevent our doing full justice 
to appliances at the earliest possible moment. We have, 
therefore, decided to publish the Supplement every week 
in future, starting with the present issue. 


e et a 
‚ Street Lighting at Canterbury.—Mr. C. A. Blascheck, chief 


engineer of the Canterbury electricity department, informs 
us that thev are having no trouble with metal filament lamps 
for street lighting, and that they are obtaining a better light 
at a lower cost than formerly. The few remaining gas lamps 
are now being slowly displaced, and it is only a matter of 
the time it will take to do the necessary cable laying for the 
whole of the streets to be lighted electrically. 


Cable Interruptions. Date of Interruption. 


Assab —Perim -.......................... е July 8, 1909 
Malta— Tripoli..................... а везде April 20.1910 
Reunion —Mauritius ..................... — Boe . May 20, 1910 
Latakia—Palura ............... sedes еее Мау 26, 1910 
Оһоск—Рјіроии............... нун... T June 24, 1910 
Tourane - Ámoy........... séries eec cene Sept, 25, 1910 
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Paramaribo—Cayenne.. 


Berlin (Ontario).— The official inauguration of the provin- 
cial electricity supply service took place on Tuesdav, when 
current was switched on by Sir James Whitney. Power 1з 
transmitted 100 miles at 110,000 volts. 


Electricity Meter Approved by the Board of Trade.— 
The Board of Trade have given their approval (dated Oct. 5th) 
to the construction and pattern of the meter for the measure- 
ment of electrical quantity when supplied on the constant 
pressure continuous-current. system and known as Wright's 
Miniature Electricity Meter, Hadfield's. Solution, provided 
that the meter be constructed m accordance with pattern 
meter numbered 108,490, deposited with the Board of Trade 
on Julv 2nd. 1909, on behalf of the Reason Manufacturing Co. 
The Board have also approved of the meaus provided for 
fixing and connecting such meters. 


Torquay.—A special meeting of the Council was held on 
Thursday last week in order to consider the situation created by 
the award of the arbitrator (Mr. А. Read) as to whether the 
Corporation had unreasonably withheld their consent to the 
use of the overhead svstem on the Torbay-road route. 

The Tramways Committee presented a report, but made по recom- 
mendation, it being stated that there had not been suflicient time to 
consider the points of the award. The opinion of counsel as to the 
prospect of legal proceedings on the point of law raised was discussed at 
length. and a motion was made that the arbitrators award should be 
accepted, and that there should be no appeal to the law. but ultimately 
the proposition was withdrawn and the matter referred back to the 
Committee. И was understood that there would be no legal proceedings, 
and that an endeavour would be made to enter into an amicable arrange- 
ment with the Company for the benefit of the borough. 


Electrical Smelting in Norway,—In regard to the elec- 
trical smelting of iron in Norway, the British Vice-Consul at 
Bergen reports that, according to a statement by Prof. Farup, 
a member of a committee who have been investigating the 
matter, electrical ironworks in Norway, on iron fields close by 
the coast, where there are manv natural harbours. would be 
in a good position to compete both with electrical ironworks 
in other countries and also with the older smelting works of 
Europe and America. By the use of kilns of a capacity of 15 
tons, wrought iron and steel can be electrically produced from 
pig-iron so as to compete with ordinary good qualities at prices 
varying from £5. 115. to £8. 6s. 84. per ton. This opens up a 
large market for the electrical products. The more important 
process as regards Norway, however, is the electrical smelting 
of iron ore. The electrical energy used in smelting iron ore 18 
about 2 н.р. per ton of pig-iron per annum, and the quantity 
required to. transform this product into steel and partly to 
roll it brings the total expenditure of energy up to about 3 В.Р. 
per ton per annum, 


The Electric Furnace in Steel Making.— А recent issue of 
* The Engineer” states that an American patent was recently 
granted for a method of emploving the electric furnace in 
connection with the Bessemer converter or the open-hearth 
furnace m the manufacture of steel. For the initial treatment 
of the pig metal an acid-lined open-hearth furnace or a Bessemer 
converter is emploved. The metal is thus desiliconised and 
in part decarbonised, from 0-04 to 0-30 per cent. carbon being 
left, to prevent an oxidised condition and permit of more 
readily maintaining a fluid condition. It is then introduced 
into a mixer, preferably basic lined. On its way to the mixer 
it passes through a spout provided with a skimmer, and the 
floating acid slag | is removed to prevent damage to the basic 
lining of the mixer. In this mixer a basic slag aids in dephos- 
phorising the metal, or neutralising the acid slag which тау be 
mixed with it. From the mixer from time to time charges are 
withdrawn and introduced into basic-lined electric furnaces, 
wherein the metal is treated with oxide of iron. burnt 
lime or limestone to dephosphorise and desulphurise it. In 
the electric furnace silicon, manganese, vanadium, nickel of 
other elements required to modify the character of the resulting 
steel may be introduced. 

Electric Traction on the German State Railways.— 


According to a report from Berlin, preparations for the sub- 
stitution of electricity for steam as motive power on Germany's 
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long-distance railways are steadily going ahead. Before the 
end of the year there will be opened a section of electrified 
milway between Bitterfeld and Dessau, which is preliminary 
to the electrification of the longer lines connecting Magdeburg, 
Leipzig and Halle. Next vear, for test purposes, the section 
of line from Lauban to Dittershach, in the hilly part of Silesia, 
will be electrified. The results of the tests made on the Berlin 
and Hamburg suburban lines are at present being collated. but 
the main results are known. Despite the heavy outlay involved 
in making the change, it has been proved that electrical 
working is more economical than steam on lines on which there 
is heavy tratie. On lines with light traffic it will not рау to 
make the change. From the point of view of safety, electric- 
allv-driven trains are found preferable ; and from the point of 
view of reliability at least equal. The results of the tests 
indicate a smaller consumption of fuel, greater speed. smaller 
cost of maintaining rolling-stock, a reduction of staff. and a 
lower wheel pressure of the locomotives. thus decreasing the cost 
of maintainmg the permanent мау. The first cost of the new 
lines, it is also found, will be reduced if electricity is adopted. 
The electrified lines will be fitted for taking steam locomotives 
in case of exceptional trafic due to military considerations. 


The Electric Drive for Printing Machinery.—In a recent 
number of “ L'Industrie Electrique ” is described an arrange- 
ment for driving and controlling printing machinery by means 
of a reversible booster set. The speed of the paper on the 
machine in question varies from 10 ft. to 100 ft. per minute. 
Three-phase current at a pressure of 500 volts and a frequency 
of 50 is obtained from the mains. The parts of the mac hine, 
which run at a constant speed, are driven by two asynchronous 
motors each having an output of 15 to 17.5 kw. These are 
controlled by oil starters in the rotor circuit. The set driving 
the variable speed part consists of a three-phase. asyn- 
chronous motor of 90 kw. capacity and running at 975 revs. 
per min., coupled to a compound-wound dynamo, supplving 
175 amperes at 220 volts and to a rev ersible booster. which 
supplies a current of 170 amperes at pressures up to 220 volts. 
Starting is effected bv a liquid starter. The driving motor is 
fed with current at a variable pressure from this group and 
develops а maximum power of 65 kw. All the continuous- 
current machines are fitted with auxiliary poles. The rever- 
sible booster and the driving motor are excited from а com- 
pound dynamo and are regulated Бу а field rheostat according 
to the paper speed. The dynamo field rheostat has 156 con- 
tacts and that of the motor 20 contacts. Ву altering the 
voltage of the current supplied the speed of the motor can be 
regulated between 50 and 80 revs. per min. The motor is con- 
nected to the machine by means of a belt and gearing, the 
reduction ratio being 1 to 2. The motor and the gearing are 
fixed in a house close to the machine room while the regulators 


are near the machine itself, 


Electricity Supply in Manchuria,—According to “The 
Times Engineering Supplement," the South Manchuria Rail- 
wav Со. supplies current to the general public in Dairen (Dalny), 
Mukden, and Changchun from its own electric power station, 
the Dairen electric tramway being also under the same manage- 
ment. The new power station in course of erection т the old 
building of the Russian power station will, when completed. 
contain three 1,000 kw. reciprocating engine units. The 
current is generated at 2.300 volts, with а "frequency of 25, 
and is transformed to 100 volts for lighting and 500 volts 
direct for traction. The tramway sub-station, in the same 
building with the generating station, is equipped with three 
sets of 400 kw. rotarv converters. Continuous current 13 also 
supplied at 250 volts for motive power, and 200 kw. motor- 
generator sets are provided for the series arc lighting. The 
current 13 sold оп the basis of monthly contracts as well as by 
meter, the charges for 16 c.p. per month being about 2з. The 
price per unit for lighting is 9d. and for power from 4d. 
to 144., the rate varving according to the amount and dura- 
tion of use, The electric tramway in Dairen has been running 
since September, 1909, over a route consisting of 3 miles of 
single and 5 miles of double track of the standard gauge. The 
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avatlable number of cars is 30 with 10 spare cars, all being 
double compartment vestibule cars with a capacity of 30 pas- 
senvers. The fares are uniform all over the town, being 34. 
and 2d. for first and second cless. Thirty trip tickets. are 
Issued at 3s, and 2s. for the two classes respectively, and time 
tickets at 4d. and 214. available for one heur can be used for 
any number of rides and for any direction. No transters are 
The present receipts scarcely рау the ехрепхех, but 
the tramway certainly provides the city. with an excellent 
means of communication. An "7 electrie ратк near 
centre of the town is intended to develop the traffic, and 1 

equipped with conservatories aud menageries, theatre, Te 
and shooting allevs, roller skating rink, ponies and camels, 


ќе. The cost of admission ix about ld. 


Electric Traction in Mining.— The Julv issue of the " 
actions of the South African Prius of Electrical Engineers ? 
contains a Paper by Мг. W. С. Brown on the “ Transport of 
Coal and Ore by Electric Traction.” As an example of the 
working conditions existing in the mines of that country, 
the author gives the following details of à particular instal- 
lation :—4.500 ft. of double track. and 4,000 ft. of single track ; 
gauge. JO їп. : weight of rails. 451b.: locomotives m daily 
use, four (опе 20 ton, two 7 ton, and one 31 ton). Two-ton 
trucks are in use. which weigh when empty I-L tons. Track 
resistance varies from 35 lb. to 40 lb. per ton. Number of 
tons of ore hauled per month. 103.260 ; number of tons of 
coal hauled per month, 3.660; operating cost of haulage per 
ton-mile, 1-66d. ; maintenance cost per ton-mile, 0:664. The 
operating costs а waves of drivers, natives and station 
attendants, and cost of power, oil, ete. Maintenance includes 
upkeep of locomotives, trucks, overhead equipment and track. 
Cost of current. 0.754. рег unit. (The operating cost per 
ton per mile, 1-66d., is high, owing to the grade—1 in 40; 
if the track were flat the cost would be 0-74d. per ton-nule). 
Three rotarv converters, each of 85 H.P., are installed, two of 
which are run in parallel, while the third is à standby. № 
transformers are used, and the sets are coupled through the 
usual switchgear straight on to common 'bus-bars, which are 
also used for several other circuits. No trouble is experienced 
with this arrangement. A small induction motor is used for 
starting the converters. The following details of the 20-ton 
locomotive (being the most modern) are given :—The loco- 
motive consists of two 10-ton units coupled together and run in 
Each unit is equipped with two 45 H.P. МЮ volt 
series motors. Steel-tvred wheels, 33 т. diameter, are used, 
the gear ratio being 5:78. The locomotives are electrically 
coupled bv means of flexible conductors and multiple plugs. 


The total draw bar pull is 7,000 Ib. 


Water Power in Sweden.— Ап interesting report relating t? 
this subject and its effect on the ultimate electrification of the 
Swedish railways has recently been issued by the Swedish 
Waterfalls Administration. The total water power In Sweden 
Is estimated to amount to 10.000.000 H.P., which can be 
utilised for тар хіх to nine months in the vear, but this falls to 
a figure of 2.500.000 H.P. during the low level water period. 
Of the total quantity 72 per cent. is located in North Sweden, 
15 per cent. in the province of Svealand, and 10 per cent. 
in Goetaland : the total capacity of the falls which will be 
exploited in the near future will be 600.000 H.P., of which 
340,000 H.P. will be used for the production of electric power. 
At present the State owns 880.000 H.P., of which 670,000 H.P. сап 
be emploved without anv previous regulation of the waterfalls 
concerned, but the State now опу utilises 63.000 H.P.. of which 
40,000 H.P. are generated at the Trollhättan Falls, and work is 
in progress there for the use of a further 40,000 Н.Р. It is 
proposed to erect a power station of 50.000 n.r. at the Porjus 
Falls in North Sweden, with an ultimate capacity of 100,000 н.р.у 
while the State also proposes to build large power stations near 
Akarleby, in Dalarne, and in other localities. Being exception- 
aiy interested in the use of water power, the State has pursued 

systematic waterfall policv since the adoption of the law 
B Н the Trollhättan Falls, although great difficulties 
have to be contended with owing to tbe antiquated laws 


issued. 


Trans- 


tandem. 
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respecting the right of disposal of water powers. It is, how- 
ever. probable that a new law on modern principles will be 
proposed in the near future, and the Waterfalls Commission has 
already prepared a scheme for this purpose. The State has 
comprehensive projects now under consideration. Prepara- 
tions are being made for the regulation of the large Wanern 
lake and the Siljjansj6 lake. but. above all. plans are in question 
for the utilisation of the water powers of the middle and 
southern portions of the country in. connection with the 
electrical working of ratlwavs, and the State has acquired water- 
falls in these districts for the sum of over £250,000, It is 
the intention of the authorities to wait and see whether the 
electric frontier railway m the north meets expectations, in 
which event, it is said, the other State railways will eventually 
be converted to electric traction. 


Present Position of Electro-Metallurgy.—An interesting 
article in “ La Lumicre Electrique " concludes with two tables. 
which we reproduce below, one showing the total number of 
electric furnaces at present existing or under construction, 
according to the general tvpe. and the other the number of 
such furnaces classified according to the maker or inventor. 


Table I. 
Гое Furnaces Furnaces 
Systems. ОНКИ notat !under con- Total. 

coe | | work. struction. 
Arcfurnaces eee 51 1 7 | 2 | 8 
Induction furnaces ............ 21 4 | 10 | 35 

Combined are and resistance | | 
furnaces ........ РРР Sheath 2 ane m | 2 
Total.......... "T 74 11 35 |120 

Table п. 
F urnaces ЕТА 
Systems. Жы | notat  undercon- Total. 

° | work. struction. 
Cha pleti ааа Uh | 4 РЕ 1 5 
А. Ge Elektrometall ........... 2 is 2 | 4 
и о 1 : ‚ 1 
ЕСК наа Чаары кына Ws 1 . 1 
Kjellin .............. ESTER EN NOR 10 2 2 14 
Kjellin-Colby .. .................. 2 T. ve 2 
Rochling-Rodenhauser ...... 6 1 8 15 
ОСЕТИИ ее 14 4 18 
НегоаН ius: РЕТТЕ Vos 10 15 34 
Hickmann ...... — —! 1 -— 1 
Нігера; A EL. n 1 "T 1 
Keller .......... guis edes eur it iod 4 2 6 
‘Chatillon-Commentry ......... 1 к, 1 
Nathusius а.а 2 2 
Schneider  ........................ 1 1 
Scott Anderson ........ ........ 1 EN 1 
StassanO ..... ......... ИИ 5 7 | 1 15 
о нола. 74 11 | 35 120 


The Electric Arc in a Low-pressure Atmosphere,—In a 
recent issue of the “ Comptes Rendus " Messrs. Н. Buisson and 
Chas. Fabry point out that in order to obtain well-pronounced 
spectrum lines the electric discharge at low pressures must be 
emploved. When the substance whose spectrum is desired 1s 
а non-volatile metal. such as iron, the only wav is to set up an 
arc in a low-pressure atmosphere, using the metal for elec- 
trodes. Experience shows. however. that this arc, which is 
stable in free air, 15 much less easv to produce at low pressures. 
It is extinguished when the points are separated, or else plavs 
between other points than the ends of the electrodes. The 
conditions necessary for the maintenance of a steady arc in a 
low-pressure atmosphere have been studied for iron, and it has 
been found that this state occurs when the negative electrode is 
covered with oxide. When the arc is struck in free air, the elec- 
trodes melt and oxidise. The arc, having been extinguished, 
is re-struck ?n vacuo. aud burns steadilv. The same result has 
been obtained with both copper and nickel. These facts are 
in accordance with the electronic theorv of the arc, according 
to which the cathode is the seat of emission of abundant elec- 
trons, due to its high temperature. The non-volatile metals, 
such as iron, emit but few electrons, and, in consequence, are 


onlv ill-fitted to serve as cathodes, while oxides and carbon 
emit intense negative charges, a fact that explains their effi- 
ciency. For easily volatile metals the presence of oxides 13 
not necessary ; as for instance, in the Cooper-Hewitt lamp ; while 
a stable arc can be obtained between electrodes of zinc or mag- 
nesium im low-pressure atmospheres or in hydrogen. 


А 60,000-volt Transmission Line.—In a recent number 
of " L Electricien. Mr. de Kermond gives an account of the 
60.000-volt transmission line. between Ventzvou aud Ville- 
neuve. This line is connected with a hydro-electric station. 
whose present capacity is 24,000 H.P., using falls оп the 
Durance. Francis turbines are emploved. the head being 
160 ft. There are four turbines, each with a capacity of 
6.000 H.P., and these are connected to 4.500 k.v.a. three-phase 
generators, supplving energy at а pressure of 7,000 to 8,000 
volts at a frequency of 25. The voltage is stepped up for 
transmission Бу four groups of three single-phase transformers. 
Electrolytic cells are used as а protection against Пий, 
these being connected with the high-tension line through horn 
atresters, The high-tension switchgear is worked from the 
switchboard by means of 120-volt direct-current motors. The 
generators are fitted with Tirrill regulators, so that the voltage 
at the Arles and Marseilles sub-stations can be kept constant. 
The transmission Ines consist of three aluminium wires, each 
of 0-2 sq. in. cross-section, Which are fastened to bell insulators 
14 in. high and of the same diameter. Steel angle-iron masts 
50 ft. high are used, the masts being 80 vds. apart. To prevent 
electrolytic action at places where the aluminium wires join 
those of copper. the joint is made in an ebonite tube, which is 
filled in with a mixture of paraffin wax and Chatterton 
compound, 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Мг. Е. Fernie contributes an article dealing with the choice of 
cables and methods of laving. 


We describe а new petrol electric omnibus designed by Мг. W. А. 
Stevens. 

We give an abstract of a Paper read by Mr. J. J. Е. Schuurman at 
the recent meeting of the Iron and Steel Institute, on * The Utilisa- 
tion of Electric Power in the Iron and Steel Industry.” 


An analysis is given of the annual accounts of the Melbourne 
Electricity Supply Undertaking, together with particulars of the 
progress made in recent years. 


At the annual general meeting of the Association of Mining Elec- 
trical Engineers, held at Newcastle-on-Tvne last week. an address 
was delivered by the president. Мг. W. Maurice. in which he con- 
sidered the question of examinations for mining electrical engineers. 


The acquisition of the undertaking of the Oldham, Ashton and 
Hyde electric tramways by the local authorities interested is at 
present under consideration. 

Mr. J. C. Peach, managing director of Messrs. Willans & Robinson, 
was able to tell but a sorry story of the result of the past financial 
vear's working at the general meeting of shareholders. The directors 
had been confronted by two alternatives, to take orders at miserably 
inadequate prices, or to give up the struggle and close the works. 
The outlook, however, had somewhat improved. 


The London County Council have adjourned the consideration of 
the proposals of the Highways Committee for the construction of 
new tramways comprising 221 miles of single track at an estimated 
cost of £462.470, or with new cars and street improvements £889,100. 

Electrically-driven watering cars for the Council's tramways have 
been approv ed at a cost of £2,850. 

Ап abstract of the report of the Home Office on the working of the 
Workmen's Compensation Acts and the Employers’ Liability Act 
during 1909 appears in another column. 

Loans for Electricity Supply.—f'arlisle Corporation have received 
sanction to a loan of £16,645 for electricity supply purposes. Bury 
St. Edmunds Corporation have also received sanction to a loan for 
extensions. 

Legal. — An interesting decision has been given by the County Court 
Judge of Birmingham in an application by the British-Thomson 
Houston Co. to review an order in favour of а workman under the 
Workmen's Compensation Act. 
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The action brought Бу Messrs. Griffiths & Bedell for damages for 
libel against the proprietors of the " Daily Chronicle.” the " Star.” 
and the " Morning Leader " in connection with the Mile End-road 
surtace-contact tramway has been settled, defendants having under- 
taken to pay an agreed sum and publish an apology. 

On Tuesday Norwich Council will consider a scheme for substitut- 
ing electric for gas lighting in the streets of the cit v. 


OBITUARY. 


G. H. GnEEN.— The death is announced of Mr. Gilbert Holt Green. 
регег manager of the Costa Rica Electrie Light & Traction Co., 
which took place at San оз. Costa Кіса, on Oct. 6. Deceased was 
in his 42nd vear. 

Pror. Mavrice Levy.—The death is announced of Maurice Lévy 
who was at one time inspector general of Ponts and Chaussées. 
In [885 he succeeded Prof. Serret in the chair of mechanics at the 
College de France. His work was chiefly concerned with elasticity. 


hvdrodynamics and kindred subjects, 


PERSONAL NOTES. 


Mr. J. S. S. Cooper. M.A.. B.Sc., who has been for some years with 
the British Westinghouse Co., formeriv as electrical designer. and 
more recently as sules engineer, has resigned to take up а position 
with Messrs, Samuel, MeGregor & Co., of China Mr. Cooper leaves 
England at the end of the month, travelling via the Trans-Siberian 
railway. Не will be stationed for the present in Shanghai. 

Mr. Wm. Hockley. resident engineer to the Frinton-on-Sea Electric 
Light Co. since 1903, has left for Vancouver, В.С. 

Мг. W. ©. Hunter has relinquished his position as manager of the 
Adcraft Studio in order to take a position with the British Thomson- 
Houston Co, as advertising manager for the Mazda lamp. 


APPOINTMENTS VACANT AND FILLED. 


An important electrical firm in Germany require one or two expe- 
nenced estimating engineers who would be willing to take up subse- 
quent employment abroad. See advertisement, 

A draughtsman, with experience in induction motors or in electric 
hoists, is required for an electrical drawing office; also a draughtsman 


with experience in electrical turbo machinery, and one with expe- 
rience in d.c. generators above 100 kw. ее advertisement. 

A junior assistant is required for the designing department of а 
Must have had experience in designing of d.c. motors 


company. 
See advertisement. 


with first-class firm. 

A lecturer on electric wiring is wanted to give lecture and take 
calculation class on Tuesday evenings from 7:30 to 9:30. Applica- 
tions to the Secretary, South-Western Polytechnic Institute, 
Mauresa-road, Chelsea, London, S.W. See advertisement. 

A cable engineer and works manager is required for a new factory 
to be established in England. Applicants must have had experi- 
ence of the manufacture of all classes of cable (submarine excepted) 
and he competent to superintend the erection of new machinery in 
factory. See advertisement. 

A chief lecturer is required in the engineering department of the 
Technical College, Sunderland. Salary £175 per annum, with share 
of fees from publie testing department. Applications to Mr. H. 
Reed, Education Offices, 15, John-street, Sunderland, by Oct. 25. 


Applications are invited for the professorship of civil engineering 
in the University of Galway. £350 stipend and class fees. Applica- 
tions to the Secretary to the Comunissioners, Мг. В. Donovan. 
National Universit y- buildings, Earlsfort-terrace, Dublin, by 22nd inst, 


The following appointments. made by the Stoke-on-Trent Elec- 
tricity Supply Committee, were confirmed by the Council on Sept. 29. 
The officials in question will be under Mr. C. H. Yeaman, chief elec- 
trical engineer of the county borough ;— 

Ав resident electrical engineers: Мг. Н. W. Edwards (for Burslem 
district), Mr. W. Adams ( Hanley), Mr. €. Cuthbertson (Longton), and 
Мг. W. A. Turnbull (Stoke). As mains superintendents: Mr. Н. C. 
Heath (Burslem), Mr. S. С. Marston (Hanley) and Mr. С. Н. Thomas 


(Stoke), | 


[ tion for students wishing to take up traction work. 


Mr. Н. Bedson. motor saperintendent. of the Henley electricity 
department, has been appointed. т publie competition, out of over 
80 candidates, as mains superintendent to the Maidenhead electricity 
department under Mr. С. О. Milton, the borough electrical engineer. 


Hampstead (London) Council have appointed Mr, F. Е. Limbrey 
canvasser for the electricity undertaking. 

Mr. J. E. Phillips. of King's College. London. has been appointed 
instructor of engineering workshop classesat the Technical £zztitute. 


Guildford. 


INSTITUTIONS AND SOCIETIES. 


The Tramways and Light Railways Association.— The ©“ Official 
Circular " of this Association for October contains a translation from 
Herr Busse's report to the International Tramways Congress on 
" Rail Corrugation.” whieh appeared in our issue of September 16 
and an article on tlie same subject Бу Мг. J. Н. M. Andrews, assistant 
to chief engineer. Philadelphia Rapid Transit Co. ; a reprint of the 
new rules made by the Board of Trade in pursuance of the Electric 
Lighting Acts : a letter on Car Meters Бу а member. and other matters 


relating to the affeiry of the Associ ition. 


EDUCATIONAL NOTES. 


— — —— —— 


Northampton Polytechnic Institute.—On Wednesday last а new 
generating station. which has been erected at this Institute to supply 
the increasing demands for electric light and power, as well as to 
provide instruction for students in running plant. was opened by 
Mr. W. Whitaker Thompson, chairman of the London County 
Council, Before а visit was actually paid to the station, а meeting 
was held in one of the lecture theatres under the presidency of Mr. 


Н. А. Wix. chairman of the Education Committee of the Governing 


Body. in the absence of Mr. L. B. Sebastian, ehairaiain of the Govern- 
Ing Body of the Institute. Dr. В. М. Walmslev. principal of the 
Institute. in an opening statement. explained how the new station. 
which we hope to describe in a subsequent issue. came into being. 
It was originally intended taat the station should provide instruc- 
With the com- 
pletion of the Council tramways in the district, however. the need 
for this had passed away. and instead, after mature consideration, a 
gas-driven station had been erected for supplying light and power 
to the eollege and to neighbouring buildings. if the necessary way- 
leaves could be obtained. He thanked the Council for the financial 
support. to the extent of £5.000, which they had given to the scheme. 
Mr. Whitaker Thompson in his speech pointed out the way in which 
the education provided in a London technical institute varied with 
the needs of the district. In their own case great attention was paid 
to technical optics and to engineering. for both of which they were 
noted all over the world. Не considered the opening of the station 
was a great event, and the Council had been pleased to give their 
support to the scheme, seeing that adequate instruction could not 
be provided without proper equipment. At the conclusion of the 
proceedings Mr. Whitaker Thompson started the machinery. 
Candidates for the Clerk Maxwell scholarship at Cambridge 
(rendered vacant by the resignation of Mr. Welliseh) are requested to 
send in their names to Sir J. J. Thomson on or before Nov. 5. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 14th (to-day). 
MANCHESTER NECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


£30 p.m. Conversazione at the Whitworth Institute, Manchester, 


FRIDAY, October 21st. 
ELEcTRo-HARMONIC SOCIETY. 


$ p.m. Smoking Concert in the King's Hall, Holborn Restaurant, 
WAC. 
ELECTRICAL ENGINEERS (LONDON DIVISION). 
Officer Commanding, Lieut. Col. Н. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, October 17th, “ А” Company.— Technical drill 7 to 10 p.m. 
Lecture on Water Testing Apparatus,” Бу 2nd Lieut. W. P. Digby. 
Tuesday, October 18th. “В " Company.— Technical drill 7 to 10 p.m. 
Thursday, October 20th, * С” Company.— Technical drill 7 to 10 p.m. 

Friday, October 21st, ‘‘ D" Company.— Technical drill 7 to 10 p.m. 


Kilowalte. 
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ELECTRICITY SUPPLY IN MELBOURNE. 


As is well known the financial vear adopted bv most local 
authorities in this country terminates on March 31st, although 


December 31st and Mav 31st are also favoured in some cases. 
8,000,000 


7,000,000 


3,000,000 


Units sold per Annum, 


0 E 
1903 1904 1905 1906 190; 1908 1909 1910 
Years ended 2808 P«bruarn, 
NoTrF.—Public Lighting includes Municipal Buildings. 


Fic. l.— DIAGRAM SHOWING NUMBER OF UNITS SOLD. 


From the last annual report of the Electric Supply Committee 
of the Melbourne City Council, of which we have recently 
received a copy, we notice that the accounts of the electricity 
department are made up to February 28th. These accounts 
for the vear ended February 28, 1910. are analvsed below, 
and the details of costs should prove of interest to engineers 
in this country. 

The total connections to the mains of the undertaking on 
the above date totalled 10.064 kw. and the number of con- 
sumers 3,212; of these latter 1.178 were taking a supply for 
The total number of motors 
representing 4,684 Н.Р. 


power and heating purposes. 
connected to the mains was 1,441. 


Ms 
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During the 12 months under consideration 359 new consumers | 


were obtained, and 223 motors, equivalent to 1,115 H.P., 
were connected. The number of units sold for private light- 
ing was 3,654,063, an increase of 273,901 over the figures of 
the previous year ; 


in the motor load is the largest so far recorded. "The growing 
popularity of the electrical drive is also shown by the follow- 
ing figures supplied by the Government Statist, and relating 
to the form of drive adopted by manufacturers :— 

FACTORIES. 


PowEnR EMPLOYED. 


Year. | Steam | Gas. | Electric. 
1902 1,328 195 | —- 
1903 1,316 724 | 195 
1904 1.304 734 | 261 
1905 1,276 735 349 
1906 1,255 709 438 
1907 1,270 727 | 558 
1008 | 741 628 


In connection with the motors connected to the Corpora- 
tion's supply mains, the following particulars will probably 
prove of interest :— 


= - 


Number 


Total 
Trade. of motors — horse- power. 
Printer eed eura ou eer I eaae 264 1481 
Newspaper offices .........cccccccesussesnsenesoees 103 4934 
Clothing апа boot. manufacturers ............ 274 505 
Metal and wood workers ................. eee 303 1,309 
Instrument makers and jewellers ............ 50 631 
Dairy produce, tea merchants, &c............. 73 2641 
Tobacco manufacturers |.......... eee 14 26} 
О dT 28 45} 
Refrigerators and pumps................... e. 17 111 
Elevators and hoists............Leeeee eee 154 1,047} 
Miscellaneouss 2 iis eroe нне Pda 101 | 3641 
Total а бое 1.441 4, 684 


Fig. 1, herewith. shows diagrammatically the dev elopment 
of the undertaking during the last seven vears, and the most 
striking feature is probablv the steady increase in the output 
during that period. Fig. 2 shows the load curves on the 
davs of maximum output in the vears 1909-10, 1907-8, 1905-6 
and 1903-4. The growth of the dav load is very marked. 
Central station engineers in this country will also probably he 
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interested in Fig. 3, which shows the variation in the number 
of units generated throughout the 12 months in each of the 
above-mentioned financial years. 
maximum output occurs in July. The maximum load recorded 
whilst the output for power and heating | last year was 3,704 kw., the load-factor therefore works out at 


It will be noticed that the 


amounted to 2,560, 991 units and showed an increase of 649,636 | 25 per cent. 


units, compared with the previous vear’s sales. Including | 
public lighting, the total number of units sold amounted to 
8,159,963—an increase of 1,067,696 units. This indicates 
very substantial progress. It is worth noting that the increase 


|. 


In regard to the revenue obtained per unit, it will be seen 


from our analysis below that the average for the whole supply 
is 3:384, per unit, the individual figures being : Private light. 
ing 4°12d,, power and heat 1-86d., street lighting 3-06d. Owing 
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to the financial success of the undertaking the Committee | Of this balance, which is increased by £79 brought forward» 
' £19,612 is placed to the depreciation and renewals fund—a 


recommended a reduction in the charges for private lighting ; 
this comes into force during the present vear. The revised 
scale of charges for lighting will then be as follows :— 


For the first thousand units consumption per month 414. per unit. 


Fn the second TI ee °з ee 4d. »* 
For the third Ga M E. " 31d. Et 
For all consumption over 3,000 units per month...... 3d. x 


]t is interesting to notice that these charges include the cost 
of renewals of carbon filament lamps. but not of other tvpes. 
The Committee also propose to introduce at an early date 
lower charges for energy supplied for power and heating ; but 
as thev have also added to their canvassing staff. the reduced 
price for energy should. result. in а considerably increased 
output. Аз to meter rents, this question has also been under 
consideration. The rents charged last vear were 3s.. 2s. and 
Ix. per month, according to the size of the meter, about 72 
per cent. of the consumers requiring the smallest size. In 
their annual report to the Council the Committee proposed to 
reduce these rents to a uniform charge of ls. per month, irre- 
spective of the size of the meters. The total length of streets 
served with continuous-current distributors is 10} miles, 
whilst about 8 miles of street lighting cables and about 23 
miles of high-tension alternating-current mains have been laid. 

Turning now to the details of the works costs, it will be seen 
from the analvsis below, that generating. distribution and 
Management costs amount to 1-24. coal accounting for 0-48d. 
of this total. A refuse destructor has been erected on a site 
adjacent to the power station. and arrangements have been 
made to take all surplus steam from the destructor. The price 
to be paid is based on the present cost of water evaporated at 
the station, viz.. 9-64. per 100. gallons of water evaporated. 


This price will be reviewed at the end of the vear. 
Cost per 
unit sold. 


Generating Costs. 1909-10. 


Coal ое ЕСИ £16.447 ... Оха. 
Water and engine room stores. cic... неа а S75... 0.034. 
irr огра Куз а ея 1,060. ,., 0.214. 
Steam supplied by destructor аа 232 ... 0014. 
Repairs and Maintenance, ини vee ЗИ... 9134. 
Total Generating Costa ................................. £28,812 ... O-85d, 
Distribution Costa. 
UI —— ООУ ОК О Л ГГ ТОС £872 ... 0.034. 
Repairs and maintenance— mains, Ке. ен: 41.448 ... 09-134. 
Total Distribution Совіз................................. £5.320 ... Q-16d. 
Management, &c. 
xul Me аа аи КОО #0.033_... 0.154. 
Printing and stationery... ани наше, 172 ... 01а. 
Advertising «иена, ss tie UR toe Nadie vai fae О TE 37... 0.004. 
Miscellaneous инь. —€— — ——— e (m 997... 0.034. 
Total Management Costs .............................. £6.530 0-194. 
Е M" ООРГО ООЛ Т £264 ... 0-01d. 
Publie lamps (attention, бе.) „ини. 252025 soe Old, 
Private lamps (attendance, renewals, &e.)............... 6.465 ... ОЛА, 
TOTAL COSTS (ev. capital charges) ........................ £54.662 ... L:61d. 
Capital Charges. 
Interest eee о я 216.955 ... 0-504. 
И ОИ о ны 34.197... 0.144. 
Provision for loans гераутев е.а тоо ... 0-024 
Num E 94 ... 0-00d. 
Total Capital Charges ................................. £22,576 ... 0-664. 
TOTAL COSTS (тс. capital charges)...................- e . £77,238 ... 2°27d. 
Revenue 
Sale of current—lighting ..................... £62,758 
^ - power and heat ......... 19.546 
tent of meters ........... о 3.320 
» arc lamps...... PERO ЕА ОС 952 
T miscellaneous п... 431 
Tota, REVENUE, private supplv...... £87,338 ... 2.5714. 
Boundary lighting ................. — Сагда isse 474 ... 0-014. 
Public lighting | .............. Tm vicis yp А . 21.127 ... 0:62d. 
Markets ..... faints аа ТЕР 2.188 ... 0084. 
Town hall ......... НЫ E сы 1.429 ... 0-04d. 
(ther public places ...... И 423 ... 0-014. 
TOTAL REVENUE ... ооо осовине о "1 . ооо ово чо о ооо ...... £113,579 eee 3:33d. 
Balance ....... devises £36,341 a 1-06d. 


contribution of 0-58d. per unit: whilst under the heading of 
special appropriations this fund also benefits to the extent of 
a further £4,000. £7,000 is contributed to the rates: £3,172 1s 
appropriated for special capital charges, £78 for the removal 
of plant written off, and a balance of £2,558 is carried forward. 

It is interesting to notice that the sinking fund is only on a 
] per cent. basis, but a generous provision is made for depre- 
ciation. This last-mentioned fund. amounted on February 
28th last to £74,333. The total capital expenditure at the 
same date was £575,291, made up as follows :— 


Bulls а о oce КУ Л DU te О ООО О ООО e Si ad £06,8»0 
КОЛТО ies eoa die О x a О pod a a d О Т PEE M dnd 156.742 
Aecumulators |... Е и 3.541 
Coal conveyor, machine tools; © С... ен —— À 2.218 
Switehboards and instruments оаа неженат» N.N 
MAIS оны aedes ere О О ОС ees T0017 
БЕРРИ Ra Deve ren УОЛУ ООУ Л ОЛО tcr 21.594 
Transformers, &c.......... ИЕ ЛҮ ҮЕ ий ‚ 9.800 
Public lamps ...... rc PE алена 22,860 
Private are Татра: аеннан н раан а на me 11,600 
Changing over installations,.........cceccecce ааа 26,06] 
Flotation and discount аа. и ҮРЕ" 14.225 
Purchase of undertakings „ооо знает вон вен венно и анана Ө. 51,030 
Aliscellate oH О КЛ О О О УУ О ае -—— 2,200 

£505,791 


UTILISATION OF ELECTRIC POWER IN THE IRON 
AND STEEL INDUSTRY.* 


J. ELINK SCHUURMAN. 


BY J. 


Summary.—The author discusses the economical speed regulation of 
induction motors as used in iron and steel works, and describes the 
Scherbius and Kramer systems of regulation, as well as the applications 
of егі single-phase commutator motors. 


For some time serious attention has been given to the most 
economical manner of utilising blast-furnace gases for all processes 
in the manufacture of steel which require mechanical energy. 
Economical utilisation necessitates centralisation of the power, for 
which electricity furnishes the most efficient and convenient means. 
At the present time steam turbines or gas engines аге used for 
driving the electrical generators, Against the better thermo- 
dynamic efficiency of the gas engine must be put the lower first 
cost of a steam turbine installation, amounting to approximately 
25 per cent. The latter allow, moreover, of installing considerably 
larger units. the entire operation of the plant becoming much 
simpler, whilst the room occupied, attendance necessiry, and oil 
consumption are reduced. Further, steam turbines stand the 
shocks occasioned by sudden changes of the load much better than 
gas engines, which can be overloaded only to a small extent, and 
their parallel working is more efticient. It consequently depends 
on circumstances which drive is to be preferred, and a combined 
drive is often suitable. In Germany. for instance. several steel- 
works have gas power stations in which are installed one or more 
steam turbines. The latter. by taking up the overloads, lessen the 
danger of the gas engines falling out of step. Bv the centralisation 
of the power production in an electrical central station it is also 
possible to deliver supertluous energy to outside consumers, in the 
form of electrical energy. thus increasing the income of the steel- 
works. Arrangements may also be made to connect the power 
station of the steelworks with some long-distance distributing 
station. 

With regard to the choice of system of current supply. owing to 
the extensive installations of modern steel works, alternating current 
is usually adopted. Its only disadvantage, until recently, lay in 
the fact of the impossibility of regulating the speed of alternating- 
current. motors in en economical manner. This disadvantage has 
since been overcome in several wavs. described below. | 

The author next considers tne requirements as to speed regulation 
more in detail. For the driving of rolling mills it i« often necessarv 
to obtain different no-load speeds, The {уре of mill will determine 
whether these speeds should remain constant from no-load to full- 
load, or whether а drop of speed is required. The latter will be 
the case for blooming or similar mills, with which considerable peak 
loads эге experienced which must be taken up by the use of rotat- 
ing masses. For wire mills and the like, where the load remains 
fairly constant, a drop of speed is not necessary. А constant out- 


* Abstract of а Paper read before the Iron and Steel I netitute. | 
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put for all speeds is often required for mill operetion—that is to 
зау. an increase of torque at decreasing speed, which may lead to 
4n increased production. 


The drive of blast-furnace blowers. and still more of steelworks 


blowers, presents an interesting phase of the speed regulation 
problem. Ор to the present time reciprocating blowers driven Бу 
reciprocating steam engines, or often bv gas engines, have generally 
been used. Recently, however, high-speed rotary blowers, which 
have certain advantages when compared with reciprocating blowers, 
have more and more been adopted. In comparing the respective 
usefulness of the two types of blowers. reliabilitv of operation first 
comes into consideration. In this respect, absence of all mechanism 
liable to wear, less attendance required, and continuous and steady 
delivery of air give the rotary blower a considerable superiority 
over the reciprocating. Further. it occupies much less room, and 
its first cost is smaller. The opinion often expressed that the ећ- 
ciency of the reciprocating blower is higher than that of the high. 
speed rotary blower has arisen from the incorreetness of the methods 
used for determining the efficienev of the former tvpe. When the 
comparison is properly made, and identical methods of testing are 
employed for both types of blowers, it will be found that the cft- 
ciency of the high-speed'rotary blower is by no means inferior to 
that of the reciprocating. When the speed is constant the high- 
speed rotary blower produces a pressure which is practically inde- 
pendent of the volume of air delivered, the volume depending only 
upon the section of the tuveres. А change of pressure can be 
obtained by varying the speed, and as the pressure increases approxi- 
mately with the square of the velocity. comparatively small altera- 
tions in the speed will suffice to produce the pressure variations 
necessary for the operation. Thus the pressure curves of high- 
speed rotary blowers can be brought to higher or lower levels by an 


increase or decrease of the speed, while the efticiency curves remain 


practically the same. 

Rotary blowers require high speeds; consequently for driving 
them the steam turbine receives first consideration, especially as it 
meets the requirements of regulation to а great extent. The exhaust 
steam turbine is particularly favourable for this purpose. In the 
case where a large gas engine power station exists, it may prove to 
he more suitable, on account of the better centralisation obtained, 
to drive the blowers electrically. Also for reserve blowers, which 
are necessary where the main blowers are driven by gas engines, 
the electrical drive will be of advantage, on account of its low cost. 

The needs of the blast-furnace blowers are comparatively easy to 
meet. Steelworks blowers, however, require to supply pressures 
from 510. to 35 1Ь. per square inch, as well as a widely varving 
volume of air. The driving motor should consequently in this case 
permit of a wide range of speed regulation, and preference must be 
given to that form of speed regulation for which the once adjusted 
speed does not vary between no-load and full-load. Besides the 
principal operations above mentioned, viz., rolling-mills and blowers, 
various small drives requiring regulation of speed also come into 
account. 


Speed Regulation of Induction Motors.—The most extensively 
used alternating current motor is the three-phase induction motor. 
It has the great advantages of simplicity and safety of operation, 
but in its original form the speed, which depends upon the number 
of poles and the supply frequency. cannot be economically regulated. 
The simplest means of varying the speed is to insert an adjustable 
resistance—known as a slip resistance—into the rotor circuit. This 
method has often been used for regulating the speed of rolling mills, 
but is very uneconomical, because an amount of energy, which is 
proportional to the percentage of the regulation, is lost in the slip 
resistance. In consequence the efficiency is very low. Another 
disadvantage is that for а once adjusted slip resistance the speed 
changes to a very great extent with variations of the load, and rises 
to practically its normal value at no-load. This running back to 
the synchronous speed can be of great inconvenience in the operation 
of rolling mills, as it is just when running light that a low speed is 
required in order that the rolls may be sure of getting a hold on the 
steel. 

The power factor must also be taken into consideration. Exact 
measurements have shown that industrial plants which are driven 
by induction motors have usually a power factor between 60 and 
85 per cent., although the upper limit is but seldom reached. Rolling 
mills are examples of installations with a low power factor. The 
reasons for this are that low-speed motors (which naturally have a 
low power factor) are commonly emploved, that the load has an 
intermittent, character, and that rolling-mill motors have large air 
gaps for mechanical reasons, so that their magnetising current is 
large. Thus, the induction motor in its original form possesses 
disadvantages for the driving of iron and steel works machinery. 
From a suitable motor should be expected an easy and efficient 
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speed regulation, and, if possible, compensation of the phase diffe- 
rence, resulting in a favourable power factor. Recently certain 
systems of economical speed regulation for induction motors, which 
fully meet these requirements, have come into use. 

The author proceeds to describe the Scherbius svstem* of regula- 
tion (in which the shp rings of the induction motor are connected 
with a so-called * regulating motor," generally shunt excited, of the 
three-phase commutator tvpe. the speed regulation of the main 
induction motor being obtained by adjusting the excitation of the 
commutator motor). the system of Mr. С. Kramer] (in this the slip 
rings of the main motor are connected to a rotary converter, which 
feeds a continuous-current shunt motor, coupled mechanically to 
the induction motor so as to return the slip energy to the main 
driving shaft. the speed being regulated by varving the resistance 
in the shunt field of the auxiliary motor), and single-phase com- 
mutator motors of the Рем type (repulsion motors) А great 
advantage of the Ncherbius regulating svstem lies in the possibility 
of extending the regulation 43bove synchronous speed. The result 
is that the regulating motor can be built smaller than is possible 
with regulation. solely under. synchronism. In order. to obtain 
over-svnehronous speeds it is only necessary to reverse the direction 
of the excitation of the regulating motor. The latter then runs no 
longer as a motor but 2s а generator. The possibility of running 
above synchronism can also be of value for reaching very high speeds, 
as is sometimes necessary for rotary blowers, rotary. compressors, 
&c. With a frequeney of 50 eveles per second, 3,000 revs. per min. 
is the highest speed which can be obtained in the ordinary мау this 
being the synchronous speed of a two*pole motor. The next lowest 
speed is 1.500 revs. per min. for a four-pole motor. The advantage 
of being able to obtain intermediate speeds as well as speeds over 
3,000 revs. per min. is obvious, The Scherhius system also permits 
of compensating the phase difference between current and voltage 
of the main motor, so that its power factor becomes unity. inde- 
pendently of the load. The Scherbius system тах be used for new 
Installations, as well as in counection with induction motors which 
already exist. 

As the design of the rotary converter is practically independent 
of the amount of speed reduction required, the Kramer system is 
very suitable for wide ranges of regulation, and the available out- 
put remains constant over the entire range of regulation, as the slip 
energy is returned to the main driving snaft. The power factor of 
the mein motor may be improved to unity by adjusting the excita- 
tion of the rotary converter accordingly. А disadvantage of the 
Krämer system as compared with the Scherbius system is its greater 
complication. More machines are necessary, and а special source 
of continuous-current energy is required for their excitation. Also. 
it cannot be so easily used in connection with existing motors. 

The single-phase commutator motor of the Deri туре offers a third 
solution of the problem of economical speed regulation, especially 
for smaller outputs, and has the advantages of extreme simplicity 
and ease of regulation. The entire regulation —starting, reversing 
and adjusting of all speeds between standstill and 10 per cent. 
above svnehronism—is effected merely by shifting the brushes. 
Bevond a two-pole stator switch no other switches, transformers. 
&c.. are needed. When the output is small. the single-phase Deri 
motor will hardly affect the even distribution of the load on the 
three phases of the svstem, especisllv if there are several such motors 
which can be divided over the different phases. But when large 
motor outputs come into question, it is better to make use of 
double commutator motor, which electrically consists of two Deri 
motors, mechanically built into one. Such a double commutator 
motor can be directly connected to a three-phase line, and exact 
measurements have proved that with it the load is quite as equally 
distributed over the different phases as in the case of a normal 
induction motor. 


Practical. Applications.—Rolling-mill motors require large out 
puts, for which the induction motor is the most appropriate. For 
its regulation both the Scherbius and the Krämer svstems are suit- 
able. At the Differdingen Steel Works (Luxemburg) a wire mill 
is in operation, driven by an induction motor of 2.000 H.P. and 
150 revs. per min., which is regulated by means of a Scherbius regu- 
lating set of 240 k.v.a. and 750 revs. per min. The latter produces 
а 10 per cent. drop of speed between no-load and full-load. At the 
Deutscher Kaiser Steel Works, Bruckhausen, Germany, а bar-mill 
is driven by a 1.800 н.р. induction motor of 375 revs. per min., 
50 per cent. regulation. and 5 per cent. drop of speed between no- 
load and full-load. The Scherbius set is built for 400 k.v.a. and 
750 revs. per min. Several other installations are in course of con- 
struction. The Kramer system is also already in use in a few 
rolling mills. 


* THE ELECTRICIAN, July 8, 1910, р. 512. 
t THE ELECTRICIAN, March 5, 1909, p. 797. 
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When a new rolling mill їз installed, it often cannot he determined 
beforehand what will be the most favourable speed for the process. 
In such a case it is advisable to design the driving motor with a 
aufticiently wide margin. Should its speed prove to be too high, 
one or other of the described svstems of regulation permit of reducing 
it without affecting the efficiency of the installation or its power 
factor, while apart from this speed reduction the driving motor can 
deliver the full output for which it was designed. 

For small rolling mills of special type, such as plate-bending 
machines, corrugated tube mills, &c., the Déri double commutator 
motor does good service. For the Borsig works in Upper Silesia, 
two double commutator motors, each for 250 н.р. normal and 
400 Н.Р. maximum output, are аё present in course of construction 
for the operation of a corrugated tube иш. 

For the operation of blowers at variable speed. the Scherbius 
system with regulating set is often very useful. The arrangement 
with direct-coupled regulating motor is in this case less favourable 
because of the high speed of blowers. High speeds always entail cer- 
tain technical difficulties for commutator machines, Moreover, the 
main advantage of the direct-coupled regulating motor, viz., to 
keep the output constant, 18 of no value with blowers, fans and 
similar machines, for which the required output greatly decreases 
with decreasing speed. A fan motor of 0:850 n. r., 365 revs. рег min., 
has been installed at the Gelsenkirchener mines, the speed of which 
can be regulated to the extent of 26 per cent. 

The Deri motor, either as single ог as double commutator motor, 
is very suitable for most of the auxiliary drives in steel mills, which 
In the tirst place, the drive of those live rollers 


require regulation. 
Their start- 


which require constant reversing must be mentioned. 
ing conditions are severe. because of the acceleration of all the 
moving parts. To this class of service the Déri motor, with its 
high starting torque, is well adapted. For the operation of blast 
furnace hoists the Déri motor is to be preferred to the induction 
motor on account of its smooth acceleration and the smaller current 
peaks which it produces, while again it permits of an entirely auto- 
matic operation. Tt also adapts itself in particular to the operation 
of travelling cranes. Its use reduces the controlling apparatus in 
the driver s cage to three levers, or handwheels, one for the lifting 
motor, one for the traversing motor and one for the cross traverse 
motor. Each lever, ог handwheel, serves to shift. the brushes of 
one of these motors. As the distance between the driver's cage and 
the erab is variable, à special mechanical transmission is required 
for shifting the brushes of the motors which are mounted on the 
crab, As a rule. а square shaft and a moving socket with a gear 
wheel are used for this purpose. The driver is able to displace the 
brushes always according to the starting torque required, and thus 
the current demand can be kept at à minimum. The driver is also 
able to adjust the brushes to any speed he needs. The greater part 
of the brake equipment usually supplied сап be omitted, as elec- 
trical braking and regenerative control can be used. Ах a rule, 
only the lifting motor is fitted with a mechanical brake. This brake 
is often not used. during normal operations, but is of advantage 
when, during long intervals, the load has to be held at a certain 
height. The mechanical brake can then be applied and the lifting 
motor disconnected in order to save electrical energy. 


CARBON FILAMENT LAMPS AS PHOTOMETRIC 
STANDARDS.* 


BY E. B. ROSA AND С. М. MIDDLEKAUFF, 


Summary.— After discussing standards in general, the authors describe 
experiments on the performance of carbon lamps during the seasoning 
process and during the useful life of the lamps as standards, A double 
photometer was used for the experiments, 

The primary standards employed in physical. measurements 
are of two kinds: (1) Those which can be described in such terms 
that they can he accurately verified or reproduced from their speci- 
heations, and (2) those which are more or less arbitrary, and which 
cannot be accurately reproduced except by copying other standards 
of the same kind. Primary photometric standards may be of the 
lirst kind or of the second kind. Although primary standards of 
the first kind are to be preferred, other things being equal, obviously 
a reliable, convenient and permanent standard of the second kind 
із hetter than an unreliable, inconvenient. and ephemeral standard 
of the first kind. Many primary photometric standards of the first 
kind have been proposed and a considerable number have been used. 
The sperm candle has been employed more widely than any other 


Ы Abstract of a Paper read before the American Institute of Electrical 
Engineers, 


photometric standard, but. it is a very crude standard. The carce 
lamp in France, the Harcourt. pentane lamp in England and the 
Hefner lamp in Germany are accepted as primary photometric 
standards of the first kind in the respective countries ; but as the 
light is the result of the specified fuel burning in а specified lamp 
surrounded by a specified atmosphere, the standard is not merely 
the lamp, but the combination of lamp. fuel and atmosphere, the two 
litter of which are constantly changing. The standard is, there- 
fore, not permanent, but ephemeral. As to Violle’s proposal for 
adopting the radiation from incandescent. platinum at its melting 
point, nobody has ever succeeded т doing as well with it as can be 
done with flame standards. Steinmetz has recently made a new 
proposal for a primary photometric standard of the first kind. but 
the realisation of this proposal to the extent of obtaining a standard 
of precision seems very dificult, if not altogether impossible. 

The most successful photometric standards of the second kind 
are carbon filament incandescent lamps. Such lamps cannot, of 
course, be made accurately to specifications, but if they аге sufh- 
ciently permanent they may be employed. to maintain the unit of 
light for an indefinite period. It is the purpose of this Paper to 
give an account of work done at the Bureau of Standards which tends 
to show that carbon filament lamps, when properly made and саге- 
fully seasoned, are remarkably permanent and reliable, and that а 
single group of lamps might serve to maintain the unit of light for a 
century, if we supposed thent protected from violence and used with 
ordinary саге as primary reference standards, even though burned 
as much ах half an hour at a time every six months for the cntire 
100 vears. 

The authors, before describing their recent. work, first refer to the 
comparison of the photometric units of different countries made by 
means of incandescent lamps in recent vears. Believing that carbon 
filament incandescent lamps could. be prepared. апа measured so 
that appreciably better performance could be secured than had been 
done in the past, even though the recent comparison with foreign 
laboratories had been very satisfactory. and to see to what extent 
variations would be due to changes in the lamps, they determined 
to increase the precision of measurement and to study very carefully 
the performance of the lumps during the seasoning process, and also 
during a subsequent burning which would correspond to a long useful 
life of the lamp аз а standard, 

To increase the accuracy of the photometrie measurements a 
double photometer was erected, consisting of two standard photo- 
meters of the Reichsanstalt: pattern with Lammer-Brodhun photo- 
meter heads, as made by Schmidt and Haenseh, placed end to end. 
The measurements being made by substitution, the standards and 
the lamps to be compared with them are placed successively in the 
socket of the rotator at the middle of the double photometer. "The 
comparison lamps, cach linked tothe corresponding photometer car- 
riage are near the ends of the photometer bench. These lamps are 
connected in parallel, and tbeir common voltage is maintained constant 
bv means of regulating rheostats; a potentiometer constant] y 
indicating any slight deviation iu voltage. The current comes from 
а large storage battery carrving no other load, which permits the 
voltage to be regulated very closely. ‘The potentiometer has a 
sensibility of 0-001 volt when using 100 volts, and variations during 
the measurements are seldom greater than а few thousandths, A 
second. potentiometer measures the voltage on the standard lamp 
or lamps to be compared with the standard, and, of course, gives the 
voltage with the same precision as that given bv the first potentio- 
meter. The current flowing in the lamp under test is measured 
by the first. potentiometer, connections being quickly changed. so 
that current and voltage measurements succeed one another rapidly. 
Thus the voltage and current of the standard lamps and of the lamps 
to be compared with them ere measured simultaneously, the light 
reflected from the two galvanometers falling on the same scale, so 
that а single operator can manage both instruments conveniently. 
The current is recorded to the tifth decimal place, and is accurate to 
two or three units in the last place. Jf the current is constant at 
constant voltage when measured to this precision, it indicates that 
the resistance of the filament is satisfactorily constant. If, on the 


other hand, the lamps have not been seasoned properly, and the 


resistance is decreasing or increasing as they burn, as often happens 
With lamps sent to the Bureau for standardisation, this may be 


detected in 19 minutes or less without measuring the light. Indeed, 
no lamp should be measured as a standard if its resistance while 


burning does not remain constant under a short test of this kind. 
Fhis method of testing lamps bes been in use at the Bureau for 


more thon a vear. И will be evident that the purpose of using 
potentiometers of highest. precision is not because И is necessary to 
have so high precision in. making the photometric measurements, 
but rather as affording valuable information in a short time as to the 
condition of the tilaments, and of determining whether any change 
in a filament has occurred since its previous nrewsurement. 
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The advantages of the double photometer are (1) that three men 
can make as many measurements per hour as two men could do in 
two hours; (2) the standards as well as the lamps to be measured 
require to be burned only half as long for а given number of measure- 
ments ; (3) there is à valuable check of one observer against the other 
when two men are measuring a given light source at the same time. 
In the case of lamps measured stationary, one-half of tne measure- 
ments are made with the lamp in one position and the other half 
when rotated through 180 deg. This eliminates any difference 
in the measurements of each observer due to lack of centering of 
the filament. 


Method of Recording.— Until recently the observer at the photo- 
meter read the graduated bar and recorded each setting before 
taking the next. To accelerate the work, and at the same time 
to increase the accuracy, recording cylinders have been provided on 
all the precision photometers, so that the reading is represented by 
a dot on a record sheet wrapped on the cylinder, made by means of an 
electromagnet and a type ribbon. The ohserver presses a key when 
the setting is made, and proceeds at once to а new setting. "This 
saves two-thirds of the time required when settings are read and 
recorded, and eliminates the errors which sometimes occur in the 
observations of reading and recording. It also eliminates the labour 
and possible arithmetical errors due to finding the mean of a lot of 
individual readings, and gives a printed original record which is filed 
and сап be consulted at any time. This method not only saves a 
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Fia. 1—CoMPLETE RECORD SHEET. 


(Reproduction of a completed sheet, or chart, of a run made on а set of 
six standards, and 17 of the lamps, herein described, compared with them. 
The numbers of the lamps, their voltages and their candle-power, as 
read from the scale, are written along the margin, cach lamp being re- 
corded opposite its corresponding group of record dots. The proper 
position of the scale S'S’, from which the candle-power values were read, 
was determined in the following manner: Prcliminary relative candle- 
power readings of the six standards, whose mean value was known to be 
16-00 c.p. were made from the standard scale SS, and cach reading 
was recorded by a mark on the scale, as shown. Through the 
mean of these six readings, which was found to be 16:10 ep. the 
line 00 was drawn perpendicular to SS, and through the point on 00, 
where the reading is exactly 16:00 c.p. (the mean value of the 
standards), the desired scale SS was drawn parallel to the standard 
scale SS. АП values, including those of the standards, were then read 
from this scale and recorded. The individual values of the standards 
n the order recorded were 16-00, 15-90, 15-98, 15-82, 16:33 and 15-96 c.p. 
respectively. А comparison of these values with those read from the 
scale and recorded on the chart above gives а fair indication of the 
accuracy of the measurements. ; 


large amount of time, permitting at least three times as many ob- 
servations to be taken and evaluated in a given time, but it makes 
the observers freer from prejudice in reading, and, as already stated, 

eliminates many possibilities of error both in recording and com- 
puting. The cylinders are connected to a geared mechanism, so that 
the record sheet advances 1 mm. after each setting is printed. This 
prevents two points falling on one another, and shows on the record 
the order in which the readings were taken, 


A diagonal scale is printed on the record sheet to permit reading 
of candle-power directly from the scale, in terms of one or more 
standard lamps which have Leen measured in the comparisons, 
without any computations. Fig. 1 shows the scale as printed on the 
record sheet, together with the candle-power of a large number of 
lamps that were recorded in one series of observations. Ordinarily 
it is necessary to gct the ratios of the squares of the distances of the 
standards and of the lamps to be measured, and multiply the ratio 
of the squares by the candle-power of the standard. Tt is to eliminate 
all the numerical work of getting these squares, their ratio and tho 
product of the ratio into the candle-power of the standard that this 
scale has heen devised, the candle-power of the lamps which have 
респ measured being read off directly and with equal facility whether 
they are referred to a single standard or to the meen of several stan- 
dards. This scale thus saves a very large amount of time, and further 
facilitates the work of studying the performance of lamps intended 
for standards. 

Carbon filament lamps are usually operated as standards at con- 
stant voltage, but sometimes they have kcen used at constant cur- 
rent, the pressure being varied slightly if necessary. These two 
methods are not quite identical, as the resistance of the lamps does 
not remain constant, but generally decreases, followed later by ап 
increase. If the radiation from the surface of the filament is un- 
changed, and the bulb does not blacken or change its absorption, 
the most constant кышу, will be secured Бу operating at 
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constant watts, To investigate these points a number of lamps were, 
therefore, taken and the light measured at constant watts, correct- 
ing the light to what it would have been at constant voltage and 
constant current. This correction was verified by direct measure- 
ments. А considerable number of lamps were so studied, the 
measurements heing made with great care, and the lamps burned 
between measurements until they had burned 150 or 200 hours. One 
such life curve is given ш Fig. 2, curve А, which shows the three 
candle-power curves at (1) constant voltage, (2) constant current and 
(3) constant watts, the curve below giving the current at constant 
voltage. The candle-power at constant voltage first increases 
and then decreases steadily, falling 0:25 c.p. in 100 hours, 
from 15 to 115 hours in the life curve. At constant current the 
candle-power first drops rapidly, but after 15 hours it drops very 
slowly for 50 hours and slowly rises for the last 100 hours. The 
voltage, of course, is rising during this period, so that the watts are 
increasing. The third curve, at constant watts, decreases steadily 
from the start. 

The curves B of Fig. 2 show the performance of another lamp start- 
ing from the beginning of its period of seasoning. The candle-power 
at constant voltage rises from 16-60 to 17-25 in 40 hours, and during 
the next 100 hours it rires about 0-06 candle and falls to 0-03 below 
its value at 40 hours of burning. This would be considered а good 
performance for a standard lamp. But at constant current it drops 
off in candle-power quite appreciablv, and even at constant watts 
very considerably. ‘There is evidently en increasing loss of light 
during the entire period, and the candle-power holds up so well on the 
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constant voltage curve only because the current and therefor» the 
energy is constantly increasing. Obviously such a lamp is not an 
ideal standard, for there is no guarantee that this increasing loss of 
light would be equal in any two lamps. 

It was suspected that this loss of light was due to blackening of the 
bulbs, and on burning. further the blackening became evident. 
Although. these lamps showed their best. performance at constant 
voltage, we were still uncertain how to operate any other (t of 
lamps as standards to give the best result. We believed thot the 
highest grade of lamps in larger bulbs than usual would. show so 
«mall а blackening that to operate them at constant watts, the 
theoretically best мау. would give the best results. Accordingly we 
asked a lamp manufacturer to make us 200 64-watt [6-c.p. [10-volt 
Jumps, using 32-c.p. bulbs, and to prepare them with more tnan usual 
саге. The bases were nickel plated to remain bright for à long period 
and to distinguish them readily from other lamps. The bumps were 
prepared with the idea of studying their performance carefully under 
the three conditions above stated of ascertaining which would give the 
Lest results, and of selecting the best lamps for primary standards. 

One hundred lamps, in two lots of 50 each, were seasoned by burn- 
ing at approximately 3-5 watts per eandle-power, The lamps of the 
first lot were measured at the beignning and at every 10 or 15 hours 
of burning, and the results plotted in curves. The candle-power was 
measured at 4 watts per eandle-power, the voltages being so chosen 
as to give a close colour match with our standards. Six carefully 
rated Jamps were used as working standards in this work, the lamps 
heing measured in terms of the mean of the six taken as constant. 
Five of the above lamps were teken at random and burned 208 hours, 
at constant voltage. in order to ascertain how well they would hold 
up their candle-power. И was found that the candle-power curve 
dropped steadily in each of four lamps, after the initial rise during 
the 40 hours of seasoning. That is to sav, the maximum candle- 
power was attained after about ЛӨ or 60 hours burning and then 
slowly decreased. (One lamp was discarded as it was abnormal.) At 
208 hours, the mean candle-power of the four nad decreased from 
16:12 to 15-00, or a little more than L per cent. The current hid 
decreased: steadily from 0.5812 to 05792 amperes. И was thus 
evident that the decrease in candles power was due to the increase of 
revistonce of the filament. Caleuluting what the candle-power 
would have been if the voltage had been increased to keen the watts 
constant, we found the average drop at constant watts was only from 
16:12 to 16-07 с.р. Additional measurements were then made at 
constant watts, and the lump burned further to 250 hours. The 
candle-power as corrected is indicated т the dotted lines of Fig. 2. 
The candle-power was measured between 208 and 250 hours at con- 
stant. watts, the current decreasing: from O-5805 to 02800 an pere, 
average of the four lamps. ft is evident that these lamps did much 
hetter at constant watts than they would have done cither at con- 
stant voltage or constant current. 

A decrease in candic-power of only 0:05 in 200 hours of burning 
after seasoning Маз very satisfactory, and we proceeded. to season 
and measure the remaining hamps. Out of 95 lamps, 85 were 
selected after from 75 to 100 hours of burning as exceptionally good 
standards, ‘These lamps showed practically no change in resistance 
for 30 to 20 hours of burning, after seasoning (that is, the current was 
constant at constant voltage) and the light was constant. About 
50 lamps more showed constant сапе power at constant watts, in 
some cases the voltage being imereised and in other cases reduced to 
maintain the watts constant. These lamps may be as reliable as 
standards as the others, as the change of resistance is very small and 
the change in candle-power when used at constant watts is practically 
nothing. The mean deviation of the separate measurements. of 
candle-power from a straight line drawn through the first and last 
measurements, in the case of the four lamps burned 250 hours is only 
а few hundredths of a eandle-power. 

As to the precision of measurement of. carbon-filament electric 
lamps, on such a precision photometer as here described, the mean 
error of the determipation of eindle- power on any lamp at one time is 
about 0-2 per cent., whereas the mean error of the average value of 
ніх lamps measured at one time is about 0:] per cent. If à group of 
six lamps be measured by four different experienced observers, ах is 
done at the Bureau, the mean of the four will, of course, be still less 
in error. These figures are the results of a large number of experi- 
meats with rotating standards, of the same colour, and stationary 
standards may be measured with substantially the same accuracy. 
With such precision. of measurement and a life performance of 
standards such as described above, it would seem as though the unit 
of candle-power not only of a commercial laboratory, but also of a 
national standardising laboratory, or even of a group of natioral 
standardising laboratories, could be maintained for a long period of 
vears by carbon filament incandescent lamps far more constant than 
could possibly be done with tlame standards or any other form of 


primary standard as yet proposed. 


PROPERTIES OF THE MOST IMPORTANT DETECTORS 


USED IN WIRELESS TELEGRAPHY.* 


BY К. PANGERT. 


Summary. The author discusses the behaviour of the electrolytic 
and the galena detectors, the tikker and. the coherer, and. (ће various 
effects produced when one of these is inserted in the oscillatory receiver 
circuit. He describes experiments which furnish information as to the 
electrical dimensions of the ditferent elements, and finally briefly 
sinmarises the position as regards the best values to be employed. 


The object of the receiver in wireless telegraphy consists in the 
production, by means of waves arriving through space, of oscillations 
in the aerial wire, which oscillations, in one way or another, generate 
a direct current that is in turn used cither for actuating a Morse tape 
recorder or else for operating a telephone receiver. It is the detector 
which acts a: the converter into direct current, 

When it is a question of choosing a suitalile way of connecting up 
the detector, it should be remembered that the latter must absorb 


the oscillations set пр. The experimental criterion for this is that 
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the cireuit- which, in the absence of the detector. may hive a well- 
defined natural oscillation. frequency is аз strongly. damped аз 
possible after the detector is inserted. The detector is utilised to the 
fullest advantage when the circuit containing it is by its insertion 
rendered completely aperiodic. This has already been insisted. on 
by Kiebitz (sec THe ErgcrRicisN, Vol. LXI. р. 100, 1909). In the 
present work the conditions are. investigated, for several types of 
detectors which are in use at the present. time, under which they 
eause the oscillatory circuit to be as highly damped as possible. At 
the same time their behaviour as conductors and condensers is 
examined, 

Oll Type Receiver Conneclions,—-{a) The mode of connecting up 
Which used to be often employed is shown in Fig. 1. In this case it is 
important that the cireuit L, DC, is as completely damped as can Бе, 
When this is secured the circuit can be excited from the aerial 
circuit alone, and the. circuit LC сап be omitted, without any 
diminution of the strength of the signals. (b) Tho simpler arrange- 
ment arrived at in this way is shown in Fig. the only tuning is 
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effected by means of the variable condenser К in the aerial circuit. 
This mode of connecting up is employed at the Telegraphen Ver- 
suchsamt. The self-induction of the aerial circuit (А in Fig. 2) is 
inductively coupled to the deteetor circuit, the latter consisting of the 
inductance L, the detector Dand a blocking condenser, C, of 5,000 em. 
capacity. The self-inductance L is rotatable about an axis and 
located within the inductance coil of the aerial circuit ; the coupling 
can thus be varied between a maximum (axes parallel) and zero (axes 
perpendicular) The sole variable required for tuning purposes is 
the condenser in the aerial circuit. 


* Translation, somewhat abbreviated, from the ~ Physikalisc 
Zeitschrift." Communication Нот the “ Kaiserlisches Tele 
Versuchsamt.”’ 
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Oscillatory Detector Circuits.—Circuits containing a detector can 
also be arranged to show a well-defined natural frequency. Such 
circuits are little suited for receiving purposes, but they can be 
emploved for the purpose of obtaining information regarding the 
properties of the detector. This has been done in the following 
experiments, in which the tikker, the galena detector, the electrolytic 
detector and the coherer were examined. А Poulsen generator of the 
form devised by Kiebitz was used for the investigation as well as a 
Hahnemann wave-meter (used as station tester) and also a singing 
spark arrangement. 

* Dead” C'apacities.—The first. point was to determine whether 
the detectors examined possessed resistance or capacity properties, 
ог both combined. To determine the capacities, things must be 
arranged so that the capacity of the detector can intluence the 
natural frequency, Ав the capacity іх mostly very small, the detector 
cannot be used in parallel with large condensers, Such capacities 
as are large enough to mask the detector capacity are: long leads 
to the telephones, the polarising circuit of the electrolytic detector. 
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the caherer battery circuit with coherer connections, and finally all 
leads and connections, of which there are usually quite a number in 
most radiotelegraph stations. In Table 1. the magnitudes of such 
“© dead " capacities are given; these were measured by а substitu- 
tion method as employed by Kiebitz for determining dielectric 
constants (* Elektrotechn. Исйзевг.” NNN.. р. 20, 1909). The 
Hahnemann station tester 1. was cused to excite a measuring 
circuit, Il. (see Fig. 3), consisting of a self-induetance (> 10:25 
x 10° em. for slow oscillations). and a standardised condenser. The 
station tester was set. to the wave-length 1180 metres. Resonance of 
circuit П. was determined by coupling it to detector circuit. HI.. 
consisting of self-inductanee L, detector D, blocking condenser C, 
and telephones T. The value of € in circuit Ш. was then 312 em. 
Things were arranged so that circuit [. could not act directly on 
ПТ. ‘The capacity to be measured was then put in parallel with C of 
circuit П. In order to obtain the same frequency as before the 
capacity of condenser C must now be reduced. 
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In column 2 of the table the new values of the capacity C as 
reduced in this way are given for the different forms of capacity 
introduced. The difference between these values and the capacity, 
as at first set, is а measure of the dead capacity put in parallel. 
If these conductors are so connected that they are in series with 
the large blocking condenser, and in parallel with the detector, 


Table I. 
Nature of conductor put in Condenser Value of added 
parallel with C. Capacity. capacity. 
Cm. Cm. 
312 : 
Telephone leads, 1:5 metres long ... 235 77 
Telephone + leads...... FLA 215 97 
Local circuit of electrolytic detector 285 27 
(cireuit open) | 
Do. (circuit closed) ..................] 173 139 
'oherer connections + tapper; 300 12 
casing 
One lead to condenser, 35 ет. long, 296 16 
twisted 
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then for a detector of smal] capacity the total capacity will be mainly 
determined by the capacity of the ** dead " condenser. The natural 
oscillations of the condenser then arise from the self-inductance 
of the helix and the dead capacity. Аза matter of fact, with all the 
detectors examined a well-marked oscillation was observed with this 
mode of connection. This is shown in Table И. The oscillatory 
circuits indicated in column 1 were measured by the same method, 
but with a Poulsen are generator. and. the values found аге given 
in column 2. Next, detectors (the three types) were put in 
circuit and the proper vibration period determined ; the results are 
shown in columns 3 toñ. For this measurement the telephones are 
put in shunt to the galena detector (Fig. 4). 


Table IT. 


Measured. with station tester and 


| 
Oscillatory circuit | m 
‘med of helix : Electro- і 
formed of helix and Poulsen le то T | T 
condenser, | 2S0 1] bytie Е oherer 
„© | detector | 
Т, (C | X | `A À À 
Cm. Cm. | Metres. Metres, Metres. | Metres. 
0:38 x 10° 2.250 au» 220 150 | 132 
psa DOLG 2135 142 126 
1,150 | 422 | poONM 135 | 120-123 
650 320 i 174 130 118 
6:35 105 9.950 2,320 КА | us 510 
5° 10" 2.500 1.000 700 520 400 


It is readily seen. that the insertion of a detector apparently 
diminishes the wave length -that is, the capacity of the oscillating 
circuit. is diminished. when a detector with telephones or other 
auxiliary apparatus is put in series with the condenser C. The 
detector inserted, therefore, possesses capacity, Which, for example. 
in the case of the electrolytic detector combination (bottom horizontal 
row of Table И.) ean be caleulated as equal to about 250 em. ; for 
the galena detector, with telephones, 140 ет, з for the coherer 
arrangement, 80 ст. И will now he shown that this effect is to be 
ascribed to “dead " capacity. 


Aroidanee of Dead Capacity by Suitable Connections,—Vhe dis- 
turbing influence of dead capacities (the telephones for instance) can 
Һе overcome by putting these in. parallel with the condenser С 
(Fig. 5). Since С should have a somewhat large value, as will be 
shown later. the addition of the dead capacities makes but little 
change in the total capacity. In such a case an alteration in the 
period and damping of the oscillating circuit ean only be caused by 
the properties of the detector itself. For this reason the telephones 
and the local circuits for the electrolytic detector and the coherer 
respectively are connected in this manner in the receiving apparatus 
of the Telegraphen Versuchsamt. The Gesellschaft für Drahtlose 
Telegraphie has latterly also adopted this mode of connection. 

A periodic. Detector Circuits.—In. using detector circuits of this 
kind it is found that detectors fall into two classes : (1) Those which 
damp the natural vibration of the cireuit, and (2) those which, in 
addition, diminish the wave-length. In the first case the detector 
represents, т (he main, resistance ; in the second, the capacity of the 
detector has to be considered. The relations are most simply seen 
in the case of the tikker. This is a vibrating contact; that is, a 
resistance which by mechanical means is made alternately very large 
and very small. Upon introducing such а tikker into a circuit 
(like Fig. 4) it will be seen that the resonance becomes less sharp the 
more sensitive the adjustment. 

The tikker of the firm of C. Lorenz. of Berlin, has an adjustment 
by means of which the rate of interruption can be varied. Now, 
oscillating cireuits consisting of inductance and capacity are made 
aperiodic by resistance when R—2 JL/C. A detector will therefore 
render a circuit aperiodic the more easily the smaller L is. For too 
large values of L there nevertheless is still а marked vibration, in 
spite of the presence of the tikker ; for instance, for L— 12 x 10° em. 
and С= 800 cm. there is still resonance, though not a sharp resonance 
For the same wave-length and an inductance L=3-8 x 105 cm. and 
capacity C— 2,500 cm. the circuit is practically aperiodic, and the 
resonance is very flat-topped, 
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The galena detector of Е. Braun also represents a variable resis- 
tance, which lies at the contact between the galena and the graphite 
point. Ifa circuit containing a galena detector be excited, resonance 
cannot he obtained, even with very large self-inductance. For this 
reason the size of the condenser shunting the telep'ione receivers is 
here of no importance; the condenser can, in fact, be dispensed 
with altogether, as shown in Fig. 7, provided the dead capacity of 
the telephone leads amounts to at least 100 ст. Some experiments 
which were made tend to show, in the light of von Geitler's theory, 
that the detector representa a resistance which changes with the 
magnitude of the current. 

Cireusts with Electrolytic  Detectors.—The arrangement. of the 
electrolytic detector as used by the Telegraphen Versuchsamt is 
shown in Fig. 6. E,, E, are two polarising cells in series, but as the 
Р.О. from these is not quite high enough, a fraction of the P.D. of 
three cells in parallel, E,, is applied through the resistance R 
(112 ohms). Special attention is paid to the suppression of all 
loops in conductors which could be acted upon inductively. For 


Е, 


ing battery is omitted. The circuit then consists, as in the case of 
Fig. 7, solely of self-inductance, detector end potentiometer. Insuch 
а circuit, for example, having inductance L — 11:25 x 105 cm., it was 
found that the wave-length was 695 metres. This behaviour, again, 
is attributable to the dead capacity of the potentiometer circuit, and 
the telephones. The capacity of the detector was experimentally 
determined by substituting for the detector a calibrated variable 
condenser, the circuit being excited by a Poulsen arrangement the 
wave-length of which had heen determined with the detector in 
circuit. The reading of the variable condenser when resonance 
occurred gave directly the capacity represented by the electrolytic 
detector. With the smaller inductance (Table HII.) the value 
114 em. was obtained ; with the large one, 112. as against 113 and 
112 ст. respectively for the calculated values. The capacity of 
individual detectors is, however, very different; it is greatest 
with old, much used detectors, and varied in the case of the detectors 
examined, between 100 and 600 ст. The capacity is, further, 
different. for different polarising voltages. With an applied P.D. 
(2:8 volts) the capacity is smaller than without any applied voltage, 
and the capacity decreases as the applied P.D. is further increased. 
Ав an example, the wave-length of the oscillatory circuit containing 
an electrolytic detector showed the following values :— 


Without voltage ................... esses. A: about. 600 metres 
2:8 volts applied ........................... m e 3020 —, 
T 3:5 T 99 ee ee анана ьа oe 99 200 эз 
E eum 4-2 » $9 —§-_ 59 6nhococsnaceovsnvoeetecveeot ge $, 170 99 


Another detector which had been longer in use showed a change 
from 1,000 metres without voltage to 709 metres with polarising 
voltage. Аз regards this point, Abraham has asserted that the 
electrolytic detector behaves like a capacity in series with several 
hundred ohms. The present experiments do not, however, confirm 
the value of “ several hundredths of а microfarad " for the observed 
capacity. 

Circuits with Coherer.—Such experiments as were made, using a 
Telefunken coherer arrangement, showed that, owing to the dead 
capacity of the metal parts in the construction it was not. possible 
to get a strongly damped circuit with the coherer substituted for the 
telephones in Fig. 6. In fact. the circuit had a sharply defined 
natural frequency (with L=12x 105 and C—2.200 em. a=375 
metres). From this the capacity operating must he in the neigh- 
bourhood of 1110 12 ст. This corresponds, however, to the actually 
measured value of the capacity of the metal parts. The size of the 
condenser is hence of no importance, so long аз it is at least. 100 ст. 
The coherer in its non-cohered state is thus to be considered as a very 
high resistance shunted by a very small capacity (negligihle as com- 
pared with 12 ст.). It has not been found possible to entirely 
avoid these dead capacities. 
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this reason all the conductors are twisted. For the purpose of these 
measurements even the potentiometer resistance was built up of two 
opposed doubly- wound resistances. 

When an electrolytic detector is inserted in a circuit consisting of 
xelf-inductance and condenser, the following results are observed 
according to the relative magnitudes of the inductance and condenser. 
If the condenser is very small, the circuit has practically the same 
natural frequency with the detector as without it. Thus, with 
L =11-25 x 105 ст. and C —30 cm., without detector, the wave-length 
was 395 metres; with the detector, л 390 metres. With a larger 
condenser the oscillation was not so marked. and, besides, was smaller 
than without the detector. If the condenser has a capacity of at 
least. 2,500 ст. the oscillation is very strongly damped and the 
resistance very indefinite: the position of this obtuse maximum is 
independent of the size of the condenser. "This behaviour may be 
explained on the assumption that the electrolytic detector possesses 
both resistance and capacity. With a small condenser in series 
with the detector the total capacity is determined chiefly by the 
capacity of the condenser; with a condenser large in comparison 
with that of the detector, on the other hand, the total capacity is 
practically that of the detector itself. When the detector capacity 
and the added capacity are about equal, the wave-length of the 


Proportions of Detector Circuits.—Summarising the results of the 
investigation, the detector circuit should, in order that it be as far ая 
possible aperiodic, consist solely of inductance and blocking con- 
denser, the detector and its auxiliary apparatus (telephone or local 
circuit). The last named have shown themselves to he dead capacities 
and should hence he placed where they are least harmful, i.e.. in 
parallel with the blocking condenser. So far as the electrolytic 
detector is concerned, the blocking condenser should be made of 
fairly large capacity, such as 5.000 ст. This is the size used in the 
receiving apparatus of the Telegraphen Versuchsamt, being a small 
mica condenser supplied by Lorenz. For the tikker connection the 
same consideration applies, As regards the size of the coupling coil, 
the electrolytic detector is again the determining factor. The coil 
should be chosen so that its self-inductance with a mean detector 
capacity of about 200 cm. gives the mean wave-length of the range 
within which the antenna circuit can be varied, with the given tuning 
arrangements. For a range of wave-lengths from 600 to 1,200 metres 
in the receiver the self-inductance of the coupling coil should be 
about 10^ сш. The detector circuit will then give а very blunt 
maximum between 800 and 1,000 metres. The same circuit is quite 
aperiodic if the tikker or the electrolytic detector be used instead of 


circuit into which the detector is introduced is reduced. For 
example, the natural frequency of a circuit comprising C=540 ст. 
and L=6-35 x 10° cm. when tested with the station-tester was 
1,160 metres; this, however, fell to 470 metres on introducing the 
detector between the inductance and condenser. In this case the 
circuit was but little damped. In the table below is given for he 
measured wave-lengths the range within which a setting of the 
resonance maximum is possible. It will be seen that with increasing 
capacity the resonance peak becomes very obtuse. 


0. m Table III. the electrolytic. The coil of self-inductance 105 cm. is sufficiently 
: Circuit comprising : Wave-length. large ; for the antenna circuit acta so strongly on this detector circuit 
nductance. i id . yot oe that the natural oscillation of the antenna circuit appears strongly 
р dE o 480 + 20 теа damped. It is, however, quite impossible to make this circuit 
2250 ” A 520435 ^" aperiodic for the coherer, although it is nearly so and completely so 
6-3 x 105 cm. 2,000 ” ee 525440 ” for the galena detector and the tikker. For this reason the detector 
5,000 |. dd 53050 „ circuit with coherer must include a tuning device, a variable con- 
0) Wn ба 20 + 100 n" ee put НА parallel with the coherer, which arrangement is 

; h d incus + ^ generally employed in the Telefunken apparatus. The electrolvti 
172x 105em.< 3950 , ........... 850 +40  ,, detector and the tikker have, however! dis additional advantares 
7,200 ., ............ 850-60  ,, over the coherer of greater sensitiveness, and that they can be used 


in an arrangement in which it is only necessary to tune the antenna 


Ín circuit containing an electrolytic detector а more definite natural | in an \ 
circuit to the desired wave-length. 


vecillation is observable also when the condenser shunting the polaris- 
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ELECTROMETALLURGY OF FERRO-ALLOYS AND 
STEEL.* 


BY PAUL GIROD. 


After a brief account of the progress made by the Société Anonyme 
Electromeétallurgique Procédés Paul Girod, a short. description is 
given of the principal allovs manufactured by the Company. 

Ferro-vanadium, whose advantages have long been discussed, is 
now emploved almost entirely in the manufacture of rapid tool steels 
with great cutting powers. We manufacture two forms of ferro- 
vanadium ; the alloy rich in vanadium has 45 to 55 per cent. of this 
metal, 3 to 3-5 of carbon and the remainder mostly of iron. The 
second alloy contains 30 to 40 per cent. of vanadium. 0:5 {о 1-5 
earbon, the remainder being chictly iron, 

Ferro-tungsten is one of the most important produets of our Ucine 
works, where a speciality is made of its manufacture. We manu- 
facture the three following alloys, containing 83, 78:2 and 73 per cent. 
of tungsten respectively. Ferro-tungsten is employed. ahnost cx- 
clusively in the manufacture of tool steel or for steels which are to 
be tempered in air, or for steels containing 2 to 4 per cent. tungsten, 
that are also frequently used in the manufacture of lathe or milling 
tools. 

Ferro-molvhdenum is obtained by treatment of the sulphurous 
ores of molybdenum, which brings to light the great sulphur-remov- 
ing power of the electric furnace, since in a single operation the nearly 
pure metal may be obtained from the sulphur ore. The three alloys 
cited above form the principal addition to the rapid tool steels. 

Our works manufacture ferro-chromium containing all proportions 
of chromium, and carbon varying from 1 per cent. to 9 per cent. 
"ilico-manganese-aluminium and silico-caleimum-aluminium are also 
manufactured. 

The metallurgical works at Ugine employ actually about 
20.000 H.P., that is distributed to about. 30 furnaces, of which 18 
utilise 300-750 n.r. and nine about 500 H.P. The metallurgical works 
also contain a factory. for electrodes, which is а works in itself, 
Electrodes being the basis of all eleetro-metalluriical work, it was 
necessary that our important alloy works and the steel works which 
have just heen constructed should have electrodes of the tirst quality. 
and im order to be quite safe m this respect we decided to make them 
ourselves, 

The electrode factory at our Сите works is one of the most im- 
portant in existence. The starting point is gas carbon, which is 
dried, broken up and powdered. It is then mixed, while hot, with 
tar in the proportion of 88-89 graphite and 11 12 tar. The mass 
sbtained in the mixers is formed into large homogeneous. lavers, 
мен. by means of a pump exerting а pressure of 1.200 tons, are 
pressed into large evlinders | metre in diameter and | metre 20 em. 
in length. When cooling is almost complete; the evlinder, which is 
already fairly lard, is placed within the eylinder of a large press 
giving а pressure Of 3.500 tons. The piston forees the mass through 
fine holes whose section is that of the electrode, The dimensions of 
the electrodes manufactured at Сите ато as follows: 25. 30,33 sq. em. 
in square sections, and 28 and 36 sq. cm. in round. sections, the 
length being always from 1 metre 60 to Е metre 75. After the passage 
through the wire press the electrodes are baked in а furnace of the 
Hoffmann type, the temperature being raised. progressively to 
1.300 deg., and gradually reduced again to about 100 deg., when the 
electrodes are removed and are then ready for use. 

The Ugine works cover 35,000 sq. metres. Knowing the importance 
of the transport of goods, thev are connected to the system of the 
P.L.M. Со. by means of a branch, on which transport is assured hy 
the use of electric locomotives working with continuous current at 
а pressure of 500 volts. 


Steel. Furnace.—The oscillating furnace employed in the manu- 
facture of alloys, modified to make it suitable for the melting of serap 
iron and its subsequent conversion to steels of the best quality, has 
led us to design the furnace which is actually used on a large scale. 
not only at Ugine, but in several important stec] works. The furnace 
is well known from the numerous descriptions which have been given. 
and it his become the prototype of all the technical furnaces worked 
on the conducting-hearth system. The idea of the conducting hearth 
is evidently not new, but it is only quite recently that it has been 
possible to employ it under such conditions as to make it an industrial 
furnace. For the hearth was either very quickly corroded by the 
fused metal. or if it was cooled, in order to protect it from the fused 
metal, № became covered with an irregular coating of metal which 
rendered all consecutive and regular manufacture impossible. Know- 
ing from the manufacture of alloys the undoubted advantages, from 


* Abstra:t of a Paper real before the Faraday Society. А brief 
account of this Paper and the discussion following its reading appeared 
in THE ELECTRICIAN, July 1, 1910, р. 485. 
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the point of view of simplicity, of a furnace possessing only one clec- 
t rode or several in parallel, I attempted to devise a steel furnace which 
would avoid the disadvantages of those with a carboning hearth on 
the one hand. and the disadvantages of the metal hearth on the other. 
And at the end of a series of experiments I arrived at a definite type 
of the following design :— 

This furnace consists principally of а metal] iron. cylinder RU p- 
ported on trunnions or in a cradle which permit it to be oscillated for 
pousing or cleaning purposes, Inside. or on the sides, are pieces of 
iron which carry the current. These pieces of iron are imbedded in 
the clay and abut into the crucible itself in such а way that they 
penetrate to the lowest part of the metil charge, and are also as far 
as possible from the electrodes. Tf the poles are placed on the sides 
of the furnace, or pass through the bottom, the principle still holds 
good, and these are its advantages. 

In an electric furnace the source of heat does not move as in a 
flame furnace, consequently. with a given power and capacity, the 
radiation of the are and the diffusion of heat from the bath itself have 
limits which result in the state of equilibrium that is established 
between the heating effect at the centre of the metal and the cooling 
effect round the edges and at the bottom of the furnace. Now, mv 
metal conductors are exactly arranged so as toutilise the heat to the 
best advantage. On this account, the slight cooling obtained by 
спеша ти water through the part of the conductor not in contact 
with the molten metal suffices. Experience has shown that the life 
of these metallic poles хо placed is practically infinite. They melt 
generally about 5 em. above the level of the bottom of the furnace. 
This is on account of the heat resulting on the one hand by contact 
with the molten metal, and on the other by the heating produced by 
the passage of the current. The arrangement of these poles outside 
the ceireumferenec of the crucible not only has the effect of protecting 
them from the heat, but it also compels the current to traverse the 
charge throughout its whole length and breadth. This is a great 
advantage from the pomt of view of the regularity of action of the 
furnace, an advantage which is not possessed by furnaces worked by 
ares in series, пог by furnaces based on the same idea, in which the 
current does not. traverse the centre. of the charge or the parts 
situated between the negative conductor and the electrode. 

When а Girod furnace is freshly charged with eold matter the 
resistance of the charge is sufficiently great. for almost. the entire 
current to be completely converted into heat. There is, therefore, 
as complete a utilisation as possible of the heat furnished by the cur- 
rent, until the metal reaches its melting point. Moreover, short- 
circuits. which are always dangerous to electrical apparatus, are 
avoided, Finally, when the metal is melted, the charge always offers 
sufficient resistance to absorb 10 to 12 per cent. of the current into 
the metal itself, this resistance still зо тени to prevent short-cireuits. 

The methods adopted. far from leading to a loss of current. and 
heat. tend to unite all the advantages that can be gained from the 
arc and the resistance furnaces. Having arranged that the metal 
charge ix entirely traversed by the current. furnaces can be made 
having not only a large surface area, but also a great depth. The 
passage of the current has the effect of producing circulation of the 
metal from the sides to the centre, ог vice versa. 

This disposition of the Girod furnace makes it possible, therefore, 
to heat the metal itself by means of an аге, on account of the resis- 
tance which it offers to the passage of the current. The industrial 
value of the Girod furnace is now no longer disputed, the number of 
furnaces in actual use and in course of construction being the best 
testimonial. 

The Paper concludes with details of working, figures of energy 
required and physical constituents of the steel produced. 
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ELECTRIC CABLES.* 


BY F. FERNIE. 
(Continued from page 529, Vol. LXV.) 


Summary.—The author tirst details the circumstances upon which 
depend the choice of cable and method of installation for a particular 
system and describes the ditliculties which have to be overcome in 
successfully meeting the conditions—extra- high tension, high tension 
and low tension cables being all dealt with. The intluence of cost on 
these problems is also mentioned. 


Cuotce oF Capt, Es & Метнорз or LAYING. 


Cables for Extra High Tensions.—'lhe difficulty in designing 
E.H.T. cables is due to the disruptive action of the high pres- 
sures employed ; this is а consideration entirely absent. with 
cables for lower pressures, which have а very large factor of 
safety against disruptive action. Rubber breaks down at 
between 12,000 and 15,000 volts per millimetre, and impreg- 
nated paper at an average of 20,000 volts per millimetre.] The 
insulation of a cable cannot be indefinitely increased, because it 
becomes impossible to coil or handle, and also because of manu- 
facturing difficulties and cost. Concentrie cables thus become 
practically impossible for verv lugh-tension work, the limit 
being fixed by the Verband Deutscher Elektrotechniker at 
3.000 volts. 

А cable used at Toulon for six months by М. de Marchena 
for 28,000 volts had three cores, each of 25 sq. mm. section, 
made up of 19 wires and covered with 7 mm. of impregnated 
paper, the whole lead covered and of an external diameter 
equal to 65 тат. It was tested with 60,000 volts for one hour, 
80.000 volts for one minute between conductors, and with 
36.000. volta for one hour and 50,000 volts for one minute 
between conductors. and. lead. The County of Durham 
Company have 20,000-volt cables working on their. three- 
phase system. The cables consist of three conductors each of 
32-5 sq. mm. section, and are lead covered and laid solid under- 
“гони. They were tested with 100.000 volts for three minutes, 
30.000 volts for one hour and 30,000 volts for 24 hours, and. 
after a bending test, with 80,000 volts for three minutes. 

The maximum practical outside diameter of a cable appears 
to be about 90 mm. On account of this mechanical feature, 
and the greater rise in temperature with three-core cables, 
and also because of greater facility in grading the dielectric, 
single cables are probably the most suitable for very high 
pressures. 

Such cables will always be lead covered and the diclectrie 
probably composite— graded. 

Several engineers have suggested that metallic sheaths might 
be embedded in the insulation of a cable, these sheaths being 
connected. to. tappings from the. transformer supplving the 
cable, thus equalising the potential gradient. 

Extra high-tension cables will probably not be armoured, 
as the armour very appreciably increases the impedance. of 
the cable and causes an additional loss due to hysteresis. For 
two armoured cables 12 in. apart the impedance is about three 
times the ohmic resistanee with a frequeney of 60, and from 
LT to twice the ohmic resistance with a frequency of 25.8 The 
eddy current loss in the lead sheath, although measurable, need 
not be considered with the low frequencies that prevail in 
modern transmission. 

Another loss is that due to dielectric hysteresis, which depends 
partly on the capacity of the cable, and increases with the 
square of the voltage; it is in general negligibly small. 
E.H.T. cables will have the maximum protection from external 
Influences, such as electrolysis and chemical action, И laid 
solid; on the other hand. if pulled into duets, they will be far 
more quickly renewed if anything should go wrong, and, of 
Course, additional cables can be added at a minimum of ex- 
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pense. Tf laid solid they are likely to be more gently handled 
during installation than when drawn in. 


Мг. H. G. Stott recommends that high-tension three-phase 


cables have their lead sheaths insulated, the different sheaths 
being bonded together and earthed at the generating station ; 
also that, in manholes where more than one cable passes 
through, the cables should be wrapped with asbestos. A 


ossible difficulty with graded insulation would be the question 
| = | 


of jointing, but probably this would only mean designing the 
joint boxes sufficiently large. 
current transmission lines in use on the Continent, designed by 


The high-tension continuous- 


M. Thury, are practically all overhead lines. 
Underground cables have been suggested. for such systems 
by Mr. J. N. Hightield,* and he describes some experiments to 


show that the disruptive effect of alternating pressures is much 
greater than that of continuous pressures of the same marinum 


value, For the same effective values the disruptive effect of 
the alternating pressure will, anvhow, be about 1-4 times as 
great as the continuous pressure. In the discussion оп Mr. 
Hightield’s Paper, Dr. А. Russell stated that the experiences 
of several manufacturers was that their. high-tension cables 
would stand continuous pressures at least twice as great as 
the effective value of alternating voltages. ТЕ is, however, 
apparently possible to so desian a cable that it should break 
down with а continuous pressure that it would be able 
to withstand if alternating. Thus, if a particular laver of 
dielectric had, in comparison with other lavers, a low resistance 
and a low specifie inductive capacity, the fall of potential or 
electric stress across it would be (comparatively) low with a 
continuous pressure and high with an alternating pressure. If 
either kind of pressure exceeded the resistance to disruptive 
breakdown of the particular thickness of material emploved, 
then this laver would fail. 

Apart from the disruptive effect of the pressure, continuous 
currents are more dificult to deal with than alternating, on 
account. of the electrolytic and electric osmotic effects intro- 
duced. Both these effects are, however, normally absent if the 
cireuit ts completely insulated. Thus, on a eireuit in which all 
the conductors are insulated, if the dieleetrie be actually 
pierced at some one point, there can be no electrolysis tending 
to destroy the insulation at this point, because there is no 
circuit for а leakage current. and consequently there can be no 
electric osmotic action. Directly one pole is earthed, however, 
both these effects tend to come into action on the opposite 
pole, and the probability of this pole developing a fault mav 
be greatly enhanced. If the middle point of a svstem is earthed, 
as In a three-wire system, and as suggested by Mr. Highfield 
аз а meditication of M. Thury’s system, then these two effects 
аге always potentially present; and, apart. from disruptive 
effects, the svstem represents the severest. electrical conditions 
known. 

Lead-covered cables are the best. for underground use on 
earthed systems, for, even if there is a leakage current through 
the insulation, any electrolytic effects it mav produce will be 
confined to the outside of the lead sheath, and cannot spoil the 
Insulation. Also, since lead is impervious to water, the electric 
osmotic effect is minimised. 

Supposing lead were pervious to water at very high pres- 
sures, it would not appear possible for electric osmotic pressure 
to force water through it, since there could exist only a very 
small difference of potential between the inside and outside 
surfaces of the lead. Lead-covered cables laid solid would, 
then. appear to be best practice for ELT. work. The lead 
should be wiped on to brass glands, screwed. into the joint 
boxes, and particular attention paid to sealing the ends of the 
cables, or cast lead boxes may be used.’ | 

High-tension Cables, —KFor single-phase alternating-current 
feeders concentric cables are used, primarily because the svm- 

Я К dp E E., Vol. XXXVIII, р. 471. 

ога ИШ discussio is sti ее › : ^ 
© Proc.” LEE, Vol. XL, p Bene а Paper by Dr. A. Russel, 

t An excellent résumé of the reasons underlying the selection of E.H.T. 
cables and methods of laying, with a discussion of the latest modern 
Mu will be found in a Paper by В. Apt, “ E.T.Z.," February 20 and 
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metrical arrangement of the conductors reduces the mutual 
induction of the cables to à minimum ; on similar grounds а 
three-phase cable is made up of three insulated con- 
ductors twisted together, which practically prevents inductive 
effects. 

The paper-insulated lead-covered type has become the 
general standard in this country, although a good deal of 
rubber insulation, lead covered, is used in America. Rubber 
has this advantage over paper, that if the lead sheath is pierced 
at some point the rubber insulation may last an indefinite time 
without breaking down, whereas paper exposed to the air is 
certain to break down very rapidly. High-tension cables have 
been successfully used armoured and laid direct in the ground, 
laid solid, and drawn into ducts. Cables carrying high-tension 
currents are always important, the continuity of supply to a 
whole district perhaps depending on one cable. І еге are no 
exceptional circumstances, and if good ducts are used, carefully 
laid, the drawn-in svstem is probably the best, owing to the 
rapidity with which renewals may be made. All straight joints 
should be covered with a lead sleeve, plumbed on to the lead 
of the cable. Some disconnecting link boxes should be pro- 
vided, so that if the insulation resistance should test low at anv 
of the periodical tests made оп the cable, the low section can 
be readily traced and a new length pulled in. Single-phase 
alternating-current concentric feeders for medium pressures, 
2,000 to 5,000 volts, laid underground, generally give less 
trouble than any other class of cable. On a single-phase system 
the outer conductor of the high-pressure feeders is generally 
earthed. Thus any puncture of the lead will affect the outer 
earthed conductor first, and. if the cables are periodically 
tested, the fault can often be located and removed before the 
moisture works through to the inner conductor, causing a 
breakdown. 

THREE-WIRE SYSTEMS. 

Low-tension Cables.—Continuous-current three-wire systems 
are working under more onerous conditions, as regards main- 
tenance, than any other. This is due in great measure to the 
earthing of the third wire. For such systems practically every 
kind of cable has been used, installed in every possible way. 
Rubber-insulated cables were largely used in the early days, 
but these have almost entirely had to be renewed, even for 
alternating-current work. On two networks, within the 
author's knowledge, the rubber cables were replaced by vul- 
canised bitumen, and these have in turn been displaced by 
paper-insulated lead-sheathed cables. On the other hand, 
lead-sheathed cables have been discarded in favour of bitumen 
on some networks. 

Leadless cables last very much better if laid solid than if 
drawn into ducts. If thev are to be drawn in, the ducts should, 
if possible, be quite dry and be made of a good insulating mate- 
rial; but а good conductor, such as an iron pipe, is far better 
than a partial insulator, such as earthenware or stoneware. 

The number of faults on house wiring in any town are extra- 
ordinarily few, considering the many miles of rubber wires 
there are in use, often of vory inferior quality. This is largely 
due to the fact of the cables being kept dry. Often there is no 
tendency for condensation to take place, and, where there 1s, 
the pipes are usually so filled up with wires that there is no 
room for moisture-laden air. 

The packing of cables into а metal pipe helps in another 
way—by making а good electrical connection between the 
surface of the insulation and. the pipe. This has somewhat 


the same effect as a lead sheath, by preventing any leakage 


current through the rubber from depositing the products of 
electrolysis at the surface of the insulation. Rubber cables 
laid underground are generally exposed to wet, are 
heavily braided and have “plenty of room. An electrolytic 
path is thus provided between the rubber and the pipe. 
which we believe to be the chief cause of breakdown. In sup- 
port of this view, it may be stated that cables which have 
behaved satisfactorily with alternating pressure for years have 
broken down in a few days when used for continuous currents 
of a lower maximum pressure than the alternating pressure. 


Perhaps the most successful drawn-in leadless cables are 
triple.concentric paper-insulated with a vulcanised bitumen 
sheathing. The outermost conductor is made the middle wire 
of the system, and thus there is hardly any difference of poten- 
tial across the bitumen sheathing, and hence no tendency to 
breakdown. The middle wire on most networks is a few volts 
positive to earth, and when the middle wire insulation does 
break down the fault resembles a positive one. It thus makes 
а sounder job to lay this type of cable solid, rather than to 
draw it into ducts. 

There is а great difference of opinion regarding the use of 
lead-covered or leadless cables on three-wire networks. Un- 
doubtedly lead-sheathed cables badly installed will give endless 
trouble, due to electrolysis and burning by their own leakage 
currents ; but if properly installed thev will give absolutelv no 
trouble. То ensure success, minute attention must be paid 
to every detail, and, above all, competent jointers must be 
employed. We believe it would prove more economical in 
the long run to pay an experienced jointer £5 per week rather 
than to emplov the ordinary promoted labourer at 308. per 
week. It has been said by a mains engineer of great ex- 
perience that he would prefer to maintain the worst possible 
cables installed and jointed by good men than good cables 
installed by inexperienced men. 

Perhaps the best system, Гот a purely electrical point of 
view, consists of triple concentric lead-sheathed cables laid 
solid and protected bv bricks. All the joints are lead wiped, 
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and are (both straight and tee) made with concentric fittings, 
insulated with tape and covered with a lead box cast in two 
halves, which 1s wiped on to the lead of the cables and filled 
with wax from two holes in the top, which are afterwards sealed. 
Where the cables enter disconnecting boxes the lead 1s wiped 
on to glands screwed into the boxes. The ends of the service 
cables (concentric) are sealed in a trough where they enter the 
house fuse boxes. Such a system, systematically carried out, 
is absolutely watertight. The lead is everywhere electrically 
continuous, and it has proved in practice to be entirely free 
from faults or trouble of any kind. 

The feeders should, however, be single cables. as it is prob- 
ably better not to fuse them, and an accidental blow from a 
pick on a concentric feeder might not only put a district in 
darkness, but even a whole town ; whereas damage to a single 
cable will make an earth, and not a short-circuit, and the cable 
can remain in use until a convenient time arrives for discon- 
necting and repairing it. 

Single cables are also more economical for feeders on account 
of the higher current densities at which they can be worked 
without prejudicial overheating, and are thus to be preferred 
to triple concentric or three-core cables for lighting loads. 

The possible depreciation of the mains is much less with 
a draw-in system than with a solid svstem, for if the latter 
should break down the whole cost of the mains is lost, all the 
trench work and re-instatement of roads has to be done over 
again, and the protecting material has all to be renewed, In 
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dealing with a draw-in svstem the onlv renewable part is the 
actual cable itself. H the copper and lead be recovered and 
sold, then the only part that can depreciate is the insulation, 
the cost of manufacture and the labour of pulling in and joint- 
ing. This represents for an ordinary three-wire network only 
about 30 per cent. of the whole cost. If the mains be laid solid, 
about 70 per cent. of the whole can depreciate* (see Fig.). 

If the cables are to be drawn in, single cables are cheaper 
and more convenient than triple concentne or three core, 
chiefly on account of the much greater facility in making (and 
unmaking) service joints. The essential idea of а draw-in 
svstem is that the cables ean be readily pulled in and out. The 
joints on single cables can be made without either Joint boxes 
ог lead-wiped sleeves. The disconnecting links being, like the 
joints, supported in air, can be uninsulated or merely protected 
by earthenware pots. 

Three-core. lead-covered and armoured cables laid direct 
are rightly regarded with favour, especially for suburban and 
residential districts, in which the load is light and fairly de- 
terminate, and where low service costs are essential. Although, 
perhaps, not xo safe against the occurrence of faults as а triple- 
concentric cable with earthed outer, the cheapness and facility 
of jointing are noteworthy features. The absence of fittings in 
the box and the simple nature of the joint make the total cost 
only about half that of a triple concentric box, This com- 
parison is based on those of the cast-iron type; with cast lead 
the difference is not so great. Service boxes for three single 
mains cost about as much as those for triple cancentric. 

Armoured cables laid direct in the ground and covered with 
a hoard constitute the cheapest system to instal as regards first 
cost, though, like the solid system, the cables must be put in of 
а Мег section than is necessary for immediate requirements. 

If the cost of a network in a district of heavy demand were 
considered over a period of 10 or 20 years, it would probably be 
found that a draw-in system was cheaper than armoured eables 
buried direct in the ground. Concentric armoured cables 
make the cheapest forta of service cable, and are readily jointed 
on to single cables in a service pit, without the use of joint boxes. 

Experience varies with armoured cables. Tronble has been 
experienced on some networks, chiefly owing to electrolysis, 
and in some cases to the use of iron joint boxes. Lead- wiped 
joints are probably preferable. 

Culverts containing bare copper strip, strained on insulators, 
are expensive to instal, but make a capital job when well done, 
Service connections should not be taken off culverts. It is 
largely owing to the use of culverts for distributors that the 
system has been abandoned in some towns. One of the chief 
advantages lies in the fact that the conductors represent copper 
т its most portable form, and the section of the feeders can be 
altered so аз to be always the most economical. А culvert 
feeder is essentially the mechanical engineer's solution of the 
problem of the transmission of electrical energy. Owning to the 
bad namo thev have got through explosions and to the high 
initial cost, and their great bulk, culvert systems are not now 
laid down or extended. In England, supply cables are largely 
laid solid ; in America thev are generally drawn in; and in 
Germany armoured cables laid direct in the ground or buried 
in sand are employed. 


Traction Cables.—Feeders for continucus-current 500-volt 
traction systems are both laid sclid and drawn into ducts. The 
line side of the system is always positive—that is, above earth 
potential. Thus the insulation of the cables will be helped bv 
electric osmotic action and tend to expel moisture. Оп the 
other hand, the overhead line would be better nogative, from 
the point of view of avoiding corrosion of the conductor. Both 
Vuleanised bitumen and lead-covered cables have been used 
successfully, We should prefer to lav the cables solid, since 
there is not so much to be said for a draw-in method hore, as 
the loads are normally definite, and thus one would choose 
whichever class of cable was the cheapest. 

If the failure of a vulcanised bitumen cable is due primarily 
to the action of water on the insulation, and secondly to the 
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action of the leakage current caused by the fall in insulation 
resistance due to the water, thon if the cable is normally main- 
tained at a potential above " earth," the higher this potential 
is (within tho limits of disruptive action) the less chance there 
would bo of the cable failing, because the higher the potential 
the greater would be the tendency for electric osmotic force 
to keep water out of the insulation. 

On the other hand, if the cable were maintained at a potential 
below © earth,” the higher the potential the greater would be 
the chance of the insulation failing. because of the increased 
tondency to suck water into the insulation, [tis possible that 
the success of vuleanised bitumen cables on tramway systems, 
under conditions where they have failed on lighting svstems, 
тау be due to the above cause—that is, because they are 
" positive ” and because of the higher voltage. 

Mining Cables.— Much trouble Ваз been. experienced. with 
cables in mines. It is claimed that this class of work is tho 
severest test to which a cable can be put. and no doubt this is 
true as regards exposure to mechanical injury and general 
rough usage; but since, with continuous-current. supplies, 
the system is generally an insulated two-wire one, it is nof, 
from an electrical point of view, so severe as an ordinary 500- 
volt three-wire town supply. Many mines are supplied with 
alternating three-phase currents, and those are never so difticult 
to deal with as continuous currents, from the maintenance 
point of view. In some mines it is very difficult to get an 
* earth ” at all, and this must be in favour of the cable insula- 
tion, though objectionable from other points of view. 

It would be impossible to say that апу one class of cable is 
the most suitable for all minos, as the conditions are so variable. 
Water is usually present, and this would implv tho use of lead- 
sheathed cables, if they could be adequately protected from 
mechanical injury. Once, however, a lead-covered cable did 
get damaged, it would be likely to causa far moro extensive 
trouble than either vuleanised bitumen or. rubber-insulated 
cables. Acid water is likely to attack the insulation, steel 
armouring and lead, while the latter is likely to be corroded 
by water containing nitrates, nitrites and chlorides and organic 
acids. Vulcanised bitumen is not dissolved by most acid pit 
waters, and perhaps does better in slightly acid rather than in 
neutral water. The cables in а mine have to bo installed in 
three main positions : (I) The shaft, (2) tho roads, (3) at tho 
seam face as trailing cables. 

The shaft cables are often duplicated to avoid total stoppage 
of the supply. two light cables being run connected in parallel 
instead of one heavy cable. | "This rather presupposes а break- 
down, but, owing to the dificult conditions, is probably a wise 
precaution, Trouble with wator and injury from falling stones 
or coal are tho chief dangers. 

The oil in lead-covered cables has been known to flow to the 
lower part of the cable and to burst, by its hydraulic pressure, 
the lead covering or joint boxes there. This can be avoided 
bv using paper from which all the surplus oil is squeozed out 
aftor impregnation. 

Pit shaft cables are nearly alwavs double wire armoured, 
and unless the water present 1s known to attack lead, probably 
lead-sheathed cables are the best, at any rate for continuous 
currents. Alternating currents are always preferable, on 
account of reduced difficulties with the insulation and the 
absence of commutators on the motors. With alternating 
three-phase currents one or two three-core cables are likely to 
be used, the duplication being desirable on account ef the 
reduction in woteht of the individual cables, and also the greater 
security of the supply. If bitumen cables aro used, they 
should be all bitumen—that is, each core зсрата у insulated 
with bitumen, twisted round a central core of bitumen, and the 
whole encased in bitumen. 

A three-core cable, in which the three insulated conductors 
are twisted round a fibrous core and the whole covered with 
fibrous material, is probally one of the worst types of cable for 
wet situations.  Vulcanised bitumen cables, in which the in- 
terstices in the core are filled up with bitumen compound, pre- 
vent water spreading along a cable, but in no way reduce the 
number of primary faults occurring. We believe cables were 
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first made in this way by Messrs. Callender for Edinburgh 
Corvoration. 

Opinion generally would appear to favour the use of vul- 
canised bitumen cables, because of the elcctrolvtic action of 
continuous currents on lead, and because of the spreading of a 
fault due to the hygroscopic nature of paper insulation. Both 
these objections presuppose that faults will happen. Vul- 
canised bitumen may decentralise, but this is least likely to 
occur when the cable is supported vertically, as in a pit shaft. 

Tho Home Office rules permit the use of concentric cables 
with the outer conductor earthed, and fer continuous-current 
or single-phase alternating systems we should regard this as 
the best possible from an electrical point of view, using con- 
centric paper-insulated lead-covered and armoured cables. 


(To be continued.) 


SOME INVESTIGATIONS ON A CELLULOID CONDENSER* 


BY ING. G. VALLAURI. 


The author first touches upon the desirability of producing for 
industrial purposes a compact design of condenser, which will be in- 
expensive and absorb a minimum of power, with absence of heating 
and a correspondingly long life. In the types devised by Moscicki 
and Meirowsky some progress has been made in this direction, but 
finality has by no means been reached. The author was thus led to 
study experimentally the behaviour of condensers in which the 
dielectric consisted of celluloid. 


Description of the Experimental Condenser.—The plates were of iron 
5 ст. by 8em., 15 in all, separated by celluloid sheets 6-6 cm. by 
9-2 cm. and 0-71 mm. thick. The thickness is, of course, determined 
by the resistance to perforation when subjected to high pressures. 


0 10 20 30 > 40 50 minutes. 
Duration of Charge, 
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The maximum stress occurs at the edges, but it was not worth while 
to shape the celluloid sheets proportionately to the magnitude of the 
stresses, and accordingly the thickness was made uniform. In build- 
ing up the condenser the sheets were moistened with amyl acetate, 
and subjected to mechanical pressure as cach unit was added, so as 
to get good adhesion between the surfaces and to expel the air. A 
homogeneous continuity of the celluloid was thus secured right up to 
the edges. The material used was commercial black celluloid of a 
horny texture. 

The first experiments yielded the results given below. which are 
explicable only on the assumption that the dielectric undergoes a 
slow polarisation 07 


Experiments with Continuous E.M.F.s.—(a) Using а D'Arsonval 
ballistic galvanometer and a battery of dry cells giving a constant 
E.M.F. a considerable permanent deflection was observed when the 
condenser was left in circuit after the swing due to charge от discharge. 

(b) Discharging for 5 minutes was not sufficient to nullify a charge 
of 5seconds, so that successive charges and discharges of this duration 
exhibited continually increasing discharges. For instance, the bal- 
listic deflections were 155, 185, 212, 233, &c., and the permanent 
deflections measured 2 minutes after the beginning of the discharges 
were 48, 60, 70, 77, &e. © | . | 
_ (c) The charge curve (obtained by charging the condenser for 
gradually increasing periods, and measuring for each the ballistic 
discharge) ascends slowly (Fig. 1) and continues to do во even after 
a relatively long time. This is a tedious experiment, as it requires 
several hours to discharge the condenser completely between each 
reading, even if charges of opposite polarity are applied to assist the 
process. 
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(4) Although the capacity charge curve ascends from the begin- 
ning, the values of the charging current do not exhibit such great 
differences. The curves in Fig. 2 were obtained with an E.M.F. of 
1,245 volts, which was carefully checked for constancy in the longest 
tests 80 as to ensure that there was no variation in the current on this 
account. ‘The charging current did not reach its steady value of 
1-23 x 10-6 amperes until after the lapse of some days, and the com- 
plete discharge required even longer. The final value 1:23 x 10-6 
amperes corresponds to the insulation resistance of 1:010. The 
sluggishness indicated by these phenomena suggested at once the 
doubt as to whether an alternating charge would cause an alternating 
discharge, and this was shown by experiment to be well founded. 

After an initial charge of 40 miuutes in one direction, followed by an 
opposite one of 10 minutes' duration, it was found that the latter waa 
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insufficient to change the sign of the discharge current, which re- 
mained the same as that due to the initial charge. With relative 
periods of 31 minutes and 19 minutes the second charge overpowers 
the first and the current corresponds in sign to that of the more 
recent charge. When the times were 34 minutes and 16 minutes 
the discharge current was at first of corresponding sign to the more 
recent, but after 11 minutes approximately it again assumed the 
direction due to the initial charge. 

Experiments with Alternating E. M.F.s.—With an alternating 
E.M.F. it was саву to predict that there would be a marked loss of 


energy due to the slowness with which the condenser was polarised— 


i.e.. due to its dielectric hysteresis or viscosity. 

The condenser would, therefore, be unable to absorb currents a 
quarter of a period in advance of the E.M.F., but would exhibit а 
difference in phase less than this, and a smaller capacity as the fre- 
quency was increased. "These anticipations were proved to be true 


by the following experiments. The measurements of the power were 
made with the three-voltmeter method, care being taken that nothing 
was altered in the circuit except the frequency and that the wave- 
forms were as constant as possible. 

In plotting the curves of the E.M.F. at the terminals of the con- 
denser and of the current at the terminals of the non-inductive rests- 
tance, the Joubert disc and ballistic method were employed. The 
potential curve (practically identical for all three), and the three 
current curves for different frequencies, are shown in Fig. 3. The 
wave forms are во nearly sinusoidal that the ordinary formule for 
determining cos $, the apparent capacity and resistance, are quite 
applicable. The results are given in the following table. 

With a constant potential but increasing frequency, it is clear that 
both the current and the energy are increased, while cos ф remains 
practically unchanged at about 0-9. The apparent capacity and 


! resistance both diminish considerably. 


THE ELECTRICIAN, OCTOBER 14, 1910. 


а ———M— Á 
Fre: ЕМЕ. Current. | РО БЕ coi «| Capacity. | Resis- | informed that this is not the case. One conductor is to be installed 
ducere шы alee ee ee КОСАРА Я MN ud for each track, and the ends are to be connected to telephone appa- 
90.5 53-4 © 0:52 © 1071 7-46 x 10- ' 0:91| 9-0 107? 377 x 10? ratus at the stations. . From these points the messages are telephoned 
93.7 533 01455 „ | 756 „ — 091| 80 „  377x10* | or telegraphed to their destinations. 
98.8 53:5 | 04250 ,, T409 2 10-90177 ,, 374 „ The following are claimed to be the more important applications 
20.2 53-4 | 0163 ,, 782 ,. O80] 7.5 n 37. of the railophone :— 
32:2 936 0167 , | ROO , 1091|65 ,, 355 ,, Passengers will be able to telephone on long distance non-stop 
34-8 233 0170 , |814 „ O89) 66 n 350 ,, trains. For this purpose cach train would be provided with a *“ railo- 
d ^n 0173 „ TAN u TRI з » MEL phone " number which would be recorded on the time table and in 
n р б А i ё ү 23 й 2 н the telephone directories. In the case of leaving property behind, 


Experiments made at onc frequency with different potentials indi- 
cate that the properties of the condenser are inferior at the higher 
values with a frequency of 26-5. Оп increasing the E.M.F. from 38 
to 53-5 volts, the power factor increased from 0:8 to 0-9, and the 
apparent capacity decreased from 12-1 x 107? to 7:7 x 107? and tho 
apparent resistance from 402 x 10? to 374 x 10°. 

Effect of High Pressures.—-Small portions of the celluloid sheets 
used in the construction of the condenser were tested between two 
brass discs with alternating E.M.F.s. On increasing the pressure 
very slowly the celluloid specimens were all perforated at effective 
values of 9,000 to 10,000 volts. When a high pressure was suddenly 
applied the perforation did not immediately follow until the value 
reached over 25,000 volts. When a complete condenser was sub- 
jected to a gradually increasing alternating pressure it became quite 
hot, and the pressure (from the secondary of a transformer), hitherto 
maintained constant, fell rapidly after 10 minutes, indicating a pro- 
gressive diminution of the insulation. Ву adjusting the pressure 
on the primary of the transformer so that the P.D. across tho ter- 
minals of the condenser was kept up to 1.000 volts, an actual perfora- 
tion of the dielectric occurred after 12 minutes, as witnessed by the 
sudden drop in pressure. 

Conelusions.-—The experiments just described show that a con- 
denser of this kind has the peculiarity of being much slower in charg- 
ing than any hitherto constructed. 

From the theoretical point of view the results obtained are insuffi- 
cient to decide to what extent they may be dependent upon (1) pheno- 
mena of imperfect polarisation, (2) variations in the resistance caused 
by the polarisation itself or by the passage of conduction currents, or, 
finally, phenomena of electrolytic or other character. 

Practically the evidence is conclusive that such а type of con- 
denser 18 entirely unsuitable for usc on alternating-current distribut- 
ing systems, Its slowness in charging gives a very small capacity 
with ordinary frequencies. Its power factor being more nearly unity 
than 0, it wastes an excessive amount of energy in heat, with a conse- 
quent rapid deterioration, so that it would afford no guarantee of 
safety when used on high pressures. 


RAILWAY TELEPHONY. 


One of our engineering contemporaries has recently been discussing 
the relation of engineering to luxury. To telephone from an express 
train would seem to most people a luxury, but many business men 
will no doubt regard it as highly desirable. 

Several systems of communicating with a moving train have been 
invented, but none has been very extensively adopted. Consider- 
able interest, however, has recently been aroused in this country 
by experimenta on the London. Brighton & South Coast Railway. 
Ав а result of these experiments, the necessary equipment is, we 
understand. to be installed to enable passengers travelling between 
London and Brighton either to send or receive telephone messages 
throughout a considerable portion of the journey (it has been con- 
sidered unnecessary to provide such facilities in the neighbourhood 
of the two termini). 

The apparatus to be employed, which is known as the “ railo- 
phone," is due to Mr. Н. Von Kramer, of Witton, near Birmingham. 
It consists of a large coil of wire in a vertical plane installed on one of 
the coaches, the ends of the coil being connected to a telephone 
instrument placed in a sound proof box on the train. The stationary 
circuit consists of a cable on the track connected to а telegraph wire 
аз à return circuit. 

Telephonie currents are induced in the wire fixed to the track in the 
case of messages transmitted from the train ; and are induced in the 
coil when messages are being received. Тһе соі], which consists of a 
number of turns, can be fixed in casing on the coach. and extends 
ошон the length of the latter in a vertical plane, as mentioned 

ve. l 
‚ Ín the first experiments the track conductor was installed on 
insulators, but it is now proposed: to lay the-conductor in conduit 
close to one of the rails. It will doubtless be thought that the latter 
would interfere with the effectivenees of the apparatus, but we are 


a passenger can make sure of securing it before the train stops at the 
next station. The use of railophones in detective work, in the case of 
accidents, and for signalling in foggy weather, should also prove 
valuable. 

We understand that the installation on the London. Brighton & 
South Coast Railway will be completed in about two months time. 


A LABORATORY ARC LAMP.* 
BY E. F. NORTHRUP. 
The writer has had occasion to make use of an arc light, in some 
photographie work, which was required to give a highly actinic 
light and operate with steadiness. He devised for this purpose 
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the form of self-regulating arc light illustratea herewith. which is 
very Inexpensive to construct and operates in a very perfect manner 
‘or laboratory purposes The upper electrode can be either of 
carbon or steel and has a vertical adjustment. The lower electrode 
which can move vertically is clamped in an iron tube which floats т a 
well of mercury. Around the well of mercury is a solenoid of three 

layers, of thirty-six turns each, of No. 13 В. & S. gauge copper wire. 
The current enters the upper electrode, flows in series through the 
two electrodes into the mercury, through thé solenoid and out to 
the negative binding post. The arc may be operated on a 110 volt 
circuit with а very small resistance in series. As soon as current 
flows, the electrodes are drawn apart by the action of the solenvid 
on the iron tube in which the lower electrode is held, and the arc is 
maintained with extraordinary steadiness. The best material to 
use for the well holding the mercury is a tube of manganin. This 
is not acted upon by mercury and it is easy to maintain the well free 
from leaks. If the upper electrode is made of steel, and made 
positive, the light of the arc has a bluish cast and has very strong 
actinio properties. 
* From th» “ Physical Review,”|slightly abbreviatcd, | 
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RAISING PRICES. 


The problems of electricity supply in its early days 
were mainly concerned with the engineering or technical 
side of the business; but apart from the fact that these 
problems were largely solved as practice became more 
standardised, 16 has of late years been more and more evi- 
dent that the cominercial side of the business has become 
the main factor in the success of an electrical] undertaking. 
The question whether a commercial, rather than a 
technical, man should be at the head of such эп undertaking 
bas occasionally been discussed but has not yet received 
much consideration. Many of the large undertakings in 
this country, however, are fortunate in possessing managers 
who combine both the above qualifications, and where they 
have the full confidence of their committees the result has 
proved most satisfactory. 

One of the most important questions in electricity supply, 
and one which should be regarded in an essentially com- 
mercial spirit, is that of tariffs. These have always pro- 
vided electrical engineers with material for interesting dis- 
cussions; and there are signs that recent efforts to formulate 
a tariff easily understood by consumers, and at the same 
time attractive to prospective consumers and profitable to 
the supply undertaking, have not been unavailing. The 
*fixed price light," the Norwich system, the “ telephone" 
system and restricted hour supply are all steps in the 
iright direction. At the present time, however, the sub- 
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ject is of more widespread interest, since some supply 
authorities have been considering the desirability of in- 
creasing their charges for electrical energy. In fact, several 
undertakings have already taken this step in the case of 
energy supplied for lighting, This is particularly inoppor- 
tune whilst the rivalry between electricity and gas is so 
keen. 

A week or two avo we commented upon the action of 
the Metropolitan Electric Supply Co. in increasing their 
flat rate charge from 514. to Gd. to private lighting con- 
sumers, This action may possibly have an unfortunate 
influence on other supply authorities. Thus, at a recent 
meeting of the Kingston-upon-Thames Council, discussion 
mainly centred round the deficit shown by the electricity 
undertaking and the necessity for raising the present 
price of 54. per unit for lighting. Tn support of this 
policy it was pointed out that the undertaking could 
scarcely expect to find the above price profitable when 
the metropolitan companics with their enormous output 
were contemplating Increasing their charges. The Kingston 
undertaking has naturally felt the full eflect of the metal 
filament lamp owing to the supply pressure being only 
105 volts; but in spite of the fact that the new lamps 
have been almost universally adopted by consumers, the 
energy consumption has not fallen to the extent that 
might have been expected, due, of course, to the fact that 
consumers generally increase the candle-power of their 
lamps on making the change. It appears, moreover, that 
the influx of new consumers 1s now making itself felt, for 
the tigures for the first three months of the present finan- 
clal year show an inerease of nearly 16 рег cent. in the 
output of units for lighting, compared with that in the 
corresponding period of last year. Under these cireum- 
stances we think 16 would be a mistake to increase the 
present charge of öd., which is by no means too low if 
there is to be eflective competition with the gas company. 

Again, the Brompton & Kensington Electrice Supply Co. 
also have apparently been influenced by the action of the 
Metropolitan. Electric Supply Co, for they have just 
announced that their flat rate for lighting is to be raised 
from 53d. to 64. This certainly seems to betoken a move- 
ment towards the prices prevailing in the earlier days of 
electric lighting, when the figure of 64. was much more 
prevalent. The action of these two companies appears the 
more recrettalle when attention is drawn to the charges 
for energy which are in force in neighbouring districts. 
Thus, the Hammersmith Borough Council supply current 
for lighting at 3d. per unit, and several instances of a 
supply being given at 5!d. per unit occur in the London 
атеа. When consumers and prospective consumers are 
aware of this fact, it will not be surprising И they should 
fail to appreciate the difference in the two cases. We are 
afraid that the offer of an alternative tariff on the “ tele- 
phone” basis із not a satisfactory offset to the raising of the 
price, for consumers are naturally influenced by a change 
in the older tariff to which they are accustomed, and they 
may be dubious as to the benefits of the alternative rate. 

Electric supply undertakers possess а strong weapon in 
the metal lamp with which to attack the hitherto strong 
position of the gas mantle, and they should rather concen- 
trate their efforts on obtaining an efficient publieity 
department and on popularising the use of electricity for 


other purposes than lighting, instead of attempting to 
increase the lighting revenue from existing. consumers 
by raising the price. An. increased revenue by no means 
necessarily follows as a result of raising the price for 
energy; and those authorities who are considering such 
a step would be well advised to try first the effect of 
а well organised publicity campaign, since new constuners, 
and the reduced cost of lighting in the case of existing 
consumers, provide a better advertisement for the under- 
taking than discussions as to means for reducing the bene- 
fits which consumers have obtained from the introduction 
of metal lamps. 
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PERTEN 
The Foundations of Alternate Current Theory. By C. V. 
DuyspAng. (London : Edward Arnold.) Pp. vii. + 200. 8s. 64. net. 

As students of engineering are well aware, there is а wide кар 
between elementary and advanced works on electrical engi- 
neenng. There are а few good elementary books, and many 
excellent. treatises, of an advanced character, on alternating 
currents. Before students can make much progress with anv 
of the latter they must have acquired fair skill in mathematical 
processes, and must have tratned themselves to think elec- 
tricallv. 

Engineering students have the mechanical instinct. well 
developed, and when clear ideas on all sorts of complex pheno- 
mena are required, the mechanical analogies which most nearly 
represent the actual conditions are anelysed. Thus, in com- 
mencing to study electrical engineering it is customary to put 
side by side the comparison between the electric current and 
a current of water in a pipe. Later, the passaue of a current 
along a conductor is compared with a heavy body in motion. 
Always the mechanical analogy, always something material 
that appeals most strongly to the practical engineer, Many 
theorists ridicule the idea of making these comparisons, but 
successful, live teachers use, and will long continue to use, 
mechanical models of a kind similar to those introduced by 
Maxwell and by Lodge. | 

In the book before us, Dr. Drysdale bas succeeded in founding 
a complete and logical theory upon a mechanical basis. 
The book, or thesis, as it nught be called, is excellent. 
Yet, notwithstanding Из good qualities, we are. of the 
opinion that the book will be found unsuitable for use т 
such of the technical day and evening classes as are intended 
to prepare students for the examinations held by the City 
and Guilds of London Institute, and these examinations 
are the only ones open to the rank and file. At the North- 
ampton Institute, Сиу and Guilds examinations аге of 
secondarv importance, and. as a result, students can he more 
thoroughly grounded in fundamental principles. This ground- 
work enables men thoroughly to understand the purely tech- 
nical side of all branches of clectrical engineering, Real 
knowledge on such subjects as dynamo electric machinery, 
instruments, transmission, distribution, telegraphy and tele- 
phony can Бе obtained т no otber wav. 

Under the present svstem, lecturers, in order to cover a wide 
syllabus, cannot devote the necessary time to the foundations 
of alternate-current theory, or any other theory, and, in con- 
sequence, students, who have bravely faced a hard session’s 
work, get plucked in the examinations. The high percentage 
of failures is due to faultv teaching, or to lack of knowledge 
on the examiner's part as to students? capabilities, or to the 
students themselves, or it may be due to the three collec- 
tively. It is certain, however, that the present svstem of 
cramming, or unwholesome feeding, which has to be adopted 
in order to cover the syllabus, confuses-students to such an 
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extent that in their putty-brained condition, due solely to 
cramming, they find it impossible satisfactorily to answer the 
trick questions set at the examinations. 

The remedy is simple enough. Either engineering lecturers 
must frame their own syllabuses, and hold examinations 
entirely independent of the (ity and Guilds, or pressure must 
he brought to bear on the City and Guilds authorities, suffi- 
cient to induce them to subdivide the syllabus into many more 
sections than at present. For instance, the examination on 
alternating currents might consist of two papers; the first on 
the foundations of alternate-current theorv, and the second in, 
sav, three sections, on the practical side of alternating-current 
engineering. In either case Dr. Drysdale's book would be an 
eminently suitable one to adopt for class use. The Council of 
the Association of Teachers in Technical Institutions should 
give the matter their earlv attention, so as to enable teachers 
to recommend the book. 

The book is divided into four parts. Apart from the novel 
treatment, the first part, dealing with fundamental principles, 
is characterised by the large number of examples, fully worked 
out, and the comparison of mechanical and electrical prin- 
ciples is praiseworthy. Chapter V., on combinations of friction, 
inertia and elasticity. or of resistance, inductance and capa- 
city, is particularly well written, and will be read with profit 
by earnest students tired of academic methods. 

Part IL, entitled simple harmonic motions, is laboured, and 
the treatment. insufliciently broad. It comes as a shock to 
many students to discover that alternating-current waves are 
seldom sinusoidal. Distorted waves have properties of their 
own. Thus the sum of three simple sine waves of the same 
amplitude, and a third of a period apart, is zero ; whereas the 
sum of three equal distorted waves, containing 6, 39, 50, &c., 
terms, is а wave containing only magnified 30, 90, 150, &c.. 
terms. Such examples are excellent, and are of considerable 
practical importance. More examples dealing with form 
factor would have been welcome, and a description of a simple 
{уре of oscillograph would have enhanced the value of the 
chapter. 

An examination of the contents of Parts III. and IV.. 
Chapters IX. to XVII., on alternate currents in connected 
circuits and mutual and external actions, shows that Dr. 
Drysdale has experienced the same difficulties with students 
as other teachers, but unlike many other writers of text books 
he has succeeded in tackling the subjects in a masterly manner, 
and the examples are happily chosen. The elementary proper- 
ties of circuits containing resistance, inductance and capacity. 
in series and parallel, are discussed in a more complete manner 
than in any other work we have seen. Symbolic Methods of 
Vector and Alternate Current Calculation is the title of Chapter 
XIII., and the matter is decidedly good, but in our opinion the 
subject js sufficiently important to justify fuller treatment. 

Chapter XIV., on Mutual Induction, is well written, and the 
mechanical models to illustrate mutual induction and the step- 
down transformer are ingenious. It would be a good plan to 
put on each vector diagram an arrow showing the direction of 
rotation. Electrical oscillations is a subject of great practical 
importance, and one that is frequently neglected by students 
of heavy electrical engineering. After mastering Chapter XV.. 
which is devoted to the subject, students will be in a position 
to read, with understanding, more advanced treatises. 

Polvphase currents are dealt with in Chapter ХҮІ. This 
chapter, though too brief in parts, is very clearly written. Тһе 
rotating field oscillograph which is described will be new to 
many readers. In. the description of the two-pole polyphase 
electromagnet it 15 stated that "* With currents of the ordinary 
frequency of 50 co per second, the field rotates 3,000 times per 
minute, and this is too fast for à magnetic needle to follow 
unless it is previously spun up to speed mechanically.” The 
needle of a pocket compass placed in such a field would, if 
nicely balanced, rotate at а speed nearly equal to synchronous 
speed. А simple graphical method of showing that the resul- 
tant field due to polyphase currents is of constant strength and 
rotates at uniform speed should have been given. Also the 
resultant field due to two unequal currents, not in quadrature, 


might with advantage have been included so as to pave the 
way for the single-phase induction motor. 

Revision will eliminate the several errors of minor im- 
portance which have escaped the notice of the proof reader, 
and in future editions fuller treatment along the lines suggested 
will be welcome. Аз it stands, however, the book 18 a long 
way the best of its kind. It is well printed on good paper, the 
diagrams are bevond reproach, the exercises on each chapter 
add materially to the value of the book, the index leaves nothing 
to be desired, and the list of principal symbols and conventions 
might with advantage be adopted by other writers. 

Н. Н. BROUGHTON. 


Notions Fondamentales sur Ja Télégraphie. Ву ALBERT TcRPAIN. 
(Paris : Gauthier-Villars.) Pp. 176. 5fr. 


Within the small compass of 180 pages the author has suc- 
ceeded in affording to the student of electric telegraphy a 
useful survev of the apparatus which 1s in popular use, as well 
as some of the more modern svstems which have not vet been 
adopted for commercial work. In so brief a treatise it could 
not he expected that every form of telegraph would be even 
mentioned, but the selection made by the author 15 а good 
and profitable опе. The descriptions and the figures are clear 
and well rendered, and the bold tvpe of the letterpress is a 
pleasant relief from the strain imposed upon the eves by the 
small print which is so commonly used in technical. publ- 
cations. 

In the introduction the author gives a short review of the 
electric telegraph from its earliest application down to the 
rapid systems of Pollak and Virag and of Carbonnelle. The 
first chapter of the opening part of the book treats of the early 
and simple forms of telegraph; the next of the Breguet system ; 
and the succeeding chapters of the Morse, the military tele- 
graph, and of the mode of transmission of currents through 
telegraph lines. 

In the second part of the book, which is given up to the de- 
scription of rapid telegraphs, the first chapter contains an 
account of the Wheatstone Automatic, the second of the 
Hughes, the third of duplex, diplex and quadruplex tele- 
craphy. These are followed by descriptions of the Baudot, 
in the fourth chapter, and of the multiplex systems of La Cour 
and of Mercadier in the fifth chapter. 

The third part of the book consists of two chapters dealing 
respectively with the Pollak and Virag systems, and the tele- 
photographic apparatus of Korn, Carbonnelle, Belin, Berjon- 
neau, Nenlecq and Tival, and of the possibilities of electrotvpo- 
graphy. 

M. Turpain possesses an expert knowledge of his subject and 
his remarks upon the limitations of the early, and of some of the 
present, forms of telegraphy, as well as the probabilities of the 
future, in regard to high speed. carry much force. The book 
can be recommended, although it is brief, for it is well composed 
and arranged, and the descriptions are clear and scientific. 


LIMITATIONS OF THE WESTON CELL AS А STANDARD 
OF ELECTROMOTIVE FORCE.* 


BY S. \. J. SMITH. D.SC. 


Summary.—Vhis Paper contains an attempt to explain in terms of 
the theory of solutions Мг. К. E. Smith's recent. experiments on the 
cadmium amalgams of the Weston се Н.Т Тһе manner in which the 
amalgams ervstallise is indicated, and it is shown why the effect of the 
slowness of diffusion is so pronounced. A comparison of © chilled " and 
"slowly cooled “` amalgams іх made, and the small irregularities of 
Weston cells discussed. Finally, the question as to whether there is any 
range over Which the E. M.F. is absolutely independent of the percentage 
of cadmium is discussed. 


A Mode of Crystallisation of Binary Alloys.—The various ways in 
which fluid mixtures of two metals can freeze have been carefully 
studied within recent vears. One of these is shown in Fig. 1. ‘Phe 
abseisse represent percentages of one metal (B) in the mixture, 


* Abstract of a Paper read before the Physical Society. A short ac- 
count of the discussion in connection with this Paper appeared in 
THE ELECTRICIAN., June 17, 1910. 
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reckoned from a zero at which the metal (A) alone is present. The 
ordinates represent temperatures. The melting point of А iso». The 
‘freezing point curve " dora gives the temperatures at which different 
alloys begin to solidifv, and shows that the freezing point rises con- 
tinuously as the percentage of B in the mixture increases. The 
“melting point curve `` боур gives the composition of the solid which 
deposits from any particular liquid when it begins to freeze. Thus 
a cooling fluid containing x per cent. of B begins to freeze at 9, and y 
is the percentage of B which the solid first deposited contains. At 
any given temperature (9), liquid and solid alloys can exist in equi- 
librium only when their percentage compositions have definite values 
(represented bv т and y respectively). The thermodynamical 
method of accounting for this condition of equilibrium is referred to 
later. 

Roozeboom was the first to suggest that the thermal variation of 
the constitution of cadmium amalgams may be determined by curves 
like those of Fig. 1, во long as the percentage of cadmium does not 
pass a certain limit (not exceeded in the experimenta discussed below), 
and this suggestion was found to accord with various experimental 
data obtained by Bijl. 

Recent Experiments on Cadmium Amalgams, —Mr. Е. E. Smith has 
thrown fresh light upon the problem and provided new material for 
investigation by examining the effect of ‘ chilling "—1.e., of cooling 
the amalgams suddenly from temperatures at which they are wholly 
fluid to a temperature below the freezing point of mercury. The 
most striking result of his experiments is shown in Fig. 2, which сх- 
hibits how, at a constant temperature, the E.M.F. of a Weston cell 
alters with the percentage of Cd in the amalgam. In one set of 
experiments, represented by the curve ABCD, the amalgam was 
cooled suddenly to — 50°C. and then allowed to rise in temperature 


to OC. before the cell of which it formed part was constructed. Та 
the other set, represented Ру ABEF, the amalgam маз cooled 
“slowly " (i.e, from the liquid state to 0 C. in several hours) before 
being used. 

It is саху to anticipate from Fig. 1 that the curve for measurements 
like those of Fig. 2 will consist of two branches joined by an inter- 
mediate horizontal portion, but the cause of the difference between 
{һе two curves is not immediately obvious. 

Freezing of Slowly-cooled Amalgama.—To understand the exact 
significance of Fig. 2, it is necessary to consider how a mixture, to 
which Fig. 1 applies. freezes. According to this figure, an alloy con- 
taining а per cent. Cd should begin to freeze at 9, and should appa- 
rently become solid at ө.. But, because of the extreme slowness of 
diffusion in solids, this will happen only when the rate of cooling is so 
slow that it cannot be dealt with in practice. 

At the temperature 6, a fluid amalgam containing a per cent. Cd 
and a solid amalgam containing b per cent. Cd are in equilibrium. 
When the temperature is lowered slightly a fluid amalgam contain- 
ing slightlv less than a per cent. Cd will be in equilibrium with a solid 
amalgam containing slightly less than b per cent. А small quantity 
of the a per cent. amalgam may therefore solidify. As the tempera- 
ture falls the percentages of Cd contained by fluid and solid amalgams 
In equilibrium become continuously lower. The amount of solid 
material will therefore increase; but the percentage of Cd in the 
newest crystals will always be less than in those previously formed. 
The fluid existing at any given stage of the cooling will be in equili- 
brium with the solid with which it is in direct contact, but, since most 
of the successive growths will take place around earlier crystals, this 
solid will in general enclose older solid, richer in Cd. ‘There must thus 
be а continuous diffusion of Cd in the crystallised part of the material 
from within towards the surface. | 


In any practical case, where the rate of cooling is not infinitely 
slow, the diffusion outwards will be very gradual and will not keep 
pace with the lowering of temperature. 

Effect of Sudden Cooling.—¥rom the above sketch of the process 
of crystallisation we sce that the surface of a "slowly " cooled 
amalgam will generally contain a lower percentage of cadmium than 
the material әз a whole, and may even be fluid, although the tem- 
perature and percentage composition of the materia] are such that it 
should (in true equilibrium) be a uniform solid. We sec also that the 
relation between the curves ABCD and ABEF of Fig. 2 is immedi- 
ately explicable if, for any reason, the amalgams of the branch CD 
are of more uniform composition than those of EF. 

The former amalgams were cooled suddenly from the fluid state to a 
temperature much below that at which they would have become 


Electromotive Force 


Percentage of Cadmium 
Fic. 2. 


completely solid if the rate of cooling had been infinitely slow. Each 
alloy would therefore pass rapidly through the range of temperature 
in which equilibrium between two phases is possible, and although, in 
each element of the material, there might be incipient crystallisation 
with accompanying redistribution of the Cd, as the temperature fell, 
this process being slow could not proceed very far. The greater 
part of the solidification would thus take place at a temperature at 
which Cd and Hg can exist together in equilibrium only as a homo- 
geneous mixture.* [t would therefore occur without redistribution 
of the Cd with respect to the Ня. What “ differential " crystallisa- 
tion there was would be on a scale relatively so minute that the pro- 
cess of equalisation by diffusion and the approach to true equilibrium 
would take place comparatively rapidly as the temperature rose. 
There is, therefore, no difficulty in finding a satisfactory general 
interpretation of Fig. 2, as a consequence of Fig. 1. 
We may now proceed to examine the data more minutely. 
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Quantilative Comparison of the “ Chilled” and “ Slowly Cooled ” 
Amalgams.—1t is reasonable to suppose that two amalgams have tho 
same surface composition when they give tho same steady E.M.F. at 
the same temperature, even although their average compositions 
may be different. Hence, if we assume as a first approximation that 
the values of z and y at any temperature 9 (when Fig. 1 is taken to 
represent cadmium amalgams) can be deduced from the thermo- 
electromotive properties of the series of chilled amalgams given by 
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Е. E. Smith, we can determine the state of the surface of any slowly 
cooled amalgam when the E.M.F. which it gives is known. For this 
purpose, some of the data for the slowly-cooled amalgams were 
plotted along with the data for the chilled amalgams. — — 

'The author of the present. Paper summarises in a table the infe- 
rences which can be drawn when the data are interpreted in the way 
above described. 

Probable Structure of Frozen Amalgams.—It is a well-established 
characteristic of crystallisation in general that it proceeds around 
nuclei distributed more or less uniformly throughout the cooling 
material. The uniformity of distribution of the nuclear growths will 
be affected in the present case by the fact that the solid grains are of 
less density than the fluid out of which they separate. Т he first 
grains to form must tend to rise. On account of their smalIness 
they will not rise rapidly. As crystallisation proceeds a solid 
net-work will develop within the material. The later crystal- 
lisation will take place from fluid entangled within the meshes of 
this network. Consequently the material need not in general sepa- 
rate into upper. all-solid, and lower, all-fluid, parts. 

In an amalgam which is still partially fluid. but would be all-solid 
in true equilibrium, at the temperature of observation, the mean 
concentration of а layer near the surface will no doubt be greater 
than that of a layer near the bottom. But the difference need not 
be very marked. and there may be an appreciable quantity of fluid 
in the spaces between individual grains near the surface, which will 
take а long time to disappear. If the density effects are appreciable, 
а greater proportion of the earliest formed erystals will be present in 
the upper layers. The centres of the grains nearest the surface may 
then be richer in Cd than the centres of those lower down; but even 
when the amalgam has stood long enough for the upper portion to 
become solid throughout. there will be graduations in the percentage 
of Cd, from point to point in that portion of which the existence will 
become obvious (as described below) when the temperature is raised. 


Effect of the Presence of the Electrolyte at the Surface of the Amalgam. 
-—The surface layer of a partially crystallised amalgam will consist of 
a number of grains between which are spaces tiled with liquid 
amalgam. Коше of the solid grains will in general project slightly 
above the mean surface level. The layer of fluid amalgam covering 
these will be. at most, very thin. Under the ordinary process of 
diffusion from the grains the liquid surrounding them will gradually 
diminish in amount, morc or less uniformly in all directions. But it 
is important to notice that the process of equalisation of distribution 
of Cd will he accelerated, in the surface, when (as in the case of the 
Weston cell) the amalgam is covered by a solution of cadmium 
sulphate. 

The very thin layers of x per cent. fluid in immediate contact with 
the surface grains will soon receive enough Cd by diffusion to con- 
vert them into solid containing more than y per cent. Cd (Fig. 1). In 
consequence they will no longer be in electromotive equilibrium with 
the neighbouring, relatively thick, layers of surface fluid which still 
contain only x per cent. Cd. Electrolytic action will ensue. Cad- 
mium will enter solution round the surface grains and will be depo- 
sited upon the adjacent fluid. The electrolyte will thus act as a dis- 
tributor, over the whole surface, of the cadmium diffusing from the 
surface grains. "The surface will thus tend to acquire a thin and 
probably solid skin which, cn account of its lesser density, will have 
no tendency to sink below tke underlying fluid. In the presence of 
CdSO, solution. the whole of the surface film may therefore become 
solid and of uniform cempositicn, although on account of the ex- 
treme slowness of ordinary intermolecular diffusion, there may still 
be an apprecieble quantity of fluid alloy underneath. 


* Minor Irregularities © of Weston Cells.—Regerding the surface 
behaviour of partially fluid amalgams in the above way, it is possible 
to account for peculiarities. at first sight perplexing, of the horizontal 
branches of the curves for the chilled and the slowly cocled amalgams. 
These horizental branches are exhibited in Fig. 3 which represents 
the behaviour of the amalgams, at various temperatures, over the 
range represented by the branch BC of Fig. 2. The data for the 
chilled amalgams are marked by dots and for the slowly ecoled 
amalgams by crosses. 

In the slowly ccoled amalgams, as in the chilled, the rise of E.M.F. 
near В is at most very gradual. But, towards C, the former amal- 
gains behave differently. Tke rise is much greater then in the chilled 
amalgams, and the E. M.F. cf a slowly cooled amalgam is now con- 
siderably greater than that of the corresponding chilled amalgam. 

This effect may Ге explained as follows :—We assume for reasons 
given above that the кона grains in partially fluid chilled amalgams 
are of more uniform composition than those in similar slowly cooled 
amalgams. А chilled amalgam which is nearly all solid at any tem- 
perature 0 will consist mainly of solid y per cent. Cd amalgam, 
together with а &mall amount of fluid containing x per cent. Cd. А 
slowly cooled amalgam, of the same average composition, will contain a 


smaller proportion of solid grains ; but these will be richer in Cd. 
Their surfaces will contain y per cent. Са; but their interiors will 
contain more. И a sufficient number of these grains be present. in 
the surface originally, or rise thereto after detachment by heat, they 
may produce a thin surface skin containing more than y per cent., as 
described above. The slowly cooled amalgam will then give a 
greater Е.М.Е. than the corresponding chilled amalgam. 

The excess over y per cent. Cd in the surface will only be appre- 
ciable when the surface skin is relatively thick—ze., when the surface 
grains are relatively numerous. For much of the under surface of 
the skin will be in contact with liquid х per cent. alloy, and cannot 
therefore contain more than y per cent. Cd. Thus it is only in the 
stronger slowly cooled amalgams that the E.M.F. сап he much 
greater than that of the two-phase alloy ~in agreement with Fig. 3. 

In keeping with this view of the behaviour of the stronger slowly 
cooled amalgams, the percentage of Cd in the surface skin of any of 
them may increase within certain limits as the temperature rises. 
'Thus, when the temperature of one of these amalgams is raised from 
6 to #1. the solid grains must partially liquefy. Ву this means the 
percentage of Cd т the fluid alloy is raised from г to a’, and the per- 
centage of Cd in the new surfaces of the solid grains is у“, greater than 
у. Electrolytic effects may ensue as before and cause the surface 
skin percentage to rise above y?. Аз the temperature is raised the 
surface grains may become relatively more numerous at first, since 
additional grains may float up to the surface; but in the end the 
surface skin will grow thinner and the E. M.F. will approach nearer 
to that of the two-phase amalgam corresponding with the tempera- 
ture of observation. 

Skin Effects in. All-solid Amalgams.-- Yt will he obvious that clec- 
trolytic skin effects of the kind described above may occur in amal- 
gams which are already all-solid. but in which ordinary diffusion 
effects are still proceeding with appreciable velocity. In such cases 
the surface film may acquite a larger share of the effects of diffusion 
than areas just below the surface, with the result that these may be 
less rich in Cd than the surface layer itself. The present author's 
comparison of the data of Tables H. and VHI. of F. E. Smith shows 
evidence of this condition of affairs Similar conditions might 
explain otherwise puzzling time effects exhibited by the chilled 
amalgams of Table УТ. 

Another possible cause * of a slow decrease of E.M.F., which should 
bc mentioned, depends upon the deduction that the equilibrium con- 
centration of Hg salt in solution round an amalgam must be less than 
that round pure mercury. In cells of the Weston (уре. Hg salt must 
thus be diffusing continuously from cathode to anode, and the amount 
of Hg in the latter must he slowly increasing by precipitation. For- 
tunately, the diffusion will generally be so slow that its effect upon 
the K.M.F. of a two-phase amalgam will remain unnoticeable for a 
very long time. But if the erode surface consists of a thin single- 
phase skin the percentage of Hg within it may increase perceptibly 
in a comparatively short period. | 

The Horizontality of BC in Fig. 2.- The skin effects deseribed above 
arise primarily from thc lightness of the solid grains and from their 
want of uniformity of composition. As soon as such effects become 
appreciable, departure from horizontalitv must ensuc. А measure 
of the importance of these effects is given by the difference between the 
E.M.F.s of the richer amalgams, chilled and slowly cooled, of Fig. 3. 

But another question remains. If the amalgams (chilled or other- 
wise) were of quite uniform composition between B and C, differing 
only in the relative amounts of x per cent. and of y per cent. amal- 
gams present, would EC be absolutely horizontal—-t.e., would the 
E.M. F.s of all the amalgams within this region be found to be iden- 
tical, however refined the means of comparison might be ? 

The data of Fig. 3 scem to establish the fact that there is always 
a slight rise from B towards C. In the region near B the amount 
of solid amalgam is so smell that there is little room for appreciable 
variztion in the percentage of Cd between the centres and surfaces 
of individual grains. Hence, as the electromotive data show, chilled 
and slowly cooled amalgams containing the same percentage of Cd 
must here be of practically identical composition. But even in this 
region the E. M.F. curve slopes upwards. It is thus impossible to say 
beforehand that the E.M.F. does not rise as the percentage of Cd in 
the amalgam increases, even when the crystals are as uniform as they 
can possil] y Бе. 

The author next considers the possibility of equilibrium between 
two amalgams and the same electrolyte, and shows that by ignoring 
differences in the surfaces separating the electrolyte and the fluid and 
solid amalgams respectively, such an electrolyte can be found. But 
the diflerence between the energies of the surfaces separating the 
respective amalgams and the electrolyte is perceptible. "The liquid 
amalgam appears always to spread over the surface of the solid 


Е * Possible effects at the cathode аге outside the range of thc present 
aper. | 
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amalgam in the presence of the electrolyte. We may therefore 
assume that the surface energy between solid amalgam and electro- 
Ivte is greater than that between liquid amalgam and electrolyte. 
Moreover, the relation between surface energy end P.D. is often very 
complex. Such considerations, however, are enough to show thet 

there is no theoretical necessity for horizontality of ВС. It is much 
more likely that the equilibrium at the anode ts between a variable 
phase and the electrolyte, and that the E. M.F. electrolyte electrode 
is distinctly. greater when the »m: Мисти is one which is just on the 
point of partial liquefaction at 9 than when it is one in which the last 
traces of solid have just disappeared. There is therefore every prob- 
abilitv* that the E.M.F. of a cell of the Weston type must always be 
to some extent dependent upon the percentage of Cd in the amalgam. 

An outline of the way м which the phase rule can be used to ex- 
hibit the nature of the incomplete equilibrium of the Weston cell is 
next given by the author. 

Temperature Co-cffictenta of Cad mium-merceuri Cell .—' [he cfi- 
cienev of the Weston cell es a standerd does not depend only on the 
fact that the chemical composition of the sm»lgam can vary within 
considerable limits without producing more than a few millionths of a 
volt. difference in the E.M. F.. but also upon the extreme smallness 
of the effect of temperature change neer 0 С. И is instructive to 
consider how the existence of the two-phase amalgams happens 
to Le the cause of the second phenomenon. 

The data of Table ХІ. (given by Е. Е. Smith) show that the small- 
ness of the temperature coefficient is not due to absence of heat 
exchanges with the surroundings during isothermal working of a two- 
phase cell, but to the fact that these neerly balance each other. 
Somewhere near 5 C. there is an exact belance end the temperature 
cuefficient vanishes. Above 5 C., the temperature coefficient has a 
small negative value. This means that slightly more heat esce pes 
from the cell (during action) than it absorbs from the outside. The 
presence of the two-phese ато reduces the net loss of heat. For, 
during the working of the cell, the average percentage of Cd in the 
anode must diminish and the equilibrium compositions of the co- 


existing phases can only be meintained by reduction in the amount 


of the richer (solid) phase. "his will occasion absorption of heat and 
so reduce the net amount evolved. Below 5 C.. the absorption just. 
mentioned slightly overbalances the remeining effects and the tem- 
perature coefficient is positive. 


CORRESPONDENCE. 


CNN 
HYSTERESIS LOOPS AND HARMONIC ANALYSIS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sik: fu vour cautious leading erticle on “ Hysteresis Loops 
and Harmonie Analysis,” praise for Dr. Silvanus Thompson's 
Paper on this subject seems to be tempered with something 
approaching to mild disparagement. The work will, as vou 
suggest, strike different people in different ways, and vou are 
doubtless right in Supposing that a © practical man” or two 
exist who mav regard it as " far-fetched and uninstructive.” 
But since the Paper, of wbich vou print an abstract, was com- 
municated to the Phvsical Society, and not to an engineering 
Institution, its scientifie value rather then its technical im- 

portance should be considered. 

You express а fear that, with the simplification of methods 
of harmonic analysis, every analvsable function will be resolved 
into its sine and cosine components, whether there is any real 
justification for it or not, and that it is bv no means always 
obvious what a given harmonic component of a hysteresis loop 
actually means, or to what it owes its existence; and vou 
quote Dr. Bauer's question : ©“ Does the resolution into Fourier 
terms of a phenomenon of the kind given really prove their 
existence in Nature?” 

It is possible by the graphic method of harmonic analysis of 
Clifford, described by Perry, tand by the approximate method of 
Silvanus Thompson’s analytic schedule, to resolve the outline 
of the profile of a man’s face into a series of sine and cosine 

components. Such an analvsis would be what the early-Vic- 
torians called a mathematical recreation. Your practical man 
would be hardly Justified 1 in so spending his time. 

To “really prove" the existence, or even to consider the 
existence, of a phenomenon orof a mathematical term isa matter 

* Mr. К. Е. Smith has kindly supplied me with further details of «ome 
of the measurements recorded in his Table VILL which contirm this view. 


t Tas Evecraicia™, Vol. XXXV., p. 285. 


of abstract philosophy which is probably outside the wide scope 
of vour columns ; but perhaps it is not going too far to suggest 
that the principle of pragmatism may be applied to the present 
case. Pragmatism seeks to determine the nature of the truth 
of a proposition Бу using the consequences to test its claim. 
The consequences must be to some one or for some purpose, not 
materially, but intellectually. The harmonic analvsis of one of 
Gould’s caricature's of Chamberlain’s profile* or the polar equa- 
tion toa nasturtium leaf are destitute of anv consequences. They 
exhibit no relation or results, they add nothing to knowledge. 
Neither a solitary observation nor an accumulation of observa- 
tions contributes to science unless there be a relation. Wave 
forms and ripples undoubtedly exist in liquids, whatever we 
may mean bv “exist.” But whether or no the mathematical 
expressions of hydrodynamics which distinguish between the 
propagation of waves and of ripples have " an existence т 
Nature" has no bearing on ther value in explaining the 
difference between a wave and a ripple. They do not explain 
why they exist, but how they behave. 

Silvanus Thompson's analvsis, subjected to this test, becomes 
fully justified. Your abstract contains some of his results 
printed in italics; the full Paper contains others. Ewing gave 
to the world, mainly through vour columns, his hysteresis 
curve, and for all his memorable work with groups of magnets, 
and despite Dr. Buchanan's analysis, it remained an empirical 
experimental curve until Silvanus Thompson operated upon 
it and showed its relation to the abstract Lissajous’ curves. 
These have been familiar to every student of physics, but they 
have hardly had any application bevond a beautiful lecture- 
room demonstration. Their production by drawing lines on a 
glass cvlinder was another elegant demonstration of Clifford's 
principle. Thompson's discovery that any hysteresis loop can 
be analysed into a harmonic series of Lissajous’ figures is a new 
contribution to science, and it is sclentifie because it exhibits 
a relation. If he had stopped at showing that the hysteresis 
loop consists of simple recognised. mathematical curves, the 
work might have been dubbed elegant ; but he has gone on to 
show the relation between the work done in the cycle and the 
fundamental sine term, and has shown which constituents are 
' wattful " and which are wattless. It тау he that other 
writers have explained why odd barmonies are of practical 
importance and whv no attention has been given to the har- 
monic constituents of the even orders; but Thompson's 
demonstration is quite new to ше. ` .. 

Nome of vour readers, who, like myself, can appreciate the 
geometrical rather than the analvtical part of the Paper, may 
like to amuse themselves as I have done—and I put it no higher 
than that—bv tracing the current curve of Fig. 1, p. 1059, on a 
waste photographic film, and letting it curl round as a cylinder 
until the ends meet. A long strip of film with three or four 
waves of a sine curve drawn on 1t, rolled to meet once, twice, 
three times and so on, will bring home the Clifford-Perrv 
method of harmonic enalvsis, and reveal some interesting 
points about Lissajous’ figures.—1I am, &с.. 

Westminster, Oct. &. А. P. TROTTER. 

[Certainly * mild disparagement ” was not the intention of 
our leading article, and although Mr. Trotter (with whom we 
largelv agree) seems to have gathered that № was so. we 
doubt if our readers generally will have formed that opinion. 
At least we hope not. — E». Ё, | 


THE *STEVENS" PETROL ELECTRIC CHASSIS. 


Of the many devices that have been evolved to do away with the 
lack of flexibility of a petrol engine drive as applied to motor trac- 
tion the petrol electric system is one of the most satisfactory. 
Considerable success has already attended the application of the 
system to a “ Hallford-Stevens " omnibus. Опе of these vehicles 
has been in regular public service by Mesars. Thomas Tilling (Litd.), 
the well-known omnibus proprietors, for over two усаг». This 
vehicle had covered up to Sept. 1 more than 85.000 miles їй London, 
and is stated to be in practically as good” a condition as when it 
first took the road, whilst the saving in cost of running due to the 
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extreme flexibility of the drive is claimed to Бе very great. In this | 


vehicle, the final drive is by means of two electric motors, driving by 
means of cardan shafts, worms, and the patent “ S.B. & S." back 
axle, the road wheels being dogged into the housings of the worm 
wheels. This system of drive, which was jointly patented by Mr. 
P. H. Frost-Smith, chief engineer to Messrs. Thomas Tilling (Ltd.), 
Mr. F. Brown, of Huddersfield, ànd Mr. W. A. Stevens, possesses 
many advantages which would appeal to the operating engineer, 
including the use of а dead axle and the elimination of the differen- 
tial. In addition to Messrs. Thomas Tilling, these vehicles are also 
in use by the War Department, and at Brighton, Hove, Preston, 
and Loughborough. 

We recently had an opportunity of inspecting a new type of 
chassis (Fig. 1) which has been introduced by Mr. Stevens. In 
this form of chassis only one continuous-current dynamo and 
one electric motor are uscd, lighter construction being thereby 
obtained. The engine has four cylinders, 100 mm. bore by 150 mm. 
stroke, and the dynamo, which is driven through » flexible coupling, 
is of the shunt-wound interpolar type. It has been designed to run 
sparklessly at any load or speed, and it supplies electrical energy to 
the series-wound electric motor which is coupled to the road wheels 
Бу means of a cardan shaft, differential апа worm gear on a 
" Dennis " axle. At full-load the output of the dynuno is 22 kw. 

The motor is of the four-pole, enclosed type, closely resembling 
the ordinary tramway motor in the main points of its design, and it 
is of ample size to deal with the whole out put. of which the generat- 
ing set is capable. Control of the vehicle is effected partly cleetri- 
cally and partly by means of the engine throttle. The main items 
of the control equipment are the main controller, worked by a side 

‘lever, corresponding to the change-speed lever on a gear-driven 
vehicle, giving two forward speeds and one reverse, and the field 
regulating rheostat of the generator, which is worked by a small 
lever moving over a quadrant on the steering column. The con- 


Fig. 1.—'БТЕУЕХЗ ” PETROL ELECTRIC OMNIBUS 
CHASSIS. 


troller box ako contains a main switch actuated by a foot pedal. 

‘Lhe engine control is effected by an accelerator pedal by which the 
throttle valve can be opened by foot control, and which on being 
released throttles the engine down to such a speed that the dynamo 
dces not supply any appreciable current even when its field is fully 
excited. It is worth noting that no series resistances are used. 

It might perhaps te thought that two speeds would not he suffi- 
cient, end with mechanical gearing this would certainly be so, but 
the extreme flexibility of the electrical transmission, owing to the 
voltage control of the dynamo, and the perfect smoothness with 
which it takes up its work, entirely obviatesthe necessitv of a num- 
her of steps to the controller. In practice it is found that, except 
on very steep hills, the controller can he left permanently on the 
top speed, upon which all starting and mancuvring in traffic can 
Ее done. The main controller itself is contained in an aluminium 
cate carried on the side frame together with the shunt resistance, 
and consists of an inner and ап outer ring of metallie contacts on а 
slate base, arranged as shown in Fig. 2. 

Over these contacts moves а four-arm switch-piece carrying 
brushes for suitably connecting the inner and outer ring of con- 
tacts. Current is never broken on the controller itself, but a separate 
main switch, referred to above, is provided. This is fitted with 
carbon contacts and a magnetic blow-out. The switch is worked 
by a pedal and is interlocked with the controller lever so that the 
lever can only be moved when the main circuit is broken. The 
field regulating resistance for the generator is contained with its 
switch in a watertight case (aee Fig. 2) mounted on the side frame 
near the controller. 

The speed of the vehicle is controlled almost entirely оп the 
accelerator pedal and the field switch, and under ordinary condi- 
tions the main circuit is never broken, even at stopping. Before 


starting unless the gradient is very steep, the controller is put into 


second speed with the engine running slowly and the репе мог 
field weakened, and аз no appreciable current is generated at this 
engine speed the vehicle remains stationary. In order to start, the 
‘brakes are released and the engine is accelerated by opening the 


. throttle with the pedal, во that with the increased speed the dynamo 
excites. The field switch is then gradually operated to raise the 
voltage as the vehicle gains speed. The running speed is thus con- 


trolled by the throttle pedal. То stop the vehicle, the throttle 
pedal is released, and the brake applied, without, however, breaking 
the main circuit. It should be observed that the accelerator and 
main switch pedals are both worked by the driver's right foot and 
cannot both be depressed at the same time. It is thus impossible 
for the main circuit to he broken when the engine is running fast. 

It will be noticed that. although the principal control is by means 
of the throttle pedal, attention has also to be paid by the driver to 
the handling of the field switch. 1f, for example, the field is too 
strong during ecceleration, when the motor is taking a heavy cur- 
rent, the voltage for a particular engine speed will be too high and 
the engine will be overloaded ; in like manner, when climbing a 
steep hill at reduced speed, a reduction of the field current із neces- 
вагу in order to allow the engine to deal with the load. А very 
small amount of practice should enable the driver to know the Lest 
position of the field switch for different circumstances. 

We were able to test the running capabilities of the new chassis 
under traffic conditions, end the quictness and smoothness of start- 
img and running were very noticeable. 

lt is interesting to observe that the transmission is purely elec- 
trical, no direct coupling between the dynwmo and motor shafts 
being made on top speed, which latter is obtained by inserting a 
resistance in parallel with the motor fields. This shunt may be 
varied to suit local conditions. The less the resistance in the 
shunt the greater will be the ratio of electric motor speed to engine 
speed. 


Fio. 2.——ErLEcTRICAL CONTROL OF “STEVENS” PETROL 
ELECTRIC CHASSIS. 


The vehicle which we were able to inspect. and the chassis of 
which is shown in Fig. 1. has been designed for public service in 
Central India, and is being shipped from the London Docks at the 
end of the present week with anothor chassis of the same size. 
Each will carry a charabanc body to accommodate 40 persons. The 
weight of the present chassis is 2 tons 17 ewt., which is too heavy 
for London omnibus service, according to the new Police Regulations, 
but Mr. Stevens is confident that no difficulty will be found in build- 
ing à chassis which will come well within the weight required by the 
Regulations of the Metropolitan Police, since he estimates that an 
engine and electrical equipment of helf the power of that in the 
present vehicle would be ample for London conditions. ln this 
connection we may mention that the eleetrie motor of such an 
omnibus could, Mr. Stevens informs us, be obtained not w eighing 
more than 3} ewt., whilst the dynamo would weigh 4} cwt. and the 
remainder of the electrical equipment lewt.. шл the ipe 
weight of the electrica] transmission end control gear 9ewt., 
compared with 13 cwt. in the case of the vehicle described above. 

The silent running of the new Stevens "bus should also bring it 
into favour both with the public and the Police Authorities. For 
traffic conditions the "bus is arranged to have a maximum speed of 
16 miles per hour, but it can he easily adapted to run at speeds up 
to 40 miles per hour. 

For the last two years these petrol electric vehicles have been 
jointly manufactured by Messrs. J. & E. Hall, of Dartford, and 
Messrs. W. A. Stevens, of Maidstone, the vehicles being known as 
the “ Hallford-Stevens,” but owing to the great increase in the 
business of Messrs. J. &. E. Hall in the gear-driven “ Hallford ” 
chassis, it has been mutually arranged that the whole of the petrol 
electric work shall be carried out by Messrs. Stevens, who now con- 
struct the chassis at their Maidstone works. The vehicles will be 
known in future as the “ Stevens " petrol electric chassis, 
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ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 


The first annual meeting of the Association of Mining Electrical 
Engineers was held оп Friday and Saturday last at Newcastle. 
upon- Tyne, the proceedings including not only the annual general 
meeting and dinner. but also visits to the various works upon Tyne- 
мае. The business of these meetings commenced on Friday after- 
noon at 3 o'clock by a Council meeting at which the majority of the 
representatives upon the Council of the Association were present. 
Various matters relating fo the organisation and development of 
the Association were discussed, Simultaneously with this meeting 
an interesting aemonstration was piven at Armstrong College by 
Мг. GJ. Ralph on a new apparatus introduced by Messrs. J. Н. 
Holmes & Со. for the purpose of detecting electrically the presence 
of fire damp in mines. 

The annual general meeting was then held at Armstrong College 
and was well attended both by representatives from a distance and 
local members. The chair was taken by Мг. W. Maurice, the 
president of the Association, and after the minutes of the invugural 
meeting of Dee. 17th and the annual report of the Council for the 
vear ending dune 36th had been received, together with the auditore 
accounts of the Association, one or two matters regarding the orga- 
nisation af the Association were discussed, In order to appreciate 
these. brief reference should be made to the report of the Council, 
the chief features of which were as follows :—Since December. 1909. 
regular monthly branch meetings have been held at seven centres, 
and the result of the Papers and discussions upon the causes and 
means of prevention of electrical accidents in mines have been sum- 
mirised and presented in report form to the Electrical Rules Revi- 
sion Committee, The second matter of interest was the appoint- 
ment of Мг. EZ. Kilburn Кез as editor of the “ Transactions ` of 
the Association and an expression of. thanks to Mr. J. Н. €. Brook- 
ing for las honorary services in this connection in the past. 

An explanation wax given as to the necessity of alteration of the 
title which has pow been changed from "^ Institution " to * Associa- 
tion. ^. The incorporation. of the Association is preeticallv com- 
plete, the only matter outstanding being eertain formalities required 
by the Registrar of Joint. Stock. Companies, The Association, 
commencing in December last with 424 members, had at the end of 
June a membership of 614, a new branch havirg recently been 
formed at Whitehaven. 

With regerd to the articles of association. Mr. Maurice explained 
that the memorandum and articles had been in the hands of the 
responsible authorities for several months. and it had been anti- 
cypated that the statutory meeting could have been held in con- 
nection with the annual general. meeting. Technical difficulties, 
however, had arisen, but it was hoped that the issue of the articles 
would be made at the end of the present year, With a view to the 
pending incorporation of the Association a firm of chartered account- 
ants were elected as auditors, this firm being Messrs. Harrison & 
Nedgewiek, of Derby. Ц was announced that a member of the 
Association had offered a prize of £5 for the best Paper written 
during the coming session by a practical mining electrician upon the 
subject of electricity in mining work. 

А generel business discussion then ensued on the invitation of 
the president, who said that he had beard of. although he had not 
seen. correspondence in various papers regarding certain matters 
relating to the Association, and he suggested that it would be 
better if members who were not satisfied would discuss such matters 
at the annual general meeting. in place of the circuitous procedure 
of ventilating their grievances in the daily or technical papers. 

Mr. Jestes Eck, while congratulating the Association upon the pro- 
gress Which had heen made, thought that further inforniation should be 
given to members of any спе branch as to what wes happening or about 
to happen in other branches throughout the countrv. 

Mr. Matricg said that it had hitherto becn impessille to circulate 
complete information as to the arrangements ef the branch meetings, as 
the Association had only been in efficiet working order for seme six 
months. He hoped, however, that the arrangements for the interaction 
of the branches would soon be complete, and и was proposed definitely to 
fix the dates of branch meetings and to circularise all members so that they 
would know when a mecting in any part of the country wasto take place. 

Mr. Guys WiLLIAMS drew attention to communications which he had 
ми: from various members with respect to the official organ of the 
RUN E 2 o not Ta himself with these opinions, but 
(Ый БАШ Ыс, ane for the purpose of ventilating the subject. 

| pressed that the information of the oflicial organ 
might be brought further up to date. 

и е that the nature cf the information contained 
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, uld be pointed out that it had to consider the 
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colliery managers, who were not interested solely in electrical engineer- 
ing, but were also geologists, mining and mechanical engineers. and 
commercial men. Some credit should, therefore, be given to a journal 
which at the present time discharged its duties as cticial organ to the 
Association at a considerable financial loss, 

Dr. W. M. Тновхтох thought à mining paper preferable to a purely 
electrical one, inasmuch as the object of distributing such a journal was 
educational, and members should endeavour to understand mining as a 
whole, so as to miss nothing which would have a bearing upon their 
own work, 

Mr. Н. W. CrLoTHiER, while not desiring in any sense to upset the 
present arrangements, thought that sufficient stress had not been laid 
upon the value of the purely electrical press to the Association, 

PRESIDENTIAL ADDRESS. 

Mr. Maurice then proceeded to read his presidential address, He 
considered that the subject of electrical accidents in mines and the 
means available for their prevention had not been exhausted. and 
hoped that during the coming session further interest. would be 
taken in this subject. Stress was laid on the fact that a large mem- 
bership was absolutely necessary if the Association was to be a force 
for the promotion of the objects for which it existed. The со-орега- 
tion of every section of the mining community in any way interested 
in electrical matters was essential. 

The president then dealt with the question of examinations and 
certiticates, He pointed out. that the bve-laws provided for the 
formation of an examination board and the Council were preparing 
for the early formation of this board. one of its first duties being to 
establish the minimum standard of attainments and qualifications 
for candidates, — For this purpose the branches should take up the 
question of what a mining electrician should. know. This was not 
easy to define, because actual requirements varied considerably. 
The examination should be of such a nature as to give a fair test 
of the fitness of the candidate to take charge of a colliery installa- 
tion of average output. [t was questionable whether he could 
safely possess less knowledge of his work than was required. to 
obtain à journeyman's certifieate in electrical wiring and fitting, as 
required by the City and Guilds of London Institute. 1n addition. 
before taking responsible charge. he should have some practical 
experience underground, and evidence of such experience should be 
produced. He should have some knowledge of mining law. includ- 
ing the general and special rules of the Coal Mines Regulation Acts, 
and especrilly the special rules relating to the use of electricity in 
mines, He should also know the risks meidental to mine gases, coal dust 
and ventilation, and should be competent in the problems ot electric 
motive power as applied to sinking, pumping. winding, haulage, 
coal eutting, «е. All this was nothing more than а wireman's 
training. plus knowledge of mining. according to the average county 
council standard. The examination itself. should include both 
theoretical and practical tests, 

A ditheulty in the way of issuing certifieates was that old-estab- 
lished mining electricians of a thoroughly reliable nature could not, 
in some instances, pass the theoretical part of the examination, 
and it was advisable to consider whether for a limited period. say 
12 months, an offer of a service certificate depending on a time 
limit and responsible charge of an average installation for. say, 
five years should be offered in lieu of examination. The certificate 
should, of course, specify whether it was awarded on an examina- 
tion or service basis. The branches should have this question of 
what a mining electrician ought to know prominently before them 
in the coming session, inasmuch as the question had to be answered 
before the examinations board could commence work. In order to 
guide the discussion, the president appended the complete course 
of instruction on electric wiremen’s work preparatory to the City and 
Guilds of London technological examination for the wireman's 
certificate, ——— 

DISCUSSION. 

Dr. THORNTON suggested the circularisation of a tvpical examination 
paper to the branches, and pointed cut that more knowledge ot heavy 
electrical machinery was required by the mining electrician than the 
journeyman wireman. 

Mr. Н. JENKINS, of the Yorkshire branch, intimated that his section 
were strongly opposed to the institution of examinations, and suggested 
that the whole question should be adjourned for discussion at the branches. 

Mr. J. H. €. Вкоокіхс disagreed, and suggested that a «mall committee 
be formed to draw up questions and commence examinations as quickly 
as possible. This course of action was also approved of by Mr. CLOTHIER. 

Mr. Macrice did not think immediate action could be taken, as the 
scheme contained too many points of discussion, and the examinations 
would not in any case be started until the Association was incorporated. 
It was doubtful whether, without some time for preparation, men could 
be found to sit for such an examination. 

Dr. THORNTON contested this, saying that he could pick 50 menin the 
Newcastle district who would be ready to sit at once for a reasonable 
examination. The certificates would be very valuable for the vounger 
men desiring promotion, while the older men would not bother about 
certificates, as their pusitions would be assured through long service, 
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Mr. G. G. PREECE, of the Lancashire branch, proposed that а sub- 
committec, consisting of Dr. Thornton, Mr. Maurice, Mr. Fisher and Mr. 
Williams should be appointed to draw up and send to the branch meet- 
ings for discussion a typical examination paper, in order to aid definition 
to the proposals of the president. This was agreed to by the mecting, 
which was then adjourned. | 


At 7 o'clock on the same evening the annual dinner of the Asso- 
ciation was held at the County Hotel, Newcastle-on-Tyne, about 60 
members being present under the chairmanship of Mr. Maurice. 


Dr. THORNTON, in proposing the toast of the ‘ Association of Mining 
Electrical. Engineers.” referred to the Association as а profit-making 
concern in the sense of education, inasmuch as what a man acquired in 
knowledge was protitable both to himself and to the community at large. 
The slightly strained feelings which had existed about a усаг ago between 
their own organisaticn and some of the older technical societies had been 
removed by the substitution of the word ‘‘ Association " for that of 
'" Institution " in the title. and he hoped that the new Association would 
gradually attain the standing of the older institutions. 

‘The PRESIDENT, in reply. read letters of regret from the Lord Mavor 
of Neweestle, Mr. Robert Nelson (H.M. Inspector of Mines), and others. 
He then pointed out that, chiefly for financial 
reasons, the collieries had found it necessary to instal 
electrical plant and adopt methods of mining of the 
most up-to-date type. promoting very high efficiency ; 
but, unfortunately, the supply of competent opcrators 
had not kept up to the demand. Practical engircers 
were not keeping pace with the designers. ‘There 
were at present too many men in electrical positions 
in collierics who were only partially equipped for 
their positions ; but he was glad that the best class 
of men were joining the Association. 

Mr. Вкоокіхо. in proposing the toast of “ Kindred 
Institutions," had something to say as to the attitude 
of the older societies towards the new Association 
during the period of its inception, and then pointed 
out that in the older societies engineering matters 
were chiefly discussed by designers, while in their 
own Association the user had the upper hand. 
Another point in which the Association excelled 
was the promptitude with whieh the discussions at 
all the branches were circulated among the members 
by means of their official organ. In the older 
&ocieties members had frequently to wait several 
months before they received an official report of the 
transactions. 

Mr. €. FARADAY Proctor, in replying to the 
toast, spoke as chairman of the local section of the 
Institution of Electrical Engineers, and cordially 
invited members of the Association to attend the 
meetings of the older body. He thought that the 
growth of the Association was а matter for much 
congratulation. ‘They were wise in placing practice 
before theory. This had heen the natural order of 
things from the beginning. The education of the 
practical man was а slow process, but a permanent 
one, and one which, especially in colliery engineering, 
affected the general interests of the country and the 
world at large. 

Мг. А. B. GgipLEY gave the toast of “ H.M. 
Inspectors of Mines.” coupling with it the names 
of Mr. M. Atkinson and Mr. Robert Nelson. Both 
of these gentlemen tock a keen interest in any- 
thing which pertained to safety in collierics, and 
thereby in the Association. Ў 

Мг. W. С. Moustain replied to the toast on 
behalf of Mn Atkinson and Мг. Nelson, both of 
whom were, unfortunately, absent. Не had had a 
great deal to do with the Inspectors of Mines, chiefly in connection with 
the last committee upon the proposed new rules, and hc had always found 
them thoroughly anxious to promote the best interests of соШегу en- 
ginecring as regards safety. А point which Mr. Maurice made was the 
foolishness of placing electrical machinery of large capital value in the 

hands of cheaply paid operators. "Ihe Association would tend to raise 
the status of the mining electrical engineer, who was at present usually 
а very minor official. 

Mr. В. Ноор НАсб1Е gave the toast of ‘ The Guests," Mr. J. S. 
Watson, of the Newcastle-upon-Tyne Electric Supply Co., briefly 
responding. 

Мг. J. Вовектз then gave а few interesting remarks cn the electrical 
position in Natal. He was especially interested in what he had learned 
of the coal mining industry in that area, inasmuch as Natal was a rapidly 
growing mining community, and Durban was the largest coaling station 
in South Africa. 

Mr. Н. Г. RisLEY then proposed the health of the chairman in а 
humorous spcech, and the toast was drunk with acclamaticn. 

Mr. MAURICE, in reply, referred appreciatively to the work of the officials 
of the Association, specially mentioning Mr. St. Clare Saunders, Mr. 
Glyn Williams, Mr. Clothier and Mr. Fisher. 

The speeches were interspersed with an excellent musical ргс- 
gramme, which was provided by ‘several members of the Asscciation 
att^nding the dinner. 


ELECTRIC v. GAS ARCS. 


It is not often that one has an opportunity of seeing electric 
arcs and ‘‘ gas arcs” under just the same circumstances. The 
action of the St. Pancras Borough Council, however, in estab- 
lishing their show room next door to that of the Gas, Light & 
Coke Со. has enabled the public to compare tbe rival illuminants 
with the greatest ease. 

We have been able to obtain an interesting illustration of 
these lamps and also figures for the maintenance of both types. 

It will be noted from the illustration the superior illumina- 
tion and light distribution of the four flame arcs as compared 
with the sir gas “arcs.” The flame lamps, of course, give a 
light of an orange colour, far less actinic than the ultra-violet 
light from the gas lamps; and the contrast, therefore, loses 
somewhat, 


A. : 
EXCELLO ARCS 
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GAS ARCS" 


GAs AND ELECTRIC ARCS COMPARED AT ST. PANCRAS. 


Taking the gas figures first. The Gas Light & Coke Co. 
recently quoted for a similar installation of six gas lamps, as 


follows :— 


For installing and maintaining for 12 months six high-pressure inverted 
vas lamps, 1,500 c.p. each, and supplying gas at high pressure, the sum of 
£39. 3s. net per annum. Hours of lighting to be from lighting-up time to 


9:30 p.m. on four days per week. and to 11:30 p.m. on one day per week ; 


public holidays (Good Friday, Easter Monday, Whit Monday, August 
Bank Holiday and Christmas Day) excepted. This gives us the total 


number of burning hours as 1,035 per annum. 
Gas Lamps, 1.500 c. p. 
Cost per lamp per annum (1,035 hours)...... ............ £6 10 6 
Cost per candle-power hour, in pence — — ............... 0-001 
Exccllo Flame Arc Lamra, Four сп 200 вс Из. 
Capital Ccst. 
Five 10-ampere lamps, with standard opaline globes, 
giving 2,500 m.h. c.p. each, at £8 cach, less 20 per 


Cen ossis pate ИРЕР ees e: Tn £25 12 0 
Onc line resistance, at. 12s., less 20 per cent............. 098 
Installing complete on brackets, ccnnecting up and 

setting to мог... анааан 10 0 0 


Total capital outlay...... КОКЕ ГК MU noes 36 1 8 


_— #- 


po O 
- 


Maintenance. 


ә per cent, interest on capital еее, £1 16 0 
10 per cent; Фергане. B 102 0 
Current, 2,070 units at dd. ccc essere e. 25 17 6 
Carbons, 260 at 60/4 per LOO palos, less 25 percent... 25 17 8 
Trims, бл at, хау. 2 houreach, at lx perhour........... 1 12 6 
Globe and economiser renewals at 5s. per lamp... 1 Ө Ө 


£30 15 м 
£9 |8 11 
0-000902 


Total annaua carga cases ана 

Cost per lamp per annum (1,035 һойгя).................. 

Cost pez eanidle-power-hour. in рейсе... 
Le, gas is dearer by 87 per cent. 


TENE 


This comparison me v not, at first sight, seem so striking, but 
there are two points which have not been considered :— 

1. The makers! stated cendle-power for the gas lamps (1,500) 
is presumably the maximum candle-power. 

э, The Excello lamps are fitted with opaline globes, whereas 
the cas lamps have globes of elear glass. 

The comparison is therefore really more in 
electric are than the above figures indicate. 
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WIRELESS IN RAILWAY SERVICE.* 


BY LEE DE FORREST. 


The possibility of telegraphing wirelessly to moving trains over 
considerable distances by means of the old-fashioned spark telegraph 
was, | believe. first demonstrated in 1905 over the Chicago & Alton 
Railroud out ef Chicago and St. Louis. Ш owas allowed. by the 
officals the privilege of experimenting on the fast daylight express 
between St. Louis and Chicago. Two horizontal antenna wires were 
firat run on insulators along the top of the train and connected to а 
feceiving instrument installed in the parlour compartment of that 
сезаз. Earth connection was made to the trucks, and the 15 kw. 
station at East. St. Louis, about 2 miles. from the track side. and 
the 10 kw. station at Chicago. 1 mile from the rails. were used as 
transmitters, No attempt was made at that time to transmit 
messages from the train; but unfavourably situated as both these 
stations were, being so fer from the tracks. messages were clearly 
received on the flying train when 30 to 35 miles from these stations. 

Subsequent experiments at New Haven, Conn.. and Toronto, 
Canada, demonstrate the correctness of my view, that the track 
rail system, including the moss of telegraph or telephone wires along 
the right of way served not only as a conducting zone or wave chute 
along which the electric waves preferred to travel, but also acted 
аз а net to catch waves coming transversely and obliquely towards 
the rivht of wav, and then distributing in both directions along tne 
track a surpristagiv large amount of electric energy. On account of 
thi. directive ection of the telegraph wires it is easy to pick up strong 
wireless telegraph signals by a wave detector connected to a short 
horizont*! wire stretched parallel and near to the telegraph wires. 
and at a surprisingly large distance from the wireless stati о. 

From this it is casy to understand how a track-side wireless station, 
using a horizontal antenna, а wire, say, 100 ft. long fastened to two 
or three telegraph poles, cin communicate with another track-side 
station similarly arranged. and distant 20 or even more miles from 
the first. Obviously one oe both of these stations ean be located on 
hoard a train, and in such case the horizontalj antenna. wire can, аз 
] have demonstrated, be run inside the cars, of heavily insulated wire, 
parallel to the bell сога, This is. of course, providing that the ears 
are of wood ard not of steel. In the latter case wires would need to 
be supported сп insulators a few inches above or at one side of the 
roof of the cars, 

By this armngement it would be a comparatively simple matter to 
telegraph regularly to and from express trains, over a distance of. 
вау, 40 miles (20 miles on each side of the track-side station); but 
the expense of carrying a telegraph operator on board, more than the 
cost of the equipment entailed. would greatly limit the application 
In practice. 

With the wireless telephone. however, the case becomes very ditfe- 
rent, so different. in fact, that it is my firm belief that ere many years 
the telephoning to moving trains, and especially to locomotives, will 

come à very common, or Well-nigh universal, adjunct to our elabo- 
rate railroad safety appliances. For such a purpose a long distance 
of communication will be quite unnecessary—in fact, undesirable. 
Consider a railroad system equipped with the block system. with 
signal stations or towers at mile intervals ; а small wireless telephone 
transmitter capable of half-mile communication, апа utilising the 
inductive or " wave-chute " action of the existing telegraph wires, 
would cost little to instal, little to operate and be so simple as to add 
Practically nothing to the training of the signal operator. А hori. 
umtal antenna wire would he extended to the first or second tele. 
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graph pole stretched 3 ft. below the lowest telegraph wire; the earth 
connections would. be direct to the track rails. On the locomotive 
or over the locomotive and the first солей will extend an insulated 
wire as easily coupled up when making up the train as is the air brake 
at present. In the cab a small box is fastened containing a tuning 
coil and а simple crystal wave detector; connected to this is à single 
head telephone receiver with bead band attached, or a telephone 
receiver with rubber air pad is fastened to a short arm at a point 
where the engineer can саху rest his ear against it. The body of the 
locomotive, of course, supplies the earth connection. This system 
would enable the siznalman to talk direct to the engineer for à period 
of one to four minutes, and add immensely to the probability thet 
he will perceive the proper signal. or enable him to receive orders or 
information which the semaphore cannot possibly communicate. 
The engineer could not, of course, reply. except Бу whistle. [t would 
appear that by this appliance it will be generally quite unnecessary 
for a train to stop merely to receive dispatchers orders, 

Arrangements have already been made with the New York Central 
for carrying out a series of experiments in telephoning thus to moving 
trains, from a {гае К-де station at Npuvten Duyvil, on the Hudson; 
and I expect. soon to be able to publish some very interesting results. 
A short-range wireless telephone transmitter for such service as f 
have just described is operated from а few cells of Edison- Lalande 
battery. and the entire transmitting outfit will occupy. less than 
3 eubie ft. of space. 

The author next considers the great advantages of киса wireless 
telephone instruments in freight. train. service, especially on roads 
without block signal stations at short intervals, and finally refers 
to the Radio-Telephone Сога new sparkless wireless. telegraph 
system. "iis ` radio-tone ` transmitter (as it is eed) is sparkless 
and noiseless, and employs a silent discharge from the antenna wires 
and emits trains of waves which are very little damped. Moreover, 
it enables 50 to 75 per cent. of the energy derived from the alter- 
nating-curreat dynamo to be radiated, instead of the 10 to 12 per 
cent. of the spark system. 


LEGAL INTELLIGENCE. 


Pa's'ey Tramways Arbitrat on, 


On Friday, Mr. Robert Hammond commenced the hearing of the 
application of the Paisley. Disteiet Tramways Co. for a revision of the 
charges made by Paisley Corporation for current. supplied for working 
the company’s tramways. 

Mr. Tannor, К.С. (for the con pany) stated that they were compelled 
by their Nets of Parliament to take current from the corporation, except 
for the extensions authorised by their 190% Net, for which extensions 
they had agreed to take current from the Clyde Valley. Electzieal Power 
Co, The prices to which the company agreed, and which were reason- 
able in 1901, were now very excessive. In 1905 the prices charged by 
the e para tion to power consumers ranged from м to Ца. per unit 
and they. were now from Pld. to $4., but the price to the Tramway Co. 
remained the sime, although they took about half the total output of 
the corporation. If the charge to the company bore the sime ratio t» 
ordinary power consumers it would be 0-64. instead of 1-43. as at 
present. Power consumers who took over 500,000 units and had a 25 
per cent. Joad-factor, were charged 3d., and that should be the utaiost 
the company should be charged, as their load-factor on ordinary dava 
averaged 25 per cent. and on Saturdays and holidava it was much 
greater, The load-factor at the works had been improved bz the 
tramway load. И was 115 per cent. т 1902, 15-28 in 1904 (when the 
tramways were opened) and 18:109 in 1906-7. In the case of ordinary 
consumers the corporation bore the eost of transmission and distribu- 
tion, but the company took their current at the works, haid their own 
feeders and bore any loss in transmission. He thought the corporation 
could afford to supply the company with current at the station at Ld. 
The company could start works of their own (if thev had powers to do 
зо) and generate at very much lower cost than the corporation’s present 
charge, although they would not have the corporation’s varied load. 
The corporation could take power from the Clyde Valley Со. and supply 
it to the Tramway Со, at less than their present charge. In several 
respects the corporation’s capital expenditure and works costs were 
excessive and the works were not assessed on a right basis. They were 
paving an exeesaive rate at the expense of the Tramway Co., who were 
their largest consumers, 

Мг. H. Е. Paisinarr, consulting engineer to the eompany, said the 
corporation were empowered to supply current for the tramways (out- 
side the borough) authorised in. 1905 as well as the tramwavs in the 
borough and the extension out of the borough to Johnstone previously 
authorised. The generating station was some distance from the tram- 
ways and the company had to lay feeders 23 miles in length at a cost of 
£20,000, for а service of 50 cars. Direct current at 550 volts was used. 
He confirmed. Mr. Talbot's statements that the prices originally fixed 
were considered fairly reasonable at the time, and as to the company's 
demand, load-factor, &c., and said it looked as though the reduetions in 
prices charged to other consumers had been made atthe ex pense Of the 
Tramways Со, The. tramway Лона Айч Benefieial, bocauss "the tram- 
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way maximum demand generally occurred. when the factories were 
shut down and the use of the current on the tramways was spread over 
20 hours of the day. ‘The cost to the corporation of mains, transformers, 
&c., would be £25 per kilowatt for, sav, three hypothetical consumers 
having an aguregate demand equal to that of the Tramway Со. (700 kw.). 
И a power consumer paid 0-74. that was equivalent to 0-524. at the 
*bus-bars. At Motherwell the prices for current taken from the Clyde 
Valley Со. меге 14. up to 40,060 units and jd. after, with 0:54. for all 
current in excess of 1.660.600 units. ‘That would make the Paisley 
Coos supply come out at about 0-654. If the company put downa station 
of their own he calculated that 3,350 kw. of turbo-generating plant 
(including stand-by) would suffice, that the station and plant would cost 
£19,400 and that the total works costs would not exceed 0-74. They 
might be considerably lower. At the corporation's works there were 
4,000 odd kilowatts of plant installed for а demand of 1.715 kw. and 
the capital expenditure for buildings and machinery was about. £69 per 
kilowatt of maximum demand. 

In regard to a suggestion by Mr. Вагғоск Browne, K.C. (who aj- 
peared tor the corporation), that the extra plant was required because, 
in the event of failure and continuance of failure to supply current. to 
the company, the latter would have the right to establish their own 
works and the corporation would have to pay them compensation. 

Mr. PansHALL said they had а maigin ot plant but not spares, They 
ought to have more than one generator for c.c. supply to the company. 
The price of the supply was а legal matter, but the company claimed 
that they should not be discriminated against. Не agreed that it would 
be right for the arbitrator to take into consideration the fact that the 
corporation had the a.c. plant before they put in the d.c. generator, 
The company's estimated average demand was 460 kw. and the esti- 
mated maximum demand 625 kw. He did not agree that the respective 
figures were actually 600 kw. and 80] kw. The load curves cid. not 
substantiate that. Those figures might be taken from the momentary 
swing of an ammeter, but that was an absurd way of finding the maxı- 
mum. There was no prohibition against a corporation supplying eur- 
rent to power consumers at or below cost price. Jf there were, a good 
many would not be able to continue business. 

Mr. BaALFoUR BRowNE said the Corporation of Carlisle supplied to the 
1 са! Tramway Со. 377,429 units per annum at 1-634. per umt, and the 
figures relating to supplies to companies at other places were : Greenock, 
660.000 units at l-4d. (subsequently corrected. to 151d.) ; Metro- 

litan Electric Tramways, 9,714,316 units at 1:38. ; Airdrie and Coat- 
pridge 293,000 units at 2d. Counsel promised to hand in to the arbi- 
trator a list of these and several other companies (the figures for which 

he did not read) and said the averagre was 1,220,493 units and the average 
price 1.544. (compared with 1,236,000 and 1-42d. at Paisley). 

Mr. PARSHALL (re-examined) said at Hamilton the company working 
the electric lighting order supplied. current to the Lanarkshire Tram- 
ways Со, at the same price as the Clyde Valley Co. charged the Tram- 
ways Со. He said the Paisley supply was not reliable because the cor- 
poration had no spares. The company’s feeders were ample, but even 
if they were not that would be for the corporation’s benefit, as they 
would take more current. If the corporation would lose 0.7584. per 
unit by supplying the company at the price suggested they must be 
losing more by supplying ordinary consumers at jd. 

Mr. D. А. Starr, general manager of the Clyde. Valley Electrical 
Power Co., said his company would be prepared to supply the Tramway 
Co.'8 whole supply (if they were at liberty to do so) at 0-84. for 300,000 
units; 0-75d. for the next 300,000, 0-74. tor the next, 0-65d. for the next, 
and 0-64. for the next and for all over 1,500,000 units 0-5d. His com- 
pany would supply the necessary converting apparatus for those prices. 
|n the contract entered into with the Tramway Co. for the Barrhead 
and Thorniebank extensions the Tramway Co. provided the converters. 
His company’s output was about 7,000 kw., the sales being 20 million 
units per annum, or probably more. ‘They had about 200 miles of 
mains and between their two stations, which were coupled up, they had 
a good diversity factor, The Lanarkshire Co. took from them last year 
418,000 units. | 

Mr. JACKSON (rating assessor for Scotland) was then called, and con- 
firmed the company's claim that one of the reasons for the alleged exces- 
sive charge made by Paisley Corporation for the supply of current for 
traction purposes was that their works were over-assessed by nearly 100 
per cent. 

Mr. F. E. GnirPER (manager of Edmundson's Electricity Corpn.) gave 
evidence as to the price at which his company supply current from their 
electricity works at Hamilton to the Lanarkshire ‘Tramways Co., and 
stated that he would be glad to undertake a supply such as the Paisley 
Co. required at 0-684. 

Mr. F. Covrrs (general manager of the Paisley District Tramways Co.) 
gave information as to the prices paid for current by the tramway com- 
panies at Sunderland, Tyneside and Greenock, all of which, he said, were 
much below that paid by the Paisley Co. 

The proceedings were adjourned until Oct, 25, when the case for the 
Corporation will be commenced, and in the meanwhile Mr. Hammond will 
visit Paisley, accompanied by an engineer from each side, 
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Griffiths & Bedell v. Edward Lloyd (Ltd.) and Others. 


Yesterday (Thursday) Mr. Justice Lawrance had before him this action 
Tor damages for alleged libel, but the matter was amicably settled before 
the jury were sworn. i 

Mr. BanxixaTON Warp, who appeared for defendants, raid plaintiffs 
hid alleged that defendants and the proprietors of the ‘ Star " had 


libelled them. The Court would not be troubled with the case, as the 
parties had come to terms, to which he need not refer. In 1907 the 
London County Council experimented with the “ G.B.” surface contact 
system of traction in the Mile End-road. The Council did not allow 
plaintiffs to instal the svstem, but had carried out the work themselves, 
plaintiffs being merely licensors, From first to last the system had 
proved a failure, and was eventually taken up. Plaintiffs took exception 
to articles appearing in defendants’ newspapers, but his clients had never 
intended to attack plaintitfs! system, which was working satisfactorily at 
Lincoln; but in the publie interest, and also in good faith, they had 
criticised the policy of the majority of the County Council in installing 
the system. [f his clients had overstepped the bounds of fair comment 
and criticism they apologised, 

For plaintifis, Mr. BroMLey Eames accepted defendants! disclaimer. 
Plaintiffs’ system had been working for а number of vears perfectly satis- 
factoriv. Defendants had agreed to pay a substantial sum by way of 
damages and to make an apology. 

The terms of the settlement were not disclesed. 
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|. Workmen's Compensation. 

Оп Wednesday his Honour Judge Amphlett, K.C., gave his decision 
in this application by the British The mson-Housten Со. for the review of 
an order under the Workmen's Compensation Act in favour of Gecrge 
McKenzie, а workman. 

His Honour stated that Me Kenzie had been employed by the company 
for some vears in electrical construction work. On Dec. 24, 1906, be 
received severe burns to his legs through the bursting of a nahptia can 
at the company’s works. On Jan, 8. 1907, applicants entered into an 
agreement to pav McKenzie £1 a week, to commence 14 days after the 
date of the accident, and to continue until it could either be increased or 
diminished under the provisions of the act. Payments were made under 
the agreement until May 2, 1908, when they were discontinued for some 
reason he (his honour) could not understand, for he was satisfied the 
workman was entitled to his weekly compensation, Some letters passed 
between the parties on the subject, and towards the middle of July 
McKenzie wrote accepting а position in applicants’ workshop at Bir- 
mingham. ‘That was on condition he was paid the whole of the com- 
pensation due to him up to the time of starting work. On July 24 re- 
spondent wrote asking for a list of average wages for the 12 months prior 
to his accident, as the amount he was to be paid for the new job was con- 
siderably less than he earned previous to the accident. On July 28 there 
Was an interview between respondent and the engineer in charge, and a 
document on which the applicants relied was signed. И was contended 
that document released them from obligation to pay further сстрепха- 
tion. The document was а receipt for £12, which respondent agreed to 
accept in full satisfaction of all claims in respect of all injuries or injurious 
results (direct or indirect) arising or to arise from the accident. The 
document, though clear, was not read over to him. It was handed to him 
for perusal, and he kept it some little time, presumably for reading it, and 
it was signed Бу him. Respondent said he failed to grasp its full mean- 
ing ; he thought he was merely giving a reccipt for the £12 which was, in 
his opinion, due for compensation up to that date. 1n view of the cor- 
respondence, he must hold that respondent did not notice the nature of 
the document to which he attached his signature. He believed £12 was 
due to respondent. when the document was signed, and it could hardly be 
conceived such an amount would be accepted in full settlement. His 
honour referred to the fact that McKenzie was discharged because of 
shortness of work on Dec. 17, 1909, and said there was по doubt the effect 
of the accident was to impair his capacity for the kind of work he was 
accustomed to, and prevent him earning his old rate of wages. At the 
same time, he did not think McKenzie had shown much diligence in 
seeking suitable work, and all he was doing at present was conducting à 
newspaper business. His honour thought the wages he was capable of 
earning now might be fairly estimated at 10s, а week less than prior to the 
accident. He directed the amount to be paid to respondent should be 
reduced to 10s. а week as from the time he ceased working for applicants 
in December, 1909; cach side to pay their own costs, 


In the Shoreditch (London) County Coart, on Tuesday, before Judge 
Bray, an application was made under the Workmen's Compensation Act, 
by Fredk. Statham Sharpe, electrician, to obtain a continuation of an 
award against Shoreditch Council, Applicant had two electrical acci- 
dents, the last causing injury to his hands. He alleged that he became 
nervous afterwards and unable to do his regular work in the electrical 
department of the Council. Finally, the Council decided not to employ 
him at all on the ground that he could work, but would not. 

Judge Bray adjourned the case for some time to allow of the man being 
sent to a convalescent home, and hinted that perhaps the Council might 
at the end of that time employ him again. 

On ‘Tuesday it was said the Council had been giving the man light work. 
An adjournment for a further three weeks was granted. 


Tramway Law. 


The Leeds stipendiary magistrate (Mr. С. М. Atkinson) has agreed to 
state а case for appeal оп a point affecting tramcar passengers. A 
passenger, after paying his fare, refused to accept a ticket. When an 
inspector asked him to pay again he refused, and it was held that a pas- 
senger is not bound to accept a ticket. Mr. Atkinson took time to 
consider the es and ultimately intlieted a nominal penalty. 

The appeal will come before a Divisional Court in due course, | 
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OMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aberdeen.—The Tramwavs committee recommend the Council to 
obtain powers to construct a tramway up Market-street to Union- 
street, at a cost of £3,500, 

Ashton-under-Lyne.— At the Council meeting on Wednesday a 
question was asked as to whether the Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board had subinitted terms for 
the supply of electricity in bulk. | | 

In reply, the chairman of the Electricity committee, Ald. М. L. Hall. 
said that no offer had been received, and he did not agree that the dott 
Board could generate current at a cheaper rate than the Council. With 
the additional plant. they proposed. to lav down they would. be able to 
supply current as cheaply as at Stalybridge. 

Ayr.— The Council have authorised the laving of a special cable for 
the electrie hghting of the Esplanade and Blackburn Drive (em- 
bracing the whole sea front from the pier to Seatield-road) at a cost 
ef £400, The annual eost of supplving current. Ко. will be £100. 


Balbrigzan (Ireland).— Messrs. Wilkin & Burden have intimated 
to the Council that they will apply for à provisional order. 

Belfast.— -The Corporation have decided to promote а bill for the 
construction of several additional lines of tramway, but the Cavehill- 
Toad route was rejected, 

Birmingham.— Y esterday (Thursday) the Lord. Mayor (Ald. 
Bowater) ascended the chimney stack recently erected at the Cor- 
peration's eleetrie power station in Summer-lane and laid the last 
brick of the chimney at a height of 230 ft. A ИИ was erected inside 
the chimney. 

The opposition of King’s Norton and Northticld Council to the pro- 
pesak of the City Connell for en extension of the city beundary, which 
would include the King’s Norton and Northfield district, has been with- 
drawn, "A 

Bognor.—' The Cour cil have engaged Mr. У. С, Lironi to prepare а 
preliminary report on the proposed electricity supply scheme to 
enahle the Council to decide whether a provisional order shall be 
applied for. 

Bovey Tracey.— The electrie supply and gas companies have each 
agree (о егес an experimental lamp to enable the Council to decide 
which system shall be adopted for public lighting. 

Brighton-Worthing Tramways.— A syrdicate has been formed to 
construct electric tramways Hrom Worthing through Portslade and 
Hove to Preston-strect, Brighton. 


Burton-on-Trent.--At the Council meeting on Wednesday the 
chairman of the Gas and Electricity committee (Ald Tresise) referred 
to the decreased consumption of current by tramears owing to the 
introduction of meters, and said it was estimated that the saving would 
represent between £10 and £20 per month for 20 cars, 

Оп the past half-vear’s working of the tramways the receipts showed 
an increase of £155 compared with the corresponding period of last year, 
but the inercase was entirely due to an addition of £169 during aviation 
week, 

Bury.—There are 578 consumers connected to the mains of the 
electricity department with the equivalent of 107.691 8 c.p. lamps. 
compared with 547 consumers and 104,112 8 c.p. lamps last vear. 

Bury St. Edmunds.— The L.G. Board have sanctioned a loan of 
£1.133 for additional electrical machinery, to be repaid in 17 years, 
and 330 for laying a bigger main, to be repaid in 20 years, 


Canterbury.— The salary of the borough. electrical engineer (Mr. 
C. А. Blascheek) has been increased. from £325 to €350. and that of 
the assistant engineer, Mr. F. Е. Lewis from £160 to £185 per annum, 


Carlisle.—Sanction has been received to a loan of £11,645 for ex- 
tensions of the electricity works and £5,000 for prospective expen- 
diture on mains. 

Chatham.— The Borough Surveyor has submitted estimates of costs 
of lighting the Town Hall with gas and electricit v, and he has been 
directed to obtain further information upon the matter. 

Clayton-le-Moors.— Accrington Corporation propose to supply 
electricity in this distnet, and negotiations are proceeding for a 
transfer of the Clayton Order to Accrington Corporation. 
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Darlington.—Sanction has been received to a loan of £1,400 for 
extensions of the electricity supply works. 

Derby.—The salary of the tramways manager, Мг, F. Harding, has 
been increased by £25 per annum. 

Dundee,— The city electrical engineer. Мг. H. Richardson, reported 
to the Electricity committee on Tuesday that the capital eost of the 
electricity works had been reduced from £86 per 1.000 units sold in 
1900 to £46 in 1910. 

Mr. Nairn announeed that the H.M. Electrieal Inspeetor of Fae- 
fories had visited the clectricity station, and had reported that he had 
no complaints to make or faults to find. 


Edinburgh.—ln the report of the City Treasurer for the current 
year it is stated that the amount received from the electric lighting 
department this year was £2.181. and the total received from the 
department since 1897 was £49,241. 

The Treasurer, however, savs it is open to question whether a system 
of indirect taxation which bears on a small number of consumers of elec- 
tric light is justitiable in itself and fair to the electric light undertaking 
and its consumers, 

Electricity Supply Charges in London.—The Brompton & Kensing- 
ton Co., as well as the Metropolitan Electric Supply Co.. have made 
an alteration in their charges, 

From the Ist inst. the Brompton & Kensington Co's flat rate for 
supply for lighting above street level in private houses will be 6d. instead 
of oid. but consumers are given the option of paving a standing charge, 
plus various charges per unit, according to the current consumed, and 
we are informed that about 100 contracts have already been made under 
this alternative arrangement. The company’s other flat rates, such as 
4d. for boarding houses, 31d. for shops, and 3d. and 2d. for private 
house supplies below street level, are unaltered. 

Exhibitions. —It is proposed to hold an international exhibition at 
Bilbao in. 1912 ог КИЗ. and to invite the United Kingdom and 
Portugal and the past and present Colonies of these countries 
(inc'udiag various states of South and Central America and the 
U.S.A.) to participate. Subsidies amounting to about £130,000 have 
been granted by Bilbao Municipality and the Provincial Deputation, 
and the Goverament is promoting a bill to grant £111.000 for the 
exhibition. 

Electrical Installations (Ltd.) are making a special display of 
electrical goods of interest to business men at the Business Exhibi- 
tion, which is now being held at Olympia, London. 


Honiton.— A representative of Messrs. J. & W. Purves is to meet 
the Council in order to explain the proposed electricity supply scheme. 

Horsham. Additional plant is to ke put down at the electricity 
works and £1,850 has beon voted for condensing plant. 

Ipswich.--The Council have decided to apply for sanction to 
borrow £6,007, 3s. 6d. for excess expenditure and £10,902, 165, (xd. 
for mains extensions, services, motor hiring, " free ` wiring. &c., for 
the next three years, 

Islington (London).—The report of the Lighting committee on the 
subject of the interference by the Gas Light & Coke Co. with one of 
the Council's electrie lamps (see р. 1.052 of our last issue) has been 
adopted by the Borough Council. 

Electric supply mains are to he extended in five streets at a cost 
of £620. 

Kettering.—The L.G. Poard have authorised the use of the unex: 
pended balance (£480) on street lighting for the purchase of coal 
conveying plant. 

Littleborough.—The Council have received sanction to a loan of 
£3.22] for electricity supply purposes, 

Liverpool to Leeds by Tramcar.— The “ Daily Chronicle" of the 
Ith inst. contains an interesting account of a journey from Liver- 
pool to Leeds (a distince of about 90 miles) Бу tramear. The 
journey. which was made in a leisurely fashion took about nine 
hours to complete and the fare was 4s, ТӨД. 

London County Council.—On Tuesdav the following loans were 
sanctioned for electricity purposes: Islington £4.251, and Wands- 
worth Guardians £750. 

Proposed Ne w T ramuways.—The adjourned report of the Highways 
committee. containing proposals for new tramwavs for which Parlia 
mentary sanction will have to be asked was submitted. The proposals 
are for 22} miles of single line, the estimated cost of constructiomof which 
is £462,470. In a report by the Finance Committee it was pointed out 
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that the cost of cars, street improvements, &c., would bring total expendi- 
ture on the ncs schemes, if sanctioned, up to £889,100. Consideration 
adjourned for a fortnight. 

Тгатсаг Bodies.—(n 1907 the Council approved anestimate of £20,400 
for the manufacture by the staff of the tramway department of 50 
additional tramcar bodies, and subsequently approved à supplementary 
estimate of £900. The Highways committee. now reported. that. the 
total eost of the cars had amounted to £21,658. бн, 6d., ог an excess of 
£358. 6s. Gd., due they state to the adoption of certain improvements in 
detail. 

Electric Watering Cars.—Owing to the appearance of corrugation along 
new routes opened since the Council obtained four electric watering cars 
т 1905, additional cars are required, and expenditure over capital 
account’ of £2,850 was agreed to for four clectrically-driven watering 
ears fitted with grinding gear for removing rail corrugation, electrical 
equipments, magnetic brakes, &e.— Carried. 

London Electric Supply Act.—-The Highways committee submitted a 
report containing observations for the ‘consideration of the Board. of 
Trade in connection with the proposed agreement. between Bethnal 
Green and Shoreditch Councils, enabling Shoreditch to give a supply т 
bulk to Bethnal Green. It was decided to forward the Councils observa- 
tions to the Board of Trade, and the Borough Councils of Bethnal Green 
and Shoreditch. 


Malvern.— Certain local tradesmen are organising an exhibition of 
electrical appliances and fittings, and the Council have agreed to 
supply them with electrie energy for exhibition purposes at 2d. per 
unit. 


Municipal Contracting. —At the meeting of Sheffield Corporation 
on Wednesday Coun. Steel moved as an amendment to a recommenda- 
tion to accept the tender of the electric supply department (at £66) 
for electric lighting work for the health department, that the contract 
be placed with T. А. Ashton (Ltd.). whose tender amounted to 
£63. 10s, 


Coun. STEEL said he raised the matter as a question of principle and 
on the ground that the lowest tender should be accepted. It was a 
sufficient hardship for private firms to have competition from the Cor- 
poration, to whom they were large ratepayers, but when the Corpora- 
tion was also unfairly protected it was very far from right. "Ihe com- 
mittee further recommended that the contract for the electric lighting 
of the Park Baths should be given to the electric light department, and 
he said nothing against that because in that case their tender was the 
lowest. 

Coun. CATTELL said the reason for the committee's recommendations 
was that the two tenders were asked for tegcther, and that of the electric 
light department for both of them was the lowest— £115. 17s. 6d., against 
Messrs. Ashton's £116. 12s. 6d. 

The amendment was defeated by 30 votes to 21. 


Municipal Wiring.—Stretford Urban District Council have agreed 
to give financial assistance to the bill which is to be promoted by the 
Municipal Electrical Association for powers to enable local authori- 
ties to undertake wiring work, &e. Handsworth and Clacton-on- 
Sea Councils will give moral support, and Crewe Corporation have 
decided to take no action. 


Municipalities and Workmen’s Compensation Insurance.— Brad- 
ford Corporation has adopted the Leeds system of workmen's com- 
pensation insurance. 

£5,000 is to be borrowed from the Corporation Fire Insurance fund in 
order to create a central fund for workmen's compensation. It is esti- 
mated that the Corporation will save £1,660 annually by doing its own 
workmen’s insurance business. The premiums, together with interest, 
are estimated to amount to nearly £2,000, and the expenditure to a little 
over £1,000. 


Newport (Mon.).—Correspondence has passed between the I.G. 
Board and the Council in regard to the recent application for sanction 
to a loan for extensions of plant, &c. 

The Council has decided to send to the Board a list of all tenders pro- 
visionally accepted for additional plant, and to inquire (1) if the con- 
tracts may now be entered into before actual sanction is received ; (2) to 
furnish a copy of the Board of Trades approval of the proposed installa- 
tion of the high-tension alternating system ; (3) to inform the Board that 
the suggestion that some provision should be made for spare generating 
plant, in connection with the new high-tension alternating system, shall 
be carefully considered at an early date ; (4) to ask the Board to recon- 
sider their decision not to assent to £1,434. 15s., expended prior to Se pt. 
1905, in respect of mains, being defrayed from loan money, and to receive 

а small deputation to further explain matters; (5) to inform the Board 
of the allocation proposed by the Borough Electrical Engineer of £10,000 
for mains and services, showing separately the amount required. for 
mains and services; (6) to ask for a reconsideration of the decision not to 
sanction а loan for three years to cover £3,500. 5s. 10d., referred to in 
the letter of Julv 12, and which the Council have decided shall be’ paid 
either out of electricity revenue or the general district fund, on the ground 
that the burden on the rates will be ver v heavy if all these matters have to 
be provided for in the next 12 months ; (7) to promise that an under- 
taking (by resolution of the Council) will be given, that а separate account 
will be kept in respect of each loan sanctioned bv the Board, and that each 
loan will be applied strictly towards the specific purposes for which the 
loan 13 authorised. 


Messrs. Elvy Robb & Welch, acting for the local Ratepayers’ 
Association, have drawn the attention of the Council to the illegality 
of bankers’ overdrafts in connection with the electricity undertaking, 
and they request an undertaking :— 

(1) That the overdrafts of the clectricity and revenue account shall not 
be paid, or, as regards the bank, received out of the revenue or the general 
district fund, or any other public funds not legally applicable towards the 
payment of the same ; (2) that all sums already paid for interest in respect 
of overdrafts on the electricity revenue account shall be restored to the 
revenue account forthwith, cr to the other accounts from which the pav- 
ment was made, and that no further sums shall be paid for interest upon 
such overdrafts; (3) that the Corporation will not make or enforce ог 
receive payment of any rate made for the purpose (inter alia) of paving off 
these bank overdrafts or of paving interest in respect of such overdradts ; 
and (4) that the Corporation will not make, enforce or receive payment 
of any rate for the purpose of paving off the sum of £3,500 standing to the 
debit of the electricity capital account, 

In their reply the Electricity committee admit that, owing to receipts 
of the electricity revenue account not. being equal to the expenditure, 
there has been from time to time at the end of the financial vear an over- 
draft representing the deficit on the vear’s trading, and the requirements 
as soon as the actual loss for the year has been correctly ascertained, have 
been paid off out of the general district fund. Upon such overdraft the 
bankers have charged iid have been paid any interest due. The Council, 
in passing the resolutions as to the sum of £3,200, were acting expressly 
in accordance with the requirements of the L.G.B. И cannot be ad- 
mitted that the statutory provisions have been entirely ignored, since, it 
is stated, an account of such deficiencies is kept in the books of the Cor- 
poration, and whilst the act says that interest shall be pavable (not paid) 
thereon, the committee leaves it to the judgment of the Corperation as 
to when this should be done. The committee concluded by stating that 
they are not prepared voluntarily to repudiate their just debts and lis- 
bilities to their bankers in respect of the past, nor can they think, know- 
ing the personnel of the Newport Ratepayers’ Association, that that body 
would wish them to dishonour themselves and the town by so doing. 

Norwich.—On Tuesday next the Electricity апа Executive (joint) 
committee will submit a scheme for substituting electric for gas for 
street lighting at the expiration of the existing contract with the 
British Gas Light Co. 

The work is to be done in three portions, the public lighting of the first 
area being taken over by the Electricity committee on Oct. L next, апа. 
provided the Council are satisfied with the lighting, a second area will be 
taken over in 1912, and the remainder in 1913. The first portion of the 
street lighting. displacing about 754 gas lamps, to be carried out т an 
area bounded. by the Ipswich line of the G. E. Railway Co., from Victoria 
Station on the one side and Dereham-road on the other side. 


Oldham, Ashton and Hyde Tramways.—The question of the 
acquisition of these tramways is at present under consideration by- 


the local authorities interested. 

At the last meeting of Limehurst Council the chairman (Coun. S. 
Mills) announced that he had attended a conference of the Jocal authori- 
ties at Denton Town Hall on 5th inst., when it was reported that the 
company was prepared to recommend their shareholders to raise addi- 
tional capital to lav а double tram track (the present system is only а 
single Line with loops) if the authorities would renew the lease for 21 
years further. The last balance sheet, together with a valuation of the 
undertaking, was laid before the meeting, and it was agreed that the 
matter should be laid before the authorities concerned and а further 
meeting held. 

Pontypridd.—The Tramways committee recommend the Council 
to increase workmen's fares on the tramways. 

It is stated that there has been an enormous increase in workmen pas- 
sengers, with a corresponding decrease in ordinary traffic. This caused a 
loss of £1,100 on last year's working of the trams. Of the passengers 
carried at Pontypridd, 60 per cent. were workmen who travelled at re- 
duced fares. 

Portishead.—The Urban Council are negotiating with Messrs, 
Christy Bros. & Со. for the erection of electricity works, and if. a 
supply of electricity is available in the district, Pill Parish Council 
will probably adopt the Watching and Lighting Act and take a 
supply for street lighting. 

Sheffield.—- Mains are to be extended at à cost of £320. 

The offer of the British Thomson-Houston Со. to supply two 
traction motors of new design for trii! on the tramears under service 
conditions for six months free of cherge has been accepted. 


Swansea.— The electrical engineer (Mr. C. А. L. Pusmann) Баз 
been instructed to arrange terms for the supply of electrical energy 
to Messrs. Lloyd Bros., the contractors for the erection of the new 
Training College. | 

Swindon.— The electrical engineer (Мг. Dimmack) has been in- 
structed to prepare a report on the additional generating plant 
required at the electricity works. 

Taunton.—On the recommendation of the Electricity committee 
it has been decided to adopt the wiring rules of the Institution of 
Electrical Engineers as regards future wiring by tradesmen. 


The committee propose to discontinue the wiring business as far as 
possible. 


The borough electrical engineer has prepared а special report on the 
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general condition of the electric. lighting works, which the committee 
are considermy, 


Tonbridge.--.An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £1441 for extensions of the electricity 
undertaking, including a sum for substituting electric for gas lamps 
in certain thoroughfares, 

The Inspector (Mr. H. Ross HOOPER) inquired what the advantage to 
the ratepayers would be * 

The electrical engineer (Mr. PLUNKETT) rej lied that the Council would 
be using their own instead of the gis company ‘s light. 

The INsreetor: Yes, but what is the saving to the ratepayers’? Jt 
having been stated that there would be а saving, the Inspector remarked 
that it was essential that there should be one as no change would be made 
in the system of lighting out of feelings of sympathy. He further ex- 
pressed the strong opinion that the Council ought to pay the cost of such 
work out of revenue and not out of capital. The capital charges were 
going пр and they were the very things the Council should keep down, 

Mi, Pres gETT: They are not going up compared with the output. 

The IxsrEc Ton : he undertaking is paying too much for its money 
and cannot atford to borrow. 

Mr. G. F. Stacey (chairman of the Council) denied that the Council 
had been extravagant in the matter of public lighting, and pointed out 
that. although during the past five усаг the population had increased by 
2,000, the cost of publie lighting had been reduced by $21. Hs. 114. 

The IssrEcTon : Where are the profits 7 

Mr. Stacey: The profits are in less cost to the ratepavers, 

‘The Inspector pointed out that the L.G. Board asked a perfectly fair, 
straivhtforward and businesslike question. ‘They said if a Council asked 
for a loan to supersede а system of illuminant already in vogue, they must 
show that it was going to be an advantage from the ratepayers’ point of 
View, 

The chairman of the Electricity. committee (Мг. Rack) said the 
question had been discussed by the Council. They did not charge for 
the conversion of the jamps. but simply for the short length of service 
Where the main ran past the gas lamps. 

The [ssrgc Ton : Yes, but what does it cost ? 
«imple thing. 

Мг. Race: We are not spending more por lamp. 

The Ivsrretor said it seemed that the matter had not been considered. 

Mr. Race: И has heen considered ad nauseam, ‘They must not allow 
the gas company to offer light at a cost which would probably be a loss 
to themselves in order that they might retain their customers. The 
Council had supplied current not only to private consumers, but fer 
publie lighting, which was an excellent advertisement for the undertaking. 
So far from the Council belstering up the undertaking by charging an 
excessive price for publie lighting, the current was sold to the Council 
very cheaply. И would, of course, be the height of felly to borrow 
capital in order to extend the main for purpexses of public lighting, but 
Where the main passed a gas lamp, and it was a question of a short service, 
it was a different matter. 

Mr. PLUNKETT? stated that the statutory accounts for the vear ended 
March ЗІ showed that the undertaking was in a thoroughly sound 
financial condition, "Phe profits amounted to 6:4 per cent. on the capital. 
Miter payment of loan charges, бе, there was a deficit of £16 on the vear's 
work, and there was every prospect of there being a substantial balance 
on the right side at the end of the present’ усаг, so that. the Council 
might be able to create a reserve fund. The suggested outlays would 
tend to economy. 


It is a perfectly 


Torquay.—The borough electrical engineer and manager (Мг. 
C. W. Salt) has drawn up a reply to a circular recently issued by the 
Torquay Gas Co., and the points of Мг, Salts reply are to be ad. 
vertixed under the supervision of the sub-committee already ap- 
pointed to arrange the fitting up of a show room. 


Tramway Assessments.—Accrington Council have appealed 
Against the increase in the assessment of the tramways from £595 
to £1.6540, 

Hull Council have also decided to appeal against the assessment 
of the tmmway undertaking at Neulcoates which has been increased 
by £4.574 gross and £3,473 rateable. 


| Turton, —The Council are negotiating with the Lancashire Electric 
Power Co, for the supply of electricity in bulk to the district. 


Walsall.— A numerousl y-signed petition by residents of Bloxwich, 
asking that the mains be extended to that district. has been presented 
to the Council. 

‘The Town Clerk has applied to the Board of Trade for approval of the 
three-phase alternating current system, prope sed to he adopted, and to 
request that the maximum limit cf pressure be fixed at 3,000 volts, 

An agreement has been entered into with Messrs. Lambert. Bros, 
tosupply them with electric current at their works at Birchills for three 
sears, from Jan. 1 next. 

Watford. —The electrical engineer (Mr. Е. W. Purse) has been 
directed to obtain prices for 12 months supply of transformers. 

A ка| charge of 314. per unit is to be made fcr current for outside 
hop lighting, : 

T Finance committee has been asked to prepare a comparative state- 
ment showing the present cost of lighting the streets by electric light and 
the cost of lighting same by incandescent yay. 


Wigan.—In order to encourage new industries in the district the 
Кесте Light committee have алге? | to assist the Industries com- 
mittee, so far as their statutory powers will enable лел, to adopt 
reduced tariffs for power. 


Wireless Telegraph Notes.— The latest development in wireless 
telegraphy is of a somewhat startling character, even if only half that 
is claimed for it is true, А wireless receiver is to be located in the 
helmet of the police constable, who is by this means to do a great 
many things for us which we now have to do for ourselves. At the 
seme time, the new wireless deviee 1з, if its inventor (Mr. С. E. 
Kelway) is to be taken seriously. to come into our dome:tie file ia 
much the same way as the telephone. but with the advantize that 
it is to be a noiseless servant and to be alweys on Тар The new 
apparatus is to eall a policeman, ого cob. and perform for us злу 
other services in the usua! labour-saving electrical мау. Ах the 
policeman is to receive the indication of being wanted by “a2 buzzing 
noise " the Gilbert and Sullivan statement " that а policom urs 
life is not a happy one " will stand out for veritiention, Scotland 
yard is said to he taking a keen interest in the invention | A pol of , 
the poliee will surely be called for. 

For many reasons the adoption of wireless telegraphy on board the . 
large steam trawlers which are employed in trawling operations in 
and near our home waters is a development which would leid to a 
considerable expansion of the wireless telegraph industry and would 
probably help towards solving the problem presented by the damage 
done to subinarine telegraph cables by these vessels, 

The question. has keen discussed Бу the Aberdeen. Travlov ners’ 
Association, at whose recent meeting Ear] Carrington, president of the 
Board of Agriculture and Fisheries, wes present, Speaking of the 7 
utility of wireless telegraphy as à medium for regulating the demand and 
supply of the market and for keeping the fleet at the fishing ground on 
touch with the distributing agencies on land, his lordship said the systern 
had been installed on several foreign trawlers, and he hoped to hear ot at 
being adopted in Scotland. 

A representative of the © Aberdeen Journal " proceeded to obtain the 
views of the leading merchants and agents, and in the course of an inter- 
view with Mr. J. Мей. who is the Aberdeen agent for several ef the 
German trawlers, Мг. Мей said wireless telegraphy es a means of con- 
trolling supply and demand had been often discussed locally. Lut the 
expense had prevented its adoption, He undeistecd the system had 
worked fairly satisfactorily on the German boats. ‘They found that vire- 
less operators were not obtainable who would accempany the trawlers 
and put up with the rather rough time which they would meet with cn 
these vessels. It would be necessary for the Government to came to the 
assistance of the fishing industry if wireless telegraphy was to be adopted 
in the manner suggested. 

Other persons interviewed expressed the view that the adoption cf 
wireless telegraphy would be the greatest blessing thet оси come to the 
fishing industry, and that its feasibility could. not. be doubted. Yet 
another view was that the present build cf trawlers wes unsuitable for 
vareless telegraph installations, — А suggestion was that wireless telegraph 
operat ors for these special services should be trained on beard Admiralty 
vessels, and that the vessels (which might be of the obsclete warship 
type) could be made the medium for the transmission of wireless Messages 
to and from the fishing tleet and the shore, a contribution towards the 
cost being made by the tishing community. 

From the social point of view it was generally regarded as a mest 
desirable innovation, as it would keep the shore in touch with the ships 
and vice versa, and so tend to brighten the life of the workers at sea by 
keeping them in touch with their domestic circles, A prominent member 
of the Aberdeen Trawlowners’ Association expressed the view that the 
development of the fishing industry had so far been accomy lished 
without any assistance from the Government, and the time had come 
when if such a proposal as the equipment of fishing boats with wireless 
telegraphy apparatus was to be considered, some assistance from the 
Government would be needed. Tf the vestem could be applied to these 
vessels, the wider distribution of fish would. be cousiderably helped. 
There was а suggestion that a grant could be made for the benefit et the 
industry generally from the Development Fund. 

Wolverhampton.—The Electricity committee have obtained from 
the Birmingham Canal Со. an option of purenasing 2,540 sq. vds. of 
land adjoining the generating station in Commercial-road, at £1.400, 


Workmen's Compensation.— report. giving statistics cf com- 
pensation allowed and of the proceedings under the Workmen's 
Compensation Acts and tae Employers Lithility Act Чита 1999, 
has been issued as а blue book by the statistical branch of the Home 
Office. 

For the first time substantially complete retums are available from 
the seven great groups af industries mines, quarries, railways, fac iories, 
harbours and docks, constructional works, and shipping. In there 
seven groups of industries, the number of emplovers in the returns was 
117.391, and the average number of persons em] loved. coming within 
the provisions of the Workmen's Compensation Act (1966) was over 
6,500,000, of whom over 4,500,000 came under the Þeading “ fac- 
tories.” In these industries compensation was paid in 1909 in 3.241 
cases of death and т 332,612 cases of Иа тети. Ihe ANETA YE Taye 
ment in case of death was £154, in. case. of disaldemént) 65) 64 The 
annual charge for compensation n the seven greups of пенек aver- 
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aged 65. 104, per person employed. It was lowest in the case of persons 
employed in factories, being only 3s. 54. per person ; in the case of rail- 
ways it was 7s. 1d. ; it rose to 9s. 2d. in quarries, to 10s. 8d. in shipping, 
and to l4s. lld. in constructional works; it was highest in decks, 
165. 8d., and in mines, 20s. 14. In the coal mining industry the charge 
arising under the Act is about 0-84. per ton of coal raised. ‘The total 
amount of compensation paid under the Act in the seven groups of 
industries during the vear was £2,274,238. Allowing for the industries 
which are not included in the returns, the total amount of compensation 
paid in all industries can hardly fall short of 3,000,000. Compensation 
was also paid (in the seven groups of industries) т 33 cases of death 
from discase and т 3,313 cases of disablement. ‘The majority of the 
cases (82 per cent. of total) occurred in the mining industry, and of the 
remainder, 497 were cases of lead poisoning. 

Only а small proportion of the claims under the Act become the sub- 
ject of litigation. The total number of cases under the Workmen's 
Compensation Act which were taken into Court in England and Wales 
in 1909 was 6,183; many of these, however, were applications for deal- 
ing with allowances that had already been granted, and many were 
settled ont of Court or otherwise disposed of, so that the total number 
of claims for compensation finally settled. within the cognisance of the 
Courts was only 3,057. In Scotland the corresponding figures. were 
1,160 and 450; in Ireland, 900 and 568 respectively. The claims to 
compensation which have to be settled judiciously is less than I in 5 in 
fatal cases, and less than Iin 260 in cases of disablement. Of the 3,087 
eases settled judicially under the Act, the decision was in favour of the 
applicant (the workman) in 2.427, or 79 per cent, 

The total number of cases under the Emplovers’ Liability Act taken 
into Court in the United Kingdom was 298, against 406 in 1908 and 604 
in 1907. 


Electro-Harmonie Society.-—The programme for the twenty-fifth 
season (1910-11) has just been issued by Mr. W. E. Lane. hon. secre- 
tary to the society, and includes four Smoking Concerts for Friday 
evenings, Oct. 21. Dec, 16, Jan. 13 and March 24, and two Ladies’ 
Nights for Monday, Nov. 21. and Tuesday, Feb. 21. 

In reference to the lamented death on July И of Mr. Alfred E. Izard, 
the society's late musical director, the executive committee, on behalf 
of the whole of the members, have forwarded to Mis. [zard an intimation 
of their sense of the great less which the seciety hes sustained. by his 
untimely death, as well as their personal sorrow and profound sympathy 
with his bereaved widow and family. 


Electric Supply Cricket League.—'lhe points scored during last 
season by the clubs affiliated to this league are given. below. The 
City of London Electric Club are the winners of the cup this year. 

City of London Electric C.C. 17 points, Kensington & Knightsbridge 
С.С. 14 points, St. Pancras Electricity С.С. 12 points, St. James! Flectric 
and Chelsea. Electricity Clubs 7 points each, and Central Electric Club 
3 points. № 

The hon. sceretary and treasurer (Mr. А. W. Seabright), 19, Cadogan- 
gardens, S.W., will be pleased to furnish any electricity supply cricket 
club with any information they may desire in connection with the l'ague. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—Mr. Е. H. W. Westwood, of Melbourne, has been 
appointed as consulting engineer to the Tatura (Victoria) Butter 
Factory Co. who have undertaken the public supply of electricity. 

Kilmore (Victoria) Electric Light. & Power Co, whose generating 
plant is fully loaded, have decided to put in a storage battery at their 
power house. The company earned 15 per cent. profit Jast vear. 

An electrical exhibition, which is intended to be permanent, was 
opened im Melbourne Town Hall in August. A good display of artistic 
lighting is given, but the main object of the exhibition is sud to be to 
popularise domestic electric appliances for heating, cooking, laundry, 
toilet and other purpoess. The exhibitors include the Edison & Swan 
Co., Messrs. Laurence & Hanson, Wm. McLean & Co., Noves Bros., 
Staerker & Fisher, J. J. Rogers & Munro, J. А. Newton & Co., W. Cum- 
ming & Co., Brooks, Robinson & Со. and the Welsbach Light Co. Mr. 
Е. Gaskell is manager. No goods are sold, and intending purchasers are 
referred to the makers of articles in which they display an interest. 

Korumburra (Victoria) electricity department has been successful, so 
far. and a smal) profit (after meeting capital charges) is expected on the 
first vcar's working. "Ihe charge for current is 6d. per unit, and Is. per 
month is charged as meter rent, 

[n his recent speech on the Budget the. N.Z. Minister for Mines and 
Public Works (the Hon. К. MeKenzie) said the proposal to borrow 
£50,000 per annum for а period of vears for water power works was one 
of the greatest proposals submitted to Parliament, since Sir Julius Vogel 
formulated his publie works policy. There was water power in New 
Zealand which would develop 4,000,000 H.P., and nt present 250,000 H.P. 
would be sufficient for all the industries and all the railways. The time 
was close at hand when the railways would be worked electrically. 
One of the first water power schemes to be undertaken by the Government 
if Parliament sanctioned the raising of the money, would be the Lake 
Coleridge scheme. 

Canada.— A Winnipeg company want the addresses of makers in 
the United Kingdom of ' galvanised work for outside telephone 


equipment." Further information from 73, Basinghall-street. 
London, Е.С. 


Customs Duties.— It has been decided that the following import 
duties are leviable under the Australian tariff :— 

Accumulator parts and fittings, including lead-lined wood boxes, 
lead dises, porcelain insulators, glass plates, glass spray plates, and glass 
sheets, imported. together, 5 per cent (British goods free). Conduit 
tubing, made up of layers of coarse paper, saturated with pitch, 173 per 
cent. (British 10 per cent.) Telephone switchboard material, including 
retardation coils, repeating coils, spring jacks, and resistance spools for 
telephone switchboards, whether imported with board or not, is duty 
free. 

Under the Danish tariff the duty on porcelain insulators, with iron 
bars, is 70 Gre per kilog. (£1. Is. 6d. per cwt.) 

Holland.—The Eerste Groeninger Tramweg Maatschappij are 
preparing plans for the electrification of a tramway between Zuid- 
broek and Ter Appel. which is estimated to cost about £108,000, 


Italy.—The Soc. Generate Italiana Edison have applied for а 
concession for the construction of an electric tramway from Milan to 
Crema. 26 miles in length. 


South Africa.—The * British and South African Export Gazette ' 
states thet an electrical section of the Johannesburg Chamber of 
Commerce has been formed, with Mr. J. Hubert Davies as chairman. 

Johannesburg Municipality are about to place orders for transfor nies. 

An electric lighting scheme is being projected for Graaff Reinet (Cape 
Colony). 

Electric generating plant ін being put down by the Utrecht (Natal) 
Colliery Co., and it is proposed that the company shell sup] ly current for 
lighting the town. 

Durban Corporation recently decided to purchase a switchboard, jet 
condensing plant, rotary converters and cables. 

Krugersdorp Council have ordered a quantity of electrical machinery. 

The “South African Mining Journal” states that application has been 
made on behalf of the Rand Mines Power Supply Со. for a licence to set 
up and supply electric power from two generating stations, and on behalf 
of the Victoria Falls & Transvaal Power Со. for a similar licence. for 
міх generating stations. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Beckenham.—The total capital expended on the electricity works 
for the year ended March 31 was £5,486, bringing the total to £140,060 

The total receipts for the усаг were £15,842, including £10,812 from the 
sale of current for private lighting, £2.711 for traction, £345 for public 
lighting, £763. 10s. for meter rental and £1,169 rental of free-wired istal- 
lations, The total expenses were £6,523, leaving 9.319, out of which 
£9,289 was carried to net revenue account and £30 to provide for bad 
debts. After providing for interest on mortgage debt (53.474). repay- 
ment of instalments of money borrowed (£5,319) and other charges there 
was a debit of £130 on the vear's working brought about by inroads into 
the revenue due to metal filament lamps and increased capital charges. 
This loss would have been higher but for economies effected in the work- 
ing of the station. In consequence of the installation of mechanical 
stokers, battery and reversible booster, a saving of over £2.000 was 
effected in coal alone. Great progress has been etlected in securing new 
consumers both by extensive advertising and by © free’ wiring scheme. 
The Council have aceepted the recommendation of the engineer and 
manager (Mr. J. Е. Tapper) to open an encrgetic canvassing campaign 
and to provide a suitable showroom, and it is hoped that in the next 12 
or I8 months the department will have more than recovered the ground 
lost owing to the increasing use of metal filament lamps. 1,294,823 units 
were generated and 801,392 sold (329.376 by contract, 048,794 to private 
consumers by meter and 23,222 for public lightinz),— There are 17 arcs 
and 34 incandescents for public lighting, and the total maximum supply 
demanded was 630 kw. | 


Cardiff.—The total capital expended on the electricity under. 
taking at March ЗЕ was £268,430, an increase of £5,068 during the 
past year. 

The year’s income from the sale of electric current by meter was £26,502 
from power and heat £2.485 and special power £3,829. and after taking 
into account the receipts from minimums and contracts and from prepay: 
ment meters the total was £32,874 for 3.250.725 units. Including £9,169 
from street lighting the total receipts of the department were £43,196, 
and the total expenses £28,109, leaving gross profit £15,087, Interest, 
sinking fund instalments, &с., came to £21,286. 5,521,175 units were 
generated; 3.347.416 units were sold to private consumers by meter, 
1,210,957 were supplied to the public lamps (617 ares and 177 incandes- 
cents) and the total maximum supply demanded was 2,766 kw. 

In the report of the city electrical engineer and manager (Mr. Arthur 
Ellis) it is stated that the results have been adversely affected by the in- 
creased use of metal filament lamps, the cost of transferring the Eldon. 
road load to Roath, «е. The total revenue showed an increase of £1,220, 
but the expenditure also increased by £2,256, partly due to the transfer 
referred to and partly to payment for meters, &e., out of revenue. Of the 
total units sold, 1,289,285 were for power, and the number of motors eon- 
nected was 502 of 3,329 H.P.. an increase of 535 н.р. There are 1.879 
consumers, an incrcase of 172; and the lamp connections were equal to 
263,021, against 238,291. 

The traffic receipts of the tramways department were £] 14,307, 
£14,188 was received for energy supplied to the electric lighting depart- 
ment, and with advertising, &c., the total income was £130,565. The 
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total expenses were £74,378, leaving а gross profit of £56,187. After | sale of current from this source amounted to £1,266. The object of the 
paving interest, sinking fund (£45,394) and income tax (£183), &c., there department (states Mr. Couzens) was to ensure that consumers v ho 
мача net profit of £11,032 (against £25,054). £6,038 was transferred to placed. orders for electricity were supplied. with а sound, reliable, and 
depreciation and £4,094 to reserve, 25,4 48,234 passengers were carried eficient installation at а fair and reasonable price consistent with good 
(against 25,403,389) and 4.047.580 ear-miles run (against 4,293,285) > | work, Cutting of prices was not resorted to, nor advantage taken of the 
the number of units of energy consumed was 1:61 per car-mile (against Council's. position. to Compete unfairly with installation contractors, 
1:69) and the percentage of working expenses to receipts 56-9 (against | The cost of production had been reduced from 0-8064. to 0-300. per 
29.3. unit, 

Cheltenham.— The annual report. of the electricity undertaking The treasurer reports that the total working expenses amounted to 
was presented to the Council last week. £48,813, against £39,128 last vear, £5,200 of the increase being accounted 


The chairman of the Electricity committee (Mr, Merrett) said that the for by additional ran 1 he det result of the и ut the salen 
total capital wai £164,597, and While their capital had increased by nearly depart Fo eM i wise of “о | here маха gross profit of £30,640, 
2,000. the interest had decreased bv 6200. ( apital charges had decreased а t DM MESA н year, and after pr иг capital charges there was 
in five vears from £7. 3s. 20. to £6. Зк. X. percent. During the vear they | 2 & eti teney (to be n out of reserve) of £2,900, leaving a balance to 
had added £6,403 to their sinking fund, which now amounted to £55,662, | Credit of this fund of 2.08]. 
There was a decrease in gross income of £19. and in works costs there was York.—The result of the first six months working of the electric 
а reduction of £564, duc to the verv careful management of the borough tramways is that after paying expenses and capital charges there 
electrical engineer (Мг. WJ, Bache). Total receipts had been £22,174 | ig a net surplus of 1.625. The receipts were £9,139. and the expenses 
and the working expenses £8856, leaving a gross profit of £13,318, From £5,114, while interest and sinking fund required £2,400, 


that they had to deduct capital charges, which amounted to £10,308, 
leaving a net profit of 63.010. Mr. Merrett said that they had overecme _ na 
the difficulty of loss through the use of metal filament la mps. Ihe first 
TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


charge upon that net profit was 42051 as the instalment to the deficit 

loan. ‘There was a balance of £959 Which, added to £404 from last year, 

made а total of £1.363 to deal with. ‘They proposed to add £600 to 

reserve, increasing it to £3,260, and £400 (£260 of which had been spent) 

to renewals fund, making it £518, 18s, üd. "Ihe small balance they pro- 

posel to carry forward. Рт:вітх Usirep Tramways Co. invite tenders for the supply of 
general stores, including ear fittings, iron, steel castings, oils, paints, 
ironmongery, electric supplies, timber, &c.. for the year ending 
Dec. 31. 1911. Forms of tender. &c., from the Neeretary's ()Нсе, 

9. Upper Saekville-street. Dublin. Tenders. addressed to the 
Chairman of tlie Company, must. he lodged with the secretary, Мг. 
В. N. Tresilian, by Nov. 7. See an advertisement. 


Mr. REES-JONES proposed an amendment that the minute of the com- 
mittee be not approved which recommended the Council to support a bill 
to be promoted by the Municipal Electrical Association giving local 
authorities who hed electrica] undertakings power to provide, let for hire 
and fix, repair and remove, hut not manufacture, wires, lamps, motors 
and other fittings for lichting and power, 

Мг. MERRETT (chairman of the committee) said 41 municipal authori- 
fies had decided to give financial assistance to Support the bill; 28 were in 
favour of it, and 14 were taking no action. | 

The amendment was carried by 11 votes to 7. 


Plymouth.—The annual report of the electricity undertaking was 
submitted to the Council last week, 

The chairman of the Electricity committee (Mr. Anthony) said that 
there had been a substantial increase in the number of consumers and 
limps connected. The r Serve was £11,556, although, strictly speaking, 
they had spent 62.560 of that amount. For 10 vears there had been an 
annual net profit of about £1800 а усаг, He referred to a circular issued 
by the gas company, in which reference was made to the cost of eke- 
tricity against the cost of gas, Some of its contents were not justified 
even for advertisements, Jt set out that gas could be produced at one- 
sixth of the cost of electricity. People who understood these things 
knew that, owing to the introduction of metal filament lamps, &c., the 
cost was about the same. Then it was said that in various places ekc- 
tricity was being displaced by gas, A great deal had been made of the 
fact that in Westminster (London) elect ricity had been displaced by gas, 
but it was also true that only a portion of the district Was lighted by gas, 
But againsi. that there were three other places where the reverse was the 
case and electricity had replaced gas— Marylebone, Shoreditch and 
Hampstead, In the first- mentioned place a saving of 52.600 а year was 
estimated, ` 


Southwark (London).—The net capital expenditure on the elec. 
tricity undertaking at March 3] was £98,060, ап increase of £4.986 
during the past year. 

The income from the sale of electricity мак £16,560 (including £9,389 
for Private and. £3,610 for public lighting, £073 from free-wired pre- 
mies and £2,589 for power) and the total receipts were £17,804, The 
Working expenses were £11.610, leaving a gross profit of £6,199. Interest 
required £2,516 and instalments of loan repaid £2,858, and after paving 
£96 as instalment. of capital expenditure in excess of loans raised there 
was а net profit of £790, against £849, 1.297.566 units of current were 
о to private consumers and 206,457 supplied to the public lamps 
(99 ares, 4 incandescenta and 159 Nernsts), and the total maximum 
supply demanded was 930 kw., against 900 kw. 


West Ham.—The report. of the borough electrical engineer and 
Manager (Мг. Н. Н. Couzens) on the electricity supply undertaking 
for the year ended March 31 last shows that the total number of 
units sold during the year was 19.156.399, an increase of 3.634.344, 
made up аз follows: Private lighting 20,269, power and heating 
3.903.979, traction 197.665. | | 

he total revenue increased from £72,114 to £79.451, but the average 
Price per unit fell from 1:024. to 0-93d. There was ап increase in 
expenditure on coal of £2,248, due to increased output, while mainten- 
ci | machinery Increased by £1,116 owing to repairs, &с. The cost 
in ШШ. o Increased by 8 рег cc nt., against an increase of 20 per cent. 
БЫШ, o ; Establishment charges Increased by £472, duc to debiting 
aera e to this account. There was an increase of £793 in 
areis ud allowances, | 1 he work done for consumers showed а fair 
taber a ou after debiting work with all labour and materials. In 
eh E € hire of motors there was a credit balance, while аз regards 
to the q S AD scheme there was no doubt. this had been of grcat benefit 
CUTE t fc МаКїпд. As an illustration of this the Increase in the sale of 

ent for the year amounted to over £425, and the total revenue from 


Tenders are invited for the supply of 6.000 metal filament incan- 
descent lamps to M ELBOURNE (Australia) City Council. Specifiea- 
tion, forms of tender, &с., from the agents for the City Council, 
Messrs, Mellwraith. MeEacharn. & Со. Proprietary (Ltd.), Billiter- 
square Buildings, London. E.C.. to whom tenders by noon Friday, 


Nov. 4. See advertisement, 


Tenders are invited (until Nov. 22) for supply of telephone cable 
(schedule Хо. 337) and (until Nov. 29) for testing instruments 
(schedule No. 338) to the Postmaster-General's Department in 
VICTORIA. — Tenders, forms, &е., from the Commonwealth. Office, 
72, Victoria-street. London, Е.С. See also an advertisement. 


Tenders are invited by Nov. 23 for supply of cable iron work, c.i, 
pipes, earthenware conduits, switeliboards, telegraph and telephone 
instruments, &с., to the Postmaster-General' 8 Department in 
QUEENSLAND, Tender forms and specifications from the Common- 
wealth Offices, 72, Victoria-street, London. S.W. See also an adver. 
tisement. 

The Directors of the Gr. WESTERN Rattway Co. invite tenders 
for one year's supply of various stores, including electrical wires 
and cables, telegraph ironwork and tools, telegraph drysalteries, 
telegraph apparatus (insulators, &c.). electric light carbons, india- 
rubber goods, glass, acids, alkalies, &e., oils and turpentine, zinc, 
antimony. brass, copper rivets, &e. Npecitication, with forms of 
tender, from the Superintendent. of Stores, Swindon. Tenders 
to the secretary, Mr. A. Е. Bolter, Paddington Station, London. 
W., by Tuesday, Oct. 18. 

West Нам Corporation want tenders by 10 a.m. Oct. 20 for supply 
of 12 double-deck electric tramcara, 12 maximum traction cars and 12 
electrical equipments, with magnetic track brakes — Specification 
from the Tramway Manager. | 

FaRNwoRTH Council want tenders by Oct. 19 fur the cleetric 
lighting and ventilation of the Carnegie Library, Farnworth, Speci- 
fications, &c.. from Mr. W. J. Lomax, 11, Fold-street, Bolton. 

CHESTER-LE-STREET Rural Council invite tenders for an electric 
lighting and power installation at their infectious d iseases hospital 
and for the erection of about 600 yds. of overhead single-phase 
transmission line. Tenders to clerk by Oct. 19. 


Tenders are invited up to Nov. 2, for supply of insulators, 
wire (covered, phosphor-bronze and g.i stranded) to the Post- 
master-General's Department in QUEENSLAND. Tender form and 
specification from the Commonwealth Offices, London, S.W. 

Tenders are invited (till 2:30 p.m.. Wednesday, Nov. 2) for supply 
to the Postmaster-General's department, New South Wales, of 1,000 


i itti 110 volts 
25 с.р. metal filament lamps, with bayonet cap tittings, for 
d.c. Tender forms, &c., at the Commonwealth offices, London, S.W. 


ч Б by 
The Deputy Postmaster-General. MELBOURNE, wants tenders 
3 p.m. Oct. 25 for supply of electric lighting material; (seliedule-No. 
311) Specification, &c., from the High Commissioner. 
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Tenders will be received at the office of the Deputy Postmaster- 
General, MELBOURNF, until 3 p.m. Nov. 8 for 500,000 jointing 
sleeves. 


Tenders will be received by the Minister of Telegraphs, G.P.O.» 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
yectrie Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. "Tenders must state 
the name of the country in which the apparatus, &c., will be manu- 
factured. 


‘ JOHANNESBURG Council require tenders by noon Nov. 4 for 
supply of five electric tramears. Specification, &с., may be seen at 
73, Basinghall-street, London, Е.С. 

JOHANNESBURG Municipality want tenders by Oct. 29 for the 
supply of a motor tower waggon. 


The East Inpran Railway Co. (Nicholas-lane, London. Е.С.) 
want tenders by Oct. 26 for supply of two 100 kw. generators, &с. 


Tenders are wanted by noon Oct. 31 for supply and erection of 
machinery, &c., for electricity supply and water supply systems for 
the town of BExr-SovEF (Egypt) Particulars may be obtained 
from Mr. А. I. Webb, C.M.G., Queen Anne’s-chambers, London, 
S.W. Local representation is necessary. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. А deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
13, Basinghall-street, London, E.C. 

The Brazilian Ministry of Communications require tendera by 
noon Oct. 25 for harbour works at ForRTALEGA, State of Ceara, 
including the supply of cranes and electric lighting. ‘Tenders to 
the Directoria Geral de Obras c Vie aio, Rio de Janeiro. 

Tenders are wanted for a 15 vears! concession for the construction 
and working of an urbsn telephone system in. Babpawjoz, Spain. 
Tenders to the Gobierno Civi! de la Provincia de Badajoz or the 
Registro de la Dirección General de Telegrafos, Madrid. by noon 
Oct. 25. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 

Stanley Bros., for 140,600 stoneware cable ducts, at £9 per 1,000, less 
2) per cent., to Elephant and Castle sub-station. 

British Insulated & Helsby Cables (Ltd.), for h.t. cables for connecting 
the Holborn sub-station with the Elephant & Castle sub-station, as 
extension of existing contract, £2,600 (estimated). 

Patman & Fotheringham (lowest) for erection of seecnd portion of 
Bow car shed, £7,193. (Thirteen tenders. received; highest £8,356, 
architect's estimate £7,250.) 

Edison & Swan United Electric Light Со. (lowest) for wiring materiel} 
for electric lighting of Bow car shed £138. 13s. 89d. (Three tenders re- 
ceived; highest £151. 15s. 9d., chief cfticer’s estimate £165.) 

F. Lawranee & Sens, for wiring for electric lighting of second section of 
central car repair depot, £1,702. 17s. За. (Луной t nders received varying 
from £1,571. 8s. 3d. to £2,425. 16s. 4d. Chief cfticer’s estimate £1,500.) 

Standard Engineering. Co., for shaving cnd dust removal plant for 
central cer repair depot, £12. 5s. each, less 24 рег cent., £539. 18s. 3d. 
(Five tenders received ; varving from £528, 10s. to £1.085..— Chief сега 
estimate £475.) 

Н. Pooley & Son (lowest), for eight cast-iron turntables for central 
depot, £95. 115. (Five tenders received ; highest £18. 5s. each. Chief 
officer's estimate £12. 10s. each.) 

British Insulated & Helsby Cables, for cutomatic signals on Mitcham- 
lane and Tooley-street tramways, £100. 

Johnson & Phillips (lowest), for protection of cables with asbestos tape, 
£2,185. (Five tenders received ; highest £2,905. 16s. 8d. Chief ofticer’s 
estimate £3,000.) 

Rotherham Council have accepted the following tenders for annual 
supplies to the tramway undertaking :— 

Tramway Supplies (Ltd.), armature coils ; Smith Bros., files; Sander- 
son Bros. & Newbould, hacksaw blades and tool stecl ; В. D. Nicol & Co., 
motor grease, axle grease, and oil ; Malleable Steel Castings Co., armature 
hearings and brake holder brackets, brake castings, &е.; Wilsons, 
Pease & Co., brake bloeks; G. Wilson, axle collars; British Westing- 
house Co., gear wheels and rubber tape; Glacier Anti- Friction. Metal 
Co., anti-frietion metal; Weldless Chains, brake chains; Ingham, 
Clarke & Co., Joseph France and Smith Bros., paints, varnishes, paraftin, 
&c.; Le Carbone (Ltd.), carbon brushes; Watlington & Co., pinion 
wheels; Smith Bros., bolts, nuts, screws, nails, washers, &c.; Glaro 
Metal Polish Co., metal polish ; General Electric Co.. waterproof fluid ; 
Forest City Electrice Co., commutator segments; Tramway Supplies 
(Ltd.), М. Bonser & Co. and Brecknell, Munro & Rogers, trolley poles, 
heads, &c. ; Diek, Kerr & Co., axle brass keeps, «е. ; British Thomson- 
Houston Co., P. B. tape; Connelly Bros., Blackley tape; W. Wilson and 
J. W. Wadsworth, slipper blocks. 


t . - - - H - 


The Council have also accepted the following tenders for annual 
supplies for the Electricity Undertaking :— 
Reason Mfg. Со. and Callender's Cable & Construction Co., cable. 


Bradford Council are recommended by the Tramways committee 
to purchase one British vehicle from the Railless Electric Traction 
Co. (at £710) for use on the railless system on the Laisterdyke and 
Dudley-hill route; and also to purchase one “ Filovis " chassis 
from Dr. А. M. Zani, of Milan (at £650). the vehicle body to be pro- 
vided and fitted separately in the Bradford municipal shops at a 
cost of £150. | 

The Metropolitan Asylums Board have accepted the estimate of 
Speedy, Купол & Co. (at £39, 53.) for the repair of the telephone and 
fire alarm svstem at Tooting Bee Asylum ; and that of Shrewsbury 
& Challiner Tyre Co. (at £47. 10s.) for new tyres to a 25 cwt. electric 
vehicle. 

Rochdale Corporation have accepted the tender of W. T. Glover 
& Co. for 12 months! supply of paper insulated cables, and that of 
Wm. Underwood & Co. for the construction of one mile of permanent 
way. 

Johannesburg Council have placed orders for 5.500 vds. of cable 
with W. T. Henley's Telegraph Works Co., and for 12.000 yds. with 
the A. E.G. Electrica! Co. 


The British Electrica! Federation will supply the whole of tlie 
electrical plant for Tweefontein (Transvaal) power station, and it is 
stated that Escher, Wyss & Co. will supply the steam turbines. 

Hackney Council have received 10 tenders (varying from £249. 108. 
to £900) for extensions of the main switchboard, and that of Spagno- 
letti Limited has been provisionally accepted, at £340. 


Bradford Tramways committee recommend the Council to pur- 
chase from Mountain & Gibson six new car trucks similar to those 
supplied last year. 

Folkestone Council have accepted the teader of the loc:! Elec- 
tricity Supply Company for electric fan for library (£22. 105. 64.) and 
re-arranging electric lights in library (#36. 185.) 

Sheffield Public Health committee has accepted the tender of the 
Corporation electricity department (at £66) for electric lighting and 
an electric lift. 

Hull Corporation have accepted the tender of Siemens Bros. 
Dynamo Works for a second 900 kw. generating set, exclusive of 
engine spare parts, at £5,573. 3s. 6d. 

The tender of Unbehaun & Johnston has been accepted for the 
supply and fitting of an electric passenger lift at the new quarters for 
nurses at Adelaide (S. Australia) Hospital. 


Donesster Council have accepted the tender of J. Musgrave & Со, 
for a fan for the electricity works at £150. 


The tender of $. Hodgson & Co.. Halifax, for supply of electrical 
fittings, has been accepted by Halifax Guardians, 

Worksop Council have accepted the tender of W. T. Henley's Tele- 
graph Works Co. for house cutouts, at 4s, and 3s, 6d. each. 


Durban Municipality have ordered two 2,000 kw. turbo-alteznators 
from Messrs, ( А. Parsons & Co. 

Blackburn Education committee have accepted the tender of 
Morris- Hawkins (Ltd.) for a motor. generator, at £56. 

Swindon and Highworth Guardians have accepted the tenders of 
T. J. Read, Bays & Со. and J. Lott & Sons for supply of electric lamps. 


Stockport Council have accepted the tender of J. Hopkinson & Co. 
for intermediate stop valves. 


Gillingham Council have accepted the teader of the Miriees Wats эл 
Co. for a small compressor at £30. 


Cleckheaton Council have accepted the tender of the Phoenix 
Dynamo Co. for a balancer set and switchboard. 


Electricity in Paper Works.— Electric driving was recently adopted 
at Messrs. Hendon & Co/s paper works, Newcastle-on- Tyne. 
Electric current. is supplied by the County of Durnam Electric Power 
Supply Co., and the motor was supplied by the Lancashire Dynamo 
and Motor Со. The switch-gear is by Messrs. ВеугоНе & Co.. and 
is of the three-phase induction type, voltage 2,875, 40 cycles, 


BUSINESS NOTICES, 


The meter department of Simplex Conduits (Ltd.) ha: been removed 
from 116, Charing Cross-road to Garrison-]l2»2e. Birmingham. where 
Mr. Wahl, the manager of the department, will i1 future have his 
office. All testing will also be carried out at the works. 

The Stirling Boiler Co. and the British Welding Co. have removed 
to 58, Victoria-street, London. S.W. 
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Plant ‘or Sale.—Elcctric power plant (250 kw.,a.c.) is advertised 


for sala, í 

A New Novel.— Messrs. Blackwood & Son have published a novel 
by Mr. Adam Gowars Whyte (editor of * Electrical Industries ~) 
entitled * The Templeton Tradition.” The leading characters are 
the partners in an engine-building firm; and, as a background to a 
romantic story, there is a stmggle between master and man, deve- 
loped in a manner of particular interest at the present period of indus- 
trial unrest. Novel writing by electrical men should receive every 
ercouragement from within the industry, which is surfeited with the 


naked truth. 

A Large Electric Clock.— 4 Correction.—In our last issuc we refe rred 
to the new clock which Messrs. Gent & Co. are erecting in the tower 
of the new Livcr Insurance Building, Liverpool. We remarked that the 
clock was slightly smaller than that in the Big Ben Tower, Westminster. 
Messrs, Gent send us the following extract from Lord Grimt horpe's 
Look on “ Clocks, Watches and Dials” : — * The dials are 22) ft. in 
diameter; are very nearly 400 sq. ft. in area. The minute spaces 
are lft. square and the figures 2ft. long. The dial centres arc 
exactly 6ft. over the top of the walls; 180ft. from the ground. The 
length of each hand in its external counterpoise is 14 ft.’ From 
this it will be scen that the clock at Liverpool 18 considerably larger 
thàn that at Westminster. 

Imports.— The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during Sep. 
tember, 1910, and (5) during the current year from Jan. 1 to Sept. 
30. with the increases or decreases compared with the corresponding 
periods of 1909 :— 

Electrical machinery (a) 243,769 (increase £5,257), (b) £429,267 (in- 
crease £51,025) ; telegraph and telephone cables (a) £56,738 (increase 
£43,402. (b) £148,594 (increase £51,042) ; telegraph and telephone appa- 
ratus (а) £13,214 (increase $850), (b) £130,977 (decrease £1,990); other 
electrical wires and cables, rubber insulated (a) £6,061 (decrease £8,370, 
(b) £144,139 (increase £67,519), with other insulations (a) £1,450 (decrease 
£4.147), (5) £20,788 (decrease £43,025); carbons (a) £11,462 (increase 
£3,826), (6) £101,890 (increase £8,954); glow lamps (a) £62,165 (increase 
134.378). (5) £436,627 (increase £141,231); arc lamps and electric 
scarehlights (a) £435 (increase £48), (5) £2,716 (decrease 50.797); parts 
of are lamps and scarchlights (other than carbons), (а) £14,389 (increase 
£8,666), (5) £62,789 (increase £185,351) ; primary and secondary batteries 
(a) £4.812 (decrease £91), (0) £32,446 (decrease £17,50). ‘Total of elec- 
trical gocds and apparatus, other than machinery and telegraph and 
telephone wire, (a) £178,960 (increase £78,910), (b) £1,155,579 (increase 
£234,204), 

Exports.—The exports of electrical machinery, material, &c., (a) 
during September, 1910, and (^) during the current усаг from Jan. 1 
to Sept. ЗӨ, ard the increases and decreases compared with the cor- 
lespornding periods of 1909. are as follows :— 
| Electrical machinery (a) £114,521. (increase £3.471), (b) £1.141,278 
(increase. £55,740) ; telegraph and telephone cables. (a) £258,192 (in- 
Crease £221,298), (5) £1,726,008 (increase £1,212, 108) ; telegraph and tele- 
phone apparatus (a) £31.884 (increase £16,262). (b) £164,448 (decrease 
136.353) ; other electrical wires and cables, rubber insulated (а) £44,318 
(increase £16,824), (5) £332,927 (increase £129,641), with other insulations 
(a) £29,496 (increase £4.58] ). (В) £239,495 (increase £17,375) ; carbons (a) 
#917 (increase £194). (b) £12,624 (increase 15.450); plow lamps (а) 
£11,673 (increase £4885), (b) £93,679 (increase £38,757) ; are lamps and 
~carchlights (a) £1,053 (decrease £279), (b) £15,231 (increase £552) ; parts 
of are lamps and *earchlights (other than carbons) (a) &2.049 (increase 
£1,069), (b) £11,700 (increase £888); primary and secondary batteries (a) 
£9,448 (increase 22.359), (b) £90,111 (increase £12,845). "Total of clec- 
trical goods and apparatus, other than machinery and telegraph and 
ae wire, (a) £431,680 (1пегсезе £279,889), (h) £3,034,725 (increase 

‚119,301. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A dividend їз to be paid to creditors of the Polesworth Electrical 
Appliances Со, (Ltd.) (in vol. liquidation). Claims Бу Nov. I2 to Mr. 
H. Hackett, 36. Cannon-street, Birmingham. 

An application for the discharge of John Herbt. Hale, electrician. 
ќе, 25. St. Stephen-street. Bristol, will be heard on Nov. П at the 
Guildhall, Bristol. 

The liquidator (Mr. Н. de V. Brougham, 33. Carey-street, London, 
W.C.) in the winding up of the Ozonization Synd. (Ltd.) has been 
released, 

The Appleby Crane & Transporter Co. (Ltd.) is being wound up 
voluntarily. Мг, W. B, Peat, 11, Ironmonger-lane, London, Е.С, 
I5 liquidator, 

A mecting to receive an account of the winding up of the Tele- 
graph Printing Co. (Ltd.) (їп liquidation) will be held on Nov. 16 at 

muse s Café, Pank. street. Manchester. 
| ol Marples & Со. (Ltd.), 6, Clerkenwell-road. London. E.C., 

* Xing wound up voluntarily. Mr. W. Г. White, 85, Gresham- 
street, London, E.C., is liquidator, 
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PATENT RECORD. 


August 29. 1910. 
20,089 Siemens Bros. DYNAMO Works & SHANN. Switches and like apparatus.’ 
20.107 West & С. & MCGGRIDGE. Current electors or contact columns for electric 
cranes and the like. 
20,118 WarkER & Wavooop & Co. Control of electrically operated lifts. elevators, and 


the like. 
Aueust 30. 1910. 
.156 WATERHOUSE, Ceiling roses for electnc light pendant fittings, 
‚180 Beach. Anodes for electrolytic purposes. 
.198 Stevens. Dynamos for train liehung and the like. 
‚249 EBORALL & Brown, BovERIE & Co. Electrically driven ring-spinning machines. ® 
‚257 LEITNER, Automatic electric switches. 
Aueust 31, 1910. 

‚289 BYNG & Акснев. Electric heaters, 
326 SieMENS Bros. & Co. (Siemens & Halske Akt,-Ges,, Germany.) 

for railway sienals.* 


$33 


33 NN 


Electric circuits 


September 1, 1919. 
20.374 Нокндм. Permanent marnets. 
378 SMITH. Portable electri: lam; s. 
Electrical furnaces, * 


DB 


.404 RUTHENBURG, 

.410 Уи мам5. Electric Sparking rlues for internal combustion eneines. 

433 Money. Electromaenetic couplines for shafts. i 

‚441 ManccNUS WIRELESS TELEGRAPH Co. & Rounp, 
telerraphy.* 

443 MEp wav. Rheostat for mechanically cutting out and reinserting resistanc^ of 
electric motors. 

20.446 ALLGEMEINE ELEKTRICITATS Ges. Electricity meter for registering maximum 

consumption. (Daut? applied for, 3 9 09,)*t 
20.447 SPAGNULETII & HoLMES. Electric heaters. 


September 2. 1910. 
20.455 Laxton. Electric motor for blowing organs and harmoniums. 
20.460 H^wARD & ALLEN. Automatic electric switching apparatus. 
20,491 Siemens Bros. DYNAMO Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Cooling dynamo-electric machines. (Addition to No. 22.789 29 1° 
20.519 JOHNSON. (McNitt, U.S.) Electrolytic manufacture of alkah metals and alloys 
of alkali metals. * 


20.585 VARLEY. 
20.594 Levoz. Production of Steel by electrical method. 


September 5. 1910. 
20,647 THomeson. Flexible conductors and fittings for electric light pendants and for 
portable electrical apparatus.* 
CARTER. Electric cable conduits. 
20.685 Sutton & SUTTON. Controlling the connection and disconnection of a plurahty 
of el?ctrical circuits to or from another such circuit, 

September 6, 1212. 
750 Electrical lifts and apparatus therefor. 
759 ALLGEMEINE ELEKTRICITATS-GES, Varying the mear potential of Starting 

m: chines (distributine dynamo machines). (Date applied for, 6.9. № )*+ 
760 MctiERE. Precoss and electrical medical apparatus. (Date applied for, 6 2 J9.)*t * 
783 Соорулм, Hasicr & Brown. Electric current conv ters, 
790 Cappy. Flexible electric wires or cables. 
892 Burce. Controlling electrical apparatus, conductors and the like. 
September 7. 1910. 


SS 


Recciving apparatus for wircless 


3 NN 


eptember 3. 1910. 
Devices for making and breaking electric contacts. 
(Date applied for, 4 9.09.) *+ 


НогроѕЅ >ч. 


SS 


SN 


20.818 Barry. Controlling electric liehtine and power circuits. 

20.827 BAILEY. Vibration absorbing attachment for eloctric lampholdors. 

20,828 RAI ING & KRAUSE. Insulating: the covers, boxes and cass of electric. switches, 
Cut-outs and the like apparatus. 

20.833 Waris. Transmission of telephone messaees. 

20.861 Watson. Trolley heads emploved in electrical traction, 

20.882 B.T.-H. Co. & WzrpbwcRs. Electromagnetic devices for controlling electric 


switches or the like. 


20.90) TUCKER. 


September 8, 1910. 

El-ctrical switches, 

906 Tavlor. Dischareing electric accumulators or secondary batteries. 

911 Martin & Cross.ey, Spring prip electric lamp holder, 

‚913 Evans & Harris. Preventine damage through concussion to filaments in lamps 

as applied to electric lighting. 

20.917 Mawson, Electric rallways. 

20.948 AuvERT & FERRAND. Rotary transformers for converting alternating into direct 
current. * 

20.957 Societe ANONYME ATELIERS Н. Cugnop. Automatic governors or electric 
regulating devices. (Date applied for, 13.9 99. }*+ | 

20.968 Возсн. Electric ignition for internal-combustion engines. 
| 11 99.) *+ 

20.995 ELECTRIC & ORDNANCE ACCESSORIES Со. & Мові ек. Distribution panels 
and the like for use in connection with electric cranes, and for analogous purposes. 


September 9, 1910. 
21.031 RutHenrurs. Magnetic Separators, ® | 
21.041 В.Т.-Н. Со. (GE. Co. US) Electric voltage regulation. 
21,045 MEEK. Maenetic separators. 

September 10, 1910. 
21.080 Gray. Electric rortable lamps. 
21.102 Genn. 


Electric terminals or connectors. Р A 
21,120 Siemens Bros. & Co. (Siomens & Halske Akt.-Gez.. Germany.) 
telephone exchanres.* 


(Date applied for, 


Circuits for 


SPECIFICATIONS PUBLISHED. 
1909 SrrEcIFICATIONS. 
15.682 Tuomas & THomas. Electric E : — и 
18.636 TAvLoR. Methods of charging and disc areing electric accumua Set 
batteries. (Cornate Applications. 18,783 99; 19,600 09; and 21.23" 29.) 
20.129 ]онмзон. (Badische Anilin & Soda Fabrik.) Production of lone continucus 


electric arcs. | | MA 
20.230 Marconi & MamncoNr's WIRELESS TELEGRAPH Co. Wireless telegraph trans- 


mitting and receiving stations. | ле р 
20.435 Suaw.  Hieh-vcltaee ceiling rose with a detachable plue connection inderendant 
of the cover and base. | | OP 
20.628 Tonkin. Internal-combustion engines using liquid fuel. 
20.815 Siemens Bres. Dynamo Works & LYDALL. Eloctricity meters, | 
20.827 Акт.-СкЕз. Brown, Boveri & Cie. Dynamo-clectric machinery for starting 
purposes. (Date applied for. 22 1 09.) " | TuS 
20,869 WarrEss. Regulating the voltage of and between electrical machines running in 


parallel. 
21.008 Сїтїк. Arc lamps. 
21.219 ANDERSON, Коззны. & Gray. 
21,303 В.Т.-Н. Со. (С.Б. Co., U.S.) 


Systems for the distritu*ion of electric energy. 
Selective switch systems. 
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21,441 CHAMBERS. Method of controlling electrical qualities by means of sound waves 
and apparatus therefor. (Cognate Application 27.663 09.) _ 

21,471 MitcHELL. Operating railway and tramway points and the like. 

22.715 JOHNSON. (Badische Anilin & Soda Fabrik.) Production of long stable electric 
arcs. : 

22.878 Вл. & READMAN. Electric telegraph insulators. 

22,997 KENT. Generating heat by electric currents, 


1910 SPECIFICATIONS. 

1,145 Stevens, Stevens & LamBert. Brushes for electrical apparatus, 

2.748 Арлм$ Мес. Со. (Cutler Hammer Mfe. Co.) Electric switcnes. 

3.607 BissELL. Power-transmittine mechanism. 

3,915 SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Voltage regu- 
lation of dynamo-elec tric machines. 

4,9907 Farny, Dynamo-electric machines. (Date applied Гог. 13/09.) 

6.033 Firm Мескек: вуч & Stocker. Rotary contact-breakers for magnetos for dual- 
ignition systems, (Date applied for. 20 429.) 

6.124 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Alternating- 
current commutator electric motors. 

6.397 WotrRAM LamMren Axt.-Ges. Surport for incandescence filaments in electric 
glow lamps. (Date applied for, 15;3.09,) 


COMPANIES’ MEETINGS AND REPORTS. 


ome 


CITY OP BRISBANE ELECTRIC LIGHT CO. (LTD.). During the half. 
vear ended July 31 the revenue from the sale of electricity increased, 
compared with the revenue fer the corresponding репо of 1809, by 
29 per cent. The usual sums were placed to credit of franchise purchase 
sinking fund and accident insurance account, and substantial sums to 
credit of renewals, replacements and contingencies account. The 
directors have established reserve and dividend equalisation funds and 
the credit balance was £4,381. 2x. 5d.. which, with balance forward, 
made £6,384. 38. Ш. Out of this a dividend was paid at the rate of 
6 per cent. on the preference, at the rate of 10 per cent. on the fully-paid 
ordinary, and at the rate of 10 per cent. on the contributing shares in 
proportion to the amount paid up and а bonus at the rate of 2 per cent. 
per annum on the fully-paid ordinary and on the contributing shares 
was also paid. ‘The balance (61.8325. 5s. 44.) was carried forward. Тре 
building of the new water-side power station is nearly completed, and 
progress has been made with the: fcundation for the 700 kw. turbo- 
generator, and the erection of the new boilers. The demand for elec- 
tricity is such that it has been decided to materially increase the capa- 
city of the new station, and a second boiler and another turbo-generator 
of 500 kw. capacity, together with the necessary condenser, pumps and 
economiser, and also a. large quantity of underground. mains, have been 
ordered. 


CLEVELAND & DURHAM POWER (L1D.)—.M the meeting on Fri- 
day Mr. Jas. Falconer, M.P., in moving the adoption of the report, said 
that the outstanding features of the vear were the great reduction in their 
capital expenditure, showing that their main general ca] ital expenditure 
had now qcen completed, and that all the company required in the way of 
capital expenditure for the future was the expenditure necessary for 
making connections with consumers, ‘The other feature was the increase 
in their gross profits by £10,843, showing the extension of their business. 
He exy lined the position of the company, in which he had the utmost 
confidence, and he outlined. certain financial arrangements which were 
proposed to be submitted to а future mecting for the adequate carrying 
on of the business, 

An extraordinary meeting has been called fer the Z5th inst. to cen- 
sider resolutions for the reduction of the capital from £1,000,600. to 
£700,000 by cancelling capital lost or unrepresented by available assets. 
It is proposed to cancel the 1,081 £5 deferred shares held in trust for the 
company for the purpose of surrender ; to reduce the remaining 58,311 
issued. deferred shares from £5 to 10s. cach, and to reduce the issued 
ordinary shares from £5 to £4 each. 

NORWICH ELECIRIC TRAMWAYS CO.—'lhe directors! report for the 
vear ended June 3 states that the balance profit derived on the working 
of the tramways is 48,377. Adding £171 interest and transfer fees, the 
gross profit for the vear was £8,549, and, with £197 brought forward, the 
amount standing to credit. of profit and loss account is £8,747. ‘The 
directors recommend that £2,500 be placed to reserve, that a dividend of 
1] per cent. be paid for the year. 

WILLANS & ROBINSON (LTD. )—On Tuesday at the half-yearly general 
meeting of this company, the chair being cceupied by Mr. J. С. Peache, 
managing director, the report and accounts were adopted. An abstract 
of the report appeared in our last issue. Referring to the loss on the six 
months’ working of £8.00], and the reduction of the cash balance from 
£23.814 on Jan. 1 last to £995 on June 30. Mr. Peache said the greater 
part of this reduction was represented by working capital locked up in the 
balance of debtors, work in progress, and stocks. "This increased volume 
of business was represented by orders taken at very low prices, For some 
time past the directors had been confronted by two alternativer—to take 
orders at miserably inadequate prices or to give up the strugele and close 
the works. There were signs that the worst had been reached, and some 
hope that in the near future more normal conditions would prevail. ‘The 
difficulties they had experienced were apparent in the balance-sheets of 
other industria] businesses throughout the country, especially those 
concerned in the production of machinery for the generation. of elec- 
tricity. ‘The electrical trade was unremuncrative сп the Continent as 
well as in this country, and Continental firms, to keep their shops 
employed, were offering electrical machinery to buyers in this country 
at prices below cost of production. To maintain their position they had 
abandoned the type of turbine hitherto favoured, in order to compete 

with new turbines from America and the Continent, 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


BRUSSELS IMPROVEMENTS (1910) (LTD.) (112,063.;,—R«g. Oct. 6, 
capital £10,000 in £1 shares, to construct, equip. improve and work rail- 
ways, tramways, docks, harbours, electric light, telephone, telegraph and 
power supply works, public buildings, &с., and to adopt an agreement 
with G. О. H. Klopp. W. G. Kent, К. P. Hawksley and С. Defosse, 
Private company. First directors, G. О. Н. Klopp, W. G. Kent, К. Р. 
Hawkslev and G. Defosse. 

J. В. SAUNDERS & CO. (LTD.) (112,037.;- Reg. Oct. 4, capital 
£20,000 in £1 shares, to take over the business of electrical and mechanical 
engineers and contractors carried on by W. H. Redcliffe Saunders, J. H. P, 
Berthon and S. G. Leech at Westminster and elsewhere as J. B. Saunders 
& Со,, and to carry on the same and the business of metal workers, 
founders, machinists, tool makers, &c.. Private company. First dirce- 
tors, W. H. Radcliffe Saunders, J. Н. P. Berthon S. G. Leech and another. 
to be nominated. Reg. office. 9, York-strect, Westminster, London, 


STATUTORY RETURNS. 


BARBADOS ELECTRIC SUPPLY CORPN. (LTD.)}-- Statutory returns dated 
July 29 shows capital £60,000 in £1 sheres 43.415 shares taken up, of 
which 23,415 preferred and participating are payable in cash, and 20,000 
ordinary are considered as fully paid. A further 2,424 preferred shares 
were allotted (pavable in cash) between Ли. 10 and Sept. 8. No mort- 
gages or charges registered. 

HENDON ELECTRIC SUPPLY CO. (ГТО. —Heturn to Aug. И gives 
capital £50,000 in £5 shares, 5.660 shares taken пр. £23,560. 10s. paid; 
leaving £1,439. 10s. in arrears. Mortgages and charges, £25,000. 


MORTGAGES AND CHARGES. 


CUNNINGTON & HARRIS (LTD.)--Second mortgage debenture dated 
Sept. 29, 1910, to secure £700, charged on company’s undertaking and 
property, present and future, including uncalled capital (subject to first 
mortgage debenture for £250). Holder. S. Harris. 

EILOWATT PUBLISHING CO. (LTD.)--Is«ue on Sept. 29 of £412. 10s- 
debentures, part of a series of which particulars have already been filed, 


CITY NOTES. 


ГЕРЕН pn 
MEMORANDA (Sept. 29).—Bank rate 4 pər cent. (Sept. 29, 1910) 
Price of silver, 2514. per oz. Consols 801 —803 for money ; 801—804 
account. Consols Pay Day, Nov. 4; Stock and Shares Continuation 


| Day, Oct. 26; Ticket Days, Oct. 27 and Nov. 10; Pay Days, Oct. 14 


and 28; Mining Shares Carry Over Day, Oct. 25. 

Prices oF METALS (London).—Coyper, cash, 563; three months, 
574. Lead, English, 124, —132; foreign, 121: —134. Spelter, 23} -24. 
Tin, English, 158—160; foreign cash, 162; three months, 159}. 
Iron, Cleveland, cash, 49/71, three months, 50/3. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declared an interim dividend at the rate of 7 per cent. per annuin on 
the ordinary shares for the half-vear ended June 30. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—The directors have 
declared an interim dividend at the rate of 10 per cent. on the ordinary 
shares for the nine months to Sept. 30. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)— For the half-year ended 
June 30 a dividend at the rate of 6 per cent. per annum has been declared. 

DIRECT UNITED STATES CABLE CO. (LTD.)— The board have resolved 
on the payment of an interim dividend of 4s. per share (tax free), being at 
rate of 4 per cent. per annum for the quarter ended Sept. 30, pavable 
27th inst. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.|— Th» directors have declared 
an interim dividend for the half-year ended June 30 at the rate of 5 per 
cent. per annum (tax free), payable on Ist. prox. The transfer books 
will be closed from [sth to 31st inst. inclusive. 

NEW ST. HELENS & DISTRICT TRAMWAY CO. (LTD.)—The directors 
have declared a dividend of 1} per cent. (18. 64. per share) on the pre- 
ference shares on account of arrears, 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors have 
declared the following interim dividends : 3 per cent. on the 6 per cent. 
cumulative preference shares for the current year (less tax) and 3 per 
cent. on the ordinary shares (tax free). 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted a quotation to a further issue of £50,000 44 per cent. first mort- 
gage prior lien gold bonds of the Montreal Water d Power Со. The 
Committee have been asked to appoint a special settling day in and 
grant a quotation to a further issue of 40,000 £5 ordinary shares (£3. 10s. 
paid) of the United River Plate Telephone Со. (Ltd.) and to grant a 
quotation to a further issue of £25,000 44 per cent. first mortgage prior 
lien gold bonds of the Montreal Water & Power Co, 
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10; .. 

ee Hastings & District Elec. Trams, 6% С. 
44% ! tDo. 44 Ded. $їзєк........... bie 

10 6° | Imperial Tramways Ord. ......... 

10! 6% | $Do. 6 per Cent. Pref........... ; 


Surplus Lan 15 Stocks... 


per Cent. Debenture Stock ...... 


К (red.)........ 
. & Notting Hill 
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E LIST. 


Last 
Di NAME, | Огтрвир | BUSA 
Wauzx то 
ps x Ocr. 12. 
| Electricity Supply. MONS M 
10! 5/0 ! Boarnemouth & Poole Е] xr | Mr ons 
oole Elec. Sup. Ord. .... ; 
10! 4/6 | Do. 4$ per Cent. Cum. Pref... : 19 Feb! Хер | A 
10 6 | Do. 6 per Cent. Cum. Second Pref. 5 13 eb, Aug | 10° “° 
St.. 41X | Do 44 per Cent. Deb. Stock (red) у... 4 7 Jan, July 202i | 
5' 4/€ | Brompton & Kensington Elec. Sup. Or (6 9 K de 
5\36 | Do. 7 рег Cent. и 4 15 Маг Sept .. к 
1% Central Elec. Sup. Co. 4% Guar. Deb. Stock 313 une, Dec | .. кт 
5 2 Charing Cross ( . End & City) El. Sup. Co. 6 5 eb, Aug 4) 2; 
5 2/3 per Cent. Pref. ......... 4 17 eb., Aug | 4А .. 
St. | 4% | Do. 4 per Cent. Deb. Stock (red.) 4 | ап, July | 971. ., 
St. | 44% | Do 4j per Cent. Deo. Stock (red.) .. 4 7 и 1011 .. 
5 2/3 _Do. ty Undertaking 44% Cum. Pref. 5 9 an, July 3}: 3i 
| 2 vhelsea Electric Supply Ord.. 512 h а 
‚ 44% | Do. 4} per Cent. Deb. Stoc 4 9 June Dec | ..  .. 
10, 6/0 | City of London Electric Lighting Ord. .... 6 9 Feb, Aug | Hur A 
10] 6/0 | Do. 6 per Cent. Cum. Pref. .... "n 4 18 ап, July | 12. iig 
2 | St | 5% | Do. 5perCent. Deb. Stock (red.) 4 0 пе, Dec | 122 | ., 
i St. i 4% Do. 4i per Cent. 2nd Deb. Stock 4 7 an, July | eo 
| 5 .. | County of Durham Elec. P. D. О p n s pril, Oct ds va 
5 5% | Do. 5 рег Сепї. non Cum. Pref. . | 8 0 April, Oct T | ia 
10 4/0 | County of London Elec. Supply Ord. ...... 6 2 Feb, Aug iv eu 
10, 60 ро. Cent. Cum. Pref. ........ 5 6 Mar, Sept ilg 
+ 4 % Do. 4j per Cent. Deb Stock (red.) .. 4 3 n, July ° T 
| о! Оо. Second Deb. Stock ..... ——— aie 4 7 ay, Nov | lOi .. 
$, 2/0 | Folkestone Electricity Supply 5 :9 pril, Oct ; "^ 
5 2 6 Do. 5 per Cent. Cum. Pref. .. 4 13 Mar, Sept Ше 
t.| 4% Do. 4j Ist Deb. Stock (red) 202227! 4 8 Feb, Aug | 391 99 
5 4/6 | Hove Electric Lighting Ord...... : 5 9 pril, Oct SUE Jee 
$ 4 Kensizgton & Knightsbridge Ord.......... 56 eb, Aug zi 25 
S| 6% | Do. 6 рег Cent. Ist Pref а... 4 18 | Jan, July | e | e 
4 
4 
5 


ап, July . | ee 
une, Dec . вө 
an, July ee 
une, Dec @e | ee 
| Feb, Aug ee ee 
Feb, Aug ee | ee 
an, July m T 
arch .... oe | ee 
ARCA РЕЧЕ oe ee 
Feb, Aue ee ee 
Feb, Aug we ee 
an, July oe oe 
eb. вое. ee ee 
pril зоо. ыл ве 
ee ee ee 
Feb, Aug lj ee 
April, Oct ee ee 
April, Oct es ee 
April, Oct ee ee 
April, Oct e! ee 
Mar, Se . .. 
Jan, July | SA) 54% 
April oe oe se 
an, July ee ee 
рп], Oct ee ee 
an, July ee ee 
eb, Aug ee ee 
Feb, Aug Tm “+ 
June, Dec | H і 
Fet, Aug 3 24 
April, Oct | 39,  .. 
May, Nov .. | ae 
eb, Aug 64]! .. 
eb, Aug 84 ds 
eoe. | 45] 44 
an, July 1014! x 
рги, Oct oo ^ oo 
| Арп1, Осї * | oe 


eb, Aug Ф oe 
lan, July oe | 2 
ee eo | "* 


ul • | ee 
A i. ee 
April -... à i 
eb, Aug M 
, Jul "M А 
H à | 95 


but not for redemption, 
ned to quote these, 
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ELECTRICAL COMPANIES’ SHARE LIST .— Continued. 


ы |Last Price RATE | рутовио | BUSINESS Last Price RATE | гуутовир | BUSINESS 
Drvi- NAME, Wed. = [pz cant. WEEK TO Drvi- NAME, Wed., (PER CENT. WEEK TO 
Alp —  — ^" | Oet.iz|Ymtxo PU jOc12- E DEND _ ENTM (Фев. 19. |Yumwso| DUE - | Ост. 12, 
ь High-| Lo w High-| Low 
а Electric Railways and Tramways— Continued. | c, d. est. | est.- £ а d est. rus 
t 3196 Met. Rly. 34 per Cent. “A” Deb. Stock.. 90 —92 3 15 6 an, July EM — ee еә ее 
Stj ee Metropolitan District Railway Ord....... 2141—22 =. eb Aug | sit 2110 ale dead тает & Fae Tolegh Чер Сар. St. e dr Aen e gam К Бан. 
Se 3% 419, First Pref. . eRe eee оо ооо о 79 —81 3 14 0 Feb, Aug | i н. 49 ро 4% Cons. Bonds 1 ts aea de ace 106 —108 3 14 0 e ss ee 
Ps Do, Assented Ext Pre (int. Gur by 73 —75 |413 0 | Feb, Aug | 241 7405 S4? | Anglo-Portug'ee Tel. 5% lat Mt. Db. Stk 194—103 415 6| Mar Sept | au) а 
St | 3% | Do. 3 per Cent Consoltd, Renteharge 104 —76, 3 19 О | Jan, July 067 59 D. Monte Vices Telephone Ora ec) oi 2 6.0.07. Now seca | n а 
St.| 4 Do. 4 рег Cent. Midland Rent-charge) 100 —103 (4 O 0 | Jan, July 1421 14] 9e Do. 5 per Cent. Pref ое NME T M TTL | May, Nov ҺЕ No 
St | 6% | Do 6 per Cent. Perp. Deb. Stock......| 141 —143 4 3 9 Jan, July 100] 14-и | р 165 5 14 O! Feb, Aug | 1044 .. 
а Do. 4perCent ГАНо................ 99,737 |4 2 6) jan, July ЧЕ Do. Def. Stock ер 121 — 123 1 4 17 0, Feb Aug 124 .. 
1; 43d. Potteries El Electric Traction Ord. .......- i ee pil Oct | ** | +: 10 6 Do. 6 per Cent. Cum. Ist Pref.........| 10 —102 |5 8 6, Feb, Aug | - Же 
1| 06 | Do. SperCent.Cum Pre... E |7 $ D РЬ Ае | [10 6/0. Do брегСепі. Cum, 2nd Pref.........{ 10—10} |5 8 6 Feb Aug! г, 
St ее 5531 Мау, Nov | +: | = [19] бє. Do. SperCent non-Cum.3rd Pre£...., 5—58 |4 8 3| Feb, Aug | 54; .. 
sel ae S Met, Erec Trama. & Lig. 6% Gm. Pi ie Sey Ө гоп: Da Deb. Stock 34 per Cent (red)... 38 —99 310 0 June рес | x | 
t. 4% De. 4 per Cent. Deb. Stock.......... 5 14 C Jan, jur "| Бе 4901. Do. 4 per Cent. Deb. Stock (red.).... 99 —101 | 3 19 О | Jan, July 994, 58; 
100| 5% | Sunderland Dist, Elec. Trms. 5% IstMtDb. 8 4 О Jan, July 3 Z 44% New York Telephone Со. 30 yr. Bnd&.....| 109 —101 , 4 9 0 we 10C1! 100} 
г. | 10/0 | Undered E Rya Lon: 6% In. bds.witheoupó, 07, To une, Dec аз 1081] 71 1/0 (Oriental... инь, Pli 14:19 6 | April, Oct | -| . 
са Elei iat Bone еее 931! 93 | 110/78, Do 6 per Cent Cum. Pref. oe | iil 4 7 0| April Oct n | 
ЕА а e ki JI 49 Оо. 4 рег Cent. Red. Deb. Stock...... 410 о Jan, шу ** | oe 
"| 4% | tDo. 4 per Cent. Ist Power Но. Dbs. ..| 92,72 | 4 10 | 98i; E HE о Telephone Co. of Egypt 44%Db.Stk.ired)| 99 —101 | 4 9 О! Jan, Ju EU EPA 
5 ae Yorkshire (W.R.) Elec. Trams, Ord....... 1 ee March .. рК a 5 Ч United River Plate Ord. ез rights MERE 7) —7 5 8 6! uly ptt et 78! 7% 
| 4 Ро. 6 рег Cent. Cum. urs ser sess А | 12 ik эй 5| 2/6 | Do. 5 per Cent. Cum. Pref. ..........| 54—54 |4 9 0, June, Dec | +.) n 
t| 4 | Do. 4perCent lst Deb, sisse] 7 SASCHA du '" [sc 44% | Do. 44 Deb. St. Көй................| 109 7109 | 4 5 6 | Jan, July | ·. | .. 


Financial, investment, &c. 


Electric Manufacturing, &c. M cage ва 2 "AMETE. 
| 3 ес. n. Investment um. ej ‚& , “| ee 
St. | 4#%| Anchor Cable Co. 4} % Deb. Stock ....| 1011 —1031 4 7 0 “ 1021 101i id 20 tGlobe Telegraph & Trust ........„.....|] 100—191 |5 9 3 | SpDcMrju | 10%: 101 
l| .. | Aron Electricity Meter Огй.............| 1—1; ae НА в | .. 10! 3/0 | 10а. 6 per Cent. Рге!.................] 13171934 | 4 7 0 | Sp,DeMrJu 38| 13; 
111911 Do. 695,Cum.Pf. ................., Ие 6 15 O| April, Cet} 5%! zl 10, 6% Submarine Cables Trust (Cert) у у, 133 —136 | 4 8 3 | April, Oct j .. 
| 20 {Babcock & Wilcox Ота................. TE 4 7 3 April, Oct | ?*| $i ноуте а 
TDo. Ргеї............ о ооооонеооно, — | i ss on an ore Fleetric 
ч 4/0 о o per Cent. Pre Helsby Cables Ord... e бс Ju г i | E Railways, bebe &c. 
Dc. r Cent. Pref......... eee = an, July н °з А 
S is pet ent pee Mart B (edi: 101 —1)8|4 6 6 Jan July | ~ | | 5 2/6 Ba.” E Cam: 5% Cum. Ist Pref. ...... ce 500 ms 2 Pe 
She ee ое cer nt. Pref.. | n .. Feb, Aug 10211 °° iSt 4% p 4 Ro Stock п... 51—97} | 4 12 E ' "^| 97| 96 
100| 6% | рОо. 6 pe: C ent. Prior Lien Dbs. (rd.)..| 109, —102 | 5 18 0 A - ISt. 44% „бо, 41% Deb, Stock ре we EET i: ju. 166] 20: 
SE 4 Do. 4 per Cent. Mort. Deb. Stock... ... 614—634 | 6 О! Jan, [шу | ee ISt | 5% | Auckland Elec. Trams. 5% Deb. (red.).. Siel 415 3 dedi pit $ 
t 4H BrushE.Eng. Co. 44% Регр. ist Deb.Stock| 37 —42 110 ;4 O | Mar, Sept | *'| + [ s 4/6 | Brisbane Electric Trams. Invest. Ord ....| о 6 8 0 мау. s 4 
Do. Perpetual 2nd Deb. Stock........| 29—27 15 16 0 | Jan, July ‘yy КЕ Do. 5 per Cent. Cum. Pref. .......... и 4150, а d 
ur id Callender's Cable Con. Ord..... инь. | ЭР 9 07 14 0 Jan, July ыз 5, 6 4196 208: Alp per Cent. Db. Prov. Certs....... а | 4 8 © | Ü S |140 128) 
5 2/6 | Do. 5 per Cent. Cum. Pref....... 4—5is 416 3! Jan, July ы St, | 8% ritish Columbia El..Rly. Df.Ord. ex rights 17—12 5 12 6. м р Pol 1:9 
st. \44% | Do. 44 per Cent. Ist Mort Debs. (red.)..| 1031—1001 4 5 3 Nov, May 34 ilt 8 Do. Pref. Ord. Stock -..... .ex rights; ла zn 4 19 0 | May, Nov 1104! 110 
I! 1/3 Cebu атре Alkali: Corsare ves e а .2:54—35 14 8 €: May, Nov io 3 [<+ | 5% | Do. 5% Cum. Pern. Pref. Stock...... 102 —104 410 5, aril July В 
St. 144% | Do, 44 per Cent. 1st Mort. Deb. (red.).. 65 —108 4 3 6! Feb. Aug “A 10081 45/449, | Do. 4$ per Cent. 1st Mort. Debs....... 100 oi 4 6 6 | April, We E 
1| 1/0 ! Chadburn's (Ship) Telegraph Ord. ...... 1—1 5:9 01 March .. ** 1100 4% Ds ancouver Power Debs. ........ 103 Tio; 4 7 6 Јал, July ! 104 NT 
| 0/82 | Consolidated Electric al Co. — Ө» 4—3: 5 18 9| August | т А А о. 43% Perp. Con. Deb. St. ........ 37 97 4 20! M ‘Ss. {| 980 '95 
l' 0/6 | Consolidated Signal Co...... | ЧТ 1512 0 | April, Oct | * | + t 5%, | Buenos Ayres Lacroze Trams Ist Mt. Db | | 5 1 0, Mar, Sep 
1' 0/7; } Do. брег cent. Cum. Pref. .......... -ü |6 80, April, Oct | °° | Бі. 6% Buenos Аугез Port & City Tram, lat Mt 971—100 5 | Feb, A E 
3; .. | Crompton & Co (Nos. 1 to 85,000) Vs aoi 4—4 5 00 hr July .. T Deb. Stock ................. : Har: 151 6 ы , SA 4 "nm 
100 5% | Do. 5 рег Cent. Ist Mort. Debs. (red.)..| 83 —56 |516 0: Jan July | ** | ++ f 5| 2/6 | Calcutta Tramways (1 to 7 ‚610)....... 4— m |4 8 0 ar, | 
| 1' 0/7; Davis & Timmins ооо ооо ооо во овое i—!t ee Mar, Sept s ыы 100 2/6 | Оо. 5 per Cent. Cum. Pr ef. оочоооавач 97 k | 4 17 6 pis July ud 
5 1/2} | Dick, Kerr & Co. Ог4.............. aus 4—1 |6 0 0 |Sept. ... 2: | ce] 14490 | Do. 44% 1st Deb. Stock (red).. | 9 — 1 |410 0, Jan Juy | oe 
5 0/75 | Do. 6 per Cent. Cum. HUE eee] ali | 5 13 0 | Sept ... M | ++ fse | .. | Cape Electric Tram Shares ...........- PIS . F.Mv A 5il ва 
SEA Dodge Cent, Deb, See id "SIE | Dy ye Бутш дт ашшы sizi аа gaan) Si © 
5 n ш; - ES oe ео, u "E Mid e ock oe оооае е T П x s 
HE di: wan United АУ Sk ER ГЕН о 3o] Feb. Aug | s np 5 сото ае ME 97 —100 | 5 2 0 May, Nov | 581) 98 
St.|4 Do. 4 per Cent. Mort. Deb. Stock (red.) —98 |51 0 | June Dec | ** | •• [100] 5 ectric Traction Co. of Hong Kong 5 pei ; 
St.| 5% | tDo. 5 per Cent. 2nd Deb. Stock......| 27-83 |6 5 0 | Mar, Sept | °° | e Cent. Ist Mort. Debs. :.... Ке 79—82 |6 2 0 June, Dec | + | + 
„| .. Бш, Elec. Corp. Ord...........| wd oa gan. july s+ e f 1| 5% | Havana Elec. Ry. Con. Mt. 596 $1,000 5 33 —10 ГЕ » 
5 Do. per Cent. Cum. Pref. .......... scio s ay, Nov oe | oe ee cour ae RE Vos аль : —101 540 | eb, Aug oe 
з 4 Do 4 r cent. 1st Mort. Deb. (red.). . о 515 € | Jan July | ** | efi .. algoorlie Elec. Trams Sh. ............ it vi Фа co | oes 
i Electric pper cent, fs Co ооо ооорхоое t^ oe an, July р 1? 100 5 | Оо. 5 per Cent. "А " Deb. Stock...... 92 s 5 5 Q | Jan, July E "t 
2 P Do. 1 per Cent. Cum. Pref eret 11—1# |5 2 0 у... eli: i| 5 6% | Do. 6perCent.'" B" Ditto .......... а 8 0 0! Jan, July TI 
St.| 4% | Do. 4per Cent. Perp. Ist Mort. Debs . 99 —St | 6 5 O | Jan, July PEE 5, 2/7; | Lisbon Elec. Trams, Ord. .............. T ab 415 6 | July 03 р ee 
10 5/0 МИ Electric (1900) 5% Cum. Pref. . 74 —8 6 5 OQ! June, Dec au ‚+ роо 0/7; | Do. 6 per Cent. Cum. Pref. .......... 9—10, 4 lo 9 | Jan, July т, oe 
St. | 4% | Dc: 4 per Cert. Ist Mort. Debs......-. &0 —54,:$ 15 0| Mar, Sept; c | ++ [St | 5% Do. 5 рег Cent. Reg. Mort. Debs. ......| сє ов“ | 4 18 O Jan, lu ES ih RE 
5 5/0 | Henley's Telegranh Works Ord......... 124—121 5 1? € | Feb, Aug | E . `| 5%, | Madras Elec. Trams. 5% o Deb. Stk. ete] Ш 5 2 0| Jan, July 591 8 
5 2/2 | Do. 4j per Cent. Pref. ..... Ve Ee oda оњ ой | 4 4 © Feb, Aug ** 1:00; 5% | Manaos Trams and Lt. Со. 5% Debs . ‘| 971—931 510 0 Feb, A 581 984 
St. 46% | Do. 44 per Cent. Ist Mort. Deb. Stock 104—104 4 2 0 Маг, Sept} | ef. | 5% | Manila Elec. Ry. $1,000 Gold Bonds...... 129 —]31 2.49 B. FOOD UE 14913; 131 
10 5/0 | india Rubber, Gut. Per., &c., Works....| 144—154 '6 И 0 | Feb, Aug б .. до! $1} ` Mexico Trams Co. Com. St. ............ cf 570 - зві, JH 
00 5/0 | Do 5 per Cent. Cum. Pref. ...... se| 204—114 |430 р i| 108].. | 5% | Do. Сеп, Con. Ist Mort. 5% Gold Ваз 1o. ioe Е ges tOr | tou} 
100! 4% | Do. 4 per Cent. Debs. (red.) .......... 96 —1W | 4 0 O | April. Oct | +: | • [5% 6% | Do. 6% 50 уг. Mort. Віз... .......... 4518 6 . 
l| .. ! National Elec. Construction Co. ........ i—i ә April . vd 44% | Montreal "St Ry. Sterling 4$ per Cent. 101 —103 | Й Fob. A . 
I| .. | Richardsons, Westgarth & Co., Ltd. Ord. 14 "n №, ja - Debs. (1922) (Nos. 601 to 2,000) ........ 102 —104 | 470 eo, Aug 5 es 
| .. | Do. брег Cent. Cum. Pref. .......... в — f ‚л May, Nov | «| «+ [се 449%, Do. _ do. (Nos. Dome) Ta 1—1 4 6 2 aar Ж 
St. | 4% | Do. 44 рег Cent. Регр, Deb. "Stock. . 79 —63 5 8 6! Jan, July | ** | «+ } 06 | Perth Elec. Trams Ord. etn 100—103 210 0 | May dus i . 
1 ee Simplex Conduits Ord. .cccveccccccvecs ц oe oe did е7 t. 5% Оо. Ist Mt. Db. Stock | sesoses : | 417 6 Jan, y чы 
5 ..| Do. 6 рег Cent. Cum. Pref. .......... 5 —5l ii aM 3 es 5, 3/0 , Rangoon Elec. Trams & Бирр Со. `6% 5—5] | 
12 12/0 | Telegraph Construction & Maintenance. . 95} —371 | 5 12 0 | Mar, July 36i Cum. Pf, i.e eerte өөө, ght pl, 5 43 e QE. 
100 4% | ‘Do. 4 per Cent. Deb. Bonds (1909) ....| 101 —105 | 3 17 6 | Jan, July | 5, | +3 36 144% | Ро. 74396 Ist Mort. Deb. Stk. уу... 105 —107 | 41 i 19711 105} 
1. 1/0 | Vickers, Sons & Maxim, Ltd., Ord........ “ —4 4110 ES в. 2)1100 ait Rio Janeiro Tram, Lt. & P. Co........... 39 19) 13 “ oe | 56; 
1| 0/6 | De 5 per Cent. non-Cum. Preference.. 19—14 10 as TOT Е Do. 30 yr. Gold Bnds. .............. SL cus 500 | ee 974. 913 
St. 59 Do. 5 per Cent. non- -Cum. Preferred 2 108 —111 410 O T ee ee 100 5% | tDo. SO yr. Mt. Впдз ................ - 586 se | 
St | 4% | Do 4 рег Cent. Ist Mort. Db. Sk. (гей) 102 —104 | 317 O June, Dec «+ | ++ f.. | $28 ао rau Tramway, Light & Power Co. 152 —154 1533 
100 44% | Do. 4$ per Cent. 2nd Mort. Deb. (тей. 104 —106 4 5 О | June, dn Ae malt 09.8 ock . exam tn аб 103 6 10 0 T 102! | 10i] 
100! 5% | Do. 5 рег Cent. 3rd Mort. Debs Scrip... 05 —107 | 4 13 6 а ICO} .. 5 per Gent; Ist Mt. $500 Db. ...... 100. 102 4 17 2| June, Dec | 
10! 10% | J. С. White & Co. 6% Cum. Pref. .... 121—134 7 8 O mcm .. | .. Hoo 45, ть Со. Ist Mt. 44% Ster. Bond: = 4 8 0 | Feb, Aug ee рга 
1 Villans & Robinson Ord зо фене ecc 0990 ER ee pr, t oe eo А 
5 1/6 | Do. 6 рег Cent. Cum. РтеЁ.......... ,1 М (4 3 0! Apr, Oct | +. | +. Colonial and Foreign Electricity 
St. | 4% Do. 4 per Cent. 1st Mort. Debs......- 60 —12) 5 14 0 May, Nov uis ae Supply, &c. Я 
Adelaide Elec. S'ply Co. 6% Си. Pr.......| OF 5 0 Oj Mar, Ѕер | у. °° 
Telegraphs. 13) 2B | Bombay ES. & Ренн...) 1010—10 |5 5 9 ан He. 
10: .. | Amazon Telegraph IM ud T June, Dec | „4: 3h St. 415 D 2 poy ete Deo наси ae i : 4 о | Jan, July | ^ = 
100! 20/2; Do. 5 per Cent. Debs. (red.) Scrip ....| 95 —97 | 417 6° Jan, Jul? 55 ..{.. 15% CONG EIC 2. п DUIS ock.. 7 2060 Apri; Oct buc 
d. E E eds ооооее ооорсо ооо ооо А Y Я ч E AN 1091: 128 boo БА Edi Cen. El Со Com. St......... 110 —]14 5 3 0 i lied Кй 
f. О. reterre ооооеооововоеооовсево е A a; э ME ;* | ` TOR -—121 с MX ^. 
St, 25/0! Do, Deferred ....« eerte 261—264 |415 D | FMy,AeN 2210, 201100) $3p | (Do 7 От. ак a 
St. | 4% 'tCommercial Cable 4 per Cent. Deb. St...) 811—960) ! 4 i2 6 | Jn, Ap,]y.O t 7111001 5% ist Mort. Stl. Deb 95 —99 | 419 O | Jan, July | > M 
10) 6/0 | Cuba Submarine Ord. . РТО ИШ: с, | 6 6 Oj Feb Aug | * Е e Development Co. of Ontario; ;....| 824—851 | 5 17 0 „|+ 
10 100 | Do. Preference 10 регСеп&..........| 16%—1/} | 513 9 | Feb, Aug Elec. ау Co. of Victoria 5 per Cent 5 
$ 2/0 M Direct Spanish Ordre рее кы», p» 5 B 0 AP. e is Mort en “St. ictona o per t 85 —83 |514 О! Jan, July - >. 
ы 5/0 Оо. 10 рег nt um e 006 0000669 0 = ы v p , ee Sup. & Trac. Co. . *»e99999 —1 ик $i s 
s) 41% ' Do, 4} per Cent. Deb, sevccceccecees| 101 —103 | 4 17 6 Jan, July ity Kalgoorlie Elec. Power & Ltg. сн ии ү i ME. 
29 6/0 Direct United States Cable 161—161 5 8 3 Ja, Ap, ]y,O Do. 6 per Cent. Cum. Pref. . NT 57—24 8 2 6 April Oct ee ee 
100 1% En Mus Cable 41%Re Db. (rd). 19211861 2 A B РИМ, yo ida, 133 de Kaministiquia Power Co. 5% Gold Bnds.::| 100} = 04 $506 £ е. oe 
St tern r nary anes gien бута erare i EE 4 4 ; "uo | ai [ Madras E. S. Corp Ord «5 э ө өө ө ө оофофое 2} ` ee ee et | oe 
13/6! Do. 3j per Cent, Pref. Stock. ..-......| Bè —86 4 1 6! Ја,Мују,О К 5; ^ "| a3 —a8 з uj фу 
SEIN | Do. 4 рег Cent. Mort. Deb. Stk. (rej. 1020—1043 3 17 9 | May, Nov 1031 и Profese DDASS © | Me o) D 
St, 2/6 | Ezsterr De acca NEN ‚| ,1241—13. |5 7 9 | Ja, Ар, Ју,О 144 Mexican Elec. Light Co. 59297 Y^ Mort. 
100 4% | D>. 4 per Cent. Deb. Stoc IX —10z 318 6 | Feb, Aug | 1011 Cod Bondeu. и ......| 90—91 [510 0 i 91 83 
2» 4% Вази: cad Saf, 4% Mauritius Sub. ‘Debs и. 3 18 O0 | May, noy .. Mexican Lt. & Power Co. Com. St... | 891—901 |4 8 6 b 8»| #9} 
12 5/0 С.М (of Copenhagen), with Coupon 89 .. ЗН 513 9 | Jan, July ee Do. ^ Cum. Pref. St. ...„ә°......| 1084—1091 6 8 0 » 1094 109 
25 52/6 Indo- European "esc ооо оо ооо рб 5 18 6 May, Nov Do. 595 "Ast Mort. Cold Bnds. ЕИ 94 —95 5 5 6 | FS 3144 94 
100 £% Mackay Companies Common ....›..... p = : о 4 Ja,Ap,J¥.8 x Montes VHC E Poca CO Сар. 52111 MS —150 |4 13 6 | ЕМУАМ 1451. di 
an 4% Do. Preference ecc. м Ja, : JY, River Plate Electricity Co. Ord. Stk wee 215 — 225 4 0 0 | April PECES 220 218 
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NOTES. 


НЕЕ 
The Edison Accumulator. 

ALTHOUGH some scanty information has appeared from 
Ише to time in regard to the Edison cell, it is noticeable 
that test results have generally been wanting. Indeed 
there have been practically no authoritative: tests since 
those published by Mr. W. HinBERT several years ago, 
Doubtless this has been due, at least to some extent, to the 
fact that trouble was experienced with the type of cell 
first placed on the market. This type has now been 
replaced Ру one which we described in Tue ELECTRICIAN 
of May 12, 1910, and we gather that the performance of 
the new type is sutticiently satisfaetory for Ше silence to 
be broken, for elsewhere in the present issue we reproduce 
part of a very interesting Paper by Мг. W. Е. HOLLAND, 
of the Edison laboratory, in which detailed results are 
glven. 

——À 

WE believe we are correct in saying that reliability was 
not а strony point of the old type of cell. In the newer 
type, however, this difficulty seems to have been overcome ; 
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at least, Mr. HoLLAND states that different cells give 
practically identical results, though we think it must Бе 
admitted that intermittent use in ordinary commercial life 
would not necessarily give the same results as continuous 
repetition tests. In some respects the Edison cell resembles 
the lead accumulator. Thus, low charging rates will not 
completely reduce the топ plate, the negative plate 13 
made with а considerable excess capacity, and the 
ellicleney is much increased by partial charging as com- 
pared with normal charging, The efficiency, of course, 18 
one of the weak points of the cell, and is necessarily so on 
account of the low E.M.F.. On short charges the efliciency 
is stated to be as Шей as То per cent, but on a normal 
v-hour charge this falls to 58 per cent. .X rather curious 
feature is the loss of water, this loss varying with the 
inefliecieney and therefore with the rate of working. 
ш. 

AN interesting point mentioned by Mr. HorraND is the 
тео of shortening life tests. For this purpose the cells 
in the Eli-ou laboratory are run at 130 F., the conclusion 
having been formed that such “hot” rans are three to 
five Сппеѕ as severe as normal runs, the length of the life 
test being correspondingly reduced. As regards specitic 
output (watts per pound) this seems to be high. Bat by 
far the most important feature of the cell is its hardiness. 
To read of an accumulator which may be short-circuited 
with impunity, may be worked with the electrolyte low, 
and шау be set aside and forgotten (whether charged or 
uncharged is immaterial) for a practically unlimited time 
without fear of injury, is enough to make the average user 
of the lead cell envious, What we should like to see are 
the results obtained in traction work. Mr. HoLLAND 
mentions a cell taken at random, which showed con- 
siderably better results after 17,000 miles than the cells 
working under laboratory conditions, This is a promising 


start, and makes us wish for more. 
4 — 9—— 


Central Station Operation. 

WHERE а battery forms part of а central station equip- 
ment, it serves to some extent—dependinz on its size — 
as an ellective 3tand-by in ease of breakdown of part of the 
main generating plant. Where aceumulators are not 
installed it is necessary, if the greatest reliability of supply 
is desired (at any rate, at times of heavy load’, either to 
keep a standby machine running at a low speed ready for 
use at short notice, or else to have in serviee one machine 
more than is necessary to deal with the load, so that in the 
case of failure of any machine the others can divide its 
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load between them. Steam turbines to some extent are an 
exception to the general rule, since their large overload 
capacity may permit the remaining machines to take up the 
the extra load due to one of their number falling out of com- 
mission. An interesting suggestion was made a short time 
ago by Mr. A. R. CHEYNEY т a Paper read before the American 
Institute of Electrica] Engineers. It was to the eflect that 
in the case of turbine plant tlie throttle valve of the stand- 
by machine should be closed after the generator had been 
run up to speed and paralleled, or synchronised, with the 
other machines. The machine would then run as а motor 
and be ready for instant service by opening the valve. 
The author stated that a considerable saving of fuel was 
effected in this way, compared with the consumption 
where a spare machine was kept continually under 
stea1n. Sufficient steam, however, keep the turbine 
warm would have to be adinitted at intervals. In this 
Paper, which was entitled “The Generating System of an 
Electric Lighting Company," the author also referred to 
recent developments in central station practice In America, 
One of the most interesting points mentioned was the 
keeping of temperature records of electrical machinery, 
This appears to be carried out by one of the New York 
companies. For this purpose maximum thermometers are 
installed in all large machines and weekly readings are 
taken. From these readings it 1s stated that serious over- 
loading of the plant can be ascertained. Although too 
much reliance should not be placed on readings of this 
kind, they might prove useful as an indication of the 
condition of the ventilating ducts of the machines, which 
ducts are liable to become choked with dust and grease. 


паи ринит 


Northampton Institute Generating Station. 

МорЕвх electricity supply stations differ from one 
another to such а small extent as regards the arrangement 
and operation of the plant that descriptions of new installa- 
tions are of much less interest to electrical engineers than 
was the case some years avo, When central station practice 
was not so standardised. An exception, however, шау 
perhaps be made in the case of the new generating station 
of the Northampton Polytechnic Institute (London). From 
the point of view of the commercial man this installation 
probably embodies no new features; but from the educa- 
tional standpoint it 1s certainly potes hs. А feature of 
the station, which serves the dual purpose of supplying 
the Institute with electrical enerey and of providing the 
students with machinery and apparatus for test. purposes, 
is undoubtedly the comprehensive character of the switch- 
board equipment. The latter ‘comprises а high-tension 
alternatiug-current board of the desk type, а low-tension 
alternating-current board, a continuous-current main board 
and a sub-station distribution board. As will be seen from 
the descripton of the station elsewhere in this issue, these 
switchboards have been designed and arranged on practical 
lines. In this connection it may be mentioned that the 
equipment of the station includes a battery, а booster- 
balancer, a rotary-converter and а motor-generator, These 
are employed in conjunction with the generating plant, so 
that students will be able to obtain considerable knowledge 
of electricity supply. Moreover, it is interesting to notice 
that due regard has been paid to the commercial side of the 
question, the costs of generation and distribution being 


carefully recorded, and the energy sold to the various de- 
partments being metered and charged for. The reputation 
of the Institute should certainly be enhanced by this addi 
tion to its equipment, and students are likely to obtain а 
more diverse training in electricity supply than where they 
vg as switchboard attendants in a station or sub-station of 
one particular type. 
— 9-————-——— — —— 

Radium.—On the occasion of a visit paid on Wednesday to 
the British Radium factory at Limehouse, Sir William Ramsay 
announced that, for the first time, radium had been produced 
in Great Britain from British ore. The ore in question came 
from St. Ives Consolidated Mines (Ltd.). 

Influence of an Electricity Supply Station on Existing Gas 
Works,— This question, of general interest. was discussed 
by Mr. Dettmar in а recent issue of the 7 Elektrotech nische 
Zeitschrift.” Не arrived at the following conclusions: In 
general, there is no disadvantageous influence on the gas works 
when the number of inhabitants does not exceed 30.000. Both 
undertakings will usually develop. doubtless on account of the 
fact that oll is being less and less used for hehting purposes. 
The erection of an electricity supply stetion allows a number 
of the inhabitants to take advantage of electric motors, which 
are often more siutable than gas engines. so that in certain towns 
the number of vas engines in use is decreasing. For instance, in 
Jerlin. the number decreased, in the seven vears from 1901 
to 1905, from 1.160 to 630, while the capacity dropped 
from 8.700 H.P. to 7.000 н.р. Manufacturers of high-speed gas 
engines have recently pointed out the economy of ‘this class of 
plant. but their calculations are based on the assumption of 
3.000 as the number of working hours per annum. In many 
cases smell motors are not used for more than 150 to 300 hours 
per annum, and under these conditions the gas engine shows 
no economy, 

Silent Discharges Through Air.—When two electrodes 
separated by an air space are gradually raised to a high dif- 
ference of potential and observed in а darkened room it will 
he noticed that before sparking takes place there is a silent 
discharge at the edges of the electrodes ; ozone is also formed 
neer env. points of discharge. It is not вазу. under ordinary 
circumstances, to obtain a steady discharge for апу length of 
time without sparking: but a steady silent discharge can be 
eexilv obtained if one or both of the electrodes are covered bv 
thin sheets of an insulating material, such as glass or mica, and 
an alternating E.M.F. of suitable voltage is apphed to them. 
In a recent issue of the ©“ Physical Review " Mr. D. Н. Kabak- 
jian describes some observations on the nature and properties 
of such a discharge under varving circumstances. The dis- 
charge was obtained between tin-foil electrodes mounted on 
glass discs, One of the electrodes was alwavs covered by a thin 
sheet of glass or mica, and au alternating E.M.F. of 60 cycles, 
which was stepped up to the desired voltage bv means of a 
transformer, was applied to their terminals. The author sum- 
marises his conclusions as follows: (1) A silent discharge 
obtained with an alternating E.M.F. and an insulating dielectric 
between the electrodes separated by an air space, Is, under 
certain conditions, oscillatory in.ch: aracter, e ›) Increasing the 
capacity of the system, or decreasing the air space, tends to 
decrease the amplitude of these oscillations. giving rise to 
smoother discharge-current curves. (3) Variations in current 
density or the insertion in the circuit of a resistance of the order 
of 33.000 ohms do not seem to affect the shape of the discharge 
curve. (4) Moisture in the air diminishes the value of the 
discharge current for a given voltage and air space, as well as 
its luminosity. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair 


Assab —Perim ........ esse. July 8,1909 ... — 
Malta— Tripoli.......... sehen . April 20, 1910 ... — 
Reunion —Mauritius............ May 20, 1910 ... Oct. 17, 1910 
Latakia—Palura ............... May 26, 1910 ... — 
Obock —Djibouti.................. June 24, 1910 .. — 
Tourane - Атоу................. Sept. 25, 1910 ... = 
Paramaribo—Cayenne......... Oct. 1, 1910 ... — 
Bonny—Duala ............ ..... Oct. 18, 1910 .. — 
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Electrical Engineers (T.F.)—On October 13th. the King in 
Council ordered that the following, amongst others, shall be 
units in the Territorial Force instead of the units mentioned 
under which they were formerly comprised in the В.Е. 
Volunteers :— 

The Ist Aberdeenshire is divided into a Fortress and a Field Company 
and the Highland Divisional Telegraph Company ; the 156 Devonshire 
and Somerset into a Fortress and two Field Compames and the Wessex 
Divisional Telegraph Company; the ist Durham (which formerly 
included the Northumbrian Divisional Telegraph Company) becomes 
the Durham (Fortress) R.E.; the East London “Tower Hamlets) is 
divided into two Field Companies and the 156 London Divisional Tele- 
graph Company ; the Ist Lancashire into the Western Wireless Tele- 
graph Company of the Western Cable Telegraph Company and the 
Western Air-Line Telegraph Company ; the 2nd Lanes. into two Field 
Companies and the West Lanes. Divisional Telegraph Company ; the 
London Division (Electrical Engineers) into the London Electrical 
Engineers, the London Wireless Telegraph Company, the London Cable 
Telegraph Company, the London Air- Line Telegraph Company and the 
London Balloon Company; the Ist Middlesex into two Field Com- 
panies and the 2nd London Divisional Telegraph Company ; and the 
Ist Newcastle into two Field Companies and the Northumbrian Divi- 
sional Telegraph Company. 


Railway Electrification in America.— The annual report of 
the Boston & Maine Railroad states that plans are being pre- 
pared for the electrical equipment of the Hoosac tunnel. This 
13 of particular interest. since. owing to the control of the Boston 
& Maine Railroad by the New Haven Road, this work of elre- 
trification will be conducted bv the electrical engineering 
department of the latter company. The * Electrical World | 
states that the New York. New Haven & Hartford Railroad 
has at present five electrification plans in consideration or 
under way—viz., (1) the equipment of the Hoosac tunnel (two 
tracks, each about 25,000 ft. in length) ; (2) the electrical equip- 
ment of the New York, Westchester & Boston Railroad. This 
line is 21 miles in length and consists of two tracks and four 
tracks. (3) The electrification of the Harlem River branch 
from New Rochelle to Morrisania. This consists of six tracks. 
(4) The extension of the present electrified section of the road 
from Stamford to New Haven, consisting of four tracks. (5) The 
equipment of the Boston terminal and of the electrical zone 
around Boston. А decision has heen reached to use the single- 
phase system at 11,000 volts on the first four of these svstenis, 
The system to be used in the Boston electrical zone has not vet 
heen determined. Both freight and passenger trains will be 
hauled through the Hoosac tunnel by electric locomotives, of 
which there will be five of the straight single-phase Туре, An 
11.000-volt overhead system will be erected in the tunnel, which 
has a height of 18 ft., or a clearance of slightly more than 4 ft. 
above the cars. Work has already been commenced on this 
installation. Messrs. Stillwell & Putnam, of New York. have 
been retained as consulting engineers for the Hoosac tunnel 
electrification under the direction of the New Haven engineers, 


Electricity Supply in Austria,— According to the ^ Elektro- 
technik und Maschinenbau,” on July 1, 1910, there were 675 
central stations in Austria (against 571 last vear), supplying 
energy to 1.500 towns. Of these stations, 241 were municipally 
owned, while 434 were worked bv private enterprise. Data are 
given for 19 stations. which supply energy for traction as well 
as for hght and power; but all purely traction stations are 
excluded. The number of stations transmitting energy over 
an extensive district is 139. while there are 225 working on a 
high-tension system. The aggregate capacity of the Austrian 
stations is 318,614 kw., as against 285.353 kw. last vear. The 
greatest increase in connections has been to 3-phase stations, 
and the smallest to continuous-current stations with batteries, 
There are 238 of this last mentioned tvpe of station, their 
aggregate capacity being 57,342 kw.; 165 continuous-current 
stations (without batteries), with a capacity of 8,689 kw. ; 15 
single-phase stations and 5 two-phase stations, with a com- 
bined capacity of 41.525 kw.: 192 three-phase stations. with 
а capacity of 94,156 kw., and 37 combined continuous and 
three-phase stations, with a capacity of 116.902 kw. Аз 
regards plant capacity, 145 stations do not exceed 25 kw., 105 
80 up to 50 kw., 129 to 100 kw., 114 to 250 kw., 58 to 500 kw., 
48 to 1,000 kw., 23 to 2,000 kw.. 18 to 5.000 kw.. and 10 have 
а capacity above 5,000 kw. Of these stations, 127 are operated 


| 
| 
| 
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bv steam, 308 by water, 87 hv steam and water, 52 bv internal 
combustion engines, 15 bv steam and internal combustion 
engines, and 1]. Бу water, steam and internal combustion 
engines, The total capacity of the prime movers is 479,954 H.P.. 
as against 410.459 H.P. last vear. Overhead wires are used 
for supplving energy from 326 stations, cables from 17, and 
both cables and overhead wires from 186. The following table 
shows the methods of charging for energv emploved at the 


Various stations :— | 
Number of stations. 


System. Lighting. Power. 
Meters without discount а DA" So 126 
Meters with discount. LLL DU: — uus 106 
о В И —— uu 10% 
Meters and lat vate а. lOS... М 
No information... tere 130  ...... 223 


Electricity Supply in Boston.— Particulars of the annual 
return made by the Edison Electric Hluminating Co.. of Boston. 


to the Massachusetts Gasand Electric Light Commission for Ше 
vear ended June 30, 1910, are contained in a recent issue of 
the " Electrical World," The return covers 34 cities. and 
towns, In which are 33,834 consumers. In Boston, the Com- 
pany now have 19.557 consumers, the figure having increased 
Бу no less than 16 per cent. during the vear. The total 
increase in the number of consumers supplied by the Company 
was 10,196. or nearly 45 per cent., this large figure being 
largely due to the acquisition. of suburban companies. The 
Company's total income, about £942,000, included approxi- 
mately £92,600 from street arc lighting. £30,300. from glow 
lamp public lighting, £21600 from electric. traction, and 
£630,000 from private lighting. The total expenses were in 
the neighbourhood of £538,000, or 58.3 per cent. of the revenue. 
The main items in the expenses were as follows : Cost of venera- 
thon £153,300, distribution £111,140, management £102,300, 
taxes £109,300. insurance £13,500, legal expenses £10800, The 
total capital expenditure amounted to £3,505.400, and £88,000 
was allocated. for depreciation on the present occasion. The 
boiler capacity of the whole of the Company's plant is 
36.024 H.P., whilst 104,400 H.P. of steam engines and turbines 
is installed. The capacity of the direct. current generators is 
10,400 kw. and of alternators 63.450 kw. The connected load 
is as follows :— 


Municipal are lamps seca. 2,910 kw. 
Commercial аге lamps.. ааа. ZAS us 
Municipal incandescent Татра. ond, 
Commercial incandescent lamps оа. ПЧ ,, 
Она RAND но" 12,82] a 

Total connected load. ...,.......... —— — 120.279 ,, 


The total amount. of enerev generated. during the vear was 
112.997.835 kw.-hours, and the total output. sold or aecounted 
for was 81.368354. kw.-hours, of which about 20,000,000 kw.- 
hours were for motor service. The maximum load on the station 
during the vear was 41.693 kw., the date being December I, 
1909. The Company burned 111.136 tons of coal during the 
year, the average cost per ton used being I4s. There are now 
1.160 employees, the largest number, 4 3, being in the distri- 
bution department. The average net cost of production. per 
unit delivered at the station ‘bus bars was 0.344. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. Lewis W. Dixon contributes an article оп“ The Street Lighting 
of Dowlais.” 

We describe the new generating station of the Ne rthampton Poly- 
technic Institute. 

In a Paper read before the Association of Edison Illuminatiny 
Compan'es Mr. W. E. Holland gives particulars of tests on the new 
Edison accumulator. 

At the Manchester Engineering Exhibition a Paper was read on 
Monday last. Бу Мг. Е. Nasmith, on * The Electrical Engineer and 
the Textile Machinist.” 

А Paper entitled ` The Periodicity and Damping Coefticients of 
Coupled Oscillators " was recently read by Mr. T. J. Stone before the 
Society of Wireless Telegraph Engineers, . 

We commence our report of the proceedings before the Conference 
of Government Telegraph and Telephoné Engineers, which, took 
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place in Paris during September. Many subjects of interest were 
discussed at the Conference and important resolutions adopted. 


Rules are published relating {о ап International Competition 
between telegraph operators on the Morse. Hughes апа Baudot 
systems which is to take place during the period of the Exhibition 
at Turin. Italy. in 191]. 

The important position taken bv wireless telegraphy in the recent 
airship adventures and the experience gained for future service are 
briefly mentioned on a subsequent page. | 

А ratepayers’ deputation recently waited upon Holborn Borough 
Council to protest against the street lighting contract being given 
to the Gas Light & Coke Co. without competition. The proceedings 
are reported in another column. 


The action of the Gas Light & Coke Со. at Marylebone in regard to 
the supply of gas for heating and cooking to the tenants of model 
dwellings in John-street is the subject of comment in the report of the 
Electrie Supply Committee of Marylebone Council The action of 
the Company and the steps the Committee are taking to circumvent 
this treatment of small consumers may advance the ure of electricity 
for cooking purposes. 

The half-vearly meeting of the National Electrical Manufacturers’ 
Association was held at Manchester on Tuesday last. The Articles 
of Association were amended and other matters of interest. were 
dealt with. 

The London County Council have decided to apply for Parla- 
mentary powers to run tramcars for special purposes, including the 
right to reserve cars for women workers. 

Islington Lighting committee propose to call а conference of re- 
presentatives of Metropolitan. Borough. Councils to consider the 
demand made by the London County Council in regard to the equip- 
ment of electricity testing stations. 

Inquest.— At an inquest held at Hamilton on Fridev last to inquire 
into the death (which was at first stated to be due to electric shock) 
of a machineman in a colliery, it was proved that death was due to 
the man having been crushed by the haulage rope. 

Lrgal.—The Court of Appeal has dismissed the appeal of the defen- 
dants from the judgment of Mr. Justice Parker granting an injunetion 
to restrain Messrs. Marples. Leach & Со. from infringing certain 
letters patent cf the Z Electric Lamp Mfg. Co.. relating to the 
manufacture of filaments for meta! filament lamps. 

Yesterday (Thursday) the Court of Appeal also dismissed the 
appeal of ‘the Donnersmirckhiitte | Oberschlesisehe Eisen _ und 
Kohlenwerke А.С. from a judgment of Mr. Justice Parker dismissing 
their action egainst the Electric Construction Со. for an injunction 
to restrain them from infringing Ilgner's electric winding patent. 


OBITUARY. 


Henry Graham Harris.—We regret to record the death. on the 
12th inst..after a short illness. of Mr. Н. С. Harris. The deceased. 
who was in his 61st vear, was for many years partner of Nir Frederick 
Bramwell in his consulting practice under the stvle of Bramwell & 
Harris. Although the activities of the firm were chietly confined 
to engineering of a non-electrical character. Messrs. Bramwell & 
Harris were responsible for a number of important electrical schemes, 
Of these the best known is that of the South Wales Electrical Power 
Distribution Со, They also acted as consulting engineers to the 
Zaling and Derby Corporations, being responsible for the original 
.eleetricity supply schemes in these towns. 


APPOINTMENTS VACANT AND FILLED. 


— — — — 


A manager is required by Aberdare Urban District Council for 
their electricity department. Salary £200 per annum. Applications 
to the Clerk of the Council by noon of the 29th inst. See also an 
advertisement. 

А mechanical engineer is required for the electrie light station under 
the Public Works Department of Southern Nigeria, Salary £250, 
rising to £300 per annum by annua! increments of £10. Applica- 
tions to the Crown Agents for the Colonies. 4. Whitehall-gardens, 
London. S.W.. by Oct. 28. Further information may be obtained 
from the consulting engineers (Messrs. Preece & Cardew), 8. Queen 
Anne's-gate, S.W. See also an advertisement, 

A draughtsman. with experience in induction motors or in electric 
hoists, is required for an electrical drawing office; also a draughtsman 
‘with experience in electrical turbo machinery. and one with expe- 
rience in d.c. generators above 100 kw. Кее advertisement. 


А junior assistant is required for the designing department of a 
‚сотрапу. Must have had experience in designing of d.c. motors 
with first-class firm. See advertisement. 


аар руы EE АА 


Applications are invited for the position of senior lecturer in mathe- 
matics at Birmingham Municipal Technical School. Commencing 
salary £200. Applications by Nov. 25. Particulars from the sec- 
retary (Mr. Geo. Mellor), Suffolk.street, Birmingham. See ad- 
vertisement. 

Stafford Corporation require an engineer and manager to take 
charge of the gas department and supervise the electricity depart- 
ment. Commencing salary £350, rising to £500. Applications by 
Oct. 24. 


Mr. H. Joseph has been appointed resident electrical engineer and 
manager at the Hawick electricity works of the Urban Electric 
Supply Co. 

Mr. E. E. Bradbury has been appointed constructional assistant 
by the Yorkshire Electric Power Co. 


INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers. — Тһе foundation stone of the new 
building in Great George-street, Westminster, will be laid by Mr. 
J. C. Inglis. president of the Institution, on Tuesday next. October 25. 
at three o clock. 


Society of Engineers.— |n the first of the series of six lectures 
on the Law relating to Engineering, which are being delivered at 
Caxton Hall. Westminster, under the auspices of the Society of 
Engineers and the Junior Institution of Engineers, the lecturer, 
Мг. L. W.J. Costello dealt with the authority of the engineer and 
his duties and liabilities. At the conclusion of the lecture a number 
of questions were asked bv members of the audience. and answered 
by the lecturer. Tickets for the course can, we believe, still be 
obtained. 


Manchester Local Section of the Institution of Electrical Engineers. 
There was an encouraging turn up at the Whitworth Institute. Man- 
chester. on Friday last, when Мг. J. S. Peck, and Mrs. Peck, sup- 
ported bv the president-elect (Mr. S. Z. de Ferranti) and Mrs. Fer- 
ranti., received some 300 members at the first conversazione held by 
this loca! section. Among those present were Mr. N. L. Pearce, Mr. 
s. J. Watson, Mr. W. Cramp (vice-president), Mr. А. A. Dav. Mr. 
Н. Gray (Accrington). Mr. C. C. Atchison (Rochdale). Mr. Н. В. Burnett 
( Barrow-in- Furness), Mr. H. Hawkins (Salford). Mr. €. D. Тайе, 
Mr. M. B. Field, Mr. А. B. Anderson. Mr. А. Р. Wood. Mr. E. L. Hill. 
Mr. B. Longbottom., Dr. Bowman, Prof. Schwartz. Prof. Marchant 
and Mr. С. Н. Wordinghaum. The gathering was in every respect 
representative of the manufacturing. electricity supply and tech- 
nological interests of the district. and the opportunity for these to 
meet under pleasing social conditions was evidently appreciated. 
The chief feature in the evening's entertainment was an excellent 
concert in the central gallery. Tne function was voted a great success, 
and the hope was expressed that it would become an annual feature 
in the programme of the Local Section. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 21st (to.day). 
ELEcTRO-HARMONIC SOCIETY. 
S p-m. Smoking Concert at the Holborn Restaurant (King’s Hall). 


GLASGOW LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS: 

5 p.m. Meeting of the Students’ Section at the Glasgow Technical 
College. Address by Mr. Н. А. Mavor. 

MONDAY, October 24th 
THE JUNIOR INSTITUTION OF ENGINEERS. 

7 pon. Annual General Meeting of the Institution at the Roval 
United Service Institution, Followed at 8 p.m. by a Paper on 
“ The Manufacture of Bottles," by Mr. B. Rupferberg. 

ENGINEERING AND MACHINERY EXHIBITION, MANCHESTER. 

Lecture in the City Hall, Deansgate, Manchester, on ‘ Large Gas 
Engines: their Troubles and Tendencies of Development," by 
Mr. F. Foster, M.Sc. 

TUESDAY, Octob r 25th. 
JUNIOR INSTITUTION OF ENGINEERS. 

7:30 Meeting at Caxton Hall, Westminster. Second lecture. of 
Series on " Law Relating to Engineering,” by Mr. № W. J. 
Costello, М.А. 

FRIDAY, October 28th 
PHYSICAL ЅОСТЕТҮ, 

à p.m. Meeting at the Electrical Engineering Laboratory, King's 
College, Strand, W.C. “ Demonstration of a new method for 
Producing High Tension Discharges,” Бу Prof. E. Wilson and 
Мг. W. Н. Wilson. Paper on “ The Behaviour of Steel Under 
Combined Static Stress and Shock," by Mr. F. Rogers. 

MANCHESTER. LocaL SECTION or THE lwNsTITUTION. oF ELECTRICAL 
ENGINEERS. 

7:30 pm. Meeting in the Banqueting Hall, Midland Hotel, Man- 
chester. Chairman's Address by Mr. J. S. Peck ; followed bv a 
Smoking Concert. | 
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This balance is allocated as follows :— 


WOLVERHAMPTON CORPORATION TRAMWAY Renewals Бите. ааа £3,855 (0-90. per RD 


ACCOUNTS Reserve э ооо оз о во ооа ее за eee £1,037 (O- 24, LAJ 
° One-third cost of waiting-room ... 1909 
— Loss on omnibus account ,....... " 666 
At the present time there are onlv two surface-contact svs- p dE 
) ` 00, 


tems in this country which have proved at all satisfactory under 
working conditions: these аге, of course. the Lorain system and 
the С.В. system. Of these, the Lorain system, as installed 
at Wolverhampton, has probabiv been put to а more exacting 


The details of the capital expenditure to March 31, 1910, ате 


as follows :— | 
. $ E а 
Aet cost of undertakings purchased. from Wolver- _ 
hampton Tramways Со, and Brit. Elec. Trac. Со... £30,328 


1 А d v zu ы di id » т е * E В УЗ Ыы 
test than the well-known ©“ G.B. SN stem. the only example of Track (reconstruction and extensions) ,......... eves, PGGM 
Which is on the small tramway undertaking at Lincoln. 1t will Electrical equipment ......... SHE ea telnet лче ы, 19,983 
he seen from our analysis of the Wolverhampton Corporation Lorain equipment лл... ОИ ME 

| D ' Tj m Zz 

tramwev accounts below, for the vear ended March 31st last. odis еее 32 451 
that the working expenses show a small MOT EARS: due mainly Оооо ean aie 492 
to extra repairs being carrted out in connection with the per- Road improvements „нии А nue БҮЗ 1.124 
mènent wav and the Lorain equipment. The svstem, however, Miscellaneous .,...... ОЕ РИ ИРЕТИН СИНЕГО 9,890 
continues to compare not unfavourably with undertakings £275.053 
ad ee Peace 7 


Where the overhead trolley has heen adopted. 

The traffic during the past vear shows an increase com- 
pared with that of 1908-9, the total number of passengers 
carried being 9.670.657, as avainst 9.050.459. the number of 
passengers рег car-mile averaging 9-38 and 9:1 respectively. 
The slizhtlv lower figure recorded on the present occasion is 
due to the cars having run 68,049 car-miles more than in the 
previous vear, the total number of car-miles for 1909-10 being 
1.030.720. [t is satisfactory to notice that the number of units 
used per car-mile, namely, 1-408, is smaller than last vear's 
fivure of 1-56. As the consumption for 1907-8 was 1-60 units, 
it will he seen also that the energy consumption of the cars is 
showing a very satisfactory downward tendency, 

In rezard to the total working expenses, these amount to 
6-423d. per car-mile. and, as will be seen from thre analvsis of 
the accounts below, differ only slightly from last vear's fivures, 
Which are included to facilitate comparison :— 

Cost рег car- mile. 


The three motor-omnibuses of the Corporation have now 
been sold. The loss on their sale and on their running during 
the first few months of the financial vear is included in the 
electric tramwav accounts as above. 


THE PERIODICITIES AND DAMPING COEFFICIENTS 
OF COUPLED OSCILLATORS.* 


BY J. S. STONE. 


The author discusses at considerable length the problem of two 
coupled oscillatory circuits, and arrives at results tending to show 
that some common assumptions which are made use of in the treat- 
ment of such questions are not founded upon fact. 


Traffic Expenses. 1909-10. 1908-9. 
Wages of motormen and conductors, &e.... €£8.495 ... 1.954. ... 1974. 
Cleaning and oiling сагх...................... ids NÀ] ... 9. ... 0:2]d. 
Cleaning track ...................... ра, 3534... 0.094. ... 0:094. 


Ticket check, &c. ........ СИЕТИ ИС 546... 0.139. ... 0:134. 
Coal, Hight, water, КС. esee 20$... Өн]. ... (O07. 


Mp ge c TEES 22] ... O-05d. ... O06. 
Miscellaneous .................... РАИ 73... 0:024. ... 9:024. 
Total Trafic Expenses..................... £10,814 ... 2-52d. ... 255d. 


General Expenses. 


а а $1.10... 0-25. ... 027. 
Rents, rates and Псейсех, ооа. 1.455 ... 34d. ... 0-340. 
Printing and stationery... мо... (024. ... 0:02. 
СОПРАНО Йа о 21... Old. ... Ged, 
ТТЕР ИРОНИ бох... 96а. ... ©. 
Miscellaneous... eese ТА... 08000. ... 0:074. 
Total General Expenses .................. £23,731 ... VN. ... ОЗ. 
— a 
Repairs and Maintenance. 
Permanent Wav oo... наши £1.9090 ,.. 0-460. ... 0-34. 
Feeders and сопЧйшїїя............................ Э... Old. ... оч. 
Кее аа о А 2.279 ,.. 09-234. ... 0:534. 
ТОСЕ а куннын Кий ылда 43 ... Ө-Ө2Ч. ... (0:030. 
ТОВ ИН КЫЛКАН Ve T 270... 06d. ... 0.034. 
Lorain track equipment п... Төө... sd. ... 0144. 
Lorain car equipment ........................... коз... 0.194. ... 0-04. 
Total Repairs and Maintenance......... £6,234 ... 145d. ... 1434. The author points out that the theory of coupled circuits his 
Power Expenses €— n. === м je already been extensively treated bya number of writers; but owing 
to the fact that the expressions for the damping coefticients depend 


Current purchased at 114. per unit .......... 86.807... 158d. ... 176d. 


upon the solution of a quartic cquation, simplified approximate 
TOTAL WORKING EXPENSES (er. capital | q ү | рр 


expressions have been adopted. For arriving at these certain 


Е £27,586 ... 6'42d. ... 6874. assumptions have been *nade which are inconsistent with the condi- 
I ARN &c. iot ss T tions. which prevail in most, if. not all. practical applications of such 
Sinking ле и o fine "S Xm bus id circuits; the resulting simplified equations applving only to two 
Ineometax ...... es "135 с. coupled. circuits with little or no damping, to eses in which the 

TID EE ы Ut 0 0 f | coupling is very slight, or to cases т which both the coupling and 

Total Capital Charges &с. ............ £12.40. әм ... 8004. damping are very small. Expressions for the damping cocfficients 

— ч— | und periodicities are next deduced, which will vield correct results 
TOTAL WORKING EXPENSES (inc. capital in al] practical cases and which may be readilv tested in апу given 
Cha ichs sedes cies € eee 289,833 ... 9:280. ... 9:37d. | case to determine their degree of approximation. Further expres- 


TOTAL RSVENUE (from a'l :ources).......... 645,500 ...10:59d. .. 10°624. * Abstract of а Paper read before the Society of Wireless Tele- 
au ec PED £05,607 ... 1:314. ... 125d graph Engineers, at Boston, Mass. 
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sions for the effective values of the inductance and resistance of 
coupled oscillatory circuits are also arrived at; for these and for 
the steps leading up to them it will be necessary to refer to the 
original Paper. This will be published later in the Jahrbuch der 
Draht'osen Telegraphie. 

The second part of the Paper is illustrated with a number of 
curves, and the special points brought out by the curves are brietly 
dealt with. The curves given show the effect of varying degrees 
of coupling upon the apparent inductances, apparent resistances, 
damping coefficients, free periodicities and natural periodicities of 


two very heavily damped oscillatory circuits. and also of two less 
heavily damped circuits. Ею. 1, which is here reproduced, is typical 
of the former (heavily damped) case, while Fig. 2 is representative 
of the latter case. 

It will be seen at once that the free periodicities у, and y, are 
quite different from the natural periodicities b, and b., and that the 
free periodicity q, differs materially from the natural periodicity В, 
in Fig. 2 at all but small couplings. The usual assumption that the 
free and the natural periodicities are substantially the same is there- 
fore seen to be in error even when the damping is not large, pro- 
vided the coupling is sufticiently great. The natural oscillations, it 
is explained, are the oscillations which the circuit actually executes 
when its electrical equilibrium is disturbed and it is permitted to 
restore itself to equilibrium in the absence of any impressed force. 


C] M C2 
Lı Lz, | 
Rj R2 


Fic. 3. 


The free oscillations are those which the circuit would execute in 
tending to restore its equilibrium if it were devoid of resistance or 
other damping action. The periodicity is, of course, 27 times the 
frequency. 

A further point to be noticed in Figs. 1 and 2 is that the higher 
natural periodicity 5, only increases, for increase of the coupling 
coefficient ши» to а certain maximum value. after whieh further 
increase in the coupling causes б, to rapidly diminish in value until 
it reaches zero, whereas the corresponding free periodicity q, goes on 
increasing for increases of coupling until at perfect coupling (= 0) 
this free periodicity is infinite. 

The reason, therefore, that two perfectly coupled circuits have 
only one natural frequency of oscillation is that the circuit having 
the higher free periodicity has become aperiodic through its asso- 
ciation with the other circuit. Moreover, the curves for a, and a, 
show whv the circuit having the higher free periodicity tends to 
become aperiodic for higher values of the coupling. This is seen to 


be because the damping coefficient a, increases more rapidly than 
the free periodicity 4, for high values of the coupling. [It should 
be noted that the scale of the ordinates for a, and a,. in Fig. 2, are 
given on the right hand side.] 

The tendency of the apparent or effective resistances is to approach 


a common value for increases of the coupling, whilst the effective i MS 

inductance of the circuit having the higher periodicity diminishes b D 

in value for increase of coupling until at perfect coupling it becomes ч кү 

zero. ipsu 
If the free periods of the circuits are the same when they are | 

isolated, that is, if 

po р? = ем = 1/6 Из = р, T 

à 2 — ‚2° _ /” site / A | А 

then qi pn 1 { (иу), qii plo Nn); rak 

DER 3 2 / 3 9X € Ы 5 bi 

4,77 (а; + a(g? — p?) 2p v (щи) and а, = (а, +a Ap? —427) 2p 4 (ик). TEENS 

L',—L,(1— Inu), L',—L.1— V "T ONE 

` В’, = (а, +a р?)(1— Ven) p uns Pa 

* ‚ А] „ә а alts! ! y 

К’, = (а, +915) (2—4: + У nu) PV uu. ya 

This is a case of great theoretical interest and is one of consider- bz 


able importance for the purposes of computation, though in the Т. 


practical use of coupled circuits they are never operated at exact Ms 
unison of their isolated free periodicities p, and p.. but, on the 
contrary, they are usually operated at unison or nearly unison of 
Ut 
C; C2 
H E 
V. 
L ) 
LET 
\ ~, 
К 
Li А La R » 
Fic. 4. 
PM 
Ho ud 
their coupled natural periodicities b, and 5, with loose coupling, or TUE 
they are operated at quite a different adjustment from either of br n 
them—an adjustment which gives a maximum of potential or 
current in one of the circuits with fairlv close coupling. ovr 
` . . " Е | Ys 
The preceding expressions have been deduced with respect to two ocr 
inductively coupled circuits, as shown in Fig. 3, but they may be Vs ond 
made to apply to circuits which are conductively coupled, as shown rou 
in Fig. 4, or to apply to circuits which are both conductively and ^d 
; | P ease Sue . EIS 
inductively coupled, as shown in Fig. 5, by assigning the proper кзз | 
values to the constants. ps 
РЧ "A 
“аг 
DET ing 
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Fia, 5. в = 
In the case of the conductive coupling shown in Fig. 4, the values РЕ 
of the constants are T 
In the case of the combined conductive and inductive coupling, s 1. 
shown in Fig. 5. the values of the constants are M 
ш= (+ М) (L,+04M,), к, —(L M) (Lo LM». CE ag 
а= К, (К -L- М), а, = К, (L; - L- M ). "2 
It is to be noted that in both the case shown in Fig. 4 and that Сс 
shown in Fig. 5. the resistance of the coil which is common to the К яң 
two circuits is taken as negligible. This is always the case in prac- a big 
tical applications of such circuits, since there is always а source of UM 
dissipation of energy which is of some magnitude in each of the UT 
circuits, while the coupling coil has merely the resistance of its "Mm 
winding, which is purposely made small. . | T used 
у 
* "asy 
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THE 1910 EDISON STORAGE BATTERY.* 


BY WALTER E. HOLLAND. 


Snmmary.— The author gives very detailed results of tests on the 
Edison storage cell carried out at the Edison laboratory. Besides the 


usual charge and discharge curves, the author deals in detail with 
the metho1 of testing, rating, retention of charge, endurance, sbort 
circuit tests and special idiosyncrasies. 


а 


INTRODUCTORY. 


The above title refers to the “ A " type Edison battery, which was 


actually brought out in 1908, and which, with slight improvementa, 
is now being manufactured in large quantities at the factory in 
Orange, N.J. As this battery has been fully described in the pub- 
lications of the company and in various magazines, no time will be 
given to further descriptions here, except to say that at present five 
sizes of cell are being marketed : А4, Аб and А8 for automobiles, 
street cars, car-lighting, industrial engines, and во forth ; and B2 
and B4, small cells rated at 40 and 80 ampere-hours respectively 
for ignition and other light work. 

The following table gives dimensions and ratings of the vehicle 
sizes, which interest us more particularly here :— 


Table of Diminaiona and Rating. 


| A4 Аб АВ 

Outside measurement of can in) 955 5h ... 31451 ... 4E «5l 

D M j »x193. .. x12} .. x123} 
Height to top of pole in inches 13] ... 13j ... 13} 


Weight of complete single cell 


а use 13-34 19-00 ... 25-00 
Pounds per cell of а standard 

assembled battery ......... 14-21 20-09 ... 26-15 
Normal discharge rate in amps. 30 .. 45 .. 60 
Average voltage at normal rate L2 x PÈ о. P2 
Rated ampere-hour output ...... 150 ... 225 ... 300 
Rated watt-hour output ......... 180 ... 270 ... 360 


The A4, Аб and A8 cells are identical in construction, differing 
only in the number of plates; the B2 and B4 contain plates one- 
half the regular height, but in other respects are similar to the 
regular type. 

TEsTINa METHODS AND NOTES. 
. Before proceeding with the presentation of results of tests, which 
is the purpose of this Paper, в few words are necessary regarding 
methods and the testing arrangements. 

The battery testing department of the Edison laboratory is run 
24 hours daily, and tests are made consecutively with very little rest 
between. Consequently the results are conservative, it having been 
found by experiment that slightly higher results are obtained if cells, 
after discharge, are allowed to stand long enough to cool down, thus 
also allowing the electrolyte to equalise in the plate pores by diffu- 


dime in Hours, 


Fic. 1.—ComMPaRISON or THE DIFFERENT SIZES OF Type “ A" CELL 


ON NORMAL DISCHARGE. CELLS CHARGED 7 HOURS AT NORMAL RATE 


IN EACH CASE. 


sion, Cells are usually tested in groups of three or four and the 
average result taken; but sometimes when readings must be gotten 
quickly, or at very frequent intervals, a single cell is used in order to 
attain a higher degree of accuracy. In the latter case the test is 
always repeated on at least one other cell. Of course, no single cycle 
of charge and discharge is relied upon as being true, but the cycle is 
always repeated several times, or at least until the result becomes 
constant. In the curves to follow, characteristic single results only 
are usually plotted, to avoid confusion. 


* Copyright. All rights reserved by the Author. 
the Association of Edison Illuminating Companies. 


Paper read before 


Innumerable repetitions of tests have shown that the cells as com- 
mercially manufactured have surprisingly uniform capacity, and that 
under any similar conditions, no matter how abnormal, different cella 
will give practically identical results. The same characteristic of con- 
stancy of behaviour applies also to the different sizes of cell, and at 
comparative rates they have similar characteristics, except for incon- 
sequential variations in heating due to differences of radiating 
surface. This is shown in the curves of Fig. 1. 

For all practical purposes. therefore, it is fairly safe to assume that 
what is true of any single cell will hold good for a battery of any 
number of cells if subjected to the same conditions; and, furthermore, 
that a result or curve taken from one size of cell will apply to other 
sizes equally well if the rate and output figures he made proportional. 
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Fic. 2.—CELL VOLTAGE AND READING OF EACH ELECTRODE TO A 
СОРРЕВ OxipE TEst ELECTRODE, DURING A NORMAL-RATE DISCHARGE 


то 0:9 VOLT. 


Test ELECTRODES. 


In work with the Edison battery the necessity of some reliable and 
convenient mcthod of analysing voltage curves, to determine which 
electrode was limiting the capacity or causing changes of voltage, 
was early appreciated. "The only scheme which bad then been tried 
was the use of the metal container of the cell as a third electrode in 
the same manner that cadmium is used in lead cell tests. This was a 
most convenient scheme, but the readings so taken were inconstant 
and not at all reliable on account of polarisation which would be set 
up at the surface of the nickel-plated steel, even by the infinitesimal 
current taken by a high.resistance voltmeter. The author has 
devised severa] successful schemes to the end in view. Опе of these 
is theoretically applicable to any kind of primary or secondary 
battery, and practically also where suitable means exist. 
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Ето. 3.—CELL VOLTAGE AND READING OF EACH ELECTRODE TO A 
NICKEL OXIDE TEST ELECTRODE, DURING A NORMAL-RaTE DiscHARGE 
TO 0 9 vorT. 


The first device tried was that of a duplicate charged cell standing 
idle alongside the cell under test and having electrolytic connection 
with it through an inverted B-tube. Voltage readings would be 
taken from the positive of the cell under test to the negative of the 
auxiliary cell, and from the negative of the working cell to the posi- 
tive of auxiliary cell. The voltage of an idle charged cell remains practi- 
cally constant over long periods of time, so variations in the readings 
thus taken must be caused entirely by the working electrodes, and 
the resultant curves would show the independent behaviour of 
these. This method proved reliable but was inconvenient; and in 
the cage of batteries in actual service could hardly be employed at all. 


D 


Volts. 


Fe. and Cell Seale, 


№. Seale, 
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a 


The best scheme devised—one which has been used many years at 
the Edison Laboratory and has been successfully applied to various 
kinds of battery, including the lead storage battery—may be de- 
scribed in general terms as follows :—The use as a third electrode of a 
partially reduced oxide which will undergo electrolytic oxidation cr 
reduction in the given electrolyte without polarisation. That the 
oxide should also be insoluble in the electrolyte is, of course, highly 
desirable, as its use cannot then contaminate the cell in any мау. 
The oxide must be mounted in a suitable conductive support, and the 
electrode is preferably encased in perforated hard rubber so that it 
may be rested on the plate tops with impunity. For the common 
electrolytes substances fulfilling the above requirements are numer- 
ous, but those which theauthor has found best adapted to use are :— 
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Еа. 4.—Tyrican CURVES oF CELL VOLTAGE AND VOLTAGE OF EACH 
ELECTRODE TO A NICKEL OXIDE TEST ELECTRODE, DURING A CONSTANT- 
CuRRENT CHARGE AT NoRMAL RATE. 


160 200 280 


Lead peroxide for sulphuric acid batteries, and either cupric oxide 
or the high nickel oxide of a charged Edison positive for all alkaline 
butteries. 

А copper-oxide test electrode can be prepared very easily from а 
plate of agglomerated cupric oxide, such as is sold for use in the 
Lalande primary battery. А small block cut from a new plate of this 
kind is bound with fine copper wire and suitably insulated. It is 
then made cathode, using а passive anode, in & jar of the alkaline 
electrolyte, а medium current being passed for an hour or 80, or 
until about one-fifth of the block has been reduced to metallic copper. 
After this treatment the electrode should be allowed to stand in elec- 
trolyte for a few days to "season," that is, to become stable in 
voltage. The electrode is then ready for use and will remain in 
working condition almost indefinitely, provided it be kept in dilute 
electrolyte when not in use. И exposed to the air for very long the 
reduced layer of metallic copper will reoxidise. Cupric oxide is very 
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Fic. 5.-ТурЕ A8 CELL. CURVE OF AN ANOMALOUS DISCHARGE 
FOLLOWING A CHARGE АТ ]-NoRMAL RATE COMPARED WITH A SUBSEQUENT 
DISCHARGE OF THE SAME CELL CHARGED NORMALLY. 
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Run 92 charged 21 hours at 20 amperes, Run 97 charged 7 hours at 60 amperes, 


slightly soluble in strong alkaline solutions; but in the case of the 
Edison battery it has been found to have no deleterious effect, even 
when present in large amount, and can be used with perfect safety. 

Test electrodes of nickel peroxide and lead peroxide are best made 
from portions of positive plate of the respective batteries in which 
they are used. Connection should be made to each by metal of the 
same kind as that used for support of the active material, and per- 
forated rubber insulation should be provided. These electrodes are 
prepared for use by fully charging and partially discharging them. 
They should also be seasoned by standing in electrolyte, as in the case 
of copper oxide. 


found to give excellent results in tests of the Edison and the lead 
battery respectively, and have the advantage of being indigenous to 
those batteries so that no foreign substance is introduced. Peroxide 
of lead also has the advantage over cadmium of not requiring so 
much саге to keep in condition ; its properties do not seem to be 
affected, even by a drying-out in the air. 

Fig. 2 shows a normal rate discharge of an Edison cell with inde- 
pendent curves of the electrodes taken by means of a copper-oxide 
test electrode, and Fig. 3 shows the same token with a nickel-oxide 
test electrode. Fig. 4 shows typical nickel-oxide readings for a 
normal charge. 


NORMAL RATINGS. 


The fixing of the normal charge and discharge rates and norma 
length of charge of the Edison battery is mostly arbitrary. The 
current rates given as “normal” in the preceding table were deter- 
mined by a careful consideration of the factors of I*R loss in cell and 
the resultant heating, of time rates of charge and discharge, and of 
output ; and were presumed to strike the best balance between the 
governing factors to suit the conditions of vehiele practice. Seven 


/nternal Resistance in Опе, 


A8 A6' | A4 
0-0050 | 00075 
0*0J30 | 0°0040 | 0*0060 
0:0030 0 0045 


Time in Hours. 

Fia. 6.—ViRTUAL INTERNAL RESISTANCE DURING A NorMAL-RATE 
DISCHARGE. AVERAGE CURVE CONSTRUCTED FROM RESULTS OBTAINED 
BY METHOD OF RA!SING CURRENT RATE, AND BY METHOD OF LOWERING 
CURRENT RATE. 


hours is taken as the normal length of a charge at normal rate simply 
because at this point the output and efficiency were judged to be in 
the best relation for average practice. These ratings are not obliga- 
tory, but the length of charge may be varied between zero and 
infinity as desired, and should be varied according to the output 
required in any particular service. The rates of charge and dis- 
charge are optional also when just two points are kept in mind. The 
first is that very low charge rates will not completely reduce—that is, 
charge—the iron element, and the resultant discharge will be 
anomalous as to voltage (see Fig. 5). No permanent injury has ever 
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Fic. 7.—Tyre A4 Сел. RELATION ОЕ AMPERE-HoUR OUTPUT AT 
NoRMAL RATE TO AMPERE-Hovur Input AT NORMAL AND OTHER RATES. 
AGE or CELL. WHEN STARTED ON TEsT, 170 RUNS, SEVERAL RUNS 
WERE MADE TO DETERMINE EACH PLOTTED POINT. 


been known to come from low-rate charging, and the discharge will 
usually recover normal characteristics when the cell is again worked 
regularly at normal rate. If not, then overcharging at normal 
rate and discharging to complete exhaustion will certainly re-estab- 
lish normal conditions. Secondly, it should be kept in mind that 
although excessive heating does no immediately-apparent harm to 
the battery, continuous working at high temperature will have an 
injurious effect tending to shorten its life. 


INTERNAL RESISTANCE. 
What the true ohmic resistance of a storage cell is need not be 


Test electrodes of nickel peroxide and of lead peroxide have been | known; the virtual internal resistance—that is, the factor which is 
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effective in causing internal dissipation of energy—is the value of 
practical importance. The prescribed method of finding this is to 
open momentarily the switch at intervals during a discharge and 
read the E. M.F. ; then the difference between the value thus found 
and the P.D. while current is passing would represent the IR drop 
in the cell due to its effective resistance, and this value divided by 
the current rate would give the virtual internal resistance at the given 
point of discharge. This method is hard to apply because when the 
switch is opened the interruption of current changes the E.M.F. to 
such an extent that the voltmeter needle continues to rise for some 
time afterward, and the true value of the E.M. Е. is very difficult to 


determine. 
Ampere-Hours of Charge. 
. 20) 150 160 140 1: 100 хо 0 
190 
ЕСГ 
I 
ro ЕЕ 
100 
«4 1° 
3 
2140 
1:30 
мна шше <= 
ЕК ыи I ICA 1-4 103 
1. 20 40 69 хо 100 120 110 160 15) =) 


Ampere-liours of Discharge. 


Fic. 8.—Typrr A4 CELL EFFICIENCY TEST, CHARGING 20 AMPERE-HOUR» 
AT DIFFERENT RATES AND DISCHARGING TO 1 VOLT АТ 30 AMPERES. 


Average P.D. Efficiency. 


Run. Charges. Output. | 

g == Hours. Amps. Amp.-hr. Watt-hr. Charge.| Discharge. Amp.-hr. Volt. Watt.-hr. 
70 Sl 40 1660 2005 ‚1709 1:209 790% 707",, 558% 
73 | 7 30 1727 2074 1:676 1:202. , 022 7/717 590 
7 , 10 20 | 1760 2106 ' 1637 1197 | 838 731 612 


Multiply current rates and output by 1'5 for Аб, and by 29 for АВ cell. 

A better scheme is simply to reduce the current to a lower value 
instead of interrupting it entirelv, and dividing the difference between 
the voltages at the two rates bv the change of current... Obviously 
the same result can be achieved through momentary increases of 
current; and to get the most reliable test the methods should be 
combined and the current worked both ways on the same discharge. 
Thus, taking the concrete case of an A6 cell discharging at 45 
amperes, the current should be ehanged to 15 amperes and 75 
amperes alternately for, say, half-minute periods every 20 or 30 
minutes. Then the difference between the voltage at 45 amperes 
and that at either the low or high rate, divided by 30 amperes, would 
give the true virtual interval resistance for the particular conditions. 
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Fie. 9.—TYPICAL OUTPUT AND EFFICIENCY CURVES FOR DIFFERENT 
LENGTHS OF CHARGE AT NORMAL RATE. 


Type of Cell. А4. Аб. АВ, 
Normal rate in amperes ....................... 30 45 60 
Rated ampere-hour output .................... 150 225 300 
Rated watt-hour output .......... eese ee 180 270 360 


Fig. 6 ва curve of internal resistance obtained by this method ; it 
shows the average values for an Edison cell discharging at normal 
rate under ordinary conditions. 


OUTPUT AND EFFICIENCY. 


The output of an Edison cell is determined by the capacity of the 
positive or nickel electrode, as the individual electrode curves of 


ve 


Y 


49 


Figs. 2 and 3 show. The company-iris found it best in every way to 
design the cell with a sufficient allowance of iron active material to 
give considerable excess capacity to the negative electrode. 

Cells do not have as high capacity when new as after some weeks of 
use. The betterment comes from an improvement of conditions in 
the nickel electrode which is brought about by regular charging and 
discharging. Overcharging expedites this self-formation and is 
recommended by the company. Every cell manufactured is given 
three overcharge runs before leaving the factorv, and this is always 
sufficient to bring the capacity up at least to the rating. The accre- 
tion of capacity continues for 20, or more, runs, and no results can be 
considered typical which are obtained in tests made eirlier than the 
owent'eth run. The term “run ` is used to mean а full charge and 
complete discharge. 

The output and efficiency of a cell, working at ordinary tempera- 
tures, depend upon three factors—the rate of charge, the amount of 
charge and the rate of discharge. Fig. 7 shows the relation of 
current output to current input when a cell is given different lengths 
of charge at 2, 1 and 1} times normal rate. It will be seen that for 
low inputs the efficiency is very high and practically the same for 
the different rates of charge. Further along the curves separate, 
the advantage being in favour of low-rate charging. Notice that 
the point taken as the normal input (210 ampere-hours for A4) 
comes pretty close to the sharpest part of the bend. Fig. 8 gives the 
characteristic curves with-output and efficiency data for this normal 
input point. 

The relations of current and energy output and of current and 
energy efficiency to the length of charge at normal rate are sum- 
marised in the curves of Fig. 9. These curves show maximum 
efficiencies on short charge of practically 99 per cent. in ampere-hours 
and 75 per cent. in watt-hours, while on normal 7-hour charge the 
efficiencies are respectively 82 per cent. and 58 per cent. It is often 


© hours 


Time of Discharge at Normal Rate. 


Fic. 10.—CHARACTERISTIC DISCHARGE CURVES AND DATA ОЕ CELLS 
WHEN CHARGED TO GIVE RATED, NORMAL AND OVERCHARGE OUTPUTS 
RESPECTIVELY. CONSTANT CURRENT CHARGES AND DISCHARGES AT 
NORMAL КАТЕ IN ALL CASES. 


10 hours, 


Length of charge........ 5} hours. 7 hours. 

| 
Type OF ent. кте салд A4. Аб. | AB. ! A4. A6. A8. А4. Аб. АВ. 
Ampere-hour output ..... 150: |225'8 30104 1727 |2591 |3454 1925 2888 3850 
Watt-hour output ....... 1794 |269'] '358'8 2074 |3111 4148 2318 3477 4636 
Watt-hours per cubic foot. 1032 [1140 1150 11972 | 1319 !1329 1331 1473 1485 
Watt-hours per pound .., 12'6 | 134 1370 146 | 155! 159 163 173. 177 

г “—— А, 

Average discharge voltage. 1:192 | 1:202, 1:203. 
Ampere-hour efficiency.... 912 822 642 
Watt-hour efficiency ..... 65'6 590 448 . 
Average battery volume p er cell.! cub.ft.| 10-174 | | 0°236 0312 : 

| А4. Аб. 

kg T1 | 14721 | 2009 26:15 


, 7 


weieht 


—aá > > — — - — — 


found advantageous (and economical, too) to work the battery at the 
lower efficiencies of a 9 or 10-hour charge, thus realising exceedingly 
high output resulta. 

Watt-hour efficiency is the product of ampere-hour efficiency and 
" volt efficiency "—the latter term being used synonymously with 
the term “ coefficient of drop " to express the relation of the average 
voltage of discharge to the average voltage of charge. The volt 
efficiency depends principally on the rates of charge and discharge 
and does not vary much under ordinary conditions. Charging and 
discharging at normal rate, its value will be close to 72 per cent. for 
any length of charge not extremely short or long ; and this figure 
therefore represents the practical limit of watt-hour efficiency for 
normal-rate working. The watt-hour efficiency on any normal-rate 
test may be calculated accurately enough for all practical purposes by 
taking 72 per cent. of the easil y-determined ampere-hour efficiency. 
Decreasing the current rate increases the volt efficiency, thus raising 
the limit of possible watt-hour efficiency. 

The Edison cell has an air-tight cover, а valve being provided 
for the escape of gas. Practically no water is lost by evaporation, 
therefore, and a battery can be left idle for months without attention 
and there will be no danger of the solution getting low.. Water is 
lost when a battery is working, however, and this results entirely 
from overcharging ; for any current which is not used to effect the 
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chemical changes at the electrodes goes to produce hydrogen and 
oxygen, the elements of water, which are emitted as gas. То re- 
place this loss, pure water must from time to time be added. The 
figure of ampere-hour efficiency represents the proportion of a 
charge which goes to produce the desired chemical changes at the 
electrodes, therefore the balance is proportional to the loss of water. 
Thus from the curve Fig. 9 we see that charging seven hours at 
normal rate (210 ampere-hours input) the ampere-hour efficiency is f Eohting 
82 per cent. and charging 10 hours (300 ampere-hours input) it is от street ighting PHT POSES: : ; | : 

64 per cent. The loss of water, therefore, would be represented by 2. To explain and show certain modifications and ипргоуе- 
18 per cent. of 210— 38 ampere-hours in the first case and by 36 per | ments in the construction of aerial lines in the hope of bringing 
cent. of 300— 108 ampere-hours in the second case—showing that a | the subject into more favour and more general use. 

battery which is worked continually on 10-hour charges would require There was a flutter in the newspapers recently, in London and 
the addition of water about three times as often as one worked con- | the provinces, about a victory that had been scored over 
tinually on seven-hour charges. This points to the possibility of | electricity for street lighting by the London Gas Light & 
reducing the amount of required filling to almost nothing in those | Coke Со, Having the Dowlais system under construction 
cases where a battery can be worked on short frequent charges at | se that time, I thought that there would be no harm done if I 


high efficiency. а а 
Fig. 10 shows characteristic discharge curves and data for a cell were to make our work in the Merthyr and Dowlais districts 


at its rated output, at its normal ourput and at its overcharge out- 
put. Note that only 54 hours’ charge at normal rate is required to LFINIAL 
obtain the rated output, and the efficiency under these conditions is e 

very high ; while under the overcharge conditions exceedingly high 
output per unit weight of battery is realised at a sacrifice of efficiency. 


THE STREET LIGHTING OF DOWLAIS. 
BY L. W. DIXON. 


Two reasons prompt me to write about the above scheme; 
namely :— 
1. To say that another victory has been gained by electricity 
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Although in most of the tests presented here the cells were charged 
at constant current, this was done only for the sake of convenience ; 
and in practice it is really better to “ taper " the rate in the familiar 
manner of charging lead batteries. "This is of especial advantage 
where the time on hand for charging is limited. Fig. 11 shows the 
result when the normal input of а seven-hour charge is put in in 
five hours, by using higher rates early in the charge. The results 
Fic oo as good as in the case of the seven-hour charge. (See | Fiu, 1, -GexksAL ARRANGEMENT SHOWING DETAILS UF UVERNEAD MAINS 

ig. 8). 


Ordinary 4-Wire 


Junction Pole. Terminal. 


Plan and Elevation of Туре А“. 


(To be continued.) | | 
known on completion of the Dowlais scheme. 1 do not, of 


course, wish it to be thought that I have the audacity to 


Magnetic Lamp Socket.—According to “ The Times En- 
gineering Supplement," the manufacture of magnetic lamp 
Sockets for portable electric fittings has been undertaken by 
the Federal Electric Co., of Chicago. The advantages of this 
socket, which will adhere in a perpendicular position to any 
iron or steel body, are that it leaves both hands of the work- 
man free, and renders unnecessary the services of a helper to 
hold the lamp. It is claimed that the magnetic socket holds 
the lamp more securely and steadily, and permits it to be 
shifted instantly at will. The socket is of cylindrical form, 
23 in. long and 11 т. in diameter. One end provides the 
receptacle for the lamp and the other contiins an electro- 
magnet with its poles exposed. The magnet winding is in- 
dependent of the lamp circuit, so that the breaking or burning 
out of the lamp does not cause it to fall from its position. 


compare the Dowlais district with an important district in 
London, but nevertheless a little ventilation of ideas sometimes 
does good wherever it is. Dowlais, however, is by no means an 
unimportant district, historically or at the present time, having 
one of the largest iron and steel works in its midst, and being an 
important coal centre and market town. 

Three years ago the Corporation of Merthyr Tydfil (in- 
corporated some five years ago), who are enterprising and 
progressive, saw, after some experiments, the advantages of 
metal filament incandescent lamps for street lighting, and 
straightway gave my company the order to light the 2 miles 
of main street connecting the towns of Merthyr and Dowlais 
by means of lamps on brackets fixed to every tramway-pole 
throughout the route between the termini of the tramways. 


_ | The lamps are supplied with current from overhead wires 
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attached to the tramway poles, and being on an entirely ` 


separate circuit, thev are switched on and off from the works. 

Following this came a contract for the street lighting of the 
main street from Pontmorlais to Cefn Coed. and likewise from 
Pontmorlais to the north-west boundary of the Corporation area 
оп the Swansea-road : all the lamps in these two branches also 
are fed from overhead lines, fixed, in the case of the route to 
Cefn Coed, on the poles of the Cefn route of our tramways, and 
in the case of Swansea-road, on wooden poles, and controlled 
by “* Venner " time switches. 

At the end of 1909 we were asked bv the Council to submit a 
scheme and tender for the lighting of the whole of the Dowlais 
district, bv по means a small proposition. I must admit that 
1 was baffled at first, as the area is very congested т Dowlais 
itself, and I could then see no way of designing a network to 
suit the local conditions on the methods of aerial construction 
usually adopted. However, I was able to present a scheme 
whereby the lamps would be fed from mains, about one-third 
of which would be placed underground and two-thirds overhead. 


Fic. 2. —GaNERAL View or POLE, 


After considerable opposition, petitions and fairy tales on the 
part of the public (the origin of which the reader can easily 
Guess), the scheme went through with slight modifications. — 
The area to be supplied hy the new network covers about 
* square miles, and in this area there is a multiplicitv of 
streets and cross streets, which made the task all the harder. 
аз mains had to be laid or erected in practically everv street. 
The details shown in Fig. 1 will indicate the wav in which I 
lave been able to get over the difficulty. This method, I 
suggest, does away with the unsightly cross-arms and shackle 
insulators that one would otherwise need to branch a set of 
UIS т four or more directions if necesssry ; and, further, 
It was my endeavour to make the work took symmetrical and 
as pleasing to the eye as possible. | 
е of safety of the brackets and the steel bolts 
a ching them to the poles is very high, but although the work 
саху it does not look out of proportion." 


Fic 3.—ViEw or 'Bus.Bans AND Fuses. 


Fig. 2 is a general view of a pole carrving a set of "bus bars, 
fuses and lightning arresters to deal with the disconnecting. &c., 
| of four sets of wires branching in four different directions. 
_ Fig. 3 is a closer view taken from a tower-waggon : the fuses 
are of heavy pattern, supplied by Messrs. Johnson & Phillips. 
! with suitably protected porcelain handles. The "bus bars will 
‚ be seen above the fuses and the lightning arresters underneath. 
The arresters used throughout the system are the B.T.-H. 
| adjustable magnetic blow-out type. The alternative to this 
simple arrangement would be to provide four four-core cables 
from the lines into the ground, and thence into either an expen- 
sive network box or street pillar. The saving. I think, will be 
apparent. I ихе this arrangement for sectioning the network 
‚їп other streets as well. 
_ Fig. dis a view at Caeracca, showing three wires branching off 
| at night angles from four wires. 
Fig. 5 shows three branches of three wires in Pantvscallog. 
and Fig. 6 shows an ordinarv straight line pole with outrigger 


stav. 
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Fic. 8. -THRER- WIRES BRANCHING OFF FROM FOUR. 


These few illustrations show the methods generally adopted, 
but the various tvpes of poles for turning corners, &c., are 
legion. It was suggested that some of the mains should be 
attached to brackets fixed to the houses, but, unfortunatelv, 
time did not permit of our making the necessary arrangements. 

Before I conclude, I will mention the provision that has been 
made for controlling the lamps, which, in my opinion, is a strong 
point in favour of overhead mains for street lighting purposes. 
The lamps in Dowlais which are fed from the overhead аге 
switched on and off from three points. This I accomplish bv 
utilising one of the neutral wires specified in Regulation No. 5 
of the Board of Trade, for conductors on the three-wire system, 
as а Switch wire, insulating it from the other neutral wire by 
means of small ball insulators inserted in the bridles, and 
connecting one side of the street lamps to it. The process of 
switching on is then bv simply closing a single-pole switch on a 
time switch, joining the insulated neutral switch wire. with 


е і. 
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the other neutral. In streets where a service of 230 volts is 
required three wires are used. The advantage thus obtained 
is that the networks are always alive for private supply, vet | 
the public lamps can be switched on simultaneously and | 
independently in the different districts. | 


NEW GENERATING STATION OF THE NORTHAMPTON 
POLYTECHNIC INSTITUTE (LONDON). 


А comparison of the equipment of the electrical engineering 


The total number of lamps in Dowlais will at present be 2 41. | departments of the more important technical colleges at the 


Some are single lamps, others double, ranging from two 32 c.p. 
to two 50 c.p. This, together with the other contracts in 
Merthyr, gives an approximate total of 550 points lit by 
electricity. | 
We find that Tantalum and Osram lamps are the best. The 
life of some of the Osram lamps has been known to exceed 3,000 
hours. This is very good, as I do not believe in globes to 
protect the lamps. The brackets which are attached to the 
poles are supplied by Lucy & Co., of Oxford, which include a 
very practical and serviceable switch-fuse, that a man can re- 
fuse without being knocked off his ladder. The ironwork has 
been made at our depot; in fact, we have done evervthing 


ourselves locally, except grow the trees to make the poles, | advanced students. 


Fic. 9. —BRANCHES OF 
TUREE-WIRES. 


Fic. 6.—Pors LINE WITH 
OUTRIGGER STAYS. 


supply and draw the copper, and other odds and ends. Hence 


economy has resulted, and I hope the foregoing remarks will | consisting of an air compress 
with street lighting | 


stimulate others who are struggling 
problems. 1 shall be very pleased to give anyone further 
information. | 
еж ——— M — 

Rescue Work in Mines —10 is announced that the Home 
Mecretary has appointed a Committee to consider the organisa- 
tion for rescue and aid in the case of accidents in mines, and 
to frame proposals for the making of an order or orders under 
the Mines Accidents (Rescue and Aid) Act, 1910. The mem- 
bers of the Committee are Messrs. C. F. G. Masterman, М.Р. 
(Chairman), В. А. < Redmayne (H.M. Chief Inspector of 
Mines), W. N. Atkinson (H.M. Inspector of Mines), E. M. Hann, 
W. C. Blackett, J. Wilson, M.P., and J. Wadsworth, M.P. The 
secretary of the Committee is Mr. Alexander Maxwell, of the 
Home Office. 


| 


i 
| 
| 
| 
| 


present time, with the equipment possessed Бу these colleges 
even a few vears ago, shows what a big change has recently 


| taken place in the training of electrical engineers. Instead of 


a heterogeneous collection of extinct machines and apparatus 
(frequently presented by svmpathisers), colleges now vie with 
one another in providing commercial apparatus of а modern 


type, so that the students may become well acquainted with 


the conditions obtaining in practice. In this connection the 


new generating station of the Northampton Polytechnic Insti- 


tute to some extent fulfils a double purpose, since it furinshes 
current for lighting апа for the power requirements of the 
Institute as well as providing useful experience for the more 
It is interesting to notice that the 
station is run on a thoroughly commercial basis, a careful 
record of the fuel, oil, wages, repairs, &c., being kept, and 
the energy for different purposes heing accurately metered 
and charged to the various depart ments. 

A general view of the generating station is given in Fig. 1. 
From this it will be seen that two generating sets are installed. 
Each of these comprises а gas engine direct-coupled to а 
continuous-current generator and a high-tension alternator 


= 


= Фе uw" ag 29 
мг % , 


«ct 


at dp 
na | 


A 

Ty as 
wá 
£d 


~ < 
> iv Н 
А | = i 
LE 


(4 
үт 
T 
f 


> 

Е pn 
8 
| " 


Fio. 1. Vikw OF GENERATING STATION, NORTHAMPTON POLYTECHNIC 
INSTITUTE. 


on the same shaft. The gas engines, which were supplied by 
Messrs. Norris & Henty, are of the Gardner suction type, 
each engine being capable of developing 108 B.H.P. at 500 
теуз. рег min., and having six cylinders. Ignition is bv 
means of gear driven magnetos, but in an emergency accumu- 
lators and coil ignition can be employed. The two suction 
gas producer plants were manufactured by Messrs. Bennett 
& Tapley, of Southampton. 

The engines are supplied with a compressed-air starter, 
or belt-driven from an electric 
motor. The flywheels of the engines are of sufficient weight 
to ensure that the variations in speed do not exceed the limits 
usually allowable for power and lighting supply, and the cyclic 
irregularity does not exceed 1/250. This prevents any 
perceptible flicker in the lights when the set 1з running direct 
on a lighting load. The steady speed variation of the engine in 
passing from full load to no load, or vice versa, 13 guaranteed 
not to exceed 4 per cent., and the cooling water not to 


exceed 7 gallons per brake-horse-power-hour with inlet water 
| at 60°F. to 70°F. For the supply of cooling water advantage 
is taken of the Polytechnic swimming bath. The supply of 
раз is normally taken from the producer plant, but the public 
The producers are 
guaranteed not to exceed a consumption of 0-9 lb. of anthracite 


coal per brake-horse-power-hour on full load, and 1:25 1. at 


gas mains provide a standby supply. 


\\ 
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half load, whilst the water consumption is guaranteed not to | to be connected either star ог mesh. Usually the star connec- 
exceed 2 gallons per brake-horse-power-hour at full load. tion will be emploved, but the neutral point of the winding will 
Considering next the electrical generators, coupled in | not be earthed. The wave form of these alternators is guaran- 


tandem to each engine are a 50 kw. Siemens compound-wound | teed to contain no harmonic with an amplitude exceeding 2 per 
cent. of the amplitude of the fundamental sine-wave, and the 


maximum deviation of the actual wave from the true sine-curve 


is not to exceed 5 per cent. 


The guaranteed efficiencies are as follows :— 
Full load. 2 Load. 1 Load. 
n 


50 kw. continuous-current generators... 88 0, 2... S71, а. 895°, 


50 k.v.a. alternators at a power factor 
of 0-82 соо всю ооо ве е вв вое ооо э Фә о зоо Фә» веет 
Another important item of the installation is the Siemens 
motor-generator set, consisting of a three-phase synchronous 


Jo 410 это’ 
8619, ... BOLO, ... 82105 


Fic. 3.—HIGH-TENSION SWITCHGEAR AND TRANSFORMERS. || 


| motor of the two-bearing tvpe, direct coupled to two compound- 

Рю. 2.—Hion-TENSION. SWITCHBOARD., | wound generators, the three machines being mounted on a 

| combination bedplate. The synchronous motor has an output 
direct-current generator and a 50 k.v.a. Siemens three-phase | of 45 В.Н.Р. at 2,200 volts, 25 evcles per second, and runs at 
alternator of the rotating field type. The pressure of the | a speed of 500 revs. per min, The excitation is taken from one 
continuous-current machine can be varied, by hand regulation | of the continuous-current generators. One generator of this 


of the shunt, between 200 and 230 volts. and the field is over- | set has an output up to 25 kw. at 215 to 220 volts, and is 


Fra. 4.—TunEE. rHasE STEP SWITCH FOR REGULATING THE SECONDARY VOLTAGE ON THE TRANSFORMERS. 


capable of shunt regulation by hand down to 200 volts ; this is 
employed for starting the set, being run asa motor; whilst 
the second generator gives an output as a generator up to 
27-5 kw. at 107 to 110 volts, and is capable of shunt. regula- 


compounded. The alternators generate current at 2,200 volts 
at а frequency of 25 cycles рег "зесоп4.* Each alternator is 
Provided with a cast-iron terminal box, to which the ends of 
cach phase of the stator windings are brought to enable them 


converting three-phase current to continuous current. This 
. machine runs at 750 revs. per min., and is started up from the 
alternating-current side as an asynchronous motor by means of 


tappings on the low-voltage side of the transformers referred 
to below. 


capable of giving a discharge of 60 amperes for 10 hours, от 
130 amperes for 3 hours. 


battery is an automatic reversible booster-balancer set, con- 


sisting of three machines coupled together and mounted on а 
combination bed plate. 


| | controlling the rotarv converter, the low-tension side of the 
balancer are capable of dealing with an out-of-balance current 
of 65 amperes, the pressure across the outers being 200-220 volts. 


svstem, with the above pressure between the outers, and 
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tion by hand down to 100 volts. It feeds the Electrical | changes between the various units of the plant, and of convert- 
Engineering Laboratory and other experimental circuits. 


ing and controlling the electric energy in the station so that, 
А four-pole 30 kw. rotary converter is also installed for | as far as is possible, modern electric supply station and 
sub-station practice, both with continuous and alternating 
current, may be demonstrated. The high-tension current 
supplied by the alternators is transformed down, and can be 
converted into continuous current either by means of the rotary 
converter or the motor generator set, so that both a continuous 
and alternating current supply is always available for distribu- 
tion purposes. 
Four main switchboards have been installed, viz., a high- 
tension three-phase board controlling the alternators, synchro- 
nous motor and transformers ; a low-tension three-phase board 


The station equipment includes a 106-cell D.P. battery. 


Working in conjunction with this 


The two machines comprising the 


transformers and feeders: a low-tension continuous current 
board controlling the continuous-current generators, &с., and 
feeders ; and a low-tension switchboard in what is termed the 
sub-station. 

The high-tension board, as will be seen from Fig. 2, is of the 
"desk" type. TheYVhigh-tension gear is situated in an 
adjoining room, and is operated from the switchboard bv 
remote mechanical control. The switchgear is mounted in 
cells (Fig. 3), built of artificial stone slabs, the front of the cells 
being closed with expanded metal screens. No arrangement 
has been made for preventing these from being removed, but 
red lamps have been fixed which will indicate when any of the 


cells are “live,” whilst the doors of the room will be kept 
locked. | 


The lighting?of the building is supplied on the three-wire 


| | qu pa 
ү!!! p” 


Fic. 6.—SWITCHBOARD 1N “ SUB-STATION.” 


Two of the four single-phase air-cooled transformers will 
also be seen in Fig. 3. Each of these transformers has a 
capacity of 13-7 k.v.a., and a secondary voltage of 330. Work- 
ing in conjunction with these transformers are three regulating 
transformers having a primary voltage of 330, and tappings 
on the secondary for giving nine different pressures from 310 
volts to 350 volts. These tappings are connected to a rotary 
switch operated by chain gear from the low-tension alternating- 
current board. This switch, which is illustrated in Fig. 4, 
enables the secondary voltage of the transformers to be 
regulated as required in steps of about 10 volts. 

In regard to the low-tension alternating-current board, this 
is of the vertical type, and the rear of it is illustrated in Fig. 5. 
It contains four panels—a rotary converter panel, a transformer 
panel and two feeder panels. The cases of all the instruments 
on both the above boards are earthed, and no high-voltage 
apparatus is accessible from the fronts of the boards. The 
various instruments are, of course, operated through pressure 
and current transformers. 

These alternating-current boards are placed on a gallery at 
one end of the power station. At the opposite end of the latter 
is the low-tension continuous-current main switchboard. Аз 
may be seen from Fig. 1, this switchboard is divided into two 
parts—one half being mounted on a gallery and the other half 


Fie. 5,—Rear or Low-rension А.С, SWITCHBOARD. 


normally the balancer has to deal with the whole of the out-of- 
balance current, the battery being merely connected across the 
outers ; but after 10 p.m., when the college closes, and only а 
few lights are required, a small conductor is connected to the 
centre of the battery, and the balancer is shut down. 

An overhead electric crane of 2 tons lifting capacity, and 
provided with lifting, travelling and traversing gears, operated 
by three Siemens series-wound motors, spans the engine room. 
This crane was manufactured by Messrs. Higginbottom & 
Mannock, of Manchester. 

Probably the most interesting features of the equipment are 
the arrangements for transforming the high-tension energy and 
the switchgear connected therewith, together with the other 
switchboards in connection with the distribution, &c., of the 
low tension current. The switchboards have been designed 
with the object of permitting the maximum number of inter- 
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being immediately underneath. Little need be said about this | energy will also be more impressed on the minds of the students 


switchboard, except that it comprises four generator panels, | in this way. 
three booster-balancer panels, a rotary converter panel, and six ' 


200/230 volts, two at 100/110 volts, and one at 500/550 volts). 


wer station, there is installed a switchboard (ясе Fig. 6) | whole of the work. 


The installation, whic `6 
‚ Which has cost about £6,000—tl 
| | sf | —the greater ` 
feeder panels (three of these supplying current at a pressure of | part of this money being provided by the London (ну П 
Council —reflects great credi Ni 

| | s great credit on Messrs. Siemens Bros. Dv 
In one of the laboratories, situated some 100 ft. from the | Works, w e. iu E 

; \ orks, who have po мы sub-contractors—the 
ker s | и. n this connection it 1s Interesting to 
which will be used as the switchboard of a sub-station receiving | notice that the Polytechnic allowed contractors to draw out and 

à D € 


energy from the generating station through its own recording submit complete schemes for the installation of a power station 
instruments, and distributing роутер throughout the building. | having regard to the question of cost and the space е: 
Two 400-ampere three-wire continuous-current feeders and two | Ап inspection. of the installation shows how well Messtis: 


three-phase feeders supply this board. 
Fig. 7 shows the general arrangement of the electrical, | available. 
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Fie. 1.— DIAGRAM OF CONNECTIONS. 


connections of the plant, and after the description given above | 


Siemens have utilised to the best advantage every square foot 


—— — - — ————— Ed x 


P4 NE L i 


г In conclusion, we must express our thanks to Dr. В. M. 


this diagram should require little further explanation. It | Walmslev, principal of the Institute, for giving us facilities 


тау be noted, however, that the connections of the sub-station | for obtaining the above 


information and explaining the 


switehboard are not shown, but the three-wire feeders from the | arrangement of the plaut, and also to Mr. A. C. Jolley, who has 


ow-tension continuous-current switchboard are indicated, and 


supervised the installation of the equipment end who 15 now 


elso those for the two sets of low-tension three-phase feeders | responsible for the running of the whole of the plant. 
LD 


which leave the low-tension board in the power station. ‘Two 
ue are also provided on this board for the paralleling of 
п steam dynamo with the new plant. This machine 
3 being converted from 110 to 220 volts to suit the new 
conditions, and will act as a stand-by. 


POWER GAS AND ITS DEVELOPMENT.* 


S. Je BRAME, 


At the beginning of the lecture it was pointed out that the intro- 
duction in quite recent years of power д 


as, whereby the heat units 


It will be se 3 Я | 
еп that the whole of the equipment 1n connection | 
TES available in our fuels were converted into work without the inter- 


wit : . 

ith the supply of energy has been carried out in such a way as : . 

to enable the stud . Е i mediarv of the steam engine, 

Rune students to obtain valuable experience in the | mical importance; and that 

s ation of a modern electricity supply undertaking. For this | our fuel would, in the near futu 

7 T the students will take an active share in the running | in reducing the cost‘of power. th 

e generating station, assisting the staff of the Institute | but nevertheless limited, supplies of coal. 

* Abstract of а lecture delivered at the 


сш all records of units generated and sold. The 
us losses in transforming and distributing the electrical | tute. 


had been a factor of immense есопо- 
the extension of this method of applying 
re. exercise an even greater intluence 
us enabling us to conserve our vast, 


The total coal production 


Sir John Cass Technical Insti- 
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for 1909 was 263,758,000 tons and the annual home consumption 
some 180,000,000 tons. It was difficult to estimate how this con- 
sumption was distributed, but it might be roughly computed that 
45 millions were utilised for power purposes, 20 millions for blast 
furnaces, whilst some 17 millions were carbonised for the production 
of gas. It was unlikely that the consumption in gas works would 
decrease, but the introduction of the large gas engine was rendering 
much of the power from blast furnace and coke oven gas—equivalent 
to some 1,250,000 н.р. per day—available thus leading to very 
considerable fuel economy. Indeed, one English firm was saving 
about £1,000 рег weck on these lines, and on the Continent the 
Differgingen iron and steel works effected a fuel saving of £75,000 
in the year. 

It was to the demand of coal for power purposes, the lecturer 
proceeded, that we must turn to realise the economies which were 
possible through the introduction of power gas. As compared with 
the steam engine the consumption of coal per brake-horse-power- 
hour was about one-half, and our coal consumption could be reduced 
by nine million tons. Ву substituting power gas a national saving 
of 20 per cent. on the coal used for power would be effected. Further, 
the power gas plant was rendering economically available for power 
purposes immense stores of fuel which could not otherwise be applied. 
One ton of dry peat. for example, yielded some 1.000 в.н.р. per 
hour, together with from 70 lb. to 200 1b. of sulphate of ammonia, 
worth £11 to £12 per ton. When it was remembered that in Europe 
there were some 140 million acres of peat bog. often 14 ft. to 16 ft. 
in thickness, it was easily realised that the utilisation of a small 
portion of the energy here stored up would effect a large saving of 
coal for other purposes. 

The possibilities of power gas were being rapidly recognised as 
was evident by the enormous advances made in its introduction in 
large and small works in recent years. Where gas for heating 
purposes as well as power was demanded, it offered so many advan- 
tages that its installation by steel works, shipbuilding firms, and 
similar industries already amounted to many thousand horse- 
power. 

For small powers suction gas was not a competitor with pressure 
gas from bituminous fuels, since gas plants using this class of fuel 
were unsuited for small powers by reason of their higher first cost 
and working charges. The pressure plants for non-bituminous 
fucls offered great advantages where gas was required for heating 
in addition to power. Pressure gas was usually somewhat. richer 
than suction gas and was more uniform in composition, since its 
production was continuous whilst the latter was intermittent. 
Pressure systems usually were provided with a holder which enabled 
more uniform gas to be stored, supplied good gas to the engine 
after à stand-by or working on light load, and enabled gas to be 
distributed to severa! engines and to furnaces for heating. 

On the other hand, for small power plants only, up to some 
250 н.р., the suction plant offered many advantages, such as com- 
pactness, low cost and simplicity of working. Hitherto the choice 
of fuels had been limited to anthracite (the demand for which had 
greatly raised the price) and good quality coke. The use of bitu- 
minous fuel with its manifest advantages in the matter of supply 
and price had, until quite recently, been impossible, owing to the 
difficulty of removing the tar from the gas, but practically all the 
leading makers now supplied suction plants which, it was claimed, 
worked well with such fuels, the general principle involved being 
the destruction of the tar by causing the distillation products from 
the coal to be drawn through the hottest zone of the producers 
where the resulting coke was being gasitied. In Germany suction 
plants working on fuels containing sufficient moisture for the pro- 
ducer reactions—lignite, peat. &c.—had been successfully employed. 

In comparing the relative merits of coal gas and suction gas for 
small power plants detailed estimates of cost were given which 
showed that little advantage was obtained by the adoption of 
suction gas when cheap town gas was available, what little gain 
there was being quite counterbalanced by the conveniences arising, 
from town gas supply and total absence of stand-by charges. With 
plant whose capacity exceeded 30 H.P.. however. the advantage of 
suction gas rapidly increased. The success of the suction plant 
working on bituminous fuels, even of the most unpromising cheracter, 
was now established. and the extension of the use of this type of 
plant was likely to be very rapid. Systems of scrubbing the gas 
would be improved when it was realised that such a process was 
essentially not a filtering one. The utilisation of the exhaust from 
the engine in lieu of steam through the producer had given pro- 
mising results, the poor quality of gas being more than counter- 
balanced by the higher compression possible in the cylinder. The 
abolition of the gas holder where pressure gas was required for 
power purposes only, and the control of the production according to 
demand by fans automatically working with the engine, was almost 
universal in German practice, 


THE ELECTRICAL ENGINEER AND THE TEXTILE 


MACHINIST.* 
BY F. NASMITH. 

Summary.—The author points out the large ficld for the adoption of 
electrical devices in connection with textile machinery. As showing what 
can be done, he describes the application of the Brown-Boveri motor to 
ring spinning, the quick production of new designs in weaving, and the 
Chapman electric neutraliser for removing the etfect of static electric 
charges in spinning. Other openings for electrical applications are 
suggested. —— 

A very noticeable feature of the highly progressive development 
of our engineering industries during the past decade has been the 
happy combination between the practical man and the scientist. 
Rule-of-thumb methods, which hitherto used to be so largely relied 
on, have died hardly, but the writer is assured that even if not quite 
dead, they ere in extremis, and that in the future only work based 
upon sound definite calculetion will be attempted. Unfortunately 
for the textile industries, rule-of-thumb methods, or hereditary ргас- 
tice, have been very general; and although I have no wish to depre- 
recate the highly-skilled operatives who have undoubtedly helped 
largely to maintain our supremacy as a textile manufacturing nation, 
when I consider the vast strides other countries are making by reason 
of their more scientific methods, it is more forcibly impressed upon 
me that we have got to edopt the seme methods if we are to hold our 
premier position. И is a curiously deplorable fact that up to a few 
months ago the vast textile industries of this country, embracing the 
preparation, spinning, weaving. printing and finishing of cotton, 
wool, flax, jute and silk were entirely unprovided with an institution 
or association which would form the medium for the exehange of 
views and the diffusion of practical knowledge likely to benefit the 
industries. However, the defect has at last been remedied, and Гат 
glad to state that the success of the Textile Institute is assured. 

The preparation, spinning and weaving of апу textile fabric is per- 
formed by machines which are in many cases wonderfully complex. 
These machines have been slowly evolved, but the principles of 
operation have not been varied to any considerable extent during 
recent years. The numcrous improvements which are constantly 
being made are more in the direction of eflicieney than in the altera- 
tion of a principle. 

It is in regard to the combination of the electrical engineer with 
the textile machinist that I wish to deal in this Paper. There are 
many problems that the textile machinist has to solve which сап be 
efficiently dealt with by the electrical inventor. The introduc- 
tion of 2 satisfactory variable-speed motor has already resulted in 
à very large increase of production, a more regular varn, end better 
wound cops of bobbins. Further. the varn may be wound upon thin 
piper tubes, and it appears to be only a question of time before 
spinning on the bare spindle will be an accomplished fact. The 
advantage of bare spindle spinning lies in the saving effected. in 
transport when bobbins or pirns are dispensed with. 

Messrs. Brown, Boveri & Co., who were the first to introduce this 
system, made an extensive series of investigations, end their con- 
clusions may be summed up by seving that in order to maintain a 
constant tension on the varn ёз it leaves the rollers there must he a 
different speed for each dizmeter of cop or bobbin spun on, and that 
the speed corresponding to each diameter must vary with the position 
of the laver in the cop—in other words, with the length of the 
“balloon,” or, to put it more broadly. the bellving of the varn as it 
passes from the rollers to the traveller, Messrs. Brown, Boveri in- 
troduced a motor which enswered the following requirements. It 
lent itself readily to eutomatic operation at variable speed in a 
simple and economical manner; it possessed a wide range of speed 
variation ; the speed varied by infinitely small increments and not 
step by step: and lastly. on account of the rapid fall of the ring rail 
in meny machines, the motor hed to be сарае of exerting a con- 
siderable torque at any speed. 

Its construction is very simple. The stetor carries an ordinary 
single-phase winding in slots, while the rotor consists of an armature 
similar to that of an ordinary direct-current motor. Оп the com- 
mutator are two sets of brushes, each set having one brush per pole 
of the stator winding. One set of brushes is fixed in position, cach 
brush being midway between adjacent poles of the stator winding. 
The other set is carried on a brush rocker, which allows them to be 
moved round the commutator between the fixed brushes. The stator 
winding is switched directly on to the supply mains through a double- 
pole switch and fuses built into the motor itself. the switch heing 
interlocked with the brush rocker. so that the handle of the ег is 
the sole means of starting and control necessary. When the handle 
is in the “ off `` position the stator switch is open. and cach movable 
brush is close up against the fixed one to which it is connected. И 


* Abstract of a Paper read on Monday last at the Manchester Engineer- 
ing Exhibition. | 
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the switch were closed with the brushes in this position only the mag- 
netising current would Le taken from the supply mains, When the 
handle is moved from the " off " position the switch is closed and 
the brushes moved apart. Thercupon the Нах from the stator poles 
induces an active pressure in a. portion of the rotor windings, which 
results in a current in those particular windings, and the motor starts. 
A continued. movement of the handle brings wbout an increase in 
curn nt and torque, and the spced rises. 


Tho automatic gear to operate the motor is pleced under the head- 
stock of the frame, and consists essentially of two cams operating 
cranked levers. One is driven by 2 chain from the “heart” shaft of 
the framc— that ix, from the sheft carrying the heart-shaped cam 
which produces the up and down movement of the ring reil. The 
two sprocket wheels for this cam ere of the same size, so that the cam 
on the automatic gear revolves at the same speed as that on the 
frome. To the stud on the motor handle is pivoted a cranked lever, 
which is held against a stop by a spring, end which carries a catch 
whereby the handle can be engaged. ‘The other end of this lever is 
connected by a flexible steel cord with the cranked lever on the 
automatic gear, which is operated by the cam referred to above. By 
suitably shaping this cam the motor handle can be given just exactly 
the right reciprocating motion to produce a suitable speed variation 
evnchronous with the movement of the ring rail. 


If the cord from the motor handle were fixed to the end of this 
lever on the automatic gear the motor would have the same speed 
variation throughout the spinning period, but provision has to be 
mide for the gradual introduction of specd variations at the start 
and towards the end of the set. These requirements are fultilled 
by the second cam on the automatic gear, which is driven by a 
flexible shaft through а worm and wheel reduction from the builder 
wheel of the frame. The effect of this cam is to take the cord up or 
bt it out, thus controlling that. part of the scale over which the 
brash h»ndle moves, The results obtained have proved eminently 
setisf«ctorv. 

The cuthor next deals with 2 problem relative to the weaving in- 
dustry. There are two. broad methods of producing patterns in 
textile fabrics. ‘The first and simplest is by the employment of a 
dobby, the second by means ef a jecquard. [t is м relation to the 
jaequard thet one of the most ingenious cost-saving clectric:] devices 
has keen invented. Brictly, a jecquerd mechine consists of à number 
of hooks, cach hook actuated by a separate needle, and in turn 
governing one thread in each repeat of the pattern across the face of 
the fabric. The needles are in turn actuated by cards punched in a 
predetermined manner to agree with the figure and operating on the 
well-known hit-2nd-imiss principle. 

Inthe production of damask fabrics г considerable number of these 
саг; are necessery. Where спе сет operates the harness to form 
two sheds -that is, where ono card remeins in position to operate the 
hevdles while two picks of weft are inserted -the number of cards, 
and consequently the cost. is reduced; but in many cases one pick 
per card is the rule. The cost of producing a set of cards for an 
onlinary design worked out under these two methods is set out 
herewith :— 

Carp Metuop.— Two shots per card. 


Sketch, and paintings from sketch... ние. о 0 0 
10,080 cards at 3s. 6d. рег 100... 17 03 0 


£62 13 6 

One shot per card. 
Sketch, and paintings from хер. иене. LHP 0 0 
20,160 cards at 3s, 6d. per ОО, ннн 00 7 0 


£125 7 Ө 


Мома to sav, the manufecturer is not over cnxious to change 
his designs, Electricity has been requisitioned to such good purpose 
that designs can be more quickly produced, while the cost of pro- 
ducing such designs is considerably reduced. It takes a considerable 
time to paint up a design on what is termed " point," or design paper. 
to perforate eich card singly and to lace them together in an endless 
belt. A method of producing a photographic copy of the design 
(which is painted in good opaque ink on tracing paper) on thin sheet 
m^tal can now be used. This single design plate is bent to form a 
hand of metal, and the design plates in this form are applied to the 
lun. The design consists of contect and non-contact surfaces, and 
the needles of the jacquard, when they make a contact, complete an 
clectrie circuit and operate the hooks to which thev correspond, thus 
producing the pattern. It must be stated, however, that these 
design plates only operate to produce the figure, and that а special 
form of jacquard, known as the Bessbrook twilling jacquard, is 
employed to operate the threads in order that effective binding of the 
weft threads with the warp threads may be effected. This special 
form of jacquard will produce one twill in the ground—that is, the 


З 


portion of the fabric Iving between the figures. amd a different twill 
in the figure, The saving in cost by this method over the ordinary 
method is considerable, the following being the figures for the Carver 
met hod :— 
CARVER NysTEN.— One shot per card effect. 
Design ready for copy ............. ELEME 
Metallic pattern ready for looms не. 101 102 0 


-—— —— —-— 


£11 I2 Ө 

Besides this, the difference in space occupied is very considere ble. 

А very similar system, although allied to photogre phy, was intro- 
duced some vears гро by ай Austrian professor, И, however, met 
with comperatively little success, due, in my opinion, to the fact that 
it was somewhat in advance of the times. I em certain, if the prin- 
ciples of this system were looked into at the present time, with tho 
added knowledge available, it could be made completely successful. 
Electrically-operated warp stop motions have bcen successfully 
employed. and also electrically-operated weft feelers, which, by 
deliestely feeling the weft within the moving shuttle, at the precise 
moment of exhaustion decided upon, bring into operation. weft- 

eplenishing mechanism or actuate other mechanism to stop the loom, 
These are minor but interesting application: of electricity to textile 
machinery. 

A very present evil in our spinning mills is static electricity, genc- 
rated by the friction of the fibres during treatment. Considerable 
trouble is given to the operatives through the presence of this static 
electricity ; woollen roving, for instance, will stick to the rub rollers 
on the finisher cards, causing breakage end irregularity in the sub- 
sequent varn ; the varn is rough, loose short tibres standing out from 
the closely adhering main body of fibres ; the web passing from the 
doffer breaks down when starting up, and, due to the before-men- 
tioned licking, the amount of waste is comparatively high. 

Lately an ingenious device, known as the Chapman clectrie neu- 
treliser, has been introduced. A special trensformer is provided, 
which is bolted up to the wall or ceiling in any convenient place, and 
serves to deliver the electrie current in the proper form to the various 
machines where the static electricity is to be neutralised. A single 
linc of heavy insulated wire leads from the transformer to the various 
points of treatment. "his line may be run along the ceiling over the 
machines or under the floor on which the machines set. On cach 
machine is placed one or more inductors connected to the line мне. 
The inductor is a steel tube 1J in. outside di» meter, of suitable length 
to reach across the mechines, slotted on one side from end to end, and 
having a series of porcelein blocks in the slot. These blocks contain 
the active points from which the influence is ridiated 10 the charged 
materiil, and а heavily insulated са о runs through the inside of the 
tube and distributes the alternating charge to the several active points 
by induction, The tube itself is earthed, but the line wire is con- 
nected directly with the cable inside the tube. The connection is 
made through a convenient form of removable socket at the end of 
each inductor. 'The inductor is placed at some point in the machine 
where the charged material may pass by it at a distance of from 1 in. 
to 3in., and the material becomes instantly neutralised thereby, 
even when running at a speed of 1.000 ft. per minute. 

The above examples 1 have speciticelly referred to will illustrate 
my point that the textile industries offer a wide field to the electrical 
engineer. "There are many textile machines which could be ren- 
dered very much more eflicient if certain parts were operated elec- 
trically. Take, for instance, the operation of picking. or the pro- 
pulsion of the shuttle across the loom Letween the warp threads. The 
amount of power expended is out of all proportion to the actual 
power required for the purpose. Not only is this the case, but the 
action is non-positive, the shuttle being out of control for at least 
one-half of its travel. Tam of opinion that means can be found to 
utilise electrical devices which will. positively propel the shuttle 
across the loom. 

To take another side of the industry, namely, calico printing. In 
many machines а number of engraved rollers are employed which 
for certain predetermined periods are held out of contact with the 
fabric, and then for other periods are brought into contact to produce 
the required pattern. Ап ingenious invention, patented a few years 
ago, employed hydraulic rams, the cylinder valves being operated 
by a pattern chain. The operation of these rollers might be effected 
electrically. Then, again, electrolytic bleaching has been proved to 
he entirely successful, and it is generally allowed that the use of 
nascent electrolytic sodium hypochlorite has great advantages over 
chloride of lime solutions. The fabric is not made " tender," as it is 
in many cases where the ordinary bleaching process is emploved. 

Hitherto the textile machinist has not had the co-operation of hia 
brother engineers to any considerable extent. I sincerely hope that 
this state of things is finished with, and that the conservatism which, 
to my mind, has been а drag on our industrial progress has passed 
away for ever, 
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STREET LIGHTING BY OVERHEAD MAINS. 


It is well recognised that the success of most engineering 
is judged by the cheapness with which the end is attained. 
This is necessarily true of all commercial engineering. owing 
to incessant competition, the onlv restraining influence 


being the need that efficiency in the widest sense shall not 


be sacrificed in the attempt to give for less money ргас- 
tically the same article as is provided bv а competitor in the 
next street. Public works are somewhat an exception to 
this rule, partly because competition is generally absent and 
partly owing to the fact that publie works are more often 
than not associated with the maintenance of public health, 
in which case the results cannot be estimated simply on a 
cash basis. Even so, the expenditure of public money is not 
always eflected without criticism, and economy in capital 
expenditure sometimes plays а not unimportant part. 
Further, in some public works there may indeed be keen 
competition, an instance of which is publie lighting. 

The competition between gas and electricity for public 
lighting is now so keen that every economy in either first cost 
or subsequent running is Important. For the moment we 
are concerned merely with the capital cost. In this country 
the electrical engineer started street lighting (and other 
lighting also) in the most unobtrusive and substantial way, 
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Elliott Brothers, Century Works, Lewisham, London. S.E. .. РЕ d bur e s 1] 
Everett, Edecumbe & Co., 117, Victoria-street, Westminster, S.W., and Collindale 
а, уыл UO «seve 16 
Evershed & Vignoles, Acton Lane Works, Chiswick, London, W............... 17 
од & Phillips, 14, Union-court Old Broad-st., London) and Charlton, Kent 1 
elvin & James White, 18, Cambridge-st., Glasgow; 11, Billiter-st., London, Е.С. — 
Nalder Bros, & Thompson, 34, Queen-street, Cheapside, London, Е.С. ........ 1 
Paul, К. W., Newton Avenue Works, New Southgate, London, N...... eo... 10 
Fitkin (J.) & Co., 56, Red Licn-street, Clerkenwell, London, E.C............ ... 9 
Weston Electrical Instrument Co., Audrey House, Ely-place, London, Е.С. ..... . 24 
Anti-Fouling Compositions 
Indestructible Paint Co., King's House, King-street, London, Е.С. .. соевое, Z7 
Antimonial Lead К 
Разз (C.) & Son, Bedminster Smelting Works, Bristol. .s.ssecccccsscescosecce 3 
Arc Lamps 
British Westinghouse Electric & Mfe. Co. Registered Office: 2, Norfolk-street, 
Londen, W.C. ; Offces and Works: Trafiord-park, Manchester............ — 
General Electric Co., 69, 71, and 88, Queen Victoria-st., Londn, Е.С. . Supp, land 
Jandus Arc Lamp & Electric Co.. Hartham Works, Hartham-road, Holloway, N. — 
Jchricn & Fhillips, 14, Unien-ct., Old Broad-st., London; апа Charlton, Kent — ] | 


e = |< uu» 
London Electric Firm a 25 24 51 Electrical Со, 


Asbestos 


es * 17 London Electric Wire Co. .. 4 Telegrarh Cendeneer Co, T ee 10 

Longmans, Green & Co. T A Tucor Accumulater Co... өө == 

$5 zi Кота, J, С... abi is ** Union Cable Со... i es ‚. — 

Sup p. 13 ind 17 Lundberg (A. P.) & Sons m zi | Urion Electric Со. 1 Supp. 15 

-Marconi’s Wireless Telegraph Co. ** 7 | Vickers, Sons & Mzxim.. oe MENT! 

r "а c Мате (Ercole; & Со. .. ott '* ^ |VWictcria Dynamo & Moicr Со... .. -- 

Supp. 9 ard и Avgiturc-Nurrl eig, Weidmann, H. o. os ца. Supr. 15 

. — | Maschirenfatrik Oerlikcn TH —' Welk ны n h Cò T: үн 2% 

"4E ОМАРА Plat as ш, чуо су *iWestern Telegraph Co, оуу n 26 
бб JO Mayer (Н. С.) & Со. уу Y len Јеевтагћ Со, HAE 

| Western Uricn Telegraph Со... .. 28 

Mewburn, Ellis & Ртуог.. E UO. Weston Electrical Instrument Со. .. 24 

= 4 Mcrdey-Fricker Electricity Meer Ce... ~~ Wheatley Kirk Price & Co : КАШЫ 

] Mcsses & Mitchell on ә T" I6 ITEMS ker à Co. E ba ь x сы. = 

Nalder Bros. & Thompscn su oe l| White (J. C.) & Co. А e. = 

2, Nobles & Hoare .. Зр aA 3 Willecx (W. Н.) & Со... - ie: 3 

3{Ncrthampton Polytechnic Institute —~,Welf, К. .. se es - = 

Arc Lamp Couplings, Winches, &c. TACE 

London Electiic Fum, CIOYCCE DM «4 


Willcox (W. H.) & Cc., 23, 34 ard 2€, Sout? wark-street, Lcr.ecn, SE........ ^». d 


Auctioneers and Valuers (Mechanical) 


Wheatley Kirk, Frice & Co., 46, Wsztlirg-:treet, Lender, Е.С ; and Manchester 
and Newcastle-on-Tyne 


РИ NET оао V ex А WO A OR wo Ia Wa 


Batteries 
Chloride Electrical Storage Co., Репа! bury, Manchester у & 39, Victoria-st., SW., 


24 
О.Р. Battery Co., Bakewell, Derbyskire .............. E "E TEL 
Elec. Power Storage Co., 4, Ct. Wirckester-st., E.C., and Міма], E., London 30 
Hart Accumulatcr Co., Marshgate-lane, Stratford, СОРОС B ales sioe cec vex. A 
доп & Fhillirs, 14, Unicn-court. Old Broad-st., Londonj and Charlton, Kent 1 
iemens Brothers & Co., Caxton House, Westminster, Lorcon, $.УУ........... 15 
Belting Ж 
Willcex (W, Н.) & Cc., 23, 24 гга 26, Scutl.waik-street. Lcr.ec У РРСРР d 
Boilers (Water-tube) 


Clarke, Charman & Co., Cateshead-cn-Tyne } ard Crcen Ar.ne's-chamters, 
Westminster, Lcr.cen . 


Boosters 


Chloride Electrica! Storage Co.. Perdlebury. Menchkesters & 39 Victorla-st., S. W, 
Crompton & Co., Salisbury House, London Wall, Е.С. ; and Chelmsford 
Burners and Furnaces 


Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England.... 
Cz bles (Artificial) 

Telegraph Ссгаегзег Со., Vauxha'l-street, Kenningtcn Cval, Lcr.don, S.E. 
Cable Covering Machinery 


Johnson & Philips, 14, Ur ion-court, Old Broad-st., London and Charlton, hent 
Cable Supplies 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool... 


бопооооьо о в о оо вв 


"9209290929 


Felten & Guilleaume-Lahmeyerwerke Actien-Gesellschaft, Mulheim-on-Rhine.. _ 


Henley’s (W. T.) Telegraph Works Co., Blomfieid-street, London Wall, London, 
Е.С. ; and North Woolwich ................... LL ось 
Hooper's Telegraph & Indiarubber Works, 31, Lombard-street, London, E.C..... 
India Rubber, Cutta Percha & Telegraph Works Co., Silvertown, London 
[non & Phillips, 14. Union-ccurt, Ole Broad-st., London; and Charlton, Kent 
ondon Electric Wire Co., Playhouse-yard, Celden-lane, London. E.C.... 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. 


Carbons 


Cromptoa & Co Salisbury House, London Wall. Е.С. апа Chelmsford 
Jandus Arc Lamp & Electric Co., Hartham Works, Hartham-road, Holloway, М. 
Johnson & Phillips. 14, Union-court, Old Broad-st., London ф and Charlton. Kent 
Mayer (Н. С.) & Co., 67, Aldersgate-street, London, E.C. Agents for Plania- 

works, Ratibor and Berlin....... 


***9*0659?0050090000c002000094909099909999 
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FÜSES 
SWITCHGEAR 


For all purp:ses. 
STRONG AND RELIABLE DESIGNS. 


(Catalogue on pplicat'on.) 


DORMAN 
SMITH, 


(Head Office and Works) 


Ordsal Electrical 
Works, 


SALFORD. 


_ 
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Classified Index to Electrical Trades—Continued. 


Ceiling Fans | 

Marelli (Ercole) & Co., 26, Gartick-hill, Queen Victorla-street, London, EC  .... 
сен 

Siemens Brothers & Co, Caxton Mouse, Westminster, London, $.1/,.........• 
Circuit Breakers 


Crompton & Co., Salisbury House, London Wall, Е.С.} and Chelmsford...... 

Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford.... 

Ellison (George), Victoria Works, 17-18, Warstone-lane, Birmingham.......... 

Kelvin & James White, 18. Cambridge-st., Glasgow | 11, Billiter-st., London, Е.С. 
Condensors (Electrica!) 

Telegraph Condenser Co., Vauxhall street, Kennington Oval, London, S. E. 


Conduits and Accessories 


British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ......1, 


Crompton & Co.. Salisbury House, London Wall, E.C. } and Chelmsford ...... 
{юп & Phillips, 14, Union-court, Old Broad-st., London) and Charlton, Kent 
emens Brothers & Co., Caxton House, Westminster, London, S.W ......... 


Cut-Outs 


Dorman & Sm.th, Head Office and Works) Ordsal Electrical Works, Salford .. 
Reason Manufacturing Co., Lewes-road, Brighton 4 and London........... ee 


Dynamo Manufacturers | 

British Westinghous? Electric & Mf-. Co. Revistersd Orc»: 2, Norfolk-strect. 

London, W.C. ; Ос 2$ and Works: Trattord-park. Мапсһез!ег............ 
Clarke, Chapman & Co., Gateshead-on-Tyne з and 50 Fencnurcl-street, London 
Crompton & Co.. Salisbury House, Londen Wall, Е.С. ; and Chelmsford ...... 
Elec. Construction Co.. Wolverhampton; Dashwood House. New Broad-st., Е.С. 
Electric & Ordnance Accessories Co.. Cheston-road, Aston, Birmingham..... 2.025 
India Rubber, Gutta Percha & Teleeraph Works Co., Silvertown, London. E..... 
Johnson & Phillips, 14, Unicn-court, Old Broad-st., London ; and Charlton. Kent 
Maschinenfabrix Ocrlikon. Oswaldestr2 Hous?, Norfolk-street, Strand. W.C..... 
Parsons (C. A.) & Co., Heaton Works, Newcastie-upon-Tyne... 
Siemens Brotners Dynamo Works, Caxton House. Westminster, SW. 
Union Electric Co., Park-street. Southwark, London, S E...... 
Vickers, Sons & Maxim, ее (о ieu И ad ri ams ctae 


Electric Bells 


British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ......1, 


British 1.. M. Ericsson Manufacturing Co.. Byron House, 82-85, Fleet-street, 
London, Е.С. 1 and Beeston, near Nottingham..cccscccccccccccescceccsece 


Flectric Belis (Mining) 
Kelvin & James White, 18, Cambridge-st., Glasgow; 11, Billiter-st., London, Е.С. 


Electric Cranes 


British Thomson-Houston Co.. Rugby (England) and Branches .............. 
Crompton & Co., Salisbury House, London Wall, Е.С. } and Chelmsford ...... 


Electric Light Contractors 
British Thomson-Houston Co., Rugby (Ergland) $ and Branches .............. 
Crompton & Co., Salisbury House, London Wall, E.C.; and Chelmsford ...... 
Elec. Construction Co.. Wolverhampton ; Dashwood House, New Broad-st., Е.С. 
Elec. Power Storage Co., 4, Gt. Winchester-st., E.C., and Millwall, E., London 
Henley's (W. T.) Telegraph Works Co., Blornfield-street, London-wall, London, 

Е.С. ; and North Woolwich............ НЕ ес auae 
Johnson & Phillips, 14, Union-court, Old Broad-st.. London з and Charlton, Kent 
Vickers, Sons & Maxim, Sheffieid. . 


Electric 


Lighting and Tramway Supplies 


British Insulated & Helsby Cables. Ltd., Prescot, Helsby and Liverpool. .......1, 


British Thomson-Houston Co.. Rugby (England) ; and Branches .............. 

Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, | E 
Electric Mining Machinery 

British Thomson-Houston Co.. Rugby (England) p and Branches ............ 

Crompton & Co., Salisburv House, London Wall, E.C. ; and Chelmsford ...... 
Electrical Porcelain | 

China Furniture & Electrical Fittings Manufacturers’ Association (J. Macintyre 

Co., Ltd.; Gaskell & Grocott; Bullers, Ltd.), Bryn, Sedgley, Staffs 

Electricians (Manufacturing) 

Berry Construction Co., 294, Charing Cresseroad, London, W.C. — ........-. 


British Electric Transformer Co. Works and Offices: Hayes, Middlesex... 
British Insulated 


& Helsby Cables, Ltd., Prescot, Helsby and Liverpool........1, 


British L. M. Е 


ricsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, E.C. 


$ and Beeston, near Nottingham.....ccscccccescccecsscces 


e Surp. 
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16 
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Elcctricians (Manufacturing) —-0n/072 
Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford 


Ferranti Limited, Hollinwood, Lancs, ........... ee оон SUPP. 13 and 
Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London, 
E.C. 3 and North Woolwich *.9.0090299 оозохооооо ооо оо ооо ооо оо фай э ө э э ө 

Johnson & Phillips, 14, Union-court, Old Broad-st., London 4 and Charlton, Kent 
Enamel 

Griffith: Bros. & Co., Macks-road, Bermondsey, London, 5. В................. 

Indestructible Paint Co., King's House, King-street, London, Е.С, .........,.. 
Engine Packing 

Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, London, S. E........... 
Engines 

Clarke, Chapman & Co., Gateshead-on-1yne 4 and 50, Fenchurch-street, London 
Engineers and Contractors 


British Thomson-Houston Co., Rugby (England) § and Branches .............‹ 
British Westinghouse Electric & Mig. Co. Revistered Offizs: 2, Norfolk-street, 

London, W.C. ; Orfces and Works: Traftord-park, Manchester... iussus. 
Chloride Electrical Storage Co., Pendlebury, Manchester; & 39, Victorla-st., SW, 
Clarke, Chapman & Co., Gateshead-on-Tyne, and 50, Fenchurchestreet. London.. 
Crompton & Co., Salisbury House, London Wall, Е.С. р and Chelmsford ...... 
Dick, Kerr & Co., Abchurcii-yard, Cannonsstreet, London, Е.С............... 
Elec. Construction Co., Wolverhampton ; Dashwood House, New Broad-st., E.C. 
Elec. Power Storage Co., 4, Ct. Winchester-street, E.C., and Millwall. E.. London 


PAUR 


19 
17 


1 
1 


10 
27 


General Electric Co., 69, 71 and 88, Queen Victoria-st., London, E.C... Supp. 9 and 5 


Johnson & Phillips, 14, Union-court, Old Broad-st., Londony and Charlton. Kent 
Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, W.C 
Parsons (C. А.) & Co., Heaton Works, Newcastle-upon-Tyne 
Reason Manufacturing Co., Lewes-road, Brighton ..........c ccce ооо 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. .......... 
Siemens Brothers Dynamo Works, Caxton House, Westminster, S.W....... Supp. 
Vickers, Sons & Maxim, Sheffieldis ssa АИ ЗВ да жаба EE EET 


Engineer's Stores 
Willcox (W. Н.) & Co., 23, 34 and 36. Southwark-street, London, S.E. .......... 
Fans | 


British Thomson-Houston Co., Rugby (England) and Branches .... 
British Westinghouse Electric & Мик. Co. Registered Omza; 


2. Nortolk-strect. 
London. W.C.; Offices and Works: Trafford-park, Мапслезіег 


* * е э э э э ө э ө $ 


1 


Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, à 


London, E.C. .... "998969 ооеовооооооевовоогоео в 
General Electric Co, 69, 71 and 88, Queen 
Marelli (Ercole) & Co.. 26, Garlick-hill, Queen V ictoria-street. London. E.C..... 
Maschinenfabrik Oerlikon, Oswaldestre House, Nortolk-street, Strand, W.C. 


Fibro 


оогсоозогососогсо о 


Victona-st., "London, E.C. Supp. 9'and 5 


Burns, J., 189, Central-street. London, В.С... ...... ооо зо зововевовосовова 24 
Mosses & Mitchell, 122 and 124, Golden-lane, London, Е.С................... 10 
Spicer Brothers, 19, New Bridge-street, London, Е.С...................;.... == 
Fittings for Electric Light . . 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ........ 30 
Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford .... 19 
rn & Sn United Electric Light Co., 36-37, Queen-street, Cheapside, 
паэп, ~ соо ооо в ево ооо о ооо оо фе ое ое а оборо овор оа 6 . — 
General Electric Co., 69, 71 and 88, Queen Victoria-st, London, Е.С... Supp.9 and 5 
ohnson & Phillips, 14, Union-court, Old Broad-st., London; and Chariton, Kent 1 
eason Manufacturing Co., Lewes-road, Brighton .......................... 13 
Siemens Brothers Dynamo Works, Tyssen-street, Dalston, London, М.Е. ..Supp. 10 
Fuses and Fuse Boxes 
Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford .. 19 
Reason Manufacturing Co., Lewes-road, Впїһїоп................‚.......... 11 
Siemens Brothers Dynamo Works, 39, Upper Thames-street, London. Е.С. Supp. 10 
Gas Engines 
British Westinghous2 Electric & Mfg. Co. Rezistered Oz»: 2, Norfolx-strest, 
London, М.С. ; Offices and Works: Trafford-park, Manchester....... iare. чое 
Generating Plant 
Clarke, Chapman & Co., Gateshead-on-Tyne у and 50, Fenchurch-street, London 6 
Crompton & Co., Salisbury House, London Wall, E.C. ; and Chelmsford ...... 14 
Felten & Guilleaume-Lahmeyerwerke A.-G., Frankfort-on-Main ............ | 
Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, W.C..... s 
Mather & Platt, Salford Iron Works, Manchester .......................... 8 
Vickers, Sons & Maxim, Sheffield Peer meee о вов бо ооо ооо чото зо от овоовоотье }1 


Globes and Shades 
Johnson & Phillips, 14, Union-court, Old Broad-st., Londons and Charlton, Kent 
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NEW BOOKS Ready and in Preparation 


NEW EDITION. Price 158. net. 


SUBMARINE CABLE LAYING & REPAIRING. ""wirsiwson. 


NEW EDITION. Price 5s. net. 


SIGNALLING oe SPACE WITHOUT WIRES. CHAPTER ON TUNING 


LIVER J. LODGE, D.Sc., F.R.S 


Еи EDITION. Price 78. 64. net. 
STUDENTS' GUIDE TO SUBMARINE “CABLE TESTING. 
T Ful Illustrated. Е Price 68. net. 


THE MECHANICAL DESIGN AND CONSTRUCTION OF 
COMMUTATORS. By R: LIVINGSTONE. 
Fully Illustrated. 8vo. Price 8s. в. Od. post free. 


ELECTRIC BLASTING APPARATUS AND EXPLOSIVES: 
WITH SPECIAL REFERENCE TO peers PRACTICE. ne. 


с ба. net. Eo; the Pocket. 


HANDY COPPER "WIRE TABLES AND FORMUL/E 
FOR EVERYDAY USE IN FACTORIES AND WORKSHOPS. 


With Squared and Ruled Paper Interleaves By P. B. ores Wh.Ex., A.M.I.M.E. 
г Notes. Sketches . &c. 


——— — er ———— — 


y Ilustrated. Price зв. Od. net = 


BRAKES FOR TRAMWAY CARS. HENRY M. SAYERS. MIE. E. 


y Illustrated. 8vo. Price 3s. 6d. 


ELECTRIC FURNACE IN IRON / AND STEEL PRODUCTION. 


TE em os i- pm T m Bot 


ELECTRIC TRACTION ON RAILWAYS. 


HILIP DAWSON, M.I.C.E., M.I.E.E. 
Price = am net. 
THE SHOT- FIRER' s СУШЕ: ^ "Sus PREVENTION OF BLASTING ACCIDENTS. 
M. MAURICE, A.M.I.E.E., с. 
Price 6s. 6d. net. 


THE ALTERNATING CURRENT COMMUTATOR MOTOR. 


ntaining a Section entitled THE LEAKAGE OF INDUCTION MO 
=" Dr.-Ing. R. "GOLDSCHMIDT. 


THE PRACTICAL WIRELESS ‘SLIDE RULE. 


IN PREPARA TION. 
PRACTICAL TELEPHONY. x, у. arrumn. 
ELECTRIC CRANES AND HOISTS. sy в. н. ввосситом. 
ELECTRIC MAINS „АМО DISTRIBUTING SYSTEMS. 


THE MECHANICAL DESIGN AND CONSTRUCTION OF 


GEN ERAT S. By R. LIVINGSTONE. 
LIGHT, RADIATION AND ILLUMINATION. 
From the German of PAUL HOGNER, by JUSTUS ECK- 
"THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, LIMITED, 1, 2, & 3, Salisbury Court, Flast Street, London, England 
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NOW READY. On Hard 


Livin 


WITH 
FULLY WORKED OUT 
EXAMPLES FOR USE. 


— - — — 
LL i 


Las чум 


dr. 
Macc a З 


Indispensable 


Mna go T E 


Lis 


to Engineers. 


Ф: 


Е. 


" THE ELECTRICIAN ” PRINTINC & 
PUBLISHINC CO., LTD., 


I, 2 and 3, Salisbury Court, 
Fleet Street, London. 
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And all Booksellersat home & abroad. 
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Paper, price 28. 64. nell; by post, in tube, 28, 10d. 
On Card 3$. nett; bv post, in tube, 3s, ба. 
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SHAFT OR BEAM DEFLECTIONS. —- 
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Classified Index to Electrical Trades—Continued. 


Heating Apparatus 
Berry Construction Co., 29a, Charing Crossroad, London, W.C. ......... 


India Rubber 


PAGE 
< 16 


Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, London, S. E............. 3 


Indicators 
Reason Manufacturing Co., Lewes-road, Brishion.oosessesueensatéouscsenszen 


Instruments 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........l, 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, Lon- 


don, Е.С. у and М№оїілећат............... ав И" А 
British Westinghouse Electric & Mfg. Co. Registered Ос»: 2, Norfolk-street, 
London, W.C. ; Offices and Works: Trafford-park, Manchester............ 


Crompton & Co., Salisbury House, London Wall, Е.С. ; and Chelmsford ...... 


India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E..... 
johnson & Phillips. 

elvin & James W 
Nálder Bros. & Thompson, 34, Queen-street, Cheapside, London, E.C 
Paul, R. W., Newton Avenue Works, New Southgate, London. N.......... ieee 


Siemens Brothers & Co., Caxton House, Westminster, London, S.W. ...... 
Weston Electrical Instrument Co.. Audrey House, Ely-place, London, E.C....... 


Insulating Material 
Burns, J., 189, Central-street, London, Е.С.............. 
Indestructible Paint Co.. King's House, King-street, London, Е.С. .......... +, 
Mosses & Mitchell, 122 and 124, Golden-lane, London, E.C..... NX aq dE d 
Nobles & Hoare, Cornwall-road, Stam‘ord-street, London, & E. ............ 
Weidmann, H., Rapperswil, Switzerland ...................... МНА 5 


Insulators 
British Insulated & Helsby Cables. Ltd., Prescot, Helsby and Liverpoo 
China Furniture & Electrical PERS Manufacturers’ Association (J. Macintyre 
„ Ltd. ; Gaskell & Grocott; Bullers, Ltd.), Bryn, Sedgley, Staffs. ..... & 
W Т.) лр Works Co., Blomfield-street, London Wall, London, 
oolwic 


ТРТ: Р 


Lithtning Conductors 
Johnson & Phillips, 14, Unlon-court, Old Broad-st, London and Charlton, Kent 


13 


3C 


[^] 


" 


Lam 


ccumulator Industries, Ltd., 4, White-street, Moorfields, London, E.C......... 
British Thomson-Houston Co., Rugby (England), and Branches ..cccscccceces 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 


Jones & Phillips (Arc), 14,Union-ct., Old Broad-st., Londonj and Charlton, Kent 


Library (Scientific Circulating). 


РАЗВ 


1 
3 


Lewis, Н. K., 136, Gower-street and 24, Cower-place, London, W.C. ......Supp. 14 


L ubricants 


Willcox (W. Н.) & Co., 25, 34 and 36, Southwark-street, London, ©.Е............. 3 


Manganesite (Jointing) 
udson (John) & Co.'s Successors, Mansell-street, London, Е................. 


Metal Filament Lamps 
British Thomson Houston Со., Rugby (Engeland), and Braiches  ......... 
British Westinghouse Electric & Mfg. Co. Registered Office: 
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General Electric Co.. 69, 71, and 88, Queen Victoria st.. London, Е.С. Supp. 9 and 5 
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Siemens Brothers Dynamo Works, Tyssen street, Dalston, London, N.E. . -Supp. 10 


Meters (Electricity) 


о 
Кре Manufacturing Co., Lewes-road, a eoe оаска E ао аво ТҮҮ 


neges 
British L. M. Ericsson Manufacturing 
London, Е.С. ; and Beeston, near Not 


Motcrs (Electric) 


Co., Byron House, 82-85, Flect-street, 
tingham 
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Portable Hand Lamps PAGE 


Motors (Electric) — “on! inured PAGE 
Elec. Construction Co., Wolverhampton $ Dashwood House New Broad-st., Е.С. 7 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ...... | 


Felten & Cuilleaume-Lahmeyerwerke A.-G.. Frankfort-on-Main.............. ] 
General Electric Co., 69, 71 and 88, Queen Victoria-st., London, Е.С. Зирр. 9 ал! 5 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E..... 17 


[onn & Phillips, 14, Union-court, Old Broad-st., London ; ard Charlton, Kent 1 
angdon-Davies Motor Co., Southwark Works, Deverell- street, London, SE. .. 3 
Marelii (Ercole) & Co., 26, Garlick- hill, Queen Victoria-street, London. EC. .. — 
Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, W.C. .... — 


Mather & Platt, Salford Iron Works, Manchester ...... ee eee 3 

Siemens Brothers Dynamo Works, Caxton House, Westminster, S.W....... Supp. 10 

Union Electric Co., Park-street, Southwark, London, S.E. .............. Supp. 15 

Vickers, Sons & Maxim, Shemeld esvs@eaeaesoevenwesee ese < ооо ооооов ооо ооо ооо | 1 
(.dotor Starters 


Electric & Ordnance Accessories Co., Cheston-road, Aston. Birmingham........ 11 
Ellison (Ceorge), Victoria Works, 17-18, Warstone-lane, Birmingham.......... © 


Non-Conducting Composition | 
Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, London, SE........... 3 
Non-Magnetisable Watches 
Smith (S) & Son, 9, Strand, London, W.C. ооо оо ооо фо оо ооо ос ооо ооо 23 
ОЙ Cans 


Kaye (Jos.) & Sons, Lock Works, Leeds; and 93, High Holborn .........-›„ 24 
Willcox (W. Н.) & Co. 23, 34 and 36, Southwark-street, London SBR........... 3 


Oil Cisterns 


Willcox (W. H.) & Co. 23, 34 and 36, Southwark-street, London, SE........... 3 | 


Oil Filters 
Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, London, S.E. .......... 3 


Paints, &c. 
Indestructible Paint Co., King’s House, King-street, London, ЕЁС............. 27 


Patent Agents 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, мс. THEN (0 
Raworth, John E., Queen Anne's-chambers. Westminster, London, S&W......... 10 
Sokal, S., 55, Chancery- lane, London, W.C. ое ра беоне. dO 


Presspahn 
Weidmann, H., Rapperswil, Switzerland ..... жЕ; И И 19 
Publishers 
Constable & Co., 10, Orange-street, Leicesterssquare, London, W.C. .......... 
* Electriaan " Pnnune & Publishing Co., Salisbury-court, бей ына, London 20, 22 
Harper & Brothers, 45, Albemarle-street, London, W. арены EE 
Longmans, Green & Co., 39, aternoster-row, London, E. C. JT б — 


Whittaker & Co., 2, White Hart-street, Paternoster-square, London EC. .... — 


Accumulator Industries, Ltd.. 4, White-street. Moorfields, London, E.C......... 
British [nsu'ated & Helsby Cables. Ltj, Prescot, Helsby and Liverpool РЕТ 
Dorman & Smith, (Head О:ћсе and Works) Ordsal Electrical Works, Salford .. 


Pumping Machines 
Beaumonts Limited, Pump Works, Stockport, England .......... eee eee 


Pumps 
Beaumonts Limited, Pump Works, Stockport, England ............. eee 
Clarke, Chapman & Co., Gateshead-on- Tyne 4 and 50, Fenchurch-strest, London 
Willcox (W. H.) & Co., 23, 34 and 36, Southwark-street, London. S. E. 


Railways 
Great Central Ralway.iuosésccocesenucsosesosecesoecónwsevcessetésséósncet 


Regenerstive Arc Lamps 
Jandus Arc Lamp & Electric Co., Hartham Wor!:s 


Schools and Colleges 


Armstrong Colleee, Newcastle-on-Tyne а... Р 
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Southampton-row, London. М.С. ...... ...... e. Vie a ORARE RC ON 
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Northampton Polytechnic Instituto. Clerkenwell, К.С. аана 
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University OF Bristol алоо ано ааа ANM Cad aA M RR ae REA MUR 
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8team Engine Indicators 
Elliott Brothers, Century Works, Lewis, m. London. S.E. ооо сс ооо ооо ое 
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British Electric Transformer Со. Works and Offces: Hayes, Middlesex.... 
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Watch Makers to the Admiralty, d 
Jewellers and Clock Makers. 


HIGHEST HONOURS at Kew 

for English Watches, 1905. 
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BAL TERT ni Cases made for fixing to Switchboards, Bulkheads, ас. 
= „ә Lever Моуепу ий. Solid Brass Cases Palladium 

m- Escapement. From £1 158. to £20. 
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In order to meet an ever-increasing demand 
for a reliable instrument at а low price 
we have constructed this Chronograph, 
which hes the SAME ACTION as our other 


Popular Types. | 
Sterling Silver cr Оху зе] S:cel Ca:es, &3 38. 


SPECIAL QUOTATIONS for these particular Clocks on application 


BEST QUALITY and 


VALUE OBTAINABLE. 


SONS, тр, 


Crand Prize and Diploma of Honour, 
FRANCO-BRITISH EXHIBITION, 1908 


NON. NON- 
MACNETIC. MACNETIC, 
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80. Minute = 
Recording. Action, 
Invaluable to all Engineers tor timing 

Speeds of Shatting, &c., &o., and for 
intermediate observations. 
Fully Jewetled. Keyless Lever, Охун) Steel or 
Nickel Cases, £4. 43. Silver Cua £4 158. 
SIMPLE 30. Minute RECORDING CHRONOGRAPHS 
Nickel or Steel Cases, @1 18., £1 10%. & £2 10е. 


Write for Illustrated Catalogue ‘‘ P,” WATCHES, CLOCKS, JEWELLERY. 


Holders of Six 
Royal Warrants. 
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Sw'tches and Switchboards — Continucd 


Ferranti Limited, Hoilinwood. Lancs ................ә......... Supr. 13 and 17 


pa & ШЫ 14, Union-court, Old Broad-st.. London ; and Charlton, Kent 1 
elvin & James White, 18, Camtridge-st.. Glasgows 11, Billiter-st., London, Е.С. — 
Nalder Bros. & ТЕотрзоп, 34, Queen-street, Cheapside, London, E.C......... $e. 4 
Tape | 
Hooper's Telegraph & Indiarubber Works, 31, Lombard-street, E.C., and Millwall 
Docks, Е., London А ОР И АР M ER АЕ wat OPI E Vea OQ 2 
T h E 
ntish Insulated & Helsby Cabies, Ltd., Prescot, Helsby and Liverpool ...... 1,33 


Johnson & Fhillips, 14. Union-court, Old Broad-st., London į and Charlton, Kent 1 
Siemens Brothers & Co., Caxton House, Westminster, London, SW. .......... 15 


Telephones 


General Electric Co., 69, 71 and 88, Queen Victoria-st., London, Е.С. Supp.9and 5 

Siemens Brothers & Co.. Caxton House, Westminster. London, S.W. .......... 15 

Sterling Telephone & Elcctric Co.. 200, Upper Thames:strcet, London, Е.С. Supp. 12 
Telephone Apparatus 


ritish L. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, ЕС. | and Beeston, near Nottingham... qe. descuoessvsewzede ovens 


Siemens Brothers & Co.. Caxton House, Westrainster, London. SW. .......... 15 
Sterling Telephone & Electric Co.. 20), Upper Thames-street, London, Е.С. Supp. 12 
Testing Sets 
Elliott Brothers, Century Works, Lewisham, London, S.E. .................. 6 
Thermo-Galvanometers. 
Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England.... 8 
Transformers 
Brih Electric Transformer Co. Works and Offices: Hayes, Middlesex .... 16 
n'ash Thomson-Houston Co., Rugby (England), and Вгапсһез.............. — 
British Westinghouse Electric & Mig. Co. Registered Offic? : 2. Norfolk-street, 
London. W.C. ; Offices and Works: Trafford-park, Manchester............ — 
mpton & Co., Salisbury House, London Wall, Е.С. { апа Chelmsford ...... 14 
elten & Gui:eaume-Lahmeyerwerke A.-G., Егапкіог‹-оп-Маіп.............. 1 
Ferranti Limited, Hollinwood, Lancs. ............ T ОЯ .... Supp. 13 and 17 
n & Phillipe, 14, Union-court, Old Broad-st., London } and Charlton, Kent 1 
Tramway Brakes 
British Westinghous= Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
don, W.C. ; Offices and Works: Trafford-park, Manchester............ — 


' Transmitters PAGE 


British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, E.C. 3 and Beeston, near Моїїпгһат..................... А 


Turbine (Steam) Makers 


British Thomson-Houston Co., Rueby (England), and Branches ............. . = 


British Westinghouse Electric & М. Co. Revister>d Oc»: 2, Nortolkestr»t 
London. W.C. ; Othzess and Works: Trattord-parx, Manchestr.. auauua aua. 


Parsons (C. A.) & Co., Heaton Works, Мезусазї!е-оп-Тупе................. ise. 49 


Turbo-Alternators | 


Parsons (С. A.) & Co. Heaton Works, Newcastle-on-Tyne............ s. 25 


Underground Mains 
Johnson & Phillips, 14, Union-court, Old Broad-st., London } and Chariton, Kent 


Varnish 


Griffiths Bros. & Co., Mack's-road, Bermondsey, London, $. Е................. 10 
Indestructible Paint Co., King's House, King-street. London. Е.С. ............ 27 


Nobles & Hoare, Cornwall-road, Stamford-street, London, SE. ............ 
Voltmeters 

Crompton & Co., Salisbury House, London Wall, E.C. : and Chelmsford ...... 1$ 

Elliott Brothers, Century Works, Lewisham, London, S.E. ....... dvd ales 11 


(29598 & Philips, 14, Union-court, Ola Broad-st., London; and Charlton, Kent 


Vulcanised Fibre 


| Mosses & Mitchell, 122 and 124, Golden-lane, London, E.C............ ess, 10 
Spicer Brothers, 19, New Bridge-street, London, Е.С........................ — 


Watches (Non- f 


е) 
Smith (S) & Son, 9, Strand, London, W.C. (ZEZE оо ооо ово р ооо ооо фооовосов . 23 


Wire Covering Machines 
Johnson & Phillipe, 14, Union-court, Old Broad-st., London } and Chariton, Kent 


Wire (Covered and Uncovered) 


British Insulated & Helsby Cables, Ltd., Prescot. Helsby and Liverpool ........1, 20 


Felten & Guilleaume- Lahmeyerwerke A.-G., Mulheim-on-Rhine............. $ 
Henley's (W. T.) Telegraph orks Co., Biomfieia-street, Lonaon-wall, London, 
Е.С.) and North Woolwich ..... Los d oek EA AR ETERNI 


ndon Electric Wire Co., Playhouse-yard, Go'den-iane, London, E.C......... 
Siemens Broth:r* & Co., Caxton House, Westminster, London, SW. _.......... I 
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Weston ТУ PE. instruments are МОТ WESTON instruments. | 


Weston Instruments are only manufactured by Weston Electrical Instrument Co., 
and have never been manufactured by any other firm, whereas many firms now 
manufacture Weston TYPE Instruments. The term Weston TYPE is used to indicate 
any moving coil Instrument similar in principle to Weston Instruments and should 


never be used in specifications which are intended to call for WESTON Instruments. 


Full particulars of Weston Instruments are given in Our Gatalogue 15 
and Brochure D 2a, which will be sent upon request to 


WESTON ELECTRICAL INSTRUMENT CO., 


Audrey House, Ely Place, Holborn, LONDON, Е.С. 
Telephone No.: 2029 HOLBORN. Telerraphic and Cable Addres:: PIVOTED LONDON. 
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namely, with cables laid underground ; and having 
started, it is difficult for him to think that any other style is 
permissible. His Continental and American brethren, on 
the other hand, started in a less ambitious way. True, in 
large cities their practice has come to be much the same as 
ours, but the result is a greater freedom of choice. Unfor- 
tunately, as a nation, we are very insular, and although we 
have a name for travel we really do not travel half enough. 
The result is that an overhead wire for carrying electric 
energy is regarded bv many people as an unsightly and even 
a dangerous object. 

There are, of course, localities where asthetic considera- 
tions are of the greatest importance. No one, for example, 
would wish to see overhead wires run along the Victoria 
Embankment in London. Nevertheless, there are endless 
localities where wsthetic considerations may be entirely 
disregarded, and the question of danger is the only one to be 
considered, Broadly speaking, it may be said that the more 
important parts of large towns would, in any case, be served 
by underground mains; but there still remain outlying 
parts and small towns where overhead mains might be con- 
sidered. On the Continent such mains are not found to be 
a source of danger, and there is really no reason why they 
should be so considered in this country ; indeed, the satis- 
factory working of overhead trolley systems should by now 
have been sufficient to have dispelled such an idea. 

In the past much has been laid at the door of the Board of 
Trade to account for the small use made of overhead mains. 
At the present time, however, there is no great justification 
for the idea that the Board is averse to the svstem, pro- 
vided, of course, that the conditions are suitable. Probably 
it is rather with the local authority that trouble may lie, for 
municipalities have a great dislike to anything which mav 
seem inferior to that of their neighbours, quite irrespective 
of the conditions, Recent tramway difficulties in London 
are doubtless due to this frame of mind. 

Fortunately, however, there are municipal authorities 
which are enlightened on this subject, and a case in point 18 
to he found at Dowlais. Elsewhere in this issue our readers 
will find interesting details of the svstem of public lighting 
at this town, written by Mr. L. W. Dixon, managing engi- 
neer of the Merthyr Electric Traction & Lighting Со. 
Dowlais is but a minor town, but it can claim something like 
20,000 inhabitants and one of the largest iron and steel works. 
Here the Corporation of Merthyr Tydfil were sufficiently 
enlightened to adopt electric illumination for the whole of 
the district, and as the work of erection and supply was 
entrusted to the Merthyr Electric Traction & Lighting Co. 
it may be assumed that there was a material advantage over 
gas lighting ; in other words, our gas friends cannot attribute 
this policy to a desire that a municipal electricity works 
should benefit. We understand, indeed, that the rate- 
payers are saving 20 per cent. in cost over the old lighting, 
and are obtaining two to three times the average illu- 
mination. 

In lighting such an area as 4 square miles the sectioning 
of the network becomes important. For this purpose 
cables might be led down from the overhead lines into street 
pillars or network boxes; but this is not a cheap method, 


and therefore Mr. Dixon has designed an arrangement of 
‘bus bars, fuses and lightning arresters, all of which are 
carried on one of the ordinary wooden poles where section- 
Ing is necessary. Аз will be seen from the photographs the 
effect is not unsightly, and the cost is obviously much less 
than with а street box. Another point in which overhead 
distribution for such purposes is at an advantage is in 
arrangements for controlling the hghts. At Dowlais this is 
effected simply by using as а switch wire oue of the two 
neutral wires required by the Board of Trade. By so doing, 
а simple means is obtained at a much lower cost than would 
be possible with underground mains. 

There must be many other towns and districts in which 
overhead mains would be no disadvantage from the :esthetie 
point of view and in which an overhead system would con- 
fer the great advantage of a cheaper supply. In many cases 
it might make the difference between success and failure of 
an undertaking, as has no doubt proved to be the ease on the 
Continent. [n conclusion, we may express the hope that 
the overhead system will be considered more seriously in 
this country ш the future than has been the case in the past, 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, post 
free, on receipt of publiehed price, adding 8d. for books published under 38, Add 
JOper cent. for abroad or for foreign books.) 
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The Design and Construction of Internal Combustion Engines. 
By Нсоо GUcpxer, Translated 10r the 2nd revised edition with 
additions оп American engines by Н. Drebericns, (London; 
Constable & Со.) Pp. xviii. + 672. 42s. net. 

This is a portentous volume of 672 pages and 728 illustra- 
tions, translated from the German by an American, with addi- 
tions by the translator describing American practice. The 
translator, to keep the book of a reasonable size, has wisely 
omitted the historical portion of the original volume, feeling 
that this portion of the subject was adequ itely dealt with by 
others. In the first few chapters of the book the author dis- 
cusses the various evceles adopted in modern practice and the 
thermodynamic principles involved. А eritical examination 
of the merits of these follows, and the conclusion is reached 
that if the internal combustion engine is to displace the steam 
engine in large units the much meligned two-evele will hove to 
he “adopted. 

The second part discusses the design and construction of 
internal combustion engines, emphasising two points во fre- 
quently overlooked by the technical school type of designer : 
(1) That the primary object of desten is to make something 
of commercial and practical utility; (2) thet fuel economy 
тау be obtained at too great a cost, and that the best engine 
from а thermodynamic point of view is not necessarily the 
most. economical, taking the first cost and maintenance into 
consideration. Under this heading the relative merits of 
vertical and horizontal engines end the adoption of trunk 
pistons and separate guides are dealt with, the author's con- 
clusions being decidedly in favour СЁ the angular thrust of the 
connecting rod being taken by a member specially designed 
for this purpose alone, with which we cordially agree. 

Single and double acting engines, with a few words on com- 
pounding, im which the author has no faith, the ratio of stroke 
to diameter and other points affecting the general desien are 
then exhaustively discussed. The author then runs riot in. the 
ius of caleulations, into which he goes with German thorough- 
ness, with exeursions into the calculus, The question of fly- 
wheel weights follows, 24 pages and six plates being devoted 
to this subject. As far as we can see, his arguments are flawless, 
but his calculations call for a much lighter flv wheel for a given 
fluctuation than do most writers, and the average designer 
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who depends on formule is apt to get hopelessly muddled 
with the multitude of counsellors ол this point. The remainder 
of this part is occupied with ignition, governor gear and other 
auxiliaries. 

The section on producer gas is somewhat cursory, and 13 not 
worthy of the rest of the book. This could have been easily 
dealt with more fullv, or, better still, omitted altogether and 
dealt with in a separate volume. Another feature to wluch 
we would take exception is the inclusion in a book of this 
character of tables of bolts and nuts, flanges, brass unions and’ 
piping, which can be found more conveniently in many six- 
penny pocket books. Part III. deals with the cost, construc- 
tion and tests of Continental and American engines, with an 
excursion into the cost of construction, erection, attendance, 
&c., all of which ave elaborately worked out bv formule. 

The rest of this part is devoted to descriptions of various 
types of German and American gas and oil engines, including 
some of the Diesel tvpe, British makers being practically 
ignored, while the part devoted to American engines bears the 
appearance of having been taken largely from makers’ cata- 
logues. That this may appear so із lamented by the trans- 
lator, who remarks on the difficulty of obtaining from the 
engine maker really useful data for design, owing to his reticence 
respecting what he rightly looks upon as a most valuable asset 
of his business. 

Remarks to the same effect are made by the author of the 
book, who points out rightly that extreme reticence on matters 
of this kind leads to a great deal of useless investigation and 
stands in the wav of standardisation, and therefore hinders 
progress amongst gas engine builders. 

Part IV. discusses the question of fuels, tables of analyses 
civen being, somewhat curiously, entirely for American coal 
and European lighting gas, with particulars of producer and 
blast furnace and coke oven gas, natural gas and liquid fuel, 
A chapter on combustion generally is included. Ап appendix 
on the Theory of Combustion, with some details from practice 
extracted from engine makers' instruction books, and copies cf 
regulations for the conduct of tests, completes а somewhat 
mixed portion of the volume. 

The book is well written, well printed and well illustrated. 
It contains a large amount of information, and there are many 
useful outline and sectional drawings, a number of which ere 
dimensioned. It measures some 112 т. by 9 in. and weighs 
about 8 lb., so that its regular use will make a happy combina- 
tion of mental and muscular exercise, unless the gentle reader, 
following Darwin's illustrious example in another case, decides 
that it will be handier in two volumes and makes it so. 

W. MARSDEN. 


Eogineeriog Workshop Machines and Ргосезеез. Ву Е. Zer 
NEDDON. Translated and revised by John A. Davenport. (Lon- 
don: Constable & Co., Ltd.) Pp. ху. +216. 63. nett. 

- This work is intended for students spending a year or two 
in an engineering workshop previous to continuing their 
studies at the university or technical college, in accordance 
with the recommendations of the Institution of Civil Engineers. 
The author in bis preface says " the book must be regarded as 
just a little more than a * popular description ' of the subject,” 
and as such it is in every way excellent. 

Sir Alexender Kennedy, in his introduction. very justly 
points out the importance of the & в. 4. side of engineering 
problems, and supports Mr. Zur Neddon in his emphasis on 
this point. A correct idea of the relative importance of the 
cost of the raw material to the cost of transformation is of the 
greatest moment to the young engineer, especially at the time 
when he is forming his " impressions " of engineering work, 
and the introduction of this commercial point Бу Mr. Zur 
Neddon cannot be too highly commended. This, and the 
correct idea of mechanical proportion, go to form that “ en- 
gineering instinct " which is of such importance in all engineer- 
ing work. 

It is difficult to give а clear idea of the contents in a short 
review, and when one considers tbat the processes of iron pro- 
duction, moulding, forging, machining and measuring are 


described, the difficulties of the subject will be realised. Never- 


theless, Mr. Zur Neddon has described the above processes in a 
verv lucid manner, and has in every case dealt with modern 
methods and machines. Even the underlying principles of 
limit gauges have been touched on; but, unfortunately. the 
comparative cost of the limit gauge and micrometer systems 
has not been emphasised as it should be. For repetition work 
the limit gauge svstem with rough practical tolerances 1s un- 
doubtedly the cheapest; but, unfortunately, the larger and 
more important engineering work can seldom be sold in such 
quantities as would justify systems which are economically 
suited to small repetition work. Throughout the hook, when 
considering the reasons for the different engineering processes, 
clear and commonsense views are given, and one should have 
no hesitation in recommending the book to anv voung engineer., 

The translation is clear and readable, and the repurt on the 
education and training of engineers by the Council of the 
Institution of Civil Engineers forms a useful appendix. 

В. LiviNGSTONE. 


Optical Instruments Simply Explained. By U. T. Davince. (Гоп: 
don: Percival Marshall & Со.) Рр. 85. 6d. net. 


This volume forms the thirty-fifth number in the “ Model 
Engineer" series of handbooks, and із designed to give the 
user of optical instruments a conception of the principles on 
which they depend. 

The book commences with a carefully worded account of 
the nature of light and the theories of optics. Then reflection, 
refraction and the action of lenses are studied; chromatic 
and spherical aberrations and the defects of vision follow. A 
description of the various forms of telescopes is given and 
amateur photographers will be delighted with the work on 
photographic lenses. The last chapter treats of miscellaneous 
applications such as the heliograph, searchlight, camera 
obscura, spectra, stereoscope and the sextant. 

The whole book is clearly illustrated by some 39 specially 
drawn diagrams which so much assist in more complete com- 
prehension of the text. The advanced student would prefer 
to see the effects of chromatic and spberical aberrations less 
confused on p. 60, and he would object to calling a “ colli- 
mator” a “telescope” (p. 74). but these small points are 
trifling compared with the general excellence of this most 
comprehensive little book. 

As the title suggests, the general treatment of the subject 15 
from the point of view of the novice and those parts of the theory 
which would only be adequately understood bv one thorougnly 
acquainted with mathematical physics are designedly omitted, 
Nevertheless, the work presents quite a surprising amount of 
information, and the reader who digests its contents should 
have a good grasp of general principles and should be well able 
to continue with more advanced books should he so desire. 


THE CATHODE EQUILIBRIUM IN THE WESTON 
STANDARD CELL.* 


ВУ С. А. HULETT. 


Summary.—The author describes experiments in connection with the 
hydrolysis of mereurous sulphate by the cadmium sulphate sclation in 
Weston cells. "Ihe rotation of the cells to obtain equilib:ium of the 
cathode system is also discussed. 

In previous articles the cathode systems of standard cells have 
been studied from the chemical and electrochemical stand points, 
The cathode system of the cadmium or Weston cell is mide from 
a saturated solution of cadmium sulphate to which is added an 
excess of cadmium sulphate crystals, mercurous sulphate and mer- 
сигу. In this system it was found that the depolariser. mercurous 
sulphate. was hydrolysed by the cadmium sulphate solution, but 
the reaction proved to be so very slow that it was not possible to 
bring the system to equilibrium by rotating it at 25 асе. The 
various facts obtained in these experiments were best explained by 
assuming that this hydrolysis proceeded more rapidly at the surface 
of the mercury than at any other point in the system, This assump- 
tion has been objected to by Dr. F. A. Wolff as not in accord with 


* From the “ Physical Review"; somewhat abbreviated. 
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aime of his experimenta, and, as this assumption is also a part of 
the explanation of the slow changes which have been observed in 
the Weston standard cells, it seemed to be desirable to get. more 
evidence on the point. 

In the previous work a tube, 32 mm. by 150 mm.. was charged 
with mereury, mercurous sulphate, cadmium sulphate and solution 
in about the proportions used in standard cells. Tt was so arranged 
that th» anode log could be removed, the tube closed and rotated 
horizontally in а constant temperature bath, and whenever desired 
the anode was adjusted and the volue of the cell determined. Jt 
was found that the rotation of the cathode system of this cel! 
inerziseil Из EM. E. in most. experiments by about 2 milli- 
volts. This increase in the value of the cell indicated ап increase 
in the concentration of the mercury in the solution of the cathode 
system, а conclusion which has been fully substantiated by analyses 
of these solutions. When the svstem was allowed to stand, after 
rotation, the E.M.F. was found to decrease slowly. but there was 
not а corresponding decrease in the mercury concentration in the 
solution above the paste or in the paste. so it was evident that some 
change had taken place which decreased the mercury concentration 
m the solution which formel the surface layer between the paste 
and the mercury electrode. This conclusion was arrived at ко 
manv times and under such varving conditions that there could be 
no question as to facts. At first it seemed that there must be some 
secondary reaction which caused the decrease at the boundary, 
but when more information was obtained it was seen that this 
change could be readily explained as the result of an increase of 
the rate of hydrolysis at the mereury surface, for that would mean 
an increase in the basic salt and acid at the expense of tho normal 
salt. а condition which would decrease the mercury concentration 
in this surface next to the electrode. and it is the mercury concentra- 
tion in this laver alone. which determines the cathode potential of 
the cell. It was also noted that the acid formed by the hydrolysis 
could diffuse out to regions where there was little or no acid, and 
thus the reaction would proceed until nothing but the basic salt 
was left in the surface next to the mercury. cathode. The basic 
salt has only а very small solubility, and such a condition would 
cause the E. M.F. of the cell to decrease to an abnormally low value. 
This is exactly what has happened in à number of cases and with 
some of our own cells, 

Now the question as to whether the rate of hydrolysis of mer- 
curous sulphate is affected by the presence or absence of mercury 
in this system can be readily tested as follows: If two rotation 
experiments are carried out. alike in all respects except that mercury is 
al sent from one tube, there should be a difference in the rate апа. 
since none of these svstems сап be brought to equilibrium in any 
experimental time, there should also be a difference in tho amount 
of the hydrolysis in the two cases. 

The same apparatus ® which hed served for the previous work 
was used for this test. The cathode tubs was charged with the 
norms] amount of moreurous sulphite, cadmium sulphate and 
saturated solution, but precautions were taken to exclude mercury. 
The mercurous sulphate was prepared chemically.+ It was white 
and crystalline end easily freed from mercury by decantation, using 
a l to G sulphuric acid ; it was then washed with alcohol and a cad- 
mium sulphate solution. The tube was rotated as previously 
described ; from time to time some of the clear liquid was removed 
and testad on a clean mercury surface against a cadmium amalgam, 
thus forming with it a standard coll. In this way the following 
results were obtained :-— 


Time of rotation. U. M.F. 
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On continuing the rotation no further change was observed. 
while in the previous experiments, which were like this one, except 
that moreury was present, values ranging about 1-020 volts were 
obtained before a steady state was reached. It was of interest now 
to determine the eflcet of adding mercury to this particular system, 
acconlingly 20 с.е. of the cker liquid. was removed end an equal 
Volume of mercury added. An incretse in mercury concentration 


was at once indicated by the E M.F. measurements as the following 
results show :— 


Time of rotation. E.M.F. 
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А scond experiment was tried in which cleetro]ytie. mercurous 


xx Physical Review," 27, 340. + Ibid., }27, 345. f Ibid., 25, 21. 
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sulphate was used and before mercury was added to the cathode 
system the following results were obtained :— 


Time of rotation. E.M.F. 
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Mercury was now added to the system anl the rotation. con- 
tinued. 


Time of rotation. E.M.F. 
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It was not possible to remove the mercury from the electrolytie 
mercury as completely as in the case of the chemically prepared 
depolariser, but the effect of the presence of an excess of mercury 
was still distinctly measurable. The increase in the E.M.F. of tho 
cells shows a corresponding increase in the mercury concentration 
of the cathode system. as has been abundantly shown, so these experi- 
ments give good evidence of the effect of mercury in increasing the 
rate of hydrolysis of mercurous sulphate in a cadmium sulphate 
solution. 

In the rotation experiments the cathode tube with the adjustable 
anode contained materials in the same proportions as an ordinary 
Weston standard cell and they have shown the same values as the 
regular cells made from the same materials. When, however, the 
cathode was rotated the possible changes were made to take place 
more rapidly and could then be readily studied. These changes 
are such as would take place in апу Weston standard cell when the 
cathode system is similarly treated, for example, а cch (W. 141), 
which was made in December, 1908, and has not varied over 0-00002 
volt from 1:01834 at 25 deg. for three years, was opened and the 
cathode paste carefully but thoroughly stirred, Tho E. M.F. imme- 
diately increased to 1.01881, then it decreased rapidly at first and 
in two weeks was down to [01837 and still going down. АП the 
timo this cell had been constantly at 25 dog. Another cell (W. 38), 
made in Мау, 1906, was opened in February, 1907, and the paste 
stirred. И did not go so high. and its value December 25, 1909, 
was 101813, зо we get a variety of results from this experiment as 
might be expected from our present knowledge of the hydrolysis 
which takes расе. Two cells which had fallen to very low values, 
А17. made in November, 1905, showed the value of 101212 on 
December 25, 1909. and A51. made in July 1906, was 1.07794. 
December 1909. These cells were opened and ап adjustable 
anode showed that the anodes of these cells were normal and that 
the changes had been exclusively in the cathode system. When 
these cathode systems were stirred the values 1.01922 and 1.02310 
respectively were registered and these cells are now showing decreas- 
ing values. ‘This is further evidence that in the ordinary cell tho 
surface laver of the electrolyte surrounding the mercury cathode 
has a distinctly lower mercury concentration than the rest of the 
electrolyte in the paste and above that there must have been an 
increased rate of reaction next to the mercury. 

No such changes as have been observed could occur if this system 
was in equilibrium for the possible disturbances duc to surface 
tension or oxidation have been shown to be without effect in tho 
experiments as carried out. On the other hand. hydrolysis has been 
shown to take place in this system and it offers an explanation of 
the observed changes. The hydrolysis with which we are concerned 
here is an interaction between mercurous sulphate and water, which 
results in the formation of a basic salt and acid according to the 
following = reaction :  2Hg,SO,+ H,0=- Hg,COH)Hg SO, + HSO, 
The paste is made by mixing solid mercurous sulphate, cadmium 
sulphate and а saturated. solution of cadmium sulphate. ‘The 
mereurous sulphate very rapidly saturates the solution as has been 
shown, even when large crystals are used, but the hydrolysis is an 
exceptionally slow reaction, and equilibrium is not reached until a 
certain concentration of sulphuric acid is formed, the equilibrium 
concentration. and not until this point is reached are further changes 
excluded. The basic salt formed remains in solution at first and 
increases the concentration of the mercury, and this continues until 
the solution is saturated in respect to the basic salt which may then 
appear аз а solid phase. When the basic salt appears as а solid 
phase, the increase in mereury concentration ceases and begins to 
decrease as the hydrolysis furnishes an increasing acid concen- 
tration, and the decreasing mercury concentration continues until 
the acid concentration has reached 0-08 molecular weight in a litre. 
Then, and not until then, is this system in equilibrium. The situa- 
tion may best be illustrated by the accompanying diagram, which 
gives the concentrations of mercurous mercury in а saturated 
solution of cadmium sulphate as a function of the varying concen- 
tration of sulphuric acid, all at 25 deg. 
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Starting at the point c, where the cadmium sulphate solution 
contains 0-810 molecular weight of sulphuric acid to a litre, there 
was found to be 0-001524 molecular weight of mercurous sulphate 

in solution. when the system was in cquilibrium. Оп decreasing 
the acid concentration the mercurous sulphate concentration 
increased uniformly to the point a where the acid concentration 
was 0-08 molecular weight in a litre. This line, ас, is an equilibrium 
curve for this svstem and represents the solubility of mercurous 
sulphate in а saturated solution of cadmium sulphate with varving 
concentrations of sulphuric acid. This curve extends further to 
the right but stops at a, along this line the system is made up of 
mercury and the saturated solution with crystallised cadmium 
sulphate and normal mercurous sulphate as solid phases. The 
basic salt cannot exist in this region if the system is in equilibrium. 
At the point a a distinct. break occurs in the solubility curve, for on 
continuing to decrease the acid concentration the curve ab was 
obtained. A break of this kind in a solubility curve shows that 
some change has taken place in the nature or number of the solid 
phases. The change in this system was found to be due to the 
appearance, at this point, of the basic mercurous sulphate, so the 
point а gives the acid concentration at which there may exist in 
equilibrium mercurous sulphate, basic mercurous sulphate, cadmium 
sulphate crystals, mercury. saturated solution and vapour. Now 
these phases may all result from the four components, cadmium 
sulphate crystals. mercurous sulphate, water and mercury, there- 
fore at the point а we are dealing with a nonvariant system, and in 
order to proceed along the equilibrium curve ae one phase must 
disappear, and it is the basie salt in this case. Likewise, on taking 
the system to the left of the point a, where the acid concentrations 
are less than 0-08, the normal salt must disappear if the system is in 
equilibrium. Now, in all the experiments made with the system 
in this region, the normal salt was always present in large excess. so 
the curve аб could not have been an equilibrium curve, but repre- 
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sented the results obtained by rotating such systems until no further 
changes were observed. И these systems had come to equilibrium 
they would all have arrived at the point a, since there was always 
more than enough normal mercurous sulphate present to generate 
the necessary 0-08 molecular concentration of sulphuric acid. The 
reason they did not come to equilibrium is due to the slow rate of 
hydrolysis. When we do have the system in equilibrium in this 
region—from zero to 0-08 molecular concentration of sulphuric 
acid—only the basic mercurous sulphate can be present, and since 
this has only a small solubility the equilibrium curve here would be 
something like the dotted line ae which would represent the solu- 
bility of basic mercurous sulphate in a saturated cadmium sulphate 
solution with varying concentrations of sulphuric acid. 

If we cannot bring the cathode svstem of the Weston standard 
cell to equilibrium by rotating it. there is, of course, no chance of 
attaining equilibrium in. the. cell where the conditions аге most 
unfavourable; but these unfavourable conditions bring about, in a 
relatively short time, a “steady state” which is not noticerbly 
affected by ordinary temperature changes. and the result is that 
most of the Weston standard cells are serviceable for years. They 
suggest under-cooled liquids or supersaturated solutions, as now 
and then a cell will slowly decrease to low and indefinite values, 
while others made at the same time and in the same way do not. 
In order to furnish a reliable basis of. E. M.F. it is necessary to sot 
up these cells at regular intervals and reject those found to be 
decreasing to low values. 


Street Lighting in Chicago.— The “ Electrical World " states 
that the Sanitary District Drainage Board has closed а con- 
tract with the city of Chicago for providing street lamps for 
the entire city and taking over the transmission lines owned 
and operated by the city. It is said that the number of street 
lamps will be practically doubled, 


CORRESPONDENCE. 


Grecia e Anco 


VENTILATION AND RATING. 
TO ТНЕ EDITOR OF THE ELECTRICIAN. 

Ма: Although manv Papers have been read on rise of 
temperature of electrical apparatus and the proper wav to 
rate motors and generators, Гат not aware of a single attempt 
to discuss the important. problem of the ventilating action of 
dvname-armatures and its effect on curves of temperature 
rise. | 

For instance, on stopping а dynamo or motor the tem- 
perature of the air inside the case rises at once owing to the 
“ventilating” effects of the armature being withdrawn. 
This curve of temperature rises with time to a maximum, and 
then slowly drops as the " natural " cooling proceeds, 

Again, on starting а dvnamo there їз а drop of tempera- 
ture and then a more rapid rise witb time, depending on the 
rate of heating. It can be shown that a tangent mav be 
drawn from either of these curves which gives the “ ventilating 
effect” of the armature at that speed and temperature, No 
far as temperature rise is concerned the “ ventilating effect ? 
Is extremely important and ought to be specified т designing 
dvnamos, аз `* flywheel effect 7 is for other purposes. 

When this is known it becomes a simple matter to compare 
the performance of different machines as regards temperature 
rise when open, or enclosed, or running at different. tempera- 
tures and speeds. At present the usual way is to carry out 
а laborious series of heating tests which, as pointed out above, 
can be dispensed with altogether. 

When one considers the absolute lv unscientific way in which 
arinatures are designed, and the total disregard of ventilation 
seen in the most modern tvpes of large turbo-generators, ene 
is almost amazed with the display of ignorance. 

That the outputs of dvnamos and motors can be enormously 
increased by the scientific use of fans and refrigerators, &¢., 
is a fact that everyone is aware of, and vet in design little or 
no attention Is paid to this at the present time.—1 ат, &c., 


W. H. Е. Мевьосн. 


ee 


London, Oct. 19. 

[We can scarcely endorse the sweeping assertion of. Mr. 
Murdoch; and those who are anxious for hich efficiencies 
шау have something to sav on the subject. Nevertheless, 
we do not doubt there is room for investigation.—En, F.] 

FISCAL POLICY AND THE ELECTRICAL 
INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In Mr. George Hookham's letter of June 14th, upon 
which I should like to comment if not too late, so much ground 
is touched upon that it is hardly possible to answer it in the 
space of a single letter. With vour permission, I will take one 
or two points, including " the challenge." 

In the first place, Mr. Hookham doubts the capacitv of manu- 
facturers, ©“ qua manufacturers," to discuss the fiscal policy of 
the country intelligently, and I agree with him; but I would 
point out, passing over the possibility that some of them may 
be students of economics—he confesses that he is—that it does 
not require a lifetime to master the theory of Free Trade, which I 
think we all understand and admit as correct. The practical 
question before us is, What are we to do in à world which will 
not have Free Trade ? The nations are hitting us, and in that 
position the natural inclination of the manufacturer, or any 
man, to hit back is more to be trusted than all the theories of 
political economists that were ever written. That bv the way. 

Mr. Hookham savs that I have uttered two monstrosities, 
one being that unemployment is appalling, and the other that 
12,000,000 are on the verge of starvation. (I did not quote 
the late Sir Henry Campbell- Bannerman as my authority.) I 
am anxious to come to " the challenge," so will content myself 
with pointing out that the 12.000.000 referred to may be 
entirely employed and only earning wages which just keep them 
from starvation, Do we not all know cases? The whole 
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cotton trade of Lancashire is unemployed to the extent of some 
20 per cent. of its time to-day. Where is that shown ? Do 
the unemployed returns of the unions or the pauper statistics 
show the unemployment of the thousands of dock labourers, 
for instance, who just keep alive on one, two or three davs’ work 
a week У Mr. Hookham ignores the 2,000,000 people exported 
in the last 10. vears—undoubtedlv unemployed. 1 am not 
ashamed to have some of that imagination which Mr. Hookham 
quite correctly attributes to Tariff Reformers. Now, Mr. 
Hookham wants to know how Protection would increase em- 
ployment. А duty on апу article made abroad which is not 
placed on the similar article made at home would have a teu- 
dency to cause it to be made at home, and consequently employ 
British labour upon it instead of foreign. I do not think we 
need argue that. I have never seen it denied. 

But. says Mr. Hookham, ` we have nothing but goods made 
at home wherewith to pav for goods made abroad,” meaning, 
of course, that stopping of imports means stopping of exports. 
Very well, that being the case, how is it that every vear our 
export of goods is exceeded by our import of goods by some 
£130,000,000 to £150,000,000 7 How can Mr. Hookham make 
the foregoing statement well knowing, as we all do, of this 
tremendous disparity. When it comes to the question, How 
do we pay for it? the free importer has to drop at once his theory 
that goods pay for goods, and he claims, as “invisible ex- 
ports," carriage and interest on foreign investments. Гат 
perfectly well aware that we cannot get paid for our carrving 
and our dividends except by goods ; but we can, by a judicious 
use of a tariff create a tendency to import raw material instead 
of finished goods. We have something besides goods to pay 
for goods, as Mr. Hookham must admit immediately he tries 
to show how we do pay. 

Will Mr. Hookham tell me one thing ? What would happen 
if our export of goods exceeded our import of goods, as thev 
conceivably might, irrespective of our carrving or investments ? 
(Mv point is that there is no necessary balancing between goods.) 

At the risk of encroaching too much upon your space, I bey 
any manufacturers interested in this correspondence to note 
that Mr. Hookham says " so long as profits are just sufficient 
to keep manufacturers from shutting up shop that is all that 15 
necessary,” and goes ou to make a most interesting admission 
that Protection would be better for his own particular business. 
Could he be induced to tell us whv ? I hope so, because we 
shall then have the pleasure of bearing the benefits of Tariff 
Reform expounded by a Free Trader, or else we must have the 
old Free Traders' error, upon which I have commented before. 
viz., that Mr. Hookham's interests are not those of his country, 
and that he has been steadily working against his country’s 
interests all his life, since he has certainly striven very suc- 
cessfully to make more than ` just sufficient to keep alive." 
Picture to yourselves, vou manufacturers, how you can push 
Your trade across the globe and bring home work for British 
workmen if vou are just alive. | 

1 have no words with which to comment upon such а theory. 
unless they are those of the costermonger who, having gazed 
in spellbound silence at his barrow of fruit burled into the mud, 
whispered beneath his breath, “ There ain't a word."—I 
ат. &c., 

Hollinwood, Oct. 18. А. B. ANDERSON. 

[It is rather a long time since Mr. Hookham's letter appeared. 
Mr. Bruce Anderson, however, was away from this country at 
that time, and informed us that he hoped to reply on his 
return, зо we feel it is permissible to re-open the discussion 
notwithstanding the delay.—Ep. £.] 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Eleetrieity Supply and to Electric Traction on Railways and Tramways 
In the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 65. 64. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


ECONOMY OF CAR OPERATION. * 
BY С. J. HOPKINS, 
Summary.—'lVhe author shows the value of coasting in electric car 


operation, and also describes the results obtamed with ball bearings on 
the cars of the Atlantic City & Shore Railroad. 


If the saving in energy were the only advantage derived from 
coasting. it might in some cases be admissible to subordinate it to the 
major question of the acquisition of {гг їс. That this is not во, 
however, it evident from a single incident --that of the Phila- 
delphia subway—in which it was found that as a result of the iustal- 
lation of coasting signs, not only wes the energy consumption 
reduced by about one-third, but also the brake maintenance by 
almost the same amount. Furthermore, riding on a train is most 
pleasant during coasting and most. unpleasant during the braking 
period. И must also not be overlooked that the cost of brake upkeep 
is usually the largest item among maintenance charges. 

Subsequent calculations and tests here refer to a typical 600-volt 
interurban railway svstem—the Atlantic City and Shore Railroad. 
The interurban section of this road is 15:2 miles long, of which some 131 
miles are double track. Two series of. tests were carried out, ono 
making all, and the other only compulsory stops. The tests were carried 
out with two cars, exactly similar, except that one had ball bearings 
on the main journals and the other had ordinary brass bearings. 
Ten complete trips were made first with the plain bearing саг. Con- 
ditions of running were then imitated as nearly as possible with the 
ball-bearing car. The cars used in these tests weighed 36 tons 
empty, and carried 8 tons of passengers when crowded. In cach 
series of tests one long stretch of about 4} miles between stops exists, 
while the other stretches of track between stops are nearly equal and 
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can be averaged to 2.900 ft. in one case and 5,490 ft. in the other. 
Calibration of the wattmeter used showed that, over the range em- 
ployed, the error in the reading was within + 2 per cent. A volt- 
meter to check the the voltage conditions and a speedometer to check 
maximum speeds and note the rate of braking also formed part of the 
equipment. 

For train resistance with ordinary brass bearings the. Armstrong 


50 0-002aS2 
formula pe ‘03S 
( aw. 3S + W 


S= miles per hour, W= weight in tons and a -area in square feet) 
has been generally accepted by railway men. 
ring to wind resistance, is independent of the type of bearing and 


therefore remains unchanged, while the first two terms, which . 


together represent track and bearing resistance, will be decreased in 
the case of anti-friction bearings. One-third of the amount given 


by the Armstrong formula for the total of the first two terms has been - 


found to be substantially accurate. Combining the train resistanco 
curves with the motor characteristic curves, and allowing for tho 
effect of rotating parts (it requiring a force of 98-2 lb. per ton of dead 
weight of the car to produce an acceleration of ] mile per hour per 
second), the author obtains the acceleration curves for ball and plain 
bearing cars shown in Fig. 1. At first glance it would appear that 
very little difference existed between the accelerations for the two 
types of cars, but the fallacy of this impression is evident from a closer 
study. During the first 20 seconds, in which a speed of 25 miles per 


hour (a little more than half speed) is attained, the advantages with: 


anti-friction bearings is less important than during the latter part of 
the acceleration period, which consumes the greater portion of the 
,time. j 
* Abstract of a Paper read before the American Institute of Electrical 
Eng neers,. — "E. a. s 
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» where F -- 1b. per ton (2,000 1b.), 


The last term, refer- . 


In this latter period the ball-bearing car has an advantage of 
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25 to 100 per cent. over the plain bearing car. This is readily noted 
by an inspection of the per cent. curve in Fig. 1. 


Coasting.—The benefit, from an energy point of view, to be derived 
from coasting is shown by the following figures, which refer to a plain 
bearing car making a run of 2,900 ft. 


Total seconds h Watt hours Seconda 
тап, per ton-mile. coasting. 
„у ЖИК ны СООЛОР наз 0 
ОКИ "TODA NEUE: iv 
ВА еее aes оо 24’ 
Вене y и ona 30 
MO. duco eG ve EE yi n 34 
SI ELIO а i, ee СУУ Л ЛС 38 
885 p "Hd ЖОККО ОЛУУ ЕЕ 41 


These figures are plotted in Fig. 2, together with comparative 
curves for the ball-bearing car, and the percentage saving with bell 
beatings. For 84 seconds the saving is 13 watt-hours, or 15 per cent.. 
while the durations of the coasting periods are 24 seconds and 35 
seconds; which means that with a ball-bearing car there is a further 
advantage from the additional 11 seconds coast between stops, 
because the riding is made more pleasant for the passengers during 
this period, which amounts to 12 per cent. of the running time. It is 
important to point out that unless curves are compared under similar 
running times, the percentage difference between the two types of 
cars may be small or, possibly, reversed. An analysis of the losses 


SECONDS COASTING 
e 5 8 


PER CENT SAVING OF WATT-HR.PER ТОМ ues 


WATT HURI. PER ТОМ MILE 


ю 81 S3 8 5 85 8 8 8 8) 00 
TOTAL RUNNING TWIE-SECONOS 


Fic. 2.— ENERGY SAVED WITH BALL BEARINGS, 


in the case of a 2.900 ft. run in 83 seconds is as follows, the total 
saving shown representing 0-57 kw.-hour, or 17 рег cent., per car- 
mile :— 


v Watt-hours. 
Losses in MORE ar 
Phin bearings. — Ball bearings. 
Starting resistance... Lesser 200 1%) 
Windage о... | 165 165 
Track and bearings........... eee | 330 110 
Braking .. „ен: 005 850 
Мо Ота «eerie eee etus еек 215 245 
ДИНИРО ИТТИН инин 1,875 1,560 


In the case of a 5,490 ft. run in 136 seconds the saving Was 
0-48 kw.-hour per car-mile, or 21 per cent. 


The following are the average results per trip over 15:2 miles, the 


same motorman being employed for comparative runs and normal 
running time maintained :— 


Special trips without passengers—Short distances between stops (20). 
: Lossin Loss in | 
б motors train ге- Total 
Lossin! and sist. and! kw.-hr. 
rheostat| gears ' brakes | for trac- 
kw.-hr. | kw.-hr. | kw.-hr. tion. 


"Time 
Bearings. | with Aver. 
power | speed 
on (min?! m.p.h. 


——MÀ— — Pn 


Plain ......... 27-07 | 254 | 3-62 8-11 3243 | 44:16 
Ball .......... 26-08 25.2 | 330 | 704 2818, 38-52 
Difference ...| 4% | 1% до | 13% 13% | 135; 
In favour of Ball Plain | Ball | Ball Вай Ball 
і 
Long distances betwcen stops. 
Plain ......... | 2504 | 283 | 1-81 693 | 2771 36-45 
Ball .......... ' 99-44 | 2871| 1-76 5-17 | 23-08 ' 30-61 


Difference ...| 9% 19,1| 3% 17% 179 | 16% 
Infavourof | Ball | Ball | Ball | Ball | Ball | Ball 


} 


The losses in the starting resistance were determined by observa- 
tion of the controller operations, and tests to determine the average 
current for the various times on control. The rate of braking was 
found to be greater with the plain bearing car, so that the saving in 
energy is not so great as it would otherwise be if the braking rates 
had been the same for each type of car and the running times then 
equalised by additional coasting with the ball-bearing car. 

Reverting to the energy consumption over the 4g-mile stretch of 
track in which no stop is made, tho figures for an average speed of 
30 miles per hour were : For the plain bearings 2-29 kw.-hour per car- 
mile, and for the ball bearings 1-80 kw.-hour—1.e., a saving of 21} per 
cent.— which closely approximate the saving calculated from tho 
special formula given above. 

In further support of these results the author quotes some tests on 
the Eastern Bengel State Railway, recorded by Prof. Carus-Wilson, 
of two six-coach passenger trains, one fitted with brass bearings and 
one with roller bearings. The average running specd was 34-4 miles 
per hour, and a saving of 12$ per cent. of coal and 11-8 per cent. of 
water was shown by the cars with roller bearings. In this case, how- 
ever, the locomotive, which consumes a large proportion of the fuel 
in order to propel itself, had plain bearings in each instance, and 
necessarily reduced the saving as a percentage on the whole train. 

As is well known, there are two distinct. types of anti-friction bear- 
ings, viz., ball and roller. Experience has shown that long rollers 
are unsatisfactory mechanically where continuous service is required. 
However, if the rollers are made short, they will less easily become 
bent, but will still tend to wear taper. If they are made so short 
that their length is equal to their diameter and their ends arc rounded 
off, we have balls, which from experience with properly selected sizes, 
will neither deform nor wear appreciably out of shape, with reasonable 
protection from grit. The ball bearings on the Atlantic City car and 
other railway equipment, including mining and street railway motors, 
that have been equipped with this type of ball bearing, have not 
shown any appreciable radial wear after nearly two years’ service, 
have not had any repairs and, with the exception of mining motors, 
and have been lubricated something less than twice a year. 

With regard to hot bearings, the writer's experience, confirmed 
by information obtained by conversation with superintendents and 
master mechanies in the various Ntates, is that city railways on 
account of their relatively low speed are not troubled much with hot 
bearings ; but inter-urban roads find such occurrences more common. 
In a recent series of tests made by a railway company, the averago 
difference in temperature rise on field coils for motors with ball- 
bearing armatures as compared with babbit bearing armatures was 
64 C.. or 20 percent. "These tests extended over nine test days with 
each type of car and continued for about cight consecutive hours each 
day. 

The author finally goes into the question of cost. The tests show 
that at least 0-5 kw.-hour per car-mile can be saved by ball bearings, 
representing with an annual car-mileage of 60,000, current at 0-54. 
per unit and an 88 per cent. transmission efficiency, £68. The cost 
of journal boxes (eight) per car, however, is £25. 12s. and £12. 6s., 
and of bearings £112 and £11. 4s. for ball and plain bearings respec- 
tively. Allowing 5 per cent. interest, 5 per cent. depreciation on 
journal boxes and 23:5 per cent. (four years life) on bearings, the net 
saving per car is reduced to £38, or 33 per cent. on additional outlay. 
The author concludes by remarking that the full advantages obtained 


with ball bearings, properly sclected and housed, can only be appre- 
ciated by their actual use. 


CONFERENCE OF GOVERNMENT TELEGRAPH AND 
TELEPHONE ENGINEERS. 


The second Conference of the chief ofticials of the Telegraph and 
Telephone Departments of the Governments who subscribe to the 
International Telegraph Convention and Service Regulations герге- 
sented by the Bureau at Berne was held at Paris in September. 
Besides the inauguration ceremony, there were sever И meetings of the 
Conference, and the nature and importance of the subjects which 
came up for discussion at Paris, following those which were dealt 
with at Budapest а year ago, gives this annual function an interest 
which is likely to increase as time goes on. At the inauguration 
ceremony held at the Sorbonne, Paris (where the Conference proceed- 
ings were conducted), on September 7th, M. Millerand, Minister of 
Public Works and Posts and Telegraphs, presided, and those present 
included :— 


Great Britai:.—Major W. A. J. O'Meara, engineer-in-chief of the Post Office; Mr. А. g 
Stubbs, assistant engineer-in-chief ; Messrs. |. E. Taylor, F. L. Henley, H. Brown, +. С. 
Lucas, F. Addey, H. К. R. Moore. of the eneineering department of the Post Offics ; and 
Mr. Е. Gill, engineer-in-cFief of the National Telephone Co. А 
Austria.—Messrs. A. Linninger, chief technical councillor of telegraphs, E. Petritsch 
and F. Stecher de Sebenitz, chief engineers of the Telegraph Department.1 Higa Bena ca 
Bavaria.—Ministerial Councillor Bredauer, Dr. Steidle, and Herr Berling. 
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Вит Messrs. Roosen, inspector-general of telegraphs, and Colson. engineer of 
tele tsi hr. | | | ‚ | 

BoenHenegina. Col Н. Goteineor, chief of teleeragts. and Admiral Daninger, 

Виза! M V. СЕ атон, chiet of te hnical section of telewraphs. 

Гетий MW G Thomsen сабо the technical direction of teleeraphs. | | 

Bronce Ме: тз. Esta ini, cirector of the Expicito tion Telephoniques and eneineer-in- 
che of тару; Scternarn-Lur Inspector-general of posts and teleetat hs, 
enirere et of teleerart hs; Frouim. intpector-eeneral of posts and telerraphs, €n- 
узел сае о бейта; hs; Dennery. inspector-e2 eral of posts and teleeraphs, director 
ot the E. le professionnelle surerieure des Teievraphes ; Thevenin, Thomas, Tongas. 
Bouchard. Sins. Loran, Мастац. Main; Devaux-Charbonnel, enrineers-in-chief of 
{бутар бу Larose. Pomey and Milon, telewraph eneinoers ; J. Carpentier, М.1., tele- 
ктар enaner; Мсуег-Мду. encinver of Siete Industrielle des Teles hones ; C. Rech- 
roa kt ersvoeer of the Societe Thomzon-Houston ; блата, director of the Maison 
Berget: Ме. director of the Acyctation of Manufacturers of Instruments of Pre- 
aun i and Welles. director of the Societe Abotlard. oe 

Germeiny, Frot Or Ste ker, chief or the Departmert of Posts: Prof. Dr. Breisig, 
en етаго of тать Herrn, МИн ча Hersen Herz, Kuhlmann, Luschen, 
Qt ct the German Teleerap bh Department: and Dr. Et«line, 

Нину Mescrs. Andre Kolossvary, cmef technical director of posts and telegraphs 
{М Keleevary presided ever the first Conference proces dines at Budapest in 1909); Jos. 
Holos, te Клас] councilor of posts and teleerapgbz ; S. Haltenberwer, chief engineer of 
сезбе and Мета ha; Bela Сан, chif eneineer of posts and teleyraphs ; M. Denes. 
te сошел Лот of telewrarhs; Bela Julcher, eneinecr-in-chief of telegraphs; and E. 
B-r ter>, А Maior and E. Fritz. teloerarh engineers. 

Hay. Мет Prof. G. di Pirro, sub - firector of the Ecole Suosrieure of posts and tele- 
(rho; E МЕ. chet of the telegraph section; and S. Montinari, chief secretary ot 
epe Ministry of Ро. 15 and Teleeraphs. 

Netherlands. Moors А. E. R. Collette, enpinecr-in-chief of tele,raphs. and V. С. 
Precerdsipoctotettelecrar hs, | | : 

№ сису Mears. Svert R. Abild, enjincer-in-chief of telegraphs, апа L. Iversen, 
ductor of tels; hanes, | | 

K umania. Mesos. Vidic, engineer of televrarphs, and Jancolesco. м | 

Ru ча Мт. Ехать ам. ensinect-electncian, chief of the technical division of the 
Dic tony nora] of Pests and Telerraph: > L. ТоНос2ко. enrineeran-chief of the toie- 
poze section of St. Petsrsoure ; Councillor Roubanovitch, enyineer-in-chicf of the 

D. «iin of Moxow Urban Tolewraphs; Centkowski, technical director of the Societe des 
Та. Ат 712" 

Seria. М. Milan Gooreovitch, chief of the technical services of the Governm^nt. 

итеп. Mestrs. Landstrom. Pleyel, Сай Evner, С. Holmstrom, Kinmanson, lead- 
ka members of the technical direction of Swiss tel eraphs. | 

Turkey, Messrs. Mehmed Emin-Ben Аһ. envin-or of. teleeraphs. and Mehmed Sabri 
Eend director of chief осол of Turkish posts and teleeraphe.. . 

United States. Meser: СЕ. Scribner. eneinscranschiet of the Western Electric Со. at 
Now Yor*, and John Carty, engineor-1n-ctuicf of. th» American. Teleecaph & Tele; hone 
C^ at New Yor« 

Митт тг. Councillor Ritter. 

The International Bureau ot the Union Telegraphique was represented by M. Crescitz. 
viz-dire tor of the bureau at Berne. 

M. Милек Np, Minister of Public Works, Posts and Telegraphs, wel- 
comed the delegates in à speech which emphasised the importance of two 
of the subjects on the programme to be considered, viz., the choice for 
teleponie communication between the manual and the automatic or semi- 
automatic systems; and the standardisation of telephone circuits. Не 
then declared the second. technical conference open, Dr. Strecker being 
elected. vice-president, and secretaries to the bureau of tlie conference 
were appointed. 

M. Millerand thanked М. Kolossvary for the part he had played as 
president of the permanent committee in the preparation and organisa- 
tion of the Conference, 

M. Konossvary then described the steps taken by that committee. He 
raid the subjects which it had been decided to submit te the delegates 
(as set out in THe ELEcTRICINN for February 25th last) were as follows :— 

1. Manual and automatic telephone exchanges, 

2. (a) Standardisation of telephone circuits :-— 

(^) The frequency and, if necessary, the voltage to be adopted at the 
terminals of the secondary with a view to the assimilation of the 
telephone current to a sinusoidal current in order to simplify theo- 
retical research. 

(c) The adaptation of telephone apparatus (induction coils, micro- 
phone resistance, &е. ) to lines, 

8. The co-existence of strong and weak current lines. 

4. Long distance telephony (construction of long distance cables, 
relave and combination of aerial wires). 

9. The latest processes for the preservation of wood poles, by impreg- 
nation and by protective structures, and. practical data relating 
thereto, 

0. The party line and selective call systems on telephone and tele- 
graph circuits, 

i. Telegraph systems for heavy (гаће (mechanical multiplex tele- 
graphs and the Mercadier system). 

In response. to invitations made by the committee to the various 
administrations to study these questions, there had been received 5 
communications dealing with Ҳо, 1, 9 on No. 2, 8 on No. 3, 8 on No. 4, 
von No. 5, nil on No. 6 and 4 on No. 7. 

M. Millerand then vacated the chair, in favour of M. Extaunié, Director 
of Telephonie Communication, París. and after а brief. address from 
M. E«taunic, the conference proceeded to consider subject No. 1," Manual 
and Automatic Telephone. Exchanges." 

М. STEIDLE (Munich), the reporter for the subject, remarked that the 
discussions on the subject at Budapest had been confirmed by practical 
experience, In the great and small systems on the Continent of Europe 
automatic systems were employed which had proved their reliability and 
adaptability to technical requirements. The use of automatic table 
&lectors was now only a question of economy. In order to illustrate 
this aspect of the different. technical methods of working, M. Ме 
showed some diagrams of the cost of installation. By means of these 
т he explained the essential propositions which had been formu- 

ated in the communications sent in on this subject (No. 1). He pointed 
out that in the case both of the semi-automatic and automatic systems, 
E economical advantage was always increasing owing to the growth of 
Pe communication and the constant improvement of technical 
tvices, Purely mechanical selectors provided the most economical 

T hd of working, and he showed that the development of cheap tele- 
phony in urban and rural districts would be encouraged by the use of 


semi-automatic arrangements permitting the connection up of small 
groups of subscribers (central secondary exchanges connected with prin- 
cipal exchanges having à manual service). 

M. HERSEN said that, as the manual service could not at. present. he 
entirely abolished, it was desirable to consider whether that service could 
not be improved by performing some of the manipulations automatically, 
as was done at Copenhagen. Similarly, attempts had been made in 
Germany to instal an automatic line selector for ensuring uninterruptable 
conversation, as well as an automatic distributor of subscribers! calls for 
inter-urban communication. Had М. Steidle considered, from the eco- 
nomic standpoint, the question of adopting automatic or semi-automatic 
working, Le, whether or not to retain as regards the subseriber tho 
numbered call dise ? 

M. тере replied that, economically, American statistics as to the 
relative cost of connections showed à diference of 15 per cent. in favour 
of the entirely automatic system. But there were also advantages of 
working to be considered. At Munich-Schwabing it was found that sub- 
scribers were quite used to the manipulation of their instruments, in- 
eluding dises numbered. with series of five successive figures, Teche 
nically the automatic svstem was preferable as being more simple. 

M. Некзех asked forthe number of calls per hour employed asa basis for 
the estimates given by M. Месе. [n Berlin it was considered that one 
telephonist could deal with 250 calls hourly. И had been stated that in 
America 1,500 conversations per telephonist per hour were possible. 

M. SrriDLE replied that he had taken as the basis for his caleulitions 
рег telephonist per hour the figure of 800 subscribers! calls for the semi- 
automatic service and HO to. 170 conversations for the manual Не 
inquired which was considered preferable, a call selector or individual 
mantpulator ? 

М. HeRSEN said that one had to consider the time necessary to make 
contact with the calling line. A6 this contact. took place at a distance 
from the indicator (curseur) time would be necessary, and the subscriber 
might commence to call before connectionis made, This маха draw baek 
in the call.seleetor system. НИ were proposed to introduce it by means 
of the entirely automatic system, one would prefer individual manipula- 
tion, Otherwise, for economical] reasons, the semi-automatic system 
combined with the call selector would be preferred. 

The members then adjourned to visit the exhibition of automatic tele- 
phonic apparatus specially organised by the French administration. 

Mr. J. Carty, at the second sitting, observed that he could only speak as 
to American practice, The automatic and manual systems were usually 
contrasted, but the automatic svstem was not entirely automatic and the 
manual system advantagcously admitted of automatic movements, espe- 
cially in large systems. Moreover, the apparatus installed would be in 
use for periods varving from 5 to 20 vears, and it was necessary to con- 
sider the system from the point of view of its probable developments. 
Thos in New York in 1900 there were 43 central exchanges and 251,308 
subscribers to 3.437.000 inhabitants ; in 1910, 52 central exchanges and 
376,000 subscribers to a population of 4,800,000; while in 1930 there 
would be 109 central exchanges and 2,142,000. subscribers to 8 800,000 
people. Further, it was necessary to meet the suburban and inter-urban 
services, In considering an automatic svstem for a very large town, one 
was astonished to find how many manipulations were still necessary. In 
America an automatic svstem which was not suitable for small private 
central exchanges (branch centres) was not practicable on account of the 
great number of these small private stations, In 1900, in New York, 
there were 1,050 private exchanges, serving 12.650 points; in 1910, 
11.960, serving 162,560 points; while for 1930 it was necessary to esti- 
mate 88,400 exchanges serving 1,070,000 points. The operating com- 
pany, therefore, reckons on supplying nearly SO per cent. of the sub- 
scribers under these special conditions; and as, up to the present, no way 
has been found of operating the small exchanges from the central ex- 
change it is necessary to retain the operators. Automatic telephony 
requires, in addition, a numerous staff of electricians to insure the work- 
ing of the exchange. In Connecticut investigations had been made with a 
view to the introduction of the automatic system, and it had been found. 
that the manual method would require 892 operators and the automatio 
600, For New York a similar investigation showed that for 100,000 
subseribers, counting the operators in the small private central stations 
and the mechanicians in the automatic exchanges, 13.000 operators were 
required for the manual method and only 10,000 for the automatic, The 
question to be solved is not, therefore, definitely whether automatic or 
manual systems 13 to be decided upon, but rather in what parts of the 
systems and at what moment in the connection it is desirable to have 
manual or automatic operation. A manipulator is always necessa v to 
receive subscribers? calls; thus, the best svstem is that which provides 
the subscriber. with the simplest. installation. and leaves. complicated 
operations to the central exchange. Semi-automatic least satisfies these 
conditions, In New York, with the manual method, it was possible to 
state the time necessary for making the connection at from 30 to 52 
seconds, with a maximum of 87 seconds, This was an excellent result, 
which permitted one to consider the problem completely solved in the 
manual svstem. — Finally, he had not found any automatic method so 
satisfactory ая the present manual system with central battery, but ho 
had no prejudice on the subject, and remained always ready to consider 
propositions. 

M. STEIDLE then proposed the following resolutions :— 

In view of triala made in different countries it is possible to affirm : 

1. That automatic and semi-automatic systems offer at present, 
from mechanical and electrical standpoints, sufficient certainty and 
adaptability of operation to meet all working requirements, 

2. That the adoption of these svstems no longer depends upon the 
economic factor, which naturally varies aecording to the country, 
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M. LINNINGER gave data as to trials made up to the present in Austria. 
An automatic central exchange was about to be installed at Gratz for 
1,500 subscribers and another of similar size at Cracovia. According 
to actual trial the system adopted by the Austrian Government met all 
requirements, and he was persuaded the system could also be adopted at 
Vienna in the projected new central exchanges. 

M. STEIDLE said that in the case of the Munich-Schwabing exchange, 
working since November, 1909, the number of technical faults had regu- 
larly decreased, and he was convinced would still further diminish. 

Major O'Meara described the observations he had made during a 
journey in America last year. Permanent service could not be given in 
many English localities. Under conditions suitable to it, automatic 
certainly gave as good a service ак manual, but only in the urban service. 
It was desirable that the least possible demand should be made upon the 
subseriber while endeavouring to reduce the personnel at the central 
exchange, but the presence of one telephonist to put him through ap- 
peared indispensable in order to maintain intelligence in the series of 
operations, The mechanical problem had been satisfactorily solved, but 
all was vague as to the financial question. There was nothing to guide 
one as to depreciation. 

M. Hersen remarked that in Germany two central exchanges with 
1,000 subscribers required but two mechanicians, and a small exchange 
worked without a special mechanician. 

M. Minox had also visited the principal automatic exchanges т 
America. ‘The number of technical faults in subscribers! apparatus in 
the more perfect systems was higher by about one-fourth than those 
reported in the manual service, the former requiring 50 per cent. more 
mechanicians than the latter—say, one mechanician present at the ex- 
change during the busy hours per 1.000 subscribers Since, however, 
automatic suppressed errors or manipulation faults of operators, auto- 
matic was quite comparable with the manual system. The question was, 
Would the subscriber make the needful manipulations himself or would 
he prefer the intermediary of a telephonist as in the semi-automatic 
system. Тһе answer would vary in different countries according to the 
character of subseribers and quality of statt. As to depreciation, he was 
able to state that selective apparatus worked seven years without mate- 
rial wear. In regard to cost of installation, contractors estimated that it 
was slightly higher than that for a manual installation. 

The PRESIDENT recapitulated the discussion, and said that, while it 
might not be possible to end it bv a vote, the conclusion appeared to be 
that the satisfactory application of automatic working was no longer 
doubtful, but that the advantages would depend on local conditions, 


The second question—viz., © Standardisation of Telephone Circuits "— 
was deferred pending the report of a committee appointed to consider the 
general Papers on the subject sent in by MM. Breisig and Devaux- 
Charbonnel. The third subject on the асепда-— The Co-existence of 
Strong and Weak Current Lines "—was then opened by the Reporter- 


(*eneral, 
(То be concluded.) 
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INTERNATIONAL COMPETITION IN PRACTICAL 
TELEGRAPHY AT TURIN, 1911. 


— M 


Теге is to be held at Turin Exhibition, 1911, an international com- 
petition in practical telegraphy which is open to British telegraphists. 
The regulations are as under :— 


1. This competition will comprise trials upon the Mors?, Hughes and Baudot apparatus 
and will take place inside the Exhibition from August 22nd onwards. The distribution of 
prizes will follow immediately afterwards in the same town. 

2. The competition is open to all the staff of both sexes belonging to the telegraph 
services of States adhering to the St. Petersburg Convention, and also to the staff of sub- 
marine cable companies or the large private telegraph systems which are used for the public 

*servica. Telegraphists of the same countries who belong to the State Navy, and the 
Corps of Military Engineers or to the State railways, are also eligible. 

3. Employes who desire to take part in the competition should apply through their 
Administration. In this application, which should be snt to the Minister of Posts and 
Telegraphs at Rome (General Secretary, Office of the International Competition in 
Teleeraphy) not later than June 15, 1911, and the competitor must indicate the trials 
in which he wishes to participate. 

4. The international competition will comprise three trials, one for each system of 
apparatus as follows : — 

(а) А transmitting trial on the Mors? key and a rec2iving trial on the sounder or on 
the Morse printer. 
(b) А transmitting trial on the Hughes apparatus with either mechanical or electrical 

declanchement, employine by choice either the keyboard with E' or W. 

(c) А transmitting trial with the Baudot apparatus (quadruplex), with an accrochage 
or not at the choice of the competitor. 

The length of the Morse trial will be 20 minutes for transmitting and 30 minutes re- 
ceivine, For the Hughes and Baudot systems the length of the trial will be one hour. 
The text for transmission will be composed of words drawn from the conventiona! laneuaee 
and of groups of letters and figures ; it will be printed on sheets, each of which contain 50 
words. The text will be different for each system, but equal for every competitor on the 
same system. The signal for the end of transmitting or receiving for every system will 
be given by the interruption of the current of the apparatus of each of the competitors, 
or at the same time to the apparatus of a group of competitors according to the arrange- 
ment which may be adopted in this connection. 

5. А special receiving trial by the sounder, writine the text with a typewriter. will be 
admitted. on condition that not later than June 15. 1911, a number of competitors (not 
less than 10) belonging to at least three different administrations, shall have sent their 
applications to Коте. The typewriter must be provided by the competitors themselves. 
The prize for this trial will be fixed if it should take plac». 

6. In the Morse trials the speed will be at the will oí the competitor. and for this pur- 
pose the text of the receiving message will be transmitted by means of a Wheatstone 
automatic apparatus. The text received must be written in Latin characters for the 
letters and in Arabian characters for the figures. For writing, the competitors may use 
either pencils or ordinary stylogeraphic pens, which must be supplied by the competitors 
themseives. For the Huehes system the number of revolutions of the chariot will be at 
the will of the competitor up to a maximum of 130 revolutions а minute, For the Baudot 
system the speed is fixed at 180 revolutions a minute, 


7. |n the cas? of any fault which is beyond the control of the competitors, and because 
of which the course of the transmission or receiving on any of the systems may be stopped 
the trial which is interrupted will be cancelled, and the competitor will repeat 1t on the 
day and the hour which may be fixed by the jury (see 13). If, on the contrary, the jury 
decides that the disturbance has been caused by some fault on the part of the competitor 
the trial will be cancelled and the competitor will not be atle to repeat it, and he will be 
also excluded from all other trials, before or after, with the other systems in which he had 
applied to compete. 

8. The transmission must take plac? according to the Rules established by the Inter- 
national Telegraphic Regulations.* The text must be transmitted without improper 
combinations and without employing the letter W for V and the letter Е for E. И the 
Hughes apparatus chosen carries the Е’ in the series of letters, the transmission of the 
letter W will be made by sending two V's. For the purpose of classification, to each word, 
group of fivures or letters, or punctuation sienal received or transmutted the value of five 
points is given for the Morse system and three points for the Hughes and Baudot systems. 

Errors are reckoned as follows: Groups of letters or fieures and punctuation sivnals 
wrongly sent or written in any fashion and not rectified Бу the competitor duriny the 
cours? of the trial; and all words, proups of letters or figures or punctuation marks omitted. 

The value of each error which 1s not rectified 15 fixed as follows: Twelve points for each 
word or group of letters or fipures containins a single letter or heure wronely sivnalled, and 
for each punctuation mark wronely slenalled or omitted. Fifteen points for each word or 
group of letters or fieures containing two or several letters or ficures wrongly siznalled. 
Eighteen points for each word or group of letters or fieures omitted. 

9. The number of points to b? awarded to competitors will be fixed for each system by 
multiplying the number of words transmitted and received by the Morse, or of words 
transmitted by the Huvhes or Baudot, by the coeMicients fixed by Art. 8. and decreasine 
the products obtained by the number of points соггезроп ти’ to the errors omitted in the 
respective trials. For each system the classification of competitors will be fixed according 
to the number of points awarded to each of them. 

Exciuded from this classification are - 

(a) Competitors who in the different trials shall not have obtained a minimum of 
2.500 points on the Morse system, 3,409 points on the Huyhes system, and 3,200 on the 
Baudot system. 

(^) Competitors who have committed errors which they have not rectified and which 
reac а total above 250 points in the Morse tnals and 300 points in the Hughes and 
Baudot trials respectively. 

Competitors who shall have obtained an equal number of points in the same trial must 
compete again in another trial on the day and at the hour and according to the arranye- 
ment which will be made by the jury (see 13). for the purpose of determining who shall 
be riven first plac? in the classification. 

10. The international trials will be rewarded by three descriptions of prizes. as follows : — 

(а) Individual prizes for each system. 

(6) A sinele championship prize. 

(2) A sinele team рпг». 

А competitor can only have one trial in each system. He can take part in the trial 
оп a sinele system or on two or even on three systems. provided he has made application 
accordine to 3. The points which the competitor shall obtain in the trial of each 
system will be accorded to him in th? classification for the corrosponding system. 

11. The individual pnzes will be awarded to the competiters who shall appear in the 
list for each system and in the order of their classification. The championship prize will 
be competed for by the competitors who have гаи? prizes on cach ot the systems. Morse, 
Hughes and Baudot. The classification for determining the winner will be arrived at by 
adding tovether the sum of the points obtained by competitors in each of the three systems. 
The competitor who obtains the highest number of points will be adjudved the winner of 
the championship prize. 

The competitors for the international team prize will be the eroups of comretitors 
belonring to a single State who have taken partin the trials with three competitors, one 
for each system. and have gained in each of them а prize. The classification for deter- 
mining the winner of the team prize will be arrived at by adding together the sum of the 
points obtained by each of the competitors above indicated. 

12. For the international trials there will be the following prizes :— 

(а) Individual prizes: 
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(5) The championship prize will consist of a Cup of Honour. 

(с) The team prize will consist of a Cup of Honour. The individual prizes and the 
Cup of Honour given for the championship will remain the property of the competitors 
who are declared winners. The Сир of Honour of the team prize will be kept by the 
teleeraphic administration to which the winners belong. The hst of prizes will be 
definitely fixed before the close of the entries for the comretitions. 

13. The trials will be ordered and organised bv the Executive committee and over- 
looked and judged by the special jury. which will be nominated by Ministenal decree. 
The jury will be sub-divided into three sections, one for each system of apparatus, Each 
system will have a chief, and the united sections will be presided over by the president of 
the Executive committee. The number of the members of the jury (excludine the presi- 
dent) will be 15, not countine the delegates of other Italian and for»ien administrations, 
who will take part in the competition, each of which can be represented by one or several 
members, accordine to the number of their representative com; стога. И the отеп 
administration shall not have nominated their oficial delexates, the choice can be made by 
the forelwn competitors, on the Баз $ of one deleeate for each five competitors from апу 
on? country. No delezate nominated а memb:r cf the jury will be allowzd to take part 
in the competition. The president will have power to add to the jury other members 
chosen among telegraphic functionaries. either Italian or егег, to the extent that he 
may deem necessary for assuring the work and prompt $115 2353 of the trials. 

14. No appeal will be allowed a2ainst the decisions of the ;ury. 

15. All foreign competitors must present themselves at the Superior Direction of Posts 
and Telerraphs at Turin two days before the date fixed for th» openine of the trials. either 
for appointing their representatives on the Jury or fcr reccivine necessary instructions, 

16. Th? trials will take plac? in the prosenc? of the public, but precautions will be taken 
to ensure that the competitors ar? not disturbed during their work. 

(510129) CiciFFELLI, 
Minister of Posts and Telegraphs, Rome. 


ENGINEERING AND MACHINERY EXHIBITION AT 
MANCHESTER. 


On Friday last Sir George Reid. the High Commissioner for New 
South Wales, opened the machinery exhibition et the City Hall. 
Deansgate, Manchester. The exhibition is to remain open until 
November 5th. and judging by the completed condition of the exhibits 
on the opening day and the attendance, there should be no question 
as to the success of the enterprise. The organisers of the exhibition 
are the “‘ Engineering Review," who. it will be remembered. arranged 
a somewhat similar exhibition at Olympia. London. some three 
years або. A number of visits of engineering and kindred societies 
have been arranged. and there are also three interesting Papers to be 
read in the lecture hall adjoining. One of these deals with electrical 


* These Regulations (in original French. with complete translation in English) can be 
obtained (price 6s. 6d. post Нез) from " The Electrician" Printing & Publishing Co., 
Salisbury-court, Fleet-street, London, England. 
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textile problems, and is given in abstract in this. issue ; the other 
two are upon the subject of internal combustion engines, 

From a preliminary glance through the exhibition there appears 
to be plenty to interest the electrical engineer in a purely electrical 
sense, while the greater part of the mechanical exhibits should also 
prove more than usually attractive. There are several exhibits in 
which types of machinery and apparatus are shown for the tirst time. 
Among these is a suction рах plant. in whieh ordinary bituminous 
coal is employed as fuel This exhibit is made by the Morton Gas 
Syndicate. A 20 н.р. gas engine running on the brake is included in 
the exhibit, the engine being inside and the producer outside the hall. 
The producer is of the down-draught type, the fuel being fed into the 
top, where the coking: process is completed, and the volatile тег 
distilled off is reduced to carbon and hydrogen by being pressed 
through the lower lavers of coked fuel. These layers are maintained 
ate high temperature by auxiliary air openings in the sides and front 
of the producer, We understand that coal containing 12 gallons 
of tar per ton has been gasitied quite successfully in this producer. 
A coke scrubber and cooler are used between the producer апа the 
suction box on the inlet pipe. his producer should find а good 
market in the colonies and districts where cheap electric power is nat 
available but good cheap coal is. 

The Риго house pump appears to be another novelty. It is an 
electrically-driven rotary pump of the Pittler pattern, and is con- 
trolled by an automatic switch which is opened. and closed by the 
momentary rise and fall of the pressure in the air vessel occasioned 
by the opening or closing of any of the supply taps. The equipment 
is intended to displace water cisterns in large houses, hotels, hydros, 
&c.. and for this reason alone should have considerable vogue. Ad- 
justments сап be made which regulate the working of the pump to 
differeat heights of building and various conditions of service. 

Prominent among the electrical and alhed exhibits is that of 
Messrs, Ferranti Limited, who make a good display of their switeh- 
gear, meters and instruments, From the publie’s viewpoint the 
Ferranti regulator (Мага patent) should attract attention, 
because it is arranged to demonstrate how electric lamps can be 
turned down conveniently and with the smoothest of gradations, We 
have already described this. regulator in. Чей. An interesting 
development of it was shown in connection with a boring mill driven 
by a variable-speed motor. The finest adjustment of the speed by 
shunt regulation is made possible by one of these rheostits. In 
this particular case it is exhibited mounted within an upright pillar 
having the operating hand wheel at the top and at the level of and 
near the table of the mill. The regulation is not a step-by-step pro- 
cess, but an infinitely gradual one. Machine tool users should make 
a point of inspecting this interesting development in speed regu- 
lators, The construction of the regulator is simple and substantial, 
and the ebsence of loose wires, sliding and fixed contacts and wire 
resistance boxes should make the apparatus appeal. 


LEGAL INTELLIGENCE. 


“Z” Electric Lamp Mfg. Co. (Ltd.) v. Marples, Leach & Co. (Ltd.) 


On Friday the Court of Appeal (the Master of the Rolls апа Lords 
Justices Moulton and Farwell) commenced the hearing of defendants 
appeal from a judgment of Мг. Justice Parker (granting an injunction 
restraining infringement of letters patent No. 21.654 of 1906 granted to 
one Johnson for © Improvements in the manufacture of filaments for 
Incandescent: Electric Lamps), and also а motion for leave for defendants 
to adduce further evidence upon the appeal. 

Mr. Justice Parker's judgment was given in THE ELECTRICIAN for 
March 1, 1910, р. 905. 

Мг. T. Terrell, K.C., Mr. Courtney Terrell and Mr. MacConkey appeared 
for appellants; and Mr. А. J. Walter, K.C., and Mr. Colefax for respon- 
dents. 

Mr. TERRELL, K.C., in opening the case, said that defendants appealed 
from the decision in the Court below upon the grounds that the learned 
judge was wrong both in fact and іп law. The alleged invention related 
to the manufacture of metal filaments for incandescent. electric lamps. 
Defendants’ filaments were made of tungsten, and in the earlier stage of 
manufacture contained carbon which was flashed or © sintered " in the 
presence of ammonia, and their case was that thereby practically all 
carbon was removed from their filaments,and that although they introduced 
a mixture of phospham and red phosphorus into the bulb of the lamp 
thev did that for a different purpose and not for the removal of carbon. 
He said that, upon the issue of infringement, it was necessary for the 
Court to see precisely what the invention claimed was. The second 
point for consideration was, was it proved that defendants had taken 
the invention claimed ? Не contended that that was a chemical patent. 
lt was for a process for completely removing carbon from the filaments 
so that their strength and serviceableness might be improved. Не 
submitted that the evidenee did not show that the process described 


had any effect upon the removal of the carbon. The process described 
would, in some circumstances, produce a phosphorus vapour which was 
known at the date of the patient as an insulating medium, There was 
a tendency in lamps to short circuit and if there was present phosphorus 
vapour, that did not happen. ‘That was a thing invented for the old 
carbon lamp. The evidence on both sides agreed to that. The removal 
of the carbon did nothing so far as the specification was concemed, The 
contention on the other side was that the specification was addressed 
not to chemists but to lamp manufacturers, That was to get over the 
ditliculties in the specification which, to the eves of the chemist, would 
look like nonsense. He raid that the specification. did not, in fact, 
disclose any method of removing carbon even at that date. Plaintitfs 
had got to prove infringement. He (counsel) was not put to the trouble 
of disproving infringement. before it was proved against him. The 
learned judge, having regard to a point made in the evidence, said that 
the burden of proof was shifted. He said, in effect, that because defend- 
ants had used phospham he must infer that defendants did. remove 
carbon by means of the process and that the burden of proof was upon 
defendants and they had not shifted that burden. At the date of plain- 
tiffs’ patent © blackening " was a well-known evil. He submitted that. 
the specification was nonsense so far as chemists were concerned, because 
it talked about nitrogen when it ought to talk about ammonia. At this 
time it was common ground between them that the blackening of these 
lamps was the great thing which impeded their sale on the market, and 
if the patentee had aimed at telling the world how to prevent the black- 
ening he said nothing about it. He used the word © serviceableness,” 
which pointed to the fact that what was aimed at was the quality to be 
obtained by improving the strength of the filament. Claim l. of the 
specification was for removing carbon from the filament by phospham. 
No one could infringe who did not remove carbon from the filament by 
means of phospham. Не also submitted that as to the second and third 
claims there was no infringement by defendants. The claim did not. 
include the removal of oxygen but was only for the removal of carbon 
by phospham. The removal of carbon by ammonia was not claimed. 
Defendants’ lamps were flashed in an ammonia atmosphere, and if after 
that use of ammonia phospham was put on the stems there was no 
infringement, practcially all the carbon was removed from the defend- 
ants’ filaments before they used phospham, and the phospham, in fact, 
did not remove any carbon. Having read plaintiffs! specification, he 
said that what plaintiffs had to prove on the issue of infringement was 
not that defendants had made good lamps but that they had removed 
carbon by the use of phospham. He submitted that, unless they 
proved that they must fail on the issue of infringement. The evidence 
given in the Court below was then read. 

At the conclusion of the arguments on behalf of appellants and without 
calling upon Counsel for respondents, 

Lord Justice Мостлох delivered. the judgment of the Court. Ho 
thought that he might content himself with saving that that very careful 
and thoughtful judgment commended itself to him in its entirety. He 
thought the learned. judge in the other court took a right view of the 
points which were no doubt peculiar and difhicult in this case, and that his 
conclusions of fact on the evidence were fully warranted by that evidence, 
and, therefore, the Judgment must be supported. But the case was a 
very interesting one, and it raised two points which were somewhat 
peculiar and therefore, although in one sense he thought it was unnecessary 
so to do, he proposed to notice in some detail the points raised in the 
arguments. In the first place the appeal was in respect of an invention 
which stood in an exceptionally favourable position, lIt was an inven- 
tion, the originality of which was not questioned. No anticipation had 
been alleged. 1t was an invention for à practical process in the produc- 
tion of anarticle in very wide use at the present moment, and there was not 
the slightest doubt that defendants used the process exactly as described 
in the specificati»n. Several methods of applving the invention were given 
in the specification and certainly the process admittedly adopted by 
defendants was precisely one of them. They, therefore, apart. from 
questions arising from the form of the document which formed. the 
rights of the parties, had clear originality and clear infringement. Deal- 
ing with the objections raised by defendants as to the validity of рате 
specification, his lordship said that the one most. relied upon by counsel 
for defendants was that in the document. Фе patentee directed the use, 
among other things, of phospham, and then went so far as to select from a 
class of bodies phospham by preference for the purpose of his invention. 
Defendants said that phospham was а body which would not succeed if 
it was used as the patentee directed. His lordship said that the conclusion 
to which the Court must come—and it did not appear to him that there 
was any doubt about it—that much that plaintiff's specification referred 
to was practical and not theoretical. Не came to the conclusion that the 
statement as to the prefereuce of the patentee for the use of phospham to 
all the other bodies mentioned for effecting the decarbonisation of the 
filaments was bona tide. He came to that conclusion by the fact that at 
the present time plaintiffs and defendants by preference used phospham, 
The next objection taken was that the specification said that the invention 
was for the purpose of increasing the strength and serviceableness of the 
tungsten fibres, and it was urged that there was no evidence to show 
that the filaments prepared by the aid of the invention were superior to 
others in their mechanical strength. In his opinion, " strength and 
serviceableness " applied. to filaments would be understood to mean 
“ strength and serviceableness in working as filaments," and as he came 
to the conclusion that the life of these filaments was increased their 
breaking down was prevented, and so the blackening of the lamp was 
obviated. He thought that the consequence of the invention abundantly 
justified the patentee saving that his invention improved the strength and 
serviccableness of the lamp. Не now came to what he thought was tho 
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most important point in the view of patent law raised by the case. There 
was no doubt that the specification might justly be criticised as to the 
accuracy of its statements if they were going to view it from the point of 
view of what he might call abstract accuracy, and the Court had to 
consider whether those defects were defects, which according to. English 
patent law would deprive the patentee of the right of a monopoly. For 
the purpose of considering that point he thought he must go back to the 
state of knowledge at the “date of the patent. At the date of the grant it 
was known that tungsten lamps were liable to one great defect, and that 
was the blackening of the glass, and when that happened it was the early 
stage of a process of disintegration which destroved the fibre. Now, 

that blackening was believed to come from the carbon. ‘The whole 
experience of the world had been from carbon lamps. With tungsten 
metal it was necessary to mix it with a binding material and then dry off 
that binding material at a temperature so tremendous that the remaining 
metal formed а wire. That binding material was always some form of 
hydro-carbon or the like mixed with some body like castor oil, When the 
filament had been made into shape it was then carbonised in à non- 
oxygen atmosphere in such a temperature that all the hydro-carbons 
were driven ой. They had to get à very high temperature so as to 
get the proper shape of the filament, and that enormously high tempera- 
ture dried off a great deal of the carbon. He concluded by the evidence 
that these processes were in common use in manufacturing these metallic 
fibres, and yet it was found that blackening occurred, and at the date of 
the patent everybody assumed that that blackening was caused by the 
кате cause аз they had been accustomed to with carbon lamps. The 
patentee fully shared the knowledge, ог perhaps he should say the 
ignorance of the time, and no doubt he considered that that. was due to 
cabon. He thought, as everybody at that time thought, that the sub- 
stance which produced the blackening by its presence on the glass was 
carbon. They had got beyond that state of things now. The conclusion 
he drew from the evidence was that the substance which produced the 
blackening was undoubtedly tungsten, and the tungsten passing off to 
the glass was due to the carbon in the filaments. Defendants said it 
had nothing to do with the carbon because they could get by sintering the 
carbon down to a point lower than a point to be found in good non- 
blackening lamps. Mr. Ballantyne, in his evidence, said from his 
experience if he used the invention it always removed the carbon ; it did 
not necessarily remove the carbon to the lowest point, but he said that 
the carbon left behind did not hurt the lamp. To sum it up, said his 
lordship, carbon was injurious and carbon was removed by the invention. 
Carbon, from the chemical point of view, was not removed, but he thought 
that the erroneous view from the chemical point of view was not one w hich 
naturally а lamp maker might fall into and if it was not, it would not in 
the slightest degree diminish the completeness of the position of the public 
in the invention, how to apply it and what its practica] consequences 
would be. That being so, according to English patent law, such an error 
Was unimportant. The patentee’s obligation was to put the public into 
possession of the invention, and if he did that bona fide in such a way that 
they knew its advantages practically and they could obtain those 
adv antages practically the fact that he had taken an erroneous. view 
theoretically of that which accompanied those advantages, or the state of 
things in which those advantages occurred, did not, in his lordship's 
opinion, militate against the validity of the patent. For these reasons, he 
was of opinion that the letters patent were not invalid. Не had gone 
through the main points raised in the case, and it would be seen that т 
all those points he took the same view as Mr. Justice Parker. He came 
precisely to the same conclusion as the learned judge did on the evidence. 
Being of opinion that there was an actual use in the invention, and that 
the results of the invention were obtained by defendants, he came to 
the conclusion that the decision of the learned judge was correct, and that 
the appeal failed. 

The Master of the Rolls, who concurred, said he desired to say nothing 
on the main appcal but he only wanted to mention the application for 
leave to adduce further evidence on the appeal. They all thought that 
motion should not be acceded to, He thought that motion should be 
dismissed. with costs. 

Lord Justice FARWELL also concurred, and the appeal and the motion 
were accordingly dismissed with costs. 


Donnersmarckhutte Oberschlesische Eisen u. Kohlenwerke А.С. v. 
Electric Construction Co. 


Yesterday (Thursday) in the Court of Appeal (the Master of the Rolls 
and Lords Justices Fletcher Moulton and Farwell) gave judgment in this 
appeal by plaintiffs from a judgment of Mr. Justice Parker dismissing their 
action for alleged infringement of Ilgnev's patent (No. 7,188 of 1902) 
relating to improvements in the control of electrically-driven reversible 
rolling mills. Mr. Justice Parker held that there was no subject-matter 
in the invention. 

Mr. A. J. WALTER, K.C., for appellants, said it would be necessary to 
give their lordships some idea of a reversible rolling mill. И they 
imagined a kind of glorified mangle that was what a rolling mill was. 
Counsel procecded to describe the process of rolling down the ingot to 
the thing that was wanted, explaining that in the process the action of 
the rollers had to be continually reversed. He explained that the ingot 
was usually about 6 ft. long and some 18 in. square, and that was often 
rolled down to a rail 150 ft. long. That entailed enormous horse- “power, 
reaching, during part of the work in some mills, 18,000 n.e. The varying 
of the horse-power required was always a matter of difficulty and a 

subject of loss of power. The controlling of the rolls had always been 
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а difficulty in the way of using electricity as the driving power. One 
of the difficulties that had to be overcome in the use of electricity was 
that а direct current took on the work and went on with it во long as 
there was any work to do. It was necessary to have an engine capable 
of taking the maximum load and yet to allow the full power to operate 
on the rollers at certain periods would produce a jar that would most 
probably break the roll—a very serious thing. With a reversible roll- 
ing mill it had always been im possible to have even a flywheel connected 
with the steam ет пише owing to the necessity for frequently and steadily 
stopping or diminishing the power. ‘That was not so with a mill with 
three rollers where the ingot was merely sent backwards and forwards, 
but the invention in question related to driving electrically a reversible 
rolling mill. They never got until 1902, notwithstanding all the large 
application of electricity, an clectrically-driven rolling mill. Inventors 
never applied themselves to such а problem as an clectrically-driven 
rolling mill. One of the problems that had to be solved was how the 
motor could be successfully slowed without generating so much heat as 
would destroy the armature. The current passing into a motor when 
working cre ated another current, à returning current which was known 
as а back E.M. F., but if the current was allowed to act on the motor 
when stationary the electricity would go on pouring into it until it burnt 
it up. Why it did not do so in the motor was because of this back 
Е.М. К. — that was to say the motor itself created so much back E.M.F. 
that it prevented the current from coming in. One of the difficulties 
of electric motors was to go slow. It was easy enough to go fast, but 
it was a very difficult thing with a big power to go slow. One of the 
problems that had to bede alt with was the rush of current into the motor 
when it was going slow, and when it was going slow to bring it up gradu- 
ally to its full speed. That had been. accomplished by Introducing 
resistances, but there was a considerable waste of current. That did not 
matter so much in small motors, but when it came to а question of 
economy, when they were dealing with currents of an enormous power 
it was a very different matter. Most of those rolling mills had a power 
of something like 15,000 n.r., and the very smallest made, he understood, 
had а 5,000 H.P. resistance. Bv that svstem they could nct regulate 
the speed with any degree of nicety. — Besides, with that system 
for such work as driving rolling mills there would be enormous waste. 
Supposing that 100 represented the total number of amperes that were 
required at а particular time, and only 5 per cent. was passing into the 
motor, they had a waste of 95 per cent. with the rheostatic system, 
There was another way of doing it which was associated with а gentle- 
man named Ward Leonard. What that gentleman did was to regulate 
by altering the strength of his dynamo field. He so arranged the wind- 
ing on his magnet that he produced resistances and so altered the con- 
ditions of the field, and by so doing he could alter the pressure from the 
same machine which was delivering. the electricity. It was not. however, 
until plaintiffs’ invention that electricity could be applied to reversible 
rolling mills commercially. In order to solve the problem that had 
hitherto baffled electricians the patentee commenced by differing in toto 
from the Ward Leonard system in not having a constant speed motor 
for his primary motor. What he did was to have а primary motor 
whose speed would fall off as the load increased, а working motor that 
would drive the rolling mill and take up the maximum load and con- 
nected with them upon the same shaft а heavy flywheel. That, counsel 
contended, was both novel and useful, and it was significant that not а 
single instance of the thing having been done could be produced prior 
to 1902, the date of the plaintiffs’ patent. The novelty was combining 
an electric generator with a flvwheel worked Бу Ward Leonard control, 
which had never been done before. It was a combination which was 
done for the first time, and the learned judge so found. The Court must 
take into consideration the economy effected Бу the invention. 

Lord Justice Мосттох said that the Ward Leonard control was known 
to electricians, 

Mr. WALTER agreed. Mr. Swinburne had said in the clearest way 
that he thought that that was an invention, and a great invention. 
Even after it was done it looked а great invention, which was a thing 
inventions very infrequently did. 

Мг. J. C. Grey having also addressed the Court on behalf of appellants, 
their lordships, without. calling upon Counsel for respondents, dismissed 
the appeal with costs, upon the ground that there was no subject matter 
for letters patent. 


Settle v. Sheerness & District Electric Power & Traction Co. 
and Others. 


On Wednesday Mr. Justice Channel. without a jury. heard this action 
which raised the question as to liability for the death of a man through 
coming in contact with a live clectrie wire. 

Mr. Н. F. Dickens. K.C., and Mr. Abingcr appealed for plaintiff; and 
Mr. J. В. Atkin, K.C., with Mr. Eustace Hills were for defendants. 

Mr. Dickens stated that defendants claimed an indemnity agairst 
the Sheerness & District Co., and the Queenborough Wharf Co., in regard 
to compensation awarded by the County Court Judge to the widow of a 
man in Settles’ employ, who was killed by coming in contact with an 
exposed wire passing over a building on the Wharf Co.'s property, which 
was used Бу plaintiff in the cours? of his business as со | merchant and 
washer, Part of the arrangement between pliintiff and the Wharf Co. 
was that the latter should build for him a weighbridge house and that 
power to work the cranes should be supplied by the Electric Со. In 
order to supply that power poles were erected and over the wires the 
powee was sent at 6,500 volts. The wire, which was uninsulated, passed 
over the roof of the weighbridge house at a height of only about 5 ft., and 
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the roof could easily be reached by апуопе standing оп а truck. The 
deceased man Rothwell, who ocenpied the position of deputy manager to 
plainutf, went on to the roof in Oct., 1908, to see if it was watertight, and 
th^ question was Whe was resp msible for the accident. Counsel sub- 
mitted that the Electric Со. Вай been guilty (f negligence, first cf all in 
placing the wire in the position over the place where they knew a house 
was going to be built. Even if they did not know at the time, allowing 
the wire to remain in position after they did know was negligence. 
Having been guilty of a statutory breach they would be liable to Roth. 
wells widow, Rothwell having been killed in consequence of the breach. 

Evidence having been given, 

Mr. М.Ј. Commins, cf the Board of Trade, was called to prove the rules 
of the Board governing the supply of electrical energy. Before the date 
ef the accident the Board had not given their consent to the company to 
use high. voltage current being. transmitted. by overhead wires. А 
prosecution was directed by the Board of Trade against the Electrical Co., 
and they pleading guilty were fined by the magistrate at Queenborough. 

Mr. W. Essin said that in his judgment the erection of а wire within 
5ft. of a flat house having an elevation of only 10 ft. would be dangerous. 
There should have been a cradle underneath the wire to prevent any one 
tou hing it, and to prevent the wire from falling should it break. 6,2500 
yolt transmission was very common. 

At this stage the parties consulted, and Mr. Dickens announced that 
the case had been settled upon terms. 


Electricity Supply Charges. 


At Kingston (Surrey) County Court on Friday Judge Harington heard 
an action by Callender's Cable & Construction Со. against Mr. С. А. Paine 
for recovery of £16. 16.8 5d. for electric current supplied and rent of meter. 

Mr. Рактох. for pliintiffs, said defendant was supplied with electric 
current from Sept., 1009, till 1910, when зору was cut off... Defendant 
objected to the meter as Inaccurate, and the company having found by a 
rough test that there was inaccuracy to the extent of 8 por cent. deducted 
the proportionate amount from the account. They then offered to send 
the meter to Faraday House to test. and also to send it to the Board «f 
Trade. but the offers were refused. Subsequently. an offer was made to 
supply anew meter duly passed by th: Board, but that was also declined. 
The company now claimed £16. 165. 5d., the amount of account, less 8 per 
cent. Tt was admitted that the meter was not certified as correct, but 
defendant had the power of getting a test himself. The Board of Trade 
had now appointed an electrical inspector. Defendant still held. the 
meter and would not allow the company to take it. A cheque for £10 was 
offered by defendant as a guarantee of good faith, but plaintitfs were 
unabl * to accept it, and defendant was advised that the supply would be 
discontinued and steps taken for the recovery cf the debt. They were 
unable to get into the house to substitute a meter m proper order. 

His Нохоск said the сотр ту could have procesded tot determine the 
differences, АШ that was necessary was to tro to the Board (f Trade. 

Mr. PARTON said that would have involved much expense, and the 
compiny hid had no case of the kind before, 

Mr. T. M. Corsos, enginecr in charge of the Surbiton Elcetricity works, 
stated that current was cut off from tho street, as defendant's servant 
refused to ndmit his man into the house, The testing at Faraday House 
had th» repatation of being absolutely independent. His experience of 
meters in general was that if at all inaccurate they were slow rather than 
fast. Defendants name app'ared on the. rate-book as owner and 
occuper, 

Мг. Мебиалувах (for defence) said the agreement for supply of 
current was signed * E. W. Paine," and not by defendant. The name 
AWS probably that of Mrs. Paine. 

His Honour: Do you say Mes. Paine should be sued 7 We say that 
defendant is not liable. 

Мг. Corso did not admit that the meter was Inaccurate. On a rough 
test it was found to be S por cent. against the consumer. He thought it 
was fair thet defendant should pay the cost of the proposed test if the 
meter was not found inaccurate to the extent of НИ per cent. They 
offered him the same testing authority that the Board of Trade now used. 
He thought the meter left the works correct: He understood that the 
application for à Board of Tride inspector had been made by Мг. Paine. 
In 27 meters Just tested by the New York inspectors 26 bad been found 
*Jow. and he considered that as a rule there was far greater risk of under- 
charging thin of overcharging. 

Mr. Mc Git tavRaY said the contract for the supply had been made with 
sameone other than defendant, ard on that ground the case must fail. 
Letters, however, showed that there was some agrecment, ard that 
defendant was writing on behalf cf that person. The agreement between 
the compiny and Surbiton Council provided that “ап appropriate meter, 
duly certitied," should be used, and that it was upon that that the con- 
sumer was to pay for the current. 

His HoNocg : ‘Phen you suggest that anyone who has not the * appro- 
priate meter 7 should have his electric light free Y—If he insists on being 
supplied with a certified meter he is entitled to have that meter. 

Ultimately judgment was entered for plaintiffs, 


Electricity Supply Accounts. 


At the Newport (L.W.) Petty Sessions last week 
Yarmouth, was summoned for non-pav ment of £4. 
supplied by the local electric карру company. 
Mr. Н. G. Тномзох, secretary of the company, said that the demand 
Was made for payment in July, 1909. | 
Mr. Hiscock, for defendant, said that was fatal, аз by the Electric 


Mr. John Cain, of 
17s. for electricity 


Lighting Acts, the proceedings should have been taken within six 
months from the making of the demand. 

The Bench upheld the objection and dismissed the case with costs 
(agreed at £1. 115.) against the company. 


— 


Overhead Telephone Wires. 


At Barnet (Herts) County Court on Tuesday, Judge Howland Roberta 
sat to determine a difference between. the Postmaster-General and 
Finchley Urban Council as to the erection of overhead telephone wires. 

Мг. Macintyre, for the Postmaster-General, said they could not have 
a cheap and efficient telephone service if all wires must be placed under- 
ground. The cost of overhead wires in the roads in question would be 
£53, but if placed underground the cost would be £335. Finchley had 
been well served by the authorities, for there were 42 miles of under- 
ground piping and only six miles of pole line. The usual amount. of 
underground work in a district was 70 per cent. of the total, but in 
Finchley there was 77! per cent. 

Mr. CourTHOPE Мехво, for the Council, said. the district. was а 
residential one and the question to decide was whether the features of 
the place would be seriously affected by the overhead lines, 

Evidence was given that the district would be detrimentally affected, 
and the judge intimated his intention of visiting the place before giving 
his decision. 


Telephone Subscriptions. 


In the City of London Court on. Friday, the Postmaster-General sued 
the Metropolitan Building Construction Co. (Ltd.) to recover £4. 2s. 3d.. 
proportion of subscription due for useof telephone. Defendants renewal 
subscription was due in advance on June 19, but as it was not paid the 
telephone was diseonnected on June 30. 

Mr. MCINTYRE (for Sir Robert Hunter, solicitor to the Post Office) said 
the Postmaster-General had accepted defendants! notice, since given, as 
an intimation of their intention to give up the telephone, although more 
could have been claimed. 

Мг. матн, defendants’ managing dircetor, said he was in Wales in 
June, when the renewal subscription became due, and the company asked 
the Postmaster-General to let the matter stand over until July 2. But 
he cut off the telephone. 1t was perfectly monstrous that that should be 
done. И was nothing but ruin to many business men and companies to 
have to do without their telephones. 

Judge LUMLEY SMITH said he must find for plaintiff, with costs. 
Jaw was against defendants. Mr. Smith vowed he would never pay ! 


The 


National Telephone Co. v. McNamara. 


In Liverpool County Court on Monday, plaintiffs sued defendant 
(metal dealer and occupier of a lock-up shop) for £2. 3s. 6d., cost of 
repairing à damaged telephone and box. 

Plaintiff company sued оп an agreement by which defendant made 
himself responsible, 1t appeared that on April 7 last the place waa 
broken into by burglars, who damaged the instrument and extracted 
Is. Sd., which was included in the amount claimed 

DEFENDANT: | don't dispute the damage, but [| don't owe the money. 
The agreement is a subscriber’s agreement, and Гат not a subscriber. 

His HoNovg (Judge Thomas): You get a commission on whatever is 
(акеп. You signed the agreement, making yourself responsible for any 
damage to the apparatus while on your premises. It is very hard lines 
that you should be responsible, but [ cannot help that. 

DEFENDANT: Mine is a lock-up shop and E cannot be responsible 
after business hours. 

His Honovr: Т do not think that vou can be made liable for some 
administration charges and Р.О. charges included in the claim; and 1 
give judgment for plaintiffs for £1. 123. 5d. 

Defendant offered to pay at 2s. а month, and an order to this effect waa 
made, 
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Municipal Wiring.— Ealing Corporation have signified their 
intention of giving financial support to the bill promoted by the 
Municipal Electrieal Association for giving additional powers to 
electricity supply undertakers, including the right to wire con- 
sumers' premises, let motors on hire, &c. ; and Dundee Corporation 
will support the bill with the exception of the wiring clause. 

At the meeting of Dundee Council the Electricity committee recom- 
mended that the bill be supported and the convener (Mr. W. Dow), in 
moving the adoption of the report, said that practically every town of 
any importance in the United Kingdom had decided so support the 
association. The local electrical engineers objected to the wiring clause, 
but even although they had the power it was not the intention of the 
electricity department to go in for wiring. 

Мг. А. К. MECHAN, who moved the disapproval of the wiring clause 
and the approval of the others, said it was not such a simple matter 
as it looked. Why go to all that trouble to get powers if they did not 
intend to use them. 

The city electrical engineer (Mr. Н. В енлкозох) said he was quite 
indifferent about the wiring clause, as it would not benefit the output. 

The Electrical Contractors’ Association informs us that Glasgow Cor- 
poration and Barnes Council, whore Electricity committees recom. 
mended that moral and financial support should be given, have not 
adopted the recommendations. 

The Executive Conneil of the National Chamber of Trade have 
decided to oppose the proposed bill of the Municipal Elecerical Association 
for power3 to enable local authorities to undertake wiring work, &c. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 

Aeronautical Society of Great Britain.— An educational course of 
six technical lectures on *'* The Theory, Construction and Design of 
Aeroplanes ” will be delivered at the Northampton Polytechnic 
Institute, St. John-street, Clerkenwell. E.C.. during November. 
1910, and January, 1911. Applications for tickets to the Secretary 
of the Aeronautical Society, 53, Victoria-street, N.W. 


Apprenticeship.— A meeting of representatives of the Corporation 
and the London City Guilds was held at the Mansion House on Fri- 
day to consider the subject. of apprenticeship and the training of the 
young artisan, the Lord Mayor presiding. 

The Court of Common Council appointed six members to the com- 
mittee appointed to discuss this question, including the Lord Мауог- Elect, 
and the Guilds had already nominated 36 members. Ht was reported that 
the National [Industrial Education League, which was advocating the 
necessity of making elementary education go hand in hand with industrial 
training in order to prevent children drifting into the ranks of the unem- 
ploved and unemplovable, was meeting with general approval, including 
13 Chambers of Commerce, 78 members of Parliament, 129 members of 
London County Council, 109 tades and labour councils (comprising 361 
trades in 414 cities and towns), the secretary and every member of the 
Trade Union Congress committee, and others, representing tegether over 
2,900 organised bodies of workpeople and over 3,000,000 workers. 


Barnes.— The following келе of discounts on power charges has 
heen approved :— 

On a consumption of МЮ units per month. IO per cent. ; 750 
units per month, 20 per cent. ; 1.000 units per month, 33! per cent. 

Mains are to be extended at an estimated cost of £416. 


Bath.—The Street Lighting committee recommend that the 
29 are lamps in London-roed, and also 45 gas lamps in adjoining 
thoroughfares, be displaced by 123 100 c.p. metal filament lam ps, 
The cost of the change is about £180 for coronas and columns, but 
a great improvement in the lighting as well as a saving in annual 
maintenance charges will be effected. 


Bermondsey (London).— At a special meeting of the Council on 
Tuesday it was decided by 28 votes to 23 to apply for a provisional 
electric lighting order for the old parishes of St. Olave апа Nt. 
Thomas and St. John, Horsleydown. distriets where energy is now 
supplied by the County of London Electric Supply Co. апа the 
London Electric Supply Согра. 

The chairman of the Electricity and Street. Lighting committee (Mr. 
J. W. OAKE), in proposing that the Council sanction the application, said 
the parishes in question were anxious to enjoy the same advantages as 
other parts of the borough. At present the tradesmen laboured under 
great inconveniences. He did not know whether it was а wise policy to 
make known all the reasons why they should agree to the application, 
because it might be said he would be giving the Council's ease away. The 
committee agreed to the proposal by a large majority. 

Mr. Е. STICKLAND, т opposing the application, said they were led to 
believe that the three parishes were very badly served by the companies 
and wanted to be served by the Council : but that was incorrect. That 
was the richest part of the borough, and it did not desire to be served by 
an undertaking which had been a charge on the rates. They had had a 
good deal of experience in supplying three-fifths of Bermondsey, and did 
not desire to add to their burdens. The undertaking, as revealed by the 
accounts, was in anything but a flourishing condition. There was a 
heavy capital debt, and they had no reserve fund. The net profit last 
vear was only £43, and the extension of the area of supply would only 
mean loss to the ratepayers. 

The recommendation was, however, carried. 

Bingley (Yorks.).—The Council, who are considering the question 
of electricity supply in the district, have applied to the Board of 
Trade, under sec. 73 of the Yorkshire Electrie Power Co.'s Act, for 
the cesser of the powers of the company so far as they relate to 
Bingley. 

Birmingham.— An inquiry was held on Tuesday into the application 
of the Council for sanction to borrow £143,250 for extensions of the 


electricity undertaking. 

The town clerk (Mr. E. V. Hiley) said that the application might be 
divided into two parts, viz., work at Summer-lane station £129,450, and 
at the sub-stations £13,800. In 1906 the Corporation opened the Summer- 
lane power station, and in 1908 the original station in Dale End was con- 
verted into a sub-station, and it was now proposed to have a further sub- 
station at Harborne. ‘The progress of the undertaking was continuous. 
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The capacity of the station was 20,540 kw., and as it was necessary to 
have a 20 per cent. margin it was evident that, as the demand was 
15,200 kw., they had пе: arly reached the capacity of the existing station. 
It was estimated that in 1914 the demand would be for 27,000 kw., which 
Was obviously in excess of what they had at present. in June. 1911, the 
leases of the Hockle у and Bournbrook tramway routes would fall in, and 
the Corporation would take over their working. The energy for the 
tramways was supplied from the Summer-lune station, and it was esti- 
mated there would be a demand for about 400 kw. for those two lines. 
The proposed extensions would bring the capacity of Summer-lane 
station. to 31,500 Ку. The capacity at Water-street was 2,000 kw.. 
Which brought the estimated maximum capacity of the undertaking to 
33.000 kw. The plant proposed to be installed at Summer-lane was per- 
fectly new, and estimated to cost £129,450. The remainder of the appli- 
cation was in respect of the sub-stations. At the time the sanction of the 
Council was obtained to make that application the Electric Supply co- 
mittee had not acquired a site, and they were still in that position. That 
rendered it difficult to pursue that part of the application. И was agreed 
therefore to deduct the £4,600 from the amount asked for in regard to 
sub-stations, — И was estimated those extensions would suftice for three 
or four vears, The work would not be undertaken, or the money ex- 
pended, if the growth of the undertaking did not warrant it. The whole 
unde taking might develop very considerably during the next few vears, 
if the extension scheme now before Parliament received sanction. 

At the Inspector's suggestion, it was agree] to divide the total of the 
electric supply Joan into two, the one part being for requirements in the 
next two vears, and the other an estimate of requirements for the two suc- 
ceeding vears, 


Bovey Tracey (Devon).-— The Dartmouth Elcetrie Supply Co. is to 
supply electricity in this district by means of overhead cables. 


Burnley.- - The Corporation have applied to the Board of Trade for 
sanction to inerease the speed of tramesrs from 12 to 16 mile: à hour. 


Carlisle. —'l'he Council have made an agreement with Cowans, 
Sheldon & Co. for the supply of electrical energy for power and 
lighting at their works, 


Cirencester.—The Streets committee have been instructed to 
report upon а proposed application for а provisional electric lighting 
order. 


Clement-Bayard Dirigible.—W'e are informed that the “ Leitner” 
system of automatic electric lighting is installed oa the Clément- 
Bayard Dirigible, which so successfully performed the journey from 
Paris to London on Sunday. 

The dirigible '* America.” in which Mr. Wellman made such à 
plucky attempt to cross the Atlantic, was equipped throughout with 
helophane steel reflectors, 


Colwyn Bay.—In reference to the recent enquiry into the Council's 
application for sanction to borrow £2.500 for extensions of the elec- 
tricity works, &c.. the L.G. Board have asked for further information. 

The Board require a statement showing the position of the loan of 
£1.564, plus £120 subsequently raised, the outstanding debt, especially 
as regards the sum providing for dynamo and gas engine laid down in 
1898 and now discarded, and the amount realised by the sale of plant ; 
the net cost of the additional switch panel, &c., required under the present 
application to be ascertained Бу provisional acceptance of quotation 
received from contractors; and a statement of expenditure out of the loan 
of £2,500 for mains. 

The Clerk has been instructed to furnish me particulars required by 
the Board, and the electrical engineer (Мг. А. В. Tudman) has been 
directed to prepare specifications for supply and erection of switehboard, 
&c., and for inviting tenders. 


Constantine Gold Medal.--Mr. J. N. Bailev. of the British West- 
inghouse Electric & Mfg. Co., has been awarded by the Manchester 
Association of Engineers the Constantine gold medal for the best 
Paper read during the year. Mr. Baileys Paper, which was read 
during the 1909-10. session, was entitled " The Exhaust. Steam 
Turbine." 


Croydon.—4A length of double-track tramway is to be constructed 
near Hast C rovdon Station ёза cost of £350. 


Defrauding Tramway companies —At the Hamilton (N.B.) Sherif 
Court on Tuesday Henry Rooney. a miner, was sentenced to a month's 
imprisonment w ith hard labour for fraudulently attempting to obtain 
compensation to the extent of £12 from the Lanarkshire Tramways 
Co. in respect of alleged injuries. He had pretended that he had on 
Sept. 24, while travelling in one of the company’s cars in Bothwell, 
the fingers of his right hand trapped by the conductor between the 
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reir doors of the car. [t turned out that accased had not travelled 
by the cir in question, and had not sustained the alleged injuries. 

Donaghadee (Ireland). -The Council have decided to apply for a 
provisional electric lighting order, and a special meeting will be held 
on the [5th prox. to formally authorise application being made. 

Dunfermline. — The Gas committee are considering an offer of the 
Fife Electric Power Со, to supply electric current for public lighting 
ut Kingseat. 

Cundalk.- The Council are inviting tenders for a loan of £20,000 
(repayable in 25 years) for electricity works, 

Dundee. — Мех гн. Joseph Allan & Sons, coal merchants, &c., have 
adopted electric power in place of steam. 

700 electrie lights are being installed on common stairs throughout the 
сиу. Lochee United Free Church was lighted by electricity last week. 

Edinburgh.— As the Electric Lighting committee have not power 
1» extend their mains to Barnton. the scheme for giving a supply of 
current in the district Ваз been delayed. 


Electrical Contractors’ Association.—.A meeting of the members 
of the London section will be held at Frascati's Restaurant, Oxford- 
Street. W.. оп Nov. ]. at З p.m. Discussion will follow on Mr. 
Кас!» Paper on ‘ Means to be taken to Increase the Status and 
Ethciency of our Association." 


Electrical Exhibition at Olympia.—-Particulars are about to be 
issued relating to the electrical exhibition which is to be held at 
Olympir from Sept. 23 to Oct. 21. 1911. The organisation and 
management of this, the third electrical exhibition, will again be in the 
hands of the International Trades’ Exhibitions (Ltd. ). 


Enniskillen.— Messrs. Wilkin & Burden are in negotiation with the 
Council in regard to the formation of a local company for the erection 
of electricity supply works. 

Exhibition.— Winnipeg citizens have sub-cribed £500,000 towards 
a World's Exhibition in that city in 1914 and the Dominion Govern- 
meat ii to be asked to contribute a similar amount. 

Fa'ality.--An cedent, rci ulting in the dezth of a ^ jigger " named 
Thos, Porter, cocuned zt the Bradford Colliery, Manchester. on 
Wednesday morning. | 

It app ата that one cf the tubs ran off the rails and cut an clectrie cal le 
supplying current to an cleetrie coal cutter. The tub and rails became 
“olives” and Porter reecived a fatal shock. 

Fulham (London).-—The Electricity Supply committee have de- 
cided to open central offices and showrooms at 603, Pulham-road, S.W. 


Gravesend.— It was reported to the Council last week that on the 
past vears working of the electricity undertaking there was a profit 
of EHA. £642 has been applied to meet certain eapital charges, 
263 has been employed to meet deficiency on the Northtleet under- 
taking, and £39 is carried forward. 


Holborn (London).—At the last meeting of the Borough Couneil a 
deputation submitted a petition (signed by 2.671 ratepayers) pro- 
testing against the contract for the street lighting of the borough 
being given to the Gas Light & Coke. Co. for 10 years without com- 
petition, 

Мг. А. W. Gamage, spokesman of the deputation, said he had по in- 
terest in any electric light or gas company, and was only there as а large 
ratepayer interested in. the lighting question. His company spent 
£3.00) а vear on electric light, and it was most desirable, in. his opinion, 
from the trader's point of view, that the streets should be well lighted, 
ач where they had light they were sure to attract the public. The Borough 
had four clectrie supply companies within its area, and as a business рго- 
position he submitted that it was not wise to give a large contract to the 
Kas company without getting schemes and prices from the electricity 
people. He had visited the principal commercial cities of the world, and in 
his opinion Holborn was far behind even the smallest of them as regards 
the lighting of the streets. They had only to contrast their borough 
with Oxford-street—it was like stepping from darkness into sunshine. 
The Council were in a very. advantageous pesition, and he believed 
Holborn could be made the best lighted of the metropolitan boroughs at 
the smallest cost, i | 

The Mayor (Mr. M. Clark) said they had not given the contract to the 
gas Company for any number of vears. 


l'he matter was referred to the Works committee for consideration and 
rep rt. 


Hospital Lighting. —Whitehaven Borough hospital is to be wired, 


Inquest.—In the Hamilton Sheriff Court оп Friday last, Sheriff 
Thomson and a jury inquired into the circumstances attending the 
death of Thomas Aitken, a machineman ia charge of en electric 
coi-cutter at the Home Farm Colliery, Ferniegair. 

Mr. Robert М`Рнли.. electrical engineer, said he made а minute 
tamination of the coal-cutting machine on the morning following the 
accident, and found nothing w rong with the machine. There were no 
cakares in the mechanism or in the cables. 'Two days following the 
fatality they experienced a breakdown with the machine, but it was not 
an electrical breakdown. There was absolutely no evidence to lead him 
to believe that electricity was the cause of the accident. 


In reply to Мг. В. M'Laren, H.M. Inspector of Mines, witness said 
thev had such а complete svstem of earthing at the colliery that if there 
had been anv leakage at all in the machine they. would have detected it. 
It was his opinion that the accident was not caused by electric shoek but 
that it was due to Aitken being crushed by the haulage rope. 

The Suert, at the close of the inquiry, was directing the jury to 
return a verdict that Aitken died from clectrie shock, when Mr. M Lares 
objected on the ground that such a verdict would not be in accordance 
with the evidence, He thought the bulk of the proof had been most 
clear and explicit that Aitken was killed through being drawn in between 
the skid and the haulage rope, and that the latter s» jammed him that 
his neck was broken. Ft was elear that the nian was crushed. Imme- 
diately after the accident the doctor certified that Attken’s neck was 
broken, but later on he suggested something about electric shock. On 
hearing that there was such a suggestion he (Mr. MeLaren), as Mines Inspec- 
tor, had waited for three hours in the pit in order to have the Diamond 
coal-eutter thoroughly tested. A very minute and зе менше examination 
disclosed nothing wrong with the coal-cutter. 

The SHERIFF instructed the jury to return a verdict to the effect that 
Aitken was killed while guiding an electric coal-cutting machine along 
the face. ‘The inquiry had been unsatisfactory ах there had been no 
medical evidenee in relation to the actual cause of death. 


Islington (London).— The Lighting committee report having had 
before them a letter from London County Council stating they have 
under consideration the question of taking proceedings to enforee 
compliance with the notice served upon the Council in July, 1907, 
requiring the establishment of tive electricity testing stations within 
the Council's area of supply. and enquiring whether the Council 
disputed the reasonableness of the requirements or wished to raise 
any question which, under the Council's electric lighti ig orders, 
would require to he settled by erbitration, 

The committee think the matter of some importance, sceing that to 
give effect to the requirements of the County Council would necessitate 
considerable capital expenditure, and the committee have, therefore, 
decided (subject to the usual sanction) to call a conference of represen- 
tatives of other metropolitan councils, with a view to uniform action. 

The committee also report that, pending the receipt of the sanction of 
L.C... to the borrowing of £16,084. for increasing the capacity of the 
mains, а portion of the required material to the value of £1,000 is to be 
ordered at once on account of urgency. 

16 Нате are lamps are to be installed at a cost of £660. 40 gas lamps 
will be displaced, which, at a cost of £3. Os. Pld. per lamp pez annum, 
represented an annual expenditure of £121. 16s. 81. The cost of the 
maintenance of the arc lamps will be €60 per annum. 


Kinross.—The Council are negotiating for the рагеназе of e site 
for the erection of electricity supply works, 


London County Council.—On Tue:day loza8 of £7,004 to Battersea 
and of £7,150 to Stepney were sanctioned. 

Loans for Machinery.—Vhe Finance committee submitt а report 
on the question of the periods of repayment (25 and 20 vears) allowed 
in respect of expenditure upon plant and machinery for the Council and 
the metropolitan borough councils respectively. The conclusion arrived 
at by the committee was that the borough councils were not harshly 
treated as compared with the Council's own position in regard to loans 
of this kind, but that, taking all things имо consideration, the Council 
apphed to its own undertaking a stricter rule than it was able to apply 
to the local undertakings, ‘They were not prepared to recommend апу 
modification of the present practice. | 

Special Cars,— Ut was agreed to make application to Parliament for 
powers to run special cars for special purposes (including special cars 
for women workers) in connection with the working of the {гаты алх. 

New Тгапогауя.- А report was presented by the Highways committee, 
recommending that application be made to Parliament for additional 
tramways. The lines proposed аге from Essex-road to Kingsland-road, 
Mare-street to. Laureston-road, Forest Hill to Rushey Green, and con- 
necting lines at Lewisham and Finsbury Park. The total length pro- 
posed is 7 miles odd and the estimated cost 163.290, Postponed. 

Trams over the New Bridge. Arising out of a motion by Mr. Gilbert 
to adjourn the Council as a protest against no information being forth- 
coming as to the negotiations between the Council and the City Cor- 
poration with respect to the new St. Pauls Bridge, Lord ALEX. Tuy NNE. 
Chairman of the Improvements committee, said he was very anxious to 
see trams running across the new bridge. The Corporation had sug- 
gested that a tunnel should be constructed under the proposed bridge, 
and that trams should run through it, and come out at the approaches 
to the bridge. The question of trams really did not come under the 
purview of the Improvements committee. They had, however, diss 
cussed the suggestion of the tunnel, and they considered that to con- 
struct such a tunnel purely for tramway purposes would entail so great 
an expenditure that it would not be justified. ‘That was the reason why 
they had put at the end of the letter to the City Corporation that the 
mode of constructing the trams should be at the diseretion of the Council, 
They had received no reply from the City vet. 

Mr. Gilbert withdrew the motion for adjournment. 

Marylebone (London).— The Electric Supply committee have pro- 
visionally fixed the following prices for current to be uscd for elec- 
trical vehicles :— 

А minimum consumption of 100,000 units por annum, to be taken at 
Avbrook-street. or the generating station, dd. por unit between И purs 
and 6 a.m., and for Saturday afternoons, Sundays and, holidays, but no 
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supply to be taken during the evening lighting peak; on other days 
between балп. ard 1l p.m., 14. per unit, provided no supply taken 
during peak hours. For less than 100,000. units, per annum, or for the 
delivery of current in any other part of the borough than the stations 
named, a higher price to be charged. 

The following rates have been arranged for the model dwellings : 7d. 
por week por lamp for sitting room, Jd. for bedroom with metal filament 
lamp, and 3d. for carbon hamp, This price is inclusive of maintenance 
and installation cost, and in no case is thcre more than one lamp in the 
room. "Ihe committee report that the situation has been a little eom li- 
cated by the action of the Gas Light & Coke Co. in removing their meters 
and heating apparatus. In case this were done, th y had already agreed 
upon a course of action with the Improvements and Housing commitiee, 
which would immediately put the tenants in a position in no way inferior 
to that occupied in relation to the Gas Company. Vhey give them the 
choice of retaining their gas cooking apparatus on the same terms, or of 
having an electric heating plate to answer the same purpose. The gas 
company are, of course, bound to supply gas to the dwellings, and those 
tenants who do not prefer electricity for cooking will be supplied with gas 
and apparatus on hire as before, only by the Council. This unlimiced 
service system тау be made applicable to other similir premises in the 
Borougn. 


Mining Accidents.—A Departmental Committee has been appointed 
by the Ноте ‘Secretary (the Right Hon. Winston Churchill. M.P.) 
to consider and report as to the organisation for rescue and aid in the 
case of accidents in mines 

The chairman of the Committee is Mr. С. Е. G. Masterman, M.P., and 
the otherumembers are Messrs. В. А. S. Redmayne, W. N. Atkinson. E. M. 
Hann, №. C. Blackett. John Wilson, M.P.. and J. Wadsworth. M.P., with 
Мг. A. Maxwell (of the Home Office) as secretar ,. | 


National Electrical Manufacturers’ Association, —Some time ago 
the committee of this association decided to hold. in addition to the 
ordinary annual general meeting. half-yearly meetings, preferably in 
towns other than London, where the annual meeting has to be held. 
The first half-yearly general meeting wes held on llth inst. at the 
Midland Hotel, Manchester. 

The first matter taken was the amended articles of association. № 
has been felt for some time that the old articles of association did not 
confine the management of the association sufficiently to British manu- 
facturers, and Mr. Butler, of the Electrical Power Storage Co., who was 
elected to take the chair, pointed out to the meeting the somewhat 
drastic alterations which had been made in the new articles of associa- 
tion, and proposed a resolution in favour of their being passed, which 
was carried, as was a further resolution (put by the chairman) empower- 
ing the committee to re-classify the existing members аз soon as the 
new articles come into force. | 

Manufacturing sections, consisting of members of the association who 
manufacture similar goods, have recently been formed, and many pointa 
were decided upon as to the constitution and management of such 
sections, the main object being the bringing together of competing 
manufacturers for the purpose of getting matters of common interest 
settled, and № was generally anticipated that much good work will be 
done by these sections. 

A resoultion was passed regarding the desirability of joint action in 
view of the great increase in the number of exhibitions, which are now 
being promoted, and this resolution, together with one relating to the 
formation of a co-operative exhibit by members of the association at 
the Turin Exhibition, was agreed to. 

The last item on the agenda related to the action of certain munici- 
palities who are alleged to be out-stepping the bounds of merely using 
their shops as repairing shops and are doing а certain amount of manu- 
facturing. A resolution was passed to the effect that extended powers 
for manufacturing and trading purposes should not be granted to local 
authorities. 

We are informed that the meeting proved a great success and. the 
experiment of the committee will be repeated in the future. The result 
of the recent active work of the association is a great increase in strength. 
Not only has the membership nearly doubled in the last 12 months, 
but most of the new members being large firms, the capital represented 
by the members is now three or four times what it was. 

Municipal Telephony.—At the recent meeting of the Executive 
Council of the National Chamber of Trade a resolution was adopted 
urging the Governemnt. after the purchase of the National Telephone 
Co.'s undertaking. to give facilities to those municipalities desirous 
of controlling the telephones in their own areas, or, failing the grant 
of such facilities, to at once appoint a Select committee to inquire 
fully into and report аз to the futureadministration of the telephone 
system. 

At the meeting of the Hull Corporation Telephone committee on 
Tuesday lasta vote of thanks was passed to the chairman (Ald. Brown) 
for his services during the year, and in thanking them for the 
vote the chairman said he should like to acknowledge the assistance 
of their staff. The manager (Мг. Т. Holme) had been most attentive. 
and they now had 3,000 instruments at work every day. They were 
entitled to call that a triumph, especially when they remembered 


that it was said they could not establish a telephone system, and 
that if they could it would not pay. 


е. ____ ————— 


Neweastle-on-Tyne.— The Lighting committee have adopted a 
recommendation of the lamp inspector (Mr. G. Lamb) to improve the 
lighting of Walker. by substituting metal for carbon filament lamps, 
thus increasing the candle-power of the lamps from 7.430 to 28.130. 
At Quayside the suggestions of the Trade and Commerce committee 
to substitute Нате arc lamps for gas lighting. have also been adopted. 


Patent Amendment.—Mr. А. M. Taylor is seeking leave to amend 
the specification of letters patent No. 24.643 of 1908, granted to him 
for '* Improvements in arrangements for chargiag and discharging 
electric accumulators.” Particulars of the proposed amendment are 
given in the '* Illustrated Officia! Journal" (Patents). of the 12th inst. 
and notice of opposition to the amendment must be given within one 
month from that date. 


Presentations.— On leaving for Sydney (N.S.W.), Mr. С. Dunn has 
been presented by Burnley electricity staff with a travelling trunk 
and an umbrella. 

Stoke-on-Trent. electricity staff have presented a silver-plated 
tantalus set and a thermos flask to Mr. P. J.N. Tiddeman, engineer 
and manager, who is leaving. 

The employes of Ashton & Holt. electrical engineers, Ryde (1.W.), 
have presented a clock to Мг. Fredk. В. Holt. a member of the firm, 
on his marriage. 

Railless Trolley Traction.——At the last meeting of Bushey Urban 
Council the membe rs of the committee who (in conjunction with four 
members of Watford Council) reeeatly visited Coatinental towns in 
order to inspect system3 of railless trolley. traction. unanimously 
recommended :— | 

That Coancil to рана а resolution approving the principle c£ railless 
traction for the Bushey district, ard that, subject to certain conditions, 
the Council agree to supaort any application to Parliament which Hert- 
fordshire County Council shall make for powers to work а service of cars 
on that system in Bushey. 

The Council have. however, decided to defer aciion in the matter p nd- 
ing a conference with Hertfordshire Coanty Council. 

Rathéown (со. Сирт). Тһе Rathdown (No. 2) Rural Council 
have decided to consent to the proposed application by the Grey- 
stone Electric Light & Power Co. fora provisional order, although the 
necessary statutory notice was not given by Julv 1. 

At the Council meeting Mr. Hewson solemnly assured his hearers that. 
the provisional order would cost the company about £300, and that the 
Electrice Lighting Acts in England did not require the obtaining of pro- 
visional orders! They were only necessary in Ireland ; they could not 
light a candle in Ireland without the permission of Parliament. 

We ean assure Mr. Hewson that provisional orders are required in 
England and Scotland as well as in Ireland. and that in an English case 
similar to the Greystones application (ге, where the Council support the 
application) the cost of obtaining an order should not exceed £100 or £120 

Searborough.—A Board of Trade inquiry will be held into the pro- 
posal of the Scarborough Tramway Со. to discontinue the service 
during the winter months, 


Shoreditch (London).— Meters and indicators are to be obtained at 
a eost of £350. 


Southend-on-Sea.—The Council have decided to extend the electric 
tramway system along High-street and the new marine drive. linking 
Southehurch beach with the three railway stations, 


Stafford.—H itherto the gas and electricity departments have been 
under one manager. but advantage has been taken of the recent 
resignation of the manager (Mr. Н. Pooley) to make a change. In 
future the electrical engineer will report on all technical matters 
direct to the Gas and Electricity committee and not to the manager 
of the gas works. but the gas manager will have control of commercial 
matters. Some members advocate the complete separation of the 
two departments. 


Тгатеаг Meters. —At a meeting of Birmingham Tramways com- 
mittee on Tuesday. the chairman (Councillor Harrison Barrow) stated 
that. as a result of the adoption of meters on the tramears, there had 
been a considerable saving in power. 

He said the meters registered the amount of current used on the cars, 
and that enabled the committee to ascertain approximately how much 
eurrent was used for lighting and other purposes. Before the adoption of 
the meter svstem a good deal of current was sometimes wasted in starting 
and stopping the cars, but now the drivers were desirous of acting more 
economically. although, of course, they did not neglect the duty of keep- 
ing proper time during their journeys. The meter system would be the 
mcans of effecting а saving of about £2,000 per annum in the expenditure 
on energy. 

Tramway Assessment.—Glasgow tramways department 13 being 
assessed on the full annual value of the lines. instead of on one-fourth 
of value, in respect of assessments for police, sanitary. statute labour, 
cewage, roads and bridges. parks, registration of births, registration 
of voters, diseases of animals and lunacy. The Town Clerk has been 
instructed to appeal against these assessments. 
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Truro.— The Council have come to terms with Messrs. J. & W. 
Purves as to the conditions to be inserted in the provisional order 
to be applied for by the firm. 


Village Lighting.—Shirebrook (Notts,) Colliery Co, are to continue 
the public lighting by means of mete! tilament lamps at 5s, per lamp 


per annum, the price formerly paid for gas. 


A public meeting of the ratepayers of Dyffryn (Merionethshire) 


has been called to consider a proposal to light the village electrically, 


Wakefleld.— At the last meeting of the Council the chairman бї 
the Electric Lighting committee (Mr. Greaves) said that the elec- 
trical undertaking was not in that parlous state which might be sup- 
posed. Although there had been a loss of £800 during the past year, 
that was entirely due to the introduction of metal filament lamps. 
Ву raising the price from 44. to 44d. per unit it was believed the 
undertaking would become а Paying concern, 


Watford. — Electric current will be supplied for outside shop light. 
ing at 34d. per nnit. 


West Ham.—The architect is obtaining alternative tenders for 


wiring Salway-place Schoo! by the Stannos and Simplex systems, 


Whitehureh.—Though the Council will not apply for a provisional 
electric lighting order, they wil! favourably consider an application 
by а company. 

Wireless Telegraph Notes.—“ The talk of the town " is, of course. 
the marvellous achievements in the air of M. Clément, in journeving 
from Compeigne to London in the Clément- Bayard airship, and the 
wireless telegraph accomplishments in connection with this journey ; 
and the crowning feat of Мг, Wellman's unfortunate, but not wholly 
unstic^e isfu], journey from Atlantic City (U.8. A.) to the point where 
he was picked up by the “Trent.” This huge vessel of the Zeppelin 
class, but much smaller than the German airship, was equipped with 
а most complete wireless telegraph installation. which was the dire >t 
caus? of the whereabouts of the airship being ascertained with 
exa titude by the Royal Mail steamer, АН praire is due to the in- 
trepid operator who ventured on this tremendous experiment with- 
out the inceative which belonged t» the principal persons in the 
venture. 

Particulars of a game of chess plaved at sea by means of wireless 
communication were described in a report preseatel at the annual 
meeting of the Ealing (London) Chess Club last week, The players 
were on the “ Kaiserin Augusta " and the “ Amazon," and were 
never nearer than 250 miles and were sometimes px far as 400 miles 
apart during the progress of the game. 


Electro-Harmonic Sociely.—' The first smoking concert. of the 
Reason takes place this (Friday) evening in the King's Hall, Holborn 
Restaurant, London. at 8 o'clock. Mr. Ferranti will preside. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The Legislature of the province of Salta has granted 
à concession to Мг, Е, Barvil for constructing electric tramways in 
the city of Salta, 


Australasia.— Representatives of Prahran, Malvern, St. Kilda and 
Caulfield (Victoria) Councils have resolved that the tramway from 
St. Killa to Caulfield be constructed in accordance with the report 
of Mr. Brearley. 

However, the track will be double throughout instead of single, and the 
St. Kilda and Caultield Councils arc to be admitted as members of the Tram- 
Way Trust 12 months after the passing of the bill authorising the construc- 
tion of the line or at the time of the opening of the line if less than 12 months 
after the passing of the bill, that the four Councils proceed with all 
геачопа Не despatch to procure the Order in Council for the construction 
of the line from Dandenong-road, already provided for, and that a bill 

' promoted in the present session of Parliament for the construction 
of the Dandenony-road line. ; 

German Cable Makers' Synd.—The “ Financial Tims " states that 
this syndicate, which was dissolved їп February, 1909, owing to the 
Cutting tactics of a large new producer, has heen reformed, After 
à short and sharp war of prices, lasting for some three months, terms 
Were patched up and the association was reconstituted, but so large 
Were the sales made during that time at very low prices that even 
now the turnover in respect of the booking of new orders has not 
recovered to the normal level. 


Italy.—4 concession has been granted to the Soe. Varesina per 
Imprese Elettriche for the construction of an electric tramway from 
Varese to Bobbiate. The Public Works Department have reported 
favourably on applications for the construction and working of elec- 
trie tramways from Corsico to Abbiategrasso. and from Padua to 

hano, and also for tramways from Lusegana to Pieve di Soligo. 
Catania to Acireale, Pallanza-Fondo Toce to Ormegna via Crusinallo, 
4 section of the Brescia-Mantua-Ostiglia tramway in the neighbour- 

vod of Brescia, and various tramways in Bergamo, 


—_—_ > s— — 

Jerusalem.—1t is announced that the Municipal Council have 
invited tenders from European firms for considering the provision 
of a water supply and a modern system of drainage, as well as elec. 
tricity tpply works and tramways, These undertakings will be 
established by private enterprise, but the municipality will reserve 
to itself the right to take them over after a term of years, 


Uruguay.— The bill granting to Mr. Edwin Steer à concession for 
the construction and working of an electric railway from Montevideo 
to Colonia and for Ше establishment of hvdro-electrie, irrigation and 
water supply works has been passed by the legislature, 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 

Barrow.in-Furness.— The total income of the electricity depart. 
ment for the year ended March 31 was £14.413 and the expenses were 
£7,029, leaving a gross profit of £7.384. 

After paying loan charges and interest. (£7,134) the net profit was £249, 
The gross capital expended is £114,570, but the outstanding debt js 
only £89,539, : 

Bradford.—The annual report of the city electrical engineer (Mr. 
Т. Roles) upon the working of the electricity department was adopted 
by the Electricity committee on Tuesday, 

The report stated that the results of the policy pursued by the com- 
mittee during the past few vears were now becoming apparent in the т- 
creased. output and revenue, the decrease in working expenses per unit 
sold, and the increase in net profit, which amounted to £7,399 for the vear 
ended March 31 last, Owing to the increase in the use of metal filament 
lamps, the units supplied by the department for lighting declined each 
half- vear for the past 2} vears, and continued to decline, The committee, 
however, are of opinion that the turning point will be reached during the 
current усаг. In contrast to the livhting output, the outputs for bulk 
supply and for power and heating showed an inercase of 1,164,497 and 
498,705 units respectively. The increased revenue of the department 
Was entirely derived from Power and bulk-supply Consumers, The charges 
for current. for various purposes had been reorganised and |? per cent, 
of the domestic consumers have applicd to be charged on the new scale 
and conditions, and practically all consumers obtained since July 1 have 
cleeted to be so charged, 

The committee are considering the equipment of premises in a central 
position in the city, where electrical fittings and apparatus can be advan- 
tageously exhibited. The total number of consumers haa Increased from 
2.457 to 2,701, or 9-9 per cent., the largest percentage since 1904, when the 
Increase Was 101 рег cent. The actual number of new consumers ob. 
tained (244) was the largest yet recorded in опе vear, the previous best 
record being 227 in 1900, 

Votes of thanks have been passed to the chairman (Ad. G. H. Robin. 
son), the deputy-chairman (Mr. J. Hustler) and to the engineer (Mr, T, 
Roles), who wax complimented on the excellent manner in Which he had 
conducted the business of the undertaking during the past vear, and also 
upon the very satisfactory report presented, | 

Derby. —The accounts of the electric supply department. for the 
year ended March 31 show a Bross profit of £18,328, avainst £167.06 
in the previous усаг, 

After paving stock and mortgage instalments (£10.836), interest 
(67.617). stamp duty (£41) and bankers’ charges (£45), there was a loss of 
£78. 19s, 4d.. against a profit of £364, läs, lid., but this year an item of 
£1.427 for capital expenditure was paid out of revenue. Had this heen 
charged to capital, the profit would have been £1,358. The sale of elec- 
tricity and rents of motors, &с., amounted to £36,606, an Increase of 
£1,634. 

Faling.—The annual accounts of the electricity department were 
presented to and approved bv the Council last week. 

The chairman of the Electricity Supply committee (Ald. Parr) said 
that during the past year the consumers had increased by 330, and 
additional lamps, equivalent to 8,900 e.p., had been connects]. in con- 
sequence of the use of metal filament lamps the number of units sold per 
lamp had fallen from 13-85 in 1906 to 8-45 in 1910. They had seen almost 
the worst of the effect of metal filament lamps. The gross profit for the 
усаг had been £14,516, from which had to be deducted Interest (£5, 180) 
and repayment of capital (£7,321), leaving а net balance of £2,005.. Since 
the last meeting of the Council 130 new consumers had been connected 
to the mains, that being the largest number they had ever connected 
within a similar period. In his opinion, the Council should feel very 
gratified at the good results the committee мах able to show, considering 
the very trying time they had had to go through in consequence of the 
change over to metal tilament lamps, This Year they would have to pay 
£1,100 more interest charges which they had not had to pav last vear, 
They were all the more fortunate in having come through this trving time 
so well because a company which had been most anxious to supply them 
with electricitv in bulk had lately had to raise its prices to ordinary con- 
sumers from 3514. to 64. | 

Liverpool.—' The chairman of the Tramway committee (Sir Chas, 
Petrie) last week made his annual statement a3 ty the committee's 
work, &с. 

He said that during the nine months of the present vear the takings 
had gone up something like £15,000 over those of the corresponding 
period of 1909. During 1910 93,506,656 passengers Were carried, an 
increase of 3:1 per cent, Receipts were £433,163, incredao £14,920, 
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Receipts per car-mile were 11-39d., increase 0.194. The car-mileage 
(9,127,575) showed an increase of 1-8 per cent. During the vear they 
had opened several new routes, which had proved a great convenience to 
the public. When they started their first-class cars they were laughed 
at by the public, and probably there were some members of the com- 
mittee who thought they were not doing a wise thing. However, he had 
taken the responsibility largely upon himself, because he felt that one 
class of people deserved to be catered for quite as much as another, 
and if one class was willing to pay extra for better accommodation, there 
was no reason why they should not have it as long as it paid that com- 
mittee to provide it. He was glad to think that it had paid the com- 
mittee, and that the inhabitants on other routes were now asking for 
first-class cars. | 

The work of the electric supply department had gone on very satis- 
factorily, the number of consumers of electric power had increased very 
considerably, and the amount of energy being used was also increasing 
daily. He paid a tribute to the services rendered Бу the officials of the 
department, and also the staffs of the electrical engineer and city engi- 
пеег. 

Ald. F. Smitu, deputy-chairman of the committee, replying to а vote 
of thanks, said that the turbines, which were the subject of so much 
criticism, had turned out 35,000,000 units of electricity at а cost for oil 
alone of £900, against £2,700 for 23,000,000 units, and they would there- 
fore agree that a very considerable saving had been effected. He could 
assure them that that portion of the undertaking deserved and obtained 
from him all the care he could give it. In regard to the Tramways com- 
mittee work, he acknowledged that the first-class cars were an assured 
success, and he was ready to give to Sir Charles Petrie eredit for his 
courage in standing up for what was right. 

At the final meeting of the Lighting sub-committee, the chairman 
(Мг. W. W. Walker) said that the mileage of electrically-lighted streets 
had been increased from 53 to 67. 

Middlesbrough.— The income of the electricity department for the 
year ended March 31 from the sale of eleetrie current for private 
lighting and power was £16,900 net. and with public lighting income, 
meter rent, &c.. the total was £17,601. 

The total expenses were £9,184; interest came to £3,094 and sinking 
fund to £4,017, leaving a net profit of £1,296. The gross capital expended 
was £109,454, an increase of £3,936 during the past vear ; £26,115 has 
been redeemed, leaving the net capital expended £87,276. 1,810,265 
units were sold, against 1,661,587 in 1908-9. The works cost was 
00-35901. against 0-928d., and the total cost was 1.1274. net, avainst 1.1934. 

Redditeh.— The estimate of receipts and expenditure for the coming 
half-vear wes considered by the Council on Tuesday. 

There was an increase of 3d. in the rate, compared with the previous 
half-vear, and of 3d. compared with the corresponding half of 1909. The 
inercase was largely due to the increased demand upon the rates bv the 
electric supply undertaking. ‘There was a heavy increase in the demand 
for support. for the undertaking, which was now equal to £3,000 per 
annum, ог equal to a rate of 1s. 34. The considerable increase in the 
rate for the ensuing half-year is necessitated by the fact that the bankers, 
who are the treasurers, grew alarmed at the West Ham judgment, and 
pressed for a reduction of the large overdraft incurred in connection with 
the electric supply undertaking. Arrangements have been made for 
effecting that reduction by an increase in the general district rate. 

Mr. рогрніх, chairman of the Electric Supply committee, pointed out 
that, unlike an ordinary manufacturing concern, the electric supply under- 
taking had to repay Из capital. ‘The ratepayers had a valuable asset 
in the up-to-date generating plant. and in the past few months there had 
been а large inercase in the revenuc of the undertaking, which made the 
future look more hopeful. The estimates were adopted. 

Wakefield.— The annual report of the city electrical engineer (Mr. 
Н. A. Nevill) for the vear ended March 31 has been issued. 

The gross income was £10,758. Os. 7d., including £9,508, За. 9d. from 
sale of current (less discount), £183. 145. rental of meters, and £971. 18s. 4d. 
publie lighting. The annual expenditure was £6,778. 133. ld., of which 
43.276. lis. ИА. was for generation, £756. 53. 14. for distribution, 
$338. 15s. 8d. for public lamps, £923. 3s. 2. for management, and 
£1,484. 2s. 3d. special charges. The gross profit. was £3,979, and after 
paying interest and sinking fund (£4,782) the deficit was £802. 8s. 94. 
The capital expenditure is £85,439. 19s, 24. 1,031,435 units of electricity 
were sold to private consumers and 147,191 units for public lighting. 
"еге are 687 consumers with 62,958 8 c.p. lamps connected, or 54 more 
consumers and 10,693 fewer lamps. 183 motors are connected of 
1.3783 H.P., an increase of 20 of 4 н.р. The works costs were 0-8224. 
per unit, against 0-925d. The general costs were 1-4d., against 1.3124. 

West Ham.— The traffic revenue of the municipal electric tramways 
for the year ended March 31 was £123,804, but after crediting sundry 
revenue, rentals, &c., and deducting proportion of traffic revenue due 
to other authorities, the total available income was £122,583, against 
£112.028. Traffic expenses were £44,252 (542.131), general expenses 
£11.988 (£6,193). general repairs and maintenance £12,268 (£9,777). 
power expenses £19,054 (£18,883). and after deducting proportion of 
through running expenses the total was £86,373. 

Gross profit was £36,211 (against £35,599). Interest and dividends on 
stock came to £13,787, jnterest on mortgage loans £3,659, and hire of 
tramears (from Leyton Council) £773, leaving a balance of £18,410 to 
mect contribution to sinking funds, mortgage loans, Фе. (£11,438), cost 
of 12 top covered cars (£917), and adapting cars for through running on 
conduit system (£317), and the balance (£5,738) was devoted to relief of 


rates. ‘The total capital expended is £517,420, of which £500,093 has 
been borrowed. 36,846,649 passengers have been carried (against 
33,773,713) and 2,907,805 car-miles run (against 2,797,817) ; 4,815,592 
units of energy were used (1-65 per car-mile), against 4,504 621 (L:64 per 
car mile) ; the percentage of. working expenses to receipts were 69 per 
cent. (against 67 per cent.) ; and the average traffic revenue was 10.214. 
(against 9.714.) per car-mile. 

In the report. of the manager (Mr. H. E. Blain) it is stated that through 
running facilities over neighbouring tramway systems have helped to 
increase the receipts and to cope with motor omnibus competition. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Directors of the CALEDONIAN RatLway Co. are preprred to 
recoive tenders for supply of stores for one year from June I. 1911. 
including electric lighting material and fittings. telegraph appliances 
telephones, &c., indiarubber goods. oils and grease, copper, rivets, 
&c.. carriage furnishings, trimmings. colours and paints, &с.  Speci- 
fications and forms of tender from the stores superintendent (Mr. 
John Fergusson), Charles-street. St. Rollox, Glasgow, where pat- 
terns can be inspected from J7th to 28th inst. Tenders to the 
secretary. Mr. J. Blackburn, 302, Buchanan-street, Glasgow. by 
Monday, Oct. 31. See also an advertisement. 


Tenders are invited for supply of 80 a.c. and 640 d.c. electricity 
meters for the city of MELBOURNE (Australia), Copies of specifiea- 
tion. conditions of contract and forms of tender from the agents for 
the City Council (Messrs. Mellwraith. MeEacharn & Со. Proprietary 
Ltd.), Billiter паге buildings, London. E.C., to whom tenders must 
he delivered by noon Friday, Nov. $3. See also aa po lvertisemeat. 

Tenders are invited for the supply of 6,000 metal filament inean- 
descent lamps to MELBOURNE (Australia) City Council. Specifica- 
tion, forms of tender, &c., from the agents for the City Council, 
Messra, Mellwraith, MeEacharn & Со. Proprietary (Ltd.), Billiter- 
square Buildings, London. E.C., to whom tenders by noon Nov. 4. 

Terders gre invited (until 2:20 p.m. Nov. 16) for supply to the 
Postmester-Generals. Depertment in NEW SoUTH Wares of tele- 
phone, telegre ph and clectric light material, ‘Teader forms. Ке. at 
the Commonwealth offices, 72. Vietoria-street, London, S.W. mee 
also an advertisement. 


Tenders will he received at the oftier of the Deputy Postmaster- 
General, MELBoURNF, until 3 p.m. Nov. 8 for 500,00) jointing 
sleeves, 


Tenders are invited (till 2:30 p.m.. Wednesday, Nov. 2) for supply 
to the Postmaster-General's department, New South Wales, of 1.000 
25 c.p. metal filament lamps, with bayonet cap fittings, for 110 volta 
d.c. Tender forms, &c.. at the Commonwealth offices, London, S.W. 

ревах Омтер Tramways Со. invite tenders for the supply of 
gencral stores, including car fittings, iron. steel castings, oils, paints, 
ironmongery. electric supplies, timber, &с., for the year ending 
Dec. 31. 1911. Forms of tender, &c.. from the Secretary 3 Office, 
9, Upper Sackville-street, Dublin, where tenders, to the Chairman 
must be lodged by Nov. 7. + 

The committee of the West Derby. Liverpool and Toxteth Park 
Joint Hospital want tenders (by 9 a.m. Oct. 24) for installation of 
electric lighting plant, wiring, &c.. at the Hospital for (Consumption, 
HrEswaALL, neor Birkenhesd. Specification from Union Offices, 
Liverpool. 


RAWTENSTALL Corporation want tenders by noon Oct. 31 for 
supply of six single-deck tramears with trucks and elcetric 2! equip- 
ment. Specitications from Borough Electrical and Tramways Engi- 
песг. 

MANCHESTER Tramways committee want tenders by 10а. т. 
Oct. 25 for supply of piteh for paving purposes. Specifications from 
the Tramways Department. 

LoxnoN County Council want tenders by И a.m. Oct. 31 for one 
year's supply of electrical stores, Forms of teader from the Clerk. 

Tenders are invited (until Nov. 22) for supply of telephone cable 
(schedule No. 337) and (until Nov. 29) for testing. instruments 
(schedule No. 338) to tbe Postmaster-General's Department in 
VICTORIA. Tenders, forms, &c., from the Commonwealth: Office, 
72, Victoria-street, London, E.C. 

Tenders aro invited by Nov. 23 for supply of cable ironwork, c.1. 
pipes, earthenware conduits, switchboards, telegraph and telephone 
instruments, &c, to the Postmaster-General’s Department in 
QUEENSLAND. "Tender forms and specifications from the Common- 
wealth Offices, 72, Victoria-stre»st, London, S.W. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
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of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &e., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Vietoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be manu- 
factured. 

INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant. cals. «е. саг bodies; car equipments, trucks, overhead mate- 
rial; wires and cables, steel poles; tower waggon, electric lighting 
plant. &с. Specifications from Messrs, W. Coward & Co., 91. Fins- 
burv-pavement. London, E.C., ог Messrs. А. Dickenson & Co., 
Central House; Birmingham, and Gresham House, London, Ю.С. 


The East INpraN Railway Со. (Nicholas-lane, London, E.C.) 
want tenders by Oct. 26 for supply of two 100 kw. generators, &c. 

Tenders will be received by the FRENCH GOVERNMENT RAILWAYS 
Department. Rue Chateaudun, Paris, until Oct. 27 for supply of rails, 
electrie lighting materiis, &c. 

Tenders will be received. by М. Voisin, 3. Boul de Chatillon, 
Бого ХЕ, until Oct. 31 for supply of 20 electric travelling cranes. 


Tenders will be received until Nov. 2 at the Mairie de la Ville de 
FocsuaNr (Roumania) for the erection and equipment of electricity 
works Preliminary deposit of 35.300 lei (51.400) is required — 
caution also necessary, аз we have found. 

Foxscuanr (Roumania) Municipality want tenders by Nov. 2 for 
erection and equipment of electricity works, 

The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs, А deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, Е.С, 


TENDERS RECEIVED AND ACCEPTED. 


On Tuesday at the С.С, sitting the following tenders were recom- 
mended for 2eceptance :— | 

Kirk & Randall, roadwork anl platelaving for reconstruction of 
Kentish Town (via Highgate-road and Swain’s-lane) tramways, £22,486 ; 
Medways Safety Lift Co.. electric lift at Belvedere-road, £282. 

For duct living and supply of cable and switch panels for Battersea- 
read to Rinws-road and the Putney Brides to High-strert tramways, 
Rew Bros, 62.140. М. T. Henlevs Telegraph Works Co.. £7,045; and 
Johnson & Phillips, £200, in extension of existing contracts. 

Charles Wall (Ltd.), erection of third portion of Hammersmith car 
shed, £2,280, 

Newport (Mon.) Corporation have recently accepted the following 
tenders : Edison & Swan and the General Electric Co.. carbon lamps 
aad rediator lamps; Electrical Co.. Bat Meter Co.. British Westing- 
house Со. and. Electrical Apparatus Co.. various electrical meters ; 
Genera! Electric Ca., rubber cables; Callender’s Cable & Construc- 
tion Co. single paper cables ; €, D, Phillips. sale of superseded plant ; 
Y. Hn Howell (Ltd). steel girder work; Jordans (Ltd.) and Thos. 
Spittle (Lal). ci pipes; and М. А. Baker & Со., ci stanchions, 

Bermondsey (London) Council has accepted the tender of the 
Серега! Electric Со. for H м. electroliers. at £6. 10s. each. for the 
Town Hall: and that of the British Insulated & Helsby Cables for 
one specif Lt straight-through pillar for 0.5 cables, at £55. 18s. 6d., 
and one Lt. eizht-way Prescot distribution pillar, at £40. 

(Chelmsford Education committee received 10 tenders, varving 
from £174. 15s. to £292 for wiring and fitting Trinity-read School. 
The lowest tenderers (the Electrical & Motor Co.) subsequently 
reduced the e mount of their tender to £155. 15s., and the contract 
has been secured by them. 

Sunderland Corporation have accepted the following tenders :— 

Wm. Rickard (Ltd.), for supply of 220 yds. of 19/16 and 220 vds; 19/18 
cule: Ledward & Beckett, for one supplementary condenser complete 
with cleetrically-driven pumps and piping and erection at Hvlton-road 
electricity works; Ed. Bennis & Co., for mechanical stoker; Babcock & 
Wileox, for swivel damper, frame and spindle. 

Poplar Council has accepted the quotation of the Westminster 
Engineering Co. (from £38 to £40) for rewinding one of the rotor 
windings of the earliest type of 250 kw. motor converters. 

Dartford Council have accepted the tesder of the Universal Mfg. 
Co. for a feeder pillar at £26. 10s. 

Barnsley Council have accepted the tender of Heenan & Froude 
for а refuse destructor at £4,352. 

Isle of Thanet Guardians have accepted the tender of the National 
Telephone Co. for installing telephones at the workhouse. at £24. 


Whitehaven Council have accepted the tender of the Jas. Keith 
& Blackman Co. for an electric fan for the washhouses. 


Winby & Со. have secured the contract for the electrification of 
the Santa Fe (Argentina) tramways and for the erection and equip- 
ment of a power house, 

Ashton-under-Lyne Council have accepted the tender of the 
Triumph Stoker Co. for the supply of a mechanical stoker. 


Government Contracts.— The following tenders were accepted by 
British Government Departments during September. 

Admiralty. —Ransomes & Rapier, electric goliath crane for Dover 
Harbour. 

War Office. — Siemens Bros. & Co., lamps; Electric Construction Co, 
motors, бе; 4. Р. Hall & Co., Lancashire Dynamo & Motor Co. and 
Laurence, Scott & Co., rewinding motors; | Edmundson’s Electricity 
Corpn., electric hight installation at Arbor Hill Hospital, Dublin; and 
у. G. Middleton, for electric light installation at Victoria. Barracks, 
Windsor. 

India Office Peel-Contver Telegraph Works, switchboards, &с.; Gell 
Telegraph Appliances, perforators. 

G.P.O. — British Insulated & Helsby Cables, W. T. Henleys Telegraph 
Works Co., Johnson & Phillips, Siemens Bros, & Co. and Western Electric 
Co., paper core cable; Western Electric Со, switehboards; British 
L.M. Ericsson Mfu. Co., British Insulated & Helsby Cables, International 
Electric Co. and Western Electric Co., telepones ; F. Smith & Co, (London) 
Electric Wire Со. & Smiths), bronze wire; R. Johnson & Nephew, па. 
wire; Peel-Conner Telephone Works, telephone transmitters and tele- 
phone exchange equipment (Gracechurch-lane, London); А. & P. Steven, 
twoclectric lifts at Returned Letter Office, Mount Pleasant, London; Greig 
& Matthews, laying and jointing pipes (Canterbury to Dover, section LV.) ; 
Bennie & Thompson, ditto, section Vl. ; Wm. Griffiths & Co., ditto, in 
Colchester and in Chelmsford, 

Ojfice of Works.—W. Finlay & Co, electric lighting of Edinburgh 
General Register House; Siemens Bros. & Co., fittings for new G.P.O. 
building, London, Е.С. 

Theatre Lighting.-—The contract for the complete electrical equip- 
ment of the Lewisham Hippodrome has been placed. with Messrs, 
Siemens Bros. Dynamo Works, who have subl-et the wiring work to 
Messrs, G. Е. Taylor & Со. The Hippodrome will be lighted through- 
out by Siemens fittings and tantalum lamps, and the circuits pro- 
tected by Siemens `“ Zed " fuses, © Stannos ". wires have been 
specified for the wiring. and it is intended that the Hippodrome shall 
be equipped with the most up-to-date and efficient svstem of illu- 
mination and lighting effects. 

G.P.O. Lamp Contracts.- .Messrs; Siemens Bros; Dynamo Works 
have secured the contract for the G.P.O for’ Tantalum " and ^* One- 
watt " lamps. 

BUSINESS NOTICES, 

The Foster Engineering Со. (Ltd.) notify that they have obtained 
official permission to alter the title of the company to the above from 
the Foster Are Lamp & Engineering Co., and that they are now 
amalgamated with the Broekie Pell Are Lamp Со. Both companies? 
offices, works, &c.. have been moved to Morden-road, Wimbledon. 


The Rochdale Месте Co., which is removing its head offices from 
the works at Shawelough, has taken central premises at Rochdale, 
where new showrooms are being fitted up. AH the commercial side 
of the business will be conducted from the new premises, which it is 
expeeted will be opened early in November, 


Plant, &c., for Sale.— Electrice power plant (250 kw., а.с.) is 
advertised for sale. 
Twelve arc lamps are advertised for sale in another column. 


Flant Wanted.—A second-hand 100 110.volt. d.c. dynamo of 
120 150 kw. capacity is required. See advertisement. 

Business for Sale. — gas and electric light fittings and engincer’s 
business is advertised for sale. 

Wanted. --The address of Mr. S. Emerson Smith. late of Coulby 
House, Carholme-road. Lincoln. 


Also the address of H. А. Ward. late of 259, Acton-lane, Chiswick, 
London, W. 


Patent Development.—' The proprietor of British patent No, 
14.641 1900, relating to Improvements in fore carriages for motor 
cars," desires to enter into arrangements for developing and prac- 
tically working same in this country. Applications to Messrs, УУ, P, 
Thompson & Co., 285, High Holborn. London. W.C. 

The Journal.— Part 204 of '* The Journal” of the Institution of 
Electrical Engineers is now ready. price 5s. Particulars of contracts 
are given in ал advertisement, 

Zed Fuses.—The electrical installations of many of the largest 
buildings now in course of erection are being protected by the 
“ Zed” {уре of fuse recently placed on the market by Messrs. 
Siemens Bros. Dynamo Works. These well-known cartridge fuses 
are not only meeting with the warm approval of consulting engineers, 
supply companies and insurance authorities, but are also weleomed 
by contractors and wiremen as а great advance in this class of 
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apparatus. Amongst the buildings which are being equipped with 
“ Zed " fuses may be mentioned the Royal Liver Buildings, Liver- 
pool; the new Y.M.C.A. buildings, Manchester; the Newport 
Technical Institute, the Palladium Theatre, London. and numerous 
collieries, schools, churches, cinematograph shows and private houses. 

At Messrs. Siemens’ Stafford works a new shop is being equipped 
exclusively for the production of these fuse fittings, cartridges, &c.. 
and two new sizes, to ће called “ ZIV" and “ZV” respectively. with 
cartridges for a normal capacity up to 100 and 200 amperes, will he 
placed on the market in the course of the next few weeks. Owing to 
the rapid growth of the demand, Messrs. Siemens have largely m- 
creased their stocks of cartridges and fuse fittings. Those who have 
not yet investigated the advantage of these fuses should write for 
particulars to the firm's showrooms and stores at 39, Upper Thames- 
street, London, E.C. 

Siemens Rubber Tapes and Solution.—We are informed by Messrs. 
Siemens Bros. & Co. that the net prices for their indiarubber tapes 
and solution (catalogue No. 510 and reprint No. 5104), which came 
into force on April 8, have been reduced by 20 per cent. as from the 
]'th inst. 

BANKRUPTCIES, &c. 

The discharge of Henry К. Barham, electrical engineer. trading 
as the South of England Electrical Enginecring Co.. at Portsmouth, 
has been suspended for two years. 

The discharge of Arnold Roberts, electrical engineer, who formerly 
traded under the style of Roberts Bros. in Manningham-lane, Brad- 
ford. has been granted. subject to the usual two years’ suspension, 
as dividends amounting to only 2s. 1144 have been paid. 

In the last 10 months’ trading of bankrupt he had lost £898, accounted 
for mainly by the fact that һе had undertaken the electrical wiring of 
Bradford Town Hall extension at too low а price. The contract price 
was £1,420, and though bankrupt alleged that he expended £1,080 and 
only drew £550 on account of such work, yet the Corporation let the com- 
pletion of the work for £959, 


COMPANIES’ MEETINGS AND REPORTS. 
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CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The report of the direc- 
tors for the half-year ended June 30 states that the total receipts of the 
six months were £20,176. 3s. 5d., and the expenses £6,200. Ох. Ild., 
leaving £13.976. 2s. 6d., added to £7,220. 19s. 1d. brought forward, and 
making £21,197. Is. та. £4,000 has been placed to reserve against loss 
on investments, and 2.000 added to general reserve, whieh now stands 
at £118,000. Preference dividend absorbs — £3,000, and leaves 
£12,197. Is. 7d., out of which the directors recommend payment of а 
dividend at the rate of 6 per cent. on the ordinary shares, tax free; the 
balance. £7,397. 1s. 7d., being carried forward. The company’s cables 
continued in good working order throughout the half-year. 


DRAKE & GORHAM (LTD.)—The directors’ report for the year ended 
June 30 states that, after payment of all charges, including bonuses due 
to staff, the net profit is £5,757. 11s. 4d., which, with £484. 138. 5d. 
brought forward, makes a total of £6,242. 4s. 9d., which it is proposed 
to appropriate by paying a dividend at the rate of 4 per cent. per annum 
(£5,000) and by carrying forward £1,242. 4s. 94. The number of installa- 
tions carried out during the past year shows an increase, but owing to 
the economy effected by the use of metallic lamps, the average cost per 
installation is lower. The large increase in turnover of the department 
for supplying the trade is а satisfactory feature in the year’s record. 


FERRANTI (LTD.)—The audited statement of accounts for year ended 
June 30 gives the profit on trading for the year аз £41,236. Эз. 1d., and, 
after crediting discounts, interest. and transfer fees, and deducting 
general establishment charges, repairs and renewals, legal expenses, bad 
debts anc directors? and trustees’ fees, there remains а balance of 
£17.392. 10s. 4d., which has been applied in paving interest on prior lien 
debentures (£817. 10s.), on first mortgage debenture stock (£5,000) and 
on bank loan (£1,083. 12s. 24.), and after charging £7,500 in respeet of 
depreciation there was a balance of 2,991. 8s. 24. The balance standing 
at debit of profit and loss aecount at June 30, 1909, has been deducted, 
leaving a credit. balance of £1,161. 125. 74. The results for the year show 
an improvement over those for the previous ycar, and the depreciation 
allowance has been increased from £5,000 to £7,500. 


HURST, NELSON & CO. (LTD.)— The gross profit for the past year 15 
£32,987, with £6,171 brought forward, After deducting tax and interest 
(£2,633), depreciation (£13,606), portion of expenses of forming com- 
pany (£1,200), the balance is £21,628, out of which interim preference 
dividends have been paid. The directors propose to place £419 to special 
reserve fund for security of preference dividend, to pay a dividend on the 
B shares of 5s. per share, tax tree (£3,000), and to carry forward 
£6,941. 

MONTEVIDEO TELEPHONE CO. (LTD.)—The statement of accounts for 
year ended July 31 shows, after providing for all charges in Montevideo 
and London, a net profit for the year of £20,564. 8s. 8d., against 
£19,931. 2s. 2d. for the previous year. Interim dividends absorbed 
£4,342. 14s., leaving £16,221. 14s. 8d., added to £3,042. 9з. 6d. brought 


forward, making an available balance of £19.264. 4s. 2d. 
£11,000 to depreciation, the directors recommended final dividends of 


After applying 


21 per cent. upon the preference and 3 per cent. upon the ordinary shares, 
making 5 per cent. on the preference and 6 per cent. on the ordinary 
shares, and [caving £3,921. 10s. 2d. to be carried forward. There has 
been а further satisfactorv increase during the year in the number of 


subseribers and in revenue. 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 
AUTO.ELECTRIC VACUUM DRYING SYND. (LTD. (112,114.)—Reg. 


Oct. 11, capital £2,000 in 10a. shares, to carry on the business indicated 
by the title, and to adopt an agreement with T. J. Rorke, J. Thame, 


Е. Rorke, Н. S. Benson and R. G. Orr, Private company. 


NEW DEVELOPMENT CO. (LTD.) (112,145.) — Reg. Oct. 12, capital 
£5,000 in £1 shares, to promote, finance and assist companies, syndi- 


cates and partnerships carrying on or intending to carry on electric 


light or other electrical or kindred undertakings, to acquire, hold and 


deal in shares in such concerns, and to carry on the business of an 
electric light or supply company, &c. Private company. Кед. оћсе, 
Bedford-circus, Exeter. 


PERRY & LAWSON (LTD.) (112,111.)—Reg. Oct. 10, capital £1,0C0 


in £1 shares, to carry on the business of electricians, engineers, manu- 
facturers of and dealers in electrical apparatus, &c., and to adopt an 
agreement with G. Lawson and W. P. Perry. Private company. First 
directors, G. Lawson апа W. P. Perry. Reg. oflice, Prudential-build- 
ings, Wednesbury, Statts. 


TURFORD & SOUTHWARD (LTD.) (112,2:4.)—Reg. Oct. 15, capital 


£10,000 in 9,950 shares of £1 each and 1,000 employees’ shares of 1s. 
each, to carry on the business of electric light and pas fitters and 
envineers, &c., to acquire the business carried on at Ludlow (Salop) 
as Turford & Southward. Private company. Е. Turford is governing 
director for lifo with £350 per annum as remuneration. 


MORTGAGES AND CHARGES. 
BRITISH RADIO-TELEGRAPH & TELEPHONE CO. (LTD.)—-Particulars 


of £5,000 debentures, created Sept. 17, and secured by trust decd 
dated Sept. 28, 1910, has heen filed. The whole amount is now issued. 
Property charged, certain patents and company's undertaking and 


roperty, except uncalled capital. Trustees, H. B. Taylor and M. C. 
latthews. 


MAXIM LAMP WORKS (LTD.)— Assignment dated Sept. 29, to secure 


£1,060. 133.. charged on the company's undertaking and property, in- 
cluding uncalled capital. Holders: Barclay & Co. 


RECEIVERSHIPS. 
MAXIM ELECTRICAL CO. (LTD.) —Notice is given that Н. J. Morland, 


of 3, Frederick's-place, Е.С, ceased to act as receiver or manager on 
Oct. 12, 1910. 


COMPANY INCORPORATED OUTSIDE THE U.K. 
ELECTRICAL UTILITIES CORPN. (983F.)—Particulars filed Oct. Ц. 


Capital stock, $7,500,C00 in $100 shares (25,C00 shares preferred stock 
and 50,002 shares common stock). Reg. in Maine, U.S.A., June 18, 
1909. British address, 45, Threadneedle-street, E.C., where A. A. 
Kelsey is authorised to accept ser vice. 
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CITY NOTES. 


MEMORANDA (Oct. 20).—Bank rate 5 per cent. (Oct. 20, 1910) 


Price of silver, 264 d. рег oz. Consols 80—801 for money ; 80 à —895 


account, Consols Pay Days, Nov. 4 and Dec. 1; Stock and Shares 


Continuation Days, Oct. 26 and Nov. 9; Ticket Days, Oct. 27 aud 


Nov. 10; Pay Days, Oct. 28 and Nov. 11; Mining Shares Carry Over 
Days, Oct. 25 and Nov. 8. 

Рвісез оғ Mrrats (London).—Copper, cash, 57; three months, 
57. Lead, English, 155 —138 ; foreign, 155 —15à. Spelter, 251 — 24. 
Tin, English, 165—167 ; foreign cash, 170 - 171; tbree months, 169. 
Iron, Cleveland, cash, 49,8, three months, 50/6. 


CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—The directors 
have decided to pay an interim dividend of 5s. per share, at the rate of 
10 per cent. per annum, on the ordinary shares, less tax. 

CONSOLIDATED SIGNAL СО. (LTD.)—-A final dividend of 6d. per share 
has been declared, making 15. for the vear on the ordinary shares. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer 
books and register of holders of the second debenture stock will be closed 
M ra to 21st inst. inclusive, preparatory to payment of interest due 
Nov. 1. 

MONTREAL LIGHT, HEAT & POWER CO.—The directors have declared 
a dividend of 1} per cent. on the paid-up capital stock (at the rate of 7 per 
cent. per annum) for the quarter ending 31st inst. 

NEW ST. HELENS & DISTRICT TRAMWAYS CO.—The directors’ report 
states that the profit for the year to June 30 (including £547 brought for- 
ward) is £1,589. 

STOTHERT & PITT (LTD.)—4 dividend of 2} per cent. (64. per share), 
tax free, has been declared on the ordinary shares for the half-year, 


making 74 per cent. for the усаг; £900 has been carried to reserve and 
£2,455 forward. 
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с ENS 
Street Subways. 

It has frequently been remarked that if subways had 
teen provided in the streets of London years ago, for the 
accommodation of electric mains, water mains and gas pipes, 
there would finally have been a large saving in expendi- 
ture, although the initial cost would have been heavy. 
Much inconvenience is caused by excavations in busy 
thoroughfares, and the cost of such work is by no means 
small The last example is the laying of high-pressure 
gas pipes. Although we cannot hope that this will be the 
final example, we fear that it is now too late to expect any 
logical handling of such a matter. It is unfortunate that 
our municipalities should lack foresight in these questions. 
Other countries are sometimes ahead of us in laying down 
comprehensive schemes well in advance. As an instance 
we may mention the Chicago tunnels, as to the working of 
which Major O’MEARA gives some details. These tunnels 
are 40 ft. below the street level, are 6 ft. wide and 7} ft. 
high, and run to a total length of 60 miles.. They were 
construeted in connection with an automatie telephone 


| 


System and do not appear to be used for any other supply 
services; indeed, their depth below {һе surface renders 
them scarcely suitable for further use in this direction. 
16 appears, however, that they are utilised for freight 
service, 66 electric tractors and 1,000 trains travelling at 
8 to 10 miles per hour being employed for this purpose. In 
this way some 12,000 tons of freight are handled per day, 
and this ineludes coal which is delivered direct into the 
coal bins and boiler rooms. The system is connected by lifts 
with the depóts aud freight yards of the railways and with 
many of the large mercantile establishments. In this way 
a great deal of inconvenience to surface trafic is certainly 
avoided, for it is the slow moving goods trattic of a town 
that has such a dislocating effect. 


qe 


Rivalry in Street Lighting. 

THE present year is likely to he remembered hy elec- 
trical engineers for the attention which has been devoted 
to the question of street lighting. This attention has not 
been altogether voluntary, for the gas Industry has brought 
the matter to a crucial point by their efforts, not only to 
prevent electrical engineers from making further inroads 
on the street lighting effected by gas lamps, but also to 
oust electricity from those streets which are at present 
electrically illuminated. Perhaps the most noticeable 
feature of the contest between the rival llluminants is 
the publicity given by the Press to developments in 
gas lighting. Last week an “ Important advance” was an- 
nounced in the street lighting of Manchester, the occasion 
being the substitutionof 21 high-pressure inverted gas lamps 
for an equal number of the low-pressure type. This week 
the daily Press congratulate the Westminster City 
Couneil on the new gas lighting in Victoria-street and 
regret that the Council cannot extend this Improvement 
to all the West End thorouvhtares, owing to the existing 
contracts for arc lighting. Our contemporaries also look 
forward, after the alterations in heyvent-street, Pall Mall, 
&c., to London making a far better comparison with Berlin 
and Paris in the matter of street lighting than ever before, 
Wayfarers in the West End will doubtless appreciate these 
statements at their worth; but such paragraphs are apt to 
be copied into local papers and to have Weight with pro- 
vincial councillors, so it behoves electrical engineers to see 
that full publicity is obtained for instances Where gag 
lighting is being replaced. In this connection we are 
glad to note that the Holborn Borough Council are not as 
black as they have been painted, for there is to be no 
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handing over of the street lighting to the gas company 
without consideration of rival systems. In order to give 
other systems a chance, the Council have decided to 
permit experimental lighting to be carried out in Gower- 
street, this thorougfare having been selected because its 
illumination is dependent solely on the street lamps. The 
Gas Light and Coke Co., the Metropolitan Electrie Supply 
Co., and the County of London Electric Supply Co. will be 
invited to undertake such lighting at their own expense. 
Frequent tests are to be made during tlie trial and an equal 
length of the street will be giveu over to each company. 
so that some interesting results should be obtained. 


m 
WE are reminded by a letter in last week's issue of the 
“Journal of Gas Lighting” of the adage “ When thieves 
fall out, honest men come hy their own.” Our contemporary 
has been singing the praises of the inverted burner, some- 
what to the detriment of the upright type. Roused by an 
editorial note in the * Journal," a certain firm have taken up 
cudgels on behalf of the older type of burner and have 
shed some light on the shortcomings of the “ inverted " 
paragon. This latter, we learn. from the correspondence 
columns of our contemporary, “throws a powerful li: ht on 
a restricted surface immediately beneath the burner itself, 
leaving the rest of the room in comparative gloom, 
it might even be preferred for street lighting, in view of 
the curious way in which automatic tests are conducted in 
this branch of lighting. But for a shop or for a living 
room, which must be pleasant and cheerful, where there 
must be a whole atmosphere of light as well on the upper 
parts of the walls as on the ceilings, there is nothing that 
will beat the old upright burners" Роот Westininster ! 
With its prospect of a powerful light on a restricted sur- 
face in the immediate neighbourhood of the gas lamps, the 
illumination only serving to emphasize the “ comparative 
gloom” on surrounding buildings, &c. We wonder how 
the shopkeepers will like it. 
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Petition for Extension of Patent.—Notice has been given 
that the Lodge-Muirhead Wireless & General Telegraphy 
Synd. intend to present a petition for the extension of the 
Letters Patent granted to Sir Oliver Joseph Lodge, dated 
Мау 10, 1897, and numbered 11,575.1897. Notices of opposition 
must be lodged by December 10th. Messrs. Farrar, Porter & 
Co., 2, Wardrobe-place, London, E.C., are solicitors for the 
petitioners. 

Steel Conduits for Electrica] Wiring.—We have received 
from the Engineering Standards Committee a copy of the 
revised Specification for Steel Conduits for Electrical Wiring 
(Report No. 31). Owing to the obliteration of the Inspector’s 
stamp during the galvanising process, difficulties have arisen in 
ractice in carrying out the specification as first issued. The 
Committee have therefore revised the clauses dealing with the 
gauging of tubes so that they may be gauged after instead of 
before galvanising. In order also to provide a better joint. the 
length of the thread on the end of the tube has been slightlv 
shortened, so as to prevent the tubes butting inside the coupler. 
The price of the specification is 5s. net. | 


Cable Interruptions. Date of Interruption. 


Assab —Perim  .......... РРР РИТ July 8, 1909 
Malta—Tripoli ана о SP м April 20, 1910 
Latakia—Palura .......... emm May 26, 1910 
Obock —Djibouti......... «ceret ЕИ June 24, 1910 
Tourane - Атоу........... .. . AE R Оо Sept. 25, 1910 
Paramaribo—Cayenne ................. о . Oct. 1, 1910 
Bonny—Duala ....—............ ccm .... Oct. 18, 1910 
fTaneier-—Ondiz iii veces beoe iT eo be To ERE Cct. 23, 1910 


London--Paris Telephones.—It is reported that two new 
telephone lines between London and Paris will be opened far 
public service at the end of November, and two more in the 
course of the spring. When the new lines are in operation it 
is expected that 400 conversations per day can be effected 
between the two capitals. 


New Submarine Cable to Norway.—On Wednesdav last a 
start was made with the laying of a new cable for telegraphie 
purposes from Newbiggin, in Northumberland, to Arendal, in 
Norway, a distance of 420 miles. Тһе new cable, which is 
about Ц in. in diameter, has been made and is being laid bv 
Messrs. Siemens Brothers & Co. on behalf of the British and 
Norwegian Governments; the с.з. “ Faraday ” is being employed 
fcr the purpose. If the weather be favourable, the ‘+ Faraday ” 
is expected to reach Arendal in four or five dais. 


Northampton Polytechnic Institute.— With reference to 
our article upon the new generating plant at the Northampton 
Polvtechnie Institute, it should have been explained at the 
end of the article that we were indebted to Mr. F. M. Denton, 
the associate head of the department, as well as to his 
assistant, Mr. Jollev. for much of the material utilised, and 
that Mr. Jolley is responsible, under Mr. Denton, for the 
successful running of the whole of the plant. We may further 
explain that Mr. Denton succeeds Dr. €. V. Drvsdale, who 
re igned last Easter, and to whom is due the greater part of 
the drafting of the original specification. у ; | po 


— 

Explosion at Hanley Electricity Works.— The report of 
the Board of Trade inquiry into the cause of this explosion, 
which occurred on July 25th last. has been issued. It appears 
that the trouble was due to the cover of a stop valve being a 
slack fit in the valve chest, so that it wes only held in position 
by the extreme edges of the screw thread. These ultimately 
giving way under working conditions, the cover was blown out 
by the pressure of steam in the receiver. The valve chest was 
not damaved in any мау. and the main body of the screw thread 
was uninjured. Attention is called by the Board's Engineer 
Survevor-in-Chief to the importance of seeing that the threads 
on the spigot of valve covers are a good fit in the threads of the 
chest. 


Spraying and Cleansing the Floors of Schools with Elec- 
trolytic Fluid.— At the suggestion of the Public Health and 
Housing Committee of the Borough of Poplar the London 
County Council have recently decided to sprinkle the floors of 
six of their schools within the borough with electrolytic dis- 
infecting fluid. For the purposes of experiment the results in 
the infants’ departments only are being watched at present. 
The directions given to the school-keepers are to soak well with 
electrolytic fluid the sawdust used for scattering over the 
floors and to sprinkle the floors with the fluid by means of an 
ordinary galvanised iron watering can with a large rose on the 
spout. The scattering of the soaked sawdust and the sprink- 
ling of the floors with the fluid is to be daily carried out previous 
to sweeping the floors, as dry sweeping only spreads the dust ; 
for while part of it is removed, the rest, which has been stirred, 
settles down when the disturbance is over. The school-keepers 
were also directed to use the fluid in the water when washing 
the floors of the class-rooms. The spraying must be carried 
out with much care, as with a too free use of moisture the floors 
will not be dry by the morning. In damp weather the drying 
process must naturally be delaved. If the fluid is too undiluted 
a strong perceptible odour will be given off at the time of sprink- 
ling or washing on account of the presence of organic matter т 
or upon the floors, consequently the oxidising process must be 
gradual. Each school-keeper must, therefore, by experience, 
find out the necessary dilution the fluid requires when it is used 
for sprinkling or spraving floors, as there is a possibility that 
diseases in scholars, and epidemics of infectious diseases in 
schools are due to the dust of the class-rooms and the clothing 
of the scholars. It will be interesting to watch the result of this 
experiment to see whether the attendance in these schools is 
better than that of schools in which dust-allaving and germ- | 
killing processes are not carried out. TE | 
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Current Topics. THERE 
Subjects of current interest dealt with in this issue include 


the following :— 

Mr. Henry Chervet contributes an article on the Yngeredsfors 
power plant and 40.000-volt transmission line to Varberg and 
Melndal-Gothenburg (Sweden). 

А! а recent meeting of the Optical Nocietv a Paper was contributed 
by Messrs. J. S. Dow and V. Н. Mackinnev on * Surface Brightness 
and a New Instrument for its Measurement." Reference to this is 
made in our Leading Article. 

We give the remaining portion of the Paper by Мг. W. Е. Holland, 
on“ The 1910 Edison Storage Battery.” read before the Association 
of Edison Illuminating Companies, 

At the Manchester Engineering Exhibition on Monday last a Paper 
on " Large Gas Engines and their Troubles " was read by Mr. Е. 
Foster. 

The new Tate library of the Battersca Polytechnic was opened on 
Friday last by the Arch bishop of Canterbury. 

In connection with King Edward ҮШ Memorial, Lord Tenterden 
has made two suggestions. First, to make the Crystal Palace the 
national headquarters of the National Aero Corps; the second to 
construct а high-speed electric railway from west central London 
direct to the Crystal Palace, with a view to opening the palace and 
its grounds to a largely increased public. 

Islington Borough Council (London) have decided to substitute 
electric for раз lamps, On a comparatively small annual expen- 
diture a considerable saving is shown. А long-standing dispute 
between Islington Borough Council and the LCC. tramways depart- 
ment as to the reconstruction of certain tramway routes for elec- 
trification is on the eve of adjustment. 

An interesting report on street lighting was presented to Holborn 
(London) Council on Wednesday, 

Norwich Corporation have adopted a recommendation to proceed 
with the substitution of electric for gas lamps for street lighting, 


At a Sunderland shipyard an electric motor has displaced a Diese] 
oil engine owing to recurring mechanical derangement of the latter. 

The proposals to obtain Parliamentary powers for constructing 
certain tramways (set out in our last issue) was adopted Бу London 
County Council on Tuesday. 

In the continuation of the report of the interesting proceedings at 
the Conference of Government Telegraph and Telephone Engineers 
at Paris in September an instructive discussion on the important 
question of preservatives for wooden poles used in overhead lines is 
given and some authoritative opinions expressed, 

Legal, —The judgment in the Ilgner electric winding patent case is 
given in another column. 

An interesting decision under the Workmen's Compensation Act 
by the County Court judge at Hastings is also given in our Legal 
columns, 

Com panies’ Meetings, d-c.— At an extraordinary meeting of the 
Chili Telephone Со. оп Monday a scheme to capitalise а part of the 
Teserve, which has been invested in the business, and to distribute 
It to the shareholders аз fully paid-up shares, was adopted. 

Аға meeting of the Cleveland & Durham Electric Power Co., on 
Tuesday, resolutions reducing the capital from £1.000.000 to £100,000, 
altering the A rticles of Association, &c., were carried. 
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> BENJAMIN T. FFINCH.—We also regret to record the death on the 
nd inst., at his residence, Park Lodge. Blackheath, of Mr. Benjamin 
Traill Finch, C.LE., late director-in-chief of the Indo- European 
Telegraph Department, at the age of 70. Mr. Ffinch joined the Indian 

elegraph Department in 1857. and had a large share in the develop- 
ment and extension of the telegraph service when the administration 
was transferred to the Crown. In April, 18,5, he was appointed 
deputy-director of the Indo-European Telegraph Department in 
charge of the Persian Qulf section, and in 1893 became director-in- 
Chief of the Indo- European Telezraph Department. with head- 
quarters at the India Office, occasionally revisiting officially the Gulf 
Section. Не represented his Department at Budapest in 1896. and 
received the decoration of C.LE. in the following year. He retired 
from the public service in 1902, and was a director of Healey's (№. T.) 
Telegraph Works Со, since 1904. 

{GENERAL T. T. Ecxert.—We regret to record the death of Gen. 
us Thompson Eckert, chairman of the Western Union 
[s Ph Co. Deceased was one of the chief organisers of the 
к overnment military telegraph service in the Civil War, and 

erwards of the general telegraph system of the States. He was 

Tn in 1825, In 1852 he supervised the construction of the tele- 


graph line from Pittsburgh to Chicago, of which he became superin- 
tendent. a position that he retained when the line was taken over 
by the Western Union Co. He resigned in 1859. but when the Civil 
War broke out he went to Cincinnati. He was superintendent of 
the military telegraph Department of Potomac, and later general 
superintendent, and was breveted lieutenant-colonel, colonel, 
brigadier-general (Volunteers) for meritorious and distinguished 
services, He was general superintendent of the eastern division of 
the Western Union Telegraph Co. from 1866 to 1875. а position he 
relinquished in order to become ass ciated with Jav Gould and the 
Atlantic & Расе Telegraph Co. (of which he he ame president) 
from 1875 to ISSN]. On the amalgamation of the lines he became 
Chief executive officer of the Company. He was vice- president and 
general manager of the Western Union Co, from 1531 to 1892, and 
president from 1592. In 1902 he retired from the presidency of the 
Company, but the office of president of the board of directors Was 
created for him and he occupied this position until his death. 


PERSONAL NOTES. 


Мг. С. Basil Barham, A.M. ELE... who has been for a short time 
engaged upon other work for his firm. has again taken over the 
management of the publicity department of the Edison & Swan 
United Electric Light Co, 

Mr. Arthur Bucknev. who has been over SIX. years with the 
Siemens-Schuckert werke. Berlin. has resigned his appointment 
in order to take Up an appointment as chief engineer with Messrs. 
Ehrhardt & Sehmer. gas engine builders, &c., of Sarrbrucken, 


APPOINTMENTS VACANT AND FILLED. 

А manager is required by Aberdare Urban District Council for 
their electricity department. Salary £200 perannum. Applications 
to the Clerk of the Council by noon of the 29th inst. 

À draughtsman. with experience in induction motors or in electric 
hoists, is required for an electrical drawing office; also a draughtsman 
with experience in electrical turho machinery, and one with expe- 
rience in d.c. generators above 100 слу. See advertisement. 

А junior assistant is required for the desirning department of a 
company. Must have had experience in designing of d.c. motors 
with first-class firm. See advertisement. 

Applications are invited for the position of senior lecturer in mathe- 
matics at Birmingham Municipal Technical School. Commencing 
salary £200. Applications by Nov. 25, Pertieulars from the sec- 
retary (Мг. Geo. Mellor), Suffolk-street, Birmingham. See ad- 
vertisement, 

A chief draughtsman is wanted at once, experienced in mechanical 
design of al kinds of electric machinery. Applications to Works 
Manager. Siemens Bros. Dynamo Works (Ltd.), Stafford. See 
advertisement. 

Bristol. Electrical Committee invite applications for the positi. n 
of engineering canvasser (with good experience in obtaining electric 
power business, &c.) at a salary of £156 per annum, and also for the 
position of showrooms and sales department attendant, at a salary 
of £91 per annum. Applications to the engineer and manager (Mr. 
Н. Faraday Proctor. M.Inst.C.E.. М.1.Е.Е.), Temple Back, Bristol, 
by Friday, Nov. 4. See an advertisement. 


Salford Council have promoted Mr. T. Е. Dranstield to be first 
assistant mains engineer at £140 рег annum, rising by three biennis} 
increases of £10 and one of £5 tu a maximum of £175. Mr. J. Н. 
Widows has heen promoted to the position. of second assistant 
engineer on mains at a salary of £100 per annum. rising by three 
biennial increases of £10 and one of £5 toa maximum of £135. 

Sheftield Council has appointed J. W. Goodwin collector to the 
electricity department (vice J. Kidder. resigned) at a salary of £120 
per annum, rising by annual increments of £10 to £150. 

Мг. Alex. M. Gray, о! Edinburgh, has heen appointed. assistant 
professor of electrical engineering at MeGill University. Montreal. 
Mr. Gray. who served his apprenticeship with David Thomson (Ltd. ) 
of Edinburgh. holds the В.е. degrees of Edinburgh and McGill 


Universities. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—The opening meeting will take 
place on Thursday, November 10th. at the Institution. Victoria 
Embankment. The premiums awarded for Papers read or pub- 
lished during the past session will be presented. and the president. 
Мг. $. Z. de Ferranti. will deliver his inaugural address, 

Institution of Civil Engineers.—Last Tuesday afternoon, October 
25th, the ceremony of laying) thecfoundatiod stone” of. the. new 
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building took place before a large gathering of members. The 
site of the new home of the Institution is in Great George-street, 
only a stone’s throw from the present building. The latter was 
completed as recently as 1896, and its removal has been neces- 
sitated by extensions to the Government Offices in Westminster. 
. In addition to the land received in exchange from Н.М. Commis- 
sioners of Works and Public Buildings. adjacent properties have been 
acquired, so that the new building will cover an area quite twice as 
large as that occupied by the present edifice. "The designs of 
Mr. James Miller, of Glasgow, were selected by the Council as the 
result of a competition among six well-known architects, and the 
contract for the foundation works, now commenced. has been let. to 
Messrs. John Mowlem & Co. 

The proceedings on Tuesday were opened by the Rev. Canon Hensley 
Henson (Rector of St. Margaret’s, Westminster) with a prayer. 

Sir WiLLIAM Warre, K.C.B. (Chairman of the Building Committee), 
who requested the president to lay the foundation stone, remarked that 
it might be thought the building scheme was unnecessarily large, but 
he did not believe that anyone who looked carefully into the plans 
would consider that to be the саве. In the new building they would 
provide for a Great Hall, where special gatherings could be held and 
examinations take place. As showing the growing requirements of the 
Institution he mentioned that in midsummer, 1594, when the present 
Institution building was ccmmenced, their membership was 6,621; 

whilst at midsummer, 1910, it had reached 9,053. More noteworthy, 
however, were the figures relating to the number of students enrolled. 
At the dates mentioned above, the respective numbers were 787 and 
1,733. 

"The PRESIDENT, Mr. J. С. Inglis, then laid the foundation stone, first 
placing beneath it copies of the Charters, of the bye-laws, and of the 
‘Telford, Watt and Stephenson medals of the Institution, and also of 
Tuesday's issue of “ The Times," tcgether with a list of the members of 
the Institution. 

Mr. ALEXANDER SIEMENS, the president-elcet, then moved а vote of 
thanks to Mr. Inglis, which was seconded by Sir JOHN WorrE Barry, 
K.(.B. After the President had acknowledged the resolution, the 
proceedings terminated. 

Institute of Metals.—The annual general meeting will be held at 
the Institution of Mechanical Engineers on Tuesday and Wednesday. 
January 17 and 18, 1911. At this meeting the “ Preliminary Report 
of the Corrosion Committee " will be presented. It will be re- 
membered that this Committee was appointed some months ago to 
investigate cases of corrosion of non-ferrous metals. The preliminary 
report will show the present state of knowledge as to the corrosion 
of non-ferrous metals and allovs, and will contain suggestions for a 
research into the causes of the corrosion by sea-water of brass 
condenser tubes, The second annual dinner will take place at the 
Criterion Restaurant on the first day of the annual general meeting. 

Electro-Harmonic Society.—The first concert of the season. with 
Мг. S. 7. de Ferranti in the chair. was held last Friday. when an 
excellent programme was provided and was appreciated by a large 
audience. p 

Rontgen Society.—This Society, which was founded in 1897 
begins its fourteenth session on November 3, at 20, Hanover-square. 

-W. To judge from the programme the Society is in а flourishing 
condition. So much sensational literature on radium has appeared 
in the Press that the lecture by Prof. Rutherford before the Society 
will be listened to with much advantage. Prof. Rutherford has. we 
believe, the unique advantage of possessing more radium than anyone 
else in the British Isles. The price of radium at the present time is 
about £224,000 per ounce. and the value of sma?) quantities is difficult 
to estimate ; the Róntgen Society, however, possesses three carefully 
prepared standards by which the value of unknown quantities of 
radium can be compared, and their value estimated. Prof. Soddy, of 
Glasgow, is also to deliver a lecture. Prof. Salomonson, of 
Amsterdam, will unfold some original work on the working of an 
induction coil. Prof. Barkla, of King's College, will describe the 
results of his original work in connection with X-rays; whilst 
Dr. Hall Edwards, who has now freed himself from his former 
suffering caused by X.rays. has also promised to contribute to the 
proceedings. 

Optical Convention. —4 meeting of the Optical Convention Execu- 
tive Committee was held on Tuesday last, October 25th, in the rooms 
of the Chemical Society. to consider the desirability of holding a 
second Convention in London in the year 1912. Оп September 16th 
& letter was addressed to members of the Permanent Committee of 
the Convention asking for their views for the guidance of the Execu- 
tive Committee, and later a similar letter was sent to a number of 
firms who took part in the Convention of 1905. In view of the large 
number of favourable replies received, both from members of the 
Permanent Committee and from important optical firms, it was 
agreed by the Executive Committee that further steps ought to be 
taken, and on the motion of Dr. R. T. Glazebrook, C.B., F.R.S.. it 
was resolved “ that a meeting of the Permanent Committee, which all 
members of the trade and others interested be invited to attend, be 


held some time in November to consider what action should be taken 
with a view to organising an Optical Convention in 1912." The time 
and place for this meeting will be announced as early as possible. 
The chair will be taken by Dr. Glazebrook. as chairman of the Per- 
manent Committee, and a statement of the principal matters to be 
brought forward for consideration at the meeting will be published 
in due course. 


EDUCATIONAL NOTES. 


Liverpool University.— The foundation stone of new engineering 
laboratories was laid on Saturday last Бу Mr. T. Fenwick Harrison. 


The cost of erecting the building will be met bv a fund of £35,000, 


which has heen provided by Mr. Fenwick Harrison, Mr. J. W. Hughes and 
Mr. Heath Harrison. 

Prof. WarkKINsoN, in thanking Mr. Harrisen for layirg the foundation 
stone. said that for many vears the space in the ergincering laboratory 
had been inadequate. In the development ard use «f engineering 
laboratories the Germans had been ahead of all other countries, and when 
he visited their principal laboratories he found that they were still 
developing, and at a more rapid rate than we were doing in this country. 
Last year he visited the principal engincering schools in the United 
States and Canada, and in nearly every one he found that their gigantic 
laboratories were being greatly extended. Both the Germans and the 
Americans realised far more than we did in this country the value cf а 
University training.and they also realised that in this age, when machinery 
played such a large part in almost every industry, that that training was 
the best for those who were to control and direct most «f the great 
industries. They intended that the equipment in the new laboratories 
in marine engineering, internal combustion engines, steam turbines, 
refrigeration and fuel testing. should be second to none in Great Britain. 
The greater success of Germans in the invention and design of internal 
combustion engines was, no doubt, directly due to their hetter training 
in scientific principles. The great danger at present was that the Germans 
would be able to produce internal-combuction engine-prepelled battle- 
ships before we could do so. 


Darlington Technical College.— At the annual meeting on 20th inst. 
the mechanical engineering laboratory was opened by the Hon. 
C. A. Parsons, C.B., F.R.S. 

The equipment of the new laboratory includes а 6 н.р. gas engine and а 
5 н.Р. petrol engine, also water turbines, drilling and testing machines and 
hydraulic apparatus, and all the requirements of a first-class plant have 
been provided. ‘The electrical appliances include пи tors, ду namos and 
other necessarics. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 28th (to-day). 
PHYSICAL SOCIETY. 

5 p.m. Meeting at the Electrical Engineering Laboratory, King’s 
College, Strand, W.C. “ Demonstration of a New Method for 
Producing High Tension Discharges.” by Prof. Е. Wilson and 
Мг. Н. W. Wilson. Paper on " The Behaviour of Steel Under 
Combined Static Stress and Shock," by Mr. Е. Rogers. 

MANCHESTER LOCAL SECTION or THE [NSTITUTION OF ELECTRICAL 
ENGINEERS. 


7:30 p.m. Meeting in the Banqueting Hall, Midland Hotel, Man- 
chester. Chairman’s Address by Mr. J. S. Peck ; followed by a 


Smoking Concert. 
NORTH East Coast INSTITUTION OF ENGINEERS AND SHIPRUILDERS, 
7:30 p.m. Annual meeting in the Lecture Theatie of the Literary 
and Philosophical Society, Westgate-road, New castle-on- Tyne. 
Presidential Address by Col. В. Saxton White, V.D. 
SATURDAY, October 29th. 
ASSOCIATION ОЕ ENGINEERS-IN-CHARGEF. 
7 p.m. “ Ladies’ Night оса] at Abercorn Rooms, Liverpool- 
street Hotel. 
MONDAY, October 31st. 
NEWCASTLE LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
$ p.m, Meeting in the Armstrong College, Neweastle-on-Tyne, 
Address by the Chairman of the Section, Мг. С. Faraday 
Proctor. 
TUESDAY, Novembr 18%. 
ELECTRICAL CONTRACTORS? ASSOCIATION (LONDON SECTION). 
3 p.m. Meeting at Frascati's Restauri nt, Oxford-street, W. Dis- 
‚ cussion on М. В. Ratcliffe’s Paper on * Mears to be taken to 
increase the Status and Efficiency of our Asscciation.”’ 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Supper and Smoking Concert at the Mosley Hotel, 
Piccadilly, Manchester. ` ; 
INSTITUTION OF (луп, ENGINEERS, 
$ p.m. Meeting at the Institution, Great George-street, West- 
minster. Presidential Address by Mr. Alexander Siemens, 
THURSDAY, November 3rd. 
zi RÖNTGEN SOCIETY. 
Б р % ^ 9 и > К 1 А 
:15 Db ее anos er-square, W. Presidential Address 
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THE 1910 EDISON STORAGE BATTERY.* 


BY WALTER E. HOLLAND. 
(Concluded from pag? 50.) 


Summary.—The author gives very detailed results of tests on the 
Edison storage cell carried out at the Edison laboratory. Besides the 
usual charge and discharge curves, the author deals in detail with 
the method of testing, rating, retention of charge, endurance, short 
circuit tests and special idiosyncrasies. 


Constant current discharges of the Edison battery at no matter 
what rate are found to give a quite constant output figure if carried 
to very low voltage (see Fig. 12), and differ only as to average 


— 
923 


40 80 120 160 200 240 
Amp г. - Hours, 

Fic. 12.— ТУРЕ Аб CELL, CONSTANT-CURRENT DISCHARGES TO ZERO 
VOLTAGE AT VARIOUS RATES. CELL CHARGED 7 HOURS AT 45 AMPERES, 
STARTING FROM ZERO VOLTAGE IN EACH CASE. 

NoT£.—Numbers on curves represent their respective rates in amperes. 


voltage, this being higher or lower according as the IR drop in the 
cell (depending on the I value) is little or much. The low voltage 
part of the curve cannot be considered useful, however ; so the state- 
ment sometimes made that the ampere-hour output of the Edison 
battery is independent of the discharge rate is not strictly true. 
On the other hand, it would not Бе a fair test to terminate high-rate 
discharges at 1 volt or 0:9 volt, as is done usually in normal rate 
tests, because this would not correspond to the same state of dis- 
charge ; and the cell would start the next charge in a semi-charged 
condition, which would make the subsequent discharge abnormal. 


20 40 60 мо 100 120 149 160 1*0 
Ampere- Hours, 

Fic. 13.—ТүрЕ А4 CELL, DISCHARGES 
QUENT TO NORMAL CHARGES or 7 HOURS AT 30 AMPERES. 


AT DIFFERENT RATFs SUBSE- 


Discharge rate-amperes... 15.. 30.. 45.. 60.. 90.. 120 .. 150 .. 180 
1254 


" m OV. Watts ..182..,.26 1.» 520... 670.- 91'9,, ОЭ, .. 131°6 
Av. voltage of discharge .. 1°243.. 1 203.. 1:115.. 1116.. 1'021.. 0:921.. 0:836.. 0731 
Ampere-hour output...... 173.5. . 170 7.. 1685. . 1685.. 1667.. 1650.. 1625.: 1575 

att-hour output ....... 2169... 2055.. 195%0.. 188'°0.. 1700.. 1520.. 1360.. 1150 
Ау. temp. of discharge (F.). 907.. 86°6.. 1040.. 1071.. 113:6.. 115°0.. 1307.. 1336 


Also, it is possible to discharge at a rate so high that the very first 
volt reading will be lower in value than the above-mentioned regular 
terminating voltages. The author believes the fairest plan in this 
case is to discharge to successively lower voltage points as the rate 


-i8 increased, each terminating voltage to be lower than the previous 
ВЕ НЕЙ ME WI UU TENET PESSI 


* Copyright. All rights reserved by the Author. Paper read before 


the Association of Edison Illuminating Companies, M 


VOLUME. 
60 CELLS ASSEMBLED IN FIV 
EQUIPMENT. ALL CHARGES АТ NORMAL RATE FOR 7 Hocns. 


and data figured therefrom. 
output now decreases very 8 | | | 
but, as before, most of the loss is a voltage loss. 
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one by a value corresponding to the average increase of IR drop in 
the cell resulting from the increase of current. Thus, if the A4 
cell (whose average internal resistance Fig. 6 shows to be 0-0037 
ohm) is usually taken to 0-9 volt on a discharge at 39 amperes the 


110 


100 


100). 
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Pere ntage (Normal: 


Ratio of Discharge Rate to Normal, 
Fic. 14.—HR ELA TION OF OvTPUT CHARACTERISTICS TO RATE OF DISCHARGE 


Type OL а S Le art ne ЕУ A4 A6 AR 
Normal discharge rate in amperes ..... у e eee JD >, 55 АУ 60. 
р averapé 902761009") „адаанда eaa ss FZ si Г: «5 12 
»  ampere-hours jo VENAGene FEE TW Dae os 1707 256'1 341°4 
»  watt-hours ig.) (a: Tp TR depo ce 2050 307 0 4100 


discharge should be carried 0-11 volt lower or to 0-79 volt when the 
rate is doubled to 60 amperes, because in that case the average 
increase of IR drop in the cell would be 30 x 00037 — 0-11 volt. If 
this plan be followed the amount of change of voltage from the 


Output in Watt-Hours per Pound. 


Rate of Discharge in Watts per Pound, 


Fig. 15.—Ov Pr T at DIFFERENT DISCHARGE RATES IN RELATION TO 
WEIGHT. DATA BASED ON THE WEIGHT OF A COMPLETE Аб BATTERY OP 
50 CELLS ASSEMBLED IN FIVE-CELL TRAYS—THE COMMONEST STANDARD 
EQUIPMENT. ALL CHARGES AT NORMAL RATE FOR 7 HOURS. 


heginning to the end of discharge will be practically equal at all rates, 
and the cell will be taken to a corresponding state of discharge each 
time. 

Fig. 13 shows a series of tests made according to the above plan, 


Output in Watt- Hours per Cub. Ft. 


0 200 400 600 800 
Rate of Discharge in Watts per Cub. Ft. 


Fig. 16.—Ovrevt АТ DIFFERENT DISCHARGE ВлтЕез IN RELATION TO 
Data BasED ON THE VOLUME OF A COMPLETE Аб BATTERY ОР 
E-CELL TRAYS—THE COMMONEST STANDARD 


It will be seen that the ampere-hour 
lightly as the discharge rate is increased, 
, The variatiom of 
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ampere-hour output, average voltage and watt-hour output with 


discharge rate is shown in Fig. 14 where normal values of these are 
each taken as 100 per cent. 


SPECIFIC OUTPUT. 


RETENTION or CHARGE. 


An interesting but not at all surprising characteristic of the Edison 
battery, which probably is common to storage batteries in general, is 
the fact that the rate of loss of charges during idleness varies with the 


In judging of the relative merits of storage batteries of different | temperature at which it stands. the loss being slight in the cold and 
classes there are two appropriate bases of comparison as to output— | greater as the temperature increases. Fig. 17 shows the results of 
the basis of weight and the basis of volume. In all non-stationary : two series of tests, in one of which the cells after charge were imme- 


service, such as automobile or car propulsion, car-lighting and 
so forth, high output per unit weight of battery is all-im- 
portant, while the space which a battery occupies, if not 
ridiculously great, matters little, amounting to a question 
of vehicle design. In Fig. 15 is given the energy output at 
different rates of power delivery calculated for llb. of 
Edison battery ; and the same referred to 1 cubic ft. of battery 
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A 
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ai WE 20 49 60 — s0 10 10 — 140 160 — 180 200 22) 
0 1 2 8 4 5 6 т к 9 WW Amp re- Hours, 
Period «f Rest between Charge and discharge, in Dans. | | 
Fig. 17.—RETENTION OF CHaRGE ON STANDING IDLE АТ Vic.19.—TvrE A4 CELL, NORMAL RATE DISCHARGES BEFORE AND AFTER SHOCK 
TEMPERATURE OF 75°F. AND 35°F. NORMAL AMPERE-HOUR TEST, IN WHICH TEST THE 13-5 LB. CELL WAS LIFTED AND DROPPED } IN. ON SOLID 
Capacity, A4-170, Аб-255, A8-340 Woop 1,776,000 TIMES. CELL HAD NORMAL RATE OVERCHARGE IN EACH (CASE. 
a , аә e 


js given in Fig. 16. The figures are based on the total! weight end 


maximum volume—that is, the required volume of battery compart- 
ment—of a complete battery of a standard number of cells. These 


© curves were derived from the normal-charge tests shown in Fig. 13. 


It is not the purpose of this Paper to make comparisons, but those 
who have reliable data on lead batteries are invited to plot in com- 
parative curves made on the same bases. They will then see that the 
Edison battery has an immense advantage in weight over the best 
lead batteries, while in volume it matches them pretty closely. 


TEMPERATURE. 

The effects of changes of temperature оп the behaviour of a storage 
battery are so varied and numerous that a book could be written on 
this subject alone. Many tests of the Edison battery have been made 
to determine these effects, and an extensive series of temperature tests 
js now being carried on at the Edison Laboratory ; but the subject 
can merely be touched upon here, and later, in al! probability, an 
entire Paper will be devoted to it. 
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Fig. 18.— ТурЕ A4 CELL. NorMAL ВАТЕ DISCHARGES BEFORE AND 
AFTER A Loxa REVERSAL TREATMENT CONSISTING OF CHARGING IN THE 
REVERSE DirEcTION—i.¢., WITH THE IRON AS ANODE AND THE NICKEL 


As CaTHopE—roR 15 Hours АТ 30 AMPERES. Each DISCHARGE 
FOLLOWED A NoRMAL OVERCHARGE OF 15 HOURS. 


So far, it has been determined that, in general, the cooler a battery 
is kept the longer will be its life ; and that heat during charge is more 
detrimental than heat during discharge. As regards immediate out- 
put, the highest results are obtained by charging cool—say, at a cell 
temperature of 75°F. to 85°F.—and discharging hot—that is, at 
120 deg. to 130 deg. cell temperature. The output will be reduced if 
charging is done at a cell temperature of less than 50°F. or more than 
105°F., or if a battery is cooled to a low temperature during dis- 
charge. The Edison battery appears to be affected in about the same 
degree as the lead battery by low temperatures, and the salvation of 
both in cold weather lies in the fact that they are self-warming. Ц 
is a providential arrangement that the internal resistance of a cell 
becomes greater as the temperature decreases because on this account 
the generation of heat within a battery is greatest when the battery 
‘is cold and automatically decreases as its temperature rises. : 
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diately put in an ice box to stand, while in the other case the cells 
were left to stand in a room whose temperature averaged close to 75°F. 
ENDURANCE OF ABUSE. 


The sturdiness of the Edison battery has often been summed up in 
the statement that it is "fool-proof." Апа so it is—but there are 
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Fic. 20.—TvPE А4 CELL. PERFORMANCE OF А CELL WHICH WAS GIVEN 
28 CYCLES OF NORMAL CHARGE AND DISCHARGE WITHOUT THE ADDITION 
or WATER, WHICH ABUSE LOWERED THE SOLUTION LEVEL To 2$ IN. 
BELOW Tops OF PLATES. 


idiots! Therefore. the Company does not feature this quality, but 
rather insists on careful handling of the battery at all times. Never- 
theless, we have made many “ fool " tests for our own satisfaction, 
and there can be no harm in showing the results of some of these to 
sensible men. The curves are self-explanatory, and will be presented 
with little comment. T 

Fig. 18 shows that no injury results from connecting up а dis- 
charged cell with the polarity reversed and charging in the reverse 
direction at normal rate for 15 hours. 
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Fic. 21.—ТҮРЕ A4 CELL, NORMAL КАТЕ DISCHARGES IMMEDIATELY 


AFTER STANDING TWOWEEKS’ DiscHARGED, WITHOUT SOLUTION AND WITH 
FILLING APERTURE ОРЕХ. ALL CHanGES 7 Носвв АТ 30 AMPERES. 
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Fig. 19 shows the indifferent effect on a cell's electrical character- 
istics of a severe mechanical shock treatment. 

Fig. 20,contrary to all reason and theory, demonstrates that even 
carelessness in regard to keeping the plates covered with solution does 
no immediate damage їо а cell. However, this should not be taken to 
mean that such treatment if persisted in would not ultimately do harm. 
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Fig. 21 show successive discharges of a cell following a period of 
standing with the solution entirely removed. The cell was dis- 
charged before emptying the solution, and afterwards was left for two 
weeks with its filling aperture open. This permitted of enough air 
getting in to discharge the reserve capacity of the iron electrode by 
direct chemical oxidation, and consequently it had to be built up 
again before the cell gave a normal discharge curve. It took five 
normal-charge runs to do this, as Fig. 24 shows, but it could have 
been accomplished at once—it has been found in other instances— 
hy giving а long overcharge. 

OTHER IDIUSYNCRASIES. 

The damage done to lead cells by sulphation through standing 
wholly or partially discharged is well known, and when such a battery 
must remain out of commission for some time it 13 necessary either to 
give it freshening charges at frequent intervals or else to give it a 
complicated shelving treatment involving much labour and trouble. 
The Edison battery can le set aside and forgotten in апу stete of 
charge or discharge for a practically unlimited length of time without 
fear of injury. Fig. 25 shows comparetive dische rges of a cell before 
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Fio. 22.—NonGMar Rate DISCHARGES OF CELL WHICH Was ALLOWED 
To STAND FOR Six MONTHS COMPLETELY DISCHARGED. NokMAL RATE 
OVERCHARGE GIVEN IN EACH CUASE, 


Run 36— Test made iust before the sixemontts stand. 
Run 37 -First tet after ctandioe dict uter Г six тст. 


and immediately after it had stood six months in а totally discharged 
condition. 

Fig. 23 is an interesting curve showing the alacrity with which the 
Edison cell adjusts its voltage to sudden changes of discharge rate ; 
and showing also how nearly the voltage at different rates corre- 
sponds to that of constant-current discharges at each rate. The 
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voltage. The improvement is hardly great enough to show on a 

normal-rate discharge, but becomes very evident at high’ rates, as 

-hown in Fig. 26. Í КЫ 
LIFE. 

The length of time which’ the new type of Edison battery will 
continue to have a useful capacity must remain a conjecture, sutti- 
cient time not having vet elapsed since its inception to ascertain this 
by actual service tests. Life tests have been made in the laboratorv. 
however. under conditions designed to accelerate deterioration ; and 
by comparison and inference some sorts of an estimate can be formed 


from the results of these. 


Fic. 24.— APPARATUS FOR SHORT-CIRCULT TESTS. 


To get life results more quickly use is made of two principles, one 
—mentioned previously under " Normal Ratings “-—that high-tem- 
perature working shortens life; the other, that discharging to zero 
voltage, if practiced continually, has a similar effect. 

All ideas as to improvement of the storage battery are first tried 
out in miniature cells having the single iron pocket and single nickel 
I parts, respectively, of regular plates) as electrode 
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slight disagreement between these voltage values is accounted for by | tube (1, and 
units. These experimental cells are just like the commercial cells in 


variations of internal resistance due to temperature differences, The 
dropping off at the highest rate toward the end of the varied- 
rate discharge seems to indicate that it is the increased 
heating alone which causes full capacity to be given at the 
кеше high rate of constant current. 
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Рю. 23.—ТурЕ А4 CELL A DISCHARGE AT. SUCCESSIVE 

RarEs oF 30, 60 ANp 90 AMPERES COMPARED WITH CONTINUOUS 


SHORT-CIRCUIT TESTS. CELL 


Fic. 20.—TypE A4 CELL. SUCCESSIVE 
DISCHARGED To EXHAUSTION 


CHARGED 7 Hovrs АТ 30 AMPERES, 
THROUGH AN EXTERNAL RESISTANCE оғ 0`0005-- OHM, CONSISTING PRIN 


CIPALLY OF THE AMMETER SHUNT. 


DISCHARGES at EACH ОЕ THESE RATES. 


The Edison cell thrives on short-circuit discharges. The picture, 
Fig. 24, shows the apparatus used for making short-circuit tests, 
and gives an idea of the low resistance of the circuit. Fig. 25 gives 
the current curves of four consecutive short-circuit discharges of an | 
A4 cell, which show an actual betterment of the cell by such | 
treatment. Nine short-circuits were given т this instance. but the | 

| 


betterment ceased after the fourth tun. This betterment has been 
found to be due to the fact that high-rate discharges improve the 
working conditions of the iron electrode, giving the cell stronger | 


mechanical construction and give comparative results at proportional 
rates, А relatively quick life-test is obtained by maintaining such 
cells at a temperature of 130°F. during both charge and discharge. 
and carrying every discharge to zero voltage. After every 50 such 
“ hot runs " each group of cells is allowed to cool down, and is then 
tested at normal temperature. It is certain that this “ killing test ` 
is at least three and perhaps five times as severe as the conditions 
of commercial service—that is, 50 hot runs would be equivalent in 
effect to 150 to 250 runs in practice. Nevertheless, miniature regular 
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cells will increase in capacity during 150 to 200 hot runs, and at the 
end of 500 hot runs will usually have better than original capacity. 
In some cases after 1,000 hot runs, cells had lost only 20 per cent. of 
their original capacity. 
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Еа. 26.—CoMPARISON OF NORMAL AND HIGH-RATE DISCHARGES MADE 
BEFORE AND AFTER NINE SHORT-CIRCUIT DISCHARGES TO EXHAUSTION, 
CHARGES 7 HOURS aT 30 AMPERES. 


Life tests of many A4 cells are also made, but at somewhat 
lower temperatures, as it is desired to have the conditions approach 
a little nearer the normal. In this case the temperature averages 
only 105°F. to 110°F., but everv discharge is carried to zero v oltag ge. 
each cell then being short- circuited some minutês to ensure its com- 
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Fic. 27.—CowPanisox oF LIFE CURVES ОЕ “A” AND “E” TYPES IN 
SEVERE ENDURANCE Тезт. 100 PER CENT. ORIGINAL CAPACITY (OvER- 
<HARGE) Еосліз: E18, 150 A.-H., E27, 225 A.-H., A4, 178 A.-H., Аб, 
267 ee AS 356 А.-н. 


The ' E" type, which lost 50 per cent. of its capacity in 250 runs under the condition? 
of this ss had a useful life of from 3 to 5 years in actual vehicle service. 


plete discharge. The severity of this test as compared with service 
conditions can be judged from data obtained on the “Е ” type of 
Edison cell, some batteries of which were put in commercial operation 
six years ago. Curve “ E" of Fig. 27 shows that this old type lost 
50 per cent. capacity in 250 runs under the conditions of this test, 
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Fic. 28.—ТурЕ А6 CELL. DISCHARGES ON OVERCHARGE AND ON NORMAL 
CHARGE OF THREE Аб CELLS SUBSEQUENT TO HAVING COVERED 17,000 
MILES IN A 1-тох DELIVERY WAGGON. CHARGES AND DISCHARGES АТ 
CONSTANT NORMAL КАТЕ, 45 AMPERES. 
DATA-AYVERAGE OF 3 CELLS. — 


Normal charve. Overcharge. 

Ampere-hour ош!риї................. oua 2650 = 307:5 
Watt-hour output рокера y vn ees 3142 T 3634 "|; 
Average discharge voltage ................ 1:186 ex 1181 
Ampere-hour е!йсїепсу................... 84:29, К — 
Watt-hour efficiency .................... 59:1% id = 
Watt-hours рег cubic-foot ...... bey Ones 13350 | . 15430 

^ ic pound. occ E RECEN 1964 >. 15:03 


* 


and yet in actual vehicle service it had a useful life of three to five 
years. Curve “ A” of Fig. 27 is the life result to date of the ^ A " 
type under the same adverse conditions. The inconstancy of the 
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output.in this case comes principally from differences of tempera- 
ture, as the tests were made ina top-storev room whose temperature 
varied considerably, depending upon outside conditions. 

Two years ago the first regularly manufactured ** A""-type battery 
(A6 cells) was installed in à demonstration waggon of one of the 
vehicle companies. After а few months of this service, during which 
severa] long test runs were made, the waggon was sold to à New York 
dry goods house, where it is stil in operation. In July last 
three cells were taken at random from th.s battery for test after 
having covered 17.000 miles. The results of the test are given in 
Fig. 28, which shows that these old cells, formed up under com- 
mercial service conditions, are actually better in overcharge capacity, 
in output on normal charge, and in efficiency than the average of 
cells formed up under laboratory conditions ; and that the watt-hour 
output given on normal charge is now, after 17 ‚000 miles, 16 per cent. 
above the rated watt-hour output, while the maximum output ex- 
ceeds the rating bv 34 per cent. In the light of such a performance 
who can set a limit to the life of the new Edison battery ? 


SURFACE-BRIGHTNESS AND A NEW INSTRUMENT 
FOR ITS MEASUREMENT.* 


ВУ J. S, DOW AND V. Н, MACKINNEY. 


Summary.—The authors descri:e a surface brightness photometer, 
consisting essentially of a surface of which the illumination can be varied 
and which is compared with the surface under observation. The instru- 
ment is useful, asjit affords an easv means of measuring the illumination 
of surfaces, even at a distance. Nome interesting results are given, and 
the scope of the instrument is discussed. 


> Although measurements of illumination give useful information, 
yet for practical conditions the meisurement of brightness is what 
is really required. Thus the surface brightness, i.e., the reflected 


— 


—— 


Fic. 1.—Surrace BRIGHTNESS PHOTOMETER. 


light after absorption of some of the incident light, is what enables 
us to read. Similarly the light retlected from walls is more 
ишн than the light falling upon them. 


The “ Lumeter > Surface-Brightness Photometer. —The authors 
have therefore devised an instrument which they term a “ Lumeter," 
which is shown in Fig. 1. The idea of the instrument is to enable 
an observer to measure the surface brightness of any surface by 
comparing it direct with a standard. illuminated white one. The 
manner in which this is done will be understood from Fig. 2. The 
observer looks direct at an illuminated screen and sees, through an 
aperture therein, the illuminated surface to be studied—for example, 
a picture, or some object in a shop window. This screen is illu- 
minated by an opal glass plate. Behind this is a small metallic 
filament glow-lamp at a su fficient distance to render the screen of 
uniform brilliancy. In the illustration the screen, with its circular 
aperture, has been taken out and will be seen resting against the 
box. The sector-shaped opal surface can also be clearly noted. 

The screen has been made by depositing a matt white precipitate 
on thin glass and then scraping away a contral disc. The screen 


* Abstract of a Paper read before the Optical Society. 
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is subsequently covered by a thin glass plate, which is bound in 
position. The actual white surface is thus preserved from air and 
moisture, and the glass cover can be handled with safety and easily 
cleaned. The position of the screen is such that no direct reflection 
from this surface into the evepiece is possible. 

The method of altering the illumination is somewhat unusual. 
The screen, S (Fig. 3), is covered by an opaque diaphragm 
which onlv allows a sector to be exposed. In front of this evenlv 
illuminated sector two corresponding opaque screens, attached to 
levers A and B, can be made to pass. Аз the screen, A, is moved in 
front of the sector its area, and therefore its intensity as a light 
source, will be uniformly diminished from. say, 1 to 0-1. The 
remaining intensity, 0-1, is derived from the part of the surface still 
visibl» through the ring, В. The area of К is arranged to be exactly 
ith of the total area of the bright sector. The lever attached toA 
therefore travels on an equally divided circular scale with nine 
divisions from 1 to 0-1. 

Having drawn across the lever А. we cen gradually reduce the 
illumination still further by also bringing over the lever B. This 
exactly resembles А, with the exception that there is no ring cut 
out. In doing so we gradually cut off the illuminated portion of 
the opal plate still left exposed and reduce the illumination uniformly 
from 0-1 to 0. The lever, B, travels on а second scale immediately 
above that of А, graduated from 0-1 to zero. 

A word or two mav be said regarding the units in which the scale 
ought to be calibrated. Strictly speaking. the instrument measures 


Fic. 2.—INrERIoR or PHOTOMETER. 


‘surface brightness " or “intrinsic brilliancy.” This 


expressed either in terms of “ candles per square centimetre " or in 
terms of the illumination in lux or foot-candles which a truly white 


surface would have to receive in order to have an equivalent bright- 
ness. The latter isthe method most suitable for practical purposes, 


and nas been'adopted in this instrument. | 

Before using the apparatus, one adjusts the position of the glow 
lamp illuminating the opal plate until the brightness of the white 
surface, М (as compared with another similar white surface illuminated 
by а standard lamp at a specified distance), 15. say, exactly one foot- 
candle. One then fixes the lamp in this position and regards the 
scales as registering in foot-candles. 

By means of the device already described one can measure values 
from under ,},,th to 1 foot-candle. It is also proposed to equip the 
instrument with two dark glasses, each absorbing j5th of the light 
passing through them. in order to increase the range of the instru- 
ment upwards. Аз an illustration of the wide range of brightness 
that can be measured by this means, it may be mentioned that the 
writers have measured values of over 50 foot-candles in shop windows, 
while it is also possible to estimate the brightness of the sky in the 
night-time. This proved in one case to be about 0-008 foot-candles. 
In another case. owing to the diffusion of light from neighbouring 
arc lamps, a value of 0-015 foot-candles was registered. 

There were a large number of special difficulties originally met 
with in securing a uniform scale, but it is now anticipated that this 
can Le regarded as correct within 5 per cent. over its length. 

‚ Measurement of Illumination and Candle- power.—Although mainly 
jntended for the measurement of surface brightness, the instrument 
гап be easily emploved to measure illumination. In this case а 


may һе 


ый 


lamp. and the same surface is used for subsequent measurements. 
For this purpose a screen that is diffusive and dead white is desirable. 
Yet, as the same screen is used both in calibration and in experi- 
ment, any error caused: Бу imperfect compliance with these con- 
ditions tends to * cancel out " as far as measurements of illumination 
are concerned. ` For practical purposes, good white cardboard or 
drawing paper, from which anv glaze has been removed, answers. 
It is often convenient to pin into position in inconvenient corners, 
is cheap, and is readily replaced when soiled. The size of the 
surface emploved naturally depends upon the distance from which 
it is likely to be observed. For near work a piece about the size of 
a half-crown is often ample. and the ability to use such a small 
surface enables one to penetrate into crannies where it would other- 
wise be impossible to obtain a measurement. Оле case in which 
white card or paper is convenient is in getting a rough idea of the 
reflecting power of wall-papers, curtains, «с. All that is necessary 
is to pin the card on the material in question, and txke, first. a read- 
ing of the illumination on the white eard, and then of the surface 
brightness of the adjacent material. 

By a very simple addition the instrument can also be utilised to 
measure the candle-power of lamps in a room ог street. A small 
tube terminating in an opal glass plate, ground on both sides, is 
inserted in front of the photometric screen. The observer then 
merely presents the instrument towards the lamp studied and 
balances the illumination of this opal plate. Then, knowing the 
distance of the source, he cen readily calculate its intensity. It is, 
of course, necessary to determine once for 2] the constant of the 


instrument before use. 

Practical Measurements of Illumination and Surface Brightness.— 
A measurement of the brightness of a surface by means of this 
instrument is unaffected, within wide limits, by the distance away 
of the observer. 

The chief advantage of surface brightness measurement is that it 
enables one to go right to the root of the matter—to study the 
illumination at the exact spot with which we ere concerned. With 


white surface is exposed to the illumination of the standardising 
| 


A 


Fic. 3.—DiaAGRAM SHOWING METHOD OF ALTERING ILLUMINATION, 


the instrument described one can determine not only the illumina- 
tion provided by the lighting engineer, but the resulting actual 
brightness of the objects illuminated, Again, in studying distribu- 
tion of illumination it is often very convenient to measure surface 
brightness. For example, one can determine the distribution of 
light over a large placard or the face of a building by merely pointing 
the instrument in the desired direction, and in this way one can 
reach parts which it would otherwise be extremely difficult and in 
many cases almost impossible to get a measurement. Аз an extreme 
illustration of measurement at a distance, it may be mentioned that 
we attempted to measure the surface brightness of the dial of the 
clock in Westminster Tower, which, viewed from the lower end of 
Whitehall, will just cover the aperture in the instrument. Owing 
to the fact that the surface is interlaced with opaque lattice work, 
it was not easy to get an exact reading, but the apparent illumina- 
tion seemed to be between 1 and 2 foot-candles. At close quarters 
the method is also advantageous. because one can map out the 
illumination on quite a small area. The instrument can be easily 
applied to determine both the illumination and the surface bright- 
ness of wall.papers in various rooms in a house. АП that is neces- 
загу is to set up the white surface ол the wall and to measure first 
the brightness of the white surface and then that of the adjacent 
wall-paper. 

One is too often inclined to suppose that if an illumination of 1 
foot-candle is provided all has been done that can be expected to 
render reading comfortable. But the paper on which the characters 
are printed may reflect but a fraction of the light impinging upon it. 
When one is reading a newspaper in a lighted train one frequently 
suffers through this fact as well as through deficient illumination. 
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The following figures were recently obtained for three well-known 
newspapers :— 
Reflecting Power (Relative). 

White cardboard .................... esses... 100 

* Westminster Gazette ”...........:1.:......... 90 (very approx.) 

“Globa "ыраиы 

* Sporting Times " „п.п... DÀ y $5 
And it may be added that the cardboard in question was not as 
white as might have been selected, so that the results are high, if 
anything. 

A great deal has been said recently about the necessity for good 
illumination in schoolrooms. Until one attempts to make measure- 
ments one would hardly credit the variations in daylight that occur 
even in a room liberally supplied with windows. At а technical 
college known to the writers there is one classroom. 30 ft. by 25 ft., 
with high windows all the way down the left-hand side (facing the 
street). Yet at five o'clock on a September dav the illumination 
on the best lighted desk was 10 foot-candles, while the worst seat 
received only 0:6. Moreover, the illumination of the blackboard 
varied from 5 foot-candles at one end to only 0-5 at the other. 

There are few instances of wider variations in lighting conditions 
than those which seem to prevail in railway carriages and tramears. 
As yet there does not seem to be апу regluar standard adhered to. 
although it may safelv be said that the nature of the illumination 
is often a powerful inducement to travellers to select one route 
rather than another. 

Npecial care was taken in the design of this instrument in the hope 
that it might also he found useful for many laboratory purposes in 
which the very highest precision necessary for standard work was 
not demanded. It is somewhat curious that in photometrical 
laboratories, in technical colleges, &e.. there is often no meen 
between extremely elaborate experiments end the use of incon- 
venient and antiquated apparatus. 

An instrument such as this, in which a uniform scale is emploved, 
saves а considerable amount of time, since the result can be read off 
at once; and the long calculations based on the inverse square laws, 
usually associated with work on a photometric bench. are avoided. 
The instrument should be serviceable for funde mental experiments 
hy students on glowlamps. &с.. as well as for illumin»tion measure- 
ments, One type of experiment for wnich it seems particularly 
well suited is the studv of the absorption powers of solutions and 
glasses, &c., and the reflecting power of diferent surfaces. 
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DISCUSSION, 


Mr. CONRAD BECK referred to the wide range of the instrument which, 
he suggested, would render it very convenient for studving the variations 
in the*brightness of surface illuminated by daylight under ditferent con- 
ditions. Until one had actual measurements one could hardly стай the 
enormous variations of this kind that took place. 

Мг. L. GASTER laid stress on the need for simplicity and portability in 
modern instruments for measuring illumination, rather than a needless 
degree of accuracy. Such instruments should be of considerable service to 
school and factory inspectors in enabling them to preservea record of the 
conditions studied. He w as very glad that Мг. Dow and Mr. Mackinnev 
meant to examine every instrument. before it was sent out, ах, in his 
opinion, this was very desirable in the case of photometric instruments. 

Mr. J. DancH. said that he had been looking for some vears for an 
instrument which would enable surface brightness to be measured. Now- 
adavs it was recognised that inconvenicntly bright lamps ought to be 
shaded, and there was a tende ‘ney to rely upon reflected light from sur- 
faces in order to secure a soft illumination. He thought that it would 
often be convenient in connection with inverted lighting. &c., to 
determifte the surface brightness of the illuminated ceiling in terms of 

candle- power per square inch, and he presumed this instrument. would 
be serviceable for that purpose. 

Mr. E. P. Hortis referred to the dithculty of securing perfect diffusion 
by transmitted light, and congratulated the authors on the success they 
appeared to have had in this direction. He was disposed to suggest, 
however, that it would be better not to use the direct rays of the lamp at 
all, and to rely solely on diffused light in the white chamber, on the 
principle of the Ulbricht globe. 

Mr. S. SMITH referred to the difficulty of determining when a glass pos- 
sessed the same reflecting power throughout the spectrum. | 

Mr. S. D. CHaLMers (the President) briefly emphasised the importance 
of measurements of illumination, and put forward two suggestions. In 
the first place he thought it would be well if some additional apparatus 
could be added to the instrument to indicate when the cell was becoming 
too far discharged for use. In the second, he suggested that а possible 
method of reducing the ight without altering its quality would be to make 
use of a double reflection from two glass plates. 

Мг. J. S. Dow, in reply, mentioned a curious experience as an illustra- 
tion of Mr. Becks remarks on the variation of daylight, and the мау in 
which the eye was deceived. One September evening Мг. Mackinney 
and he had been walking through the park in the fading davlight. and it 
occurred to them to measure the surface brightness of the dark tree 
trunks. They were somewhat surprised to find that these were as bright 
as 2 or 3 fouot-candles. Subsequently they went into a tea shop, and the 


effect was that of coming into a brightly lighted interior from the twilight 
outside. Yet strange to sav the surface brightness of the white table- 

cloth bv artificial light was considerably less than that of the tree trunks 
outside, a result which appeared almost incredible to the unaided eve. 
The explanation seemed to lie in the effect of the relatively bright sky 
overhead (having а surface brightness of hundreds of foot- candles), which 
caused all moderately illuminated objeets outside to appear dim in com- 
parison. Mr. Dow then alluded to Mr. Darch’s suggestion, and 
hoped eventually to utilise a cap of an absorbing nature which would 
enable the scale to be calibrated in candle-power per square inch. The 
difficulty in determining the brightness of very strongly illuminated sur- 
faces such as lamp shades, &c., was to reduce the light by a prescribed 
amount without seriously affecting its quality. He thought, however, 
that there would not be much difficulty in getting glasses which would 
reduce the light to lath, and vet be sufficiently neutral for practical pur- 
poses. On the other hand, as Мг. Smith had said, there were difficulties 
in securing strict neutrality from an accurate and scientific standpoint, 
and he would certainly hesitate to make use of absorbtion as а basis of 
measurement in exact spectroscopic work. One objection to the sug- 
gestion that no direct light from the small glow lamp should be allowed to 
illuminate the ground opal plate in the instrument was that it would be 
dificult to get a high enough illumination of the photometric screen by 
this means, As had been explained, the accuracy of the instrument was 
not seriously affected by the presence of this direct light, and the move- 

ment of the lamp to and fro was a convenient w ay of adjusting the illu- 
mination of the photometer screen to the desired value in calibration. 

As regards the falling Р.Р. of the accumulator, this was of course a matter 

to be reckoned with, but it was not entirely unfortunate that the fall, once 
it set in, was very rapid. This made it quite clear that the cell wanted 
re-charging, One indication of falling voltage was that the light, and 
consequently the illuminated ring, became vellower. Of course, acces- 
sory apparatus, such as a voltmeter, could be provided, but it would add 
to the size, weight and cost of the instrument. 


DESIGN OF THE ELECTRIC LOCOMOTIVE.* 
BY N. W. STORER AND G. M. EATON. 


Анттату.—Тве authors. first. discuss the те juirements of ditferent 
services and various features of steam and electric operation, and then 
describe the metho Is adopted for transmitting power from the motor to 
the wheels, 

The features to be embodied in an ideal electric locomotive depend 
entirely on the point of view. Алу electric locomotive. however. 
must contain certain essential features: (1) Mechanical parts of 
strength sutficient for the required service; (2) motors of capacity 
sufficient to develop the required power; (3) a reliable transmission 

svstem between the motors and driving wheels ; (4) weight on driving 
wheels sufficient for adhesion ; ; (2) a complete control system; (6) 
riding qualities enabling the locomotive to negotiate the го ils without 
undue damage. Моге or less closely associated with these essentials 
there is an endless variety of detail concerning which no two men 
will hold identical opinions. 

Transmission.—For high speeds and maximum powers the prob- 
lem of transmission is one of the most serious among the mechanical 
probl: ems Confronting the designer. The various tvpes of transmis- 
sion тау he classified as follows, and are discussed later : (а) Gearless 
motor with armature pressed on to driving axle (New York Central). 
(b) Gearless motor with armature carried on a quill surrounding axle, 
and driving the wheels through flexible connections (New Haven 
passenger)  (r) Geared motor with bearings directly on axle and 
with nose supported on spring-borne parts of locomotive (St. Chir 
Tunnel) (d) Geared motor with bearings on a quill surrounding 
axle, and (1) ose supported on spring-borne parts of machine (New 
Haven) and (2) motor rigidly bolted to spring-borne parts of machine, 
the quill having sufficient clearance for axle movements (four-motor 
New Haven freight). (e) Motor mounted rigidly оп spring-borne 
parts, armature rot :ting at same rate as drivers, power transmitted 
to drivers through cranks, connecting rods and countershaft on level 
with driver axles (Pennsylvania). (f) Motor mounting and tran:- 
mission as 1n (6), but motor fitted with double bearings. one part for 
centering motor crank axle and the other for centering the armature 
quill which surrounds and is flexibly connected to the motor crank 
axle (two-motor New Haven freight). (9) Motors mounted on spring- 
borne parts. armature rotating at same rate as drivers, power trans- 
mitted to drivers through offset connecting rods and side rods 
(latest Simplon locomotives). (A) Motors mounted on spring-born? 
parts, armature rotating at same rate as drivers, power transmitted 
to drivers through Scotch yokes and side rods (Valtellina loco- 
motives). (j) Motors mounted rigidly on spring-borne parts, pow.r 
transmitted through gears to countersh: ft, thence to drivers throug! 
Seotch yokes and side rods. 
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* Abstract of a Paper read before the American Institute of Electrical 
Fnzin^ers. 
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A further classification of clestrie locomotives on the basis of 
framing and wheel arrangement is also of assistanee in gaining a clear 
understanding of existing. locomotives. (a) Cab and framing an 
integral structure. All weight carried on drivers. Drivers con- 
tained in a single rigid wheel base (St. Chir Типо 11). (5) Cab and 
truck framing separete structures, all weight сагг on drivers. 
Drivers contained in two rigid wheel base trucks. Drew bar pull 
transmitted through centre pins or through truck frames (Spokane & 
Inlind. Empire Railway and Р.В.В.). (c) Same аз (b). but with 
added idle wheels for guiding and weight carrving (modified New 
Haven passenger and freight). (7) Any of the foregoing forms per- 
manently coupled in pairs or articulated (Pennsylvania). (e) Same 
as (a). but with added idle wheels for guiding and weight carrying 
(Valtellina or New York Central). (f) Cab and framing an integral 
structure. АП weight carried on drivers. Driver wheel Базе partly 
rigid and partly flexible (Nimplon Tunnel). 

Switching Service, = Тһе locomotive should embody primarily in 
its design such features as will enable it to nezoti:te curves and 
special work with the least effort. The following are the chief of 
such feitures in approximately the order of their importance: (а) 
Short rigid wheel base, (b) minimum deadweight рог axle, (0) mini- 
mum ЕЛ weight per axle needed for adhesion, (d) concentretion 
of weight near mid-length of locomotive and short сл} overhang, 
(e) effective equalisation perferably of tho three-point type. (f) 
flexibility of framing under longitudinal twist to assist equalising 
systemi, (9) high centre of gravity (while this is of helpful tendency it 
is probably not worth the expeaditure of much money or w: sight on 
account of the slow speed of operation). 

Slow Freight Serrvice.--Most of the trans-contineatal railrozds are 
to-day limited in their carrying capacity by long mountain grade 
divisions. The present practice is to run the he rviest freignt trains 
that can be operated ove: these divisions. This service is now handled 
by consolidation or Mallet steam engines, which haul 2.09) to 2.509- 
ton trains at 8 to 10 miles per hour, and electric locomotives are 
expected to handle the sime or heavier (reins at higher speeds to 
increase the capacity of the line. 

The latest developments in locomotive design indicate tnat the 
type of locomotive best suited for such service, with sooods of 12 t» 
15 miles per hour. is one having a motor geared to cach ах. The 
feature of prime importance in the design of these locomotives is the 
absence of weight in excess of that nesessary for adhesion, Every 
ton of excess weight in the locomotive means a ton less trailing load. 
A slow-speed freight locomotive should he designed with all weight 
on the drivers. 

In the slow-speed service, the maximum allowable weight por axle 
should be used if the total weigat of locomotive can be thereby 
reduced, A grrester deadweight per axle ein. probably bo tolerated 
{һап is wise in switching service, because being a road engine, a 
much less amount of special work will be negotiated than m the ease 
of a switch engine, and the damage to the track will not be excessive 
at the normal operating speeds, И, however, complete spring sup- 
port of the motors ean be achieved without excess total weight, and 
this can usually be done, then the decrease in mairten ince charge s 
should much more than offset tho increased first cost attendant upon 
such spring support. 

There is a great difference of opinion among railway engineers 
both in regard to the total weight por axle and the amount of dead 
weight allowable, Some would keep the totol weight per axle below 
40.000 lb. and the amount of deadweight equal to that of wheels, 
axles and journal boxes. Others do not hesitate to put 60.099 Th. on 
a single pair of wheels with a dead load of 15.000 1b. to 18.099 Ib. 
The intention here is not to attempt placing strict limits ov axle loads. 
but to call attention to general tendencies, as each actual installa- 
Поп must be settled upon its own merits, or in accordance with the 
pract ce on the particular line involved. The wheel base ef the słow- 
freight engine should be as flexible as possible so as to curve easily 
and prevent flange wear, and should take switches and turn-outs 
without undue stress on the track. No idle leading or trailing truck 
axles will be necessary. The remarks on high centre of gravity, 
equilisation, concentration of weight at mid-length of engine and 
flexible framing apply almost equally on switching and slow freight 
Services, 

Fast. Freight Serrice.—Nome trunk lines have по heavy grades, 
and are able to operate their freight trains at speeds of 30 to 40 miles 
per hour, or even higher. For such roads a locomotive adapted to 
cover a range of speeds from 30 to 60 miles per hour is well suited to 
handle both freight and all but the highest speed passenger trains. 
Two points of departure from switching requirements are worthy of 
particular attention when the speed runs as high as 50 to 60 miles per 
hour. One is a requirement of service operation, and another 15 
imposed by the design. First. the speed makes it advisable to pro- 
Vide leading wheels of small sizo and light deadweight to assist in 


guiding, and more particul:rly to iron the rails down gently to an 
actual bearing surface on the road bed, and thus avoid the knock 
atiendant on hyunmering the free rail down with the heavy driving 
wheel. Second, аз the speed ineroasss, either the tractive effort 
decreases with less weight required on drivers, or the horse-power 
demanded increases with attendant weight inereise and the added 
wheels are necessary to avoid overloading the drive wheel; 


High-speed Passenger Service,—The most important requisite of a 
locomotive designed to operate at 60 miles per hour and over is its 
ability to run at the highest speeds possible without injury to the 
track. All the track disturbances mentioned above, except in curves 
end special work, have been primarily in a vertices! plane. When 
we consider speeds of 50 to 60 miles per hour, however, we are 
closely approaching the range where even on tingent track serious 
l:teral disturbance is Jable to occur. Extensive speed tests have 
shown thet almost any kind of a machine will stav on the track at 40 
miles per hour without serious d:mage to tangent track. As the 
speeds increase above this figure, however, the bad riding qualities 
rapidly appear. 

There are certsin features that tend to reduce the intensity of 
the lateral forces on the track. First of these. and a source of much 
recen! comment, is “high centre of gravity.’ The acceptance 
of this as a cardinal principal of successful high speeding, however, 
is not universal. The theory on which the belief in the value of a 
high centre of gravity is based is that the higher the mass of the 
locomotive is placed above the axles, the less will be its restraining 
intluence against [ог motion on the part of the wheels. "The mass 
of the locomotive msy take the general direction of the track while 
the wheels follow ell the little irregularities in its surface and align- 
ment. 

Assume, for inst nce, that а locomotive is running at high speed 
on tangent track and that some rail defect imposes sudden transverse 
movement upon the wheels. Under these conditions the mass of the 
wheels and axle and eny other masses rigidly associated with them 
will deliver a shock approximating а hammer blow to the side of the 

ail head. Evidently therefore these masses should be minimised 
unless it cen be shown that their increase does not involve serious 
injury to the track and consequent danger in operation. 

The blow delivered by the spring-borne parts of the locomotive 
is radically different from this in both low and high centre of gravity 
machines, In the case of a locomotive whose centre of gravity of 
spring-borne parts is at the same height as the centre of the trans- 
verae restraint —i.e., about the eontre of the axle—the transverse 
movement of the lowing driver would impose a rotation of spring- 
borne parts about a vertical axis. The lateral force to impose such 
a movement would be very great, due to the great moment of inertia 
about this axis. In the case of a locomotive whose centre of gravity 
is high above the centre. of transverse restraint the movement 
imposed upon the spring-borne masses by transverse movement of 
the lading driver is à composite of two rotations- viz., about a 
vertical axis and about a horizontal axis parallel to the rails. Аз 
the moment of inertia about the latter axis is much less than that 
about the former it is evident that the lateral forces involved in the 
high centre of gravity machine will be less. The forces opposing 
rotation about the horizontal axis are provided by the semi-elliptic 
riding springs, which will transmit their resultants ultimately to the 
running face of the rail and. will not aggravate flange. pressures. 
Were it not for the dumpening effect o£ the friction o£ Ще semi- 
elliptie springs and the detail friction of the machine, this rotation 
about a horizontal axis would be a simple harmonie vibration. 
The period and amplitude of this vibration would be functions of the 
characteristics of the semi-elliptic springs and of the polar moment 
of inertia of the masses move:t. 

Suppose, for example, that with the low centre of gravity loco- 
motive first considered, some combination of lateral springs were 
applied which would impose on the spring-borne weights a vibration 
about the vertical axis. of period and amplitude and dampening 
action identical with that occurring on the high centre of gravity 
macbine. There being no rotation about the horizontal axis, the 
forces required to control the vibration would be greater than with 
the high centre of gravity machine, because of greater moment of 
inertia about the vertical axis; and further, the transverse rail 
stresses would be greater because the reactions of the controlling 
forces are transverse. We can formulate an idea of the springs 
necessary for such transverse restraint by comparing them with the 
semi-elliptic riding springs which perform the dual function of sup- 
porting weight and resisting rotation about the horizontal axis. 
Probably transverse springs as heavy and with as great amplitude of 
motion as these semi-elliptic riding springs would be none too 
powerful to perform the required service, and it should be noted that 
their friction is almost as important as their spring action. 

The foregoing discussion is predicated upon the assumption that 
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the spring-borne masses are ап integral unit ; and it shows, perhaps 
from a new point of view, that the production of an ideal high-speed 
low centre of gravity engine of the tvpe noted, while perhaps theo- 
retically possible, is attended by serious if not insurmountable ditti- 
culties. Considering further this horizontal rotation of the spring- 
borne masses of a locomotive with medium height of centre gravity. 
we find that there is a zone that is neutral as regards transverse 
motion relative to the track. If in such a locomotive certain of the 
lower masses were hung from longitudinal trunnions located on the 
centre line of tne locomotive and in this neutral zone, it is evident 
that the rotation of the spring-borne masses would be more easily 
accomplished due to the lessening of the masses moved. Possibly 
gearless concentric motors could be hung in this way, in connection 
with a drive of sufficient flexibility to allow free wheel play. 

This is not a combination that could be recommended solely 
because of good riding qualities. It is, however, entirely possible 
for such a machine to have suflicient attendant simplicity to make it 
a better compromise than an engine where simplicity and mechanical 
efficiency are directly sacrificed to secure high centre of gravity. И 
may be mentioned that the New Haven locomotives have a motor 
mounting that approximates this condition. There is not ах great 
amplitude of springs to allow unrestrained wheel play either vertically 
or laterally as might Бе desired, but there is enough to eushion all 
blows that the track receives from the mass of the motors, and the 
reports of track maintenance since the addition of the leading wheels 
eliminated the nosing tendency are very gratifving. 

Almost equallv advantageous with the high centre of gravitv is 
the concentration of the mass of the locomotive about tnis centre of 
gravity, both vertically and longitudinally. И is conceivable that 
if the mass of the locomotive could be so concentrated longitudinally 
about the centre of gravity as to decrease the radius of gyration 
about the vertical axis to a value well within the rigid wheel base 
there would be no more serious lateral disturbance on the track with 
3 low centre of gravity machine than with one having higher centre 
of gravity, but with a much longer radius of gyration about the 
vertical axis. Every effort should, therefore, he made to locate the 
mass of the heavy parts of the locomotive as near the middle as 
possible. The action of a low centre of gravity locomotive can 
be verv materially improved by locating the point of side restraint 
below the level of the driving axles. Every inch that this point is 
lowered is equivalent to raising the centre of gravity of the spring- 
borne parts by an equal amount. 


Wheel Sizes.—On a steam locomotive, large wheels are considered 
essential for high-speed service. ‘The primary reasons are to mini- 
mise the wear and tear on parts subjected to reciprocating stresses, 
to maintain the piston speed at a safe figure, and to keep down the 
blow on the track due to the incorrect counterbalance. An advan- 
tage of large wheels in any high-speed engine lies in the attendant 
low surface speed of the journal, and again in the long time clapsing 
between tyre turnings. There is also less distress of metal in both 
tyre and rail. due to the greater area of contact with the large wheel. 
On the question of the advantage of large wheels for road engines, 
there is probably a greater unanimity of opinion among railway men 
than on any other detail of the equipment. 


Ecualisation.—Vhe most successful high-speed steam locomotives 
of to-day are designed with a three-point equalisation, having one 
point ahead and two trailing. This is apparently a very desirable 
arrangement for any locomotive, and the electric locomotive designer 
is at once confronted with а new problem in adapting it to a loco- 
motive which must be designed to operate equally well in either 
direction. The only means by which the actual three-point equalisa- 
tion can be secured on such an engine is to devise some means for 
shifting the equalisation when the engine is reversed. It is possible 
to arrange air cylinders interlocked with the reverse lever, which will 
automatically alter the equalisation system, so that a single point of 
equalisation will always lead and two points will always trail. This 
should, however, be reserved for a last resort, as it docs not seem Wise 
to accept such weight and complication unless it proves essential. 

A symmetrical arrangement. of wheels on the two ends of the loco- 
motive has been criticised by some as lending itself to а nosing ten- 
deney in. high-speed engines. Whiie there is some evidence to sup- 
port such contention it is not regarded as absolutely proven. and 
there is an open question as to whether the symmetry of equalisation 
rather than symmetry of whecl arrangement is not the irritating 
cause, Whatever system of equalisation is used. it is verv desirable 
that the springs on an electric locomotive should be very flexible. 
This in itself will tend to equalise the loads on the driver: without 
the complete three-point equalisation system. It is contended 
by some of the best engineers that a four-point equalisation system 
with flexible springs is better than the three-point equalisation 
system, 


luterchangeable Locomotives.—1f the accuracy of the foregoing out- 
line of features for various services is accepted, the impracticability 
of performing all classes of service economically with a single machine 
is at once made apparent. An economical mechanical design for а 
locomotive, which is thoroughly satisfactory for freight service. will 
not be at all suitable for the high-speed passenger service, Steam 
locomotives have been used interchangeably to some extent in rail- 
way service, but in general this has been found impracticable. 


TRANSMISSION OF POWER. 


Gearliss Concentric Motors.- 1t is well known that gearless motors 
in which the armature is carricd dead on the axle while having the 
simplest transmission of all are destructive to roadbed when operated 
at high speeds. The mounting of the motor on a quill driving the 
wheels through springs is also objectionable from some standpoints, 
but it is open to less objection from the fact that its weight is all 
spring-supported against both vertical and lateral shocks. There is 
a definite, though somewhat restricted. field where the gearless con- 
centric motor js most successful. High service speed is essential to 
allow a rate of revolution sufficient to secure ап economical power 
output per unit weight of motor. The gearless concentric motor for 
slow-speed operation cannot compete with the geared motor, as the 
weight and cost will be prohibitive. The power demanded per axle 
must not be so great as to result in wheel overloads. 

Gears. Gears are very unpopular т many quarters, and have 
unquestionably some disadvantages. However, there is probably no 
part of the standard street car motor equipment which has given less 
trouble than the gears and pinions. We feel perfectly safe in saving 
that, in the present state of the art, gears can be designed which will 
perform satisfactorily in any class of railway service. 

Gears for very slow-speed. work may be pressed ой the driving 
axle as in ordinary street car work. Where the motors are of large 
capacity, it will be necessary to use twin gears, as in the case of the 
locomotives for the Cascade Tunnel and the high-speed freight loco- 
motive for the New York, New Haven & Hartford Railroad The 
former have the gears pressed directly on the axle, but inthe latter the 
gears are mounted on quills. This latter design is much to be pre- 
ferred. and is. in fact. necessary where the locomotives are to be oper- 
ated at speeds much above 30 miles per hour. The use of the quill, 
of course, involves a further connection between the quill and the 
driving wheels. This is accomplished in the case of the New Haven 
locomotive by long helical springs, one end of which is clamped to a 
projection from the quill and the other to the spoke of the driving 
wheels. "Рохе springs have such a large amplitude of motion that 
theaxle is almost entirely unrestraincd by the motor which is mounted 
rigidly on the truck framing. On this locomotive the gears are also 
provided with a spring connection between the rim of the gear and 
the centre, which removes practically all of the shock due to high 
pitch line. speed, and at the same time divides the load equally 
between the two gears on the quill. 

A further advantage of gearing the motor to a quill having large 
clearance around the axle is that it enables the motor to be mounted 
rigidiy on the truck, and directly above the axle, thus permitting 
the greatest economy of space by bringing the driving axles close 
together. It also raises the centre of gravity of the spring-borne 
parts and brings the motor well above the dust and dirt of the road- 
bed ; and as the motor projects through the floor into the cab, the 
commutator, brushes and ой boxes are rendered accessible at all 
times. [t also facilitates the use of forced ventilation which greatly 
increases the capacity of motors of the enclosed type. "The limita- 
tions of this type of transmission are not vet well detined, as it has 
heen in use but a short time, but the performance thus far has been 
so satisfactory as to give promise of its success in a wide range of 
application. It is believed that. оп account of the extreme flexi- 
bility of the drive, the pitch line speed may be raised to a much 
higher value than has ever before been deemed possible. The flexi- 
bility effectually prevents the extreme shocks which are ordinarily 
received by the gear teeth of a high-speed locomotive when the gear 
is pressed directly on the axle. 

For the economical design of a geared motor it is not advisable to 
allow а maximum armature speed of more than 2 or 2-5 times the 
continuous rating speed. If a greater ratio than this is required, 
the armature speed must be reduced. The weight and cost of motor 
fora given continuous capacity will increase directly with this ratio. 
Some of the other limits in а geared motor design are the pressure 
per inch width of gear face at the continuous rating, and the avails 
able distance between wheels. ‘The available gear reduction is 
limited, on the one hand, by the diametral pitch necessary to secure 
à tooth with suflicient strength or life, together with the minimum 
number of teeth in the pinion consistent with low maintenance ; and 
on the other hand, by the maximum number of teeth in the gear that 
can be applied. with a given diameter of driving wheel with suflis 
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cient rail clearance. With theoretically perfect gears a very high 
pitch line speed should be operative, In regular interurban mount- 
ing of motors, heavy strains are imposed on gear teeth in high-speed 
operation by sudden vertical displacement of wheels due to track 
irregularities, with attendant acccleration or retradation of arma- 
ture. In such applications a maximum pitch-line speed of 3.500 ft. 
to 4.000 ft. per minute is operative. With complete spring support 
of motor and flexible connection to wheels, or with flexible gears, it 
is evident that a higher speed will be permissible. ‘There are suffi- 
cient data at hand to approximate the limit under these conditions. 

The above statements are ell based on the use of spur gears, and 
it ix confidently expected that even better results can be obtained by 
the use of helical gears which are now coming into use. 

While it is too early in the use of gears for large locomotives to 
make an absolute statement of fact in regard to the allowable pres- 
sures, experience thus far indicates a pressure of 1,000 Ib. per inch 
width of gear face as a perfectly practicable value for continuous 
rating of large gears. With special steel pinions and high-grade gears 
it is probably safe to exceed this figure. It is well known that for 
short hauls pressures far above 1,000 lb. per inch are now in daily 
successful operation. In the locomotives for the St. Clair Tunnel, 
for instance, the pressure is carried on a single gear having a 6 in. 
width of face. The normal loads at which the locomotive operates 
on the up-grade give a pressure of from 1,500 Ib. to 2,000 Ib. per inch 
width of face on the gears. With this pressure the pinions have a 


life of 40,000 to 50,000 miles. and none of the gears has yet worn out, 
although the locomotives have been in continuous operation for over 
two years. With twin gears there is a possibility of further increase 
in unit pressure as the absence of relative skewing of pinion and gear 
shafts produces a better application of the tooth load. 


Fic. 1.—PENNSYLVANIA LOCOMOTIVE WITH SIDE Robs. 


Probably the greatest limitation to the use of motors geared to the 
axles or to quills surrounding the axles is the restricted space between 
the wheels. As the output of the motor increases the width of the 
peor face must increase also, and this extra gear space must be 
deducted from the space ordinarily occupied by the motor. This 
results ‘п motors having a larger diameter than would ordinarily be 
designed. In spite of this limitation, however, it is probable that 
geared motors as large as 500 н.р. continuous rating will be used. 
This is about as grcat an output as can be utilised on a single axle. 

Side Hods.— desire to secure the good riding qualities of the high- 
speed steam locomotive, and at the same time to avoid the difficulties 
and lim:tat'ons imposed by mounting the motor concentric with the 
axle, has led to the adoption of side rods for transmitting the power 
from the motor to the wheels. There іза very strong tendency in this 
direction both in Europe and in this country. The general form 
universally adopted. except for the three-phase locomotives in Italy 
and Switzerland, is that of the now familiar Pennsvlvania locomotive, 
which is illustrated by Fig. 1. The motor is mounted on top of the 
locomotive framing, and the armature shaft connected by quartered 
cranks to a jack shaft located in the same plane as the driving axles. 

he power is transmitted from the jack shaft to the wheels by other 
parallel rods. ` 
M hn ps possesses some very distinct advantages. It permits 
ШО. a "i d powerful motor to drive two axles. The motor is 
One ria) т cab instead of under it. во that all parts are readily 
Кол = е thoroughly protected from the dust, dirt and water 
nub ados s id. The location of the heavy motor so high in the 
sponding Y | ы of gravity of the locomotive to a height corre- 
fons e iat of high-speed steam locomotives. The side rods 
pelor. nm system that is familiar to all steam locomotive 
motive rode на has all the good points of the steam loco- 
balanceand z 1$, in addition, susceptible of perfect mechanical 

gives a uniform tractive effort. 
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The side rod type of locomotive is at a disadvantage when com- 
pared with the high-speed geared type described, because of the fact 
that the mechanical parts of the locomotive and also the motor 
frames must necessarily be much heavier to withstand the recipro- 
cating stresses imposed on them. They wil] also require much more 
careful work in assembling. and will therefore be more expensive. Оп 
the other hand, it would scem that after the side rod locomotive is 
once completed, the mechanical parts should be very cheap to main- 
tain. "The results of the operation of the Pennsylvania locomotives 
will be awaited with great interest. 

Scotch Yoke Side Rod Ty pe.—-The type of drive which has been used 
to the greatest extent with the three-phase locomotives in Italy 
utilises the so-called * Scotch yoke " for connecting the motors with 
the driving wheels. This has been in use for several years and has 
apparently given excellent results. In these machines much of the 
criticism attendant upon connecting rod applications has been 
obviated. The motors, being flexibly attached to the spring-borne 
parts, are not subject to severe cranking strains, and can therefore 
be made light mechanically. The motor shafts, it 1s true, should 
line and tram accurately, but they are so located that this can be 
done with minimum difficulty. The mechanical parts also can be 
made considerably lighter because of the fact that there is no jack 
shaft required, and the cranking strains are taken directly on the 
armature shafts which are supported in bearings in the side frames. 
The design, however, sacrifices high centre of gravity, and some 
alternate plan for securing easy riding qualities must be adopted. 
One which has been suggested utilises a plan somewhat in line with 
that suggested for the gearless concentric motors—namely, having 
springs between the motor and side frames for cushioning lateral 
shocks. The mechanical efficiency of this type should be higher 
than that of the rod-connected design, because of the fact that the 
power is not transmitted through so many running pins. It has the 


Fic. 2.—CoMBINATION OF GEAR AND Connecting Кор DRIVE. 
objectionable feature of a sliding connection between the driving 
yoke and the pin on the middle driving wheel, but this apparently 
causes no trouble whatever. In fact, the locomotives as observed 
on the Valtellina Railway operate smoothly, and apparently with 
small friction loss. This may be ascribed in part to the fact that all 
bearings are kept flooded with oil. The use of knuckle pius for 
transmitting power from the “Scotch yoke " to the outer driving 
wheels is made perfectly safe by the use of spherical pins or spherical 
bearings. 

This type of drive will give probably a lighter locomotive than is 
possible with any other drive having motors operating at the same 
speed as the driving axles. It has thus far not met with favour in 
this country (U.S.A.), but its merits will undoubtedly bring it into 
use for moderate-speed work where gearless motors are desired. 

Combination Gear and Connecting Rod Drire. —Where slower speeds 
are desired than can be secured by the use of motors operating at the 
same speed as the axles, it is sometimes more economical to use two 
motors geared to jack shafts and connected to the drivers by means 
of the “Scotch yoke " in the same way as just described (Fig. 2). 
This scheme has some advantageous features which are not at first 
apparent. It permits the use of large motors and gives much greater 
space for them than can be secured between tbe drive wheels where 
the motors are geared either to the axles or to quills surrounding the 
axles. The motor is mounted во that its centre of gravity is high, 
and as it extends through the floor into the cab, the bearings and 
brushes areeasily accessible. In this respect the motor has all of the 
advantages possessed by the rod-connected motor. Gears can be 
located outside of the driving wheel eo that they can be replaced 
without dismantling the locomotive any further than required by the 
removal of the side rods. Locomotives involving this principle 
have been built in Europe, and a large one is now under construc- 
tion for the Midi Railway in France. As stated before, it is especi- 
ally fitted for work where it is desirable to reduce the number of 
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motors to a minimum and at the same time operate at slow spceds 
with heavy tractive efforts. This locomotive, however, is subject 


thence other rods connected to the axles of the outer drivers, there 
to such criticism as is involved in synchronous revolution of mony 


Leing four pairs of driving wheels. It is, of course, essential where 
side rods are used that all axles should remain substantially parallel, 
parts, with a consequent loss in efficiency and with possible inertia | and in order to secure the radial motion of the wheels at the ends of 
complications. In this respect it is practically on a per with all rod- | the locomotives it is necessary to mount the wheels on quills which 
connected locomotives. surround the axles and connect them together only at the middle 
Rod-connected Locomotive with Radial Aale.—A description of ths | point by a kind of universal joint. By these means the wheels are 
able to move in a radial direction, while the axles which drive them 
are kept parallel to the inside driving axles. This seems to be 
operating very въ соту, and with some modifications will prob- 
ably meet other conditions where all the weight is carried on the 
drivers and a rivid frame locomotive with tlexible wheel base is 
required. 


principal types of transmission would scarcely be complete without 
mention of the three-phase locomotives now in use in the Simplon 
Tunnel. The motors are located as close together at the middle of 
the locomotive as possible, and their crank pins are connected 
together by а frame. From pins on this frame on a line with the 
centre of the axles, rods аге carried to the nearest driving wheels, and 


YNGEREDSFORS POWER РГАМТ AND 40,000-VOLT TRANSMISSION LINE TO VARBERG 
AND MOLNDAL-GOTHENBURG (SWEDEN).—Cyright. 


BY HENRY CHERVET. 


Much has of late been written in regard to Sweden’s wealth | 
in “ white coal,” and this applies especially to the south- 
western part of the country. One of the largest rivers in that 
region is the Atran, which, at a place called Yugered, about 
19 miles from the mouth of the river, on the Cattegat, forms 
a series of rapids and an almost perpendicular fall of about 
33 ft. The rapids, which extend for a distance of about 1} 
miles above the fell, provide a head of about 26 ft., so that 
the total head available is not less than 59 ft. 

The drainage ares of the Atran river at Yngeredsfors extends 
over 1,000 square miles, of which about 45, that is to sav, 
4:5 per cent., consist of lakes. The Atran is, like all the western 
rivers of Sweden, subject to great variations in the flow of 
water, This is best illustrated by the fact that while the first 
and second schemes presented, from different quarters, for the 
utilisation of the above-mentioned fall at Ynyered were based 
upon a discharge of 2,120 and 1,415 cubic ft. per second 
respectively. the third and accepted project was worked out on 
a low-water discharge of only 677 cubic ft. per second, 

The Yngeredsfors Power Supply Co. was established for 
installing the plant described below, the works being started 
in the beginning of 1905. The capital of the Company was 
4,000,000 kronor (about £224,000), and it was decided to erect 
the station at the above-mentioned fall at Yngered, about 
60 miles to the south of Gothenburg. 

The whole installation has been in operation since the middle 
of 1907, and comprises: 1. The power station at Yngered, 
for dealing with à normal discharge of 1.630 cubic ft. of water 
per second at a head of 59 ft., and containing three generating 
sets each of 2,750 в.н.р. supplying three-phase current at 
4,000 volts 50 cycles to three single-phase 40,000-volt trans- 
formers. 

2. The 40,000-volt double transmission line to the Molndal- 
Gothenburg sub-station, about 56 miles distant. 

3. Two switch stations, one at Veddige and one at Hjelm, 
which divide the main transmission line into three sections 
of about equal length, and which are intended to allow a 
faulty section of line to be isolated. 

4. The branch line to Varberg, about 12-5 miles, connecting 
with the main transmission line at Veddige switch station, 
distant about 23 miles from the power station. (А further 
branch line is projected between Hjelm switch station and the 
town of Kungsbacka, involving an extension of about 6 miles, 
but it has not vet been started.) 

5. The Molndal sub-station, at the Gothenburg end of the 
line, where about 8,000 н.р, is transformed to suitable pressures 


7. The Varberg transformer station, of 2.400 k.v.a. capacity. 
where the line pressure is reduced to 4,000 volts and the current 
led to the sub-station in the town through two underground 
cables. There the pressure 1s reduced to 800 volts to supply 
the motor network, whilst some of the energy is converted into 
direct current Бу two motor-generator sets to supplv a three- 
wire lighting network, and a storage battery is installed. 

8. The Varberg Electricity Works, of which the above- 
mentioned sub-station forms a part. also contains a complete 
2.150 н.р. steam turbo-generating plant. This is intended to 
act as а reserve or stand-by in cese of disturbances or low water 
at Yneered, in which case the transformers would have to 
step-up to £0,000 volts to assist the main line. 


Р Power PLANT. 

The Yneeredsfors Power Supply Co. in 1905 decided to 
accept the project presented by the Vattenbvgnadsbureau 
of Stockholm, the principal features of which read as follows :— 

“The upper water level to be raised 26 ft. in height bv 

а dam acros; the river bed, зо аз to got a total heed of 59 ft. 
The station to be erected on the northern shore at a natural 
curve ef the river. The power plent to develop 9,000 н.в. on 
the turl me shaft :." 
Construction of Dam.— The Чат is built just above the fall, 
and goes In ап open up-stresm bow, of about 655 ft. radius, 
from one shore to the other. Its length is 500 ft. and its 
height varies from 33 ft. to 40 ft., the deepest part of the river 
Бето towards the northern shore, This construction is quite 
à novelty for Sweden, and has up to the present been particu- 
larly applied abroad for large eross-vallev dams. 

Much preliminary work had to precede the construction of 
the dam itself, such as the construction of a provisional bridge 
across the water and two coffer weirs built from each shore 
towards the middle of the stream to lav the river bed bare for 
building the concrete dam. This preliminary work had to be 
carried out without in any мау interfering with the regular 
flow of the water, nor with the floating cf timber which is 
carried on during nine months of the vear. Provision had 
also to be made for the ice to pass without hindrance. While 
building the second half, openings had therefore to be provided 
in. the first half of this provisional weir to give passage to water, 
floating timber and ice. The first built coffer weir went from 
the right shore in a bow to the middle of the stream and then 
turned round towards the fall. The erection of this weir 
was very difficult and tiresome. the river bed consisting partly 
of bare rock and partly of a 3 ft. laver of gravel and big stones. 
for distribution among the many cotton and paper mills and During construction work had to be stopped for eleven days, 
other factories in the Gothenburg suburbs of Mélndal, Krok- | due to the heavy summer floods. 
slitt, Garda, &c. The dam is of concrete throughout with granite. facings. 

6. The further sub-stations of Krokslatt and Garda, in | On the northern part of the dam there are six openings in its 
Gothenburg City, where the 10,000-volt three-phase current | base, through which the forebay emptied during the period 
from Mólndal transformer station 18 reduced to 210 and 400 


of construction, and which may eventually be opened in the 
volts, and distributed by means of overhead cables, *  * future, These were stopped up with oak beams after the 
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dam's completion, and once the forebay was filled with water 
it remained absolutely tight. Four timber crib-stops, cach 
25ft. by 8ft. deep. just on the actual river bed, near its 
southern shore, the timber beams of which can be removed at 
will. permit the discharge to he regulated as seen in Fig. 1. In 
the middle of the dam there are two waste shutter getes, each 
33 ft. bv 5ft. deep. The iron frames of the timber crib- 
atops, as well as those of the overflow shutter gates, are set 
in strong granite pillars. The six bottom draw-off openings 
on the northern part of the dam. already referred to, are also 


lined with granite walling. Е " 
Concrete of four different compositions was used in the con- 


struction of this dam, viz. :— 
] рагі cement, 44 sind, 6$} gravel and 41 macadam. 
1 99 „э 44 э 5 99 99 5 ээ 
lo. s Ау dA uo „А 7 
67 - Ч. зе. 4 is . 4 s 


The first mixture being used for the foundation and lower 


parts, the following two for the upper part of the waste weir, 
while the last mixture only found a limited application in 
especially exposed places. | 

A wooden timber-floating channel, 2 ft. deep, 6:5 ft. wide and 
about 625 ft. in length, leads from the south-eastern end of 
the dam (Fig. 1) in a bow of 460 ft. redius. and with a pitch of 
1:10 down stream. On the opposite side of the dam, just 


above the intakes to the power station, about 100 ft. long. 
8 ít. wide and 3 ft. deep, an ice chute is provided, through 
which leaves, wood, bark, chippings. &c.. are led off. 


` E \ x 
Fu d. View SHOWING NOVIH-W ETEEN pPeiroN. 60s Daw WITH 
WasrE sit pieg Gares, Tiger Crap Stops AND TIMBER FLOATING 


CHANNEL. 


Intakes and Power Station.—The intakes are, as already 
stated, on the north-western extremitv of the dam, close to 
the power station. The latter is a two-storv brick building 
with flat roof and ceilings of reinforced concrete, on concrete 
foundations. The ground floor is taken up Бу the generator 
room with its three large generators, which are direct driven 
bv water wheels mounted in open chambers behind the wall, 
through which the horizontal shafts project. The room 
contains, besides the generator switch panels, two exciter sets, 
which also supply the lighting circuit, each direct driven bv a 
turbine. The upper floor contains the step-up transformers, 
the high tension switchgear with lightning arresters, the out- 
going feeders, &c. Each turbine has а separate intake, the 
three larger comprising an intake chamber of concrete. separated 
from the forebay by a head gate and screen. These chambers 
each lead to а wheel pit of 18-5 ft. diameter. The latter are of 
concrete lined with iron plate. The pit bottoms are 44 ft. 
Pih the upper water level, and communicate through 

Pipes and escape tunnels, blasted in the rock under the 
power house basements, with the common tail race. The 
гаре tunnels аге accessible for inspection from the tail race, 
MSN trestles saving been provided for the purpose. The 

Pipes to the two smaller turbine sets pass between two 


of the larger wheel pits and under the engine room floor to their 
turbine chambers of 2-3 ft. diameter. These latter have their 
own intakes. The feed pipes as well as the turbine pits are 
lined with iron plates. 

By reason of the power station being built close up to the 
intakes at the Чат. the erection of same could not be pursued 
simultaneously at different points, but had to be carried out 
consecutively, starting with the escape tunnels and draught 
pipes. then the turbine pits, and finally the intakes and the 
building proper. The blasting of the tunnels constituted an 
exceedingly dangerous and difficult task, consequent upon the 
bed quality of the rock. It is only due to the great precau- 
tions taken that there is no accident to record. 

The Vattenbvgnadsbureau in Stockholm, who, as already 
mentioned, were responsible for the design of the hydraulic 
portion of the equipment, were also entrusted with its execu- 
tion. The hvdraulie works, which were started in March, 
1905, and completed on June 1, 1907, involved an outlay of 
600,000 kronor (£33.600.) 

Purbines.—The five turbines with their regulators have been 
supplied by the well-known water turbine firm of J. Н. Voith, 
of Heidenheim a.d. Brenz, Germany. The three larger are 
of the so-called Francis twin type, and are designed for a 
maximum capacity of 530 cubic ft. of water per second at a 
head of 18 metres (55 ft.), the speed being 250 revs. per min. 
Each is open mounted in its water chamber. This arrange- 
ment is not usual in Sweden, where onlv one such installation 
had up to that time been set to work for a head as large as 
18 metres (55 ft.). This open installation of the water wheels 
involves, as 1s well known, some important advantages; erec- 
tion and dismounting are facilitated and the pressure losses 
in pipes and casing are avoided. The following efficiencies 
were guaranteed by the builder :— 

78 per cent. at full speed and 2,750 sit. v. 

О А » y s 2110: , 

16 - 5i “ig » 1.46 ,, 
The turbines are provided with automatic regulators, operated 
bv compressed oil from а belt-driven oil pump. With а 
minimum fly wheel capacity of 60,000 Kg.m? in the rotor of the 
generator, these regulators are guaranteed to reduce within 
2 per cent. the momentary variations of speed at any output 
within 650 effective н.р. = of the normal turbine capacity. 

The two smaller turbines are of the so-called spiral уре, and 
are designed for а maximum capacity of 21 cubic ft. of water 
per second at 175 revs. per min. Thev are guaranteed to have 
an eificienev of 77 per cent. at full speed and 111-5 з.н.р. The 
speed is regulated Бу hand. 

Generators.— The three large Allmänna Svenska. electric 
generators are connected by means of wrought-iron flanges 
to the turbine shafts, which project through the wall. They 
generate three-phase current, and are designed for a normal 
output of 2.500 k.v.a. at 4.000 volts, 50 cvcles and 250 revs. 
per min., with cos. ф —0-8. They are of the revolving field 
tvpe with fixed armature. The latter has an internal diameter 
of 3 metres (9-85 ft.), and consists of a cast-iron frame into 
which a soft iron core is dovetailed, so as to form а compact 
whole. The core is made up of well annealed punchings of 
special Swedish alloy steel of high permeability and low 
hysteresis loss. These punchings are insulated from each 
other by thin paper to minimise eddy currents, and are arranged 
in the frame so as to allow air passages of ample size for the 
efficient ventilation of the core and windings. 

The armature core is provided with three semi-closed slots 
per pole and phase, in which the windings are arranged. The 
latter consist of seven superposed turns of rectangular copper 
strips of 9 «6 mm. insulated from the slots by micanite tubes. 
The air spaces between the wire and micanite tube are 
filled up with an insulating varnish capable of withstanding 
considerable heat. The stator casing and core being hori- 
zontally split, the windings are so arranged that the upper 
part of the armature can be taken off for repair or inspection 
without deranging the windings of the lower half. The 
generator casing is supported on adjustable screws on a solid 
"base plate, whereby the air gap can readily be adjusted both 
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horizontally and vertically. The lower half of the armature 
extends below the floor line, a lower centre of gravitv being 
thereby obtained. One of the feet of the stator frame is 
further made detachable, so that the stator can be supported 
by the rotating field and turned round with same so as to 
bring any part in convenient position for repair. 

The shaft, which is supported by self aligning babbit-lined 


bearings, is of mild Swedish steel and of ample size to withstand - 


all stresses. 


steel, cast in one piece with the poles and shrunk on a cast-iron 
spider. The field coils consist of edge wound copper strips 
kept in place by wrought-iron pole pieces screwed on to the 
poles. 

The exciter current is collected bv two slip-rings, placed 
outside the end bearing on а hollow extension of the shaft, 
which contains the connections between the field coils and 
the slip-rings. The slip-rings and brushes can thus be duly 
attended to without the man on dutv getting too close to the 
field magnet, which rotates at a peripherical speed of about 
40 metres (130 ft.) per second. It has the further advantage 


of preventing, to a considerable extent, the carbon dust from 
getting into the windings. 
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The guaranteed efficiencies and the actual values obtained 
at the official tests are set. out below, and particular attention 
may be called to the satisfactory margin allowed. 

Of the three large generating sets, two are working continually 
while the third is used as a stand-by. An ingenious electrical 
device allows the generator to be quickly brought to rest. As 
soon as the inlet valves to the turbine are closed, the generator 
windings are short-circuited by means of a three-pole switch 
on the generator, the field being at the same time weakened 
in such a way as to cause normal current to pass through the 
short-circuited three-phase windings. The torque thus pro- 
duced stops the machine almost immediately. In order to 
avoid disturbances while working, due to accidental closing 
of the switch, the latter is provided with a spring which keeps it 
constantly open. When stopping the generator, it is therefore 
necessary to hold the switch lever in the contact position, 

The two 83 kw. direct-current dynamos are erected in the 
centre of the generator room. Thev run at 475 revs. per min., 
and generate direct current at 220--250 volts,which is partly used 
for exciting the three-phase alternators, partly for lighting and 
heating purposes in and about the power house and appurtenant 
dwellings, and for working the relays of the 40.000-volt circuit- 
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Fic. 2. —PLANS AND CROSS-SECTION SHOWING GENERAL ARRANGEMENT OF YNGEREDSFORS ELECTRICITY WORKS. 


The generators have been mechanically designed with a view 
to withstand the runaway speeds to which the turbines might 
eventually be subject in case of accident. The complete 


generator weighs about 40,000 kg. (40 tons), the rotor alone 
18,000 kg. (18 tons). 


Guaranteed values. | 


Testing results. 


| 
VES Ga E NEM M ccxSCMESCS 
| Cos. р. 0°8. |Cos. $-- Сох, $- 0:8.| апа = 1. 


| UNSER Tee aerate 


Efficiency at normal 


full load............... | 9497 95. 959, 964^ 
Pressure regulation* .' 2595 во 2105 64°, 
ОООО 76,000 kgm.” E 


Runaway speed ...... ‚ 2-809, Ts 4 820; 
Overload capacity А 259 for } hr. 


+ ie 
[ims iron 16°С. 


Temperature rise..... | 50°С. Armature coils 384°C. 
| 


Field coils 35°C. 


* The rise of pressure when full load is switched off. ' 
t Could not be carried out due to lack of water. 


breakers. It is found sufficient to run only one of these 
generators at anv time, so that the other set is in reserve. The 
current is taken from the exciter sets to the main switchboard 
in the generator room. Fig. 2 shows a plan and section of the 
Yngeredsfors Works, and Fig. 3 a diagram of the electrical 
connections, 

On the upper floor of the power house there are ten 800 k.v.a. 
single-phase transformers each immersed in a water-cooled 
oil tank and occupving a little fire proof cell to itself. The 
2.400 k.v.a. generators are each direct connected to three of 
these transformers, the 4,000-volt generator pressure being 
raised to the line pressure of 40.000 volts. The tenth trans- 
former is a spare. The taking-over tests carried out at the 


Allmänna Svenska Electric Сов works in Westeras were as 
follows :— 


Cos. $--] Cos. £- 0'8 
Efficiency at full load ............. 98-24% — ... 97-85 
Efficiency at half load ............. 97-65% a 97:1% 
Drop of pressure .................- T Ов... 4-2% 
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With 19 litres of cooling water at 12°C. per minute. the tempera- 
ture rise of the oil т the transformer tanks was 37-5 C. The 
insulation of each transformer was also tested at 80,000 volts 
for one, and 50,000 volts for three minutes between the high- 
ressure coils and the low-pressure windings and iron. 
The 4.000 and 40,000 volt switchgears with "bus bars, 
outgoing lines, oil circuit breakers, lightning arresters, current 


| from the left control the two exciter dynamos. The third 
panel contains a two-pole switch between the two sets of 
direct-current "bus bars, a frequency meter and a static earth 
detector, both connected to the high-pressure Биз bars through 
а common voltmeter transformer. The lower slabs of the 
first three panels are empty. Then follow three main-generator 
panels with a three-pole overload relay, and two panels for 
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Fic, 3.--DIAGKAM ок CONNECTIONS OF YNGEREDSFORS ELECTRICITY WORKS. 


С Three-phase Generator. К Condensers. 
| RV  Recordi8 Voltmeter. 


STr =Кпие Switch. 


LO D.C. Dynamo. 
T Three 809 E. v.a. Sirile-phase Transior:znzrs. 


'L Зита Lamp. R. -- Relay. 
TR- Time Limit Relay. 


| 
| l=. Induction Colls. 
ST -Current Transfotiner, SStr Digzcornectors, (GE Roller Lightning Arrester. 
SPT -Voltage Transtormer. М5и Еа Switch. Н —Horn Lightning Arrester. 
А Ammeter. ОК Knife Commutator, VM — Liquid Resistance. 
V — Voltmeter. МОК -Voltmeter Switch, | RL - Red Lamp (elows when circuit breaker is closed). 
V/ Wattmeter. S Fuse. ‚ GL Green Lamp (glows when circuit breaker is open). 
RW -Recording Wattieter M Rheostat. | MV Commutator. 
F Frequency Meter. P Two Pin Plu. | NM Zero Point Rheostat, 


SJ Static Earth Detector, 


and voltmeter transformers, &c., are arranged on the same 
floor as the transformers. The whole switchgear, however. 15 
operated from the switchboard in the generator room. This 
switchboard, which carries all the measuring instruments, but 
ho high pressure apparatus or connections, consists of eight 
double panels of white marble. "Phe first two panels reckoning 


E-.Earth Plate. 


C -- Synchroniser. 


! the outgoing lines, with an overload and time-hmit relay for 
operating the 40,000 volt oil circuit breakers on the lower 
halves of the panels. The tripping coils of these relays are 
operated from the direct-current circuit. 

The 4,000 volt generator panels contain an electrical device 
for switching in or out the oil circuit. breakers by hand with 
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their two signal lamps, an adjustable resistance for varying the 
exciting current main, a field circuit breaker and ammeter. a 
voltmeter, an ammeter and two kilowatt-hour meters (the 
latter being on a special slab behind the board), and two 
synchronising switches. 

The two panels for the outgoing lines carry, besides the 
relays already referred to, an electrical device for working the 
oil circuit breakers by hand with their signal lamps, and 
three ammeters, one for each phase. All these measuring 
Instruments are connected to their respective circuits through 
current transformers on the upper floor. 
the board are : length 164 ft., height 74 ft. 

From the generator terminals the 4, ‚ООО volt current is led 
through insulated cables of 3x340 sq. mm. section to the 
upper floor of the power house, where the cable ends are fixed 
to а brick wall which forms the back of the transformer cells 
just behind the respective transformer sets. А pressure 
transformer, two current transformers, fuses, and three single- 
pole disconnectors for each generator are mounted on the 
same wall, the measuring transformers supplving the meters 
on the main generator panels. 

Parallel to the front of the transformer cells, and separated by 
а passage about 8 ft. wide, runs а concrete wall with vertical 
insulation cells projecting to the front and the back, and three 
open horizontal ducts on the upper rear, in which the high- 
pressure 'bus-bars are arranged, (Fig. +.) The apparatus for 


The dimensions of 


Fic. 4.—40,000-vorT Оп, CiRCUIT-BREAKERS AND ROLLER LIGHTNING 
ARRESTERS IN YNGEREDSFORS STATION, 


connecting the transformers to the 'bus-bars comprises a 
single- pole disconnecting switch in the front cell, a single-phase 
40,000 volt oil circuit breaker and a second disconnector in the 
back cell. The six outgoing line conduits begin with а dis- 
connector, & current transformer for each ammeter on the 
outgoing line panels of the main switchboard, a 40,000 volt oil 
circuit breaker and another disconnecting switch. One dis- 
connector and the current transformer are arranged in the 
front cells, while the oil circuit breaker and the other dis- 
connector are in cells on the other side of the wall, where a 
special room is arranged for the high-pressure apparatus. 
This room contains besides the 15 single-phase 40,000 volt 
oil circuit breakers in separate cells, already referred to, a set 
of lightning arresters for each of the two outgoing lines, a 
roller and a horn lightning arrester being connected in parallel 
in each case. 

Fig. 4 shows the room with the high pressure apparatus. 
The horizontal 'bus-bar ducts have, as can be seen, also vertical 
partitions between the different line and " bus-bar connections. 
The 'bus-bars are further divided into three independent 
sections (sce Fig. 3) by two three-pole disconnectors, so that 
each transmission line can be fed independentlv. This 
arrangement permits different pressures to be carried on the 
two transmission lines, if necessary. 

(То be Concluded.) 


SOME NOTES ON A TRIP TO THE NORTH AMERICAN 
CONTINENT. * 


BY MAJOR W. А. J. O MEARA, (€.M.G. 
(Concluded from Vol. LXV., p. 609.) 


Summary.—ln the concluding portion. of his article Major O'Meara 
describes the automatic telegraph machines used by the American tele- 
graph companies, the machinery emploved for sorting parcels and letters, 
the system of freight distribution in the street tunnels of Chicago and the 
works which are being carried on at Seattle for grading the streets. 


TELEGRAPHS. 

Thanks to the courtesy of Col. Clowry, president of the Western 
Union Telegraph Co., and Mr. J. Nelly. a vice-president of the Postal 
Telegraph Cable Co., I was afforded every facility for looking into 
the details of their organisations, and for inspecting the methods 
adopted in handling traffic at all the centres visited by me. The 
circuits of both companies аге in the main equipped with sounders. 
The use of batteries for tel:greoh purposes has been almost com- 
pletely abandoned ; at all the offices I visited the current for the 
telegraph circuits was being drewn direct from the lighting mains, 
or was furnished at the voltages required from motor Чупатоз which 
obtained their power from the lignting mains. Typewriters were in 
practically univers:] use for recording the messages аз they came 
in. and the almost leisurely manner in which the operators were able 
to strike the keys of the typewriters when receiving messages con- 
veyed the impression that the use of this mschino must enormously 
decrease the strain of handling the telegrephie despatehes. 

When I first arrived in the United States the Postal Telegraph 
Cable Со. had a certain number of their circuits equipped with the 
Rowland machine, end I therefore hed en opportunity of watching 
the apparatus in operation. I could not help being struck with 
the complicated n:ture of the local circuit arrangements and the 
large number of selecting relivs (11 in ell) nocessiry to effect the 
transmission of signs, ‘Tho operation of the keyboard sends the 
current. пиры; direct to the Пиз, 2nd the messiyes ere printed 
direct on to “blinks " or message forms. Frequently I observed 
that much deliv wes ceused, as when parts оба message had been 
wrongly signalled the ** blink “ hed to be removed and the message 
signalled de noro. Weste of two kinds was thus occasioned — viz., 
line time end stationery сапа I wes not surprised to learn that the 
annual value of the stationery spoilt wes quite zn appreciable sum. 
When ell things are going well the Rowland octoplex has certainly 
а great carrying сїрдеңу. [D wes informed thet 2.000 to 2.500 tele- 
grams of 30 words cach can be comfortsbly handled per diem on 
such circuits, and at times of pressure about. 4.000 messages have 
been handled in a dav. Unfortunetely., the apparatus is not suffi- 
ciently reliable. and, after a trial extending over *wo vears and a half, 
the Postal Telegraph Со. have discontinued th- use of the Rowland 
machines, This Company have now under trial a new invention— 


the Wright printing telegraph: -nd I understand that satisfactory 


results are being obtsined with this apparatus on a circuit between 

New York and Washington; a circuit between New York and 

Boston was being simil: иу equipped during the last few days of my 

stav in New York. 
The Western Union Telegraph Со. have equipped а considerable 

| number of their circuits with the Barclay printing telegraph machine, 
which operates on the poler duplex principle, and, being a non- 
synchronous system, it has a wide range in line current values. In 
this system the messages are prepared on tape for transmission : 
experience has shown that the output of two perforators can quite 
easily feed a transmitter, and, in consequence, the staff employed at 
the transmitting end of a simplex circuit consists of two operators 
for perforating tape on keyboard machines and one attendant for 
the transmitter. The operators’ tables are placed adjacent to the 
right and left of the transmitter attendant’s seat, so that the tapes 
can be readily passed to the latter. The messages are tv ped direct 
on " blanks." I have been informed that on the day I sailed for 
England a test was made on one of the New York-Chicago circuits, 
1,000 miles in length, and that by means of duplex working 1.019 
mess? ges Were sent from New York to Chicago during a period of 
9 hours 15 minutes, and 814 messages were sent at the same time 
from Chicago to New York during a period of 8 hours 35 minutes. 
The test was made under ordin?ry working conditions, end the 
messages were of average length. The staff at cach end of the 
duplex circuit consisted of one printer clerk, one transmitter clerk 
апі two punchers. 

А comparison of the working of these two types of p tele- 


graph machines affords, I think, convincing proof of the advontages 


* Abstract of an article concluded in the October issue of tho 
'* Post Office Electrical Engineers! Journal." 
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of tape transmission ever the direct signalling to dine. Theoreticelly. 
the former appeers to involve а loss of time in handling individual 
messages, but in practice the saving of time in the case of direct 
transmission een only occur И everything works with smoothness 
and the stoff is so skilled as never to ms ke y mistake of any kind. [n 
practice Г ferr such conditions will never prevail, zad it is for this 
reison that the tape trensmission exhibits its superiority. The cor- 
recttess of the tape сай be verified as it is prepared, end all errors 
etn thus be eliminated before the tape passes through the trans- 
mitter, Whilst the loss of line time can be reduced to an absolute 
minimum, This is satisfactory, ах. efter all, it is the [ine (except in 
the ease of the shortest circuits) that is responsible for the bulk of the 
annual costs in telegraph systems, 

As I travelled through America I wes astonished at the very large 
number of masts end entennwe which Г saw. Po was anxious to get 
into touch with the “ wireless “` situation, and 1 made frequent 
enquiries concerning the ownership, &e., of the aforeseid masts ; but 
І invariably received the reply that the masts represented a“ stock 
proposition, and thet my thirst for technical knowledge could not 
lo satisfied, as the only work these stetions performed consisted in 
the radiation of the money of gullible investors, Г did. however, 
have the good fortune to meet. Prof. В. А. Fessenden in New York, 
ond et his invitation I visited Brent Rock ct the Leginning of De- 
cember Jest. Unfortunately, just et thet time the Nicareguan 
imbroglio was à prominent question in the interne tional situs tion of 
the New World, and ell the operators had been withdrawn from 
Brant Rock to equip the Americen fleet. In the neighbourhood of 
the 400 ft. mast. which is exectly similar to the one which eame to 
grief ot Mecrihanish some throe years ago, Prof. Fessenden has 
erected a much smaller mast for experimental purposes, and I was 
illo to get some idea of the nature of the reception of uttered words 
wireless ` telephone, The articulation is certunly 


ee 


by means of the 
very ge «кі. 
Postar MACHINERY. 


The question of introducing machinery in connection. with the 
handling of mail matter has been before the Post Oflice engineering 
department for some years, [n fact, it is quite four years ago that 
rough drawings were prepared and models were built of a band con- 
усуог end a lift intended to deliver packets automatically at any 
given point. We were, however, а little before our time, for nothing 
came of our tempting proposels. E was glad to heve an opportunity 
of escerteining whet had been done in this connection in the States. 
During my stay in thet country the postal authorities most cour- 
tvousty Цом me to inspect the post offices 2t New York, Chics go 
end Washington, end at each of these centres T found that conveyors 
and other machinery had been introduced to facilitate the handling 
of mail matter. In view of the fact thet American labour is so 
scorce and costly there seems to be a wide field for the employment 
of machinery in the postal establishments of thet country, and cer- 
tainly a very good start has been mede in the extensive equipment 
provided in the Chicego post office. In thet building proof is given 
of the many directions in which the engineer can be of as great 
assistance in solving problems in connection with the short. һә 
trensport of mails es he has proved himself to be in solving difficult 
questions (some of greot magnitude) relating to long haul transport 
of live freight and dead freight in all parts of the могі. Iam агай 
thet the assistance of the engineer is not always welcome, since 
human nature is innately conservative. Оп the other hand, the 
engineer's plens so often require a departure from long-established 
methods, which have become so dear to those associated with them 
owing to а familiarity bred by the usage of many decades, that it 
cennot be wondered at that his proposals at times go so much against 
the groin, 

A few words concerning the machinery installed їп the Chicazo 
post office will suffice to give some idea of the directions in which 
the drudgery of Jebour can. be obyieted. In the basement of the 
post office building are two bend conveyors placed at right angles 
to on» another, by mens of which full m^il begs were bong trans- 
ferred from shots to a lift. The bogs were felling rapidly on the 
first of these. travelling bands, and мого. therefore. Iving clos ty 
together; by the simple device of causing the second band to travel 
at a considerably greater velocity then the first one a suflicient 
separation. between the bags was obtained to obviate Jamming et 
the lift. The bays were raised vertically to the sorting room, where 
they were delivered on to a platform. To the walls of this room 
girders have been fixed. along which a chain is caused to travel, 
having attached to it at regular intervels trucks carrying hooks and 
a contro] device. Adjustable inclined planes have been fastened 
to the girders at the loading positions which ean be raised so as to 
come to rest at definite and numbered positions on a graduated arc. 
Each of the numbers on the are corresponds to a * station " in the 
sorting room, so that when it is desired to transfer а mail bag from 


one station to another it is only necessiry for the ftl (o set 
the inclined plane at the number for which i beg mey bo destined 
and to suspend the beg from one of the hooks which mss be ap- 
proaching the set plene; here the eontrol devices is operated end the 
release trigger set, ко that as soon as the bee орохо et its d stinstion 
the hook is automationy tripped and the beg instently rel] sd. 
This arrangement has the great edventage that it does not. рег: 
manently occupy the toor space, snd another point in its fevour is 
that the to-and-fro movements of the stof are reduced io2n ed solute 
minimum. 

Over the whole length of the fecing tables Hebt су iron маме: 
tures have been provided, carrying kerge fixed troughs with movoble 
Нар bottoms. The troughs sre divided tronsverscdly tite c omnnber 
of sections, and the Нар bottom of exch section сап be тесе 
separately by means of levers when desired. Two tiers of ven tricks 
are festened over the fixed troughs to the ongle iron structures, oad 
at intervals pulleys are atteched to the hitter es guides fer endless 
ropes. Wheeled trucks, which ste divided iuto three comp rtis, 
ein travel by means of these endless ropes sleng the non tricks 
from one end of the facing tables to the other end beck. och com- 
partment of the trucks is provided with moveable flop bottoms, which 
сап be released by means of adjustable triggers. ‘Tripping devices 
for operating the triggers are fixed over cach compartment of (he 
troughs already mentioned, to cach of which a number hes been 
alotted. As the mails arrive the begs are opened and the contents 
dumped into one of the trucks. The overseer heving siznetbed the 
numbers of the compartments of the troughs into whieh the truck 
is to deliver, the man in charge of the same sets the triggers of the 
compartments of the truck corresponding to the numbers :igne thd 
at these positions on the edjusteblo bars. Whon all is reedy he 
depresses a Jever which causes the upper or outward. travelling 
portion of the endless rope to beat once held tight hy a grip fistened 
on the truck, and the latter moves out from the losding platform. 
The triggers are tripped as they come over the trough compartments 
for which they have been set. and, the Пер bottom being automatically 
released. the contents of the truck ere delivered into the troughs in 
the manner desired. As soon as the truck reaches the end of the run 
the lever already referred to is automatically operated, so 03 to Cause 
the grip to release the upper portion of the endless горе. end to bito 
on the lower portion. The truck, in consequence, returns to its 
home position, where guides gre fixed which close the tl» p bottoms, 
end the truck is ready for its next chorge. 

Tho errengement of hoving g тегере] bove tho Таен teble 
for the letters end packets is а very convenient one, 2nd rely pro- 
vides а mens of petting rid completely of the contents of bees 
received by one arrival before these received by а subsequent mail 
are handled, Phe steff emploved at the facing tables heve com- 
plote control over their own sections of the trough. end by opere tit 
the levers referred to can esuse the contents to fall on the table. 
The sorting tables are provided with travelling bands опу their 
whole length. two narrow channels being formed above the band, 
one for letter packets and the otber for ordinary letters, | Tho letters 
end packets are put into the appropriate channel бету inward, 
and in this menner the band convovs them to one end of the table, 
where the letter. packets ere зибои йе? Ну fed into а cancelliog 
machine, whilst the letters ere placed m special tr» vs provided with 
adjustable triggers. This septretion is necessary, оз the Ми 
amount of space in the office precludes the uso ef two солей 
machines in this position. 

Elevated conveying bends run practic у oll round the room. end 
are provided with " turn outs ^. with delivery shoots at e lore: 
number of stations, Guides hove heen so 2rrenged et the " turn 
outs " that 2s soon as the tray with its trigger set to he cpught by a 
particular guide reaches its destination it is at once deliver od from 
the conveving band into the “turn out " shoot, whore the content i 
of the trey ero further bended. At the points where a chugs of 
direction occurs in the trovelling bands the trevs ere trem ferred 
from one set of bends to enotheor by шеп of five rolos обох whieh 
suits hilo guides ere provided, 

[n eddition to the convevors elroedy referred to. provision h's 
been mide in some ports of the sorting room for collecting smell 
pockets end single letters ef the severe! points intended 2nd fer 
delivering them in any perticul?r section of the room. For this por- 
pose light tracks heve been suspended et such e height above the 
floor es not to interfere with the movements of the staff. end sinet 
shelves have been pleced at suitable points along the track on which 
letters, &c., can he placed. Wire trays are caused to circulete on the 
tracks by means of endless ropes, and are provided with wipers which 
sweep over the shelves, and thus any letters plaecd on the shelves 
ere delivered into tho wire troves, ‘The bottoms of these {тә үз are 
hinged. and devices are provided »t desired points which relase the 
catches which hold the bottoms in position. with the result thot the 
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trays are emptied. Other devices are provided for causing the 
bottoms of the trays to be raised and caught again in the normal 
position after they have delivered their contents. 

A vertical lift has been installed between the ground and first 
floors for hoisting mail matter in baskets. The treys on which the 
baskets are placed consist of an open grid, which is constructed so 
that the bars of which it is formed ean pass hetwcen bars fixed on 
the first floor level. In the lift well trays are fastened at regular 
intervals to a continuous chain, so that when the gear driving the 
chain is in motion the bars, which always remain in a horizontal 
position, are carried up one side of the lift well and descend on the 
other side, where the fixed inclined bars referred to are fixed. И 
baskets are placed on the grid bars whilst these bers are in motion 
end rise to the first floor, then. on the downward trip, the trays pass 
the fixed inclined bars, whilst the haskets arc intercepted, and as 
the trays continue to descend the baskets slide down on to a shoot. 
A safety device is provided which stops the working of the lift if the 
basket fails to slide off the bars, and thus damage to baskets by the 
next descending tray is avoided. 


THE STREET TUNNEIS or CHICAGO. 


It is well known that Chicago is a city of considerable importance 
to the telephone men. and it possesses not only an extensive telz- 
phone system, but it is also a manufacturing centre of telephone 
plent. Within а comparatively short distance of the Chicego post 
office are located the very complete and well-equipped Hawthorn 
factory of the Western Electric Со. and the headquarters and factory 
ef the Electric Automatic Co o., Which is now manufacturing the 

"trowger" automatic equipment. But Chicago has а wider 
interest for the engineer. since within the city limits and within ca зу 
reach of its railway termini many other works are to be scen which 
sre the creation of the engineer, end which reflect infinite credit on 
his professional capacity. Among these тау be mentioned the 
tunnels, whose history is an interesting опе. It appears that about 
the усог 1901 a franchise was sought end obtained for the establish- 
ment of an automatic telephone system. It was proposed in con- 
nection with this system to establish communication between the 
subscribers and the exchange by en all-cable system, and the fran- 
chise stipulated that tunnels were to be constructed and used for 
the transmission of © sound, signals and intelligence by means of 
clectricitv or otherwise." This tunnel system extends under all the 
important streets of the city. and connects by lifts with the depots 
and freight vards of all railroads entering Chicago, with the United 
States post office building. and with a number cf the largest mer- 

cantile establishments. The tunnels have a total length of 60 miles, 
und ere 6 ft. wide and 7} ft. high, entirely lined with concrete, the 
roof forming en arch. In view “of the fact that Chica igo is built on 
a vast deposit of clay, and that the heavy buildings erected along 
its streets have to be supported on piles or concrete piers which pierce 
the clay until, finally, they reach bed rock, 80 ft. to 120 ft. below 
the street level, it can well be imagined that the construction of a 
system of tunnels 40 ft. below the streets presented no easy task to 
the engineer. However, the system has been completed in seven 
vears at a cost of approximately 11 millions sterling, спа I under- 
stand that during the whole progress of the work not a single serious 
accident had to be recorded. Alternate streets are used гѕ “up” 
and “down ° tracks, the inter-sections at the street crossings have 
been provided with curved tracks to facilitate the diversion of the 
го Ме to eny point desired, and automatically op erated electric lamp 
signals have been installed to protect the crossings. The readiness 
with which the driver of our train found his way from point to point, 


ccemingly without the assistance of any sign posts, we 


г, surprise to 
me. 


The work of tunnelling was commenced by sinking severe] 
shafts simultaneously in rented huildings, and the spoil wes removed 
from these points to the lake front, where it was dumped at night 
only, so es not to interfere with the street traffic. Incidentelly. it 
may he mentioned that the dumping ground has £n averege bresdth 
of 40 ft., and the depositing of the spoil on it hes resulted in the 
eddition of 19 acres to the city's park system. The tunnel system 
is equipped with 66 tractors. some of 25 Н.Р. and others of 50 H.P., 
which ere propelled electrically, and obtein current et 250 volts 
from en overhead trolley wire. One hundred and twenty cars are 
in use, and 1.000 trains, travelling at a spced of 8 to 10 miles per 
hour, transport about 12 ,000 tons of freight per diem. The removal 
of the large volume of traffic which this represents from the street 
surface must be enormously beneficial to the citizens, espceially 
when it is considered that in the materials so handled coal is included, 
being thus delivered without annoyance to the public direct into the 
coal bins and boiler rooms. This tunnel system has keen employed 
for the conveyance of the United States mails to and from the post 


office, but on the expiry of the last contract the price tendered for 
the renewal of the service was greater than the postal authorities 
felt justified in pay ing, and therefore, at the period of my visit to 


Chicago, mail matter wes no longer being conveyed through the 
tunnels. It seems, too, that questions h»ve from time to time been 
raised as to the legality of the utilisation of the tunnels for freight 
trains, end in this connection an instance is given of the core which 
should he taken to avoid the use of embiguous phrascology in im- 
portant documents. As already explained, the franchise provides 
that the tunnel shall be used for the transmission of " intelligence 
by means of electricity.” end it is claimed thet as letters and news- 
papers come under the head of “ intelligence,” the act of conveying 
them in cars propelled by electrical means comes just es eecurately 
within the meaning of the words of the franchise quoted 


above аз 
does the transmission of words spoken into a telephone. 


MUNICIPAL. WORKS АТ SEATTLE. 


I cannot complete my account of all the wonderful engineering 
works with which 1 had the good fortune to come into touch in the 
United States without a brief reference to the municipal works in 
progress for the improvement of Seattle. This city is finely situated 
in Elliot Bay on a series of terreces rising from the shore to the 
Sound, The hills on which the city stands are exceedingly. steep, 
and for some time past work has been intermittently undertaken 
to grade the streets and to effect other improvements. During my 
tour of visits to telephone exchanges of Seattle it was related to me 
that on the site of the hotel I stayed at another had stood but a few 
months ago at 2n elevation above sea level 150 ft. greater thon that 
of the comfortable house which afforded me shelter. 1n the course 
of the improvements being effected the old timber structure hed to 
go, and а new site was formed by the process of “ sluicing," which 
cut off the top of one of the hills to the extent mentioned. Age in, 
it was explained to me at one of the exchanges Г visited thet the 
improvement scheme had involved not only the grading of the street 
on which this exchange stood, but its widening або. and that in con- 
sequence, in the case of this exchange building. the ground floor 
abutting on the street had been added after the exchenge hed heen 
in use some months, end moreover that the widening of the street 
had further involved the cutting off of the front of the exchange, and 
with it the postions of the switchboard joining the two legs of the U. 
The proud boast of the telephone engineer was thet even during 
rebuilding operations of this unique character the telephone service 
was mainteined without interruption, I was much interested in the 
experiences of the telephone engineer, but I confess that my curiosity 
in the work of the municipal engineer became so great es to kod to 
the expression of my desire to witness the hydreulic sluice in opere- 
tion. The city authorities were still et work we-hing the bill tops 
into the bz v, s nd my kind friends gratified my wish by conducting me 
to the site where operations were in pregress. F sew a villa perebed 
high up on г pinnacle of earth and well shored, а; it had need to be, for 
powerful jets of water were weshing the frieble certh ¿way from 
under the building in question, end the loosened materie] wes running 
down to the bey ès а muddy rivulet. I wes given to understend that 
the villa would be gradually lowered on its new site. ‘The improve- 
ment. scheme is being carried out on en embitious scele, for about 
14.000.000 cubic vds. of carth have 2lreedv boon we: hed into the 
sea, and when the present plans are completed а total of 34,000,000 
cubic vds. of materiel will heve been removed by the hydraulic 
sluicing method. which is not entirely new to Amorica, for | recollect 
eading some years ago thet this method hed been emploved in 
forming railway embankments. As I wateked the gradual removal 
of the earth I could not help feeling thet it wes a pity the method 
of hydraulic sluicing was not eveilelle in connection with our duct 
суше. as the danger of piercing the conduits of other undertakers 


scomed to be reduced to © minimum by the employment of this 
method. 


NEW IDEAS IN ELECTRICAL DISTRIBUTION 
METHODS.* 
ВУ $. В. WAY. 
The electric distribution svstems in St. Louis end vicinity, the 


author believes, offer some new ideas in the construction and opera- 
tion of underground and overhead lines. 


Conduits.—Some 200.000 ft. of conduit duct, constructed entirely 
of conerete, without the use of any pipe or tube, is now in use in St, 
Louis. 


In с nstructing this conduit a trench of the required width 
and depth is excavated in the usual manner. "The trench serves as 
the form for the bottom and sides of the concrete structure. In the 
bottom of the trench concrete mould supports are set and levelled 
at intervals of 16 ft. U-shaped wooden forms, or duct moulds, 
16 ft. long. are then laid in the concrete supports, being thus auto- 
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matically aligned, after which concrete is dumped into the trench, 
worked around, and struck off even with the tops of the moulds. 
The conerete is then allowed to tike its initial set, which usually 
requires three or four hours, after which the moulds are removed by 
simply lifting them out vertically by means of iron hooks. After 
the removal of the moulds the trench contains only a layer of con- 
crete, in which hive teen formed longitudinal U-shaped grooves. 
These grooves are turned into closed ducts by covering them with 
previously formed thin concret? slabs or plates of required width. 
The joints between adjacent plates and between tho plates and the 
concrete hyer containing the grooves arc cemented, and the operation 
aliove described is repeated for the next tier of ducts. The conduit 
ix finished. with a final layer of concrete to give protection against 
future excavators. 

Where it is desired to provide small hand holes, or service con- 
nection boxes in tho. conduit between manholes, the concrete is 
stopped off around the duct moulds at the desired locations, leaving 
rectangular openings in the conduit structure which serve as hand- 
holes, giving access to the cables for connections. The concrete 
hand holes arc thus produced at no additional expense. They may 
he closed by a cover immediately on top of the concrete structure, 
or an iron frame projecting up to the pavement level and supplied 
with a street cover may be used. The buried cover is much cheaper, 
and has the advantage of requiring no maintenance. By the use of 
buried covers, on account of their cheapness, service boxes may be 
spaced во аз to offer the same facilities for shortening service connec- 
tions as are obtained with the Edison tube system. 

Cables draw into conerete ducts with about the same strain as is 
required with ducts of other types, and do not show any material 
scoring. but rather have the appearance of having been sand-papered. 
Heavy cables in single pulls of 525 ft. have been drawn into concrete 
ducts without difficulty. The advantages of this style of conduit 
construction are low first-cost ; smooth, straight, well-drained ducts 
free from joints, blisters and sharp projections ; great fire-resisting 
capacity and adequate protection of working cables from cach other. 
The one objectionable feature in concrete construction is that a 
street must remain open a longer time where a conduit of more than 
on» tier of ducts is laid. This, however, generally amounts to but 
оп» day, as compared with the most rapid methods of laying pipe 
systems. 


Cable Protection.— Portland. cement mortar being strong, cheap 
and possessing excellent fire-resisting qualities, makes an ideal cover- 
ing for cables in all exposed locations—such as manholes, around 
switchboards, and in cable runs in stations. The difficulty in making 
use of it for this purpose arises from its lack of adhesive qualities when 
tist ^ pplied. This difficulty is overcome by first wrapping the cable 
to be covered with cheap rope or cordage, applied spirally with а 
pitch of about Jin. The cement mortar is then most conveniently 
applic] by hand and finished with a quarter-round trowel to a thick- 
ness of about $in. А rubber glove will be found useful in this con- 
nection, аз raw cement із hard on the hinds. If the cable to be 
covered happens to be т a warm, dry place, the cement must. be 
kept moist during the first two or three days after application, other- 
wis? it will become very brittle and chalky. 

Cables properly covered with cement not only present а neat 
Appearance, but are largely protected from mechanical injury, and 
are furnished with the hest fire-resisting cover which it is practicable 
to apply. Several instances have shown cement covering for cables 
to be exceedingly valuable in preventing interruption to important 
service where the cables passed through manhole or other fires. 
Although the lead sheath inside of the covering is frequently melted, 
the coment remains intact, protecting the insulation and permitting 
permanent repairs to be made at a convenient time. 

Overhead Construction.—Pole settings are made to the usual st vn- 
dard depth of about one-seventh of the length of the pole. To arrest 
ground-lias deery, and at the sme time to provide a perfectly solid 
tilling between the pols and the upper part of the excavation, the 
lest 20 in. of the hole are filled in with well-tamp2d concreta, finished 
zt th? top with the surface raised above the ground and sloping away 
from the ро, forming an effectual watershed. Provided the lower 
part of thy pole is properly tamped, such a setting is practically as 
good аз ал all-conerete setting, and is much less costly. 

Cross-arms are of clair Western fir, and are not bored for pins or 
тала bolts The arms are well seasoned, are painted by dipping 
hofoce usa, and are attached to the pole by means of a galvanised 
throaga bolt provided with 2 in. square washers under head and nut. 
Extra hivy galvanised braces, 2 in. by 1} in. by 25in., are attache 
to the pole by means of а lag screw and to the arm by means 
of а clam» (it having heen obsarved that arms frequently break 
a‘ Ur point where brace bolts piss through them). Ta? pins 
and brackets are attyched to th» arm3 by means of clamps, which 
ате s) arranged as to clamp th» arm uniformly on all sides with 


but two adjustments. The design of the clamp and its application 
to pins and spreaders аге shown in the accompanying illustration. 
Ckump pins and brackets have been found very useful on old work 
in replacing wooden pins which have pulled out or broken off, and 
brackets which have become detached owing to the rusting off or 
pulling out of the screws. Clamp pins have been used where it is 
desired to sectionalise a line. In this case use is made of pins having 
a straight shank, upon which spool-tvpe insulators are. mounted. 
The strain of the line is transmitted by means of adjustabl> pin 
braces placed above and below the insulators, which, at the зато 
time, eliminate the necessity of spacer bolts or blocking and through 
bolts. The accompanying figure shows use of the same style pin 
and insulator in ending a line. Should it ever he necessary to replace 
the arms in cither of the above cases the operation will be relatively 
simple, inasmuch as it will only be necessary to support the pms and 
insulators on slings, remove the bolts in the clamps. drop out the old 
arms, place the new arms in position and replace the clamps, ёз 
against the great amount of temporary work, labour and risk in- 
volved in such an operation with the usual methods of construction. 
In order that all parts of the line may be equally insulated from 
the poles and cross-arms it his been found desirable to mount all 
primary fuses, primary switches and primary meter boxes on stan- 
dard line insulators carried on brackets which are hooked over the 
cross-arm. The cost of the brackets and insulatora is trivial, con- 
sidering the increased factor of safety, whilo the labour of installing 
is less than that incident to screwing the devices to the arms. We 


CLAMP PINS UseD wita Pis Brices АТ А Dean Ехрер Jane. 


feol that in the interest of safety to linemen, economy in pole space 
and appearance of pole-line construction, the use of reverse, or 
* buck," arms should bo avoided to the greatest possibl* extent. 
Service connections and branches can be tapped off mains by the 
aid of spreader brackets, making use of arms already up and avoiding 
the use of buck arms. 

The tizing of line wires to insulators is a detail which is frequently 
not given sufficient attention. The wire should be attached to the 
insulator as flexibly as possible, and the insulation on the wire should 
not be injured by the process of tieing. Modifications of the common 
tie will secure these qualities. At points of expecially heavy strain 
the insulation should be removed and the ties soldered. What is 
known as the “ circle tic " may be seen on the right-hand pin in the 
accompanying figure. 
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BRIGHTNESS AND ILLUMINATION. 


Although a great deal of attention has been paid during 
the last two or three vears to questions of artificial Nght- 
mig there is offen a waat of clearacss in distiguishing 


between Drightuess and domination. The Шивичайон 


of any surface is the amount of light. falling upon that 
surface pev unit area. We need not even refer Чо any 


particular surface in such a definition. as we may кау that 


the illumination at aay point is given by the amount of 
THEIR CCNSTRUCTION AND MANUFACTURE. Ву W. В. Cooper. 
Рисе 105. 64. nett. 
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Thus 
THe Evectric Алс, By Mrs. Ayrton. M.LE.E. Price 12s. 63. 


in street Nehting she illumination ts кечеге Ну measured 
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ranging from, кау, 20 per cent. tor a white matt surface to 


Livinosroe'’s DIAGRAM FCR THE Easy CALCULAT OF S: 1D - 4 1 1 . : . 
( E C ION OF SHAFT AND Bgam DEFLECTIONS, total absorption for Маск. From the ponit of view of 


Ву К. Livingstone. 2s. 6d. nett. By post in tube, 2s. 10d. Now Read >, 


> ee oer 


THE ELECTRICIAN, OCTOBER 28, 1910. 


— — 


illumination the tight absorbed is lost, though from the ar- 
Indeed, 


the eve is so complex an organ that the best reflecting 


{istic standpoint such loss may be very desirable. 


surfaces are not necessarily the most suitable for every- 
dav use ; thus, we doubt if the majority of people would 
find a room wholly furnished and decorated in white so 
which the scheme included a certain 
amount of colour. As often as not, a definite candle-power 
is provided, and the problem is to use the illumination to 
the best advantage. The final result depends very much 
upon the scheme of decoration, as the more the light is 
absorbed by the walls and contents of the room the less 


А familiar 


restful as ase 


there is with which the occupants. сап see. 
example of the insufficiency of illumimation. under certain 
conditions is often seen in dining rooms; if a dark cloth 
is placed on a dining-room table the chance is that the 
room looks poorly lighted, whereas with a white cloth the 
che surface 


illumination is ample. This is dus largely to 


brighiness of that part of the room to which attention is 
mainly directed. 

The importance of surface brightness is emphasised 
a Paper read at the last meeting of the Optical Society by 
Messrs. J. S. Dow and У. H. Mackinneéy. In addition to 
a general discussion of the subject. our readers will see, 
on referring to another column, that the authors have 
devised a portable instrument for the measurement of 
Surface brightness. Of course, the brightness of surfaces 
has often. been measured before, and indeed photometry 
largely depends upon such measurements iadirectly, but 
we are not aware that a portable instrament Ваз previously 
been devised for this purpose. 

The instrument in question seems to be well adapted for 
the purpose, and as the authors have succeeded m obtain- 
ing а practically uniform scale, the working of the instru- 
ment is simple, standardisation at апу time merely con- 


sisting in setting the lamp. An accuracy of 5 рег eent., 


Haim for the scale, is eulticient 


Ву observing а white matt 


which is what the authors 
for the class of work ir view. 
surface on which the illumination is. | candle-foot, 
the brightness of anv other surface can be found in terms 
of this. For absolute readings. however, № is necessary 
that the surface used for standardisation should be the 
sime in quality as that used in the instrument. 

The most interesting feature of such an apparatus is 
that, the surface under test 
need pot he close to the observer. 
of illumination the instrument must be placed at the point 
where tlie observation is desired. In the case of brightness 
for this ean be measured even when the 


Sav, 


owing to а well-known law, 
In the measurement 


И is otherwise, 
surface is distant or oblique, as, for instance. the upper 
wallsof a building. As pointed out by the authors, measure- 
meats of this kind are useful where illumination of objects 
is the end view; as an example, displays in shop 
windows may be mentioned, and the brightness of books 
I1 100] rooms, Where it is a case of providing general 
Wumination irrespective of the objects im the area, the 
hithecco us d. methods for measuring illumination must 
still apply. This is the case in street lighting, but there 
is no difficulty in using a brightness photcmeter for this 
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Upon referring. to the Paper our readers 
шуш the brightness of 


lass of work. 
will find some interesting figures, 
various objects, ranging from the clock face associated with 
Big Ben to the pages of the “ Sporting Times © We think 
the instrument devised Бу Messrs. Dow and. MackiNNEY 
should provide a great deal of useful information in a very 
simple wav, and we do not doubt that it wll be weteomed 


ae 


by the photometrist. 


REVIEWS. 


(Copies of the andermentioned works can be had from Тик ELECTRICIAN Office, po t 


free, on receipt of publishal price, adjing ЗА, for books publiabel under 33. Add 
10 per oeut. for abroad or for foreign books.) 
—— P 
Mathematical and Physical Papers. Гу tho Rt. Поп. Sir 
\\ илллм Тномзох, Bakos Kknvis,. Vol. IV. ** Hydrodynamics 
and Gencral Dynamics? (Cambridge: University Press: Pp 


xv. T £65. 18s. 

To ell Lord. Kelvin's pupils this volume will be specially 
welcome. To read some of the Papers in it will bring to their 
memory reminiscences of bis lectures; and of how successful 
he was in Imp: arting to them some of his own bouudless enthu- 
siesm for science. Many phrases, even, used in these Papers 
bring hack most vividly to the reviewer the happy veers he 
spent in Lord Kelvin's Upper Naturel P hilosophy Class. Who, 
for instance, but Lord Kelvin. theskipper of the Ваа Rookh,” 
would talk of the axial motion of an ellipsoid of revolution as 
the motion “ fore and aft.” 

The first vear the reviewer went to the Upper Notural Philo- 
suphy € lass the motion of evrostats wes discussed. Almost 
in the first lecture the differential equations governing their 
motion, which are given m this volume, were written down 
on the blackboard, the meaning of each term in the equotion 
being explained. ‘Then the gvrostat had to be spun bv Mal- 
colin, who we believe was a sailor from the “Lalla Rookh,” 
sprinting for twentv v атах at top speed. Kelvin then pleced 
it on the table and invited us to test lle 
told us bow be was once showing è gyroscope to Иа, 
and how the reteting wheel hit the edee and immediately 
Hew straight. through Helmboltzs hat. He had therefore. in 
future, to cage it in like а will beast. and so was led to devise 
the evrostet. Не next showed us how to solve the equations 
by determinants. In the process he noticed a carious property 
of determinants which he at once proceeded: to investisste, 
Finally he asked the class to come down and see the new gas 
engine running. Personally, however, the reviewer was much 
more Interested in the professor than in the engine. "The 
letter hos left only а blurred impressien on his mind, but he 
distinctly remembers Mr. Mocfarlaue comis aud soving that 
the glass prism sent from Whites weuld not do. Lord Kelvin 
immediately told him that if he could not get a suitable prism 
in Glasgow he must get one in London, and thet if he сош not 
get one In London be must try Peris. A suitable prism must 
be vot, no matter the cost. In. those days, some 39 veers 
Lord Kelvin’s energy was boundless ond the more 
difficult а problem was the fiercer the atteck made upon it. 

The bulk of the present volume is teken up with Papers on 
Ну годунаниез. Poses 1-230. give a connected re print of 
his classical dus on Vortex Motion and will be mest useful 
to the student. N r Joseph Larmor rightly eulocsises the path- 
breaking memoir of Helinboltz, which bas become the maln 
highway for the student. But Lord Kelvin’s 7 frasmentary 
efforts " towards a fuller development wil! continue for many 
vears to point out promising paths by which the hitherto un- 
scalable pesks mav be conquered, 

To electricians these memoirs on hvdrodvnemics are of 
special interest, They show, for instance, that the problem 
of finding the velocity at any point of an incompressible fluid 
near а vortex filament is identical with the proben of finding 
the magnetic force near ап electric circuit. ‘The strength of 
the vortex corresponds to the strength of the current and the 
fluid velocity to the magnetic force, The heantiful curves 


Mu stubbornness. 
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drawn by Macfarlane and reproduced. on р. 63 show the 
stream limes round а vortex. filament. They ате identical 
with the meenecdec lines round a circular current. And. so 
most euthors who discuss the theories of electricity and hydro- 
dvnamics from Clerk Maxwell downwards have reproduced 
these curves. И wes this and sinuler analogies between the 
fundementel problems in various physical sciences which 
induced Lord Kelvin to expend so much energy in developing 
his atomie theory based on vortical motion in a perfect fluid. 

The next section gives Lord Kelvin's contributions to the 
Dynsgmicel Theory of the Tides. His orginal aim маз to 
chempion Leploce’s analysis from the strictures passed on it 
Бу Airy and others, This led to the modern beautiful theory 
of the subject which Sir G. И. Darwin and others have done 
so much to develop. Then follows а series of Papers on 
Waves in Weter, a subject on which Kelvin took the keenest 
interest in the later vears of his hfe. The practical side of 
this subject was first investigated by Scott-Russell, hut. the 
three Glosgow professors, Rankine, James Thomson and Lord 
Kelvin, were the first to put the theory on a sound basis. 

In connection with the labours of the International Com- 
mittee on. Eleetricel Nomenclature the footnote on р. 297 
should be noticed: “A curious piece. of illogical usage т 
mathematical laneuase, eccording to which an enclosing curve 
is celled a closed curve,” must henceforth be absolutely 
avoided. Ft bes already led to endless trouble electrical 
nomencleture, eccording to which, in common language. an 
electric circuit ds said to be closed when а current ean pass 
through it. T believe all; or almost all. English writers on elec- 
trical subjects Вахе been guilty of this absurdity. I doubt 
whether any one of them would say a road round a park is open 
when а gate on it is closed, and is closed when every gate on 
it is open? Surely everyone must admit this. but we are 
afraid that it will be a long time before electricians abandon 
their jargon about closed and open circuits in favour of the 
more Төле] complete and incomplete. circuits. 

The fifth sad final volume will contain. Papers on Thermo- 
dvnomics, Cosmical end Geological Physics, Electrodynamics 
and Electrolysis, Molecular. and Crystalline Theory, Radio- 
vctivity and Electrionic Theory, with probably some 2ddresses 
and other miscellaneous scientifie matter, 

As en instence of the unfailing kindliness and courtesy which 
Lord Kelvin elwevs showed to everyone with whom he came 
in contact, the flowing incident is worthy of being recorded. 
On November 14. 1907, the reviewer read a Paper to the Insti- 
tution of Electrical Engineers, of which Lord Kelvin wes then 
President for the third time. He was unable to come to the 
meeting owing to the illness of Lady Kelvin, vet be found time 
to write а holograph letter to the reviewer stating bis interest 
in the Peper. He even addressed the envelope in bis own 
hendwriting, A few weeks afterwards we were all lamenting 
lus death, 

Lord Kelvin took endless pains m revising all he had written, 
and we cen eive no Meher praise to the editor for bis able pre- 
sentation of the Papers. and to the University Press for the 
edmirable way in which they have done their work, than to 
sev we feel sure that Kelvin himself would have approved this 
volume, ALEXANDER RUSSELL, 


Die Vagabundierenden S!róme Elektrischer Bahnen. Edited 
by Dr, G. Benischke. Part IV. of ©“ Elektrotechnik iu Einzeldar- 
stellungen.” By Dr. C. Micuatkg, (Brunswick: Е. Vieweg 
uud Sohn.) Pp. vi. +85. M3. 

This little book forms one of a series for specialists. either 
practising engineers or students, fo whom it is frequently of 
the greatest advantage to be able to refer to à complete, but 
condensed, account of those specific branches of electrical 
technology in which they are interested. 

In the present volume the subject of leakage currents is 
ќгсасеа on modern lines, not only descriptively but, as far as 
possible, quantitatively. The formule relating to the investiga- 
tions are usually confined to simple algebra, with quite sufti- 
cent accurecy but, where desirable: the exact solutions 
involving differential equations are given in footnotes. The 
mets and theores at the author's disposal are mainly to be 


found in scattered. articles in the “ Elektrotechnische Zeit- 
schrift " and other journals, but these have been so well in- 
corporated into the book itself as to avoid any appearance of 
discontinuity. 

After discussing the methods of calculating leakage currents 
in terms of the voltage drop, the skin resistence of the roils 
and the resistance of the earth, the author gives some eqni- 
potential diagrams showing the ereas of greatest danger to 
buried pipes in the. vicinity of traction systems. Nwinerdus 
values are given, from actual measurements, of the resist- 
ance to be overcome between rails and pipes, and also 
figures for the specific resistance of different soils. In. con- 
sidering the question of the emount of corrosion of metallic 
masses due to leakage currents, the experimental work of 
Larsen and Von Gaisberg is fully deseribed. Prominence is 
also given to the fact. not usually realised, that conduction in 
the earth itself is wholly electrolytic in its nature, and not 
metalhe, so that corrosion must inevitably take place at the 
anode m exact proportion to the current flowing. In the 
later chapters an account is given of a verietv of tests for 
determining, under working conditions, the voltage distribu- 
tion in the rails and surrounding soil, and або methods for 
ascertaining the leakage of current from the rails et different 
points. 

The importance of good bonding, to ensure a low resistence 
of the track as a whole, is carefully considered, and several 
practical tests are given for measuring conductivities of reil 
bonds and the joints in water and gas-pipe systems. 

Of more than usual interest is the resum’ of the various sug- 
gestions that have been adopted or proposed for the mini- 
mising of corrosion troubles, which naturally affect. the rails 
themselves as much as the neighbouring pipes. In this cate- 
gory, in addition to а description of the ordinary prece utions 
for confining the current to the tramway track, mention is made 
of other palliative measures, such as the use of песайуе 
boosters, pertodical reversals of the line polerity and running 
on a three-wire system. 

The subject of leakage currents from cable foults is also 
touched upon shortly > it hos not strictly much to do with 
electric traction, but its Importance would bove justified 
fuller treatment. 

To all traction engineers this volume. with its copious oricinal 
references, furnishes an excellent and convenient guide to a 
topie of perennial interest, J. В. Dick, 


LARGE GAS ENGINES AND THEIR TROUBLES. * 
BY Е. FOSTER, M.SC. 


Summary.— After mentioning the various tv pes of large gas engines, 
the author discusses the difficulties experienced in their manufacture. 
In this connection, cylinders, pistons, erossheads, valves, valve gear, 
frames, &c., are all considered, and the improved forms of construction 
now adopted are deseribed. Finally, the higher cost of gas engines, as 
compared with steam engines, is shown to be Justified. 


— 


The purpose of this Peper is primarily to discuss the difficulties 
which heve to ke overcome by the makers of large gas engines, and 
not to describe the verious types of the latter. Brief de SCTIPLIONS, 
however, are given for the Бепо of those who mv not be in touch 
with ges engine work. Concerning ourselves m, erely with large gos 
engines which have had some commercial success. we find six prin- 
cipal types :—-(A) Four-cycle engines г (1) Singlo-acting horizontal, 
(2) double-acting horizontal. (3) singl-acting vertice]; (В) Turo. 
cycle engines: (4) Single-acting horizontel. (5) double-acting hori- 
zontal. (С) Hylro-qas engines : F 6) Four eyele and two eyele. | 

l. Stngle-acting Коиг-суе Horizontal. Engines.— Single cylinder 
engines of this type constitute the world's standard for sizes up to 
about 250 H.P., and а few have keen built of double this c capacity. 
Even then they can scarcely claim the title of large gas engines, and 

will not Бе considered here. "The tendem and double-tandem single- 
acting engines Вахе. however, obtained а considerable vogue in this 


country, the Premier Gas Engine Со. having built a luge number 


developing about 500 H.P. per evlinder. 


* Abstract of a Paper read on October tha atthe Manchester rE ngincer- 
ing Exhibition. 
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2. Doubli acting  Коиг-су Че Horizontal Engines.—Tho usual 
errinzoment is e single-tandem engime, аз in the Ehrhardt & Sehmer 
type made Бу Mossrs. Gelloways, of Manchester. Each stroke is a 
power stroke, end, apert from slight differences т the shape of the 
turis moment curve the turning quelity is the seme as fora steam 
eazine Irving tho seins number of cranks, This type of engine might 
көнөм cham to be the world’s stendard for large powers. dt is med 
ini this country by Gotloweys (Ltd). the Lillieshall Co.. Richardsons, 
Wostaerth & Con end Freser & Chalmers, besides about 20 levee firms 
in Аи геи ond on the Continent. Ut is frequently referred to as the 
Nurnberg type, эрони strictly the Nurnberg type constitutes only 
eniob:over!] ombracod by the shove outline description. 

З. Nregl acting Vertical Four-cycle Engines.— These are so far all 
ef ths short-stroke quick-revolution or high-speed type. Those with 
trdem evlinders on cesh erenk might zlinost be called the British 
Wostinghouss type, es this firm introduced and popularised it. On 
the Continent end in the United States this type hes made по head- 
wey Pho tondom type has been built in sizes up to 1.000 B.H.P.. 
this спим › heving four erenks and eight evlinders, 

А. Ningb acting Two-cycle Horizontal. Engines,— Smo engines of 
thes type. but æ norediy similer to the stenderd British four-evele 
ensine for smell powers, are almost unknown; but à single-evlinder 
ean s with two pistons working on ^ranks 180 deg. арт, and having 
en commen combustion chamber. has gained some populeritv. This 
Is the Qechothausor engine, which is mado in this country by Messrs. 
William: Beardmore & Со. The turning quality is the some аз 
engines of type (IL). 

% Poihle-acting Two-cycle Hori-ontal Euqiucs,— This is known аз 
the Korting type. ond is made in this country by Messrs. Mother & 
Ри. Since ereh evlinder has an explosion cach stroke, there is no 
petit ip 2dopting the tendom arrangement. 

6. Hudrogas Engines. — hose are represented by the Humphrey 
pump.” 

Heving thus briefly outlined the types of lerge gas engines avail- 
«bl. we will turn to a consideration of the ditliculties to be met by 
thr такога, Those may be (a) constructive, (b) operative, or (с) 
commercial, 

Рин with the purely. engineering difficulties first, there ere 
certain fundo montz] consideretions to be kept in mind. No exact 
Measurements of the temperetures atteined im ges engine evlindors 
bove V cen mide, but it is known that temperetures between 2,000 F. 
and 3,000 К. 2r regularly atteined. Those values ere ebove the 
melting point of cast iron, end it is evident that steps must be 
teken by water jackets end other meens to keep down the tempere- 
tuts of the evlindor 2nd. piston wells, valve parts, &е. There ere 
уеге] wavs of influencing the meen temperature of the rases, end 


Lore dt should be pointed out thet this mean tempereture must be 


reckoned on a time basis, end is not solely а matter of the shopo of 
theindicetordiagrom, Nez venging—thet is, weshing out tho evlinder 
Рам гор explosions with cold air—if properly applicd and with а 
properly designad combustion chamber and valve parts. gives good 
results et some little eost in power. И unskilfully applied. it may 
icrotse the chances of evlinder troubles by increasing the tempert- 
ture differences between edjecent parts end by increasing the range 
of temperature fluctuation. 

A four-evele evlinder, having only half as many explosions es : 
Iwo-evels evlinder at the same speed of revolution, hes obviously a 
muen lower temperature then the httor. Again, the moan gas tem- 
pereture may be reduced by using a week charge end by keeping 
daan the maximum pressure and temperature attained on explosion. 
Those devices are. in fact, edopted in 2H large ges engines, the mexi- 
"yum pressure- end with it elso the maximum temperaturc— being 
reduced by keeping the compression low. present values being dis- 
Unetly lower then wes the case a few years ago; whilst the mean 
efiective pressure- which is determined partly by the strength ot the 
chere and partly by the velue of the compression- 3s not allowed 
Heatly to excoed 10 Db, per square inch. ‘This velue should pot be 
mmt ined for more then s few minutes et e time — less if the engme 
коногу dirty— 2nd. is considera! ty reduced. for. continuous 
Ung, | 

Tr^ dizmeter of the evlinder affects the temperature of the geses 
m the following way: The gases negr the wells ere colder than those 
inthe body of the combustion chamber, because of the cooling ection 
cE thy evlinder walls. ‘This cooling action obviously decreases аз 
Uo rto of the wall surface to ges volume decreases, and therefore 
ls Less marked in a kirge than a small evlinder. This action partly 
‘counts for tho fact thet very few evlinder troubles were experienced 
With engines developing about 250 p.H.v. per evlinder, whilst most 
o Deus troubles were met with when from twice to four times this 
power was developed per evlinder, This applies to evlinders of the 


m 
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Ade ription wasgiven in THE ELECTRICIAN, November 26, 1909, р. 258. 
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carlier designs, great improvements having been effected within. tho 
last vear or two. The bad effect of the metot thickness on wall tem- 
peratures is too evident to ell for comment. but it should be pointed 
out thet this thickness inereases in direct proportion to the али 
pressure end riso to the diameter of the evlinder, Hence another 
reason why low compression pressures ere being edopted. and also 
Why makers hesitate to build evlinders es Jorge es their shop equip- 
ment would permit. 

So far ме he ve spoken mainly of the everege tempore tures of the 
gases and wells, but the seme remerks грр in most. cases to the 
maximum temperature, An exception is, of course, that the two- 
evele engine has only 2 slightly higher maximum tempeoretare than 
à four-eycle engine. In some respects th maximum tempore ture 
Is of more importance then the mean. Many of the cracks in ges 
engine evlinders ere caused by surfece heat stresses, These stresses 
ere directly. proportions] to the coeficient of expansion (with tem- 
Бего биго) of the metel and the modulus of clesticitw. Steel, by 
reason of its high modulus of elasticity. is more highly stressed then 
‘ast Iron, and mav give inferior results, es, in feet. frequently happens 
where heat stresses ere very importent. It should be noted thet 
excessive surfece cooling, such vs is produced. in. bodly-designed 
evlinders, with scavenging sets up serious tensile stresses, which are 
very dangerous with eest iron, Also loes] surfece foilure of the metal 
may easily occur, Ones failure has taken place the tensile stresses 
due to gas pressure enlarge the erack by tearing. so that the ultimate 
feilure mz y ke due to mechanics | rether than thermal causes, 

Considering next the general defects encountered. in gas engine 
evlinders, whieh are ell directly or indirectly due to ket. Let us 
tekoa typical lerge gas engine, such as that formerly med by Messrs. 
Ehrhardt & Schmer, Tho evlinder, ike 2 great many other Con- 
tinont?] designs, wes cast in one piece. There were two concentric 
barrels tied together by the two end (lenges, end the neck pieces of 
th? four mein valves, the four igniters and the four air-starting velves, 
not to mention any ribs there might Го connecting the two berrcls, 
Such а супа has two primary defoets;— In the tirst. place the parts 
ere too rigidly tied together to permit of the costing contricting 
freely in the mould when cooling, Hence such exlinders ere never 
obteined without initial eesting stresses of unknown emount. In 
the second plece, when the evlinder is working, the outer berrol is 
norme Пу cooled by the jecket weter end the air. so thet it preetics Ну 
dogs not expend. The inner or working berrel, on the other hend, 
becomes hot by contret with the gases and expands. These two 
barrels pulling in opposition put the outer ove into teasion end the 
inner into compression, and tend to broek off the neck pieces et the 
junctions with the barrels. In proctiee cracks ere commonly «trt «d 
at these junctions, and after 2 time, in spite of ductile straps of m t] 
riveted across the crack, the evlinder hes to he renewed. In somo 
designs this weakness is increased by omitting to bellinouth the necks 
at the junctions, such omission not only eding to meche vical wosk- 
news, but elso, by reason of the scour against the sharp corner of 
metal et the junction, leading to excessive heat strossos, 

The existence of there cesting and heet stresses is fully recognied 
by mekers, end much experimenting and scientifie cere has been 
expended in trying to overcome these difficulties, Apert from tlie 
choice of speci foundry mixtures for the castings end the edoption 
of great care in the details of design and moulding, there ero two Wa VN 
of attacking the problem. One, which арр particularly to Con- 
tinontel designers, is thet of belencing the casting stresss peeinst 
the expension stresses. This method, however, bristles with difti- 
culties, elthough Continental mekers heve eerrisd it to à considerable 
degree of perfection. "Phe other method of ztteeking the problem 
will appeal strongly to English engineers. Та of ettempting 
ал unsteady balance between unknowns, the unknowns or» climine ted 
so fares possible. Thus, in the Ehrhardt & Schmer engin s, es mede 
by Messrs. Galloways, the cesting stresses are reduced to 2 minimum 
Бу rdopting а built-up construction. The evlinder body is split 
transversely and is cast in two symmetrical halves. Boch epprosi- 
metes to 2 doubl> супа ег with г eross-sostion of tlt У Fhe 
U section permits very free contraction in the mould, pnd Costing 
stressos ere reduced toa minimum. ба its compl tod fori te outer 
berrel or jecket casing is а rolled steel band in halves clipped ино the 
evlinder body through rubber joint rings. ‘These rings formi io» ox- 
pension joint, хо that the inner barrel is free to expand, end in prac- 
tice © movement of es much as 2 mm. tekes place. Tt is important 
that the jecket cesing should not he bolted rigidly to tlo evlindor 
body or ends. This defective method, however, is still in use by 
some makers, А somewhat similar construction to thet adopted by 
Messrs. Ehrhardt & Sehmer is being built by some of the American 
firms, end evidence of the success of this method of sttecking the 
problem is to be found in the number of makers who are trying 
built-up designs, One edventage of a evlinder of the (уре described 
is that should one cyIimder-end creck, it is not necessary to replace the 
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whole evlinder, but only the defective holf. Objection has Teen 
taken to liners for gas engine cvlinders on the ground that they work 
loose. The liner fixed by Messrs. Galloways is held between the two 
cylinder ends by а collar and cannot work loose, This liner hes two 
functions, И is intended to act as a wearing liner, which can be 
bored out when necessary, end finally renewed without replacing the 
cylinder body. Also it gets es a keot shield to the eyInaer barrel. 
Next to the > evlinder, the piston has probably caused more trouble 
thon any other gas engine рем. In the erse of double-acting engines 
it is a ubsolutely necessary to Weter-cool the piston, end in the case of 
singlo-acting engines it is desireable to do so in tho lirger sizes. Some 
makers have endeavoured to overcome their pisten troubles. by 
adopting а built-up construction, the piston halves Бети bolted to a 
shoulder on the rod. This method enables costing: stresses to le 
eliminated, but does not avoid expansion stresses, “Phe ce ses of 
eviinder and piston, it must be remembered, ere not strictly enclo- 
gous. In the piston it is not possible to teke up expansion by an 
ex pausion-joint design, end hones one great adventege of the built-up 
design cennot be ее: Before leaving the subjcet of pistons 
mention should be mede of the troulles due to imperfect internal 
ribbing, arising meinly from spongy metel This sponciness con be 
overcome by cereful desiga, but many mokers prefer to уой ribs 
altogether, end, instead, mike their pistons very deep for strength, 
Crossherds deserve a few words. Owing to the hollow rods, the 
раш cottered joint is unsuitable. Serewed joints hove disedven- 
tages, The nuts must be 2 tight fit end yet capable of rapid dis- 
mantling. The ordiusrv right end kft theecded nut or muff coupling 
is obviously too Во to bind fest, end in eny esse is cumbersome. 
Hence it is foirly common for mekers to meke this nut in holves, the 
lower halt being bolted to the crossh d slipper. The objection to 
this is that. since the nut must not revolve, it 15 dificult to ensure а 
rigid coupling. Otherwise it is sotisfectory, end en:bles the cross- 
head end rods to be taken drift ine very few minutes. Messrs. 
Ehrhardt & Schmer have solved the difficulty by inking the nuts 
solid, end having grooves turned in the outer surfiee. These nuts 
are ејлр ed by the Lolted halves of the crosshead body, A pert turn 
of either nut butts the two rods firmly teeter, end binds both nuts 
egeinst the shoulders of the crosshead body, meking г rigid. sclf- 
locking coupling. Similerly, : part turn of either nut sk'ekens the 
coupling, end the crosshead cv pecan be removed, thus freciog the rods. 
И the nuts will not move, the crossherd cep er still Le wedged off 
without demege to the rods or nuts. This гт дон celso permits 
of front ead beck rods being elike, thus reducing speres to г minimum. 
Turning to valves end. valve grs, ме find thet the cyorsgo Cou- 
timent] designer hes Пома his love of scientitie dotoil end seomot- 
ме | eccurecy to run riot when designing valve ge irs. Phe governing 
ofe ves engine moy Ге cerricd out upon three principles: (1) By the 
hit-end. miss method ; (2) Бу varying the quentity of ges rod zit 
edimitted (quentity governing); (3) Ву verving the gis supply only 
(ци? ШУ governing). "Phe first method is not uscd on large engins. 
Eech of the other two cen be effected in meny different wevs, cud es 
erch hes its ovn edventiges, both methods mey Le combined. 
Further. the edvocetes of the stretifiestion theory ergue that by 
admitting the aos best thing during the suction stroke а strong charge 
Is Obtemed in the neighbourhood of the igniters even et light loads 
end with quelity governing, Whoetever moy. be true of. small 
evlinders, it i$ very doubtful if effective stratifieition can Бе obt»ined 
in Тего ones. However, it is not proposed here to discuss the many 
governing problems of gos engines, but only to point out the meny 
opportunities which they fford for complex valve ролт, According 
to the reports of Mr. Miche 3} Longridge, about one-third of the gas 
спот bree kdowns coming under. his observation arise out of de- 
fective volvo gecrs. Hence the import?nce ef simplifying these 
gears. This bes Loon recegniscd by severe dome kers in the United 
Nt bos, but most of the Continental mekers still eling to thor elabove te 
designs, Аи exception is the tim of Elrbordt & хорот, who have 
recently cdepted plein throttle governing. ‘Phe ess velve is under 
the control of the governor, and i eertain ch'sses of Josds the 
governor is cso coupled to è throttle: veliye on the oir inlet pipe. dn 
order to enable the strength of the clos toleosliered when starting 
the engine end when the цао Му of the gesis cltered. а hand-regul’ ted 
throttle velve is pleced on the eir pipe. This goor gives excellent 
results, both as regards oporetion end economy. Ape rt from the 
gear. the velves themselves ere noteworthy. The ges valve is 
mounted on the same spindl? with the mein inlet v. dvo. but in order 
to ensure beth valves closing tight when their sects are uncquolly 
worn, the ves valve is spring mounted. By thus ensuring tight velves 
Іо Комо of ges end the consequent westege and risk of backtiriug ere 
avoided. 
Water cooling, in the case of eylinders, pistons and covers es- 
pecially, must be effective. This implies that the water spaces must 
be kept free of scale and sediment and also of air bubbles, One great 


edvantege of the built-up evlinder is the facility it offers for inspect- 
ing and clooning the jeekcts, This is г metter which has not received 
suflicient attention in the past, although it is safe to sey that è very 
lerge proportion of cylinder breskages has arisen from or been ac- 
celerated by dirty jackets. As 1egerds the perts to Le weter-cooled, 
there is little dispute except es regards the exheust vele. Some 
vears ego Messrs. Ehrhardt & Schmer gave up cocling their exhaust 
velves as unnecessary, and they heave never had eny trouble on this 
secount. On the other hand, many writers have urged that elective 
cooling of the exhaust valves is of vital importance, ‘Fhe truth seems 
to be that it is quite unnecessary, but that if it is done it must he 
skilfully done, 

Gas engine frames have probably given more trouble to their 
designers then can strictly be accounted for from » simple considera- 
tion of the statie 10245 due to gos pressures end inertia, Whether 
or not this is due to the shock neture of the load ts open to question, 
but some designers undoubtedly eger? vate thor difficulties. [n one 
сахо (llustrated by the author) the walls of the frome are offset to 
give width to the pedestal jaws. These offsets involve а sharp change 
in the flow of the metal glong which the principal stresses are trens- 
mitted. This corner introduces casting weakness and weakness under 
stress. 

There ds one other serious trouble which ell mekers of large gas 
engmes have to face. Сах cngines pre more expensive then stom., 
Under vory fevoureble conditions the difference in cost between a 
ges рМ end z steam ри may be reduced to a small amount, per- 
haps 5 or IO per cent. ; but five times this is more ахи]. Unfor- 
tunately, some enthusiasts have uscd the exception lly favoure ble 
instances to demonstrate thet ges plints тозу do not сохі much 
more then steem, with the result thet customers imegine they ere 
being bled when they purchase è ges рете, end Prices hve been 
forced down to an unremuneretive liv 1 The gas engine is e grot 
sever of fuel, cnd customers ought to be oily too pkesed to pay the 
extra cost of one. 

Ine steam engine the ratio of maximum cfleective to èverege pres- 
sure is 2:2 for слей evlindor; in а ges engia. however, the ratio is 
оро 1J, ог five times thet of the steam caging. The perts, of course, 
have to be strong enough to withstand tho meximum pressure. Ву 
putting two cvlinders in tandem the connecting rod, mein frame and 
eronk sheft ere not subjected to any higher stresses, but the inter- 
тамо freme, back piston rod, сут berrels end valve gear 
romain es before. Hence, even in this case, the retio of maximum 
to averege pressure for the whole engine is nearly 4. as against 2-2 for 
the steem engine. Further, the severe coaditions under witich the 
gas engine Works necessitates more expensive moteris than in the 
ease of steam engines, The wonder is thet ges engines are as cheap 
as they are. 


CORRESPONDENCE. 


— M 
FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: In reply to Mr. Anderson. Perhaps after а lapse of 
time that may excuse me for forgetting the precise detetls of 
what I wrote before, I may be allowed to re state the case. 
With терага to imports and exports, I begin by saving that 
goods can only be paid for by goods, or, in more g eneral terms, 
labour by labour, employment by employment. (Мг. Ander- 
son seems to EMT this, but Edo not find bis method of e Xpress- 
ши himself very clear.) Thet being so, I probably said thet 
Тег" Reforiners had never show n just how Protection would 
Incresse employment. That is to sov they had never exhibited 
the modus суета Г, the steps in the process. by which It 
comes about. [E believe no Terif Reformer hos ever even 
attempted this: Мг. Anderson certainly has not. Пе seys: 
“A duty on апу article made abroad which is not placed on 
the similer erticle mode et home would have а tendeucy to 
cause it to be made at home, and consequently employ British 
labour instead of foreiga.” Does he really suppose the thing 
is as simple as that % Of course the truth is that the effect of 
the duty would be to displece 2s much labour in one direction 
as it creates in another. 

He savs he is " well aware that we cannot get paid," not only 
for our woods but also “ for our carrving and dividends, except 
by goods ; but we can by a judicious use of a tariff create а 
tendency to import raw material instead of finished goods ” 
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aud so increase employment. I unbesitatinglv assert that Mr. 
Anderson has not thought this matter out. When he does, or 
if he is able to do so, he will find that tbe judicious course that 
he recommends would not increase employment but would 
decrease it. For the moment I will leave that proposition 
with him, undertaking to demonstrate the conclusion for him, if 
he cannot arrive at 1t for himself. 

What Lask of Mr. Anderson is to drop the personal-discursive 
style, and treat the matter soberly and methodically. If, 
alter the admissions he has made, he can show step by step how 
Protection will increase employment he will succeed in doing 
what no Tariff Reformer bas done vet—and, above all, do let 
us have one thing at a time. 

I add just one note. It is not necessary to complicate the 
argument by inquiring how the difference between the value of 
imports and exports arose. It may be accepted аз a fact. My 
proposition is that, taking things as they are, any artificial 
reduction of imports, bv а dutv for instance, will entail а 
corresponding reduction of exports from what they would hare 
been if the duty had not been imposed. This is the only point 
of practical importance.—I am, &c. 


Birmingham, Oct. 26. GEORGE Ноокнам. 


EXTENSIONS AT BATTERSEA POLYTECHNIC. 


On Friday last, October 2196, the new Tate Library, which has been 
built at a cost of £8,000, was presented to the governing body of the 
Battersea Polytechnic by the donor, Mr. Edwin Tate, and afterwards 
was formally opened by his Grace the Archbishop of Canterbury. A 


View iN NEw ТАТЕ LiBRAnv, BATTERSEA POLYTECHNIC. 


large and representative gathering was present at the ceremony. and 
subsequently а vote of thanks to the Archbishop was proposed by 
the Rt. Hon. John Burns, M.P., and sccoaded by the principal, Dr. 
№ G. Rawson. 

The library, ia which space сол be found for 18,000 volumes, has 
been built and furnished to the designs of Mr. К. D. Сопат. Its 
interior is handsomely fitted and furnished in oak, the cases which 
hold the shelves being cleborately carved. Round the walls Аге 
vaken galleries resting on massive carved brackets. At the west end 
is а fine stained glass window with a central figure representing 
" learning." 

Suspended from the ceiling by massive chains are three electroliers, 
eich having а large bronze globe. from the top of which project 12 
scroll brackets supporting 50 c.p. tungsten lamps. Side lighting is 
obtained by two-light bronze pendants of artistic design, while each 
table is supplied with reading lamps. Some idea of the lighting 
arrangements can be obtained from the illustration herewith, which 
shows a view from near the entrance to the library. 

After the ceremony the library was thrown open to visitors, who 
also had the opportunity of inspecting the other departments of 


the Polytechnic. Among the extensions carried out during the last 
two years are new electrical and mechanical engineering laboratories, 
besides considerable extensions in the departments of chemistry, 
physics, natural science, art and commerce. 

In the electrical engineering department the new laboratories will 
have a floor space of 3,000 sq. ft. When completed, the equipment 
will include а 20 kw. motor-generator set, comprising a 20 k.v.a. 
Holmes-Clayton three-phase 50 ~ alternator direct coupled to a 
30 н.р. shunt motor by the British Electric Plant Co. ; а 25 kw. 50 ео 
synchronous motor-generator set with starting motor: and a 12 kw. 
Bruce Peebles motor-alternator, comprising a 12 kw. alternator, with 
its stator winding arranged for three-phase and two-phase currents, 
direct coupled to а 460-016 variable-speed continuous-current 
shunt motor. This last-mentioned set is provided with ball bearings, 
and any frequency between 40 a and 60% may be obtained. The 
alternators of these motor-generator sets are of the revolving-field 
type. the larger sets having six poles and the smaller set four poles. 

The switehboard for controlling the above machines consists of 
seven panels, and is of enamelled slate with panels 6 ft. high. The 
design of this board follows standard practice. and it is interesting 
to note that both the design and construction of the board is being 
carried out in theelectrical department. Among the special features 
of this board are the arrangements for starting the larger motor- 
generator sets from the continuous and also from the alternating- 
current sides The 20 k.v.a. alternator mentioned above will be 
controlled by an electrically-operated triple-pole oil switch of the 
Westinghouse standard sub.station type. while the synchronous 
motor will be controlled by a standard B.T.H. triple-pole oil switch 
arranged for remote control with mechanical operation. The letter 
switch will be fitted with B.T.H. time-limit overload relays. 

We may also mention that a laboratory is being equipped with 
special experimental apparatus in connection with single-phase and 
direct-current traction. 

The extensions detailed above have made it necessary to increase 
the plant in the generating station. For this purpose a 60 kw. 
Siemens dynamo, driven by a Bellis: vertical compound engine, has 
recently been installed. whilst the steam raising plant has been in- 
creased by the addition of a Babcock & Wilcox boiler having an 
evaporative capacity of 3.000 lb. per hour. The above addition 
brings the total capacity of the generating plant to 175 kw. ; whilst 
power to the amount of about 50 kw. may be taken from the public 
supply mains, 


CONFERENCE OF GOVEKNMENT TELEGRAPH AND 
TELEPHONE ENGINEERS. 
(Continued from page 66.) 


Erratum.—1ln the report on p. 65 of THE ELECTRICIAN of 21st inst. n 
sentence towards the end of Mr. Carty's remarks should r-ad —' Semi- 
automatic best satisties these conditions." Owing to indistinct writing 
the word in italie was made to read “ leist.“ 


Continuing the proceedings in the Paris Sorbonne, under the presi- 
dency of М. Estaunié, on the subject. of Тһе Co-existence of Strong 
and Weak Current Lines,” M. COLLETTE grouped the disadvantages due 
to strong currents as follows :— 

1. Danger of personal or material injury from direct contact bet ween 
the two classes of conductors ; 
2. Distant effect of powerful currents, including disturbances. 

The latter were certainly, he said, the most frequent and the most 
difficult to deal with. Security against lines carrying powerful currents 
should properly be sought in the good and substantial conditions of their 
construction. The most general causes of disturbance occurred in the 
case of tramways' or transmission of electric energy. But above а 
certain pressure and where alternating currents were used the troubles 
arising on lines using weak currents might become so serious that the 
means employed to overcome them became insufficient. If the principle 
were accepted that the two kinds of installation had the same rights, 
although this might be contestable in some circumstances, cach should 
be established, maintained and worked so as to assure at once its own 
protection and that of others. Before undertaking either, therefore, 
it was necessary to some extent to know the difficulties which might 


ensue. Тһе question of the co-existence of lines with strong and weak 


currents did not appear to be fully elucidated by the Papers presented, 
although they were of great interest. and it scemed to him that the 
question should be retained on the programmes of future Conferences. 
`М. MIRABELLI, second Reporter-General, thought the question of 
mechanical protection between the two categories of conductors was the 
easicr to solve because of the small number of cases to be considered 
and also of existing regulations in different countries. It was, however, 
necessary to provide without delay on lines with weak currents against 
the inconveniences caused by electric traction, and thus to give way to 
their powerful and troublesome neighbours, by establishing metallic 
circuits in all areas affected and by the proper balancing of the line and 
return. The general application of such a method would be disastrous 
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He pointed out that it was possible, alongside clectrie traction lines, so 
to equip the telegraph wires for the train service as to counteract the 
disturbances on the Morse instruments employed. But it followed from 
this fact that the companies which operated electric railways did not 
trouble themselves as to the effect on lines using more sensitive apparatus 
for telegraphic traffic. Information was already available in the case 
of the first electric traction lines which worked without earth connection, 
He claimed that the question should be examined from the double point 
of view indicated. 

M. HorLos, replying to M. Frouin, described two methods used in 
Hungary to prevent electrolytic injury to subterrancan wires by stray 
currents from tramways. The first was by return conductors of low 
resistance, the efficiency of which was indicated by pilot wires, but this 
did not prevent all injurious induction. The second was to increase the 
number of tramway feeder sub-stations, and with well-considered arrange- 
ments corrosion was avoided, 

The PiESIDENT drew attention to the troubles caused by alternate- 
current tramways in weak-current installations, 

М. LINNINGER referred to an electric tramway 25 km. long, between 
Vienna and Baden. The disturbances felt т the weak-current lines 
were at first attributed to carth currents. ‘To elucidate the facts a wire 
of 4 mm., forming a screen, earthed at a sufficient distance from the 
tramway, was placed on the posts carrying the line affected, below the 
telegraph wires. The disturbance disappeared, but as the tramway 
meantime had been requested to improve the conductability of the rails 
the true causes of the disturbance had not been ascertained. 

M. Pirie cited the case of a railway using for traction alternating 
currents of 15,000 volts with a frequency of 25 ог 15 per second. The 
railway followed for 6 km. telegraphic and telephonic lines which were 
then connected with Stockholm by cables of 5 Кт. The telephonic lines 
were on one side of the road, the telegraphic on the other. On the 
former only a slight sound was discernible when the trains started or 
stopped. The tension between these lines and earth, when insulated at 
the Jaspra end, showed about 20 volts. On a telephonic line carried on 
the posts supporting the power line there was a tension of 5,000 volts. 
This line was at first unusable, but after having substituted for the 
lightning guards an induction coil placed between the two line wires, 
the middle being connected to carth, conversation was possible. Оп 
the other hand, it had been found necessary to have a metallic circuit 
for the telegraph lines. Measurements showed that 75 per cent. of the 
disturbing currents were clectrostatie (difference of potential between 
carth plates) and 25 per cent. clectromaunetic. 

М. STRECKER mentioned two methods used in Germany to render 
telegraph instruments insensible to disturbances from alternating cur- 


Line affected Instrument 


rents. In one method a secondary circuit was attached to the terminals 
of the apparatus comprising an inductive resistance and а syntonised 
condenser, with the same frequency as the alternate current, by which 
the alternate currents elected to pass while the continuous working current 
transitted the instrument. The second method bridget the apparatus 


С. 


Linc affected 


between two similar branches composed of inductive resistances and 
two synteniscd condensers, so arranged that the continuous current 
alone cou'd operate the instrument. 

M. PLEWEL observed that а condenser of sufficiently great capacity 
was necessary, that the working of the instrument was retarded, and 
that the power must be increased. He had also used electrolytic 
capsules, but here also there were disadvantages, 

On the motion of M. Froviy, a resolution was passed that the Con- 
ference recorded its opinion that minimum technical conditions should be 
observed upon the territories of different nationalities, in the neigh- 
bourhood of telegraphic, telephonic or signalling lines, from the point of 
view of their material protection, as well as from that of disturbing 
influences. A textual proposition formulating this view would be sub- 
mitted to the next Conference, 

М. Petrirscy opened the discussion on the fifth question : The most 
recent processes for the preservation of wooden posts. He said that new 
methods tended to supersede the older, which had, however, been con- 
siderably improved. One of the most important of the questions 
recently raised seemed to be whether the process of Dr. Boucherie. which 
made use of sulphate of copper, might be considered as a suitable and 
reasonable means of preservation. Almost exclusively used for telegraph 
poles in nearly all the central European States towards the end of the 
last century, it had since been entirely abandoned by different. Adminis- 
trations. Posts thus prepared have manifested, in certain sections and 
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localities, very troublesome drawbacks; in other сахех the posts de- 
teriorafed as rapidly as if they had never been protected in any way. 
Recent investigations indicating that the destruction of the wood is due 
to vegetable mould and particularly to certain kinds of fungus, have led 
to search for methods of impregnation which are antiseptic and destruc- 
tive to fungus. Mycological study has not so far given definitive result, 
but it is undoubtedly shown that sulphate of copper. as compared with 
other impregnations such as creosote, mercuric chloride, and even 
chloride of zine, gives the weakest antiseptic effect. Moreover, protec- 
tive action does not seem to be in the same proportion as antiseptic 
properties. Tn fact, sulphate of copper viclds a better result than its 
antiseptie action would indicate. Continuing, М. Petvitsch said. that 
ММ. Massin and Collette state that posts properly prepared with that 
substance have, in their experience, an average Ше of 15 years under 
the most favourable cirenmstances. This average cannot, however, be 
considered so successful as to расе the conservative action beyond 
dispute. And it does not follow that Che use of this salt is economical, 
but it is noc vet clear whether it is better to have recourse to other pro- 
cesses, М. Collette estimates the cost ef an improved Poucherie process 
at 7 fr. 50 0. per cubic metre of wood treated. For this sum more than 
60 К. of creosote could be bought, Le. sufficient to impregnate the same 
quantity of wood by the Ruping process. The latter, therefore, should 
supersede the Boucherie process even where the conditions were most. 
favourable to it. M. Massin's report clarly established that, where the 
conditions were unfavourable, no one would think cf using the Bou- 
cherie method. When it is necessary to replace the posts every two or 
three years it is certainly necessary to use additional or other measures, 
To take all the precautions recommended by him would cost a sum in 
excess of the result obtained, and it would cost as much to treat the base 
of the post as the entire pole couid be ereosoted for. 1n his '* Recent 
Tests of Creosoted Wood Poles.” Mr. Henley says that under the British 
Post Office, where creosoted poles are almost exclusively used, not more 
than 50,000 of these posts are required annually for maintenance. This 
is amply sufficient. proof of the great economy of such poles, especially 
with the process of Ruping, Rutgers, &е. Mycological investigation 
shows that К. of creosote (cost 0-5 e.) gives nearly the same antiseptic 
effect as 1 К. copper sulphate, costing 20 е. "l'ho newer processes facili- 
tate panertation of the creosote almost to the heart of the wood with the 
us? of a much smaller quantity than formerly. The question now is to 
what exteuc the absorption of creosote can be reduced without in?urv to 
the life of the posis. Mr. Henl-y’s exceedingly interesting communica- 
Gon marks an advance in our knowledge of the question. He has shown, 
in the case of sections of creosoted wood which. after remaining in the 
soll, had been placed at the top and in the middle of the post, that only 
one-third of the original quantity injected had been found at the foot 
and one-seventh at the top and middle. The Rutgers method, used by 
the Austrian Administration, in which 100 К. of creosote ix absorbed to 
the cubic foot of wood, seems to be an improvement on the Ruping 
process, Tt is possible to affirm. in view of the results obtained, that 
these two processes turn out posts much superior to those impregnated 
with sulphate of copper, especially where fungi and other destructive 
elements exist. The greatest drawback is that only the common pine 
can in practice Бе cressoted. In. certain regions, and even in some 
countries it is impossible, or very expensive, te procure these posts. 
Efforts are. however, being made to overeome the difficulty of so treat- 
ing other woods, and in Hungary considerable success Вах been achieved. 
This аах to а demand for competitors. The older Kyan method, by 
which the wood is immersed in a weak solution of mercuric chloride, 
offers a promising competitor fo systems using creosote. 

M. Cotcerre wished to correet somewhat the resumé given. of his 
researches, The average life of 15 years for posts prepared with sulphate 
of copper in Holland by an improved method was too low. As to 
chloride of zine, creosote and sublimate processes, that administration 
had not sufficient experience to set out results as had been done with the 
copper sulphate method; the value of which, as fonnd elsewhere, might 
be pliced between that of the crevsote and sublimate processes. The 
copper method required the wood to be treated within a few days of its 
being felled and presented difficulties in the case of posts more than 16 ft. 
long. This had led to the employment of kvanisation. Creosote gave 
excellnt results as regards arresting decay, but iis emanations attacked 
the clothes and skin of the workmen. This could only be partly met 
by storing the poles after treatment for а year before use. From the 
working point of view he was not therefore a partisan of creosote. From 
Table B (given in his Paper) it resulted that cf posts. prepared in 1893 and 
successive years to 1805, to the respective numbers of 6,050. 5,150, 
9.000. 10.250, 13,360, 13.600. no more than 433. 337, 394, 303. 309 and 
594 posts had been withdrawn on account of decay. up to ИНО. 

M. MassiN asked from the German Administration, which uses creo- 
soted, sulphated and kyanised poles, some information as to the com- 
parative value of the processes. 

M. KUHLMANN said he was not able to furnish comparative statistics, 
but that preference was given to poles creosoted under the Ruping 
method, the results of which had hitherto been satisfactory. 

M. RITTER said that in Wurtemburg two kinds of very destructive 
inseets—/Tylotrupesbajulus and HHylotcruslincatus—attacked the posts 
and rendered them unserviceable in two or three years. Had а remedy 
been sought elsewhere, and by what methods ? Footings of concrete 
were an excellent means of. preservation, because if was especially at 
the surface of the soil that the post perished. Statisties showed a life of 
15:6 years for kyanised poles. 

M. Реткттѕсн said other insects, such as ants, attacked the wood. but 


he could only state that creosoting offered sufficient protection. As to 
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cement footings, there had not been sufficient experience to estimate 
the prolongation of life which resulted. According to German statistics, 
posts have the following durabiliti?s, stated in years :—Creosoted 22-2, 
kyanised 15-5, sulphated 15:5, chloride of zine 12:1. These results do 
not apply, however, to regions or conditions where the climate or soil is 
different. 

M. HENLEY. was interested in the Hungarian methods. He hoped 
they might be applied in England to the silver fir and spruce, which it 
was difficult to impregnate. This would offer an important economy to 
Administrations which use Seotch fir. He would wish to see the base 
of the post pinctured as in Hungary, because it was difficult to force 
th» creosote to the heart of the wood. When the interior of a pole was 
attacked the mycelium had always penetrated almcet to the creosoted 
part and there stopp мі. In puncturing the base, however, would there 
not be reason to foar tho appearance of fungus іп the holes ? In England 
kvanisation was not employed lest well water might be poisoned Ly the 
hi-chl vide of mercury. Further, salt was very soluble; and might be 
washed out «f the posts by rain. The price «f creosote in England 
was unimportant, and it was preferable to be in excess. 

М. Rirrer placed entire faith in the accuracy of the German statistics. 
Cemented footings doubled the durability of the poles. The men handling 
the ereosoted posts received higher wages, which had to be taken into 
account. 

M. HALTENBERGER said 30 years experience had shown the insufficiency 
of sulphate, and in Hungary they had adopted creosoting. The process 
at first was complete injection, then the more economical methods of 
Ruping and Rutgers were studied. ‘They employed perforating machines 
to make radial punctures in the base of the post and forced a greater 
quantity of creosote into the base as it was mest liable to attack. ‘This 
method required 90 К. per cubic metre, of which 50 per cent. penetrated 
the base, and 50 per cent. the staff. According to M. Henley, the post 
after erection ultimately retained in the upper portion only ИВ of the 
weight injected, but under the Hungarian process, after several years 
exposure, the exact quantity injected into the base by the Ruping 
process, viz., ЗК., was found there, but after a further period of several 
years this was reduced to 1 К. This corresponded to experiments made 
in France. The improved process, as compared with that of Ruping or 
Rutgers, could be applied to all resinous woods, which was a considerable 
economica] advantage. 

М. Massıs remarked that the drawbacks of creosoting were aggravated 

in hot countries. И would be interesting to ascertain the limits of its 
use. As to M. Henley’s remark that in England only ith of the injection 
remained in the upper part of the post, how much remained in France or 
Italy? This showed there was reason to limit the creosoting to the 
base. 
The PxesipeNT pointed out that further information appeared to be 
necessary both as to the statistics of ercosoting, according to climate and 
as to the harmfulness of certain insects and the precautions to be taken. 
These points should be specially reserved for the next Conference. He 
proposed the appointment at once of a permanent committee to follow 
up the discussion and prepare the subject for the next Conference. 

A Committee consisting of 27 delegates drawn from the different 
Administrations represented was then appointed, 

(To be continued.) 


MANCHESTER ENGINEERING EXHIBITION. 
(Concluded from p. 67.) 


There are numerous interesting exhibits at this exhibition in addi- 
tion to those referred to in our last issue. 

The Wardle Engineering Co. make an effective display of ** Strect- 
lite ` fittings and lanterns for use with motel filement lamps. These 
lanterns have been developed specially since the introduction of high 
candle-power metal lamps, and are adapted for both interior and 
exterior illumination. Amongst the exhibits is a '* Beatark ` fitting, 
which is a combination of a curved aluminium reflector and a bunch 
of metal lamps. These have been гррИе4 for street lighting purposes 
in a number of towns, and we illustrate a post at Nuneaton on which 
one of these fittings with five lamps is in use. The top of the reflector 
is fitted with » l»rge spinning, which allows rain or moisture to run off 
and which also makes the interior of tho fitting waterproof. Clusters 
of these lamps are 2130 arranged in fittings known as the “ Deflector- 
lite," in which the light rays ere thrown downwards, and in the 
" Drawlite," in which they are thrown vertically upwards for down- 
ward reflection from the ceiling. Another interesting fitting, which 
13 intended for the illumination of station platforms, is one in which 
three metal lamps are enclosed in a glass globe, and immediately 
ebove the globe is a dished reflector, which is pierced with the name 
of the station. The piercings are filled with a number of glass balls, 
and by means of an additional lamp at the top of the lantern these 
are illuminated at night. This is one of the latest applications of the 
Venner glass ball sign, and it is certainly most effective when illu- 
minated. 

Clarke, Chapman & Co. show an interesting exhibit comprising 
models of the Clarke, Chapman water-tube boiler (Woodison's patent) 
and illustrations of haulage gear, searchlight projectors, steam feed 
pumps, ships deck machinery, windlasses, capstans and winches 
driven both by steam and electric motors, | 


The Cambridge Scientific Instrument. Co. make а comprehensive 
exhibit of a full range of their products. Amongst these we may 
specially mention electrica] resistance pyrometers, Duddell oscillo- 
graphs, Miker burners and furnaces, in which high temperatures сап 
he obtained at extremely economical gas consumption, 2130 а sensi- 
tive high-speed drilling machine for drilling holes from } in. to ;}, in. 
in diameter in gunmetal, bress, е. This interesting drill is shown in 
operation. 

The exhibit of the General Electric Co. is comprised in a brilliant 
display of Osram lamps in the lighting of the “ Engincering Review ” 
stand and the Exhibitors’ Club. There is a large sign which runs the 
whole length of these two stands and which ean be seen from every 
part of the hall, and this sign is brilliantly lighted at night with a large 


number of lamps. The interior of the club is also illuminated with a 


number of tasteful pendant fittings. 
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"BgATARK " FITTING AT NUNEATON, 


Sanders, Rehders & Co. are creating considerable interest in а com- 
prehensive exhibit of CO, recorders, draught gauges, gas calorimeters, 
steam meters, feed-water weighers and pyrometers. Other inter- 
esting exhibits are depression recorders for coal mines, showing the 
actual depression in the fan drift, and gas volume and speed recorders 
for the measurement of large volumes of air or dusty gases for blast- 
furnace work and for mine ventilation plant. 

We understand that the exhibition has excited considerable in- 
terest, and that there has been a good attendance from engineers in 
the surrounding districts. Papers on interesting engineering sub- 
jects have been read, and an abstract of one on Large Gas Engines will 
be found in another part of this issue. 
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Electricity Supply in Chicago.— We learn from the “ Elec- 
trical Review and Western Electrician ° that the sixth 
14,000 kw. turbo-generator was recently installed at the 
Quarry-street station of the Commonwealth Edison Co. The 
first four units (of which particulars were given in THE ELEC- 
TRICIAN, August 6, 1909) were 9,000-volt 25-сусІе machines, 
whilst the last two are 12,000-volt 60-cycle machines. Each 
unit has a three-phase generator of 14,000 kw. maximum con- 
tinuous rating. Less than two years has elapsed between the 
time of putting the first and last units in service. This gives 
а good idea of the rapid growth of the company’s load. The 
Quarry-street station is now completed to its contemplated 
capacity of 84,000 kw., whilst the Company’s Fisk-street 
station, on the other side of the river, has ten 9.000-volt 
25-cycle turbo-generators, each having a capacity of 12.000 kw, 
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THE BRUSSELS INTERNATIONAL EXHIBITION.- V. 


The disastrous fire at the Brussels Exhibition, to which we have 
referred in a previous issue, practically destroyed the whole of the 
decorative illumination scheme which had been carried out on the 
main front and in the gardens of the Exhibition. Many thousands 
of electric lamps had been utilised and some beautiful effects had 
b2en produced on those various installations which had been com- 
pleted immediately preceding the fire. We had made arrange- 
ments to publish a full description of this interesting feature of the 
electric light installation, but unfortunately the fire prevented our 
doing this. The system employed was that introduced by a firm 
who are no longer in business in this country, Messrs. Electric Light- 
ing Boards, and known over here as the E.L.B. system. Two rubber 
insuleted flexibles ere employed, and these ere wrapped loosely with 
hemp strands, but separated by a piece of white rubber running the 
entire length of the flexible. Over ell, there was a braid wrapping, 
which was treated with pareffin wax. The lempholders have sharp 
pin connections projecting from the back of the porcelain and these 
ere arranged to be pricked into the copper strands of the tlexible con- 
ductor. "The holder is fixed to the cable by a hinged wire slip. As 
far as we can gather, during our visit to the exhibition, earbon lamps 
only were used in these lampholders, гла in every case the screw 
socket was adopted. The same scheme of illumination was : applied 
in the Boulevard du Nord and the Avenue Anspach, in both of which 
illumin sted arches were erected at intervels of about 50 yds. 
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Fig. 1.—lLoxcitupinaL SECTION OF HUMPHREY Pump. 


In the Machinery Hall of the Exhibition, which was not touched 
by the fire which destroyed the British Section, a number of British 
engineering firms mede zn interesting display of their products. We 
heve already referred to the Humphrey pump installation as being 
typical in every way of British engineering ingenuity гла enterprise. 
The plant instelled was the first of its kind exhibited publicly, and on 
this account created a large emount of interest. The principle of the 
pump will be familiar to many of our readers, but we may recall its 
chief details by & sectional view showing the principal parts. This 
illustration is given in Fig. 1, and it shows the explosion chamber, 
valve gear, suction tenk, velve box and discharge pipe. The pump 
operates on the four-cycle principle, being a long outstroke water 
column as the geses expand to atmospheric pressure. Following 
this is a short return stroke during which the products of combustion 


at Brussels, and this particular pump has «n actual output of 250,000 

gallons of water per hour a against a head of 35 ft. А tower of this 
height could not he erected in the hall owing to the overhead cranes, 
so that the dimensions were not extended beyond 24 ft. The pump 
was kept continuously in operation, end the discharge from the tower 
into the feed tank wes made through а short open drop which exposed 
the water to view. It is interesting to note thet three pumps of the 
type exhibited would Бе cepeble of supplving Birmingham and its 
suburbs with water. Some extremely economice] fuel consumption 
tests have been made with these pumps, end we understand that the 
Pump & Power Co. have in hend а number of important pumping 
plants. 

The German engineering and machinery exhibits are, as pre- 
viously exolained, housed in the German buildi: ws, Which stand at 
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Fic. 2.—GENERAL ViEw or HUMPHREY PUMP AT THE BRUSSELS 
ENHIBITION. 


one corner of the d. de Paris. The power plant of the Gerinan 
section comprises а 2.500 kw. Bergainann turbine, а LOOO нр. Lanz 
locomobile and а 650 н.р. Wolf locomobile. This plant has already 
been referred to in some detail, Messrs, Bergmann show upon their 
stand а 10,000 н.р. stcam turbo-alternator (Fig. 3). We under- 
stcolthat this was not complete as to its ranning elements, as this 
particular machine had not then been definitely sold. The turbine 
can. however, be arranged to operate at алу required steam ргез- 
sure and the alternator cin also be wound to suit the customer's 
needs. The 2.500 kw. turbine on Messrs. Bergmann’s stand is 
running in conjunction with a rotary form of air pump, driven 
direct from the spindle of the centrifugal circulating pump which 
is in turn direct connected to an electric motor. This rotary air 
pump is the first of its kind which has beea shown, and considerable 


с 


ате expelled from the exhaust valve. Then there is а second out- 
stroke, shorter than the first, caused by the explosion of e cushion of 


interest therefore attaches to it. In another portion of the German 


section Messrs. Bergmann show the Edison accumulator, both in a 
the products of combustion or air compressed at the end of the return | dismembered and assembled form and give practical illustrations 


stroke. Finally, there is the shortest stroke of all during which the | of its utility for automobile work by showing several commercial 
fresh charge is compressed ready for explosion. The entire opera- | and pleasure vehicles in which it is installed. The battery does not 
tion is automatic and is controlled by the inertia of the operating | differ from the forms which have Бега described on many occasions 
column. The admission and exhaust valves comprise the only | in our columns. Гог those who have not already scen it an oppor- 
moving mechanical parts, and there is no valve on the delivery of the | tunity is presented of inspecting its construction and features in 
pump. Fig. 2 shows a general view of the pump plant as exhibited ! detail. 
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Amongst the engines exhibited hy German firms may be men- 
tioned the high temperature steam locomobiles, with valve regulation, 
built on the Lentz system, which Messrs. Heinrich Lanz, of Menn- 
heim, are showing. This firm, besides exhibiting a series of their 
standard small and medium type locomobiles, with valve system of 
regulation, have also a large newly-designed high tempereture loco- 
mobile, which is direct-coupled to a dynamo, end cen, if desired, 2180 
he connected to the mechines of other exhibitors for the supply of 
light and power. This machine hes а standard output of 1,000 H.P., 
though it con give а maximum load over long periods of 1,150 H.P. 
It is claimed to | ^ the largest locomobile which has yet been built. 

The boiler of this locomobile consists of two tube systems, exch of 
which can be separately withdrawn, as well cs a third tube system, 
which provides а second draught for the hot gases. Before the hot 
gases are drawn into this third system they pess through а super- 
heater, so that à very advantageous superheat is obtained, while 
there is a comparatively grost heating surface distributed over a 
ата area. 

The machina is mounted on the boiler eceording to the usual 
arrangement emploved by Messrs. Lenz, the cylinder being mounted 
on special bearings, end erranged so that the whole working pressure 
can be conveniently employed. Besides the well-known ring bear- 
ings end valve regulation special attention may be called to the 
receiver fitted between the high and low-pressure cylinder, which 
does eway with a special exhaust velve on the low-pressure cylinder, 
there being only two intermedizte velves, one on cach cylinder, so 
that the large heat losses which usually occur in the steam during its 
passage from the high to low-pressure cylinder can thereby be avoided, 
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Regulation is effected by the well-known way between the boiler and 
cylinder, the gear being fitted on the underside of the latter, so that 
it is easily got-et-able. It runs continuously in oil, and the whole is 
worked by a lever, to which is fixed the eccentric rod, and is quite 
reliable. In spite of the fact that it is a first-class accurate regula- 
tion arrangement, it is carried out in а simple way, only two eccen- 
trics being used for the regulation of the two cylinders. The deep 
bearing of the valves allows the running away during stoppages of 
the condenser water, so thet the provision of special apparatus for 
this purpose is unnecessary. 

The main shaft of the locomobile carries at one end a flywheel and 
at the other end а dynamo rotor, the stator of which is fixed on the 
engine foundation. The position of the bearing of this rotor is 
ensured from movement of the boiler on which the bearing rests by 
means of a special foundation on which it is laid and fixed. The 
connection of the cylinder with the boiler and the connection of the 
special boiler supports with the foundation plates are so carried out 
that ny alteration in the boiler due to heat can have no effect. А 
very simple arrangement of condensing is worked by an electrical 
apparatus, and allows a very high vacuum to be obtained. The 
boiler fire is kept in by a special type of grate. 

In conclusion, it may be mentioned that the locomobile is fitted 
with a special t vpe of fluc, so that a special chimney is unnecessary. 
It may be mentioned that. this engine was erected at the exhibition in 
22 days, and has heen working regularly since April 15%. 


LEGAL INTELLIGENCE. 
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Paisley Tramways Arbitration. 


On Tuesday Mr. Robt. Hammond resumed the hearing of the applica- 
tion of the Paisley Tramways Co. for a reduction of the price charged by 
Paisley Corporation for electrical energy for the tramways. 

In opening the Corporation’s case, Mr. BaLrour Browne, K.C.. said 
the price suggested by the company would mean that the Corporation 
would be working at a loss. He hoped to prove that the Corporation's 
undertaking had been conducted with intelligence and economy and 
that the plant used was the proper plant, with a suitable stand-by, and 
that the cost of production was not unreasonable. After providing for 


interest and sinking fund the amount they got was infinitesimal. The 
present figures did not give them anything like a proper profit. The 


company compared the Corporation’s works with the Clyde Valley Co., 
who would supply at 0-9d., but the former were bound to have plant 
that made that impossible. The plant allocated to the tramway supply 
was not too large, having regard to the Corporation’s liability to pay 
compensation in the event of failure to supply. The cost of the pro- 
duction of the tramway company's supply was the fair measure of what 
they were to рау. If the arbitrator considered the price at which the 
company could supply themselves, the price at which other people could 
supply them, and the price at which the Corporation supplied other 
power consumers, all of which he thought irrelevant, he must ask him 
to state a case for the Court. The Corporation calculated depreciation 
оп а 60 years’ basis for buildings and 20 years for plant. The total 
costs of the tramway supply (equating where the life of the plant was 
not equal to the sinking fund) were £7,055. 18s. Gd. per annum, equal 
to a flat rate of 1.3694. per unit or £7. 11s. 3d. per kilowatt of maximum 
demand, plus 0-371d. per unit metered. The revenue was £7,379, 
equivalent to 1-432d. per unit, a difference between cost and receipt of 
£313 or 0-65d. on the capital employed. 

Mr. С. Е. PARKINSON, engineer and manager of Paisley Corporation 
clectricity department, said Mr. Murphy, the promoter of the company, 
informed the Corporation in 1901 that 1,000 kw. of c.c. plant would be 
sufficient for the tramway supply, and that they would want 200,000 
units per annum for the first section of the tramways. He was not pre- 
pared to give a guarantee as to the quantity of energy to be taken, and 
the Corporation decided to convert slow-speed a.c. plant to d.c. and to 
buy a motor-generator as а reserve and also to extend the switchboard, 
The plant now provided for the company’s supply was 1,720 kw., omit- 
ting à 200 kw. motor-generator which was used either for lighting or 
traction. The fact that the tramways worked 20 hours a day was not 
advantageous because sometimes they were using very little energy, 
The combined load on the station was better than the tramway load 
(22-8 compared with 16-7). Coal cost at Motherwell 4:948, a ton against 
9:255. at Paisley. He used washed singles from Lancashire and at 
Motherwell he believed they used Durham coal, which was half singles 
and half slack. The calorific value cf his coal was about 12.000 to 
13,000 B.Th.U. per pound of coal, at Motherwell the coal used gave 
probally about 10,000. At Paisley they had from 7 to 8 per cent. of ash. 
He did not know that they had 13 per cent. at Motherwell. Не did not 
agree with the figures submitted by the company to show that the tram- 
way load had improved the works load. Messrs. Mordey & Dawbirn 
had expressed the opinion that the price paid by the company was 
equivalent to 21d. if the Corporation bore the cost of distribution and 
the transmission and transformation losses, that is, 14. more than thev 
now paid. He did not think there would be a difference of 1d., he esti- 
mated it at 0-64. The Corporation prevented the Clyde Valley Co. from 
supplying the company, the Corporation's argument before Parliament 
being that they could supply current as cheaply as the Clyde Valley Co. 
He recommended in a report in 1906 that the charge to power consumers 
be reduced to 1!4. per unit, with special rates for large demands. The 
Corporation had not got as much business as he expected from the 
reduction in prices for power. He offered to recommend his committee 
to supply at 14. for the Barrhead—Thornliebank line, and he thought, on 
the whole, they would have made a profit. With regard to Mr. Talbot’s 
proposition that 11 kw. of plant for each car operating was about the 
proportion usually adopted, witness said that depended upon the routes. 
If you divided 1,720 kw. by 50 (the number of cars at Paisley) it came to 
a good deal more. 500 kw. would do the day load, except on Saturdays 
and holidays. 

Mr. 6. L. PEARCE, city electrical engineer, Manchester, was called to 
speak to the reasonableness of the charge made by Paisley Corporation 
for current for tra-tion and to support Paisley Corporation's contention 
that the proportions of capital, standing and running charges allocated 
to the tramway supply were arrived at on a correct basis and did not 
leave an excessive profit. Mr. Pearce said that, in going into the Paisley 
figures, he had allowed depreciation for land on a 100 years’ basis, for 
buildings 60 years and plant 20 vears (equated), and the percentages 
were 0-165 on land, 0-614 on buildings and 3} on plant. The total units 
delivered to the feeders at the station were 2.666,762, and he had taken 
the corresponding units for traction (1,236,822) and their proportion of 
the total charges was £7,055. 18s. 6d., equivalent to a flat rate of 1.3694. 
£7. lls. 3d. per kw. of sustained maximum demand on 680 kw. was 
0.3714. Against the £7,055, the revenue was £7,379, equivalent to 
1:432 per unit, against 1-369 actual cost. The profit to the Corporation 
was £313, equivalent to 0-65 per cent. on the capital employed. He 
had not made his calculations on the basis that the tramway supply 
and an ordinary power consumer's supply should be entitled tb a com- 
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parison, The schedule provided for a reduction to 0-75d. in the case of 
power consumers with a load factor of 25 per cent. The tramway load- 
factor was 18-5, and that was low compared with other tramways. They 
Reldom fell below 25, were usually above 30, and were sometimes from 
35 to 40. The load factor for all supplies at Paisley was 22-8, and for 
all supplies other than traction 21-5. The charge for tramway current 
had been reduced from 12d. to 14. at Manchester in five years because 
they had developed the general powerload. "Phe one thing which would 
have enabled Paisley Corporation to reduce their charge to the tramways 
would have been supplying current. for the Barrhead- Thornliebank 
extension, and the company had taken that chance away. He thought 
in fixing the price a coal clause was very important. so that the charge 
per unit should rise or fall in proportion to fluctuations in the price of 
coal. The works costs at Paisley were about the same as at other places 
with a similar output and a similar load, and where coal cost about the 
same, The question of the charges at which large stations like those of 
the Clyde Valley Со, and the County of Durham Co. could supply was 
irrelevant, The basis should be the fair price at which the seller could 
afford to sell. The plant maintained at Paisley for the tramway supply 
Was not too large, having regard to all the obligations. He thought the 
1,720 kw. should be kept for the tramway load, ‘They had a reserve of 
plant at Manchester, but he woul! provide something additional if he 
were working under a penalty clause. 

Мг. W. М. Мокреу, consulting engineer to Paisley Corporation, said 
it was а recognised practice for slow-speed horizontal engines to be put 
do vn for tramway supply in 1901. In larger stations, where one would 
expect greater economies, the price charged for current was considerably 
higher. He had worked out the works costs for the tramway supply on 
the basis of the general costs of the whole station, which was in favour 
of the tramway company, because the load factor of the tramways was 
considerably less than that of the non-tramway supply. Мг. Pearce’s 
figure for the total cost of the tramway supply was 1-3694. рег unit. 
He (witness) made it 1-321d. He was of opinion that the company were 
not entitled to any reduction, The tramway load was very low. There 
мая a profit of £573 on the tramway supply. "Phe price оЁ0-2624. pro- 
posel by the company would only provide for 42:5 per cent. of the cost 
to the Corporation, At nine towns with an average supply to tram- 
Ways of 1.360.000 units (about the same quantity as at Paisley) the 
average price was 1.374. At Paisley it was 143d. Six of these were 
practically on the coalticlds, The substitution of modern and cheaper 
plant would increase the standing charges more than it would decrease 
the cost of working, as the cost of the old plant would have to be wiped 
off. He advised the Corporation that it was important. to secure the 
tramway load because it would tend. to increased economy in. the 
working of the station. He considered that in consequence of the penalty 
clause more plant was required for tramway fupply than would have 
heen necessary under ordinary conditions, "Ihe Paisley tramways used 
1:3 units per car-mile. The usual quantity on other tramways was 
from 1:3 to 1-5, but the maximum demand of the Paisley tramways was 
enormous. £30 per kilowatt capital expenditure was not a low figure 
it was the same as at Glasgow. "here were stations in which the capital 
cost was £20 per kilowatt, but it was not a very ordinary figure, Per- 
haps the Corporation were not entitled to any profit after mecting all 
costs and charges, but they must keep а little on the safe side, 

The proceedings were not concluded when we went to press. 
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Donnersmarckhutte Oberschles'sche Eisen и. Kohlenindustrie А.С. 
у. Electric Construction Co. (Ltd.) 


As announced in our last issue (р. 68) the Court of Appeal dismissed 
plaintiffs? appeal from a judgment of Mr. Justice Parker, who held that 
Igner's electric winding patent was invalid on account of want of subject 
matter. 

In delivering the judgment of the Court, Lord Justice Мосттох said 
that no doubt the case was originally one of considerable difficulty, but 
Mr. Justice Parker had delivered а very exhaustive Judgment, and after 
reading that judgment and carefully considering the able arguments 
addressed to them by counsel for appellants he had come to the con- 
clusion that the decision of the learned judge in the Court below was 
right. Counsel had impressed upon them the great difficulties there 
were in the way of supplying power when dealing with reversible rolling 
mills and they had quite properly called attention to what a triumph it 
was for electricity when that power could be applied usefully to а 
3,000 н.р. machine at the actual moment of turning. But it would be 
disastrous to hold that the first person who applied electrical enerev to 
а new process was thereby entitled to get out a patent and limit the 
application to that industry. What vou had to consider was, Was the 
application to the new process merely the use of the existing knowledge 
to.the electrical application or did it require invention? However new 
the application might be, if the inventor only used the knowledge of the 
time and had not had recourse to invention he had no more right to 
monopoly than anyone else. ‘They must come to the conclusion that for the 
driving of reversible rolling mills electricity was used on a greater scale 
than probably anything had previously required of jt, but the means by 
which the difficulties of applving that power on а great scale were over- 
come did not involve апу exercise of Invention. The patentee took 
means that were known to the world and he simply used them on а 
suitable scale to тесе the difficulties with which he had to cope. One 
had to consider for a moment what the nature of those difficulties was. 
In the rolling of a billet there were moments when intense power was 


required, and those were followed by moments of much less power, and 
then those were followed by moments when there was no demand at all 
on the machinery. Therefore he had to select machinery giving for а 
short time that great demand, but capable of giving a less demand for 
а more considerable time, and then giving а very small demand ; the 
regularity of supply was essential, and vet at one time was greater and 
at another less. Yet it was an cssential that was required in many 
other processes and had been considered. by electrical engineers more 
than 20 years avo. И, however, one had talked to electricians 20 vears 
ago of working from a supply intended to give consistent tension, as in 
the case of light, they would have said it was impossible, because the 
power required would be enormous for a second or two and then would 
be lessened. They had the specification of Ward Leonard and one ot 
1895, which defendants set up as anticipations. The way the patentee 
met the great difficulty of the new application was simply by the use of 
the knowledge of the time without invention. [t was evident from the 
facts in the case that the Ward Leonard invention did not remain 
uncalled to the other's attention. So far as was necessary he was also 
assisted by the Ferranti specification. Not all of the arrangement was 
to be found in Ferranti, but what was not found he was satisfied was part 
of the common knowledge and open to all electricians at the date of the 
patent. So far as was necessary he was also satistied that the Ferranti 
specification and the arrangement he described was also part of the 
common knowledge of the time, They had, however, not to decide 
Ferranti's specification, but whether the addition of a flywheel to the 
Ward Leonard was an invention. His personal view was that it was an 
idea perfectly obvious to апу skilled electrical engineer, and there was, 
in fact, no invention at all in the Ferranti adjustment. ‘The arrange- 
ment was that Ward Leonard had the current at the time the dangerous 
demand was made under his own contro] and it was а local current, not 
interfering in any way with the original source of supply. He showed 
that he could, by altering the intermediate generator, make that special 
demand at the time of need, Pherefore you now had this—-by intro- 
ducing an intermediate motor vou had control of the electrice current 
quite independent of the source of supply. Apart from the question of 
any patent, it was the subject of frequent discussion. He did not think 
that in any sense it was unfair to point out that if there was а varving 
demand on а steam engine vou might meet it by altering the cut-otf so 
that more or less steam entered the throttle and then get the averave 
by means of a flywheel To get over the difficulty the patentee хаух, L 
have my flywheel and E have my varying current; but there was no 
invention in taking the two together. They were both well known, and 
the means of application were both well known. Therefore, in his (the 
learned judge's) opinion, the use of the arrangement of the control and 
the secondary current did not involve any invention, He came to the 
conclusion that the learned judge in the Court below was right and there 
was no subject matter in these letters patent. 

The Master of the Rolls and Lord Justice Farwell intimated their 
assent, and the appeal wa; dismissed, with costs, 


Workmen’s Compensation. 


At Hastings County Court on Monday Judge Scully gave his reserved 
judyment in the application of a motorman named Remane, in the employ 
of Hastings Tramways Co., foran award under the Workmen's Compen- 
sation Act, in respect. of failing evesight alleged to be caused by the 
flashing and sparking from the stud system of tramways on the front. 
In the course of his judgment, his honour said he had come to the conclu- 
sion that there was no case for respondents to answer, as he held that 
applicant. had not shown that his injury was caused by an accident 
within the meaning of the statute. 

Notice of appeal was given. 


At Shoreditch (London) County Court on Wednesday, his Honour 
Judge Bray again had before him the application of Fredk. Sharpe, 
electrician, for an award against Shoreditch Borough Council under the 
Workmen's Compensation Act. It was stated that applicant had had 
two severe eleetrie shocks, and the question was whether he could do 
light work such has had been offered to him by the Council. After 
hearing medical evidence, the case was again adjourned and the appli- 
cant was ordered to do whatever work he was offered, consistent with 
reason. 


Electric Omnibuses.— Negotiations are proceeding between the 
Electric Supply committee of Marylebone (London) Borough Council 
and a firm whe contemplate shortly instituting a service of 15 electric 
omnibuses between Edgware-road and Liverpool-street, A second 
firm. with a similar project in view, have. it is stated, also made 
overtures for supply of cheap power, and a third undertaking. if an 
adequate supply of current can be obtained at low rates, is ready to 
construct 50 clectrie vans and drays to be hired out to commercial 
firms. If the terms which Marylebone Council have drawn up meet 
with the acceptance of the promoters of these undertakings, it is 
anticipated that these vehicles will be on the London streets within 
six months. According to the reports. electric current is to be supplied 
at 4d. per unit between 11 p.m. and 6 a.m. (also Saturday afternoons. 
Sundays and holidays); and between 6 a.m. and 11 p.m. the price 
is to be Id. per unit. 
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OMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Accrington.—The Board of Trade have deferred the application 
of the Corporation for an order to supply electricity in bulk until the 
result of the L.G. Board inquiry into the application for a loan is 
known. 

An inquiry was held here on Tuesday last into the application 
of the Council to borrow £16.041 for the electricity undertaking. 
including extensions to Haslingden and Church. 

The town clerk (Mr. AITKEN) said the electricity department continued 
to prosper and the demand for energy to increase. In 1908 they began 
making a profit. 

The inspector (Mr. Н. Ross HoorER) asked Mr. С. D. Taite (of the 
Lancashire Electric Power Co.), who opposed, whether it would be worth 
his while to sav anything at present. There would have to be an inquiry 
at Ha-lingden, and that might be the proper time to put forward the 
opposition, Мг. Hooper also asked that the actual tenders for work 
should be submitted to the L.G. Board before approval to the application 
маҳ given. 

Mr. AITKEN : We should consider it a great reflection if that obligation 
were placed upon us, 

Mr. Hoover: There is no reflection. Tt is so that the Board can see 
that the money required is near what is applied for. 

Mr. TairrE claimed that the competition to his company was rate- 
aided. His company was compelled to supply current where called upon, 
and Accrington had purely permissive powers. In view of that difference 
the company thought they should be protected from unfair and rate-aided 
competition. Jf authorities were allowed to supply electricity at а loss, 
then the whole field of their operations might be cut away. 

Мг. Hooper did not think Mr. ‘Taite had any locus standi at the 
inquiry. 

Мг. AITKEN said the company had declined to give supply. Their 
quotation was surrounded by conditions which it would have been im- 
possible for Haslingden to have fulfilled. 

Acton.— Electricity for lighting is to be supplied to electric 
theatres from Jan. 1 next at Gd. per unit between 4:30 and 8:30 p.m., 
and 21d. during the remaining hours. The same rate is to be charged 
to factories from Dec. 1. 

Barking.-—A sub-committee has been considering the question of 
the electricity works extension and also a proposal to remove the 
works to à site with a Thames frontage. 

It has been decided not to remove the works, but extensions are to be 
carried out at the. present station, including the installation of an oil- 
driven set. Application is to be made for sanction to a loan of £11,000. 

Battersea (London).— Application is to be made for sanction to а 
loan of £2,000 for maina. 


Beckenham. On the motion of Mr. А. Н. Dykes, the question of 
improving the street lighting at Shortlands has been referred to the 
Electricity committee for consideration and report. 

Belfast. — At a special meeting of the City Council last week it was 
decided to include the M'Art^à Fort tramway route in the proposed 
bill of the Corporation for additional powers. 

Brighton.— The Joint Sub-committee of the Lighting, Tramways 
and General Purposes committees, recently appointed by the Council 
to determine the price to be paid by the tramways department to 
the lighting department for energy supplied for traction during the 
eurrent financial year, have decided that the price be reduced froin 
Pod. to 1-24. per unit. 

Recently Mr. S. Sellon submitted, on behalf of the proprietors of the 
Hove and Shoreham tramway, a scheme for extending the system 
through Hove, to link up with the Brighton municipal tramways, but the 
General Purposes committee recommend the Corporation to oppose the 
project. Mr. Sellon offered to take electric current from the Municipal 
electricity works, and suggested that the Corporation might obtain 
powers to take over the lines in their district at reasonable periods. 

Hove Council have also beea recommended to oppose the scheme. 

_ Croydon.—On the recommendation of the Lighting committee 
it has been decided to substitute incandescent electric lamps for 
gas lighting in a number of thoroughfares, 

The chairman of the committee (Ald. Minter) stated, in reply to 
questions, that there was no doubt of the superiority of electric lighting. 
As to the price, that was about the same for both forms of lighting, and 
he believed the present price was £3. 7s. 6d. per electric lamp. They 
Were using a large number of those lamps in Croydon, and in his opinion 
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and that of many others the light was far more satisfactory. The 
committee had mains of the value of about £1,000 in sideroads lying idle, 
and they proposed to bring up from time to time similar propositions, 


East Ham.—The agreement with West Ham Couneil in regard to 
the supply of electricity by West Ham to the Royal Albert. Docks 
has been approved. 

The engineer and manager (Mr. W. C. Ullmann) has been authorised to 
give a supply of electricity to the premises belonging to the West Ham 
Guardians at Wanstead, and has also been asked to report on the question 
of an extension of the generating plant, & c. 


Eccles.— Terms have been arranged with Messrs. Nasmyth, Wilson 
& Co. and with the Eecles Industrial Mfg. Co., for supply of energy 
for power and lighting to their works. Correspondence is proceeding 
with the L. & N.W. Railway Co. to supply energy for power to the 
company's pumping station at Eccles. 

A report has been submitted to the Council on the past year's 
experimental lighting of a block of propert v. 

The supply of electricity was unrestricted, and a charge of 64. рег 
house was added to the rent. It was stated that the actual cost had 
worked out at 4d. por week per house, and the Electricity committee are 
prepared to treat with owners of blocks of property for a supply of el'e- 
tricity. 

Edinburgh.—On Tuesday 
amounting to £14,463 for 
station. 


Edward VII. Memorial.—Among the schemes for commemorating 
in some permanent form the reign of Edward УП. are two put 
forward by Lord Tenterden. 

The second of these schemes proposes to construct a high-speed electric 
railway from West Central London direct to the Crystal Palace, with 
only a few stations intervening, which shall be capable of conveying 
passengers from London to the Palace and back for not more than 1s, 
each person, including admission to three of the Palace side-shows. The 
cost of the construction of such а railway would be approximately 
£2.000,000, making with the purchase of the Palace, and the allowance for 
renovation, &e., £2,500,000. И is estimated that the traflie receipts on 
the line would amount to fully £250,000 per vear, and that that would be 
sufficient, after paving working expenses, &c., to pay a dividend of 10 per 
cent. on the capital. 

Electrical Exhibition. —Belfast Corporation аге organising an ex- 
hibition of appliances for heating, cooking, lighting and power. 
which will be held in the Ulster Hall from Jan. 9 to 21. 1911. inclusive. 
Forms of application for space and regulations from the city elec- 
trical engineer (Mr. T. W. Bloxam), East Bridee-street, on and after 
Nov. 1. 


Embezzlement.—In the Sheriff Court, Glasgow, on Tuesday 
John Downes, formerly traftie superintendent of the Lanarkshire 
Tramway Co., pleaded guilty to а charge of having embezzled £550. 

Accused had been in the employment of the company for seven vears. 
Unsuccessful speculation on the Stock Exchange had, he said, led him 
to appropriate moneys lodged with him by applicants for shares in the 
company's recent tramway extension, Sheriff Glegg passed sentence of 
15 months’ imprisonment. 

Exhibition.—The first world’s Aerial Exhibition is to be held at 
the Crystal Palace, and is to extend over a period of two months, 
beginning Рес. 1. Wireless telegraphy is to form a conspicuous 
feature of the exhibition. 


Exhibition Award.— Messrs. В. Wolf, the well-known engineers, of 
London and Magdeburg. who have been awarded two grand prix 
for their patent superheated steam locomobiles and threshing 
sets at the Brussels [;xhibition, obtained another remarkable success 
at the Centenarian Exhibition, in Buenos Aires, where the jury haa 
also given them the highest award (the grand prix). for high-class 
locomobiles. The engines have given entire satisfaction by their 
excellent working. producing a large share of the clectrieal energy 
for this international exhibition. | 

Glasgow.— The Tramways committee recommend that blind 
persons, properly authenticated and accompanied by а guide, be 
allowed to travel on the tramears of the Corporation on payment of 
the usual fare for the distance travelled for one person only. 

The committee have reported in favour of the proposal for communiea- 
tion being established between North Kelvinside and the city, and the 
general manager (Mr. J. Dalrymple) has been asked to prepare & full 
report on the scheme. 
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Gillingham.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £3.500 for laying ad- 
ditional cables, &с. | 


Grimsby.— At the last meeting of the Public Lighting committee 
the borough electrical engineer (Mr. W. A. Vignoles) reported that 
there had been 25 new consumers during the month. As many new 
consumers and lamps had been connected to the mains during the 
past six months as in any previous similar period. 


Harbour Lighting.—Southampton Harbour Board propose to erect 
additional electric lamps on the quay and pier. 


Haslingden.— By permission of Bury Corporation, the Bury elec- 
trical engineer (Mr. S. J. Watson) will advise the Haslingden Council 
in regard to their electricity. scheme. 


Holborn (London).—On Wednesday the Works and General Pur- 
poses committee reported to the Council that as a letter hed been 
received from the secretary of the Metropolitan Electric Supply Co., 
asking for an opportunity of submitting a scheme of lighting by elec- 
tricity, they had gone into the matetr. end were of opinion that in 
order that the Council may hive ап opportunity of deciding as to 
the most suitable system of improved street lighting to be adopted. 
the electric lighting companies and the Gas Light & Coke Со, should 
be invited to give a public demonstration in one of the streets of the 
borough extending over а considerable period. 

The committee had, therefore. given directions that the Gas Light & 
Coke Co., the Metropolitan Electric Supply Co. and the County of London 
Electric Supply Co. should be invited to undertake such a trial at their 
own expense, subject to the terms;of а specification to be prepared by the 
Borough Surveyor ; the specification to provide for an equal illuminating 
power by either system, so that a correct estimate may be formed of the 
respective merits of each form of lighting. ‘Po make the tests thoroughly 
satisfactory, the experiments had to be carried out in some thoroughfare 
where the lighting is entirely dependent upon the public lamps. and the 
committee thought that for this purpose Gower-street was most suitable. 
They proposed that an equal section of the street. shall be given over for 
lighting by each company, and during the trial frequent. tests will be 
made of the illuminating power of cach light. At the conclusion of the 
trial period the committee will submit a report of the results both from 
the point of view of efficiency of the light and its cost. 

The committee further reported having considered а memorial pre- 
sented to the Council at its last meeting with reference to the subject, but 
the memorialists appeared to be unaware that the proposal to give the 
Gas Light & Coke Со. а 19 vears! contract had not been accepted, and 
that the question of improving the street lighting was still under con- 
sideration, 

The rerort was adopted. 


Inquest.— An inquest was held at Manchester on Monday into the 
death of Thomas Merrick, who was killed at Bradford Collieries 
Manchester, on 19th inst. 

Mr. T. H. Dixon, manager of the colliery, said Merrick worked the jig 
on No. 6 brow. ‘The machine was operated by the principle of gravitation, 
the full waggon pulling the empty ones. The duty of the jigger was to 
work the brake and so to regulate the pace «f the tubs or waggons. 
Electric cables were carried up the brow for supplying energy for the 
electric coal cutters, but^they were insulated and armoured. The 
electricicy was generated on the surface and carried by the cables down 
the shaft into the workings. The cables were only used at night, and at 
the time of the accident they were not in use. They were put out cf use 
at about half-past five o'clock, when the day men came оп. and it was the 
duty of the coal cutters to switch off the current when leaving work. The 
current was controlled by a switch about 300 yards from the point 
where the accident happened. There could have been no dangerous 
current in the workings unless someone had turned on that switch. 
There was no legitimate purpose for which the switch could have been 
turned on at that time of day. The switch was accessible to anybody at 
that part of the working. There were four or tive boys working on that 
road. The switch had either been left on by the men in the morning or 
tampered with by some of the boys. There were notices put up, “ It is 
extremely dangerous to touch any portions of the electrical apparatus.” 

Medical evidence was given that death was duc to suffocation, which was 
the direct cause of death by electrocution. 

Мг. С. B. ANDERSON, electrician at the colliery, said that after the 
accident he tested the cables. The current had been turned off before 
he got there. He found a leakage in the switch-box at the far end of the 
cable and that the insulation had been chafed, leaving a bare place. He 
could only account for the accident by suggesting that the signal wire 
in the workings must have come in contact with the armouring cf the 
cabl». Current was supplied at 525 volts. | 

Oth^r evidence having been taken, the сотопег said there were several 
circumstances which caused the accident, but how it occured could not 
he definitely stated. 

The jury found a verdict of accidental death, and added that they 
considered the switch was too easy of access to unauthorised persons. 

Mr. Dixon said this was the first trouble of any kind the com pany had 
had with the electric plant, which had been employed in the collieries for 
about eight years. He would suggest to the firm that the switches should 
b> placed in a small brick cabin under lock and key. 


Islington (London).—On the recommendation of the Lighting 
committee it has been decided to instal 16 additional flame are 
lamps where cable is already laid. 

The cost of erecting 16 flame arc lamps will be £660, of which £360 
represents the cost of lamps and columns already purchased. 40 gas 
lamps will be displaced, which, at £3. Os. lld. per lamp per annum, 
represents an annual expenditure of $121. 16s. 8d. ; cost of maintenance 
of 16 arc lamps at £3. I5s. per limp per annum, £60— total annual saving, 
£61. 16s. Sd. 

Lewisham (London).--Diffculty has been experienced with the 
elock in the clock tower in High-street in consequence of the heat 
generated by the gas burnt to illuminate the dia's. If gas lighting 
were continued the clock would be permanently injured, and the 
Works committee have. therefore. accepted an offer of the South 
Metropolitan Electric Light & Power Co. to instal four electric lamps 
of 25 c.p. to each of the four dia!s, together with the necessary wiring 
and fittings. 

Leyton.— The electrical engineer (Mr. Е. Harman Lewis) has 
reported to the Lighting commiitec that additional generating plant 
is required, end that it should take the form of a mixed pressure 
turbine having both a lighting and a traction dynamo, 

Mr. Lewis calculates that the installation of a 600 kw. mixed pressure 
turbine, besides giving the requisite increase of generating plant, will, by 
reason of the increased economy of steam Consumption, rather more than 
pay for its capital charges by the resulting saving of fuel. The cost of 
the turbine and dynamo with condenser, additional cooling tower, pipe- 
work, switchboard and accessories would be £6.000 to £7,000, 

The Council have adopted Mr. Lewis's scheme and tenders are to be 
invited. 

In regard to the additional 13 public are lamps ordered, the charge of 
£2] per annum is to be reduced to £20 per lamp per annum. 

Llanbradach (Glam.‘\—-Glamorgen Roads and Bridges committee 
have given permission to the South Wales Electrical Power Distribu- 
tion Co. to erect poles and overhead wires on the min roads through 
Lianbradach for the purposes of supplying electricity for street lighting, 

Llandudno.- The Council have applied for sanction to a loan of 
£324 for induced draught plant. 


London County Council.—On Tuesday it was recommended thet 
an estimate on capita! eceount of £1.500 be approved in respect. of 
the provsision of plest for the connecting up with the Councils 
electric lighting meias for Wandsworth and New Cross car sheds 
and the Southiumpton-row to the Victoris. Embankment subway. 
At present the pleces cre lighted from the mains of the locz} electric 
supply companies, Anennual saving of £448 on working is estimated, 

Loans.—TVhe following loans were sanctioned for electricity works :— 
Islington, £10,365 ; Southwark, £1,830 ; Woolwich, £5,285. 

New Tramway Propcstls.--Mr. Edward White, chairman of the High- 
Ways committee, in submitting two adjourned. reports recommending 
that application be made to Parliament for powers to construct. addi- 
tional tramways in various parts of London, said once again the сот- 
mittee were proposing that trams should run through some of the prin- 
cipal thoroughfares of the West End. In the first instance, they would 
have a hine from Marble Arch to Cricklewood ; another would go along 
the Fulham-road ; one would run in the Chalk Farm district, other 
trams were proposed to be constructed in the Marvlebone-road to Swiss 
Cottage. On the southern system they asked that. powers should. be 
obtained to get additional tracks down Dog Kennel Hill, and to divert 
the South Lambeth-road line via Archer-street and road. lt was 
originally intended to carry out the idea of extending the Toolev-street 
trams further west towards London Bridge, but the committee were now 
asking that that proposal should be dropped. 

A long discussion followed, in the course of which Sir Joux BENN 
declared that. London was " miserably undertrammed.” — Glasgow, he 
said, carried its population 222 times as compared with London's. 86 
times, whilst Buenos Ayres carried. its inhabitants no Jess than 282 
times. 

Mr. SHIRLEY BENN retorted that Losdon had far greater facilities in 
the way of tubes and omnibuses than provincial towns. 

Several members contended that the veto of the local authorities should 
be abolished, and Mr. Haves Fisher said that, in his opinion, sooner or 
later, there would be an independent. body to consider the question of 
this veto, who would hear the views of the L.C.C. and the local authority 
opposing. 

Mr. EpwAnpD WHITE, replying to the criticisms, said that as to the 
suggestion about trams over the new St. Paul's Bridge and Southwark 
Bridge, the City Corporation had stated that the trams, when once on the 
northern side of the bridges, should be run in a tunnel to the existing 
trams іп Aldersyate-street. Such а proposal, if carried out, would 
involve an enormous expenditure, and even if ls. per passenger was 
charged it would not pay the interest on the capital expended. 

After a long discussion, the report of the committee was adopted as 
presented. 

The Finance committee reported that the total estimates in respect 
of tramway proposals for the session of 1911. were—construction and 
equipment of tramways, £832,040; improvements, £346,860; total 
£1,178,000. 

L.C.C. Tramways.— Islington Council have agreed to submit to 
the L.C.C. a modified scheme in regard to the reconstruction of the 


. 
— 
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Balls Pond-road, Canonbury-lane and | Liverpool road tramway 
routes, and it is anticipated that the result. will be the termination 
of à long-standing dispute as to the electrification of these routes, 


Mexborough.— The salary of the borough electrical engineer (Mr. 
J. Senior) has been increased by £25 per annum. r 


Middlesex Tramways.—The Light Railways and Tramways com- 
mittee have presented their annual report to the County Council. 

There are 39 miles of electric tramway in operation, and 4 miles under 
construction, "The lines in Middlesex were constructed and owned by the 
County Council, but they are worked by the Metropolitan Electric Tram- 
ways (Ltd.). All roads carrying tramways are widened when Necessary 
by the Council, but the whole cost is placed upon the tramway under- 
taking. Street widenings in Middlesex have cost 472.626. which is 
entirely borne by the tramway trafie. The total capital expenditure on 
tramway construction is £1,636,123, and the company have expended in 
buying old lines, purchase of cars and equipment 521.194. a total of 
£2,157,317. Last year the receipts amounted to £333,055, out of whieh 
£15.26] was set aside for renewals (bringing this fund up to £50,678), and 
£54002 was paid as rent to the County Council forthe lines. In addition 


the Council hive received. since the lines were opened, £6,424 as their 


share of the profits. The longest single journey on the system is from 
Barnet to Cricklewood, a distance of 8 miles (for 5d.). but when the Lon- 
don County Council construct their lines to the Marble Arch tramway 
pesenyers will be able to go from Barnet to Hyde Park by tramway. 


Municipal Wiring Bill.— Belfast Corporation have decided to give 
financial support and Bootle Corporation moral support to this bill. 


Naval Electricians. —On Oct. 13 His Majesty in Council approved 
of the proposal of the Lords of the Admiralty to establish the ranks of 
commissioned electrician and warrant electrician. and that the total 
number of the former to be fixed at 24 and the latter not to exceed 
one-third of this number; that warrant and commissioned clectricians 
b eatitled to paz and. pensions at the rates in force for artificer engi- 
nens and chief artificer eayineers, the qualify ing service for advance- 
meat to ehief electricisa second elass to he six years, of which three 
уе из atloai. 


Newark.—-A communication from Mr. С. Pullan. of. Bradford, in 
regard to the erection of electricity works, has been referred by the 
Council to а committee for consideration and report. 


Neweastle-on-Tyne. —On Wednesday the Council agreed to pro- 
mote a bill for powers to construct a number cf acditional tramway 
linea 

Oldham.—-Sanction to а loan of £12.544 for feeder cables has been 
received by the Council. 

In connection with the proposal to put down a mixed pressure 
s'eam turbo-generator at the Greenhill electricity supply works, the 
borough electrical engineer (Мг. S. Wilmott Newington) has pre- 
parel а report which gives a sketch of the progress and development 
of the undertaking. 

The available capacity of the station is 3,40) kw. and the maximum 
demand in 1910 is 3,318 kw. 5,720,331 units were sold in 1910, against 
6 000,039 in. 1909, the decrease in the demand being due to the lessened 
demand of 475,440 units for traction. ‘The question of extensions would 
se m to be urgent, but the municipal elections are in sight, and considera- 
tions not of a business character may be allowed to affect the question for 
the moment. Mr. Newington recommends the putting down of а mixed 
pressure steam turbo-generater. — | 


North Berwick. —It was announced at the retepayers’ meeting on 
Tuesday that the Council hed practically completed an agreement 
with Messrs, Crompton & Co. for the erection of electricity works. 


f Norwich.—Sometime ago the Electricity and Executive (joint) 
committee were instructed to make arrangements for substituting 
electric for gas lighting in the whole of the streets, and last week the 
committee reported that 

Several meetings had been held. and night inspections made of the 
ligating by ebetricity whore metal filament lamps hid been installed, 
with satisfactory гох. The colour of the light differed from incan- 
descent. как, it being of a warmer tint and not. perhaps, so white and 
dazzling; but the diffusion ef the light and the effect in illuminating 
th: surface of the ground were better. Tho lamps did not require to be 
enclosed in Ти гла. That resulted in thy saving of a considerable 
amount of light which would otherwis> be absorbed by the glass. and 
also the avoidance of shadows east by th» framework of the lantern. 
Another result was the saving of cost of cleaning the glass. which was a 
considerable item. Та тр: of any candle- power were now obtainable, and 
it was proposed to use generally lamps of 50. 75 and 100 c.p.. according to 
requirements, хо that in no part would there be less light than at present, 
and in the principal streets the light would be increased. In carrying out 
thos alterations opportunities would occur їз many cases of rearranging 
th lamps and effecting improvements. It was proposed, however, as a 
general rule to make use of the existing gas limp posts, which the 
Corporation have the right to purchase from thy Gas Comp wy, and т 
piwe of the ghiss lantern to substitut: a light canopy with reflector 
snitable for electric lamps. Along the routes of the tramways, where it 
could he conveniently done, it was prop sed to attach brackets to the 
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poles at the side of the годах, and to supply the lamps by means of over- 
head wires carried on the poles. That would mean a lamp every 40 vatds 
instead of every 60 to NO wards as at present. and would give a much better 
distribution of light, while the cost would be ne more, as the outhiy on 
the overhead wires would be much less than on urderground mains. 
Careful estimates of cost, and compatison with other places, showed that 
the work could. on the basis of present prices, be done so as to give as 
good illumination as at present for the каше annual expenditure, and 
there was every reason to believe that the price cf lamps. the renewal of 
which was an important factor in the upkecp. would. before long, be 
reduced, so that ultimately there would be a saving to the сену In the 
area proposed to be first lighted 754 gas lamps wonld be replaced by. 
approximately, 794 electric lamps as follows, de., 507 00 6. p. lam jr. 103 
129 c.p. lamps, and 68 100 c.p. lamps on gas lamp posts; ard 1016 75 c.p. 
lamp: on tramway poles. Lamps of higher candlo- pewer would be used 
where the committee might consider chem necessary. The present annal 
cost ef lighting with gas. the section first proposed to be deal vith. ds 
£2.300, and it is suggested that the same amount be paid to the electricity 
department. | 

Mr. Е. €. Havers, in support of the proposal to carry cut the first 
section of the section, said that the present cos. of gas lighting was 
£2.300; and it was suggested that the same amount be piid to the 
electricity. department. ‘There was every reason. to. believe that the 
price of lamps would before long be reduced, so that uhimately there 
would be a saving to the city. Phe Council might depend upon ic that 
th? amount of illumination would not be lessened. He warmly commended 
to the Council the principle of dealing at their own shop. They had the 
pledge of th: chairman cf the Electricity committee that light for light 
should be the same; and if the Executive committee at any time con- 
sidered that Jumps of 50, 70, 75 or even 100 c.p. vere not sufficient in à 
certain place, the committee were pledged. upon representation made to 
them, to provide limpi of a greater candle power. 

Th? recommendation was adopted. 

Peterborough.—The Courcil have received sanction to а loan of 
£2.000 for extensions of the electricity supply undertekmg. 


Presentation.- Portsmouth tramway staff have prevented a side- 
hoard, ease of carvers and 2 bress fire sereen to Mr. Perey Brown on 
his marriage. 


Provisional Orders Revocation.— The Bos rd of Trede hive revoke] 
the Launceston Electric Lighting Order, 1993. а: from Oct, 13. the 
Bath Rural District Elestric L’ghting Order (10.4) as from Oot. 19. 
and the Teigamouth Electric Ligating Or ez, 1899, as from Oct. 20, 


Rail-less Trolley Traction.—The deputation from Wetford Council, 
which recently visited certain towns on the Continent for the purpose 
of inspecting and reporting upon the various types of reil-less traction 
in usc, unanimously recommended. the Council to adopt this system 
in Watford, After discussion, the Council, however, decided by 12 
votes to 5 not to sanction the use of the system in the district. 


Salford.— From Ist prox. the price of curreat supplied for cinema- 
tograph purpose: will be 21. per unit, less 2! per cent. discount, 

The electrical engineer has reported upon a proposed extension of 
the generating plant. 


Scarborough.— At г meeting of the Council on Friday it was stated 
with reference to the local tramway company's noiice to discontinue 
the winter service, that figures were produced by the company show- 
ing that the cost of the tramways had been £100,000, and that no 
interest of any kind had been paid, nor bad any reserve been асси: 
mulated for depreciation. Further, that during the past vear there 
had been a distinct loss of 82.000, A Board of ‘Trade Commissioner 
will inspect the lines to-day (Friday) and inquire into the matter, 
the Corporation alleging that the character of the service is at fault. 


Southampton.— [t is proposed to extend the electric light mains 
to Bitterne Grove, East Stoneham. TT 


Southend.— The Council have applied for sanction to a loan of 
£17,859 for cables, feeders, &c. 


Stockton-on-Tees.— At a special meeting of the Stockton eh» mber 
of commerce on Tuesday a deputation was appointed to wait upon 
the Corporation to urge them to take steps, with the 'Tees-side Pram- 
ways Co., for the extension of the tramways to Newtown, Hartburn 
Havertonhill, Preston, Eaglescliffe and Yarm. Sir Clifton Robinson 
managing director of the company. had intimated that he feveured 
the extension if the interested local authorities could be induced to 
extend the present lease to 20 or 30 years. 


Sunderland.—The Corporation electricity supply department have 
arranged for a supply of electricity to Messrs. J. L. Thompson & Sons 
(а local firm of shipbuilders) for driving a 280 n.p, motor which is 
being installed to take the place of a Diesel oil engine of approxi- 
mately similar power, and which has been put out of use owing to 
recurring serious mechanical derangement. The supply is being 
given upon the three-phase e.h.t, system. 


Torquay.— At the meeting of the Tramwavs committee on Monday 
the chairman announced that a way for defraving the ох of the 
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recent tramway arbitration. which are expected to amount to £2,000, 
had been found without calling upon the rates. 


Town and Aberdovey.— Тһе Council are to obtain a report from ап 
electrical engineer as to the possibility of utilising water-power which 
is available fn the vicinity in the generation of electrical energy. 

Tramways Assessments.— At Preston Quarter Sessions last week the 
appeal of Accrington Согра. against the assessment of the electric 
tramways by Haslingden Assessment committee was adjourned till 
next April. 

At a meeting of Accrington Council a letter was read from Haslingden 
Union agreeing to submit the question of the real gross and ratable 
value of the undertaking to a referee valuer, and that the valuation be 
settled on the accounts for the vear ended March fast. A resolution was 
passed that the stipulation be only agreed to on condition that the ratable 
value for the year ended March 31, 1909, be amended and fixed at £825. 
Subsequently, there was a conference of representatives of. Accrington, 
Haslingden and Rawtenstall Corporations to consider the assessments of 
the several tramway undertakings, and joint action on appeals. Arbitra- 
tion was agreed to for the year ended March 31, the costs to be contributed 
by each authority in proportion to their respective poor rate ratable 
values. 

Village Lighting.—Somersct County and Моп Rura! Councils 
have assented to the use of overhead wires for publie electric lighting 
at Porlock. 


West Ham.— Agreements have been e:tered into with Messrs. 
Boake Roberts & Со. and Wylies, for supplies of electrical energy 
for ten vears. 

The Borough Treasurer reports that with regard to the assessment for 
income tax purposes of the tramways and electricity undertakings, no 
tax has yet been paid, the provisional assessments from the commence- 
ment of the undertakings having been held in suspense pending the result 
of negotiations for а uniform scale of allowance for depreciation, &c. 
This has now been finally agreed upon and the net result to the under- 
takings ix as follows :—' l'ramways, total income tax for last five years, 
£5,474, less set-off allowed in respect of tax deducted from interest on 
loans, 3.493; net debit to undertaking, £1,991. А provisional sum of 
£650 for tax was debited to the accounts for each of the first four vears, 
With regard to the electricity undertaking the amount payable for income 
tax for the last four years was £1,060, but a set-off of exactly this amount 
is allowed in respect of tax deducted from interest on loans. 

In regard to the proposed arrangements with the boroughs of Woolwich 
and East Ham to enable the Council to give a supply of current to the 
Port of London Authority for use in portions of the deck premises within 
these boroughs, the Town Clerk submitted letters whieh he had addressed 
to both the Councils proposing arrangements for a fixed period of ten 
years. Previously Woolwich desired to limit the agreement for five 
years, and East. Ham proposed to limit the period for three years, while 
the Port of Londen Authority declined to entertain the question of a 
supply for less than ten years. The West Ham committee has decided 
that, failing arrangements with Woolwich and East Ham on the lines 
suggested in the Town Clerk's letters, application be made to the Board 
of Trade for an order to enable the Council to give the supply without 
the consent of the Councils. 

Willesden.— In order to encourage the use of electricity in the day- 
time, electrical energy will be supplied at 14. per unit to consumers 
whose supply can be automatically switched off at dusk until 10 p.m. 


Wireless Telegraph Notes.—The London correspondent of the 
'* Manchester Guardian " writes :— 

I hear that one of the subjects to be discussed at the next Imperial 
Conference is that of wireless telegraphy. ‘The main question to. Бе 
settled relates to the representation of the various parts of the Empire at 
future mectings of the International Conference. At the last meeting at 
Berlin (1906) none of the | British, oversea possessions was directly repre- 
sented. This was due to a desire on the part of the colonies not to be 
committed in any way until they had had an opportunity of observing 
the working of the [International; Radio-Tclegraphic Convention. 
Owing, however, to a concession secured by the British delegates at that 
mecting votes may be allotted to the colonies at future Conferences on 
the basis of the representation laid down in the Postal Convention. 
This extension of the voting power of the Empire cannot, however, be 
claimed as of right. It is a matter entirely within the option of the 
Conference, and may be withheld, though it is probable that the precedent 
of the Postal Union will be followed. Newfoundland is the only part. of 
the Empire not a party to the Convention. 


Worthing.— The position of the electricity undertaking was under 
discussion at the Council meeting on Tuesday. 

The electrical engineer (Mr. Geo. Porter) had written to the Electricity 
committee protesting against statements made about the undertaking at 
the list meeting of the Council tand asking for full inquiry. "The com- 
mittee considered that Mr. Porter was entitled to ask for an inquiry for 
the protection of his professional reputation, but not Ки any other 
purpose. 

In moving the adoption of the report, Ald. Warrer said Mr. Porter had 
made a dignified and straight forward protest. No opportunity was 
allowed to an official to defend himself in the Council Chamber, and that 
fact should protect him from accusations. He dealt in detail with the 
figures submitted to the Council, and urged that the members should come 
to the conclusion, with the further information at their disposal, that 
things were not во bad ая they were represented to be. ‘They had come 


through an execedingly trying time very well indeed. He appealed to 
the Council to place more confidence both in the officials and the com- 
mittee. 

By a majority of one the report was adopted. 


COLONIAL AND FOREIGN NOTES. 


Aigentina.—In connection with the projected extension of the 
Military Port, near Bahia Blanca, the scheme provides for dredging 
the entrance canal and the tidal basin, building à wharf in the basin 
and two piers at its entrance, constructing а dry dock measuring 
402.60 metres (divided into two sections), erecting a pumping house 
for emptving the dry dock, and machinery for generating electrical 
energy, &c. 


Australasia.—Mr. К. А. M’Carty. consulting engineer, of Mel- 
bourne, who has been retained by the Complex Ores Co. to report 
upon the company's water power concession at Great Lake. 

Mr. M'Canry considers that, with a dam 4 ft. high, sufficient water can 
be conserved in the Jake to generate 25,000 H.P., even if an 8 months’ 
drought were experienced. With an 8 ft. dam 50,000 н.р. сап Бе genc- 
rated, and by diverting the upper waters of the Ouse into the lake 
100,000 n.r. can be developed. Sufficient: power can easily be developed 
to run the whole of the Government railways, even in the most remote 
parts of the State, and still leave power available for the company's 
operations and supplv to the public. 

ле’ Avstralian Mining Standard " states that a royal commission is 
to be appointed to inquire into the best means cf improving the railway 
and tramway facilities of Melbourne. inchiding the eltritieation of the 
suburban railway system and the resumption of control by the Govern- 
ment, and the electrification of the Melbourne ‘Tramway Co.'s system. 
The commission will be composed of four members of Parliament and 
throe representatives of the general public. The parliamentary members 
will b» Messrs. Swinburne (chairman), Membrey and Solly (М... А/к) ard 
Mr. Sternberg (M.L.(C.) 

A project for generating. and supplying electricity to the Powlett 
Coaltield will, it is stated, be shortly submitted to publie tender by the 
Victorian Government. ‘The cost of the scheme is estimated at £25,000, 

Mildura (Vietorin) Shire Council hive decided to borrow £3.500 fr 
duplicating th» generating plant at the electricity works, 

Wodonga (Victoria) Shire Council are negotiating wit h Mr. А. Н. Wood 
in regard to public electric lighting. Mr. Wood offers to supply а number 
of 100 c.p. lamps at £3 per lamp per annum. 

The Council of the Shire of Yarrawonga (Victoria) have approved of 
plins submitted for electricity supply works. "Phe scheme provides f r 
63 street limps (having a total of 4,750 c.p.) suspended from poles along 
iho middle line of the main streets. Current will also. be supplied to 
private consumers. ‘Phe Council have applied for an order-in-Couneil 
authorising the execution of the scheme. 

A syndicate has been formed in Melbourne for exploiting the Holmes 
eloctrie rail planer. 

L'iuuneeston (Tasmania) Council instructed the City Engineer to pro- 
ceed with the scheme for employing the water power at the lakes in the 
generation of electrical energy. 

In the N.Z. House of Representatives the Ministry recently intro- 
duced a bill providing for the loan of £500,000 for hydro-electric power 
works, 

Austria. Reichenberg Municipal Council is seeking authority from 
the Landtag to negotiate a Joan of 17,400,000 kronen (about £725.000) 
for erection of varions publie works, including the electricity works, 
tramway construction, &c., 

Congo State.— An clectrieal engineer is collecting information in 
connection with the scheme for the electrification of the railway 
between Matadi and Leopoldville, utilising the water-power available 
at Stanley Falls. 

Customs Decision.—According to a recent decision, copper wire 
coated with insulating enamel other than with a basis of eaoutehouc. 
celuloid or hardened. casein, for electrical use. is included. under 
535 ter of the French import. tariff (wires and cables, insulated. for 


electricity, other, according to the diameter of the metallic соге). 
The bobbins are dutiable separately. 


Electric Traction in Brazil.—'The “ Diario Official " of Sept. 22 
contained a decree approving the plans, &c., for the electrifieation 
of the Vietoria-Diamantina. Railway from Victoria to Itabira de 
Uatto Dentro. The estimated cost of the work is 52.687.000 
milreis (about £3.950,000), and is to be defrayed (in accordance with 
the terms of a previous deeree) from the receipts from the carriage of 
minerals. Jt is stated that Senhor Nolasco (for the company) has 
signed a contract with Messrs. Dick, Kerr & Со. for carrying out the 
work. The undertaking will. it is stated. be the longest electrically 
worked railway in the world. and will make a junction at Itabira 
with the Central Railway of Brazil. The length of line to be elec- 
trified is about 404 miles, and will be divided into two nearly equal 
sections, each having its separate electrical installation. In one case 


power will be obtained from à fall on the river Doce. and in the other 
from an affluent of that river. 


Hayti.—The Наубап Legislature have passed laws approving 
plans submitted by the concessionaire for an electric railway from 
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Port-au-Prince to Pétionville. Interest. із guaranteed by the 
Government on $214,000 (about £44,600), 

Tre concession of MM. Augustin, jeune, & Joseph Dégratf for the 
ereetion of electricity works for Les Cayes and Jérémie has been 
extended for two ve ira, 

Motors for Canada.—The “ Electrical Review and Western Elec- 
trician " mentions that the Nova Scotia Steel & Coal Co.. a well- 
known Canadian eoncera, is in the market for about 1.000 н.р. in 


electric motors, 

Norway.—H.M. Minister at Christiania reports the formation of a 
company, with a capital of 1,100,000 kroner (about £61,000), to carry 
on electric iron and steel smelting at Ullensvang. Hardanger. И is 
stated that the company, which will have over 4.000 i.p, of elec- 
trical energy at its disposal, will begin work next spring. 

Poland.— The service of electric tramways in Warsaw continued to 
he very well worked in all respects in 1909, 

The total cost of the whole system was about £600,000. The total 
length of single track is about 50 miles. Three new lines came into 
operation during the усаг. The number of cars and trailers was increased 
by 70, and at present there are 210 cars and 60 trailers in use. In 1908 
the number of passengers carried (partly by horse traction) was 42,500,000 
Which in 1909 had increased. to 59,220,000, The total income т 1908 
was 2,372,000 г. (£250,000), and т 1909, for nine months, 2,437,000 r. 
(£256,400). The system is not sufficient for the requirements of the 
population and a great many suburbs are as vet unconnected by tram 
lines, Extensions are, however, held. up in consequence of the impos- 
sibility of obtaining credits from the municipality under the present 
uncertain state of affairs. 

In Lodz the 112 electrie tramears in use carried 18,648,501 passengers 
and the income was 922,410 г. ((£97,000), which, after payment of 5 per 
cent. to the Municipal Council, allowed of a 6 per cent. dividend and 2 
per cent. bonus. 

The number of telephone subscribers increased from 14,817 to 17.744. 
and а new exchange was constructed, which, with the old one. is caleu- 
lated to allow of 50,000 subseribers. The service is stated to be good 
and the subscription remained the same, Telephones are being intro- 
duced in nearly all large estates. Most of the work has been carried 
out by the Swedish Cedergren Со, 

The use of electricity for power and lighting is rapidly increasing. 
The number of consumers rose from 2,300 in 1908 to 3,142 in 1909. and 
of these 2.405 were light and 737 power consumers. The consumption 
of electric current in. 1908 for power and lighting was 1.543.596 and 
2.419,156 units respectively, the figures т 1909 were 2.260.888 and 
2.4.26]. The prices of electric current per unit are lighting 20-569 c. 
(»21d.), power 13-301 e. (3-31d.). At Warsaw there was no exten- 
коп of public electric lighting, but at Lodz 650 аге lamps аге being 
erected. At Bialystock (in Grodno) a new power station was built т 
1909 ; all streets are lighted by electricity; and orders for new installa- 
tions are so numerous that the company cannot cope with the demand. 


Toronto (Canada).—The Municipal Council propose to construct 
street railways in districts not served by the Toronto Street Railway 
Со, The leagth of the proposed lines is 9:7 miles (of which 1] miles 
would be single. track), and the cost of the work is estimated at 
$750,000 (about £154,000). 

Water Power in Sweden.—The ** Board of Trade Journal ” states 
that Н.М. Consul at Stockholm (Mr. Н. M. Villiers, M.V.O.) has for- 
warded copies of two official reports (one in Swedish and one in 
German) on the exploitation of the Swedish waterfalls. 

The total water power in Sweden is estimated. at approximately 
10.000.000 н.р. available during from six to nine months of the vear, 
and 2,500,000 Н.Р. available during the time of low water. Of this 
amount 75 per cent. is in North Sweden, 15 per cent. in the province of 
Svealand and 10 per cent. in Gételand. In the near future 600,000 H.P. 
will be in use, including 340,000 н.р. for the generation of electrical 
energy. At present the State possesses (or is part proprietor of) water- 
falls of about 880,000 н.р, of which 670.000 H.P. could be used without 
previous regulation of the respective waterfalls. Only 63,000 н.р. is 
now in use by the Stact, including some 40.000 Н.Р. at the Trollhättan 
Falls power station. Work is now in progress at Trollhättan by which 
a further 40,000 H.P. may be used there. At the Porjus Fall on the 
Lulea river, in Lapland, a power station is to be erected, with a capacity 
of 50,000 m.p. In addition, the Swedish Government proposes to set 
up works at. Alfkarleby, in Upsala lin, Uppland, and at other places. 
Preparations are in hand with a view to utilising the waters of Lake 
Waner and Lake Siljan. The Government is also turning its attention 
to the use of the water power in the centre and south of Sweden for 
working electric railways, and has purchased waterfalls at a cost of 
5,000,000 kronen (about £280.000). If the electrification of the line 
on the northern Swedish boundary proves satisfactory, electric traction 
will be extended further, and eventually to the whole of the State rail- 
Ways. For the better exploitation of the waterfalls, important exten- 
оп have been made in recent years in the means of communication 
in Sweden. The falls in the upper Lulea river are to be rendered acces- 
rible by the construction of a railw ay from Gellivare to Porjus. The 
Trollhättan canal also is being made capable of taking vessels drawing 
4-5 metres (13-161 ft.), at a cost of 23,000,000 kronen (about £1,280,000). 

he present law as to the right of disposal of waterfalls is stated to be 
out of date and unsatisfactory, and the Waterfalls Commission ('* Vat- 
tenrattskommitten, Kungliga Vattenfallsstyrelsen, Arsenalsgatan 2,” 
Stockholm) is preparing a draft for a more suitable law. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 153., post 
free in the United Kingdom, 153, od. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th, 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and [nstitu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a han ly 
form. These are included in the r910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Тохрох Согхту Сосхеп, invite tenders for supply of ashdust- 
removing plant, by means of suction fans. for the electricity: genc- 
rating station, East Greenwich,  Specitications, forms of tender, 
&c.. from the clerk of the Council (Mr. G. L. Gomme), County Hall, 
Spring-gardens, N.W., where tenders must be lodged by Пат. 
Tuesday. Dec. 6. See also an advertisement. 

Гохрох County Council want tenders by HL a.m. Oct, 31 for one 
years supply of electrical stores. Forms of tender from the Clerk. 


PEMBROKE Urban District Council invite tenders for supply of 
cables, joint boxes, house fuse boxes and pillarsand meters. General 
conditions and specifications from the clerk to the Council (Мг. J. С. 
Manly), Town Hall, Ball's Bridge, Pembroke. co. Dublin, where 
tenders must be lodged by noon Nov. З. See also an advert i:ement., 


Corwys Bay and CorwyN Urban Council invite tenders for a 
switch panel (including switches and instruments) for the extension 
of the switchboard at their electricity works. Plans and specifica- 
tions from the electrical engineer (Мг. А. В. Tudman, А.М. Е.Е. E. ). 
and tenders to the clerk of the Council (Mr. James Amphlett) 
Council Offices, Colwyn Bay. by noon Nov. 12. See also an ad- 
vertisement. 


SHEFFIELD Electric Light committee require tenders by 19 a.m. 
Noy. 22 for supply and erection of roof principals, purlins, &e., for 
extensions of engine-room, boiler house and coal store at Neepsend 
generating station, Specitications from the General Manager and 
Engineer. 

The Directors of the CaLeponran Ratway Со, are prepared to 
receive tenders for supply of stores for one ycar from June 1, 1911, 
including electric lighting material and fittings, telegraph applianees 
telephones, &с.. indiarubber goods, oils and grease, copper, rivets, 
&с., carriage furnishings. trimmings, colours. and paints, бе, 
Tenders to the secretary, Mr. J. Blackburn, 302, Buchvran-street, 
Glasgow, by Oct. 31. 


Tenders are invited for supply of 80 a.c. and 640 d.c. electricity 
meters, ard also for the supply of 6,000 metal filament incandescent 
lamps, for the city of MELBOURNE (Australia). Copies of specitica- 
tion. conditions of contract and forms of tender from {һе agents for 
the City Council (Messrs. Mellwraith, MeEacharn & Со, Proprietary 
Ltd.), Billitez Square-buildings, London. E.C.. to whom tenders must 
he delivered by noon Friday, Nov. 4. 


Tenders are invited (until 2:30 p.m. Nov. 16) for supply to the 
Postmaster-General’s Department in NEw Sorry Wares of tele. 
phone, telegraph and electric light material. Tender forms, ќе, at 
the Commonwealth offices, 72, Victoria-strect, London, S.W. 


Ревым ОмтЕо Tramways Co. invite tenders for the supply of 
general stores, including car fittings, iron, steel castings, oils, painta, 
ironmongery, electric supplies, timber, &c., for tke year (ending 


Dec. 31, 1911. Forms of tender,“ &c., fromthe Secretary’s Office, 
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9, Upper Sackville-street, Dublin, where tenders (address2d) to the 
Chairman must be lodged by Nov. 7. 


RAWTENSTALL Corporation want tenders by noon Oct. 31 for 
supply of six single-deck tramcars with trucks and electrical equip- 
ment. Specifications from Borough Electrical and Tramways Engi- 
neer. 

Tenders are invited (until Nov. 22) for supply of telephone cable 
(schedule No. 337) and (until Nov. 29) for testing instruments 
(schedule No. 338) to tbe Postmaster-Ceneral’s Department 1a 
VICTORIA. Terder forms, &e., from the Commonwealth Өлс?, 
72, Victoria-strect, London, E.C. 

Tenders are invited by Nov. 23 for supply of cable ironwork, c.i. 
pipes, earthenware conduits, switchboards, telegraph and telephone 
instruments, &c., to the Postmaster-General’s Department in 
QUEENSLAND. Tender forms and specifications from the Common. 
wealth Offices, 72, Victoria-street, London, S.W. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erectior 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (neat Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. ‘Tenders must state 
the name of the country in which the apparatus, &c., will be manu- 
factured. 


INVERCARGILL (N.Z.) Corporation want tenders hy 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &с., car bodies. car equipments, trucks, overhead mate- 
rial, wires and cables, steel poles, tower waggon, electric lighting 
plant, &с. Specifications from Messrs. W. Coward & Co., 91. Fins 
bury-pavement. London, E.C.. or Messrs. А. Dickenson & Ce 
Central House, Birmingham. and Gresham House. London, V.C. 


- TENDERS RECEIVED AND ACCEFTED. 


On Tuesday the London County Council ассер{ей the following 
tenders :— ; 

F. Troy & Со. wiring Hoxton House, £615. (Phire were cich* tenders, 
varying from £615 to £1,147. 025. Sd.) 

For foundry plint for central car repair dí) Oo: dW. Jackman & Co., 
(£37). Buck & Hickman (£84). Morgan Стас > Co. (£315), and Pneumatic 
Engineering Appliances Co. (£150.) 

For wiring the Scottish Exhibition of Natural History. Art and 
Industry at Glasgow 16 tenders were received, varying from £567 to 
£1.178, and the work has heen divided between three local firm: — 
Primrose & Primrose. Bennett & Rutherford, and А. Н. Hutcheson 
& Co. 


Southend Council have accepted the tender of the Malleable Steel 
Casting Со. for three sets of resistance coils for tramcars at £7 each, 
and that of the Chloride Electrical Storage Co. for storage batteries 
at &3.861. бз, 8d. 


Smethwick Council have accepted the tender of Н. W. Ludlow for 
an 8 I.P. dynamo, with switchboard and wiring, at £117, and that 
of Tangyes Limited for two boiler fecd pumps and two water-lift 
pumps at £72. 10s. 

The Waihi Gold Mining Co. heve let contracts for the equipment of 
their new power stztion near the Hora Hora rapids (New Zealand), 
including the erection of six turbines of 1,500 H.P. each, with gover- 
nors. бс, 

Toora (South Gippsland, Victoria) Electric Light & Power Supply 
Co, hyve conditionally let the contract for the erection. of electricity 
generating plant for £1,000 to Mr. A. Н. Wood. 

Sydney (N.S.W.) Electric Lighting committee have aeceptel the 
tender of Gordoa Marr & Sons for supply and delivery of c.i. bases 
and fittings сї £304. 10s. | 

H*ckney (London) Electricity committee has accepted the tender 
of Ship Carbons (Ltd.) for supply of white open type arc lam» carbons 
at £3. 65. 114. and £2. 15s. 104. per 1.000 pairs. 


Shaffield Council has accepted the tender of Willaas & Robinson 
for г turbo-2Mernator at £18,710, and that of the Stirling Boiler Co. 
for three water-tube boilers at £13.686. 


Ashton-under-Lyne Corporation hive всзеріе the tender of 
Triumph Stoker (141.) for “ Triumph " sfokers and coal elevator for 
the electricity works. 


The Foster Engineering Co. have obtained an order for supply of 
60 Brockie-Pell B. E.M. type enclosed lamps to Messrs. Arding and 
Hobbs’ new premises at Clapham. 


The LCC. Education committee received eight tendera (from 


£615 to £1,148) for wiring the school buildings on the Hoxton House 
site, and the lowest, that of Е. Troy & Co., has been accepted. 


Lambeth (London) Council have accepted the tender of the 


Vaughan Engineering Installations (Ltd.) at £15 for supplying and 


erecting an electrically lighted sign at Vauxhe! Cross. 


The Metropolitan Asylums Board hive eecepted the tender of 
W. J. Gray & Son for telephone work et Millfield. 

Chadderton Council have accepted the tender of Manlove, Alliott 
& Co. Гог а refuse destructor at £2,521. 

Bradford Corporation have accepted the tender of Fredk. Smith & 
C». for copper trolley wire for the railless trolley route at £482. 13s, 

The Admiralty have ассор{е 1 the tender of Ransome & Rapier 
for an electrie Goliath crane for Dover hirbour works. 

Deptford Council have zecepted the tender of the London Electric 
Supply Corpn. for wiring the New Cross Gate library at £41. 

Osram Lamps for Street Lighting.— The General Electric Со. (cf 
London) Вахе recently secured a contract for 4,000 Osram. lamps 
to be used for the entire equipment of the incandescent street lighting 
scheme recently edopted by Johannesburg Municipality. This 
selection waa, we ere informed, та е а бег severe and lengthy tests 
of all the best known makes of lamps. the Osram he ving been edopted 
exclusively for the purpose nime. 

Street Lighting Contract.—Sicmens Сток, Dynzmo Works (Ltd.) 
hi» ve secured a maintenance contract for the ensuing 12 months for 
* Onewatt © high c.p. lamps for street. lighting fer Leatherhead 
апа district, 

BUSINESS NOTICES. 

Carbon Filament Lamp Prices.-—Moessrs. Siemens Bros, Dynamo 
Works (Ltd.), Tyssen-street, Dalston, London. №. E, inform us that 
they have recently reduced prices for carbon filsment lumps to the 
trade, and will be pleased to quote higher discounts than formerly 
on the lamps catalogued in their price list 21 p. The firm also inform 
us that the sates of these lamps are rapidly increasing. Before 
placing their orders for these lamps contractors, &e., would do well 
to inquire from Messrs, Siemens Bros. We ere informed that very 
large stacks are held, and it is hardly necessary to point out the ex- 
cellent quality of all lamps associated with the name о Siemens,” 

It is ennounced that Metalite (Ltd.) contemplate the erection 
of a factory in Derby. 


Sale by Auction.—-Mr. Robert Н. Ruddcck will coll by auction at 
17, Clerkenwell Close; London, Е.С, on Tuesday. Nov. 8 and follow- 
ing day, the plant, machinery and stock of the Clerkenwell Engincers 
(Ltd.). including a number of lathes and other tools, two electric 
motors, 25 H.P. Stockport. gas engine, shafting. stores, fixtures, бс. 
On view day prior to and morning of sale. Catalogues of Messrs, 
Morgan, Hardcastle & Morgan, accountents, 62. London Wall, В.С. 
and of the auctioneer, 71, Fleet-street, London, E.C. See also an 
advertisement. | 


Business for Sale.— A gas and electric light fittings and engincer's 
business is advertised for sale, 


Agency Wanted.— А South African wholesale electrical merchant 
desires correspondence with merchants and manufacturers. of 
electrical accessories. See an advertisement. 


. Patent Development.— The proprietors of patent No. 23.804 07, 
relating to an improved eleetrie. condenser, desire. to enter into 
arrangements for exploiting same in this country. Applications to 
Messrs. Wheatley & Mackenzie, 40, Chancery-lene., London, W.C. 


BANKRUPTCIES, &c. 


A meeting of creditors of Telegraph & Telephone Instruments, 
Ltd. (in vol. liq.) will be held on Nov. 7 et Lennox House, Norfolk- 
street. London, W.C. 


A dividend is to be paid to creditors of A, E. Felgate and W. 
Storey, electrical engineers, 10. Queen Victoria-street, Reading. 
Claims by Nov. 7 to Mr. В. P. Allnatt, 2. l'orbury, Reading. | 

A dividend is to be paid to creditors of Geo. W. G. Booker (for- 
merly clectrical fittings maker, &c., and formerly in partnership with 
S. Е. Н. Farmer, and also formerly trading with S. F. H. Farmer and 
C. Н. Farmer end А. Н. Newey (under the styie of Alfred Newey), 
16, Regent-parade, Birmingham, Claims to Мг. А. Кешу, 191, 
Corporation-street, Birmingham, by Nov. 9. | 


The Westminster Too! & Electric Со. (Ltd.), 9. Bridge-street, 
Westminster, London. S.W., is being wound-up voluntarily. Мг. 
Е. W. White, Bayham-place. London, N.W.. is liquidator. 

А meeting to receive an account of the winding-up of the Neware 
Lamp Synd. (Ltd.) will be held on Nov. 24 at 1. Leadenhall-street, 
London, E.C. 

A meeting to receive an account of the winding up of the Mono- 
rail Construction Co., Ltd. (in liq.) will be held on Nov. 28 at the 


‚ office of Mr. W. Е. S. Armstrong, 60, London Wall, London, E.C. 
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COMPANIES' MEETINGS AND REPORTS. 


oe eae 
Cuba Submarine Telegraph Co. (Ltd.) 


The seventy-cighth ordinary general meeting was held on Wednesday, 
under the presidency of Mr. GEORGE KEITH. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting and the auditors’ report, 

The CH AIRMAN then said: Gentlemen, vou will observe bv the 
statement attached. to. the accounts that. the tratties compare very 
favourably with those of the corresponding period last year. There has 
been no disturbance to the working of the business from storms and floods, 
which usually take place in the second half of the усаг. The increases 
shown by the statement continued throughout the whole half-vear, with 
the exception of one month, and тау be attributed to a general increase 
of all classes of trattic passing over our cables. Now, turning to the 
revenue account, the traffic receipts show an increase of &2.193. as com- 
pared with those of the corresponding period last усаг. Interest comes 
out £280 more, owing to further investments and better rates on our 
deposit with. the bank. Including transfer feces, the gross revenue 
amounts to £20,176, ог £2,470 more than it was last усаг. On the debit 
side of the account. the London expenses are almost the same as last усаг. 
The expenses at stations are £464 less, duc to there having becn no cable 
repairs, as against £524 spent for that purpose in the corresponding period 
last vear. "H he aggregate of the other items of expenses remains niore or 
less unchanged. Income tax is a little more, owing to an increase in the 
average for the three years upon which our return is based. Altogether 
the total ex penses amount to £6,200, or £435 less than they were last усаг. 
The result of the half-vear's business is а profit balance of £13,976, out 
of which £4,060 has been placed to the reserve against loss on investments 
and £2,000 to the general reserve fund. After providing for the dividend 
en the preference shares, the directors now recommend the payment of 
the usual dividend at the rate of 6 per cent. per annum on the ordinary 
shares, free of income tax, and increasing the balance carried forward by 
1176 to £7,397. 1 think we may consider the result of the half-year's 
business very satisfactory, more especially as we have been able to add a 
considerable sum to the reserve against the depreciation of the securities 
in which the reserve fund is invested. Nothing has been added to that 
reserve since 1907, and, in view of the continued depreciation of Consols 
and other securities, we have considered it prudent to have it more fully 
covered, Ах to the condition of our cables, we have duplicate cables 
from Cienfuegos to Batabano, but we have only one direct cable still 
working to Santiago for the through transmission of the traftic between 
Havana and Santiago. ‘The Batabano 1591 cable, which underwent 
some repairs in May last year, had again to be repaired last month, and 
it is now becoming necessary to re-establish direct duplicate communica- 
tion between Cienfucgos and Santiago in place of the coast cables, which 
have been used for that purpose since the direet 1881 cable broke down 
and had to be abandoned in 1899. The transmission of the through traffic 
over these cables has always been very slow and difficult in consequence 
of the intermediate coast stations served by them, and they would now 
be more unfit than ever for that purpose should the present direct cable 
become. interrupted, ах haa lately happened to one of the Batabano 
cables, [n order to ensure the efficient transmission of the through traflic 
We are proposing in the course of next year to have a new direct cable 
manufactured and laid between Cienfuegos and Cape Cruz, where it will 
Join with the present coast cable to Santiago, which will complete the 
duplication of the main cables for the transmission of the through traffic 
and leave the coast cables for the service of the coast stations—the pur- 
pose for which they were laid. I полу move the adoption of the report and 
accounts, 


Mr. CHARLES W. PARISH seconded the motion, which was carried 
unanimously, 

Resolutions were then carried approving the dividends, and re-electing 
Mr X. Low ах director, and the retiring auditors. A cordial vote of 


thanks to the chairman, directors, secretary and staff brought the pro- 
ceedings to a close, 


Montevideo Telephone Co. (Ltd.) 


The twenty-second annual general meeting was held on Tuesday. Mr. 
CUSRLES Lock presided, 


The SECRETARY (Mr. Robert H. Rivers) read the notice calling the 
mecting and the auditors report. 

Phe CHAIRMAN said: It is a satisfaction to the board, and doubtless 
to the shareholders also, that there has been an appreciable improvement 
over the previous year in the matter of the receipts and annual subscrip- 
tions, The total subseriptions this vear are about £46,389, against 
413,045 for the preceding усаг, and this result is obtained after writing off 
à deficieney in the accounts of one of the collectors which we have had, 
unfortunately, to treat as a bad debt. We have another item in the 
Prot and loss account which is interesting-—interest on securities. This 
aunts to £872 this Year, against £510 for the preceding усаг. On the 
other hand, our working expenses show an increase of £2,639, which is 
aute the natural consequence of the additional business we have been 
carrying on during the усаг. It is mainly an increas» in expenditure 
th, tees account. Income tax is about £193 тоге. The net result for 
Hie “car is, therefore, а balance of £20,564, against £19,031 for the pre- 
“lous Year, an increase of £600 odd. We have dealt with this sum in 
(ne much the same мау as on а previous occasion— written off to depre- 
"MOD account. £11,000, This item we used to treat ав having been 
placed to reserve, but it is applied by way of depreciation to bring down 
the purchase price of the property and the cost of the extra work inl’ ing 
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and installing new wires to connect up new subscribers, We have, ахл ou 
know, paid interim dividends of 2} per cent. on the preference shares aud 
of 3 per cent. on the ordinary shares, We have remaining a considerable 
sum, which we propose to devote to paying а final dividend of 21 per 
cent. on the preference and a final dividend of 3 per cent. on the ordinary 
shares, making 6 per cent. on the ordinary shares for the усаг. 'Fhis 
return is not excessive, but it is satisfactory. The balance is £3.92 1, or 
£300) or £400 of the sum required to pay a full half-ycar'« dividend. This 
we carry forward. 

Г may allude to the reserve fund and the reserve for renewal of plant, 
Which aggregate £85,500. Those funds exist partly in the shape of addi- 
tional capital outlay оп our property in the way of making new connec- 
tions and new installations and partly by the investments I have ex- 
plained. We mav infer from a perusal of these accounts that, although 
the business is not making rapid or extensive progress, it 1s steadily and 
gradually expanding. It has not been possible for us to do anything 
during the vear under review in the м av of obtaining a concession to lav 
the plant undergound. We have made all exertions in eur power and 
even gone to the extent, as vou know, of sending on a special mission a 
vear or two аро our friend Sir John Gavev, who, with our very able and 
respected representative in Montevideo, Dr. Larreta, did all that was then 
possible to lay the foundation for a satisfactory response to our applica- 
tion, Matters progress slowly in Montevidec- and we are still without 
Any Concession, We аге, of course, carrving on our business with the 
same appliances and means which have been in use for so тапу veargs, | 
now move the adoption of the report and accounts and the declaration of 
the dividends set out therein, 

Mr. L. В. PHILIPPS seconded the resolution. 

In reply to Mr. HERZH EIM, 

The CHAIRMAN said: It is certainly true that, although the com- 
pany has received an increased revenue in the shape of new subscriptions, 
it is the city of Montevideo which has been benefited to the greatest 
extent by that circumstance, because the greater part of it has heen ex- 
pended in that city in employing labour to do the necessary work in join- 
ing new subscribers up to the system we contreh I rather deprecate the 
view that there is апу hostility on the part of the Government towards 
us ; We are in a state of uncertainty, It would, of course, be very unfor- 
tunate 1f this company were exposed to the competition which а Govern- 
ment system of underground plant would involve, and if any such system 
were decided upon we should naturally have to take our own position into 
very serious consideration. For the moment, however, we must go on 
giving every possible facility which is demanded to new subscribers in 
Montevideo. You тау, therefore, depend upon it that so long as new 
extensions are required, so long shall we provide those facilities, 

The motion was then carried unanimously, Mr. L. В. Philipps was 
then re-clected a director. 

The CH AIRMAN proposed a vote of thanks to the manager and staff in 
Montevideo for their services during the year, which was carried unani- 
mously, 

A vote of thanks to the chairman and directors terminated the pro- 
ecedings, 


AFRICAN TRANSCONTINENTAL TELEGR АРН CO. (ГТГ) — The balance- 
sheet at March ЗІ, 1909. shows the following items :- Debit Бас 
capital (including £56,530. shares issued in June, 1906, fully paid, to 
British South Africa Co, to complete payment of £86,550 for сигар В 
constructi п, Kota Kota to southern end of Lake Tanganvika), less calls 
in arrear, £225,855 : forfeited shares account, $10; creditors, £96,241 ; 
total, #3:2.106. Credit —t'ash, £434; expenditure on. buildings ard 
cost of pl t of land at Zomba, less £400 written off buildings, £1478 ; 
moveable assets, £91 19; goods in transit, £2; sundry debtors, £262 ; 
Suspense account, £50; general expenditure account, London and 
Africa, less telegraph revenue, transfer fees and sundry receipts, £310,761; 
total, £322,106. 

At the mecting on Monday the chairman (Mr. Rochfort Maguire) said 
that the company’s expenditure was still in excess of the revenue, and 
the balance necessary to equalise the accounts still continued to be 
borne by the British South Africa Со, The excess of expenditure over 
revenue for the past three years was to March 31, 1908, £2,667, 1909, 
£2,527, 1910, £1,673. 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)— ‘The dircetors’ report 
for the half-vear ended June 30 states that, after deducting expenses the 
surplus is £20,528, making, with £3.544 brought. forward, £24,073. A 
dividend on the ordinary shares for the half-vear at the rate of 6 per 
cent. is recommended, carrying forward £6,073. 

CHILI TELEFHONE CO. (LTP) An extraordinary mecting Was 
held at the offices on Monday, under the presidency of Mr. Geo, Keith. 
The object of the meeting was to consider the advisability, of capitalising 
a part of the reserve, which has been invested in the business and to 
distribute it to the shareholders as fullv paid up shares in order to put the 
issued capital of the company more on a par with the value of the pro- 
pertv. Mr. Keith explained that the nominal capital was £250,000, of 
Which £220,000 had been issued, and it was now proposed to Increase 
this to £360,000 by the creation of 22,000 shares of £5 each and to dis- 
tribute these to the sharcholders, bringing the issued capital to £330,000 , 
leaving the unissued capital as it now stands, namely, £30,000. A 
motion to this effect was moved by the chairman and seconded by the 
Hon. Herbert T. Allsopp. ‘The motion was carried unanimously, and 
the necessary alteration in the articles of association having been ap- 
proved, a vote of thanks to the chairman and the board terminated tho 
proceedings. : 

CLEVELAND & DURHAM ELECTRIC POWER CO.— Mr. J. Falconer; 
M.P., who presided at a special meeting on Tuesday, submitted resolu- 
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tions to reduce the capital from £1.000,000 to £700,000 by cancelling 
capital lost or unrepresented, &е. The resolutions were adopted. 

CLYDE YALUEY ELECTRICAL POWER CO.—'l'he accounts for the half- 
vear to June 30 show a profit, after providing for interest. charges, of 
£10,519. reducing the debit brought forward to £2,447. 

At the meeting on Friday the chairman stated that the rapid 
progress made by the company could best be realised. Бу comparing 
the financial results of the vears since 1907 with that of the half. 
vear now under review. In 1907 there was а loss of over £8.000, т 
1908 the loss was reduced to £1,149, т 1909 there was a profit of £10,760, 
while the profit for the six months ended last June was £10.519. 
The continued expansion of the business necessitated increased plant, 
and the new 5,000 kw. turbo-gencrating set was now almost completed, 
and would be in operation carly next month. After that set was at 
work the total gencrating capacity of the two power houses would 
amount to upwards of 15,000 kw. The company now gave a bulk supply 
to Wishaw, Coatbridge and Airdrie, and Из customers included. two 
tramway companies, а large number of shipbuilding vards, iron and 
steel works, engineering works, brick works, paper works, and upwards 
of 20 collieries. 

CORDOBA LIGHT, POWER AND TRACTION CO. (LTD.)—The report to 
Sept. 30 states that, after meeting all charges, there is a profit ef £17,508, 
making, with £4.867. brought forward, £22.375. Tie directors. recom- 
mend a dividend at rat? of 3 per eent. (Dss tax). carrying Вим ard £8,202. 
The eompiny owns nearly th» whol) shire capital of the Cordoba Light 
& Power Со. and the whole share capital cf the Cordoba (Ar zentine) 
Кете Tramways Construction Со. The accounts cf both comprunios 
are mide up to March 31, and in respect of th» past year no profit was 
derived from th» tramways company, the first 4} miles ef the elsetritied 
tramways having only been opened for tratie at the ead of Augusi, 1009. 
The working of the tramways sine the close ef the financial year has 
shown a зах асоту profit. The business €f the Cordoba Light & Power 
Co. continues to increase rapidly, and during the first five months cf the 
current. vear 2.350.001 units of energy were sold for private lichting and 
power eompurd wich 1.763.869 units in the eoresponding period of 1909. 
Satisfactory progress is being mace with the second hydraulic installa- 
tion of about 6,000 Hop. of the Cordoba Light & Power Со. The auxiliary 
steam plant (2.000 i.p.) started in September. Of the tramway system 
of the Construction Co.. 143 mil s ое гі track have bcn corstructed, 
of which 12 milis ar: in operation. In addition, the Ciudad de Cordoba 
tramways were taken over on Jan. Last. and 10 miles cf ihat system are 
now being operated by horse traction, A concession. has just. been 
obtained for the conversion cf th s» tramways to clectric traction. When 
this has been ctfeetod the tramways company will own 26 miles cf electric 
track. 

DRAKE & GORHAM (LTD.) . At the mceting on Tuesday the ehair- 
man (Mr. B. M. Drake) said that the results of the past vear enabled 
them to recommend а 4 per cent. dividend, and he thought they must 
regard that improvement as satisfactory, considering the depressed 
condition of the industry. With regard to country house lighting and 
genera] installation business, during the past vear work had been carried 
out in а number of country houses and general business establishments, 
public buildings, е. Their trade department turnover had increased 
90 рег cent. during the усаг, and the current усаг showed a still further 
improvement, That section of the business dealt with the supply. to 
the trade and corporations of osram and tantalum lamps, are lamps, 
electric heating apparatus, switchgear and accessories, and a large num- 
ber of electrical fittings. Finding there was a demand for petrol air, gas 
and acetvlfhe, they had organised a department for dealing with that 
class of business, Their orders had increased largely during the year. 

ELECTROLYTIC ALKALI СО. (LTD.)—'The directors report states that the 
net profit for the vear ended Aug. 31 (after allowing for depreciation, 
mortgage, debenture and other interest, renewals, repairs and mainten- 
ance of plant, &e.) is £10.90], added to £15,177 from last vear, making 
£26,079. Three years’ preference dividend is due and the directors 
propose to pay 1} усаг» dividend (I0! per cent.), absorbing £10,496, and 
to carry forward £15,582. All buildings, plant, machinery and tools, have 
been kept in a high state of efficiency, and a large sum has been spent on 
additional plant and buildings with a view to widening the operations 
of the company. 

GENERAL ELECTROLYTIC (PARENT) CO. (LTD.)- The directors pro- 
pose to distribute, by way of dividend amongst the shareholders, 4.241 
fullv-paid ordinary £1 shares held by the company in the Electrolytic 
Alkali Co. (Ltd. ). i 

GRASSINGTON ELECTRIC SUPPLY CO. (LTD.)—-At the meeting last 
week it was reported that the present consumers were taking energy 
equal to 61 per cent. of the total capacity of the plant, and as new con- 
sumers were being connected week by week additional plant would 

hortly have to be put down. 

METALLIC SEAMLESS TUBE CO. (LTD)— The net profits for the 
усаг ended June 30 were £1,640, and £4,157 was brought forward. A 
dividend of 5 per cent. is recommended on the ordinary shares, leaving 
£4,572 to be carried forward. The net profits for 1908-9 were £1,170 
and the dividend was 7) per cent. | 

NORWICH ELECTRIC TRAMWAYS CO.— Baron Е. D. d' Erlanger, who 
presided at the Meeting Inst week, said that the report and accounts 
showed satisfactory working. After paving debenture interest, бе. 
the directors recommended payment of a dividend of 1} per cent., 
£307. з. 11d. being carried forward. Compared with the previous vear 
the Ho onde had inercased by £1,723. 16% 74. and the expenses Бу 
£1,117. 125. 5d. The number of passengers carried was 7,939,035, 
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increase 617,511, and the number of car-miles run was 1,034,092, against 
1,002,258. 


ROSARIO ELECTRIC CO. (L1D.) —The directors’ report for усаг ended 
June 30 states that the balance (after making provision for depreciation 
and for expenses of issuing new capital) is £44,299, making with £0,282 
brought forward £53,582. The directors propose а dividend of 5s. per 
share on the ordinary shares (making 8 per cent. for the усаг), to appro- 
priate £600 as additional remuneration to directors, and to add £25,000 
to reserve, leaving £9,306 to be carried forward. 

The chairman stated, at the mecting on Tuesday, that the accounts 
indicated continued prosperity, the reecipts from lighting and 
power having increased from £91,000 to £112,000, while works costs, 
administration and taxes had increased by only 46,000. The balance to 
lighting account was £65,060, against £500,000, notwithstanding a reduc- 
tion in tariff. 


W. В SYKES INTERLOCKING SIGNAL CO. (LTD.'—'[he directors? 
report for vcar ended April 30 states that after providing for debenture 
interest, there was a loss of £2,332, increasing the debit brought forward 
to £4,960. 


WESTERN TELEGRAPH CO. (LTD.)—The directors have decided 
(after transferring £135,000 to general reserve fund and £10,000 to land 
and buildings depreciation fund) to recommend a final dividend of Зх. 
per share, making, with previous distributions, a total dividend of 6 
per cent. for the vear ended June 30, and also the payment of a bonus 
of 2s. per share, both tax fres. ‘The balances of the account із carried 
forward. The register. of transfers will be closed from Nov. I to 9 
inclusive. 


NEW COMPANIES, MORTGAGES AND CHARGES, 


NEW COMPANY. 

ERNST HILDEBRANDT (LTD.) ({12.286.)- Reg. Oct. 20. capita] 
£5,000 in £1 shares, to carry on the business of manufacturers of ceramic 
articles and accessories used in electrical and incandescent gas lighting, 
and to acquire the undertaking in England of Vereinigte Magnesia Co. 
and Ernst Hildebrandt A.G.. of Pankow, Berlin. Private company. 
J. Schmidt is first director, Reg. office, 44, Croft-strect, Deptford, S.E. 


STATUTORY RETURN. 


IMPERIAL TRAMWAYS CO. (LTD.)—Return to June 10 (filed Oct. 3) 
wives capital as £400,000 т 20,000 preference and 20,000 ordinary shares 
of £10 cach. АП shares taken пр. £100,000 paid on 10.000 preference 


shares. £300,000 considered. as paid. оп 10,000. preference and 20,000 
ordinary. Mortgages and charges, £300,000. 


MORTGAGES AND CHARGES. 


LARNE ELECTRIC LIGHT WORKS (LTD.)-—Particulars of £3,000 deben- 
tures, created Oct. I6, have been filed, amount of present issue being 
£2,200. Property charged, company's undertaking and property. pre- 
sent and future. No trustees. 


CITY NOTES. 
eundo 

MEMORANDA (Oct. 27).—Bank rate 5 per cent. (Oct. 20, 1910) 
Price of silver, 25!:4. рег oz. Consols 78; —794 for money ; 73—79} 
account. Consolg Pay Days, Nov. 4 and Dec. 1; Stock and Shares 
Continuation Days, Nov. 9 and 28; Ticket Days, Nov. 10 and 29; 
Pay Days, Oct. 28 and Nov. 11; Mining Shares Carry Over Days, 
Nov. 8 and 25. 

Prices or METALS (London).— Copper, cash, 574 ; threo montha, 
084. Lead, English, 135—124; foreign, 13—135. Spelter, 24--24}. 
Tin, English, 1655—1641; foreign cash and three months, 1644. 
Iron, Cleveland, cash, 49,9, three months, 50,9. 


CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)— \ dividend 
of Is. 3d. per share (less tax) has been declared for quarter ended Sepi. 30. 

COMPANIES STRUCK OFF THE REGISTER.— Оп (ct. 13 the following 
were struck off the Register of Joint Stock Companies : Dorchester Elec- 
tric Light & Power Co., Kleetrie Vehicles Development. Co., Foreign 
Chemical & Electrolytic Synd., Newark Electric Supply Con Ozone Puri- 
fication Co., Sedneff Batteries, Ystradgynlais Electric Lighting Co. 

KAMINISTIQUIA POWER CO.—The directors have declared a quarterly 
dividend of рег cent. 

LIMA LIGHT, POWER & TRAMWAYS CO.—Messrs. J. Henry Schroder 
& Со. are offering for sale at £97 per cent. £1.200,000 debentures of this 
company, which has been formed to work five local electric railway, 
tramway, water power and lighting undertakings. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted a quotation to a further issue of £25,099 41 рог cent. first mort- 
gag prior lien gold bonds of the Montreal Water & Power Со. The com- 
пи ое have been asked to grant quotations to serip, fully and partly pud, 
for £1,500,000 5 por cent. debenture stock of the ногун Tram- 
ways Clo. (LEHA), and а further issue of 6150.000 5 per cent. first mortgage 
debenture stock of the Buenos Ayres Lacroze Tramways Co. 

WEST AFRICAN-TELEGRAPH CO. (LTD.)—'l'he directors have declared 
an interim dividend at the rate of 4 per cent. per annum for the six 
months ended June 30, tax free, payable Dec. 1 next, 
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NOTES. 


eee eee 
Inaugural Addresses. | 

AT this time of year a considerable proportion of our 
space is devoted to the inaugural addresses delivered by 
the presidents and chairmen of the leading engineering 
and scientific societies, but it is not often that three such 
interesting addresses are delivered in one week as those of 
Mr. ALEX. SIEMENS, Mr. J. S. Peck and Mr. С. FARADAY 
Proctor, of which abstracts will be found elsewhere in 
this issue. It has always seemed to us a pity that dis- 
cussions on presidential addresses are considered to be 
unconventional, for these discourses often contain, аз 
they rightly should, much excellent and controversial 
material, Mr. ALEX. SIEMENS’ address to the Institution 
of Civil Engineers the other evening was no exception = 
to the rule. In fact, it would provide a good discus- COMPARISONS between ииз country and Germany have 
sion even if this were thrown open to a more general | become so familiar during the last year or two that it is a 
audience than the membership of the Institution affords. | pleasant change to find Mr. Peck, in his address to the 
What, for instance, would Prof. SaiNTsBURY or Mr. Srpxry | Manchester Local Section of the Institution of Electrical 
LEE say to some of the views expressed hy Mr. SIEMENS on | Engineers, pointing out how the electrical industry in this 
literary progress, or what would be Mr. A, J. BaLFour’s | country differs from that in America. This address 
criticism of the philosophy contained in the address? Even ! deserves very careful study by electrical engineers, as it 


patents is touched upon, and the necessity for both science 
and art to the engineer, the first чашей in the technical 
college and the second in the shops, is emphasised. Mr. 
SIEMENS’ address impresses us with the responsibility of | 
the engineer, by whose aid it has been possible greatly to 
advance what is known as civilisation. Engineering enter- 
prise, coupled perhaps with the invention of printing, has 
placed the world where it is to-day and will carry it still 
further. Surely, therefore, it is worth while for all engi- 
neers to do their best to preserve a high standard of thought 
and work, aud thus to prevent their name being misapplied 
as is too often the case at the present time. 


a re aat 


- o -———— — — 
afin нв рае Е ON аанча ьа ЛЕЛЕНИ элла ы ЕЕ, EY а. >. лаал а лаа E GN Es FERRE ATTE инь л PY ЕЯ ирина штаны cun 


_122 


throws much light on the conditions at present prevailing 
over there. Like Mr. Peck, Mr. FagapAY Phocron, who Is 
chairman of the Newcastle Local Section, believes that 
education in this country lags far behind that abroad ; 
but whereas Mr. PECK confines his remarks to technical 
education, Mr. Procror considers our present methods of 


education generally to be radically wrongs. These addresses 
are certainly likely to be much discussed, and it is to he 
hoped that the general exhortation to engineers to modernise 


their methods will not fall on deaf ears. 


Developing Electricity Supply. 

У’низт electrical engineers are agreed as to the desira- 
bility of obtaining a more varied nse of electrical energy 
for domestic and other purposes so as to counteract the 
present decline in revenue from lighting, the best method 
of obtaining this result is not so evident. That a con- 
siderable extension is possible is obvious from the results 
which are being obtained in America with, for example, 
apparatus such as electric irons. It is generally admitted 
that the publicity departments of American electricity 
supply undertakings але more eflicient—or, at anv rate, 
more eftective—than those in this country, but additional 
light is thrown on the methods hy which the supply 
business is there developed, by the address delivered hy 
Mr. J. S. Peck at Manchester last week. Among other 
subjects referred to in the address was the large demand 
ior small motors in America. It seems that in increasing 
this demand the manufacturers work hand in hand with 
the supply authorities. The publicity campaign is opened 
by experts sent from the manufacturing companies. These 
men are well up in all the details of the use to which the 
motors are to be put and can convince consumers of the 
advantages to be obtained by the electric drive. After 
coaching the supply company's officials in the requisite 
methods of obtaining business, the experts then leave 
them to carry on the campaign. Аз a consideration for 
the assistance provided iu this Way the supply company 
naturally gives the particular manufacturer's goods some 
preference. Although consumers in this country rightly 
object to being tied down to any particular manufacturer's 
apparatus, there is no doubt that more harmonious working 
between the supply authorities, manufacturers and con- 
tractors would be to the benefit of the industry generally. 


The Day of the Overhead. 


AT one time regarded as a potential source of countless 
troubles and dangers, the overhead conduetor has of recent 
years been accepted, except bv a few local authorities of an 
unduly wsthetic frame of mind, as ар essential, and not 
necessarily objectionable, adjunct of electric traction. The 
extra outlay necessary where alternative systems are 
adopted doubtless largely accounts for this changed atti- 
tude, but it may also be partly due to the expericnce of 
those local authorities who have experimented With con- 
duit and surface contact systems, and also as a result of 
the visits paid by municipal committees to the Continent, 
where the overhead equipment of an electric tramway is 
to be seen in cities the beauties of Which are proverbial. 
At any rate, there is little doubt that the overhead system 
will in future be adopted wherever possible. In this con- 
neetion it is Interesting to notice that last week Bourne- 
mouth Corporation decided to substitute overhead equip- 


THE ELECTRICIAN, 


NOVEMBER 4, 1910. 


ment for their existing conduit. This decision was brought 
about hy the necessity of expending a sum of about £2,000 
in repairs if the conduit System were retained ; whereas, 
on the other hand, the above outlay would be sufficient to 
instal overhead equipment to replace the conduit. The 
question of inconvenience to traflic also had weight with 
the Council, as the short length of conduit in the centre of 
the town was operated in conjunction with the overhead 
lines in the outer districts, 
| uere 

AGAIN, there is по doubt that with the conduit system 
delays are by no means infrequent, as passengers on the 
London County Council tramways can testify, the trouble 
usually occurring at busy crossings, where “dead” sections 
of track add to the ditticulties of Operation. In this 
respect motor omnibuses and rail-less vehicles are ata con- 
siderable advantage, ах a mishap to one car does not affect 
others. А tramway service, also, is always liable to be 
disorganised by the collapse of any vehicle on or near the 
track. The freedom of the “Tubes” from accidents of this 
nature doubtless accounts to some extent for the growing 
popularity of this mode of travel. 


ee Uli» a 


The Telephone Transfer. —We understand that the Arbitra- 
tion. Board, which is to decide the sum to he paid over Бу the 
Post Office to the National Telephone Co. for the Company's 
undertaking and plant, has commenced its deliberations. 


The Electrification of the Great Eastern Railway's 
Suburban Lines.—(n Inquiry at the general manager's office 
of the Great. Eastern Railway we learn that the statements 
which have appeared in some of our daily contemporaries, 
foreshadowing the early electrification of this Companv’s 
suburban lines, are entirely unauthorised and are not based 
on facts. 

Theatre Lighting.— The Palladium Theatre of Varieties, 
which is the largest of its kind in London, will be second to 
none in regard to the lavishness of its illumination and the 
handsome designs of the hand-made electric fittings. Minor 
details of the lirhting are so far undecided, but it can be 
stated that the fittings in the auditorium will be chiefly of 
the Georgian type (in keeping with the general architecture 
of the building). in a dull brass finish. The main ceiling will 
have two 50-light electroliers, eight 10-light electroliers, and 
other fittings : corresponding designs of brackets, three-light 
pendants and ceiling fittings will be emploved for the fronts, 
ceilings and walls of the Various circles. The stalls, saloon, 
lounge and landings will be hghted bv electroliers and other 
fittings of specially heavy Georgian design, whilst fittings of 
Louis XV. stvle, in gilt and crystal. have been selected for the 
dress circle. saloon, The floats, hattens, hanging lengths, 
proscentum lights. bunches. &c.. are all of the most modern 
tvpes. and efficient provision has been made for electrically 
lighting the passages, dressing rooms and other similar situa- 
tions. The fittings for the interior allow for an aggregate of 
approximately 1.200 lights, whilst a large number of special 
signs and are lamp brackets will be mounted on the exterior. 
" Tantalum ” and “ Onewatt ” lamps and Siemens arc lamps 
will he emploved exclusivelv for the lighting, and the whole of 
the fittings are being supplied by the fittings department of 
Messrs. Siemens Bros. Dvnamo Works, whose artist is respon- 
sible for the accepted designs. 
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International Telegraphy.— The Japanese Government. in 
notifving the Berne International Bureau of the incorporation 
of Korea with Japan, besides confirming that the name of 
Korea has been changed to Chosen. intimates that the 
Toushima cable of the Great Northern Telegraph Co. has been 
acquired Бу the Japanese Government; and the Bureau 
announce that the rate for messayes for Chosen will be the 
same аз those for the mainland of Japan. The new arrange- 
ment takes effect. from November ‘Sst. 


Electric Omnibuses and Other Vehicles.— From notes 
which have appeared in THE ELECTRICIAN from time to time, 
our readers will not be unprepared to learn tbat there are 
several projects under consideration for launching upon the 
streets of London another service of electric vehicles, or that. 
in view of the guarantees which are stated to be fortheoming 
as to the cost of storage batteries under contract, the pro- 
moters of these projects regard the situation as particularly 
favourable. There is а general feeling that the Electrobus 
service recently discontinued was by no means proved to be а 
failure, either from the technical or from the financial aspect. 
and the view that such a service can be given with a small 
margin of profit to the operating company is one that is 
taking the attention of a group of capitalists who, we under- 
stand, are disposed to forward the objects of the promoters. 
The lesson to be learned from recent experience in connection 
with these vehicles is that, given а fair chance. with а board 
of directors that will work in harmony for the benefit of the 
concern, the outlook for the electric vehicle 1s encouraging. 


Electricity in Mines. — Part IT. of the annual report for the 
vear 1909 of Mr. В. A. S. Вейтахие. chief inspector of mines, 
has just been issued. Part I.. which dealt with accidents in 
mines, was referred to In our issue of August 19. p. 162. The 
present report is concerned with labour. The section. with 
which electrical engineers are most concerned is that relating to 
the use of electricity in mines. In this connection Mr. В. 
Nelson mentions thet there appears to bave been а verv 
substantiel increese in the number of motors used. Definite 
information is onlv available for coal-cutting machines. an 
increase of 40 electrically driven. machines. being reported, 
bringing the total number of electricallv-driven ОШ cutting 
machines to 777, representing a total of not less than 20.000 H.P. 
The three-phase svstem of distribution has become firmlv 
established. Apart from the question of electrie shock, Mr. 
Nelson considers this system promotes safety in operation, and 
is therefore to be welcomed. During the vear 1909 there were 
15 fatal accidents (causing 23 deaths) attributable to electric itv. 
Three accidents, causing 9 deaths, were due to ignitions of 
explosive gas bvelectricity ; 11 accidents, causing 13 deaths. 
were cases of electric shock, whilst the remaining one was the 
suffocation of а workman due to a fire in а motor room. Of 
the I1 electric shock aecidents, 4 were due to inefficient 
earthing. 3 to defective apparatus, З to ignorance or excess of 
zeal, and l to the use of unsuitable material. As regards non- 
fatal electrical accidents, these were generally trithng. At 
least three cases of successful resuscitation by employing the 
Sylvester method are reported. In two of these cases efforts 
had to be continued for over an hour. Mr. Nelson thinks 
the success of these efforts should be widely known. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. D. Owen contributes 
Magnet ism." 

Mr. Henry Chervet concludes his article on the Yngeredsfors power 
plant and 40.000.volt transmission line to Varberg and Mölndal- 
Gothenburg (Sweden). 

An abstract of the presidential address of Мг. Alex. Siemens to 
the Institution of Civil Engineers is given in this issue. 

Mr. J. S. Peck, in his address to the Manchester Local Section of the 
Institution of Electrical Engineers last Friday. described the present 
position of the electrical industry in. America. 

Mr. C. Faraday Proctor took “ Practical Education " as the subject 
of his address to the Newcastle Local Section of the Institution of 
Electrical Engineers. 


an article on “ Curies Work on 


We analyse the accounts of the Glasgow Corporation Tramways 
department for the vear ended Мау 31st 1910 in another column. 
Bermondsey (London) Council have approved estimates of ex- 
penses in connection with the proposed application for а provisional 
order for the remainder of the borough. 

The annual report for the vear 1909 of the Postmaster-General 
has been issued this week. 

Particulars are given by Ме. H. W. Angus. borough electrical 
engineer of Eccles, ot an important experiment in the electric lighting 
of workmen's cottages in that town. 

Bournemouth Corporation have decided to abandon the conduit 
svstem of traction on their tramways,and to substitute the overhead 
sVsteni. 

The demonstrations of publie electric hghting which are to be made 
in Holborn will be carried out by the Metropolitan. Electric Supply, 
the County of London Electrie Supply. and the Charing Cross, West. 
End and City Electricity Supply companies. 

Municipal Loaus.— Gloucester Council have applied for sanction to 
a loan. of £14,000 for extensions of the electricity works—Nouth- 
anpton Corporation have obtained sanction to a loan of £20,586 
for extensions of their electricity supply undertaking. 

Forsign Notes — Interesting consular reports regarding the trade 
of Germany, Japan and Spain are abstracted in another column. 


Arhitration.— The hearing of evidence znd counsel's arguments in 
the arbitration regarding the price to he charged for current for the 
Paisley tramways was concluded last week, and the arbitrator (Mr. 
Robert Hammond) reserved his award. 


PERSONAL NOTES. 


Mr. P. J. Pringle. borough electrical engineer and tramways 
manager at Burton-on-Trent, is about to resign. having accepted an 
important position in Australia, Mr. Pringle took up his present 
appointment on the introduction of the electric tramways seven 
vears ago. and under his supervision electricity supply at Burton 
has made considerable progress, 

Mr. Pringle was born in 18570, and after serving his time in locomotive: 
shops at Glasgow assisted Prof. Geo. Forbes. He subsequently held an 
appointment with Messrs. Drake & Gorham, and at 20 vears of age was 
made works manager in charge of the firm's works at Birmingham. 
He was afterwards assistant engineer to the Brush Co., and had charge 
of several large lighting contracts. Mr. Pringle is the inventor of the 
` Pringle and Кеп? surface contact system of tramway traction. 1n 
1000 he became resident enineer-im-charge of the Midland Electric Power 
Corporations works оп behalf of the consulting. engineers, and in 1903 
was appointed borough electrical engineer and. tramways manager at 
Burton-on-Trent. He is the inventor of several pieces. of apparatus 
used in tramway working. Amongst these is the Pringle groove skid 
emergency brake, and the Pringle ** tangential suspension" for trolley 
wires. He has been a strong advocate of restricted hour supply and a 
keen investigator of station losses; Mr. Реле will take with him to 
Austyahia from the electrical profession on this side the best wishes for 
his health and prosperity. 

On the 28th ult.. Mr. А. G. Seton-Chisholm. on the staff of Messrs. 
Siemens Bros. Dynamo Works (Ltd.). was married to Mrs. Ella 
Smith, of Whalley Range. Manchester, There were numerous pre- 
sents from the electrical and other friends of the bridegroom. 


Mr. Gerald Hooghwinkel, of Messrs. | Hooghwinkel, Anthony 
Brown & Partners, has returned from Mexieo, where his firm. has 
opened a branch office at Calle de Cadena, No. 2. Mexico City. under 
the superintendence of M. Victor Braschi. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of senior lecturer in mathe- 
maties at. Birmingham Municipal Technical School. Commencing 
salary £200, Applications by Nov. 25. Particulars from the sec- 
retarv (Mr. Сео. Mellor), Sutfolk.street, Birmingham. ее ad- 
vertisement. 


А chief draughtsman is wanted at once, experienced in mechanical 
design of all kinds of electric machinery. Applications to Works 
Manager. Siemens Bros Dynamo Works (Ltd.), Stafford. See 
advertisement. 


The Council of the Borough of Hampstead require a capable man 
canvasser for their electricity undertaking. Salary £150 
perannum. Applications to the town clerk (Mr. Arthur n Johnson), 
Town Hall. Hampstead, London. N.W.. by ГАН inst. Nee an 
advertisement. 

An assistant test-bed engineer. with experience in testing all kinda 
of a.c. and d.e. dvnamos and motors. is required by the Electric Con- 
striction Co.. and also a junior who has had not less than 12 months’ 
Applications to the manager of the Company, Bush- 
See an advertisement. 


to act as 


experience. 
bury Works, W olverhampton. 
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Two draughtsmen (one experienced in a.c. and the other in c.c. 
work) are required by the Electric Construction Co., Bushbury. Woi- 
verhampton. Applications to the Manager. See an advertisement. 


An electrical manufacturing firm require a manager for India. with 
central station practice and experience of commercial work and 
office routine. Experience of railway work desirable, Salary 
£500 to £600 and commissions. See advertisement. 

An engineer-porter is wanted for hospital near Edinburgh: must 
be able to take charge of gas producer and electrical plant. See an 
advertisement. 

York Electricity Committee require а charge engineer. Mages 355. 
rising to £2 per week. Experience of low-tension station necessary. 
Application to City Electrical Engineer by Nov. 10. 


As а result of the resignation of Mr. J. Н. Rider. electrical engineer 
of the С.С, tramways department, the County Couneil are recom- 
mended by the Highways Committee to rearrange the higher posts 
in the service. At present there is no deputy chief officer, and it is 
proposed that Mr. J. К. Brice. traffic manager. should be promoted 
to Бе deputy chief officer. at his present salary of £050 а vear, rising, on 
April 1. 1911. to 1.000. To fill the vacancy thus created in the traffic 
rection. an assistant will be appointed. at a salary of £600 а vear. to 
take charge of the traffic work. Applications for the appointment 
will be invited by advertisement. As regards the electrical work of 
tlie department the Committee think. now the Greenwich generating 
station is practically completed. and the electrical equipment of the 
present lines is well advanced. that the requirements of this branch 
of the tramways work will be met by placing an assistant in charge 
of the electrical section at a salary of £800 а vear. To this post the 
assistant eleetricai engineer (Mr. J. Shepherd) is to be promoted. The 
salary of Mr. W. P. Farquharson, generat assistant, has also been 
increased from £500 to £64) per annum. 


Mr. W. В. Watt. of the Aberdeen electricity department. who has 
secured an appointment on the staff of tho Electric & Ordnance 
Accessories Co.. was recently entertained by the staff of the elec- 
tricity department to supper. Мг. Downie presided. and in the 
name of the company. congratulated Mr. Watt on his appointment 
and expressed the regret they felt at parting with him, А kit hag 
was presented to Мг. Watt by Mr. J. А. Bell on the 26th ult. 

Shoreditch (London) Council have appointed Мг. А. Barbour to 
the post of mechanical engineer at the Whiston-street electricity 
works. 

Mr. W. В. Davidson. who lias been in India 12 months engaged 
upon the installation ot Chloride accumulators for the Bengal Nagpur 
Railway Co.. has been appointed by the railway company to a posi- 
tion as electrician on the permanent statf at a salary ot В.300 (£20) 
per month, rising to R.400 (£26. 13%. 44.). 

Mr. J. А. Fraser has been appointed electrical elerk of works at 
Littleborough. 


INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers: Yarrow Educational Fund.— 
Several vacancies for scholarships under this fund will occur in 
March. 1911. and the Council of the Institution are prepared to re- 
ceive and consider applications therefor. Applications should. be 
addressed to the Secretary of the Institution of Civil Engineers. 
Great George-street. Westminster, МА, Every application should 
contain а brief statement of the candidate's age. parentage, and 
career, as well as his proposal with respect to his future engineering 
training. The »pplication must be accompanied by testimony as to 
the character and ability of the applicant from his past or present 
schoolmasters or emplovers. and by evidence of the fact that means 
are not available to complete his engineering training. Further 
pirticulars may be obtained on application to the Secretary of the 
Institution. 


Students’ Section of the Institution of Electrical Engineers.. Ге 
opening meeting of this Section will take place on Wednesdav. 
November 16th. in the Lecture Theatre of the Institution. Victoria 
Embankment. W.C.. at 7:45 p.m.. when an address will be given bv 
Mr. €. Н. Wordingham. АН electrical engineering students are in- 
vited to attend this meeting. whether members of the students’ 
section or not, Those who are desirous of attending and who are not 
members are requested to send their names to the Hon. See.. 3. Ford- 
wvch-road. London. N.W.. not later than Tuesday, November 8th. 


Association of Engineers-in-Charge.— The annual ladies’ nicht 
of this Association was held on Saturday last. October 29th. at the 
Abercorn Rooms, Great Eastern Hotel. Mr. А. E. Penn. the chairman 
ot the Association, presiding. The visitors and guests, to the number 
of 100, were received by Mr. and Mrs. Penn. and subsequently dined 
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together. After dinner the usual loyal toasts having been proposed 
and honoured, the chairman proposed the toast of * The Ladies." 
which was responded to by Mr. Alex. Ritchie. The only other toast 
was " Our Visitors.” This was proposed by the honorary secretary 
of the Association, Mr. W. Т. Pickett. and responded to by Mr. 
F. W. Bridges. the organiser of the recent Engineering Exhibition at 
Olympia, During the evening an excellent musical programme 
was performed. 


Institution of Municipal Engineers. — The Council of this Institution 
have decided to award annually two premiums—one of which has 
been presented Бу the President—for the best original Papers read 
bv members or students before meetings of the Institution. 


North-East Coast Institution of Engineers and Shipbuilders.—The 
annual dinner is to be held in the Great Hall, Armstrong College. 
Neweastle-on-Tvne. on Friday, December Ө, at 7:15 p.m. 


EDUCATIONAL NOTES. 

University of London.— Prof. W. Е. Dalby. of the Imperial College of 
Science and Technology. City and Guilds College, has been appointed 
Dean of the Faculty of Engineering in the University for the sessions 
1910-12. 

University of London, University College.— Prof. J. A. Fleming. 
М.А.. D.Sc.. F.R.S.. will deliver next term a course of eight lectures 
suitable for post-graduate students. teachers, telegraph, telephone 
and electrical engineers. on * The Theorv and Practice of Electrical 
Measurements.with Special Reference to Telegraphy and Telephony.” 
The course will open on Wednesday. Jan. 11, 1911, at 5 p.m., the 
remaining lectures being delivered on each subsequent Wednesday. 
The fee for the course is £2. 2s.. and as only a limited number of 
students can be admitted, early application should be made to the 
Secretary, University College. The svllabus will include a mathe- 
matieal introduction. ‘dealing specially with electrical work, the 
theory of the flow of currents in a thin conducting sheet and its appli- 
cation to strip resistances, the construction of standards of resis- 
tance and their comparison. the equations for the establishment of a 
current in a conductor and the measurement of high-frequency 
re-istanee in the ease of damped and undamped electric oscillations. 
Other subjects dealt with will be the self and mutual inductance of 
various eireuits, capacities and their measurement, current measure- 
ments and standards, the measurement of electrical power and energy 
especially for high-frequency circuits and in wireless telegraph and 
telephone work. and the theory of oscillators, 

Merchant Venturers’ Technical College (Bristol).— Dr. J. A. Ewing, 
C.B.. Е.В.Х.. director of Naval Education to the Admiralty. will 
distribute the annual prizes on Thursday. Dec. 15, 1919. The master 
of the Society of Merchant Venturers will preside. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, November 5th. 
AssoCcIATION OF TEACHERS IN TECHNICAL INSTITUTIONS. 


2 p-m. Annual General Meeting at Northern Polytechnic, 
Hollowav-road, N. 


TUESDAY. Novemter 8th. 


MANCHESTER SECTION OF THE INSTITUTION oF ELECTRICAL ENGINEERS. 
159 pam. Meeting in the Physical Laboratory, The University. 
Manchester. Paper on “ Irregularities in the Rotating Field of 
the Polyphase Induction Motor," by Mr. C. F. Smith. | 
INSTITUTION OF CIVIL ENGINEERS. 
apam. Meeting at Great George-street, Westminster. Paper on 
"Phe London County Council Holborn to Strand Improvement, 
and Tramway Subway," by Mr. G. W. Humphreys. 


GLASGOW SECTION OF THE [NsTITUTION OF ELECTRICAL ENGINEERS. 


Spm. Meeting at 207, Bath-street. Glasgow. Inaugural Address 
hv Mr. Sam Махог. | 


WEDNESDAY, November 9th 


JUNIOR INSTITUTION OF ENGINEERS. 
£200 pm., Meeting at Caxton Hall, Westminster, Lecture on “The 
Law Relating to Engineering,” by Мг. № W. J. Costello, 
Lecture Ш. 


THURSDAY, November 10th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
Spm. Meetingat Victoria Embankment. W.C. Presidential Address 
by Mr. N. Z. de Ferranti. 


FRIDAY, November 11th. 


PHYSICAL Society. 

Spam. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, Agenda: “Оп the Sup- 
posed Propagation of Equatorial Magnetic Disturbances with 
Velocities of the Order of 100. Miles per Second," by Dr. С. 
Chree, F.R.S. ; “ On Cusped Waves of Light and the Theory of 
the Rainbow,” by Prof. W. B. Morton. 
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GLASGOW CORPORATION TRAMWAYS. 


For the 12 months ended Mav 31. 1910, the records of the 
Glasgow Corporation tramways do not differ to any great 


extent from those of the previous vear, which were analysed 


in our issue of October 8, 1909. but in most cases the difference 
is in the right direction. Thus. the number of passengers 
carried has increased trom 221,744.569 to 222.730.3571, the 
revenue has grown from £892,751 to £896,720. and the work- 
ing expenses have decreased from £505,618 to £502,911, in 
spite of an increase in the number of car-miles from 20,802,794 
to 20.974.016. 

On the car-mile basis; however, the total revenue works out 
at 10-264. per car-mile, compared with 10-804. а vear ago ; 
the traffic revenue being 19-234. and 10-264. respectively. 
A figure which is not often stated. and which therefore may 
prove of interest, is the стае revenue per car-hour. Оп the 
Glasgow tramways this averaged 6s. 48d., as against 6s. 4-44. 
a vear ago. 

In view of the above fizures, it is, perhaps, surprising to 
learn that the average tratie revenue per mile of single track 
operated was £4.706 in 1909-10. compared with £4,874 т 
1908-9, Of the total length of track open for traffic at May 
31. 1910. 913 miles of double track and $ mile of single track 
are owned by the Corporation: and 4] miles of double track 
are leased ; whilst the Corporation have running powers over, 
about 1 mile of double track in Paislev. and have rented 
] mile of double track to the Duniberton Burgh and County 


Tramwavs Co. 
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Fic. 1.—REgvENvE rer PASSENGER. 


The population served by tue tramwavs is estimated at 
1,050,000, and the суете number of Journevs рег herd of 
population per annum on this basis is 212-12. representing а 
revenue of 175. The number of cars in stock on Mav 31st last 
was 803. and the average number ii use fora 1H-hour day was 
9046. Top covers are titted to 486 cars, whilst 206 cars are of 
the stendard туре and IH horse cars have been converted 
for electric traction. | 

“Тигиши, now, to the cost of operation, it will be noticed 
from our analysis below that the average working expenses 
per car-mile (ex. capital charzes. Ке.) were 5:764. In com- 
paring this figure with that recorded on other tramways it 
must be remembered that it шее; not the total cost of the 
power supply to the сатх, but only the power and sub-stations 
costs. Аз compared with the resis recorded а vear ago 
there is little change in the various items (with the exception 
of interest 25d sinking fund). 

Contrary to the experience of other towns where dd. fares 
are in force, the average receipts per passenger on the Glasgow 
tramways show по tendency to decline, the figure of 0:964. 
being the same as that recorded a vear go. In this conmec- 
tion it is interesting to note that the average distances for 


the fares from 14. to 2d. are as follows :— 


Fare Зоо Md. 14. Lid. 2d. 
Distance in miles ...... OST 2.3] 3°47 4-62 


The highest fare, 7d., is for an average distance of 14-74 
miles. Оп the whole system the average fare charged per mile 
works out at 0-45а. Fig. 1 herewith shows the average fare 
per passenger for each vear since 1895, whilst Fig. 2 is 
interesting as indicating the growth of the undertaking and 
the relation of working expenses to car-mileage. 

As to the energv consumption of the cars, the total number 
of units used for traction and car lighting during the 12 months 
under consideration. was 26,860,126 (see statistics below), or 
1-28 units per car-mile, compared with 1-25 units per car-mile 
in 1908-9, The undertaking, it will be remembered, is self- 
contained, the electrical energy being supplied from a special 
power station. The low cost of energy 1n this case 13 so fre- 
quently referred to that the following particulars of the various 
items in the total cost of power should prove of interest. The 
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No, 1.—Gross Receipts. №. 2.—Operating Expenses. 


Fic. 2. 


cost is caleulated. for the year ended May 31, 1910, on 
28.618. 128 units, the number supplied from the power station 
to the sub-stations (see statistics below). 


Cost per unit sent 
out to sub-stations. 


Salaries DUET PP £11,305 ... 0-0954. ,.. 0-096d. 
Fuel р КОКТЕ ЛА ЕСЕ. 14,778 ... 0:124d. ... 0-1644. 
Water E А 309 ... 0-004d. ... 0-003. 
Oil and waste and вбөгез..................... 2,008 ... 0-0174. ... 0-018. 
Repairs to steam plant ..............ssuu. АУ 3.057 ... 0-026064. ... 0-032d. 
2 electrical plant — ............... 1.671 ... 0-014d. ... 09-0154. 
S duets, feeders, &c. ............ 3,048 ... 0-0304. ... 0-015а. 
т ПЕТНО 958... 00-0034. ... 09-0074. 
£37,964 ... 0.3184. ... 0-3504. 
Proportion of rents, rates and taxes .... — 5,298 ... 0-045d. ... — 
Я insurance....,..... ИТТ i 333 ... 0-0034. ...  --— 
M 2eneral management .... 1,000 ... 0-008d. ...  .— 
£44,595 ... 0-374d. ... 0-0414. 
Set aside for ordinary depreciation....... £51,229 ... 0-480d. ... 0-047d 
Interest oss eas rr ears tes ated e .. 19.319 ... 0-162а. á 
Sinking Ғапд. шшш. 22.885 ... 0-1924. f 00354. 
£144,028 ... 1.2084. ... 1.0234. 


This figure of 1.2084. for 2 supply of 


| should be observed by those who refer to the 


28,618,198 units 
cost of electrical 
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energy at Glasgow as about 0:374. per unit. Further par- 
ticulars of the power supply are set out below :— 


Units generated— 


Alternating current (6,500 volts) ................ ceres 28 71, 200 
Direct current (500 volts) ................ ccce 827,580 
Direct current (100 volts) ................... eee 224,768 
Total number of units generated ..................... 30,023,617 
Usi at power station ре ола чреве 1,405,489 
Units supplied to sub-stations ........................ 28,618,128 
Used in sub-stations ...........cccccccccccecseensccscees 240,525 
Used in car works, depots, с. ..................... 1.401.841 
Estimated loss: паи ere era exa ERR 115,636 


1,753.002 
206.800.126 
1.766 418 


Total supplied to sub-stations for traction load 
Loss in conversion and transmission 


Total supplied for traction load from sub--tations 


d.e. DUS Ба эзуу veris ER Resa veda vive 25,003,708 
Loss between units delivered from power station and 
units used for all purposes | ........... eene 6-58 per cent. 
Maximum load on power station „п.п... eene ene 9.120 kw. 
И Е 37.08 per cent. 
Coal consumed per unit generated ............................ 2-96 lb. 


We give below an analysis of the accounts of the whole 
tramway undertaking for the 12 months ended Mav 31, 1910, 
together with the cost per car-mile of each item of expenditure. 
The corresponding figures per car-mile for 1908-9 are also set 


out for the sake of comparison :— 


Traffic Expenses. 
Superintendence 
Wages of motormen and conductors......... 

i other traffic employés............... 
Motormen's bonus 
Cleaning and oiling сагя........................ 
C leaning pic wm MER MN 
Fuel, light and water for depoóts............. 
Ticket check 
Uniforms 


ооо ооо ооо оо ооо о ооа ооо өө > verse 


ходов оо ооо оо ооо ооо хо ео оч осо 
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Total Traffic Expenses..................... 


Repairs and Maintenance. 
Permanent way 
Electrical equipment of line 
Buildings and їїхїигєз........................... 
Workshop tools, &c. 
Cars 
Electrical equipment of cars 
Other rolling stock 
Miscellaneous 


*9**»83ee059*929o0oec260600*959590069060099990906 
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Total Repairs and Maintenance......... 


General Expenses. 

Salaries and У\'агев.............................. 
Store expenses 
гор &c 


ооо ооо ооо оо ов особ о 9900208099969 о 
Pee eam оо оо фо сост оо соо ооо оо ооо вос оо осо 
ооо ооо по о о в отор ооо со ооо оо осо 
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Law expenses 
Insurance, АО: е а бане 
Parliamentary expenses „п... 
Deputation and travelling expenses......... 
Miscellaneous 


ооо ео ооо оо чо но оророр тосе ор о со ос ое 


хозостоносор оо о од осоо в осо о оо ос тоне 


Total General Expenses 


ооо ото оо ор оочное 


Power Expenses 
Cost of generating current................ sss. 


TOTAL WORKING EXPENSES a MS 


charges, &с.) 


Capital Charges, &c. 

Rental of leased lines ........................... 
Interest 
БШКП: Ud. оноо он нанесения 
Income tax 
Parliamentary expenses (“ Common Good ") 
Depreciation and renewals..................... 


ооо оф ово о о фо оо осо осо ооо оу ооо ое ооо 


ооо ооо о ооо ово ооо ооо осо ото ово э ө 


Total Capital Charges, &с. 


TOTAL EXPENSES (inc. capital charges) £881,432 .. 


£5,392 ... 
156.739... 


12.262 


3.11%... 
25.316... 
2.300... 
2331 us 


10,672 


Cost per car-mile. 


1909-10. 

O-Obd. ... 
2.144. ... 
. Оа. ... 
O-O4d. ... 


0:32. 


(Обе... 
(9-03. ... 
. 0:024. 
О... 
3,166... 


0-006. 


0.044. ... 


1905-9. 
0-001. 
2.124. 
0- 14d. 
04d. 
... OB], 
0-06. 
0-03. 
... Old. 
.. 0.074. 
0-034. 


£265.305 ... 3044. ... 2.9%. 
£39.87] ... 046d. ... 00-474. 
6.854 ... U-OSd. ... 0:070. 
4.636 ... 0.024. ... 0.054. 
1.037... 0.014. ... €-01d. 
26,215 ... 0.304. ... 0.344. 
18.358... 0.214. ... 0.24. 
2,028 ... 0.034. ... 0-02. 
118 ... 0.004. ... 9-00. 
£99,153 ... 1:144. I: 15d. 
£7,265 ... 0-04. ... 0:084. 
841 ... O-0ld. ... 0-4 а. 
3.611 ... 0.044. ... O-Odd. 
6,1867 ... 0 71d. ... 0:734. 
1.267... 0-02d. ... 9-024. 
434 ... O-Old. ... 0-00d. 
92... 0-00d. ... 0-00d. 
20,825 ... 0-24d. ... O-28d. 
37 ... 0-00d. ... 0-00. 
351 ... 0.004. ... 0-01. 
5.199 ... 0-06d. ... 0-06d. 
£102,389 .., 1.174. 1.234. 
£35,974 ... 0-4 0-44d 
. £502,911 ... 5°76d 5:83d. 
£9,740 ... O-11d. ... 0-114. 
712.259... 0O-N3d. ... 0-73d. 
85.087 ... 0:914. ... O-S2d. 
15,985 ... 0:184. ... 0-124. 
1,814... 002d. ... — 
193,606 ... 2-22d. ... 2264 
£378,521 ... 4-33d. ... 4044. 


.'009d. ... 9°87d. 
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Cost per car-mile- 


Revenue 1609.10, 1908-9: 
Jlraffic POS ONUE! 22 лса нм еар £893,591 ...10-23d. ...10-26d- 
Rents and Чиез. .... ини а 2,869 ... 0-03d. ... 0-034. 
Sale of electrical energy „латинице, 540 ... 0-014. ... 0-014. 
Interest on investments ......ccccccceccccceccs . 37,460... 043d. ... 0: 344. 

TOTAL REVENUE ................ £931,460 460 10704. 10 704. 10 64- 10 64^. 

Balan? M-——————— £53,028 ... O- '0-61d. . 0-774. 174. 


This surplus of £53,028 is paid to the “ non Good, 4 
and no contribution is made to the General Reserve Fund. A 
vear ago a contribution of £16.275 was made to this fund, 
and £50,000 was handed over to the rates. As will be seen 
above, a sum of £193.606 is set aside for depreciation and 
r.newals. The amount expended throughout the vear on re- 
newals. however, was £39,253. so that the Renewals Fund only 
benefited to the extent of £154.353. This fund amounted cn 
Мах 31. 1910. to £1.537.642. Of this total. £1.392.507 is invested 
with the " Common Good” and the Corporation of Govan. 

The method of arriving at the contribution set aside for 
depreciation and renewals, viz.. £193,606, is as follows :— 


Permanent ау оь £440 per mile £82,918 
of single track. 

Electrical equipment of line ............... av. 4:20 per cent. 26.507 
Buildings and fixtures... 2 $ ii 11.305 
Power station and sub-station plant .... 1:11 3 es 32315 
Tools, ОИНРО РРР ri: 25 es 2911 
S ncn ГЕ > .. 20,319 
Electrical equipment of ears ............... 71 " EM 14,469 
Other rolling stock ...................... ss. av, 11-49 ; 1,449 
У1зееПапеой $... а.а. 11 a age 1,753 
£193,606 

The gross capital expenditure to Mav 31. 1910, was 
£3.84].218. Of this total, however, £1.954.132 has been 


written off and set aside to meet renewals, as shown in the 
following table :— 


CAPITAL EXE ENDITURE. Gross Written off 

amount and set aside 

to 31/5/10. to 31/5/10. 
Permanente ЖАМ: ао ае £1,095.633 ... £402,455 
Electrical equipment of line. а. 713.585... 201.560 
Inr PTS 158,504... 2,741 
Е ео 233.246... 252.222 
Power station and sub-stations plant ....... 459.348 ... 257.387 
ECONTRA 31.254... 25.342 
Electric Cars о tnra 481,795 ... 287.700 
FOTS CATS а ee te e 24,192... 24.192 
Purses MMC TIPO 240,806... 248.510 
Other rolling stock... ............. cce 16,162 .. 9,30] 
Miscellaneous equipment аа. 30.68] ... 25.045» 
Office лиге... анна. 6,282... э. 
Lease of Govan and Ibrox tramways a. 4,057 ... 1,047 


£3. 841,218 ... £1,954,132 

As more than one-half of the total capital expenditure has 
already been paid off or been provided for by wav of a Renewals 
Fund, it will be seen, therefore. that the Corporation possess a 
verv valuable and profitable undertaking in their tramways. 
By Section 30 of the Glasgow Corporation Act, 1909, it 1s now 
provided that, after paving all working expenses. interest. 
sinking fund and depreciation, the surplus shall be handed 
over to the “Common Good " to be applied at the discretion 
of the Corporation. It тах he mentioned that the total 
contribution bv the tramw avs to the " Common Good " sInce 
1894 amounts to £319. 188. 

Аз regards tbe valuation of the tramwavs underta king 
for local rates, this has alwavs been made by the Assessor 
of Railways and Canals. The Assessor. in making up the 
valuation, has hitherto allowed аз а deduction one-half of the 
sum set aside for renewals of permanent wav and electrical 
equipment of the lines. This vear, however, he intimated 
to the Committee that he intended to disallow this deduction. 
The Committee decided to appeal to the Court of Session, The 
case came before Lord Dundas. who decided that for the pur- 
pose of valuation Acts а tramw av is, In his opinion, а railway. 
No alteration will, therefore, be made in the method of arriv- 
ing at the valuation which has hitherto been adopted bv the 
Assessor. We may mention that if the Assessor's contention had 
been upheld, the valuation would have been increased by 57.691 
per annur and the local taxes by over £13,000 per annum. 


Nw 


MR. J. S. PECK’S ADDRESS TO THE MANCHESTER 
LOCAL SECTION OF THE LE.E.* 


As I have recently returned from a trip to America. it has occurred 
to me that a description of the progress made there in certain lines 
of electrical work may be of intereat, as indicating certain differences 
in the engineering practices of the two countries. My stay їп 
America was a short one, and I did not have time to visit many of 
the works of the electrical manufacturing companies, but I talked 
with a number of different engineers, and thus obtained a fair idea 
of the trend of things electrical. The engineering features which 
impressed me most were the enormous quantities of standard 
machines that were being manufactured and the great advances 
made in electrie traction ; but there are many items of interest in 
other lines, and I propose to consider them in order. 


Electrice Traction.—The traction department of a manufacturing 
company presents a very different appearance from that of a few 
years ago, for while one still sees the usual standard type of tramway 
motor, there are also large motors for the enormous electric loco- 
motives which are now being used by many of the main steam roads 
for drawing trains in and out of their terminal stations, and for 
hauling trains through tunnels. These motors resemble low-speed 
engine type generators more than tramway motors, апа some etfort 
uf the imagination is required to realise that a 14-pole machine, with 
armature 6 ft. in diameter, is reallv a railway motor: while the 
sight of cranks, jack shafts and connecting rods on electric loco- 
motives ің new to anvene who is not closely associated with this 
work. The general plan with these locomotives is to place the 
motor above the axles, so that the centre of gravity is considerably 
higher than with the older types of electric locomotives. The 
motor usually projeets above the tloor of the locomotive. near the 


centre line, so that there is room to pass all round it. inside the cab. 


The control apparatus, which is always of the multiple unit type, is 
also located inside the cab on the centre line, with à passage-way 
on either side, This gives the maximum amount of accessibility. 
In some cases the motor drives through gears, but more often 
through cranks and jack shafts. The wheels are coupled by side 
rods, 

The largest systems in operation are the New York Central, and 
the New York. New Haven and Hartford railways. The former is 
operated entirely by direct шген, while the latter- -intended 
primarily for single s over the direet-current 
svstem of the New York ( gene Both systems seem to be entirely 
satisfactory. The New Haven road is about to be extended to 
New Haven, some 65 miles, which is probably the first step towards 
the complete electrification of the system between New York and 
Boston, a distance of 250 miles. ‘The electrification of the Pennsyl- 
Vania system into New York City is also well under way. This is 
on the direct-current svstem, and the locomotives are the most 
powerful that have yet been built. 

For tramwav and light railway motors, the commutating pole is 
regarded as highly desirable, and motors of this {уре appear to be 
as nearly perfect as it is possible to build any electrical apparatus. 
The use of the commutating pole has practically eliminated all 
flashing from brush to brush, while the wear of the commutator 
and brushes is negligible. ~ 

The tendency in most of the large cities of America seems to be to 
increase the size of tramears, and to increase their driving power. 
The traction companies find that it pays to scrap or scll old cars and 
motors which are out of date, and to replace them with modern cars 
and modern motors. 

One sees many cars of the “ Рау as you enter " type, the passen- 
ger entering at the rear, and leaving at the front. On some of the 
long routes, so-called ‘‘ express trams " are run. These make prac: 
tically no stops till well out in the suburbs. The run from Pittsburg 
to East Pittsburg, a distance of 13 miles by railway (slightly less by 
tram), is made in a little over 30 minutes, the fare being 5d. 


High-Tension Transmtssion.—Several plants are operating suc- 
cessfully at 110,000 volts. and a pressure of 200,000 volts appears 
much nearer than did one of 100,000 volts 10 years ago ; in fact, one 
of the best known transmission engineers in America told me he was 
quite prepared to recommend 200.000 volts now, and was sure it 
could be handled successfully. The transformer manufacturers 
would certainly jump at the chance of building commercial appa- 
ratus for this voltage. With pressures of this order, a generating 
station in the Manchester district could reach every large city in 
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* Abstract of the Address delivered on October 28, by the Chairman 
of the Manchester Local Section. 


THE ELECTRICIAN, NOVEMBER 4, 1910. 127 
—_ aa — = — _ш_-_—————————Є——Є;ү;—;ү——— 


Great Britain ; in fact, with 60.000 volts, the Ontario Power Со. is 
delivering Niagara power in Svracuse—150 miles away. 

It seems rather surprising that the higher the voltage the less the 
trouble experienced from lightning on transforming apparatus; 
but, on the other hand, the greater the trouble on the transmission 
line itself, due to broken insulators, This may be explained һу 
assuming that ordinary lightning effects have a value which is 
independent of the line voltage, so that apparatus built to stand а 
very high line voltage is much better able to withstand lightning 
effects than is à machine wound for a lower voltage. Оп the other 
hand, when a lightning discharge takes place over an inaulator, the 
higher the line voltage the ото бог the tendeney for the are to hang 
on and rupture the insulator. On the Ontario Power Co.'s circuits 
the trouble due to the breaking of line insulators has been greatly 
reduced by placing an earthed metal ring round cach insulator, the 
are being transferred from a metal pin supporting the msulator to 
this ring, thus preventing the breaking of the petticoats of the insu- 
lator. ‘The general tendency on very high voltage lines is to cut 
out protective apparatus for the transformers, and endeavour to 
protect the line. Apparently the most satisfactory method vet 
proposed for doing this is the use of the overhead earth wire, though 
lightning rods on cach pole or tower, metal rings round the pin, &с.. 
are being tried. For circuits below 40.000 volts lightning arresters 
are almost always used, for at these pressures the lightning discharge 
voltages are far higher in proportion to the line voltage than they 
are at pressures in the neighbourhood of 100,000. The electrolytic 
arrester is being alinost universally adopted. 

Steel towers with long spans are being used extensively. On 
very high voltage lines the great saving made in insulators is an 
item of very considerable importance. Originally the towers were 
made of very rigid construction, with the idea of having any tower 
stand without serious deflection the full «train of the line in case of 
breakage of the wires, but the practice now appears to be to make 
the towers more flexible in the direction of the line, but very stiff 
against lateral strains. With this construction, in the case of line 
breakage, towers are deflected. and the strain is divided among 
several of them. This permits of a lighter and cheaper construction 
of tower. 

On large high voltage transmission svstems, the capacity current 
often becomes so large as to be a serious item. loading up the 
generators when there is no actual load on the fine. И has beea 
suggested that for this service the induction generator would be 
admirably adapted, as the lagging current required to excite it 
would have the effect of balancing the leading current required to 
charge the line. 


T urbo-Generalors.—In turbo machinery the tendeney is towards 
higher and higher speeds. For 25 ~ work 1.500 revs. per min. is 
the minimum speed for all machines, regardless of size, while for 
6) ^, 3.600 revs. per min. is used up to about 2.500 kw., and 1.800 
revs, per min. from 3,000 to 15.009 kw. Peripheral speeds of field 
magnets run up to 23.000 ft. per minute. 

The general practice is to build machines with poor regulation, 
and to supply automatic regulators for maintaining constant voltage. 
Generators with poor regulation have less tendency to damage 
themselves and apparatus supplied from them than have those with 
good regulation, while in addition a poor regulating machine is а 
cheaper one to build. Great attention is given to the bracing of 
the end windings, while external methods of ventilation are seldom 
used. 

With reference to direct-current turbos, much greater progress 
has been made in Great Britain than in America, for while large 
numbers of very small machines are being built in America the 
large ones are few, and in general of lower speed than are found 
here. One of the large manufacturing companies is advocating for 
direct-current work a high-speed alternating-current turbo with 
60 ~ rotary converter. The alternating-current end of the rotary 
may be connected direct to the generator, so that it starts and stops 
with the generator, and no synchronising apparatus or transformers 
are required. It is claimed that the electrical portion of this com- 
bination is approximately as efficient as а direct-current generator, 
while the very high speed of the turbo set. (3,600 revs. per min.) 
gives a cheap and economical turbine, so that the cust of the whole 
outfit as well as its steam consumption is less than for a direct- 
current turbo set. 


Transformers.—The majority of the transformers are of the shell 
type. whether made for single or three phase. The core type is 
used when the voltage is very high in relation to the capacity of the 
transformer. Great care 18 taken with all transformers to eliminate 
all traces of moisture from the coils and core, and with high voltage 
apparatus the oil is also thoroughly dried before being put into the 
transformer. It is becoming more and more the practice to ship 
the transformer, case and oil complete. This eliminates drying out 
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and filling with oil on site, and most satisfactory results are being 
obtained. 

Ап enormous business is being done in transformers for house-to- 
house lighting, in sizes from } kw. to 100 kw. These transformers 
are wound for a primary voltage of 1.000 and 2,000, and a secondary 
voltage of 100 and 200, ог for 200 and 440. They аге absolutely 
standard, and on account of the enormous numbers manufactured, 
the makers are able to turn out an extremely efficient piece of appa- 
ratus at a very low cost. In addition, the customer is able to buy 
transformers over the counter, in much the same way 2s he buys 
incandescent lamps. 


Motors.—The manufacturing companies have Есеп devoting a great 
deal of time and money to increasing the demand for electric motors. 
For years past they have been collecting information regarding the 
power required, cost of operating. &c.. for all kinds of different 
work; and this information placed in the hands of the so-called 
industrial expert enal:les him to talk intelligently, and to push the 
use of motors for various classes of work. It is quite customery Гога 
man to specialise in one particular class of this work. This general 
policy has been very successful in connection with small motors. [n 
this case the expert from the manufacturing compeny works in close 
conjunction with the supply company. The expert will usually open 
the campaign in a certain city, coach the engineers of the supply com- 
pany as to the most approved methods of obtaining business, and 
then leave the supply company to carry оп the work. Аза con- 
sideration for the help rendered by the manufacturer, the supply 
company will usually push the sale of the particular manufacturer's 
goods, or will give him some preference in the business. Sewing 
machines, vacuum cleaners, phonographs, washing machines, coffee 
grinders, candy mixers, and numbers of other machines are driven by 


small motors. There is also an enormous demand for fon motors of 
various kinds. > 


Measuring Instruments.—The most striking thing in this line is 
the enormous quantities which are manufactured. In. one plant 
which I visited they were tuining out 1.000 alternating-current 
watt-hour meters per dav. The output has been increasing steadily 
for some years, and it was predicted that in another vear 1.200 to 
1.500 per day would һе the output. These meters are beautifully 
made, and contain various adjustments and refinements not found 
on European meters ; yet on account of the enormous output they are 
able to be manufactured for much less than the same instrument 
could be made for in this country, in spite of the fact thet the price 
of labour there is more than twice as high as in England. This 
enormous output in wattmeters as manufactured by one company 


gives some idea as to the rate at which the industry is advancing 
in America. 


Are Lamps.—The great majority of the are lamps in use in 
America are of the enclosed type, but the flame arc is coming into 
more genera] use. For street lighting the lumps are usually run 
in series from a constant current generator, or from a constant 
current transformer. The latter system is in verv general use. 
Where a dircct-current series system is required а constant current 
transformer is used in connection with г mercury vapour converter. 
This appears to be a highly satisfactory arrangement. 

Another Jamp which seems to offer great promise, and which is 
already used to some considerable extent. is the magnetite or 
metallic flame lamp. In this lamp the positive electrode is of copper 
and iron, and the negative of iron and titanium oxide. usually con- 
taining chromium and other oxides. А pair of electrodes costing 
od. will burn from 200 to 260 hours. The light is white in colour, 
and the distribution very good, so that lamps may be placcd 10 per 
cent. or 15 per cent. further apart than enclosed lamps, end still give 
better illumination. A current of 4 amperes is ordinarily used, 
with 75 volts across each lamp. Thus the energy consumption is 
about one-half that of the standard enclosed lamp. The lamp is 
suitable for outdoor work only, since there are heavy fumes given 
off from the negative electrode. А special system of ventilation is 
arranged for carrving off these fumes. The greater portion of the 
light comes from the negative electrode, and in one make of lamp 
this electrode is placed at the top. Since the magnetite lamp burns 
only on direct current, and as the majority of street lighting circuits 
in America are on the series system, it has been used principally in 
connection with constant-current transformers and mercury vapour 
rectifiers. The whole combination is efficient, and appears to be 
giving excellent satisfaction. The lamps are also made for constant 
potential direct-current systems. 

While the greater part of the large electrical machinery work and 
practically all the electrical railway work is done by either the 
General Electric or Westinghouse companies, there is the keenest 
engineering competition between them. As a result they strive not 
only for the improvement of shop methods, but for advances in the 
electrical and mechanical design of their apparatus, and to the 


development of new and improved types. The prosperous condition 
of the large companies enables them to carry large engineering staffs, 
to support research and experimental laboratories. and to undertake 
the development of new lines of apparatus and of new electrical 
svstems on a scale quite impossible for the manufacturers of this 
country. А recent annual report of one of the large companies 
showed that they had expended over £50,000 in experimental and 
development work in a single усаг. 

А majority of the best known electrical engineers of America are 
associated with the manufacturing companies, and the high average 
quality of Papers read before the American Institute of Electrical 
Engineers is due largely to the fact that these engineers take an 
n interest in the Institute and bring hefore it in the form of 

'apers the results of their experiments and calculations. 

It is very difficult for the average engineer who is familiar only with 
American conditions to understand those which exist in Great 
Britain. He will tell vou enthusiastically how he has captured and 
held the market in some particular field. and he will ask why the same 
thing is not tried in England. When you explain that the different 
conditions which exist here will not permit of American methods, he 
will think, if he does not sey so. * Well. change the conditions.” 

Twas asked, " Why don't vou do more railway business in Eng- 
land ? "7. l replied. " The large cities are practically all equipped, 
and inter-urban rosds are almost unknown, largely on account of the 
difficulty of getting wav-leave.” The answer wes, "Our large cities 
аге also equipped, but they are scrapping their old motors, and buy- 
ing larger and better ones ; and as for way-leave, why don't you build 
the road first and get permission afterwards?” When vou explain to 
him something of the conservatism of the country, the Board of Trade 
restrictions, municipal trading conditions, &c.. and assure him that 
there are steam locomotives in England which are 40 years old and still 
doing service, he begins to lose confidence in his ability to understand. 

From what has been said it will be gathered that the electrical 
business in America is in a flourishing condition, while all British 
manufacturers deplore the condition of the business in this country. 
The question which naturally arises is- - To what is this difference due, 
and can we learn from America anything which will improve condi- 
tions here? 1 propose to discuss very brictly а few of the factors 
which influence the electrical manufacturing business, and to point 
out some of the differences between the two countries, 


1. Age and Growth of the Country.— America is a new and rapidly 
growing country. Manufacturers believe that the scrap heap is the 
place for obsolete machinery. The business men are daring. and do 
not alw» vs wait for the other fellow to try it first, but are prepared 
to take a certain amount of risk in trying a new thing. Of course, 
it may be said that being in a prosperous condition they can afford to 

take longer chances. This may be true, but a little less conservatism 
on the part of the directors of British companies in adopting electric 
machinery would often result to the mutual advantage of their 
shareholders and the electrical manufacturers. 


2. Technical Education.—There is no doubt that Great Britain is 
far behind both Germany and America in the extent to which tech- 
nical education is adopted ; and by technical education I mean not 
so much the education of trade schools as the higher theoretical 
training obtained at colleges and universities. In Great Britain the 
general idea has prevailed that the proper way to make an engineer 

was to take the hoy from school and put him in the shop, thus making 
a practical man of him. The great success of British engineers and 
the wonderful development of Great Britain as a manufacturing 
nation seemed to give weight to this argument ; but the rate at which 
other nations that have adopted technical education are overhauling 
us has forced from our manufacturers an admission, more or less 
reluctant perhaps, that technica] education is a thing to be desired 
for an engineer. In considering the matter it must be remembered 
that when practica] engineers were making such headway they were 
competing with practical and not with technically educated men. 

"ome 15 or 20 vears ago the "' college engineer " was looked upon 
with grave doubts by the ma jority of American manufacturers. but 
to-day the manufacturing companies are competing for men before 
they leave college, and it is not unusual for practically the whole 
graduating class in some of the colleges to have positions secured 
before graduation day, and with salary enough guaranteed at least 
to pay living expenses. The American West inghouse Company pays 
its college apprentices 9d. per hour, the Westinghouse Machine 
Company slightly more than this, and these examples are fairly 
representative. 

The manufacturing companies also attempt to foster a spirit of 
loyalty in the voung college men who pass through their works, as 
these men are often of great help to them in securing business when 
they have taken up positions with operating companies, perhaps in 
foreign countries. German companies also appreciate the value to 
them of the graduates from their works, and probably most of us 
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realise the difficulty of selling British-made apparatus to engineers 
who have received their technical training in Germany. It might 
make а marked difference in our electrical export trade if some of the 
voung Continental engineers came to England instead of all going to 
Germany for their technical training. 

What do the electrical engineering firms of this country think of 
the college-educated man ? Go into the works of almost any large 
British manufacturing company, and you will find many of the best 
positions in the engineering departments filled bv foreign engi- 
neers. Why ? Certainly not. because British manufacturers prefer 
foreigners, but because British-educated engineers with the requisite 
training are not available. Great Britein needs better education 
for its young men, and it is the duty of this Institution to do all in its 
power to promote this better education, and | believe one of the best 
ways to do it is to inapire our embryo engineers with a desire to obtain 
а thorough theoretical knowledge. in addition to a practical training, 
even though this may delay the time at which they can become self- 
supporting. Create the demand, and means will be found to meet it. 


3. Labour Organisations. — The electrical manufacturer of America 
has never been seriously hampered by those restrictions which 
labour organisations attempt to impose upon manufacturers here, 
and if Great Britain is to improve or even maintain her position as a 
manufacturing nation she must demand the same freedom as her 
competitors in dealing with this problem. The manufacturer should 
have the right of emploving such labour as he considers best suited to 
the work in hand, while every workman should have the right and 
should be encouraged to improve the quality of his work and to in- 
crease his output. thus improving his position and his rate of pay. 
Without these rights the British manufacturer and his workmen will 
be terribly handicapped in competing for the open markets of the 
world. 

4. Municipal Undertakings.—Municipal control of electric supply 
and tramways was never seriously undertaken in American cities, 
probably because the people took little interest in these matters, and 
ce pity lists, seeing the opportunities, were not slow to take advantage 
of them. Undoubtedly the people have been imposed upon with 
overcrowded tramcars, high prices for electric light. &c., but develop- 
ment has gone on apace, and the electrical manufacturers as well as 
the supply and traction companies have prospered. To-day the ten- 
dency seems to he to leave this work in the hands of the companies, 
but to put limitations upon them, allowing them to make fair profita, 
but insisting on good service and reasonable charges. 

New York has a public service commission with almost autocratic 
powers in so far as public utilities are concerned. Chicago has the 
public utilitv companies well in hand, and by sharing profits with 
them is receiving handsome dividends, which it is intended to use for 
improving the city by building subways. &с. In one of the Western 
cities, upon the complaint of a consumer as to the rate charged him 
for electricity, a commission was appointed to fix a rate of charge, 
which should be fair to the consumer and allow the supply company 
А reasonable profit. The report of this commission forms most 
interesting reading, as showing the difficulties involved in fixing an 
equitable rate. While this legislation all tends to help the consumer, 
and may not now seriously harm the supply companies, it is probable 
that. had these restrictions been in force from the beginning, develop- 
ment would have been much slower than was actually the case. 

The policy of the municipal undertakings in Great Britain іп 
accepting the lowest tender is in part responsible for the cut-throat 
prices which rule to-day. This practice of awarding to the lowest 
bidder is carried so far that business is often given to foreign com- 
petitors, and though comparatively little work goes abroad at the 
present time, it is probably due more to the fact that ruling British 
prices offer little inducement to the foreigners than to апу spirit of 
patriotism on the part of the municipalities. But the constant fear 
of foreign competition keeps prices at an unremunerative level. 

In America mony of the large supply companies, traction com- 
panies, and especially the water power companies, are controlled to 
greater or less degree by one or other of the large manufacturing 
companies, and they offer excellent markets for electrical apparatus 
^t reasonable prices. In general, the supply companies and the 
manufacturing companies are in much closer relation than they are 
in this country. 

5. Governmental Restrictions.—Perhaps the greatest electrical de- 
velopment in America has been in traction work, and while a great 
part of this has been in the cities, there has been an enormous 
development in interurban railway lines—a field which has been 
scarcely touched in Great Britain, due to the expense of getting bills 
through Parliament, the jealousy of town councils, and the opposi- 
tion of wealthy property holders along the proposed lines. Yet 
there is no doubt that high-speed electric railways through many 
parts of this country would be of great benefit to the sections served 
by them, and would prove great financi^] successes, provided exces- 


give charges were not entailed in getting powers to build and operate. 
If the country once recognised the great desirability of electric inter- 
urban service, some way would be found for encouraging Из exten- 
sion by making it easier and cheaper to ом ип the necessary 
powers. In other lines of work also the American companies have 
had great freedom in following out their own methods of working. 

6. Consulting Engineers. — he large electrical manufacturing com- 
panies in America employ specialists in all departments of engincer- 
ing. and it is generally admitted that these men know more about 
their particular lines of work than the consulting engineer сап Бе 
expected to know. Thus the consultant in his specifiestion tells 
what he wishes to accomplish, and asks the manufacturers to say how 
they can best obtain the desired results, and what guarantees they are 
prepared to make. When the manufacturers have submitted their 
plans the most suitable one is selected by the engineer, and the details 
finally settled between the consulting engineer and the engineers ot 
the manufacturers. This method of procedure enables the manu- 
facturers to put forward their standard apparatus, and о to supplva 
better and cheaper plant than if the consulting engincer called for all 
manner of special apparatus, 

In England the practice has been for the consulting engineer to 
specify in great detail particulars regarding all the work to be done 
by the manufacturer. This was undoubtedly due to the attempt of 
the consulting electrical engineer to follow the practice set Бу the 
civil engineer, who, in dealing with many different: contractors, 
found it necessary to specify exactly what was to be don? by e:ch 
and how it was to be done. But in the manufacture of elctrical 
plant the conditions are entirely different, and it is now becoming 
generally recognised by the more progressive consulting engineers 
that each manufacturer should be allowed great latitude in the design 
of his apparatus, as long as the specified results are secured. Un- 
doubtedly consulting engineers can often be of great assistance to the 
designers, and where there is full co-operation between them, the 
most satisfactory results for all parties are likely to be obtained. 

7. High Labour Costa.—In America the demand for labour is 
usually greater than the supply, and the rate of wage at least double 
that in this country. This condition naturally creates а great 
difference in the demand for labour-saving machines, and is in part 
responsible for the enormous demand for small electrie appliances, 
such as vacuum cleaners, electric irons, electric washing machines, 
&с. At the large railwev stations there are storage battery lurrys 
for handling luggage, mail bags. &c., and the majority of large works 
are equipped. with industrial railways for saving manual labour in 
trucking, while the great demand for automatic machinery in the 
workshops is largely due to the high price of labour. 

8. Water Power.— А very large market for electrical apparatus has 
been created in America by the utilisation of water powers. This isa 
practically non-existent market in Great Britain, though work of the 
same nature is done by our large power supply companies. 

9. Protective Tariff.—Regardless of whether a tariff would help 
Great Britain or not, there is no doubt that Ваз greatly helped the 
American electrical manufacturer, for, with an enormous home 
market. he has pushed ahead with its development with the assur- 
ance that it was reserved for him, and that no foreign competitor 
could take it from him. So large is this home market thet its de- 
mands have filled his works with orders at remunerative prices, and 
left little inducement for him to compete for foreign business. The 
tariff wall is naturelly responsible for higher prices in America, but 
low prices and prosperity are not synonymous terms. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrictan office, post frre, 
эп receipt of published price, aiding 3d. for booka published under 38., and 5 per cent. 
for books published nett. Add 16 per cent. for abroad or for foreign books.) 


“А History of the Cavendish Laboratory 1871-1910." 
Longmans, Green & Со.) 78. 64. net. Pp. 342 4 xii. 

“Journal of the Institution of Electrical Engineers" Vol 
No. 204. September, 1910. (London: Е. & F. N. Spon.) 5». 

“ Proceedings of the Cambridge Philosophical Society." Vol XV. 
Part VI. (Cambridge: University Press.) 3s. 

“Science Abstracts" Vol. ХПИ. Part X. 
Physics; Section B— Electrical. Engineering. 
Spon.) 13. 6d. cach. | 

“Standard Handbook for Electrical Engineers." 3rd edition. (New 
York and London: McGraw-Hill Book Co.) 173. not. Pp. 1,497 4- xi. 

“ Annuaire pour Гап 1911 du Bureau des Longitudes." (Paris: 
Gauthier-Villars.) lfr. 50c. 

“ Tätigkeit der Beiden Funkentelegraphen- Abteilungen іп Südwest- 
afrika, 1904-1907.” By Flaskamp. (Berlin: R. Eisenschmidt.) М. 3. 
Pp. 52. 

“ Das Kristallisationsmikroskop.” 
schweig : Frieder Vieweg und Sohn.) M. 3. 


(London : 


XLV. 


No. 154. 
(London : 


Section A. — 
E. & F. N. 


Ву Dr. 0. Lehmann. 
Pp. 112. 


(Braun. 


Å =æ æ = T o- 
- 


БИИ oq MP 
=. = wee 


130 THE ELECTRICIAN, NOVEMBER 4, 1910. 


YNGEREDSFORS POWER PLANT AND 40,000-VOLT TRANSMISSION LINE TO VARBERG 
AND MOLNDAL-GOTHENBURG (SWEDEN). —Cpyright. 


BY HENRY CHERVET. 
(Concluded from page 96.) 


Transmission Lines.—The conductors of the two trans- 
mission lines leaving the power station are bare copper wires 
of 50 sq. mm. section. Although both lines go in the same 
direction, they were originally carried independently on two 
different rows of wooden poles, 130 ft. apart, which are still 
partly in use. The posts of both lines are earthed, a 50 sq. mm. 
wire rope passing through them half way up, this also serving 


The total length of the line from Yngered to Mólndal is, as 
already stated, about 56 miles. The first of the two switch 
stations, namely, that at Veddige is illustrated in Fig. 7. On 
the ground floor, on each side of the door, there is a three-pole 
horn lightning arrester with liquid resistances, one for each 
main line, The * through " lines are each fixed to separate 


as a stay between the posts of the same row. Every fifth pole 


is effectively earthed. 


This double line of poles has been partly replaced by a single 


row of iron structures, which will shortly be used throughout. 


Fig. 5 illustrates how the lines are fastened to porcelain 
insulators at а height of 41 ft. and 48 ft. respectively above 
ground. The insulators are of the triple cup tvpe, and weigh 


Fia. 5.—STRAIN Tower ох LINE INFLECTION, 


16-8 Ib. each ; they were supplied by the Hermsdorf Porcelain 
Works. Each tower 13 protected by a lightning rod, and an 
earth wire is stretched from top to top between the two high- 
pressure circuits. А high-tension telephone line is also carried 
on brackets at а height of 33 ft. The normal span between 
towers is about 660 ft., but reaches in some places to about 
1,300 ft. The distance between the wires 1s 6:25 ft. and the sag, 
with normal span and a height of support of 48 ft., about 26 ft. 
These spans should be compared with Continental practice, 
where in modern power transmission work the poles follow 
each other at as short a distance as 66 ft., whilst spans of 
1,300 ft. are now often met with in Swedish lines. The trans- 
mission towers were built in Allmáenna Svenska's electro- 
mechanical works in Westeras (Sweden), which firm have 
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"Fia. 6.—RALWAY (ROSSING OF THE YNGEREDSFORS-MOLNDAL TRANS- 
MISSION LINE AT VEDDIGE. 


walls which divide the upper floor lengthwise into three com- 
partments. The line to Varberg branches here and is carried 
on а single row of girder poles. The conductors are of 23-6 
sq. mm. The second switch station at Hjelm is of similar 
design ; both switch-stations are left unattended, the kevs 


| being left at a neighbouring farm house, the occupants of which 
receive a small wage. 


Fic. 7.—VIEW ОЕ SWITCHTOWER AT VEDDIGE. 


The Mölndal Sub-station (see Fig. 8) at the Gothenburg end 
of the transmission line nas been arranged in an existing 
single-floor building. The line pressure of 40,000 volts is 
here stepped down to 10,000 and partly to 800 volts. Each 
bank of transformers occupies а separate room, and the 


also been entrusted with the erection of the new lines, Fig. 6 1 transformers themselves are isolated in cells as at Yngered. 


shows a railway crossing at Veddige. 


There is à special room for the 40,000 volt incoming lines, as 
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well as for the 10,000 and 800 volt apparatus and switchgear. 
In the high-pressure switch room there are a roller and a horn 
lightning arrester in parallel on each line. А concrete wall 
with isolating cells carries the two 40,000 volt automatic oil 
circuit breakers and their reverse energy relays and current 
transformers, whilst the tripping coils are operated with direct 
current derived from a small dry battery which also supplies 
the energy for operating the oil switches on the two 10,000 volt 
outgoing lines. Fig. 9 herewith shows a set of 40,000-volt 
oil circuit breakers as employed throughout the transmission 
svstem : the remote control solenoids can be noticed in the 
illustration. Preference has here, as well as at Yngered and 
Varberg, been viven to single-phase transformers principally 
on account of the reduced expense this system involves for 
spare plant as compared with three-phase units. It mav 
rightly be urged that the price of three single-phase trans- 


10,000 Volt 


10,000 Volt 
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as well аз a roller and horn lightning arrester (Fig. 10) in 
parallel. Тһе switchboard carries two relays and current 
transformers, a general 10,000 voltmeter, a recording watt- 
meter and a kw.-hour recorder with current and voltage 
transformers. 

The four overhead lines leaving the '"bus-bars of the 800- volt 
switch room supply different factories and works in the 
immediate neighbourhood. The oil-switches on these 800- 
volt feeders are placed in an accessible position, and. the 
tripping coils are operated with alternate current from two 
cross-connected current transformers on the outer feeder 
phases. The lightning protection devices consist for each 
feeder of à single three-phase roller arrester fixed to the wall 
as for the higher pressures. The white marble board carries 
the same apparatus as the 10,000 volt one, viz., an 800 volt 
voltmeter, a registering wattmeter and а kilowatt-hour meter 
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Fie, 8,—DracrasM OF CONNECTIONS IN MOLNDAL TRANSFORMER STATION. 


formers considerably exceeds the cost of a three-phase unit 
of corresponding capacitv, but there is notwithstanding а 
margin in capital outlay of about 20 per cent. per single set, 
with spare, in favour of the system adopted by the Yngeredsfors 
Power Supply Co. The slightly lower efficiency of the single- 
phase units is of small consequence, and besides is amply 
compensated for by the advantages in actual service, such as 
easier attendance and supervision. 

There is a double overhead feeder line leaving the 'bus-bars 
of the 10,000 volt switch room which supplies the two secondary 
sub-stations of the Yngered Co. in the Gothenburg suburbs of 
Garda and Krokslätt. The 10,000 volt pressure is then 
stepped down to 400 and 210 volts for distribution. Ап 
automatic oil cireuit breaker with time-limit relay and direct- 
current tripping coils is installed on each 10,000 volt feeder 


but no relays. А diagram of connections of the Mölndal- 
Gothenburg transformer station 13 given in Fig. 8. In Mólndal 
there is also а 62-5 k.v.a. air-cooled three-phase transformer 
connected to one of the outgoing 10,000 volt lines, which 
supplies current at 400 volts for driving the pumps, furnishing 
the cooling water for the transformers and for lighting. The 
secondary sub-stations at Krokslátt and Garda are supplied 
from the two 10,000 volt feeders from the transformer 
station. 

At the Varberg end of the branch line from Veddige, and at 
the outskirts of the town, is a transformer station, where the 
line pressure is stepped down to 4,000 volts and current led 
to the Varberg electricity works by two underground cables. 
This station has been built according to most recent practice, 
and presents many interesting features. Planned to hold 
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three large transformer sets with their switchgear, the trans- 


former station has so far only been completed to hold two sets, 
of which only one of 2,400 k.v.a. capacity has up to the present 


been installed. This consists of three water-cooled and oil- 


insulated single-phase transformers of 800 k.v.a. individual 
capacity, and a ratio of 40,000/4,000 volts. (Fig. 11.) 

At times of peak load or low water at Yngered, when the 
steam plant at Varberg has to work in parallel on the main 
transmission line, the 4,000 volt generator pressure is stepped 
up to the line voltage in these transformers. А fourth trans- 
former is kept in reserve and can immediately be switched in if a 
fault should occur on any of the units in service. These 
transformers are arranged in a row of cells on the ground floor. 
The building is а two-story one, the upper floor being ex- 
clusively reserved for the 40,000 volt incoming line *bus-bars 
and apparatus. 

The height of the transformer room is 21:5 ft., and the cells 
being built quite up to the ceiling a front wall closes their 
upper parts. The 4,000 volt 'bus-bars are carried on porcelain 


Ко. 9.——Vrgw sHuowiNG 40,000-voLT OIL CiRCUIT-BREAKERS. 


(This {уре is employed over the whole of the h'gh-pressure circuit.) | 


insulators on the outer side of this wall. The high and low 
pressure connections between the transformers and their 
respective switchgears are run in concrete ducts inside the 
different cells. 

The part of the building containing the stair case, situated 
behind the transformer room, is divided by an intermediate 
story, between the ground and upper floor (Fig. 11), and is 
further provided with a cellar, in which the cooling water tanks 
and circulating pumps are arranged. The cellar ceiling as well 
as the higher floors in the whole station are of reinforced 
concrete. The two 40,000 volt mains enter at the back of the 
building. А concrete wall of the double cell system carrying 
the lightning arrester gear is built across the room opposite 
the intakes. Each main is protected by a roller and horn 
lightning device. The roller arresters and disconnectors are 
placed in separate and vertical cells on the opposite side of the 
board. The high pressure switch wall proper (see Fig. 12) has 


‚ the form of à U, open towards the front of the house, the sides 


thus coming parallel to, and above, each of the two rows of 
transformers on the floor beneath. The roller lightning 
arresters seen through the central passage in Fig. 12 belong 
to the switch wall in front which carries the lightning arresters. 
The 40,000 volt 'hus-bars are arranged in horizontal ducts 


running along the upper part and outside of the U formed 
switch wall. | 


4 


Fia. 10.—INTERIoR ‘OF SwirTcHROOM IN MÖLNDAL TRANSFORMER 
STATION, FOR THE OvTGOING 10,000-VOLT LINES WITH ROLLER AND 
COMBINED Hors LIGHTNING ARRESTERS, INDUCTION COILS AND 


SUSPENDED THREE-POLE QOIL-SWITCH OPERATED FROM BELOW BY A 
CRANK LEVER ARRANGEMENT. 


Varberg Electricity Works.—These comprise a transformer 
and converter station with storage battery and a steam 
reserve plant, This steam plant came to be situated at 
Varberg because this town possesses a harbour with ex- 
cellent communications and quays for coal supply. This 
plant comprises at present a turbo-generator set and two 
boilers of the Babcock & Wilcox tvpe of about 4,750 square 


Ета. 11.—Утем SHOWING TRANSFORMERS IN VARBERG TRANSFORMER 


STATION ; ALSO INTERMEDIATE FLOOR WITH LOW-PRESSURE SWITCH- 
GEAR AND 4,000-vorT “Bus Bars. 


feet heating surface, each fitted with automatic stokers and 
superheaters. Provision has been made for two further 
turbo-generator sets when required. The turbo-generator at 
present installed comprises a 2,750 н.р. multiple De Laval 
steam turbine, fed with steam of about 170 1b. pressure, and 
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driving а 1,500 kw. Allmänna Svenska three-phase generator 
with direct connected exciter at a speed of 1,500 revs. per min. 
The turbine works in connection with a surface condenser of 
about 4,300 sq. ft. cooling surface. The generator is of the 
completely enclosed ventilated tvpe with revolving field and 
stationary armature and generates at 4,000 volts. 

The official taking-over tests showed the following overall 
efficiencies (including magnetising losses): Normal full load 
(ie., 1,500 kw. at 4,000 volts and cos. ф —0-8) 94-7 per cent. ; 
1,875 kw. at 4,000 volts and cos. = 0-8, 95-5 per cent. The 
temperature rise did not exceed 45 C. above the surrounding 
air. The steam consumption worked out at 7-47 kgs. (16-4 lb.) 
per kilowatt-hour under normal load conditions. з d 

With normal water discharge at Yngered this plant is idle, 
the Varberg district being supplied with energy from the 
hydraulic plant, the current being stepped down to suitable 
pressure, and partly converted into direct current in the 
adjoining sub-station. The latter is supplied with current 
at 4,000 volts through two underground cables from the main 
transformer station at the outskirts of the town, which also 
serve to transmit the energy generated in the turbo-generator 
when the latter is feeding the Yngered-Molndal mains in 
parallel with Yngeredsfors. The town of Varberg is supplied 
solely from this sub-station, which contains а 50 k.v.a. trans- 
former, the current being stepped down to 800 volts, and 
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Fic. 12.—Back or SwitcH-WALL WITH CURRENT TRANSFORMERS, 
Ixpuction Cons AND Line Disconnectors. The Roller Li ghtning 
Arresters seen through the central passage belong to the Switchwa!] 
in front, carrying the Lightning Arrester Gear. 


distributed for power purposes in the town by means of an 
underground network. Two 100 kw. motor generator sets are 
also installed for providing a direct current supply. The 
storage battery has been supplied by the Accumulatoren A.G. 
Hagen (Germany), and comprises 138 cells. It supplies 
current on the three-wire system with 240 volts across the 
outers and has а maximum output of 324 amperes for three 
hours. 

The whole station consists of a three-story brick building, 
the ground floor of which is taken up by the sub-station, the 
boiler and generator rooms of the steam plant and the 4,000 volt 
switchgear. The switchboard of the reserve plant which, as 
18 the case at Yngered, only carries low-pressure apparatus on 
the front, is arranged on the first floor. 

In conclusion, it may be mentioned that the Yngeredsfors 
Co. is not authorised to supply current for lighting in Gothen- 
burg City. This is provided by the Gothenburg Corpora- 
tion electricity works, which obtains energy from the new 
Swedish State power station at Trollhättan. These two 
electric supply concerns will compete in Gothenburg for power, 
the Yngered Co.'s average price for power being about 70 kronor 
(££) per horse-power-year. 


APPLICATION OF PORCELAIN TO STRAIN INSULATORS. * 


ВУ W. Н, KEMPTON. 


Summary.—The author first gives particulars of compression, shear 
and tension tests on high-voltage porcelain insulators. Some features 
in the design of porcelain strain insulators are then discussed. 


Porcelain possesses some qualities which make it a very good 
material for line insulators and especially strain insulators. И 
can be moulded and worked into almost any desired form or size ; 
when made of proper materials and properly burped it has practic- 
ally no depreciation when exposed to the weather, acid fumes or 
gases, which sometimes create so much havoc on electric lines. И 
is hard and dense and has high dielectric strength. И is practically 
non-absorbent and so is not affected by frost. The great difficulty 
in the use of porcelain is its lack of elasticity. It is practically 
inelastic and has low bending and tensile strength. It has fair 
shearing strength and good crushing strength. It is these last two 
properties that make it available for strain insulators. — \ 


Fic. 9. 


In order to have definite working data, tests were made to deter- 
mine the strength of what is known as high-voltage stock in com- 
pression, shear and tension. After a number of trials, a pony insu- 
lator of the dimensions shown in Fig. 1, and a transposition insu- 
lator, Fig. 2, were selected for the com pression test. "l'hese samples 
were placed in a Riehle tension and compression machine having 
а piece of $ in. fibre above and below the samples to take up irregu- 
larities in the porcelain. In the case of the pony insulator, Fig. 1, 
the break always occurred at the upper groove, and at the middle 
groove of the transposition insulator, Fig. 2. The average breaking 
stress for the insulator shown in Fig. 1 was 16,370 Ib. per square inch 
(high 21,400 lb., and low 12,200 1Ь.). For the one shown in Fig. 2 
the average breaking strength was 12,690 Ib. per square inch (high 
17,400 1b., and low 8,200 Ib.). In each case the results are from 10 
samples. For the shearing test, 10 pieces like that shown in Fig. 3 
were tested in the manner described above. The fracture in each 


2 


Fic. 3. 


case showed almost pure shear on the line indicated in the sketch. 
The average shearing stress was 2,400]b. per square inch (high 
2,880 Ib., low 1,770 Ib.). 

For determining the tensile strength of porcelain, a number of 
insulators like the one shown in Fig. 5 were selected. They were 
supported by a free but close-fitting ring about the projecting head, 
and load was applied by means of a steel pin resting against the 
bottom of the pin hole. Only figures from samples showing a pure 
tensile break were used in the calculation. The average of nine 
samples was 654 Ib. per square inch (high 897 1b., low 539 Ib.). 

In presenting these figures to the Institute it is realised that if 
carefully prepared test blocks were used under perfect conditions, 
much higher results would be obtained, showing the porcelain to 


* Paper (somewhat abbreviated) read before the American Instituto 


of Electrical Engineers. 
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better advantage. The object of these tests, however, was to secure 
data for use in insulator design. 

Design of Porcelain Strain Insulators.—As porcelain is strongest in 
compression, the preferable form of a strain insulator from the stand- 
point of mechanical strength would be one in which only compression 
strains existed, and in which sufficient stock was placed under the 
load to give a proper factor of safety. In practical design this con- 
dition is difficult to realise, and the load on most types of insulators 
gives a combination of compression and shearing stresses. 

There are three types of porcelain strain insulators suitable for 
high-voltage railway work now on the market and in successful 
service—the spool type, the loop type and the compression or barrel 
tvpe. The spool and the loop types are the simplest and oldest, but 
both are limited in mechanical strength owing to the fact that the 
load is applied between a cable and pin at right angles, and two 
cables at right angles, respectively. This throws a comparatively 
small volume of porcelain in direct compression, the larger part of 
the load producing bending stresses. The spool type insulator is 
further limited mechanically by the possible bending strength of the 
pin, and electrically by the amount of surface insulation pos- 
sible. On account of the inelasticity of the porcelain, if the pin fits 
the hole in the insulator snugly and the hole is of uniform diameter, 
the least bending of the pin will throw a bending stress on the insu- 
lator and break it. If a metal sleeve be cemented in the pin hole to 
distribute the load along its length, the expansion of the metal with 
heat may burst the porcelain. Practical design has settled down to 
а form of pin hole smallest in diameter under the wire groove and 
enlarging toward each end. This allows the pin to bend without 
pressing on the ends of the pin hole. The problem then becomes 
one of designing a pin of such length as to allow the desired insulation, 
and of such diameter as to give the desired bending strength. Of 
course, the walls of the porcelain must be made sufficiently. thick 
also to stand the load. 

The ideal porcelain strain insulator would have the load-bearing 
portion of the porcelain made with two exactly parallel surfaces held 
hetween two exactly parallel and absolutely rigid plates. Fig. 4 
shows a form of compression insulator which approaches this con- 
dition. It consists of a porcelain bushing with an undercut head 
portion so that two approximately parallel. bearing. surfaces. are 
obtained. The head of the bolt passing through the bushing rests 
on a steel washer bearing on its inner end, and the shoulder of the 


bushing rests against an inner end of a split evlindrical case, riveted 


or bolted together over the porcelain head. The irregularities inci- 
dent to the practical manufacture of porcelain are taken care of by 
placing a lead washer under the steel washer and embedding the 
portion of the insulator inside the case in neat Portland cement. 
The bolt head is insulated from the case bv means of a porcelain cap 
cemented over the head of the bolt and the insulator with a good 
insulating cement. The chief requirement in the design of this form 
of insulator is to make the case of such form, and to reinforce it with 
ribs, so as to prevent the end bearing surfaces from sagging. If 
these surfaces sag, it throws the load on the outer rim of the porce- 
lain head causing the sides to split off. One sample with a 4 in. 
diameter head stood a test of 34,000 Ib., at which point the bolt 
broke. On tearing down the insulator a crack in the porcelain was 
discovered with difficulty. Insulators of about half the above size, 
with 2} in. diameter heads, will stand mechanical tests of from 
18,000 Ib. to 20.000 Ib. The size mentioned as standing а 34,000 Ib. 
stress—d4 in. diameter of corrugatioas by 24 in. long—has stood 
breakdown electrical tests of 80,000 volts, and receives a regular shop 
test of 50,000 volts for 1 minute. 2E 

It was thought that high mechanical stresses weakened the porce- 
lain stock electrically. То determine this point the following tests 
were made. Twenty-six insulators like that shown in Fig. 5 were 
connected in series for simultaneous mechanical and electrical tests, 
The load was increased by small steps, 70,000 volts being placed on 
each insulator for 15 seconds at cach step. The test was carried on 
until three insulators had broken, the broken insulators being re- 
placed each time, and in no case did the porcelain puncture before 
mechanical breakdown. The failure always resulted in breaking the 
porcelain off at the lower edge of the cap, so that each porcelain was 
tested at 70,000 volts at practically its ultimate mechanical strength. 
A second test consisted of connecting 10 loop strain insulators in 
series and applving the same test as before. In this case three of the 
insulators punctured before any of them broke. Inasmuch as this 
happened at the normal breaking load of the samples and as seven of 


‘have proved them to be reliable. 


the 10 did not puncture, it was thought probable that the high stress 
in the section of porcelain under the load opened up slight flaws in the 
stock rather than causing the sound porcelain to puncture below its 
unstrained puncture voltage. 

It will be noted that the above discussion on design is all on high- 
voltage insulators. For low-voltage work what is known as the 
“ goose egg ` strain insulator, Fig. 6, has been used for several vears 
and has proved to be quite strong and reliable. It consists merely 
of an oval mass of porcelain about 5 in. long by 3 in. thick, with wire 
grooves in opposite ends and at right angles to each other. Practic- 
ally all of the porcelain helps carry the load directly or indirectly, 
and a very strong insulator results. Its proportions also make it 
quite sturdy and proof against rough handling. The ultimate 
mechanical strength is from 12,000 Ib. to 14.500 1b. A smaller size 
31 in. long. stands from 9,000 №. to 12,000 Ib. stress. These results 
are from tests made with } in. high-grade seven-strand steel cable. 
If a more flexible cable had been used, higher results would have been 
obtained, as the hard strands of the cable used tended to cut into the 
insulator, and being so stiff. did not conform closely to the grooves. 

On account of the rough usage they are apt to receive in low-volt- 
age work, however, the moulded form of strain insulator has been 
more popular. The load being carried directly by metal parts with 
hard and tough insulation, usually sheet mica, interposed between 
and surrounded by tough moulded protecting covering. makes a verv 
reliable insulator mechanically, and one that, on low-voltage work, 
is reliable electrically. For high-voltage work moulded strain insu- 
lators are not so well suited. To stand the higher electrical test the 
metal parts must be further apart. On account of the resulting 
greater leverage. to maintain the same mechanical strength. the 
metal parts must be made much heavier. When large iron parts are 
embedded in the moulded insulation the expansion and contraction 
of the metal with heat is apt to crack the covering and admit mois- 


Fic. 5. 


Fic. 6. 


ture. Аз compared with porcelain. all forms of moulded strain 
insulators whether for high or low-voltage work possess the element 
of depreciation due to exposure to the weather that porcelain does. 
not have. 

Wood strain insulators for both low- and high-voltage work have 
become quite popular, chiefly for the reason that long service tests 
Owing to the general unreli- 
ability of wood, the manufacturer must exercise much care in pur- 
chasing and inspecting his stock to maintain its qualitv. Equal care 
must be exercised in inspecting the metal caps before and after 
swaging them to the sticks. Even then, defects are apt to escape 
the inspector. and it is desirable to test every wood strain insulator 
mechanically before shipment, to make sure of results. 

It will be noted that the porcelain strain insulator has, like 
others, certain inherent weaknesses and a perfect materia! for this 
purpose remains to be discovered. 


PRESIDENTIAL ADDRESS OF MR. ALEX. SIEMENS TO 
THE INSTITUTION OF CIVIL ENGINEERS.* 


In the opening sentenees of his address the President laid great 
stress on the proper choice of members to serve on the Council. for 
this body have to decide how the work of the Institution is to be 
carried on. and they should therefore represent, not onlv the various 
branches of the engineering profession, but also the various parts of 
the Empire. To allow this to be done the scope of the Council, the 
charter and the bye-laws have from time to time been extended, but 
it would be rash to assume that no further changes in them were 
necessary, In fact, even during the past session rules dealing with 
professional conduct had been added to the bye-laws, and these 


* Abstract of the Address delivered on Tuesday last, Nov. 136. 


THE ELECTRICIAN, NOVEMBER 4, 1910. 


changes reflected the very important differences in the conditions 
under which the profession was working now compared with the 
penod when the Institution was founded. 

A review of the history of knowledge from the prosperous period of 
Greece during the fifth and fourth century before Christ down to the 
present time showed. Mr. Siemens continued. that in literature. art 
and philosophy we cannot boast of being greatly superior to the 
ancients, but as far as engineering problems are concerned, we have 
enormously advanced. thanks to the practical application of scientific 
theories, Comparing generally the conditions of life then and now, 
we may sum up the differeace by claiming that our progress is due 
principally to the improvement of the means of communies tion 
and to the saving of manual labour by the introduction of mechanical 
power, which mrin feetures have caused a general lowering of the 
eost of " obtainables" Both these features, characterising modern 
civilisation, are the outcome of the work of our profession, and we 
may claim in addition that progress has by no means ceased in our 
time, 

When we seek to recognise true progress in the material conditions 
under which we are living. it is not unreasonable ty expect that any 
further advance will be made on the same lines as differentiate our 
present civilisation from that of the ancients, and that '* lowering the 
cost of obtainables," based upon improvement of communications 
and upon the saving of manual labour, will furnish a reliable test 
whether a change suggested to be made in our material surroundings 
is worth adopting or is merely an alternative without any prospect of 
being generally accepted. 

Everybody readily agrees that improving the means of eommunica- 
tion is a desirable form of progress. and that. anv innovation which has 
this result. has come to stay, but curiously enough the consequences 
of improved com.uunication, implying that people and merchandise 
can reach distant parts in shorter time than before, and that infor- 
mation can be imparted to most parts of the earth almost instanta- 
neously, are not. yet. fully appreciated, апа the saving in manual 
labour is still looked upon askance by those most concerned. 


The development of the manufacture of glow lamps is a striking 
example of the advantage of labour-saving machinery ; at first the 
lamps were made by a few skilled workers at a high cost. so that they 
could not be sold for less than 25s. each. This excessive cost 
naturally restricted their sale, but the efforts of the manufaeturers 
to devise labour-saving machinery were not relaxed until the selling 
price of glow lamps had diminished to its present level, when they 
are sold by the million. Can anybody doubt that the introduetion of 
labour-saving machinery into this industry, far from diminishing 
opportunities for employment. has not only benefited the skilled 
workers but has opened new avenues for profitable employment to 
the so-called unskilled labour, Nor ix the advantage limited to this 
particular industry ; the possibility of obtaining cheap glow lam ps 
has increased the sale of dynamos, steam and gas engines, cables and 
fittings. giving employment to thousands of workmen. Similar 
Consequences have followed the introduction of labour-saving 
machinery into other branches of minufacture : still it appears to be 
the conviction of the working man that machinery is his enemy. 


The fallacy of '* restriction of output " often went hand in hand 
with the objection to labour-saving machinery, A restricted output, 
however. meant increased cost, decreased demand and consequently 
restricted employment or the very opposite effect. to what was 
intended by its supporters, 

The extent of the influence of commercial considerations has 
steadily increased since the middle of last century. owing principally 
to the great improvement in the means of communication. which. as 
far as technical knowledge is concerned. plece: engineers of all 
countries on an equal! footing, and permits of unlimited competition 
between manufacturers wherever their works may be situated. It 
IS true that the technical conditions under which an engineer has to 
Construct a road. a canal, dams and filter-beds for water-works, 
drainage works, a dock. or the permanent way of railways, have not 
very much altered during the last 60 years, but directly it becomes 
necessary to utilise machinery or other manufactured products in 
engineering. works, the economical aspect of the manufacturing 
process becomes paramount. and every effort should be made by 
the dexigning engineer to facilitate economy of manufacture. The 
Importance of this consideration arises partly from international 
competition and partly from the tendency to supersede small 
workshops, as they have existed since medixval times, by large 
industrial establishments, because the machinery which is necessary 
for cheap production involves a capital outlay which can only prove 
remunerative by manufacturing on a large scale. 

А broad distinction should, therefore, be made between con- 
tractors’ work and manufactured produce. With regard to con- 
tractors’ work, the consulting engineer must be the real expert with 
& varied practical experience of similar work. in possession of all the 


ractice. | z z 
A not so meritorious an act as a good many people wish to make out, 


necessary preliminary data for designing the complete: works. and 
well acquainted with all the details of the method of carrving them 
out. The contractor brings his Implements to the spot where he 
carries out the work in accordance with the orders of the спитеег, 
while it is practically of no consequence whether the contractor сопа 
design the works in question himself or not. as long as he thoroughly 
understands the means and methods by whieh he should corey out 
the wishes of the engineer. — In many eases the eagiaeer employs a 
number of contractors for the various portions of the scheme. but 
the individual contractor need not have any knowledge of the work 
of the other contractors nor need he even be informed as to the object 
in view, The contractor has therefore no responsibility for the 
design of the works or of any part of them, but the engineer who has 
worked out the problem and has superinteaded the carrying out ia 
all its details takes the full responsibility of every part of the work 
being suitable for its purpose, 

This is differeat with manufactured produce which is utilise] in 
engineering works, the variety of which is const Оу increasing. хо 
that it i5 perfectly hopeless to expect thit every eagineer who requires 
manufactured goods to carry out his designs cin be acquainted with 
every detul of their manufacture. Moreover. trained technical 
experts are nowadays entrusted with the task of directing industrial 
operations in factories, and it is inevitable that they should know 
more about manufacturing methods and requirements. thon. out- 
siders, 

Complaints hive been made lately that some eagineers have tikea 
advantage of this cireumstance by speeifving results. only and 
inviting manufacturers to submit detailed deseriptions of the means 
proposed by them for obtaining the specified results. "liis: pro- 
cedure implies that six or seven complete specifications have to be 
worked out by the manufacturers invited to tender instead of only 
one by the engineer, and, it is complained, this enables а person 
who is not competent to draw up а satisfactory specification. Бу 
himself to act as superintendent of works to the exclusion of really 
competent engineers, In fact, it is alleged that sometimes the first 
proposals are not accepted. but their details are utilised by the 
engineer for drawing up a complete specification of his own. The 
objection to this way of specifving engineering works, apart from its 
moral iniquity, is the waste of time it involves, and it is no excuse to 
say that the clieat will in the end obtain better work than. е 
hypothesi. his engineer could have devised by himself, 

When studying the means to stop such action. it will be conceded, 
on reflection, that not even an Act of Parliament сап prevent а man 
from undertaking work for whicli others do not consider him compe- 
tent, if. in the end. he satisfy his employers in a way that nobody can 
find fault with. In addition, we must remember thet this problem 
refers only to manufactured goods that are required for the execution 
of engineering designs, which the manufacturer is called upon to 
deliver as finished articles fit to pass tests agreed upon at the time 
the order was placed. and subsequent failure may have to be made 
good by the manufacturer, who therefore incurs a greater responsi- 
bility than a contractor does. Another point is that the same 
apparatus is often nsed in a variety of engineering schemes, while 
in the interest of economic manufacture it is desirable that its 
construction should be the same in all cases The question is, Who is 
to determine the construction or specify the (ests under such circum- 
stances: the engineer who wents the apparatus for one particular 
purpose, or the manufacturer whose inclination is to concider nothing 
bui cheapness of construction ? m | 

This problem has been solved by the formation of the Engineering 
Ntondards. Committee. whore work is equally avoilable to both 
ensineers and manufacturers Из tisk was rendered difheult, 
however, by the international character of manufactured articles, 
Which accentuated the necessity. uot. оу of doing all Ut was 
possible to increase economy of production, but also to ficilitate in 
every way the introduction of new industric s 

To hasten the introduction of new industries the етаго have 
recently passed a Patent Act (1906) to make in a мау (че working of 
patented inventions obligatory. This. in my opinion, merely carries 
out the intention of the ‘ Statute of Monopolies (1623) which 
granted privileges for “ working or making. but not. for mere 
inventing alone. This attitude cannot be considered unfair to in- 
ventors, for an examination of the difliculties attending the adapta- 
tion of a patented invention to commercial exploitation ее 
their varied and often unexpected character. sufficient to render 
them unworkable in practice. Another difficulty is that the majority 


of useful alterations mark only a small step in advance, n = 
each of the succeeding steps may make the previous ones obsolete 
after a very short time, so that the value of any particular patent is 


very precarious, even when it has been successfully кышны WA 
The deduction is that the mere patenting of a novel idea 
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It has not been generally realised that any one wishing to become 
a successful inventor should make himself thoroughly acquainted 
with the natural laws governing the case, with the existing practice 
of carrying out similar work, with as many as possible of the 
modifications that have been proposed but have failed, and with the 
wishes of intending purchasers. 

In their own interest. inventors should appreciate more than they 
have done in the past that progress is not the result of flashes of 
genius that illuminate suddenly a hitherto-unknown subject, but 
that it can only he gained by plodding work and careful study 
directed by an infinite capacity for taking pains. "This requirement 
Is expressed very tersely by Aristotle in his definitions of science and 
of аге, which, unfortunately, have been lost sight of in the course of 
ages, so that they cannot be used any longer. They are, however, 
so appropriate to our subject that I do not hesitate to repeat them. 
Aristotle says: Science is the trained faculty of demonstrating 
necessary conclusions from necessary premises, and these conclusions 
cre independent of the producer. Art is the trained faculty of 
producing, involving sound reasoning ; it has to do with the genesis. 
the production of things, and the result depends on the producer. 
From these definitions it follows that every profession requires to 
have its " science " which teaches the * sound reasoning " on which 
its “art " is based, and for both " science " and “art " training is а 
necessary condition for success. Thev indicate. to my mind, for 
our profession in particular, that the college teaching should occupy 
itself principally, though not exclusivelv, with © science," viz., the 
natural laws which are “ independent of the producer,” leaving the 
“art ` of engineering to be developed by practical work either in the 
field, in the drawing office or in the workshop. 

Reverting to the granting of patents, it is perhaps too sanguine 
to expect that a distinction could be made between trained and 
untrained applicants, but at a later stage Parliament, in my opinion, 
would be quite justified in regarding the commercial success of a 
patented invention as a proof of its benefiting the community. and 
therefore making it unassailable except bv prior commercial use. 
In this way the development of the industries of the country would 
be materially assisted by giving the manufacturers more timo for 
international competition arising out of the facilitics of communi- 
cation which already exist and are continually being extended. Ву 
their aid the natural obstacles which formerly impeded active com- 
petition between different countries have been removed so that the 
industrial conditions of one country exert an ever-growing influence 
on all others. | 

I have already indicated that as far as the "science " of any 
industry is concerned all civilised countries have aecess to the results 
of the latest researches which are published without loss of time in 
the technical journals, and the “art” of each industry devotes itself 
everywhere to the problem of lowering the cost of production in order 
to widen the circle of possible customers. 

A continuation of this reasoning lcads to a consideration of the 
advisability of international standards. Looked at from the stand- 
point of the consumer, it certainly appears to be very convenicnt to 
be able to obtain supplies from a number of different sources with the 
certainty of their being interchangeable or at least equivalent. This 
led to the establishment of the Engineering Standards Committee in 
this country, as well as to the formation of the International Electro- 
Technica] Commission in 1904; while some years ago it was decided, 
both in this countrv and in Germany, not to adopt a special decimal 
system, but to employ the metric system in common with other 
nations. 

In both cases the desire to facilitate communication between the 
various nations decided the committees, after carefully listening to 
the erguments of a number of witnesses. to favour an internationa] 
system rather than a national onc, and since that time no new argu- 
ments have shaken these conclusions. 

If the improvement in communications has thus the tendency of 
aggravating the burden of competition and of placing all nations on 
a footing of equality, it ensures on the other hand the continued 
progress of our civilisation by guarding it from the fate that the 
culture of so many ancient empires has experienced, which have left 
only scanty traces of their once flourishing state, because no adequate 
means existed for spreading their knowledge or for protecting it from 
destruction. There is the further advantage that, in conjunction 
with the saving of manual labour, modern facilities of communication 
ensure leisure, and thereby opportunity for cultivating the mind in 
other respects than merely on utilitarian lines. 

We engincers may claim therefore that our endeavours have 
materially furthered the great modern object of conferring the 
greatest good on the greatest number ; but in continuing our efforts 
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we must never forget that in these strenuous times more than ever 


the admonition of the Preacher obtains: '' Whatsoever thy hand 
findeth to do, do it with thy might." 


THE DEVELOPMENT OF THE ONE-WATT METAL 
LAMP IN THE LAST TWO YEARS.” 


BY HARTWIG VON LOTI. 


The carbon lamp required 20 years before it reached a state of per- 
fection, and it was 15 years before the first 220-volt lamps were put 
on the market. The progress of the metallic lamp has been much 
more rapid, though it has doubtless benefited by the cxperienco 
gained in making the older type. The methods of making the lamp 
have changed only to a small extent, and may be divided into three 
different processes. There is first the so-called paste process, in 
which the metallic powder is mixed with an organic binding material 
till it forms a paste, which is squirted through dics. and then heated 
out of contact with the air, until the binding material has been trans- 
formed into cerbon. The filament now consists of a mixture of 
metallic and carbon particles; it is then heated by the passage of 
current out of contact with the air, until the metallic particles sinter 
together. There is next the substitution process, which consists in 
heating a carbon filament in a mixture of hydrogen and a volatile 
metallie salt. the carbon being gradually replaced by the metal. And 
thirdly, there is the colloidal process, by means of which the metal is 
obtained in the colloidal form, and is at once squirted through dies, 
and submitted to the sintering operation. No great changes have 
taken place in any of these processes, but the separate operations 
have been perfected to such an extent that the product is not nearly 
80 fragile as used to be the case. 

Dr. Jahoda showed that all metal filaments are in reality hollow 
cylindera, and that the internal carals are formed during the carbon- 
ising of the binding material. This fact ought to be taken into 
account in determining the specifie resistance. There seem, more- 
over, to be good reasons for thinking that the temperature of the 
metallic filament is lower than that of the carbon lamp, and that its 
greater efficiency is due to selective radiation. In order to study the 
point, the author examined two sets of carbon and metallic lamps, 
both sets consisting of single filaments, all of which were of the same 
length and diameter. The diameter of the filaments was 0-0625 mm., 
the length was 122 mm. and the surface, therefore, amounted to 
23-96 square mm. The results are given in the appended table. 
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Corbon filament. 


—— = === —— —— а 


Metallic О 
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Watts | y- ^p |Surface ү. ,,_ | Surface 
per ср. Volts, Amp. | J.P. paro. vee Amp. | С.Р. per с.р. 
10 174:7| 0-213 3700| 0:647 20-57! 0-65 133. 1799 
15 1585 0188  2000| 1185 1676! 0-58 65 3685 
2:0 1476 01738 12:85) 1:865 1521 055 42 570 
2:5 1408 03636 918| 261 1405, 052 | 2:56 8-08 
50 1554 01518 675| 355 1300 0505 216 11:09 
55 1500 0:1447 | 5:45| 4:39 12:16 0486 1:69 14-19 
4:0 1264/01428 | 4:52; 53 1171' 0475 | 1:38 1735 
4:5 1255| 01400 384| 6235 1127, 046 ' 116 20'065 
5'0 .1210 01360 3:39! 7 096 24-98 


)! 726 1073 0449 
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From this it will be seen that at every efficiency the metal lamp 
requires a greater surface to emit the light of 1 c.p., and this shows 
that the spectrum is continuous, and that it has a lower temperature 
than an equally efficient carbon lamp. 

The metallic lamp requires a particularly good vacuum, and is far 
more sensitive to the slightest trace of air than is the carbon filament. 
It was, therefore, very fortunate that about this time а number of 
rotating mercury pumps were put on the market, which gave far 
better results than had been possible before. Dr. Сас pump is 
one of these, and was described in THe ELECTRICIAN of August 13, 
1909. p. 704. 

Lamps for high voltages have been suecessfully made, the fila- 
ments having а diameter of 0-02 mm., and the lamps giving 16 c.p. 
on 100 volts, and 25 c.p. on 220 volts. The efficiency in the latter 
case is rather lower than in the former. and is about 1} watts per 
candle-power. Much larger lamps are now being made, reaching 
up to 1,000 c.p., and are very serious competitors to the are lamp. 
Small Jamps for use with dry batteries are also finding a market, 
and have certain advantages, as compared with carbon lamps. In 
the last two years prices have fallen by about 40 per cent., and this is 
due to improvements in method and a diminution in the number of 
breakages. 

In the discussion Herr Satori remarked that he lectured two years 
ago on the same subject, and he was glad to note that the author attri- 
buted the increase of efficiency to selective radiation. This was. 


* Abstract, from “ Elektrotechnik und Maschinenbau," of a Lecture 
delivered before the Elektrotechnische Verein in Vienna. 
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quite clear from the tables, in which the surface of а carbon filament 
necessary to emit 1 c.p. was compared with that of a metallic fila- 
ment giving the same light. The proportion between these surfaces 


was about | to 3 at all efficiencies, and this shows more clearly 


than any speetro-holometric method that the metal lamp owes its 
efliciency to selective radiation. 
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THE CLEANING OF TRAMWAY RAILS.* 


BY A. SCHÖRLING. 


Summary.— After pointing out the great importance of properly elean- 
ing the rails of a tramway system, both from the point of view of the 
rolling stock and of the passengers, the author goes on to describe the 
Various apparatus that are used for this purpose. In conclusion some 
figures relating to cost are given. 


The question of the economical cleansing of tramway rails is 
hecoming vear by vear more important. The increase of traftic in 
the towns predicates a greater production of dust and mud, and 
necessitates а more frequent cleansing of the streets. The grooves 
of rails placed level with the surface of the streets form quite a 
natural receptacle for dust and dirt. Further. the mechanica! 
sweepers which are often employed at the present time, with their 
herd rubber brushes, greatly contribute towards pushing the mud 
into the grooves, whence it is thrown out by the passage of the cars. 
If this mud is not immediately removed the wheels onl у roll on their 
Hanges, the tyres having no longer any contact with the rails. Ап 
*hnormal wear results, and the energy consumption goes up con- 
siderably, while greasy rails both harm the rolling stock and incon- 
venience the travellers, 

The results which have bcen sent in by the different undertakings 
in answer to the questionnaire give some idca of the backward state 
cf reil cleaning from the economical point of view,  Ninetv-eight 
undertakings have replicd to the questionnaire, Seventy-six clean 
their rails. In eight undertzkings this work is carried out by the 
municipality of the district. in seven it is done partlv by the under- 
taking and partly by the municipality. Five undertakings look after 
the cleaning of the railson the out Iving parts of their systems, the work 
on the other sections Feing done by the municipality. One under- 
t^ kingr has provided cach of its cers with a sort of sera per, while one 
undertaking leaves the work to be done bv à contractor. 

The methods of cleaning employed differ with the undertaking. 
Ün some of them the treck is divided into sections, to eech of which 
‘re allotted from onc to four men for cleaning purposes. Cleaning 
їз most usually effected by means of shovels with raised edges, in 
Which smell quantities of mud can he gethered. The workmen who 
ere provided with these shovels either work elonc. in which case they 
throw the mud they have collected to the side of the track, or also 
they work in groups, in which case wheelbarrows sre uscd for the 
Collection of the тий, These Wheelbarrows are emptied at certain 
fixed places, the mud being eventually carried амау in carts. 

On certain undertzkings tho rails are cleaned shortly before the 
street sweepers come Hong. The mud is left at the side of the track 
vnd is Swept away by the brush. This arrangement possesses the 
great disadvantage that some of the mud is swept back into the rail 
Eroove. In order to prevent. this some undertakings clean their 
ruls directly efter the brushes have речке. "ће mud removed is 
thrown on thet part of the street which has not been cleaned. Last Iv. 
"ome undertakings leave the cleaning of the reils to the workmen 
Who are engaged in track repair work. 

It may be mentioned in passing that in the United States, where 
grooved rails are but Jittle used. the groove is simply made up by the 
help of appropriate pe ving, Among the American undertakings 
employing grooved rails а certain number use the so-called auto- 
matically cleaned rail. The interior part of these rails slopes, so that 
by means of a spring the mud can be removed from the groove. The 
Cost of cleaning the track in pounds per kilometre of track per annum 
IS аз follows : For one or more cleanings per day £27, for cleaning 
“ccording to requirements £14. 12s., for two or three cleanings a 
Week £13. 6s., for one cleaning a week £12. 2s. The sum spent by 
the various undertakings per annum under this head seem to vary 
from £9,100 to £500, though most of the undertakings are nearer the 
lower limit, 

According to the replies received, the insufficient cleaning of the 
Teils gives rise to the following disadvantages: For the undertaking 
and the rolling stock (1) an excessive energy consumption, (2) over- 
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loading and consequent depreciation of the motors, (3) a rapid de- 
struction of the sliding pieces on the current. collecting gear, (4) 
depreciation by burning of the trollev wire, (5) continual operation 
of the circuit-breakers and frequent. blowing of the fuses, and (6) 
excessive wear of the tvres. For the passengers: (1) Damage from 
shock when entering or leaving the car, due to the insulating qualities 
of the mud and dust, and (2) disagreeable jolting as the cars pass Over 
the dirtiest parts, 

It being necessary, on the one hand, to have a good method of 
cleaning, and on the other hand to reduce expenses and to be inde- 
pendent of the workmen, many undertakings have sct to work to 
design track-cleaning machines, some of which are described below. 
It should be noted that in constructing а rail-cleaning саг the follow- 
ing points should especially be taken into consideration : The clean- 
ing should be capable of being carried out at any time without in- 
terrupting the service. The machine should be as like as possible 
the ordinary cars to avoid frightening the horses. It should be a 
motor car to facilitate operating. It should clear out the mud from 
the bottom of the groove and clean the rails. The mud thus de- 
tached should be collected in а receptacle which can simply and 
rapidly be emptied when required, The renewable parts of the 
apparatus should be simple and chea р. 


Among the methods used may bo mentioned brushes in the form 
of snow ploughs placed in front of the wheels and under the platform ; 
of the motor cars. These can be raised or lowered by means of levers 
placed on the platforms. The mud is swept from the groove and 
thrown to the side of the track. Theo undertaking using this arrange- 
ment only does so when snow falls and Шо removal of the mud from 
the grooves is an absolute necessity. lf the precaution is not taken 
at once to remove the mud thus thrown out it will be returned to the 
groove by the continual passing of the traffic. 

Another method consists in plicing a piece of iron between the 
wheels of the motorears above cach rail. This is pushed into the 
groove by a powerful spring. The mud is thrown to one side. Ап 
arrangement for wetting the rails to prevent the raising of dust has 
not been provided. These scrapers are worked from the platform 
by means of levers. The undertaking using this arrangement points 
out one great inconvenience. The scrapers often force pieces of 
stone and dust into the points, making their working diflicult, if not 
impossible. 

Brushes placed between the wheels form another method of elean- 
ing. 'l'hev are forced into the grooves by their own weight, and can 
be raised and lowered by the motorman. А watering arrangement 
to prevent dust does not exist. 

А special trailer, fitted with steel scrapers. and intended for clean- 
ing only, can also be used. Between the wheels of a small two-axle 
car are placed two snow-plough scrapers. These are pushed into the 
groove by powerful springs and are worked by а man on the саг. A 
Watering arrangement has not yet been provided. The under- 
takings where this vehicle is used are satisfied with it, the only draw- 
back being that the man who works it is exposed to all weathers, 
This disadvantage has been removed in a second car, One advan- 
tage is that the mud need not be carried about. It is thrown to the 
side in so regular а fashion that it is hardly noticeable after the car 
has gone by. 

Another solution is by means of a trailer car fitted with rotating 
brushes, and intended solely for cleaning. Above each of the rails 
and between the wheels of the car is placed a steel brush connected 
to one of the axles. The brushes can be raised and lowered by means 
of a lever arrangement inside the саг. А water reservoir for washing 
the track is also carried. thus preventing the raising of dust. 'I he 
mud is carried by the brushes into the car, where it collects and is 
removed at intervals. The undertaking using thi: arrangement 
points out that it is cheaper than hand cleaning. though the steel 
brushes wear somewhat rapidly. Another undertaking sivs rail 
Cleaning by this arrangement is rapid, but superficial. м hen the 
brushes are worn and the weather is dry a part of the mud is thrown 
to the side of the road. This is not of great importance, however, 
The same arrangement is also used on a motor car, scrapers being 
employed in dry weather and rotating brushes in wet weat her. | 

Another arrangement is an electrically-driven car fitted with 
scrapers, the mud freed being drawn by pneumatic apparatus into a 
reservoir, which is emptied through a trap. А watering АНА 
ment is also provided. At Cologne a vehicle of this class is used, and 
cleans about 100 miles of track in two days of 12 hours. The rails 
are better cleaned than by hand, and while this method costs 
£20. 8s., mechanical cleaning only costs £5. 15s. per mile. 

From the answers received it appears that all the undertakings 
consider this question of rail cleaning very important, and не ыы 
sums are spent оп it every усаг. Cleaning һу hand M е пап d 
too expensive, and will little by little be replaced by a cheaper an 


more cflicient mechanical system. .- . . 
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MUNICIPAL AND COMPANY COMPETITION. 


There seems to be an inereasing tendency at the present 
time, in some districts, towards inefficient competition 
between municipal and company undertakings in tle 
supply of electrical energy. By the term *ineflicient 
competition” we mean competition that is not for the 
common good. Much is often made of the idea that a cheap 
municipal supply is of advantage to the community at 
large, aud no doubt there is a goud deal to be said for this 
view; the only question that sometimes arises 1s whether 
the financial position 1n striving after low prices is quite 
as sound as it should be, and whether prices at which 
energy is supplied to other municipal departments are 
really commercial. Iu many municipal undertakings so 
much energy is supplied to the other municipal depart- 
ments that the financial position depeuds materially upon 
the prices that can be so charged. 

In the provinces electricity supply, except for the 
smaller towns, is almost wholly in the hands of local 
authorities, so that any competition between town and 
town in the direction to which we refer does not arise; but 
some provincial distriets are served by power companies 
of comparatively recent growth, and here there seem to be 
some difliculties. The power companies are hedged round 
by certain restrictions. In some towns they are not per- 


mitted to supply and in others a supply can only be given 
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if the local authority gives permission, Restrictions of 
this kind must be expectel, because no municipality (or 
company either) will put down plant for publie service 
without sume security of tenure. 

Such restrictions, however, are in some respects unsatis- 
factory. Аз an instance we may refer to the enquiry held 
by the Board of Trade at Radelifle about six months ago, 
The Radcliffe Council refused to allow the Lancashire Elec- 
tric Power Co, to give a supply in their district, aud at the 
enquiry several local manufacturers contended that the 
Council's supply was not as cheap as that of the Company 
and not sutliciently cheap to meet the requirements of the 
district. It is rather curious that the Board, although they 
came to the conclusion, as the result of this enquiry, that 
the supply in the Radcliffe district was ina lequate, refused 
the application of the Company, An intimation was given, 
however, to the effect that the Company might be successful 
on some future occasion. 

Another case of a somewhat similar kind is at present in 
progress at Paisley. There the Tramway Company is bound 
to take a supply from the Council for that part of the 
tramways within the Paisley district. Outside this area 
the Company is taking a supply from the Clyde Valley 
Electrical Power Co., and this Company is willing to supply 
the whole of the energy for a much lower figure than that 
fixed by the Corporation five or six years ago and still in 
force. As the matter is now under arbitration, we shall 
say no more about it for the moment. 

There are other cases in which. tramways running 
through more than one district are similarly placed. In 
each district the tramway has to take energy from the 
local authority concerned. Of course, this is voud for each 
of the local authorities supplying energy, but it does not 
follow that it is good for trauiway enterprise. 

What may be termed “municipal spirit” is often a bar 
to progress. Every small town likes to have its own 
generating station, not because this is the best for the 
community, but because 1t renders the Town Council a rela- 
tively more important body. But for this feeling we doubt 
if there would have been the multiplicity of stations in the 
London area to-day, and it is this spirit that prompts 
municipalities to continue giving a supply at a certain 
price rather than cheapen the supply by taking energy in 
bulk from a power company. Fortunately there are some 
local authorities who do not follow this course, and we do 
rot doubt that, if all the supply undertakings were ran by 
companies, Interests would have been amaleamated to a 
much greater extent than they have been. There 13 often 
talk about the advantages of cheap power supply, but 
there is little inducement for new power companies to get 
to work if difficulties are continually raised iu the attempt 
to get a comprehensive load. 

There is also a tendency for large municipal undertakiugs 
to develop into suppliers of energy in bulk to neighbouring 
towns and districts; in other words, to become power sup- 
pliers on all fours with the power companies This is an 
extension of the original idea with which the undertakings 
Were started, and is true municipal trading. When the 
supply is restricted to a council's district, the trading is 
on à somewhat different footing, though even here argu- 
meuts have often been advanced against it. The case is 
different when the supply is carried to another town in 


competition with another supply authority. The ten- 
deney at the present time is all towards municipalisation, 
and the Socialist would carry this idea to the extreme and 
thus place all employment in the hands of the State, That 
ап extension of municipal trading, at any rate 1n most 
directions, is undesirable will be admitted by those who 
have the general welfare of the country at heart, because 
the weakening of private enterprise necessarily means less 
progress. Advance almost always comes through private 
endeavour, and this will not be exerted unless there is 
promise of adequate reward. 
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Einführung in die Technische Elektrochemie. Edited by Dr. 
Раст, ASKENASY. Vol. 1, * Elektrothermie.” (Brunswick : 
F. Vieweg und Sohn.) Pp. 251. M.10. 

The progress of technical electrochemistry has of late years 
been so great, and has taken such an important position 1n 
chemical technical processes, that since the original book by 
Borchers quite а number of manuals upon the subject of 
electrochemistry have been. published. Some of them have 
been written with the object of embracing the whole subject, 
others in the form of monographs dealing with single branches, 
as, fur example, the excelent publications. of Engelhard, 
which have been reviewed from time to time in the columns of 
THe EtkcrRICIAN. The present book ts to be published in a 
number of complete parts, not as monographs dealing with 
only one subject, but to bring together the different branches, 
This, the first, part deals as a whole with the subject of thermo- 
electric processes. A brief mention of the contents will best 
show the actual ground which is covered: (1) The electric 
furnace, particularly in connection with the manufacture of car- 
bide and ferrosilicon ; (2) The technical production of iron and 
steel in the electric furnace: (3) Silicon carbide and artificial 
graphite; (H Winning of zine clectrothermically ; (5) Melting 
of aluminium oxide. (manufacture of abrasives); (6) Carbon 
disulphide; (7) Nitric acid from the atmosphere: (8) Ozone. 
Each separate branch is treated by a separate author who has 
special knowledge or bas had special experience with that branch, 
This is due to the great specialisation of present-day manufac- 
ture, which makes it very difficult for one author to compile 
satisfactorily a work on technicsl chemistry. 

Dr, Askenasy, the general editor, has written the article upon 
zinc winning. This is а branch of electrothermy which has 
presented very great difficulties to the electrochemical engi- 
neer, and which even now is only in its infancy у; that is to 
sav, И is hardly vet established on a commercial footing. The 
ordinary processes of zine metallurgy are very wasteful of fuel, 
and there is great waste in the wear and tear of the retorts. 
Consequently when а really successful. electrical process is 
devised it will undoubtedly revolutionise the manufacture of 
zinc, 

The section dealing with ozone is a little disappointing, and 
we hardly know why it should have been introduced among 
the electrothermic processes—probably because the oxidation 
of atmosphere nitrogen. precedes И. The part dealing with 
the different apparatus emploved is not sufficiently full, and 
the explanation of what is described is too scanty. One of the 
fullest and best sections is that dealing with iron and steel. 
The principle of the induction furnace is explained more clearly 
than we remember to have seen it in апу other book. This 
section is by Dr. B. Neumann, and is thoroughly up-to-date 
and well written. 

Dr. Adolf Koenig writes a very interesting account of the 
various processes for obtaining nitric acid and nitrates frum the 
atmosphere. He commences with an historical introduction, 
then discusses the theoretical considerations and then the 
different methods. Of course, the Fest known one is that of 
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Birkeland and Eyde, and it necessarily will always be a land- 
mark because it was the first commercially successful process. 
But we now have Muthman’s process as worked bv the Badische 
Anilin und Soda Fabrik in conjunction with Birkeland and 
Eyde. The most recent process is that of Pauling. which 13 
worked near Innsbruck. This is of particular interest owing 
to Pauling’s patent for preparing concentrated nitric. acid. 
which can be used for the manufacture of explosives. The 
other works have gone in more for the manufacture of fer- 
tilisers than for the production of strong nitric acid. 
The conquering of the air and fixing the nitrogen so that it may 
be used for fertilising purposes and thus indirectly as a food for 
man is one of the greatest achievements of electrochemistry. 
Probably in-the no very distant future this will be the only 
source of nitrates and of nitric acid. 

The other sections of the book are thoroughly well written, 
and what goes to recommend them verv much (and for this the 
authors and editor must be praised) is the fact that there 
is no verbosity. Indeed, each section isa most carefully digested 
resumé | all that is essential is included, but the unessential is 
omitted. Ме shall look forward with pleasure to receiving the 
succeeding volumes, and in the meantime congratulate the 
editor, authors and publishers on bringing out a most useful 
work, Е. Молко PERKIN. 
Vibrations of Systems having One Degree of Freedom. By В. 

Норктххох. No. 1 of ** Cambridge Engineering Tracts.” (Сат. 
bridge: University Press.) Pp. 54. 2s. 6d. net. 

The advances in so manv departments of knowledge would 
make us pity the student of the future И works like the one 
under review did not give us a well-founded hope that the 
methods emploved in teaching will become more and more 
comprehensive as time goes on. 

А svstem having one degree of freedom is of such а character 
that its position and configuration can be completely defined 
by the value of some one quantity z. Take the familiar case 
of a pendulum, which vibrates about a horizontal axis. Here 
xz mav be taken to represent the angle the line normal to the 
axis, and passing through the centre of gravitv of the pendulum, 
makes with the vertical: or z may be taken to represent the 
horizontal displacement. from its position of equilibrium of 
the centre of gravitv of the pendulum ; ог И may represent 
other quantities too numerous to mention. 

The quentitv z is called the ^ generalised co-ordinate,” or 
more shortly the ** co-ordinate,” of the system. The author 
develops the relation between the co-ordinate and the time, 
when the system vibrates without friction and with friction, 
and when it experiences forced. oscillations. 

The general results are applied to explain the action of 
instruments subject to sudden impulses, a good example being 
that of a recording galvanometer used for measuring a current 
which is suddenly switched on. The results are also apphed 
to explain the damping of instruments, the rolling of ships. 
and the “hunting” of alternating-current Чупатоз. The 
work is remarkably free from algebreical errors, and can be 
thoroughly recommended. 
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RECENT PHYSICAL RESEARCH. 


IV.—CURIE'S WORK ON MAGNETISM. 


BY D. OWEN, B.A, B.SC. 


1. The name of the late M. Pierre Curie is mainly associated 
with the discovery, in conjunction with Mme. Sklodowska 
Curie, of radium. Perhaps this fact has helped to obscure a 
long and careful series of investigations of ап earlier date which 
we owe to M. Curie. This work owes its value to its suggestive- 
ness in regard to the causes underlying the behaviour of mag- 
netic substances, as well as to the importance of the experi- 
mental results achieved. The appearance of Langevin's 
electronic theory of magnetism was a fitting sequel to Curie’s 
labours on the experimental side. Curie's Paper, “ The Mag- 
netic Properties of Bodies," appears to have been offered to the 


Faculty of Sciences of Paris as а thesis for the doctorate in 
physical science. It was published in the * Annales de Chimie 
et de Physique " of 1895. The Paper appears in full in the 
edition of Curie's collected works compiled by the French 
Phvsical Society (1908). 

The object. of the present article is to set forth the results, 
to give some description of the methods emploved, and to state 
the points of view impressed upon Curie from his survey of the 
work as a whole. 

Langevin has adopted a classification of bodies, as regards 
magnetic properties, which lends clearness to the subject, and 
Is in harmony with the laws established by Curie. In place of 
dividing bodies into diamagnetic and paramagnetic, according 
to whether the magnetic permeability is less or greater than 
unity, Langevin restricts the term paramagnetic to those bodies 
(invariably feebly magnetic) for which the susceptibility is 
independent of the strength of the magnetic field. | 

2. Adopting, then, Langevin's nomenclature, substances 
may be divided into— 

(1) Diamagnetic substances, in which the induced polarity 
is opposed to that of the inducing field. 

(2) Paramaguetic substances, which are feebly magnetised 
in the same direction as the inducing field ; the susceptibility 
being independent of the field intensitv, and inverselv propor- 
tional to the absolute temperature. 

(3) Ferromagnetic bodies, magnetised in the same sense аз 
class 2, but far more strongly, the susceptibility being а com- 
plicated function of the magnetic field and of temperature. 

3. Curie examined the properties of a number of bodies in 
ach of these classes, over a range of magnetic force from 25 to 
1,300 C.G.S., and over a temperature range from that of 
ordinary air to 1,350°C. The quantity in terms of which his 
numerical results are expressed is the susceptibility К, defined 
аз the quotient of the magnetic moment per unit mass by the 
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magnetic field intensity, or Кер. This coefficient тау be 


termed the mass susceptibility, 1t is found by dividing the 
susceptibility as usually understood in this country, the 
volume susceptibility, by the density of the substance. 

The method of measurement chosen was the determination 
of the force experienced by the specimen when placed in а non- 
uniform field, this force being towards stronger parts of the field 
where К is positive, towards weaker parts where K is negative, 
This method has the convenience that quite small simples may 
be emploved. 

The results, briefly outlined, were as follows : Iu the case of 
diamagnetic substances, the susceptibility was found to be, in 
most cases, independent of H and of temperature, Bismuth, 
which is usually accepted as the most pronounced example of a 
diamagnetic body. is an exception whilst in the solid state. Its 
susceptibility falls with rise of temperature up to the point of 
fusion. when it suddenly drops to one-25th of its value. Fused 
bismuth is cetually the most feebly dic magnetic substance 
known. In the fused state the value of К is strictly Indepen- 
dent of temperature. 

Iu nearly all cases there is no change in K at the moment of 
fusion or with alteration to an allotropie form, Тм others, 
change of physical state does produce an effect. As a further 
instance, the change from white phosphorus to red is attended 
Буа fallin K amounting to 20 per cent. Antimony also, like 
bismuth, appears to be anomalous. | | 

The paramagnetic bodies chosen were oxygen, palladium, air 
ond ferrous sulphate. For all these the susceptibility was 
found to be independent of Н, and inversely proportional to the 
absolute temperature. Glass and porcelain were also studied 
to permit of corrections being applied for the perturbing effects 
of the glass or porcelain bulbs used for holding the test samples. 

Curie examined Wiedemann’s апа Plessner's observations, 
which show that MnSO, and CoS0, obev the above law, whilst 
for №30, the change in К is more rapid than according to the 
inverse temperature law. | 

Glass is most often diamagnetic, but sometimes magnetic, at 
ordinary temperature, this evidently depending on the propor- 
tion of iron oxide in its composition. In the case where 1t 1s 
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being the mass of the specimen. In this simple expression K 
is assumed invariable with respect to intensity of field. Н 
denotes the actual magnetic field within the specimen. For 
diamagnetic and paramagnetic bodies demagnetising action is 
inappreciable. In the case of ferromagnetic bodies, for a 
sufficiently large ratio of length to lateral dimensions, the same 
remark holds true; but in general, for bodies of this class, this 
demagnetising effect, and the variation of K with H.as wellasa 
perturbing couple due to the long axis of the specimen not 
exactly coinciding with the direction of the magnetic field, have 
to be investigated and allowed for. 


To find K, then, the value of the product н must be 


known over the whole range of fields used. This involved a series 
of preliminary measurements. Н was found by the effect on а 
standardised ballistic galvanometer of reversal of a small bobbin 


magnetic it becomes diamagnetic at high temperatures, the 


results being expressible by the formula К = т А. The same 


is true of the glazed Bayeux porcelain used in the high-tempera- 
ture experiments. 

The ferromagnetic bodies studied were soft iron, cast iron, 
magnetite (Fe,O,), and nickel. The results are expressed in two 
families of curves, the first connecting | and Н, temperature 
constant ; the second connecting | and T, Н constant. For a 
certain range of temperature above the critical temperature, or 
temperature of magnetic transformation, each of these sub- 
stances satisfies the two laws shown by the paramagnetic body : 


] 
(1) I independent of H, and (2) К a; the value of К being then 


of the same order as for paramagnetic bodies. As the tempera- 
ture falls there is continuity of passage from the paramagnetic 


i i iti | b ud dH P 
stat: to the complicated ferromagnetic condition. In the placed at any required point in the field. "Т was similarly 


found by the aid of a flat search coil set with its plane 
perpendicular to the field and suddenly [moved through 
the short interval of j mm. to 14 mm. in the direction of 
the field ; or, still better, by a like motion of the coil when 
set perpendicular to the above-mentioned plane. (This gives 


. dH, " 
the same throw, since i Aa H, denoting field parallel to 
1 


former stage the substance obeys the law [= А, , which is 
of the same form as the equation for a perfect gas—namely, 


| l i | 
density = RC ^ the density of the gas corresponding to inten- 


sity of magnetisation, pressure to magnetic force, А and R 


heing the respective constants. Just as the gas equation 
breaks down in the region of the critical temperature, so does 
the paramagnetic formula fail near the temperature of magnetic 
transformation. The loss of simplicity in the law of variation 
of density with pressure and temperature is due to inter- 
molecular action ; the same may be true of the phenomenon 
of magnetisation. This analogy of Curie's was adopted and 
worked out in Langevin's theory. 

Whilst, however, the ferromagnetic condition is shown to 
change continuously into the paramagnetic, there is no such 
continuity between paramagnetism and diamagnetism ; and 
the conclusion is drewn that the diamagnetic and paramagnetic 
effects have distinctly different underlying causes. 

Such is a brief résumé of the results of Curie’s work. А 
more detailed account follows below. 

The interesting question occurs whether Curie's law for para- 
magnetic bodies holds down to extremely low temperatures. 


TE -— aan 
The law К о т Would imply infinite susceptibility at absolute 


zero. It might thus be expected that every paramagnetic body 
would pass into the ferromagnetic condition at a certain point 
down the temperature scale, its temperature of magnetic trans- 
formation ; or, at all events, that at some ascertainable point 
the inverse law would cease to hold. Dewar and Fleming have 
shown (* Proc. R.S.", 1898) that for solid Mn50, the law holds 
down to — 186°C. ; and in the case of liquid oxvgen the mass- 
susceptibility found at — 186°С. agreed very closely with that 
deduced by extrapolation from the value for oxvgen at ordinary 
temperatures. The density of liquid oxvgen is 806 times that 
of the gas at (°С. and 760 mm., whilst the temperature on the 
absolute scale is only one-third. The agreement of observed 
and calculated values is certainly striking. So far, then, as 
these low temperature measurements have gone there is no 
divergence from the paramagnetic condition to be recorded. 

4. The Determination of K.— As already outlined, the method 
opted by Curie for the measurement of the susceptibility was 
tlat of finding the pull experienced by a specimen of the sub- 
stance when placed in a non-uniform magnetic field. The 
magnetic energy per unit volume of a body of permeability д in 

2 


à field of force H is given by the expression "g=. Assum- 
ing the permeability of the surrounding medium to be unity, we 


; Г &—1 ; ; 
have force on. specimen = volume x di Ht, in the direc- 
x 


Fic, 1. 


axis of x.) The latter was the plan ingeniously adopted, as the re- 
sults are thereby freed from the disturbing effects of small acci- 
dental variations in H,, the resultant magnetic field. Values of H 


dH dH | 
and 9t ‚ and thus of ze ‚ Were obtained at different points in 


| ; IM . 
the field. The point where the product н I8 а maximum 


was chosen for the position of the specimen, slight error of 
setting being thas rendered ineppreciable, The character of 
the results is shown by the curves of Fig, 1. 

These quantities were likewise determined for varying meg- 
netising currents in the coils of the electromagnet, which was 
of the Faraday form. The values were plotted as ordinates 
against currents as abscisse, and in the actual experiments the 


d 
value of На. was deduced from the reading of the current, 


care being taken always to vary the current cyclically between 
the same extreme limits positive and negative (+8 to —8 am- 
peres), and to note whether the field was due to a falling current 


tion of z Denoting the volume susceptibility by К, since] or a rising one. Indefiniteness due to hysteresis was thus 
#=1--4тЁ, we may write force — volume x ^- SI uH oj шина; 

i y А ах’ 2 | dz ’ The purity of the specimen was carefully examined. Iron 

dH M if present as a salt has only a small effect; but insignificant 


or, employing the mass-susceptibility К, force - MKH di^ quantities of iron, in the metallic form or as oxide or sulphide, 


4 
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can profoundly modify the behaviour of a paramagnetic, and 
still more of a diamagnetic, body. Its presence was evidenced 
either by marked hysteresis effects ог by the complicated 
character of the IH curve, as contrasted with the straight line 
passing through the origin, which all pure paramagnetic or 
diamagnetic substances give. Some quantitative experiments 
on the effect of such impurity were made, using paste impreg- 
nated with known amounts of powdered metallic iron. The 
results show that 1 part of iron to 100,000 of water would, on 
the average just annul the diamagnetism, but give enormous 
hysteresis effects; 1 in 200,000 reduces the mean dia- 
magnetic susceptibility to one-half, and still gives large 
hysteresis effects; 1 in a million gives a mean error in К. of 
10 per cent., hysteresis is no longer sensible, but the IH line 
is distinctly curved, being convex towards the axis of H. 
Laboratory dust is ferriferous, but its influence is different from 
that of pure iron ; the effect, due probably to the sesquioxide, 
is to displace the IH curve so that it no longer passes through 
the origin. 

The pull on the specimen was measured by a torsion balance. 
This is illustrated in Fig. 2. The torsion wire FA carries a 
copper framework, EABC, on one side of which is supported 


the bulb D containing the specimen, whilst on the opposite 
side there is attached a large vertical vane, P,of aluminium, serv- 
ing to damp the vibrations of the system ; and beyond is a 
fine rod supporting the micrometer scale M. Close to the sus- 
pension AF is the horizontal pan т, on which weights are placed 
by means of which the balance arm is adjusted horizontally for 
various masses of specimen. The form of the right-h«nd arm 
of the suspension тау be seen in Figs. 2 and 3; this design 
served to secure stabilitv in the moving system, and to remove 
the balance arm out of the range of influence of the stray mag- 
netic field. On either side of P, and only a few millimetres 
from it, are fixed two similar parallel plates. The move- 
ments of the balance are thus rendered dead beat. The 
whole instrument is enclosed in a wooden case lined with tinfoil, 
all metal parts being connected together and to earth in order 
to avoid forces due to possible electrification. 

The displacement of the bulb D on switching on the mag- 
netic field was deduced from that of the micrometer M. With 
the aid of а reading microscope the movement of D could thus 
be measured to within a thousandth of a millimetre. The 
position of the specimen was carefully adjusted to the same 
point in the magnetic field in each experiment. 

Several torsion wires were used. Couples perunit displace- 
ment of M iu the proportions 1 : 3-6 : 42-8 were thus available 
as required. 

5. Method of Heating.—An electric furnace was employed 
(Fig. 3). Over a porcelain tube, pppp, 12cm. in height, 
closed at the upper end, a platinum wire, 0-7 mm. to 0:9 mm, in 


diameter, was wound in a double spiral, the wire being firmly 
fixed in position by kaolin put over as a paste and baked hard. 
A larger porcelain tube, PP, went over this, the intervening 
space being filled with caleined magnesia or kaolin. To keep 
the interior temperature more uniform, the tube was wound 
with more turns of wire per unit length below than above. 
1,500 watts sufficed to maintain the highest temperature 
(1,350°С.) employed. Ву hand regulation of а rheostat in the 
heating circuit the temperature of the interior could be main- 
tained constant to ,',°C. 

The specimen, in small pieces or as a fine wire, 1s supported 
in the bulb a (of Fig. 3), which is constructed either of glass or 
porcelain or platinum. The bulb is supported on the stem tt of 
vlass or porcelain, this in turn fitting into the metal frame TT, 
which is attached to tlie moving svstem of the torsion balance. 
The electromagnet and the balance were protected from the 
heat of the furnace by the double-walled vessel ABC, through 
which water continually circulated. The wooden box EE and 
the tube ev served to protect the stem (t against disturbing air 
currents, 


Fic. 3.—' Inr ELECTRIC FURNACE. 


Temperatures were measured with a Le Chatelier thermo- 
couple, standardised by Baudin and Delaunav thermometers, 
and the use of a series of standard melting and boiling points. 

In a future article we hope to deal with some further 
details of Prof. Curie's work. 


MR. C. FARADAY PROCTOR’S ADDRESS TO THE NEW- 
CASTLE LOCAL SECTION OF THE LE.E.* 


PRACTICAL EDUCATION. 

I heve felt that the rather exceptional experience of having been 
sent with Mr. Jas. Swinburne, F.R.S., to Paris in 1881 to start a new 
industry in, first. France, and then beck to England, back to France, 
Belgium and Germany, and back again to Paris, bas enabled me to 
form an opinion of not only the difference between English and Con- 
tinente] methods, but also of the adaptability of the hands to the 
work to be.done. In the first place $he foreigner surpasses the 
English work-hand in general personal neatness and orderliness in 
work and especially so in elementary education. It is casy to find in 
a batch of, вау, 100 ordinary Parisian female factory hands from 
5 to 10 thoroughly competent to keep forewoman's books accurately 
and more neatly than many professional male clerks of same age in 


England, and at the same time they would have a thorough grasp of 
E ——— ——————————————— SPUR ee 


* Abstract of the address delivered to the Newcastle Local Section on 
Monday last, October 31st, by Mr. С. Faraday Proctor, Chairman of the 
Section. 
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cross checking their work for accuracy, &с. On the other hand, if 
the English girl has not had squeezed out of her brain by cramming 
into it matter which she has not vet realiced mizht possibly be of us 
to her. she has more initiative, courage and nerve to overcome ditti- 
e ilt. processes, but the great lack of neatness necessitates selecting 
very young giris, who give promise of tidy habits. ind carefully train- 
ing them, but often the most elementary education hes already bee 
forgotten. 

Many of the Papers read recently before the British Association at 
Sheficld strongly support my argument that a more practical form of 
edueation is required. The present system tends to regard the suc- 
cessful passing of an examination as a proof of the scholers know- 
ledge. but L contend that it only proves his ability to pass examina- 
tions, and the true proof of the efticiency of his education is his ability 
to earn a good living for himself and a social position somewhat better 
than that which he would inherit from his perents. No person ever 
thinks of contesting the importance of efficiency or economy, and 
certainly no financier ever questions the necessity of earning a profit. 
and vet how very many cases we see of rapidly increasing waste and 
adherence to wasteful methods. These points have been so very 
ably dealt with in Mr. R. Blair's Paper that I have felt thet there was 
scarcely any excuse for continuing the subject. but I do not know 
what [ could substitute for it ; and, on the other hand. I contend 
that the man who hoards up greit knowledge is worse than а miser, 
for the latter must leave his wealth when he dies, whereas the former 
takes his knowledge with him. thus it is his duty to publish his views, 
end trust that by so doing he may advance the general knowledge. 
Г hope that in some small measure [ may succeed in getting my 
listeners to consider how greater efficiency can be obtained for the 
rising generation over the somewhat laborious methods we use to 
obtein our daily requirements. 

Таке, for example, how rapidly a good engineering draughtsman 
or erchitect cin take in the whole of a desizn and point out errors 
before the quickest readers could possibly understand a tenth part of 
it if described in writing. vet how very few people are able to make 
even а tolerably good sketch, Every journalist is realising the value 
of illustration, but I am afraid that our schools still do not sufti- 
ciently insist on drawing being generally learnt, but rather regerd it 
as an extra. Nir John Gorst in the address he gave in this college 
stid, “It is advised that more technical and practical instruction 
should be given to the children of our elementary schools by replac- 
ти the book schools with what Germen cducationists call * work 
schools. | 

Мг. Blair, in the early part of his Paper refers to г case of a mecha- 
nice] engineer with first-class honours finding it extremely difficult 
to obtain a post until he got influence to aid him. (See THe ELEC- 
TRICIAN. р. 934. Vol. LAV.) 1 сап well understand the position. l 
heve had to go through batches of letters from candidates applying 
for posts, and assist others in the same work. Even when ә highly 
treined man is wanted, a long list of successful examinations passed 
tends more to depreciate the chance of success of the candidate, 
since it not only indicates a want of practical experience, but shows a 
long experience at learning just how to grasp the particular informa- 
tion required for passing the examinations, without spending time 
en observing the many side issues that a less successful, but equally 
studious. man may have heen observing. end which are essential in a 
man if he is to be of use in a factory. Again, а man who has devoted 
his energies to examination passing has obviously been gathering his 
information from books; whereas, in a factory, he will soon find that 
the process or processes he has to deal with are already far in advance 
of the text-books on the subject, and his work will consist of a very 
close observation of the processes (not books) and the noting of each 
slight alteration. 

Another very striking point which Mr. Bhir made illustrated the 
waste that is going on in connection with the training of engineers. 
Ho showed that, of a certain number, under 30 per cent. are at engin- 
coring work and 70 per cent. actually turned to teaching. Employers 
are blamed for not taking advantage of the theoretically trained men, 
and indeed are accused of being prejudiced against them; but I 
think that any fecling they have is far surpassed by the often rather 
openly shown want of appreciation exhibited by the theoretical 
student for his practical associates in either the college or works. thus 
resulting in the breach between the practical end theoretical sections 
о' à works, which so often leads to the want of efficiency especially in 
the theoretical departments. . Personally, I think it is this breach 
hetween the theoretical and practical departments that accounts for 
the inefficiency of much of our present work. | 

From ту various experiences I have selected some examples 
Which, I think, illustrate some of the practical work required in a 
factory. In 1884, when I went to Lille, France, to assist т the 
fitting up of the Lille factory. Мг. С. Н. Stearn drew my special 
attention to having the platinum Jeading-in wires of the lamps 
thoroughly clean. He mentioned that he had several times drawn 


attention to the trouble, but had not got it stopped. T do not want 
to belabour the point, but I have found that the highly. trained 
scientist is apt to consider such questions zs dirt on a piece of wire 
is а matter that the foreman should seo to, and frequently he is 
sitiste Uthat his work is done as soon as he has censured the foreman, 
It is. however. this sort of thing thet causes the damage, for by a 
more judicious process I found that it was possible to get the wires 
actuslly sealed into the glass perfectly clean and vet when the lamp 
was finished the wires in some cases were dirty, or at least black. By 
following the matter up I discovered. that the glass was being 
decomposed and the oxide of lead init being converted into т Чаю 
lead on one pole. On reporting the discovery to Mr. Stearn, he 
pushed it still further and succeeded in getting indications of gas 
being given off at the opposite pole. I have given this matter in 
some detail, because I know of many somewhat similar cases where 
the want of a closer touch between the scientific and practical ability 
of a factory hos caused heavy losses. For real economy or efficiency 
I contend that we must go still further and have not only the prae- 
tical and theoretical departments working together, but also the 
commercial department. 

I think, from a theoretical point of view. education must consist 
of two primary processes, namely. impressing on the brain a picture, 
and, secondly, the cultivetion of the brain in such а wav as to enable 
it readily to receive the pictures and to be able to call them to mind 
at will. Profitable educetion must consist of the opportunities 
given to the brain of obtaining records and the choice and permanency 
of the records obtained. Supposing, however, we have a large col- 
lection of good records, they are of little use unless they can be called 
to the front at appropriate moments, and even then it requires 
another. and I think a still greater, facultv, namely, that of seeing 
how to fit in the various somewhat similar pictures or impressions in 
such a way as to make them of use when new con:litions occur, and 
so enable the brain to form 2 now picture, continually drawing from 
its stock of records until what is called a completely new idea has 
been developed. | [ 

As en example, Мг. Proctor illustrated the development of the 
present method of making an incandescent lamp. and the combination 
of idees whereby he arrived at the funnel-shaped glass stem used et 
present. Continuing. ho said: Now, what I went to draw special 
attention to is the system thet the brein hes of adapting the various 
pictures or parts of them one to another until tho idea is complete, 
end I contend that the overcrowding of the brain with records seems 
to crowd out the faculty of putting together the verious ideas, or 
пуре the impression gets so permanent a set that it ean only see the 
thing exactly as it was; and Е think (охоте extent this can be taken 
as an explanation why some inventors or originators are bad spellers, 
for they only have a genera! idea how the word is written, whoreas 
the brain that cannot see another way of spelling is (shall T say for my 
own вә ke) wanting in originality. Of course. there must Бо à proper 
balance of ideas, or I might вау intensity of the pictures, and I believe 
toa great extent the rapid progress that other nations have made as 
compared with ourselves is owing to a better view of the ultimate 
object. 

Раш told that in Germany a clear understanding of the problem 
under consideration is regarded as of paramount importance, In 
France [ know from many professional friends that one of the most 
difficult examinations a professional teacher has to pass is that of 
lecturing to his examiners as if thev were voung students, and thus 
being restricted to the most simple language. I cannot but feel that 
in some cases at home our lecturers assume that their audiences have a 
greater interest in, or knowledge of the subject. than is often the case. 
or justifiable. Possibly. however, thev are so accustomed to the 
societv of the most highly troinod that thev cannot descend to the 
level of mere man, and vet such men as Faraday were content to use 
simple language, and even loved te teach the voung. 

America, again, is a most striking example. Their success I cannot 
but feel is the clear view of what might be called the meeting point of 
every problem -—namoelv, does it pav ? The усту suggestion of tho 
word I know grates on the delicate ears of some pure scientists or pro- 
fessional men. and yet even 1 per cent. greater cfliciency in а machine, 
or the suggestion that a little bit of powder like radium сли have апу 
superfluous energy. is of immense interest. Then. why not also study 
how to show the rising generation by a few simple pictures all that we 
have so laboriously learnt. and thus leave their minds and brains clear 
enough to grasp the much larger field of knowledge that is every day 
opening up before them. | 

It is only by seeing our own deficiencies that we can hope to тат- 
tain the lead that we used to have in many industries, and which is 
certainly less to-day than it used to be. Thus, America, who, 
although she pays 10 to 20 per cent. higher wages, сап, and is « lling 
thousands of pounds worth of machinery т England. Germany 
also is not only selling large quantities of small electrical fittings, 
but also considerable quantities of heavy electrical machinery. - 
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While in Paris I visited the paper mill of a friend and was much 
impressed by his mentioning that he bought sc rap paper in England. 
was re- making it and selling it again in England, From a Board of 
Trade return point of view it would increase our exports and imports, 
but is it economy? I tried to get. local paper-makers to teke up the 
idea, but no. they shut up their mill because it did not pay. We used to 
have large glass works. but our workmen would not use improved 
methods, thus the trade went to Germans who did do so. When we 
меле і glassworkers for lamp making we had to go to Gormeny for 
them, and pay from £5 to £8 per week Юга poor diy s work, with the 
result that we trained girls, who now, by the aid of machinery, do 12 
times the amount of work. At first it was feared that eventually the 
husiness of incandescent lamp making would become a German busi- 
ness, and, indeed, one English maker still imports berge quantities of 
Gorm2n-made lamps for the English market. but we can certeinly 
claim to be selling а large quantity of English-made lamps abroad, 
although, on the other hand, | think it must be admitted that Ger- 
many sets the pace as regards electric lemp-bulb тг Кїл. Of course, 
many millions of bulbs are made in Engl:nd, but I do not know of any 
one being able to export them at a profit; and why not ? Is it the 
labour or the capital ? The materials are as near to us, and I believe 
quite as clieap. 

Some people suggest other reforins than а mere practical education. 
and, indeed, one large manufacturer. who often advocates drastic 
reforms (at least as revolutionary as I want), has proved that even the 
long-established Continental business of telephone making can be 
wrested from the foreigner (who has the advantage of good wood 
supplies) and made profitable in England. | contend the secret is 
simply a good, or real, combination of capital ond labour. of theory 
and practice, backed, of course, by good commercial ability. 

I hope that my hearers will not accuse me of depreciating the abili- 
ties of the Britishers, for nothing is further from my mind. When 
once stirred to action I believe no nation and no men are more capable, 
cither individually ог collectively, of working for either their own or 
the good of the world in generel; but how to arouse them into seeing 
that to try and force into the brein of every child а definite mass or 
more or less useful information, served up in à most uninviting way 
(and when found more than he can digest. vou spare the rod and spoil 
the child by immediately giving him an extra dose of a hundred lines 
or more of a long since dead language to learn), is in my opinion the 
most effective way of making him detest the lesson far more than his 
ancestors ever did the old-fashioned but practical rod. Yet we were 
once called а precticel nation. Why cannot we only teach the bore 
essential principles of economic life to the masses, and give special 
assistance to those showing a real aptitude for study, et the same 
time giving more attention to the ability of the teacher to teach 
rather than his or her ability to learn, as shown by the passing of 
examinations in subjects thev ere never likely to require during their 
teaching duties. 

Mr. Proctor finally. referred to the ridiculous and complicated 
systems of weights and measures used in this country, for which 
systems we are all individually responsible to some extent. In this 
connection he referred to recent comments of the “ Electrical 
World," which journal made the very practical suggestion that those 
desirous of aiding progress should follow the example of the American 
Electrochemical Society in insisting that all Papers read. before tho 
Society and containing English measures must have the correspond- 
ing metric values to a hke degree of numerical precision. inserted 
immediately thereafter, The Hluminating Engineering Society and 
the American Institute of Electrical Engineers ere stited to be else 
following this lead. Mr. Proctor continued: Why cannot we also 
follow their exemple ? I would suggest that as far as we can we 
should, when using English weights and measures, stick to pounds 

and tons (the English and French tons are epproximetely the same). 
‘The use of the pound and ton without the hundredweight and quarter 
will facilitate the change when our Government is sufficiently. in- 
terested in the future economy of the country to make it compulsory. 
Our pennies and halfpennies are so nearly equivalent to the French 
oc. and 10e. pieces that they were for а long time current money. 
Abroad our sovereign is always accepted as of 25 franc value; our 
4 shilling росе is practically the sume as the French 5 franc ; thus the 
only important change would be the adoption of a silver coin the same 
value as the franc, and making gold pieces equal to 10, 20 end 25 of 
such coins, the latter being the equivalent of our sovereign. Many 
accountants that I have discussed the subject with agree that the 
saving in their work would be equal to from 10 to ТА per cent. in 
labour. 

I see from the * North Mail” of October 14th that “ Public 
Opinion " says, * Our educational system. like our Loor Law. is an 
absolute failure, and the people are only beginning to realise the 
fact." The problem is how can we rouse up sufficiently to obtain а 
majority in favour of greater efficiency in life and learning. 
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CORRESPONDENCE. 


афро 
FISCAL POLICY AND ТИЕ ELECTRICAL INDUSTRY, 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: Speaking of exports and imports, Mr. Hookham savs 
that labour is paid for by labour, and employment by 
employment. : 

Surely what we exchange is material 4 labour ! profits for 
the same three items in varying proportion, And on this 
fundamental idea depends the whole theory of scientific pro- 
tection, as practised by all other manufacturing countries.— 
Гат, &c., 

Norwich, Nov. 1. У. E. GLENDENNING, 

TO THE EDITOR OF THE ELECTRICIAN. 

Мк: du vour issue of August 26th a letter appeared. from 
Mr. А. Bruce Anderson on the Fiscal Policy, which controversy 
started as applied. to the electrical industry, but now has 
developed into the general policy of Free Trade v. Protection. 
In that letter he promised on his return to * make tlie attempt 
to show that exports do not pav for imports,” but the letter 
of October 18th does anything but this. He writes about the 
letter of June lth of Mr. Hookham. the celebrated 12,000,000 
starvation quotation, asks a few questions, and fintshes, leaving 
his promise unfulfilled except by a few indirect. references, 

Now, will Mr. Anderson oblige Free Traders all over Britain 
bv confining his next letter to the promise contained in his 
August 4th letter? The Free Traders" contention is that it 
cannot be so shown. Мг. Anderson and many Protecttonists, 
judged by letters and speeches, think it can. Will he oblige ? 

The following figures from the Blue Books of imports and 
exports of goods, and also of gold and silver bullion and specie, 
show decisively that the “ balance of trade,” which it is alleged 
we owe to foreign merchants, 15 not and cannot be paid for т 


gold. 

Imports and exports of goods, Imports and exports, gold, &с. 
1909 ..£523,090,000 ... £291,000,000 ...... £39,513,173 ... £31,972,039 
1901... 522,000,000 ... 280,C00,000 ...... 32,217,306 ... 26,015,102 
1922 ... 528 600,009 .. 283,000,000 ...... 31,593,345 ... 26,125,906 
1903... 543,000,000 ... 291,000,00) ..... . 38,957,723 ... 39,233,233 
1904 ... 651,000,000 ... 301,007,000 ...... 65,563,977 .. 46,302,832 
1905 .. 565,000,000 ... 330,000,000 ...... 51,559,909 ... 45,391,519 
1906 ... 608,060,000 .. 3876,000,C00 ..... . 63,330,653 ... 61,482,552 
1907 ... 616,000,900 ... 426,0C0.0°0 ...... 13,072,439 ... 67,786,858 
1968 ... 593,000,000 ... 377,000,005 ...... 56,472,203 ... 63,252,987 
1909 ... 625,000,000 ... 378,000,000 ...... 66.506,718 ... 60,034,718 


— ——— — —À — — M — — Ó 


£5,701,000,0C0 £3,333,000,000 £498,597,596 &467.597,051 
* Adverse,” balauce £2,571,020,000. Balance £32,000,345. 
I am, &с., 


Manchester, Oct. 30. Н. В. С. 
“THE COMMERCIAL АХ D INDUSTRIAL SUPPLEMENT,” 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: Ít is good news that vou have decided to make vour 
INbUSTRIAL SUPPLEMENT a weekly feature of Tug ELECTRICIAN. 
I think there has been a feeling in electrical commercial and 
industrial circles for some time that it маза pity that a journal 
of the standing of vours should h:ve concerned itself almost 
exclusively with pure science. 

It is said by some that our electricel industry is ша parlous 
state, and apparently they think that it should. have, in 
quantitv and quality, the electrical journals it deserves. I 
helieve, however, that it is of sufficient national importance and 
dignity to deserve а bigh-class weekly journal, well edited, 
printed with good type on good paper, with properly displayed 
advertisements, and no politic s. 

Jf Tae ELECTRICIAN, which has conformed to these principles 
in the past, will continue them in its new form, I feel sure that 
the support it will give to the industry will be reciprocated, as 
no journal can pn on its own philanthropy.—I am, &c., 

London, Oct. 28 < WELLWISHER.” 


| \№е are ШЕП to vur corespondent for his good wishes. 
We take the opportunity to point out that we have carefully 
measured THe Evecrrician columns through the just com- 
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pleted volume. and we cannot find т this or апу previous 
volume justification for the statement that THE ELECTRICIAN 
has “concerned itself almost exclusively with pure science.” 
There is more truly commercial matter (electro-commercial, we 
mean, of course) in THE ErgctgictAN, taking the measurement. 
column by column, than in any otber electrical publication 
published in this or any other country, We have included in 
our measurement. original contributions, Papers, discussions. 
and other sections which go to make up the weekly issue of 
Тик EtkcrRICIAN.. We think our correspondent must have 
come to regard the important original and other Papers on 
subjects upon which the industry of electricity ts fonnded as 
"pure science.” But. surely this is a wrong view. The 
industry of electricity, more than that of anv other, is built up 
entirely upon scientific data, and to give апу but the fullest 
space to Pepers and discussions which are in themselves the 
very besis upon which the advance of the industry must come, 
would, we urge, be exceedingly harmiul. We are acquainted 
with no other publication. which sacrifices. something from 
the revenue point of view bv 2 consistent. determination that 
no contribution towards а full knowledge of what is being 
done in the world of invention and research shall be omitted 
fram its peges. Our correspondent, who has a wide acquaint- 
ance with publicity matters, will agree that the easy peth 
would be to fill these columns with matter which is obteine ble 
iu unlimited supply. but which is not always of that quality or 
real value to the industry that is represented by the more 
technical, but also more essential, matter which finds publicity 
through THE ELECTRICIAN. 

Our experience with the INDUSTRIAL SUPPLEMENT shows us 
that its weekly issue will be more in accordance with the 
requirements of the industry than keeping back for a month 
шапу interesting and important details of new apparatus 
intended for general use in the industry.—Ep. Е. ] 


POSTMASTER-GENERAL’S ANNUAL REPORT. 


The 56th annual report of the Postmaster-General, which 
was issued on Wednesday, contains particulars of the business 
carried on by the Post Office during the усаг ended March 31, 
1910. The following extracts from the report will. be of 
Interest to our readers :— 


Teleqraphs,—During the vear ended March 31. 1910, sti 884,000 tele- 
grams passed over the Post. Office wires; compared with 84,825,000 in 
the previous vear. "The increase of 2-4 per cent. coming after а period 
of steady decrease сап be accounted for in part by the general election 
and by renewed activity on the Stock Exchange. "The total value of the 
telegrams was £2,769,053, compared with £2.700.507 in the previous vear. 
During the vear 214 additional post offices have been opened for telegraph 
business, Guarantees have been given for 144 of these, in 80 cases Бу 
publie bodies and in 64 by private persons. "There are now 11,291 post 
offices in the United Kingdom at which telegraph business is carried on, 
ах well as 2,419 telegraph offices at railway stations and other public 
places, 

Improved forms of telegraph apparatus ave still receiving careful atten- 
tion, Modern keyboard perforators have greatly enhanced the utility 
of the Wheatstone automatic telegraph which is actuated by perforated 
slip. and the use of printing telegraph apparatus also is receiving special 
attention, A satisfactory trial has been made of undublttor apparatus on 
the Bristol Cork civcuit, with a view to aveiding the use of repeaters on 
submarine cable cirenits. Additional pneumatic tube services have been 
introduced between the Central Telegraph Office and several London 
offices which were. previously served by wire; and also at Hull and 
Aberdeen between the head office and certain branch offices. This will 
permit а saving of statt and a reduction in the number of wires. The 
practice of delivering telegrams by telephone, which will, when the public 
hax become fully accustomed to it, be found expeditious and convenient, 
is also being extended. E have appointed a Departmental Committee 
to consider this and other related questions. 

The main underground telegraph line to the west has been completed, 
and the wires between London and the landing places of the important 
cables starting from the west of England have now been diverted to the 
underground route. The northern underground line has been completed 
to Edinburgh; а section. of underground work from Avlesbury to 
Coventry has been laid down, completing the second London- Birming- 
ham underground cable; additional pipes and cables have been laid 
down between Manchester and Warrington, Manchester and Ashton, and 
Manchester and Stockport ; and pipes have been laid between Leeds and 
Stockton, Chatham and Canterbury and Berkeley and the city boundary 
of Gloucester, During the present financial vear it is hoped to lay pipes 


from Gloucester to Worcester, from Leeds to Hull and from Canterbury 
to Nt. Margaret's Bay and Abbot's Clitf, the landing: places of Continental 
cables, and cables from Berkeley to Worcester and from Stockton to 
Leeds. The cable from Stockton to Leeds will complete the line from 
Warrington to Neweastle ; and the pipe work from Gloucester to Wor- 
cester and the cable from Berkeley to Woreester will complete the under- 
ground connection between Bristol and Birmingham. ‘There will then be 
a triangle of underground lines with the angles at London, Birmingham 
and Bristol, the underground lines to the south-east, the north and the 
south-west) being. extensions from these three towns, Alternative cir- 
culation via two sides of the triangle instead of the third side may be of 
great value in time of breakdown. 

The number of foreign telegrams sent to and from the United Kingdom 
during the vear (exclusive of certain telegrams dealt with entirely. by 
cable companies) мах 10,259,000, an increase of about. ЗЮ as come 
pared with the preceding vear. As part of the practical trials of fast- 
speed. apparatus mentioned in last vear’s report, quadruplex. working 
with the Baudot type of instrument has been introduced experimentally 
on two of the Anglo-Netherland wires; and as a result of the success ot 
this experiment it is proposed to make the arrangement permanent after 
the completion of certain rearrangements now in progress at the Central 
Telegraph Office, Бу which the space allotted to the Continental wires 
will be inereased. Reference was made in last year's герой to the 
examination of codes undertaken on behalf of the International Tele- 
graph Union by the British, French and German Telegraph Administra- 
tions. No less than ISL codes have been submitted for examination. 
The examination is now approaching completion, and it is hoped that the 
Administrations will shortly be in a position to issue certificates in favour 
of those codes which are. regarded as complying with the prescribed 
standard, 

As the result of negotiations with the Norwerian Government, arrange- 
ments have been made for the acquisition of the Anglo- Norwegian tele- 
graph service by the two Governments from January 1, 1911, а new cable, 
which will be the joint property of the two Governments, being laid 
between Хем Ыис and Arendal. On and from that date the rate for 
telegrams between the two countries will be reduced from 3d. to 214. 
per word, 

Wireless Teleqraphy.- During the усаг 1909-10 the Post. Office gec- 
quired from the Marconi Со. and Lloyd's their coast stations in the United 
Kingdom open for commercial communication with ships. The stations 
were as follows > Caister (Norfolk), North Foreland (Kent), Niton (Isle 
of Wight). Lizard (Cornwall), Seaforth (Liverpool), Rosslare (Wexford), 
Crookhaven (Kerry) and Malin Head (Donegal), The sums paid to the 
Company and to Lloyd's were £15,000 and £2400 respectively. The 
former amount covered, in addition to the stations in actual operation, 
certain plant at other stations, the working of which was suspended, 
together with the right to use, free of rovalty, the existing Mareom patents 
and any future patents or improvements, for a terim of 14 years, for com- 
munication for all purposes between stations in the United Kingdom and 
ships, and between stations on the mainland of Great Britain aud Ireland, 
on the one hand, and outlving islands on the other hand, or between any 
two outlving islands; and (except for the transmission of public tele- 
grams) between any two stations on the mainland, and on board Post 
Office cable ships. The stations are open under the International Radio- 
telegraphic Convention (as they were before their acquisition) for com- 
munication with all ships, equipped with any system of wireless tele- 
graphy, and the Post Office is free to use or to experiment with any 
system of wireless telegraphy at its discretion. The Marconi Со. retains 
its licence for its long-distance stations at Poldhu and Clifden, which are 
primarily intended for communication with America, In. connection 
with the purchase of the short-distance stations by the Post Осе, the 
Marconi Co. and Lloyd's arranged to cancel an agreement between them- 
selves which was made т 1901, and which had been found difficult to 
work and so had tended to impede the development of wireless telegraphy. 
The negotiations and arrangements were conducted throughout with the 
knowledge of and in consultation with the Lords Commissioners of the 
Admiralty, who, like the Postinaster-General, considered that the stations 
should be in the hands of the Government and should be worked ах part 
and parcel of the general telegraphic system of the country. 

Му predecessor laid stress on the importance of allowing no private 
monopoly in wireless telegraphy to grow up, and expressed the hope that 
the new arrangements would result in an even more rapid extension of the 
ue of this important invention than had taken place in the past. Пияз 
hope ешь likely to be fullv realised. dt is hoped that before lony there 
will be а ring of thoroughly equipped stations round the coast of the 
United Kingdom. The system, when thus completed, is likely to prove 
of the greatest possible value to shipowners as well as to passengers by sea, 
and l think that shipowners will be well advised to proceed as rapidly 
as possible with the equipment of their vessels. 

The number of radio-telegrams dealt with during the year at the 
stations which are now in the hands of the Post Office was as follows : 
Outward radio-telegrams to ships, 3,266, as compared with 1.817 in 
1908.9; inward radio-telegrams from ships, 27.727. as compared with 
22,732 in 1905.9. Apart from the Post Осе stations, there are one or 
two stations carrying on а more or less restricted. tratie with ships, 
especially packets owned by certain railway companies, 

During the усаг 1909-10, 60 licences covering 79 installations have been 
granted for stations in the United Kingdom under the Wireless Telegraphy 
Acts. "These (with one exception) were for experimental purposes. The 
total number of licences for land stations in existence on March 31st last 
was as follows: Commercial, 6 licences; 8 stations: private business 
(including lightships), 5 licences, 1 stations > experimental 64 Jieences, 
242 stations; minor eases (experiment id) in which pormis don his been 
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given by letter, 93 licences. Up to March 31st last. licences had. been 
granted to shipowners covering 130 ships. The majority of these are 
Atlantic liners, but а considerable number of other vessels, notably rail. 

ray companies packets and vessels trading to South America and to the 
East, have now been equipped. 

Tele phones. —'The total number of telephone trunk line exchanges open 
at March 31 last was 643. compared with 598 at March ЗІ. 1909. The 
capital expenditure at the same dates was £5,596,756 and £4.682,796 re- 
spectively: the numberof conversations over inland trunk lines 26,566,318 
and 23,502,024 respectively ; the gross revenue from inland calls £662,845 
and £573,883 respectively: and the receipts from Continental calls 
424.135 ard £22,125 respectively. During the year 127 post office tele- 
phone exchanges were opened in the provinces— 100 in England and Wales, 
16 in Scotland and 11 in Ireland. Of these, 62 were opened under guaran- 
tee terms under which the State bears two-thirds of any loss on the ex- 
penses of working. As the period of the licence of the National Telephone 
Co. draws to a close the work of extending the telephone system to the less 
populous parts of the country has fallen more and more to the Post Office. 
Such extensions are of great value to the districts concerned, but yield 
no direct profit for some time, even if they do not cause а loss, As the 
great majority of the Post Office provincial exchanges are of this class, a 
favourable balance-sheet cannot be expected until the Company's busi- 
ness in more profitable districts is taken over. Гат. however, convinced 
that, in the future, the policy of judicious extension will be fully jus- 
tified; and, with your Lordships’ sanction, ] have arranged with the 
National Telephone Co. that they shall proceed with extensions in the 
outlying parts of areas served by their system. Continued employment 
will thereby be provided for their construction staff, while an undesirable 
check to the telephone service in this country will be obviated. Besides 
the 127 exchanges above referred to, 62 public call offices, with full 
facilities for speaking over local and.trunk lines, were epered at placeswhere 
the number of prospective subscribers was not sufficient to warrant the 
opening of exchanges ; and 39 rural call oftices with limited facilities were 
also opened. "l'ho total number of lines directly connected with the Post 
Office provincial telephone exchanges on. March 31. 1910, was 23.635, 
compared with 22.354 on March 31, 1909, and the number of exchange 
telephones rented increased from 30.937 to 33,330. 

Considerable progress has been made in carrying out the arrangements 
for the consolidation of the existing plant and exchanges of the Post Office 
and the National Telephone Co. in Glasgow. Duplicate exchanges are 
being closed and the subscribers! lines concentrated on a single exchange 
in each district. The new Post Office central exchange will be completed 
during the current year, and when it is opencd the existing central 
exchange will be closed, and many of the lines now connected with the 
National Telephone Co.’s Royal Excharge will be transferred. New 
exchanges of the latest type are beirg constructcd by the Post Office to 
serve the districts at present served by the Queen's Park, Bell, Tron and 
Bridgeton exchanges, and by the National Telephone Co, to serve the 
district at present served by their Douglas exchange. In addition. a new 
exchange has been erected by the Post Office to serve Lenzie ага Kirkin- 
tilloch. These changes have involved, and will involve. a large expen- 
diture on the part of the Post Office without much immediate return, but 
the result should be a considerable improvement in telephonie facilities 
for the citizens of Glasgow, while I am hopeful ‘that ultimately the 
financial returns will also be satisfactory. 

The number of telephones connected to the municipal systems at Hull 
and Portsmouth on March 31st last was 2.931 ard 2.514 respectively. 
whilst 1,848 telephone stations were installed on the Guernsey State 
system. The number of tek phones connected in the Metropolitan area 
with the Post Office system on March 31st was 64.200, a net increase 
during the year of 0.075 ; whilst the number of call offices increased from 
682 to 766. The mileage of underground pipes in this area was 2.492 and 
the length ef underground wires 479.899 miles. 

Accounts for the year ended March 31, 1910, of the income and expen- 
diture relating to the trunk system. the London service and the provincial 
exchange system are given in an appendix to the report. The income 
from the trunk line system was £660,399 and the expenditure £569,219. 
the balance available for depreciation or repayment cf capital being 
£91,180. The expenditure on the London excharge system was £353,363 
and the income £525,589, the correspondirg figures for the provincial 
exchange system being £263.288 and £205,389, a deficiency of £57,890 
being shown. The amount of royalty received during the year from the 
National Telephone Co. was £317.807. and from other licensees £2,783. 

The finance of the Post Oftice telephone system has recently been the 
subject of some criticism. and in particular considerable publicity has 
been given to a statement originally made at the annual meeting of the 
National Telephone Со. that the average cost of construction per tele- 
phone station was about £52 for the system of the Post Office ах compared 
with about £30 for the National Telephone Co.'s system. — In this calcula- 
tion it appears to have been overlooked that the expenditure taken as 
the cost of the existing Post Office telephone stations included a sum of 
about £1,000.000 expended in providing plant for the use of the National 
Telephone Со. This sum should, therefore. have been added to the com- 
pany's expenditure, raising the average cost by about £2 per station. А 
corresponding deduction would reduce the Post Office expenditure by 
about £11. 10s. per station. Expenditure on land and buildings seems 
to have been excluded from the Company's eost per station and included 
in the cost attributed to the Post Office system. Part of the Post Office 
expenditure has been for plant to replace the Company's overhead wires 
and cables and some of their older excharges after the transfer of their 
system to the Post Office at the end of 1911. About 65 per cent. of the 
Post Office stations are in London, where а very costly underground 
system has been provided, and the average length of the lines in use is 


about. double the length cf tho lines on the Company's general system. 
The Post Office has also provided all the underground junction wires for 
communication between the exchanges of the two systems in London. 

The following estimated figures show the extent to which the telephone 
is bejrg used for serding messages for onward transmission as telegrams 
and express letters : ‘Telegrams, 4.926.000, an increase ат 1908-0 of 9-95 
por eent. ; express letters, 163.400. increase 1023 percent. The number 
cf messages sent to the Post Office by tel phone for onward transmission 
as ordinary letters decreased from 4.400 in. [908-9 to 3.200 in. 1209-10. 
The telegrams delivered during the vear to addressees Бу telephone 
numbered 2,154,000. 

The rentals in respect of private wires provided by the Post Office 
amounted to £204,278, compared with £195,243 for the preceding усаг, 
There has recently been a considerable demand for wires in connection 
with fire-alarm systems, the electrical regulation ef clocks, telewriter 
installations, е. 

Waylares.—The opposition ef local authorities, especially ia the 
Metropolitan berouchs, to the crection of overhead lires has been main- 
tained, and in several instances it his been vrcecssary to have recourse to 
legal proceedings. The awards have been generally in favour of the 
Post Office. 

Mileage of Wire. ~The total mileage of Post Office wires, including spare 
wires. is row as follows: Public Colegraphs, 310.080 ; telephones, 601.980; 
privato and leased wires, 258.106; total 1.170.125 miles. This lergth 
beirg appertioned as follows: Аста, 428.570 miles; underyrourd, 
734.514 miles; submarine, 10.041 miles. 

Reference is also made in the report to the rew Gencral Pest Office 
(Kirg Edward's Buildirg) ard other extersiors.. As regards telcgraphi ts 
cramp, the nature of this discase is obscure, ard there is a Civerpence cf 
expert opinion about it. The Pestmaster-Gencral mentions that he has 
appointed a committee, under the chairmanship cf Sir John N. Bartan, 
Bart., M.P.. and includirg Mr. В. Н. Davis, «f the Postal Telegraph 
Clerks! Association, Dr. J. Sinclair, the second medical afticer to the Post 
Office. and Dr. Н. TPhecdore Thompson, assistant physician to the London 
Hospital. to enquire into the prevalence ard causes cf the malecy, ard to 
report what means may be adopted for its prevention. 

Telephone Regulations. 1910.— There has been issued by the Post- 
master-General, under date Oct. 10, а revised set of Telephone Regula- 
tions supplementing the set of Regulations issued on July ЗІ. 1599.* 
The list of standard expressions has been considerably extended to 
meet the developments which have taken place since the 1899 Regula- 
tions were issued, 

In regard to trunk line charges there is an important interpellation, 
ie., that in fixing the charge per 25 miles distance it shall be such хит 
as the Postmaster-General may prescribe, but not exceeding 3d. per 25 
miles for a single period of three minutes. Under this heading, also, 
the following provisoes have been added : — 

Provided that between the hours of 7 p.m. and 7 a.m.— (a) Where 
the ordinary charge for a single period is 94. the charge shall be 6d. : 
(b) where the ordinary charge for а single period is Is. or upwards the 
charge shall be one-half of such ordinary charge; (с) the charge for a 
double period shall be one-half of the ordinary charge for а double 
period. 

И is also provided that, except. with special sanction, all charges for 
the use of a trunk line shall be prepaid, and where application has been 
made for the use of a second three-minute period no part of the charge 
will be refunded if the line is used for a shorter period. No person is 
entitled to use a trunk linc ог an exchange system for а period exceeding 
six minutes, and the claim to use the double period must be made at 
the commencement of the conversatien, or during the conversation, or 
at its termination, and only then when the caller has deposited in advance 
the fee for the double pericd. 

There is a new Regualticn concerning the delivery of letters in London 
by telephone on Sundays as under = 

A message or messages to а subscriber or subscribers on the London 
exchange system posted in a letter addressed to The Controller, Central 
Telegraph Office; London, marked ©“ for Telephone Delivery on Sunday ” 
and received on Sunday will be telephoned to the subscriber or sub- 
scribers on that day if his or their attention can be obtained. 

There shall be charged and paid in respect of this service in addition 
to the ordinary postage on the letter a fee of 3d. for each 30 words of 
the message and for any less number of words over and above 30 or any 
multiple of 30. Where the same message is addressed to more than опе 
subscriber it shall be charged for as a separate message to cach sub- 
scriber. 

These are the only modifications or extensions of interest in regard to 
the Regulations, which eame into operation on Nov. 1, and extend to 
the Isle of Man and the Channel Islands. 


New Anglo-Norwegian Cable.— Ihe work of living а new sub- 
marine telegraph cable from Newbiggin. Northumberland, to Arendal 
for the British and Norwegian Governments beran last week, but the 
weather proved a hindrance. The English end of the cable was 
successfully shored on Wednesday, but up to Friday night no further 
progress had been made. The es. ‘ Feraday,” which is laying the 
cable. has 3.000 tons aboard for the first 300 miles, and the remaining 


* Sce “ The Electrician ` Electrical Trades’ Directory and Handbook, 
1910, рр. 641-643. 
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ELECTRIC LIGHTING OF WORKMEN’S DWELLINGS. 


Eccles borough electrical engineer (Мг. Н. W. Angus) writes to peint 
out that a number of very misleading reports have recently appeared in 
various daily newspapers regarding the experimental electric lighting of 
work men's dwelling houses recently carried out by the ( огрогайоп. The 
following particulars may, therefore, be of interest :— 

As the above class of property. greatly predominates in the borough, 
it presents a wide field of business, provided it can be catered for on 
reasonable terms. The object of the experiment, which has been carried 
out duri the past 12 months, was to ascertain whether the supply of 
electrical energy for such à purpose could be given оп profitable terms 
and at the same time at a cost to the user that would encourage the 
general use of electrie lighting in this class of property. Previous results 
obtained т Eccles, when supplving this class of house with eight metal 
filament lamps installed, had shown that the income for the electrical 
energy consumed, when charged for at the Corporation’s standard price 
per umt, approximately amounted to 26s; per house per annum. With 
so small an annual income it was, of course, evident that such business 
would not prove remunerative to the Corporation should they have to 
incur the expense of a separate meter and service for each house, and also 
low-tension distributing mains. И. however, the landlords of the pro- 
perty would instal in rows of similar houses electric light wiring, fittings 
and distributing mains, and obtain from the Corporation at their standard 
rate of charge а bulk supply of electrical energy it was possible that the 
cost of the electrical energy consumed Бу the normal use of the electric 
leht would be covered by a charge of 6d. per week on each of the tenants. 

An opportunity to ascertain whether such was the case presented itself 
when the Health committee were erecting а block of 12 workmen's 
cottages. И was suggested to the committee that they should instal 
wining, fittings and low-tension distributing main, and the Electricity 
committee offered. to supply (through one service and meter) the elec- 
trical energy required by the 12 houses as such а price per unit as would 
enable them, without loss to thems ves, to charge each of the tenants 
at the rate of 6d. per week for the use of the supply, subject to the follow- 
ing conditions :-- 

|. The charge for electric light provides for the normal use of same, 
When rooms are not being used the electrie light: must be switched otf. 
and ni lamps are to be left burning after tenants have retired to bed at 
night, or during daylight. If the above conditions are found to be in- 
fringed, an extra charge will be made for the excess consumption. of 
electrical energy. It is to be remembered that the more the lamps are 
burned the sooner they will give out and require renew ine, 

2. When any hamp requires to be renewed, а written order is to be sent 
to the borough electrical engineer, and the lamp will be supplied and fixed 
at the following pieces :: 32 ep. 3%. 9 L, 16 e.p., 2%. 6d., and 12 c.p. 2s. 64. 
cach. Amounts due for lamps supplied must be paid to the borough 
collector by the following Monday. The renewal of lamps will only be 
earned out between the hours of 0 a.m. to à p.m. on Monday to Friday 
inclusive, and on Saturday 9 a.m. to 12 noon. 

". № ether lamps but those supplied Бу the borough electrical cn- 
qincer are to be used. 

4. Tenants must not remove апу lamp and use it in another room, or 
relie a lamp with one of their ow n. 

5. Tenants must not interfere with, remove ог replace апу fittings 
Without written permission from the borough electrical engineer. 

ü. Infrinsement of conditions 3, 4 and 5 тау render the tenant liable 
to prosecution. 

з. (Исая of the Corporation electricity. department are to be en- 
titled at all reasonable times to enter the houses for the purpose of inspect- 
ing the fittings, lamps, wiring, бе, | 

The suggestion was accepted, and the following was the general arrange- 
ment of wiring and fittings that was installed in the houses 2 - 

The Electricity. committee s service cable was taken into one of the 
houses in the middle of the row, and the meter, main fuses, &e., fixed at 
that point. ‘Phe remaining work inside the property was carried out by 
the Health committee, and consisted of installing an auto-transformer, 
reducing the pressure of the supply from 200 volts to 50 volts, from the 
terminals of which a distributing main was run through the cock lofts 
of the houses, and from this distributing main services were run to the 
Various houses, The wiring in the houses was run throughout in wood 
caning, and every lamp was provided with a separate switch fixed on the 
Wall. А paper seal was fixed to each lamp-holder and lamp so that no 
lamp could be removed without detection. 

Phe following was a schedule of the lights installed in each house : 
Ground Floor.--Entranee hall and scullery, one 12 с.р. 13 watt lamp; 
parlour and kitchen, one 32 cp. 35 watt lamp. First Floor.— Bedroom 
i. |, one Iti c.p. 17 watt lamp; bedrooms 2 and 3 and bath room, one 

- г.р. 13 watt lamp each, 

lhe total cost to the Health committee of the wiring, fittings, lamps 
and auto-transformer amounted to £61. FOs. The metered consumption 
for the first 12 months supply to the houses (all houses being tenanted 
throughout. the period) amounted to. 1,205 units, and in this figure is 
inc hided the core loss of the auto-transformer, which is permanent, only in 
arewt. The Health committee have been debited with the above con- 
sumption at an average price of 3-1064. per unit. which has enabled them 
fat ds | a tricity committee s standard rates of charge for a supply 
Pd lig ting purposes are at the flat rate of +1. per unit, Drs 

rnatively, on the maximum demand system of 7d. (first hour) and 21. 
If the above supply had been charged on the maximum demand system 


it would have worked out as follows : ‘Total metered consumption for 12 
months [,205 units. Maximum rate of demand 740 watts. Therefore, 
270 units would have been charged for at 7d. and 935 at 2d., which is 
equivalent to an average price of 3-124. per unit. 

With reference to the cost of lamp renewals, which has to be borne by 
the tenants, this has not been a serious expense, as onlv nine new lamps 
were required in the 12 houses during the 12 months. 

The result of the experimental huhting has undoubtedly shown that, 
under the above conditions, the cost of electric Поре т workmen's 
dwelling houses need not be an obstacle to its general adoption. Av 
landlord may obtain a similar supply from the Corporation on the 
maximum demand svstem of charging, which will enable him, under like 
conditions to the above, to offer his tenants similar terms to those offered 
by the Health committee to their tenants. 


CONFERENCE OF GOVEKNMENT TELEGRAPH AND 
TELEPHONE ENGINEERS. 


(C'o.itinued from page 107.) 


At the next succeeding meeting of the Conference, the fourth subject. 
" Long Distance Telephony," was considered, 

М. Leeas, one of the reporters, said that experience and data, as 
shown in the Paper by М. Bela Gati upon cables with Pupin coils inter- 
posed in aerial lines, proved that, in order to obtain the best results 
from any ordinary cable, it мах necessary to regard the electric соп. 
stants of the cable in conjunction with the constants of the aerial lines 
and of the apparatus connected to the cable, It could thus be theo- 
retically decided whether or not to insert. Pupin coils. fn order to 
determine experimentally the relative efliciency of voice. transmission 
upon relatively short cables it is better to use the oscillograph to register 


the intensity of received currents than to depend upon hearing tests. | 
From М. Bela Gati’s second Paper on Microphones the following con- } 
clusions may № drawn: In comparing transmitters for vocal efliciency . 


it ds necessary to ascertain that the electric conditions of the спец 
tested do not produce а false impression owing to resonance effects 
atising in the secondary cireuits. In regard to the new transmitter of 
ММ. Kener and Halstrom, it was shown that if the construction of tele- 
phone transmitters be modified in order to obtain an instrument better 
responding than do the present types to the superior frequencies. of 
sound, and permitting also the use of strong currents, the distances 
regarded to-day as easily practicable Бу the voice can be considerably 
increased, М. Gatrs third Paper on Telephonie Relays was practi- 
cally the corollary of the former, all the more because he recommends 
high-speaking transmitters т connection with telephonic relays. Gene- 
rally, he suggests a relay. in the line cireuit so placed that sutlicient 
intensity of current is available for line working and then the use of 
several relays at the same point, each relay being tuned as perfectly as 
possible to а certain frequeney. The deductions т M. Martins Paper 
are as follows :- -- 

1. The best result is obtained by the use of Jead-covered cables, 
the insulator being spiral paper wrappinys. 

2. By the suitable interposition of Pupin coils upon these cables, 
transmission results сап be increased 370 per eent.. and with a 
continuous charge sen with a continuous spiral of iron wire on 
the copper conductor -transmissibility is increased 60 рег cent., 
while 100 per cent. can be obtained under certain special condi- 
tions. 

3. Telephonie relays are not vet sufficiently perfected for com- 

mercial use, 

4. The total equivalent in units of the standard cable; of any 
number of aerial circuits of different construction connected in 
series іх equal to the sum of the various parts. 

M. PLE wen said the following conclusions could. be drawn from the 
statement of М. Petritsch. To obtain the greatest advantage from 
interurban lines of large diameter it was necessary to connect in the 
circuit only cables with high self-induction, even for cable lengths of less 
thanS km. When thecable length does not exceed 10 km. to 20 km.. it. is 
found that, with the same copper diameter (2 тт. ), speech transmission 
is not improved Бу using several iron spirals or Pupin coils. By. using 
а Pupinised cable with self-induction of 30 millihenrys per km. and Бу 
diminishing the copper to 1:5 mm. diameter, à cable is obtained without 
reflection at the extremities and of which the coctlicient of enfeeblement 
is the same as that of the Austrian inter-urban cable. This cable would 
be cheaper and, for long distances, better than the Krarup cable with 
iron spirals. There is also reason to think that in aerial lines of great 
diameter, the increased resistance of the coils, due to Foucault currents, 
тау cause inferior articulation. 

The PRESIDENT proposed to divide the consideration of the subject 
as follows : | 

1. Pupinised aerial lines. 

2. Pupinised cables and Krarup cables, 

3. Effect of exchange installation and of apparatus. 

Dr. Exevina said that the combination of copper and iron did not 
give good results; iron and aluminium with the iron in the centre gavo 
20 per cent. better results and with steel in the centre 5 per cent. only. 
A Pupinised copper wire of 3 mm., equal to a copper wire of 5 mm., 
costing 610s. per km., cost 270s. per km. ; while iron and aluminium com- 
bined, equal to the wire of 5 mm., cost 200%. per Кт. So that the econo- 
my due to Pupinisation equalled 55 per cent. in the first case and 07 
рег cent. in the second. 
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M. Beta Gatr provided formule to show that insulation was not 
negligible in the calculation of the enfeebling effect. 

Dr. EBELING, replving to M. Devaux-Charbonnel, said that there were 
good results in Europe from copper wires of 4 mm., but high insulation 
Was necessary. 

Mr. Carry referred to two wires from New York to Chicago of 3-25 mm. 
and 5:25 mm. which formed a combined circuit telephonically. while cach 
wire was used for duplex telegraphy. In response to M. Breisig, he said 
that this line had no special coils, and that the apparent circuit (circuit 
fantime) was really the better, He replied to М. Hollos that there was 
to be no relay on the New York- Denver line with which it was hoped 
to speak over 3,540 km. 

M. COLLETTE said that, as regards audibilitv, the differences observed 
between simple and combined circuits depended on the diameter of the 
wires, 

Major O'Meara stated that in. England cables were stranded in pairs 
and in fours, but tests did not show appreciable differences. 

Mr. Сил, remarked that. experiments in England upon. combined 
circuits confirmed what Mr. Carty said. The improvement was manifest 
both in cables and aerial lines. 

Mr. Carty, in reply, to М. Lüschen, answered that he had no definite 
data as to the Pupinisation of combined circuits, 

M. DrVAUX-CHARBONNEL said that. in France several. combined 
circuits were used without showing improvement, which was explained 
by the doubling of the capacity while resistance and inductivencss were 
halved. Wires, however, of large diameter had а greater. effective 
resistance, on account of the Thomson effeet, and might cause greater 
enfeeblement in combined. circuits. 

M. LixNiNGER explained that in Austria difficulties had been experi- 
enced with cables of 0-8 mm. diameter, and experiments had been made 
with several pairs laid parallel but conversation became less distinet. 

M. ВЕГА Gari said that in Hungary combined circuits had succeeded 
with aerial lines but not with cables. 

M. LtscHen summed up the different views as to combined circuits. 
In Europe they were found to be the worse, while Mr. Carty in America 
found them better for Pupinised acrial lines. 

M. Breisic, speaking on the subject of Pupinised and Krarup cables, 
said that recently Sir John Gavey had not recommended cables with 
iron spirals. In his own opinion, the efficiency. of а cable depended 
Upon its construction, There was a great difference between the results 
gievn. by М. Petritsch and М. Martin. According to the former it 
appeared that three times the efficiency could be obtained by using iron 
spirals, The improvement with a Krarup cable would thus be similar 
to that of a Pupin cable, and the choice between them was therefore an 
economie one. Germany possesses only Krarup cables, 400 т. or 
500 m. long, interposed in. the aerial lines. in. their. passage through 
small towns. In this case Krarup cables have been found. preferable 
notwithstanding their higher cost. Nevertheless the cost of an ordinary 
cable is greater than that of one the inductivity of which is increased. 
He asked the English delegates to explain why their results with Krarup 
eables were so different from those on the Continent. 

Major O'Meara said that English officials, invited Бу M. Krarup to 
Denmark to test his cables, found the improvement obtained. was 60 
percent. For the new Anglo-French cable the sole condition demanded 
was а coeficient of enfecblement not exceeding 0:01 and manufacturers 
have proposed Pupinised. cables to the exclusion of the Krarup type. 
He did not doubt the efficiency. of Pupinised cables but anticipated 
difficulties in their maintenance. 

М. Perrirscu remarked that experience showed that cables with iron 
spirals have double the efficiency of those without, and that in all сахех 
of cables with copper conductors of large diameter those with high self- 
induction are best. When Pupin coils could not be used for any reason, 
as for short lines, copper conductors with iron spirals gave the best 
result, 

Dr. EBELING said that corrections to the results given were necessary 
for altcrnate currents, especially in the case of cables with several iron 
spirals. There would always be а great difference of cost between Pupin 
and Krarup cables, 

M. Ретитѕен agreed that the Pupin cable was best for long dis- 
tances, but where there was difficulty in inserting the coils the Krarup 
cable greatly improved speaking. 

Dr. EBELING (continuing) said that in cables the losses were more 
important than capacity which was constant. It was necessary to use 
a copper wire with a diameter as small as possible. He hoped, however. 
that a cable would be designed with a large copper conductor and. small 
losses as well as with coils of very low resistance. He was also convinced 
that Pupinised cablexcould give results equal to those of ordinary acrial 
wires, 

(To be continued.) 


BRITISH EXHIBITORS ABROAD. 


[COMMUNICATED., 

The recent proclamation solonnelle des recompenses by the King of the 
Belgians in connection with the Brussels Exhibition will have called 
public attention to what has been accomplished. by the Exhibitions 
Branch of the Board of Trade. The work has been carried out quietly 
and unostentatiouslv. Ап organisation has been created capable of 
dealing with any number of exhibitions at which it is decided that it will 
he for the benefit of British trade to be represented. 

The word * dealing " means that the trades and industries of Great 
Britain and Ircland, which have any chance of extending their business 
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in the country visited, are first made aware of the possibilities in this 
respect, and then are given an opportunity of purchasing space, Having 
packed their materials, would-be exhibitors now find there are special 
rates for carriage by rail and by вед. At the exhibition gates, the British 
authorities take charge of the packing cases, assist with unskilled labour 
in unpacking, provide stands, and even " dress " the exhibits on the most 
up-to-date and artistic lines if asked to do во. Suitable colour schemes 
are arranged for the different buildings, and every effort is made to insure, 
not only that the exhibitors obtain the best results, but that cach stan 
contributes to make the whole effective. In addition, contracts are made 
on a wholesale scale for the supply of gas, water and electricitv, and of all 
these contracts exhibitors are given the benetit. "Their packing cases are 
stored during the run of the exhibition, they are assisted tore-pack at the 
close, and, in those instances in which they do not sell their exhibits, they 
have special transport facilities for the return of what remains unsold. 
Exhibitors are given the benefit also of whatever special trade knowledge 
is at the disposal of the Government, and а room is provided for them in 
which to meet possible customers, to read, write or do whatever business 
demands in the way of sending out circulars. "here are no extra fees 
demanded after payment for space ; the exhibitor gets the fall benefit of 
all the business Ве s-cures, and that benefit, judging by past experience, 
not infrequently extends over a long series of vears. 

At the Brussels Exhibition, which is now drawing rapidly to à close, 
those who took the opportunity of re-exhtbiting after the terrible contla- 
gration in August, report satisfactory returns and inquiries. In view of 
the loss of time through the fire, the individual results have been gratify- 
ing; but the combined result has been still more so. [n comparison with 
the number of firms taking part, the proportion of grand prix, diplomas of 
honour, gold, silver and bronze medals has been unprecedented. The 
manner in which, in а few weeks, the new British section was brought into 
existence after the eontlagration has been of great value apart from trade, 
It has awakened the world to the fact that British resource and enterprise 
are not dead, and, at the same time, the spirit of good fellowship shown in 
undertaking such a task has aroused a profound feeling of sympathy on 
the Continent. 

While, however. the exhibitions branch of the Board of Trade were 
looking after British interests in. Brussels, they were taking part both т 
the Vienna Exposition and in the Argentine Centenary Celebrations in 
Buenos Лугех, At Buenos Ayres the Government participated in four 
distinet exhibitions which formed part of the great Centenary Celebra- 
tions. "These were the railway and land transport, hygiene, agricultural 
and fine arts exhibitions. In the case of the tirst mentioned, which has 
been productive of much excellent. business, Great Britain occupied a 
space of approximately 29,000 sq. metres compared with 5,700 in the 
German, 5,000 in the Italian, 3.500 in the Austrian, 3.500 in the French, 
3,000 in the Belgian and 4,500 in the section controlled by the United 
States, This country, in fact, controlled. more than half the entire 
exhibit area. 

In cach of the exhibitions named the British exhibitor appears to have 
been well rewarded for his enterprise. Never before has he been enabled 
to exhibit under conditions so advantageous, For the first time in the 
history of this country he has had at his disposal a Government organtsa- 
tion which almost entirely relieves him of anxiety and. responsibility. 
There has recently been a considerable improvement in trade returns. 
While such improvement тау be traceable to many different. causes, 
there is no doubt that the advertisement of British goods in. foreign 
countries by means of the exhibitions referre l to will be invaluable т 
maintaining and increasing British commerce. 

With regard to the approaching ‘Turin Exhibition, from consular and 
other reports received, it is evident the Italan market is full of promise 
for British manufacturers. 


THE SYLVERLYTE DYNAMO AND MOTOR CAR 
LIGHTING. 


The lighting of motor vehicles is at present attracting considerable 
attention. and electrical apparatus is much in evidence, Опе of the 
most recent electrieal applications for this purpose is the ** Sylver- 
lyte” dynamo and cut-out. The dynamo is an ordinary two-pole 
shunt-wound machine with drum armature. At one end is attached 
the cut-out, which is designed so that the dynamo only comes into 
operation for charging the accumulators when its speed exceeds about 
500 revs. per min. At this speed the charging current into the 
seven-cell battery on the car is about 1 ampere. As the speed of the 
dynamo increases, the charging current also increases, until at about 
2.000 revs, per тт. and a current of 4 amperes the cut-out comes 
into operation and opens the charging cireuit, the lamps being then 
supplied by the battery alone. Between the above-mentioned speed 
limits, which correspond to about 10 and 30 miles per hour respec- 
tively, the accumulators therefore receive a charging current varying 
from 1 to 4 amperes. 

As to the details of the cut-out, the inventor is at present unwilling 
to disclose particulars, owing to the patents negotiations being not 
yet completed. Не states, however, that it is neither magnetic nor 
vet wholly mechanical, at the same time being quite automatie and 
reliable. 1t certainly has the advantage that no switch has to һе 
operated when the car is stopped, whilst excessive charging currents 
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are prevented. [t might be thought, in this connection, that in the 
case of a кечте battery large currents would flow. To test this 
point we connected the dynamo То а battery of seven. dischareed 
cells and noticed thet the eut-out operated at 5 amperes, . 

Asto the reliability of the cut-out, we ere informed that а © Svlyer- 
Ivte dynamo has been in use for about six months on a taxi-cab 
with perfectly satisfactory results, à carbon brush. being the only 
renewal necessary. И is evident, however. that the treatment 
received by the accumulators will vary enormously with different 
ears, and for that reason we should anticipate trouble with the cells. 
which are, of course, the vital part of electrical equipments for car 
lighting. 

The dynamo and cut-out are being placed on the market by Messrs, 
t Sylverlvte " (1909), Limited, 118, Great Portland-st, London, W. 


LEGAL INTELLIGENCE. 


Lr d 


Babcock & Wilcox (Ltd.) v. Edwin Danks & Co., Oldbury (Ltd.) 


On. Wednesday this case was in the list for hearing in the Court of 
Appoal (the Master of the Rolls and Lords Justices Moulton апа Far- 
will). upon the plaintiff? appeal from a judgment of Mr. Justice War- 
rington, The action was brought to restrain defendants from infring- 
иш letters patent No, 20,779 of 1898. granted to plaintiffs and Mr. J. Н. 
Harrison for improvements in gas combustion chambers for steam boilers 
and other furnaces. Mr. Justice Warrington held. that plaintiffs had 
failed t» estabtish infrinzement, and dismissed the action with costs. 
He also dismissed defendants! counterclaim, which attacked the validity 
of the pat int. | 

Before the appeal was called on, Мг. CorkrAX (for appellants) siid 
that the cass had been settled, and he wanted to take à consent order, 
but his learned friend on the other side was not present. Не understood 
that defendants were willing to consent to judgment being entered for 
plüntitfs for the relief asked for in the statement of claim, with costs. 
Не would endorse his brief “ by consent 7 and if his friend consented 
there was по need to mention it again. 


Paisley Tramways Arbitration. 


The hearing by Mr. Robt. Hammond of the evidence and arguments 
with regard to the price charged by Paisley Corporation for electrical 
energy supplied to the Paisley District Tramways Со. was concluded on 
Thursday last. 

Mr. Morpey (consulting engincer to the Corporation) said he did not 
think the arbitrator would be justified, in considering the price, to assume 
that during the next seven years the works and other costs would. be 
considerably decreased by the addition of a motor load. The conditions 
were eveeptional in Paisley. There were two or three big industries, cach 
a town in itself, and they found it cheaper toov n their own plant because 
they had no distribution losses. "The exeess units (786.000) were turned 
eut in the first vear of the tramway load for £1549 0-170. per unit, but 
it would not be right to take that figure and add to it the proper capital 
charges. The station had to be equipped for the tramways without any 
gnarantee as to what the tramway load would be or when it would come 
on, and it might have had to go on like that for vears, and the eost. per 
unit might have been 20s. instead of id. before the tramway came on, 
and when it came on the greater use of the station would have brought 
down the costs all round, but it could not be taken that that was a profit 
that had been made by the tramways. The average result over the whole 
output should be taken, and one customer who happened to came out 
at à very low rate should not be treated by himself with regard to costs. 

Mr. Batrour Browse, K.C., for the Corporation, said: When the 
Act of 190] was passed it was agreed that the annual rates to be paid by 
the company should be 2d. per unit for the first 200,000 units and so on. 
Would anybody in his senses have looked at Brighton or Swansea or 
anywhere ele? Would not the question have been, having regard to 
What vou must spend in capital and what vou will have to do in the way 
of works costs, coal, engineers” salary and other things, what would be a 
fair sum to charge in Paisley? He thought it was admitted that the 
charges fixe | at that date were fair prices at that time. The question 
мах not at what price someone else could supply current. There was 
probably а decrease in the power supply, and the Corporation would 
never get another inch of the tramway supply, as the Clyde Valley would 
always undersell them. The basis suggested by the arbitrator as one 
that might be adopted for fixing the price would not, he submitted, be a 
proper one. In. [905 the Corporation were paving practically nothing 
for rates and taxes (£48. Өз, Sd. in the one усаг and £11. 3s. Id. in the 
next) whereas now they were paving £2.635, If he took in rates and 
taxes he would have to add to the figure of 1-02d. another 0-1754.. and 
he would then have got up to 1.1324, Whether it were called. profit or 
margin the Corporation were entitled to something in hand. In the 
event of a coal strike the prices shown at present could not be realised. 

Mr. Tatpor, K.C, (for the company), said Mr. Balfour Browne had 
submitted to the arbitrator that he was shut out from considering the 
prices charge] by the Corporation to other consumers, and comparing the 
prices at which the company could generate their own current, or obtain 
It elsewhere, and that if the arbitrator did strav into those territories he 
(Mr. Balfour Browne) would ask him to deliver his award in the form of a 
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special case ; but he did not think they would hear anything of that 
special case outside that room, "The Corporation had not discovered апу 
Abnormal feature whieh distinguished the Paisley tramways from any 
other, and while they were charging other power consumers an average 
price of И. (all small consumers), they were justiticd (according to 
their contention) in charging the Tramways Co. (who took more than the 
whole of the rest of the power supply) 1-434., although thev (the company) 
bore every charge outside the "hus: bars Mr. Parkinson (burgh electrical 
engineer) had said he did not consider he was supplying his power con- 
sumers at a loss, vet they said they could not supply the tramways 
below 1.4934. without incurring a loss. At the very most they ought to 
be charged the same priee as would be charged to a consumer taking an 
equal quantity, and the arbitrator should. he submitted, consider the 
more favourable conditions under which their supply was given, 
The arbitrator reserved his award. 


Action for Personal Injuries. 

Before Mr. Justice Bray and a common jury, in the King’s Bench 
Division, London, last week, Мг. G. В. Neilson, secretary of the Europe 
& Azores Telegraph Co., and formerly secretary of “ The Electrician ’ 
Printing & Publishing Co., brought an action against the London General 
Omnibus Co, for damages for injuries reccived, due to the negligence of 
that company's servants, 

The evidence showed that Mr. Neilson, in December last, was in the 
Norwood-road, S.E.. and in endeavouring to pass between two motor 
omnibuses, the property of defendant company. he was tripped by a 
chain connecting a live to a dead vehicle. The latter had broken down 
and was being towed by the former by means of a chain which was only 
1% in. from the ground. Owing to there being no indication that such 
obstruction to the passing of a pedestrian existed, he fell between the two 
vehicles. The length of the chain was variously stated by the witnesses 
as from 14 ft. to4ft.! The result to Mr. Neilson was that he was most 
seriously injured, was confined to his bed for several months, and finally 
finds himself permanently injured, 

Defendants alleged contributory negligence on the part of plaintiff. 
The jury, after prolonged consideration, returned а verdict for £500 
damages, and costs. 

Defendants gave notice of appeal, 

Mr. McCall, К.С, and Mr. Cox Sinclair appeared for plaintif; Mr. C. 
Salter, K.C., and Mr. E. Charles for defendants, 

Оп Monday defendants in the action Neilson r. the London General 
Omnibus Co. applied for a further stay of execution. Counsel offered on 
their behalf to pay £100 and Leave £100 subject to appeal, but the Judge 
said the ease was quite elear, and the application was refused, costa of the 
application to be costs in the action. 


[ed 


Electrice Driving.—On Tuesday Birmingham electrie supply 
department inaugurated the showroom ш Dale End by giving a 
demonstration in the driving of machinery by electricity. 

The showroom мах first opened two vears ago, but with the great 
erowth in the demand for power it has been deemed necessary to enlarge 
itin order that consumers may be instructed in the most eficient methods 
of applying current for power and other purposes, The exhibition is 
intended as a guide to manufacturers who propose to instal electrically- 
driven plant in their works. The display of machinery is а comprehen- 
sive one, and there are working models of electrically-driven plant. of 
special interest to those concerned in the very varied industries peculiar 
to Birmingham. There are also on view examples of every system of 
electric driving now available. They are applied to models of rolling 
mills of the kind in usc at the Birmingham Mint, to machines for shearing 
metal, to electric welders that ave being increasingly adopted in the eyele 
and motor trades, to spindle drills, emery grinders, blowers and many 
other interesting types of machinery. The electric supply depart ment. 
supplies current for power on the high-tension (for large consumers) and 
low-tension systems, and the showroom is divided in order to demon- 
strate the operation of both systems. 

The demonstrations, which were witnessed by a large number of inter- 
ested business men, will be continued until the 15th inst. И is intended 
that afterwards demonstrations shall be given in the use of domestic elec- 
trical appliances for cooking. 

Customs Duties.—According to recent decisions the following 
duties are leviable under the Australian import tariff (the rates for 
British goods being given in pareathe:es) : — 

Blecck-Love primary batteries; under general tariff, 17! per cent. ad 
val. (British--althongh some of the parts, not exceeding half the total 
value, are made abroad-— 10 per cent.) : carbon dynamo brushes 20 per 
cent. (20 per cent.) ; leading-in insulators consisting of metal tubular 
head with porcelain tube cemented into and through it, 30 per cent. 
(25 per cent.). Conduit (electric, key spring), consisting of tubing in 
half sections and metal fixings (British or other) is duty free, but the 
following are duties on accessories for the same: metal brackets for 
screwing to walls as rests for the conduit, spring clips for clipping the 
conduit tubing to the brackets, bends and tees in half-sections, bonds 
(pieces of metal curved along the length for binding two pipes together), 
and wire tool for fixing the casing together or taking it apart, 30 per 
cent. (25 per cent.). Capping, for conduit, consisting of short lengths 
of casing with nipples fitted into them (British and other) are duty free, 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Bath.—The Surveying committee have approved the proposals 
of the Street Lighting committee for re-arranging certain portions 
of the electric lighting area. - ; 

It is proposed to re-arrange the lighting of London-road, from Broad- 
street to the borough boundary, and also of other streets in the district, 
upon the basis of the scheme of the Electric Lighting committee recently 
confirmed by the Council. For 29 are lamps, costing £24 each per 
annum (£696), 123 100 c.p. metal filament lamps will be substituted. 
These metal filament lamps will not only light the streets at present 
lighted by the are lamps but will displace 45 gas lamps, for which 
£119. 135. is paid per annum, The arc lamps and the gas lamps together 
cost £815. 133. 


Bermondsey (London).— Аз stated in our issue for Oct. 21 (p. 70) 
the Council have passed a resolution (on the recommendation of the 
Electricity and Street. Lighting committee) in favour of applying to 
the Board of Trade for а provisional order authorising the Council 
to supply electricity for publie and private purposes within the 
parishes of St. Olave. St. Thomas, St. John and Horsleydown. 

The extraordinary nature of the proposal Jies in the fact that the Board 
of Trade are petitioned for powers which it is practically contrary to pre- 
cedent to grant, and upon which the Board of Trade have already put 
their veto on three previous eceasions. Two companies are already 
supplying in the district-— viz.. the County of London Electric Supply Co. 
and the London Electric Supply Согра, The area is exhaustively pro- 
vided for in the matter of electric light and power, and it is against all 
precedent for the Board of Trade to allow а third party to come in. 

The first two applications of Bermondsey for these powers were refused 
by the Board of Trade mainly on the principle involved. Notwith- 
standing these defeats, the Council approached the Board a third time, 
and on this occasion the application was decided on its merits from the 
point of view of the consumer and the general financial aspect of the pro- 
posal. The examination showed that the scheme, as put forward, would 
only mean loss of money to Bermondsey, that the companies were doing 
their duty, that there was no opening for a third party to supply, and, 
further, that the companies were in a better position to cater for the needs 
of the district than the Council, and. as а matter of fact, were actually 
supplying consumers in St. Olave at a cheaper rate than. Bermondsey 
Council were supplying consumers within their existing area. The 
application was, therefore, again dismissed. The Parliamentary. costs 
incurred in these three successive applications have been considerable, 
and notwithstanding the very explicit opinion of the Board of Trade, as 
expressed in these decisions, and based upon a most minute investigation, 
the Council have decided to once more enter the field. A further point is 
that the Council are even in а weaker position than previously to make 
such а claim, while, on the other hand, the companies affected are in a 
stronger position. "he scheme has been very strongly opposed, and in 
fact only passed through the Council by 28 to 23. 

On "Tuesday the Council considered a report of the Finance committee 
with reference to the request of the Electricity and Street: Lighting com- 
mittee for an estimate of £150, the cost of the proposed application for a 
provisional order as above mentioned. The committee desired to know 
whether that sum, and £200 mentioned as being requisite next усаг, 
represented the total cost of obtaining the order and the subsequent con- 
firming act, and whether, in the event of the order being obtained, it was 
the intention of the Council to exercise its powers under it. The com- 
mittee also desired to know the estimated outlay and probable profits, &c. 

Мг. W. С. Bustin described the committee s report as absurd and 
verging on impertinence to the Council, The electrical companies were 
prepared to spend more than that in opposing the order, and if that was 
so it was worth the while of the Council to spend move in obtaining it. 

Mr. D. Wirtiaws said the object of the Finance committee was to kill 

the whole scheme. 
‚ Mr. E. STICKLAND said that not a single man would put a sovereign 
into the electrical undertaking if it was a private concern. He opposed 
the extension because he believed it to be an unprotitable undertaking, 
and last vear they only had a profit of £42. | 

Мг. J. W. ОлкЕ proposed that, in the event of an Act of Parliament 
being obtained, the Council should take steps to exercise its powers, and 
that the Finance committee be authorised to submit an estimate. He 
was sorry the Finance committee had taken up its present attitude, 
which was only done to cause unnecessary delay. 

Мг. F. Е. Eppys said it would mean an expenditure of close on £2,000 

for the Council to obtain the order. 

The Council, by 25 votes to 18, adopted Mr. Oake's resolution. 

‘The Electricity committee report that it will be necessary for the full 
winter load to strengthen two feeder cables and also the distributors in 
six roads and to join two distributors at a cost of £5,261. 
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The increase in revenue for the past six months is equal to the esti- 
mated increase in revenue for the whole of the усаг. 

Bispham.—The Board of Trade have approved the site for an elce- 
tricity generating station, and tenders are being invited for 
plant We. 

Blackpool.—The Counci! hève appliel for sanction to a loan of 
£4,000 for six tramears, 


Bournemouth.—On Friday the Council considered reports recom- 
mending the substitution of the overheid for the existing conduit 
system on the tramways in the centre of the town. 

Coun. BELL, chairman of the Tramways committee, stated that by 
the change they would save £3,000 vearly. Almost complete unanimity 
was manifested towards the proposed change, and on a vote being taken 
only one councillor voted against the scheme. Bournemouth claims to 
be the first town in the United Kingdom to have adopted the conduit 
svstem of traction for tramways. 


Burnley.— Major Druitt, of the Board of Trade. held an inquiry 
last week into the Council's application to incre we the speed of trim- 
ears on various routes. 


Croydon. — Five new tramears, of а similar type to those lest 
purchased, are to be obtained. 

From April 25 to Sept. 30. 840.000 more passengers were curried 
on the tramways, while only 3.900 more car-miles were газ. £3,746 
increased revenue was earned and 314.000 less units were used 
(equal to 81.906.) 

Seventeen gas lamps are to be substituted by incandescent 
clectrie lamps, 


Edinburgh. – The inspector of e'esasing and light (Mr. Ge». А. D. 
Mackay) reports that there are 1.229 publie are lamos. against 1.203 
in 1909 and 1.193 in 1908. 

The annual cost has remained at the same figure (£9 per lamp per 
annum) since 1906. "The 1.239 are lamps have displaced 3,850 gas lamps, 
representing 4,229 jets. During the past vear £101,541. 5s. 7d. was spent 
on clectrie lighting, including incidental expenses, 


Fulham (London).- -1n connection with the assisted wiring scheme 


18 applications have been received and 35 connections have been 
made. 


Gloucester.— The City Council have applied for sanction to a loan 
of £14.000 for extensions of the electricity supply undertaking. 

It is proposed to install а 750 kw. steam turbine with condenser, 
switchboard extensions, mechanical stokers for two of the existing 
boilers, one steam feed pump, one 150-200 kw. motor generator with 
switch gear, &с., at an estimated cost of 56.730. Feeders, distributing 
mains and services will cost £6,092, and excess expenditure of £1,000 
brought the total to £14,322. 

Hessle.— The Council propose to send а deputation to Hull 
Electric Lighting committee to discuss the question of electricity in 
Hessle. 


Holborn (London).—In reference to the publie demonstrations in 
street lighting by electricity referred to in our last issue (p. 112). we 
omitted to mention that the Charing Cross, West. End. & City 
Electricity Supply Со, is to be associated with the Metropolitan 
Electric Supply and the County of London Electric Supply Companies 
in the demonstrations which are to be made. 


Huddersfleld.— For the six months ended Sept. 30 the income of 
the tramways was £48,124, against £45,837 in the corresponding 
half of 1909, and the total working expenses were £27.402, leaving 
à gross surplus of £20,722. against $21.018. After deducting rent. 
of Linthwaite lines. interest on capital and redemption of debt. and 
setting aside &6.125 for depreciation. the net surplus was £2,006, 
against £2,730. The capital expended is £408,326. 


Hull.—The Tramwavs committee recommend the Council to 
apply for powers to construct five additional tramway lines. 


Infirmary Lighting.—Hunverford guardians will consider. at their 
next meeting, a proposed to adopt electric lighting at their infirmary. 


Keighley.—The Electricity committee have decided to apply for 
power to authorise them to supply electricity in bulk to any local 
authority or company authorised for the time being to supply 
electrical energy ог to work tramways or similar vehicles in апу 
district adjacent to or in the neighbourhood of the borough ; and 
also to give a supply of energy direct to consumers in апу such 
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district with tlie consent of the local authority or other undertaker 
having power to supply electricity within that district. 

Kingston-on-Thames.— The 16th annual report of the borough 
electric! engineer (Mr. J. E... Edgeome) has been issued. 

Ht states that mains have been extended to a number of additional 
thoroughfares, and the cenerating plant and distribution network have 
been. maintained in good condition. There has been a further satis. 
factory increase in the number of electric motors connected for various 
trade purposes Current for motors and heating apparatus is now sup- 
plied at 114. per unit, through а separate meter, for which а reduced 
rental of 6d. рег quarter is charged, Small motors have maintained 
their popularity, their convenience, simplicity and absolute cleanliness 
being fully appreciated. The number of radiators connected to the 
mains continues to show satisfactory increase, as their many advantages 
over other artificial methods of heating are becoming generally known. 
New consumers continue to take advantage of the system of deferred 
payment wiring, The Corporation pav the contractor the cost of the 
work, and the houscholder repays the amount within а period not 
exceeding five years. Five per cent. is charged for preparing the speci- 
fication and superintending the work, interest at the rate of 5 per cent. 
bong charged each quarter on outstanding balance. The number of 
consumers increased from 1,106 to 1,209; there are also 71 consumers 
using prepayment meters. The number of lamps, motors and other 
apparatus applied for and connected has increased from 50,963 8 c.p. 
to 05,814 Nep. The total net capital expenditure is 672.419. 15s. 54. 
(1.556 Jess than in 1909). The capital expended during the past. vear 
(£2.014) was employed in the extension of mains, erection of transformer 
kiosks and public lamps and for service cables and meters. After pay- 
ment of all costs of generation, distribution and management, the gTOSS 
profit was £4.647. 10s. 44. Interest (£2,721. 17s. 64.) reduced the balance 
to £1.925. 12%. 10d.. while charges for repayment of capital amounted 
to 53.270. 2s, 24. leaving a debit of £1,044. 9s, 4d., against a debit balance 
of £1,251. 135. Sd. for 1909. Receipts fell from £10,088 to £10,907. 

The advent of the metal filament lamp (Мг. Edgeome continues) 
has had а more immediate and far-reaching effect on all electricity 
undertakings supplying lighting as well as power, than has been realised 
by the casual observer, and the extent to which any electricity under- 
taking has suffered depends primarily upon the proportion of its lighting 
load compared to its power load, the latter not having in апу way 
suffered by the advent of the new lamp. In the case of central stations 
supplying as much or more power than light, the result has not been 
felt so much as in the case (as at Kingston-on-Thames) where the light- 
ing load is practically nine-tenths of the entire load, and where low- 
pressure distribution (at 105 volts alternating) is especially suited to the 
use of low candle-power metal filament lamps consuming а minimum of 
current. As à result, during the last two or three vears the existing 
lighting load has dropped Бу about one-fourth, and, in fact, notwith- 
standing the large number of new consumers connected to the mains 
each усаг, the actual load on the plant last Christmas was less than at 
Christmas, 1906. Unfortunately, the capital expenditure required. for 
machinery and mains, having been incurred in 1006, interest and repay- 
ment of principal on that plant has to be met cach vear, although, with 
the diminished load, this portion of the plant is not earning; similarly 
the works staff, which has to be on duty throughout the day and night, 
could deal with а greatly increased output without. further cost, and 
these items tend directly to increase the cost of output. These factors, 
coupled with the enforcement, by the L.G. Board, of payment of wages 
out of revenue for work carried out on capital account, have resulted in 
the debit balance. ‘There is every indication that the lowest point of 
the set back to the load has been reached, and that an appreciable 
increase in revenue is assured, owing to new consumers being connected. 


Kirkintilloch.—At a recent publie meeting. which was called to dis- 
cuss the tramway question, a deputation was appointed to wait on 
Glasgow Tramway committee and urge on them the necessity and 
utility of extending their tramways to Kirkintilloch. 

Limerick.—A special meeting of the Council was held on Tuesday 
to consider a report of the consulting engineer (Мг. А. V. Clayton) 
on the condition of the plant at the electricity works, 

Mr. CLAYTON, in his report, stated that his investigations were con- 
cerned with the working of the electrical plant, and as to how retrench- 
ment could be effected and the undertaking be made to рау. He found 
that the undertaking from beginning to end was in an exceedingly neg- 
lected and dirty condition, and in many places in a bad stite of repair. 
Moreover, there appeared to be an entire lack cf system and discipline in 
all departments, and an irresponsibility of the staff. which was, af course, 
conducive to the state cf affairs mentioned. From tests made it appeared 
that the vas producers were working very inefficiently, and apart from 
the system of working, which was exceedingly wasteful, the amount of 
coal which fell through the prodneers without being utilised was exces- 


sive. In dealing with the gas engines he was only able to report fully on 
tit cld typo of engises. One срише eculd net be run. Repeated 


attempts wore made during his visit to get that engine to run, but the 
friction loss became so great on each occasion that it shut itself down. 
Without dismantlirg and overhauling it was impossible to know the 
euse of that, but in justice to the makers he should sity the engine was 
totally negloct^d, With regard to the other three engines, they were in 
as food a condition as could be expected aftcr the number of vears they 
Were In service, but in a very dirty state. The crank shaft in one (No. 3) 
Was 5, rlonsdly bent, and the cvlinde ra on that engine and others were con- 
siderably worn out, but the extent to which they were worn did not seem 
to affect them. Anyhow, he did not think it wise to spend any consider- 


пе sum of money on overhauling. 1t was perfectly apparent that the 
Electrical committee had been all along labouring under the ditticulty of 
working with the plant which was not adapted to the use it was put at the 
present day. Tt had been suggested that the existing switel board should 
be scrapped, While he appreciated the conditions that had led to that 
view, Mr. Cliyton was of opinion that such a cours: vas unnecessary, as 
no economy in the running of the station would be effected thereby. The 
instruments on the board he found to be working more or less naceu- 
rately, while the switches—in fact. for the matt. r of that al things con- 
nected with it--were in а most. neglect and ditty condition. The 
battery and battery-room were in a most shocking state, and pointing to 
having been exceedingly badly handled and totally neglected. Аа 
to the distribution network, Mr. Clayton stated that the first point that 
struck him was the shocking state the distribution boxes were in. Mest 
of the boxes had the bolts which held down the lids either left out or 
broken otf, so that the lids of the cast-iron boxes, instead of being water- 
tight, were quite free to admit water. [n fact, in the case of one box 
opened up in hiis presence there was no lid on the box. А numb r «f 
boxes opened up for his inspection were in a most frightful state of neH- 
lect. and from a later report made to him by jointer Noon he understood 
that the remaining boxes were more or less in the same condition. In 
the brickwork chambers of the other boxes he found enormous accumula- 
tions; in fact. half-tilled with clay and crawling with worms ard irsects— 
а state of things which pointed to the conclusion that they had not been 
cleaned for very considerable lengths of time. He had no hesitation in 
giving it as his opinion that it was duc. under such conditions of werking, 
to happy chance or good luck that there wore not more breakdowns. 1n 
order to arrive at some estimation « f the insulation properties of the са сз 
a number of tests had been carried out for him by the electrical engineer 
on various sections of the system between Sept. 14 ard Oct. 2. An 
analysis of that would lead one to believe that the cables themselves were 
in a fairly good condition, and that the chief weakness was to be found in 
the connections, The report. next made some recommerdations for 
re-establishing the entire works on proper business lires, 

Мг. Clayton understcod that public confidence in Limerick hed been 
entirely shaken in the electrical supply. He would rct risk rurnirg the 
station with the presont engine plant. without a storage battery as a 
stand-by, and, moreover, the only possible way cf ranting a power station 
economically was by utilising the battery and always keeping the engines 
ranning at as nearly full lol ах р. ssibl> to “ч the cncll st con umptiion 
of coal. 


London Bridge- Victoria Electric Railway.-- № ше of the trains 
between London Bridge and Vict ri? are to be [ели елей duri ie the 
rush of passengers to and from the City. and will in future consist of 
four carriages instead of three. giving aczonvnexdetion for 120 addi- 
tional third-class passengers, Ц is also. proposed to augmeat the 
service during the busy hours by running " noa-top " trains between 
London Bridge. Queen s-road. Peckiren. Куе, Wa t Brixton and 
Victoria. 

London County Council.—On Tuesday the Highweys committee 
brought up their adjourned recommendation to the effect that the 
powers to electrify the tramways in Liverpool-road, [епш ол, be 
abandoned. An ameadmeat was proposed by Mr. Dove to refer the 
matter back, but ths metter was postpone l. 

Rails.—A proposal by the Highways eommittee to expend £28,000 on 
capital account in the parchase cf rails for tramways was adjourned for a 
week. 

Tramways in Hammersmith Broadway.—A report was submitted ef the 
arrangements come to with Hammersmith Council for the construction of 
tramways in the Broadway to enable existing tramways to be linked np. 
The estimate of expenditure has been increased by £4,500, 

L.C.C. Tramways.- The extension. nearly 2. miles in length, from 
Streatham Church to Tooting Graveney, via Miteham-lane, and a 
short new line bet weea Сагга Јале, Wandsworth. and the Summers 
Town terminus of the London United Tramways were ой 
inspected on Wednesday. and will be open for traflie to-morrow 
(Saturday). 

London United Tramways.— The company has notified Hounslow 
Council that 140 of the tramears are to be covered at the rate of five 
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per weck. 

With regard to the noise of the cars the company are engaged in 
welding the joints on the Uxbridge route at a cost of £2 per joint. When 
this route is finished Chiswick and Hounslow route will be taken in hand. 

Luton —4 loan of 2,396 for additional plant has been zpplicd for 
by the Council. 

Extensive mains extensions have been sanctioned. including con- 
nections t» the works of the Electric Furaaces & Smelting Co.. the 
Skefko Ball Bearing Со, and the West Hydraulic Engineering Co, 


Marylebone (London).—-The Electricity committee reperi that the 


discontinuance of the £2. 2s. annual payment in respect of “Othe: 
uses " of current in the case of private (residence) consumers adopting 
the “ telephone " system for lighting hes resulted in a very big in- 
crease іп the demand for radiators, &с.. and the department has 


thereby gained considerably. 
The committee tind that the £2. 2s. (which brings in an almost negli- 


gible revenue) is a bar to business premises adopting radiators, ќе, and 
thev have resolved (subject to the usual sanction ) that the annual charro 


of placing cluster incandescent elect ric lights on the present tramway 
efandards $ and also as to eost. of hghting ihe Valley with are lamos. 

Recently the Council applied for aanetion to а Joan of £24,000 for 
extensions of the electricity works. and the LG. Board have sanctioned 


«13.000 for mains and £7.586 for transformers. sub-stations and 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included 
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Southwark.— Seven are lamps in Kennington Park-road, between 
Penton-place and Nouth-place, are to be replaced Бу 30 Janteras 
fitted with ineandeseent electric lamps at a cost of £76. The cost of 
lighting the thoroughfare will be reduced from £198. 16s. to £185 
per annum. 

Stoke-on-Trent.— M the last. Council meeting reports were sub- 
mitted as to the failure of insulation on No. 2 alternator at Hanley. 
and the engineer was authorised to call in Mr. №. Duddell to investi- 
gate the eause of the several breakdowns on No. 2 alternator, at a fce 
of 25 guineas, plus out-of- pocket expenses. 

It was decided that a spare stator be obtained for these works at a cost 
of £700, and to lay another feeder from the Burslem works to Newport- 
lane at a cost. of £1 G00. 

Ald. Malkin called attention to the serious state of the Hanley works, 
and said that some day they might have the whole of Hanley in total 
darkness. Не should strongly oppose any linking up of the works until 
all the works were put in such а condition that they could be linked up 
on mutually beneficial terms. 
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(telephone system) in respeet of the use of electricity, for all purposes 
(other than lighting and motors) be discontinued, 

Middlesex.--The County Council have resolved that, subject to 
the L.G. Board sanctioning the horrowing of the purchase money. 
notice be given to the London County Council requiring them to 
sell to Middlesex that portion of the Highgate-hill tramways in the 
county of Middlesex. The approximate purchase price is £5,000, 

Oldham.—Some time ago the Corporation applied to the Board 
of ‘Trade for an order to authorise them to supply electricity to 
certain premises situate 17 Chadderton, Royton and Limenurst. 

The Board have replied that the application related to over 40 pre- 
mixes in the districts and that a supply would probably be required for 
over 50 other premises. The Board think that the proposed supply to 
such a large number of premises was not one that should be dealt with 
under the section. of the Oldham Corporation. Act, 1909. but should 
form the subject of an application for a provisional order under the 
Electric Lighting Acts, in respect of the distriets in which the premises 
are situate. 

Portrush.- -The Council have decided to apply for a provisional 
electrical lighting order. 

Presentations.---Maidstone tramway {ай have presented a gold 
watch to the late manager (Mr. К. E. Saunders). who left to join 
Messrs. Balfour. Beatty & Co. 

The staff and emoloyees of York municipal clectricity works 
have presented a silver cigarette ease to the works superintendent 
(Mr. W. А. Turnbull) who is leaving to become resident engineer at 
Stoke-on-Trent. 

Rathdown (co. Dublin).- Crevstones Klectrie Light & Power Co. 
have abandoned the proposed applertion fora provisional order. 

Rawtenstall.—' The Council, who have adopted a scheme for the 
electric lighting of the main thoroughfares. have applied to the L.G. 
Board for power to borrow £2.000 for the work. An annual saving of 
£449 per annum is anticipated. 


Sunderland.-— A sub-committee of tne Electricity, апа Lighting 
committee has considered a report of the borough eleetrie! engineer 
(Мг. А. Blackman) on the present system of charging for energy. 

In his report Mr. Blackman expressed the opinion that the scale of 
prices and methods of charging in Sunderland were unsuitable, He 
submitted alternative methods, the object being, by a fixed charge per 
annum, to cover the capital charges, and then, by a very low price per 
unit. to cover works Costs, with a view to induce consumers to use elce- 
tricity throughout the whole of their premises, "тее alternative 
schemes were brought by Mr. Blackman, but their consideration was 
adjourned, The question of revising the methods of charging is pre- 
paratory to the st arting of a sales department. 


Torquay.-- The Board of Trade have intimated to the Corporation 
that they have renewed the license of the tramway company until 
the end of the yeer. Asthe result of recent negotiations, with a view 
to an amicable settlement of affairs. а conference is to be held ша 
few days between the representatives of the company and the Cor- 
poration, 

Premises have been rented for three years for the exhibition 
of eleetrie motors, fittings. radiators. &e. А eireular pointing ont 
the advantages of eleetrie over ga3 lighting is to be issued generally 
in the Borough. 


Walthamstow.--With a view to reducing the consumption of 
current, meters are to be fixed on 12 tramears, 


Rugby.— The salary of the engineer and manager of the electricity 
works (Mr. T. К. Shenton) has been increased to £200 per annum, 


Scarborough.—- The ears of the Searborough Tramweys Co. ceased 
running on Monday. 

On Friday last week Col. Von Donopheld an inquiry into the ease. 

The town clerk (Ме. D. А. Мело.) said the Corporation did not offer 
any active opposition to the company not. fulfilling its obligations with 
regard to the service of trams on the north side during the winter ; but 
in the interests of the ratepayers the Corporation took action under 
чес, 92 of the Searborough ‘Tramways Act, 1902, and asked the Board of 
‘rade to decide what service of cars the company should. provide in 
accordance with their statutory obligation. Before taking action, the 
Board suggested a conference between the Corporation and the company 
at the Board of Trade offices; That took place, and on behalf of the com- 
pany a statement was made that unless the company were relieved of 
running a service of ears in the winter they would be compelled to 
abandon the undertaking altogether. ‘The Corporation held two meet- 
ings in committee and, broadly speaking, they favoured total abandon- 
ment rather than a continuation during the summer months only. They 
fully realised that the tramways were appreciated. by visitors to the 
borough during the summer months, and were of considerable service to 
the resident population, but, on the other hand, the running of the cars 
caused а congestion of the streets, and was inconvenicnt to other vehi- 
cular traffic. 

On behalf of the company, Мг. Е. E. Grirrer said the company had 
done all they could to foster the tramway service in the town, They 
gave a full winter service in 1904-5, and thev had tried a varied service 
since. They had tried a larger number and a smaller number of cars 
during the winter, and the more cars the company had run the more 
money they lost. The point was What was really а reasonable 
service ? The total cost of running last vear was about 8-24. per car- 
mile. and the takings in summer were 87d., but in the winter they had never 
received more than 51d. percar-mile, In 1905 the profit on the tramways 
мах £1.747, and was all absorbed by the interest due. In 1906 the profit 
was £1,100, and that went in interest charges. In 1907 there was an 
actual loss of £21, in 1908 the loss was turned into a small profit. In 1909 
the company lost £667 on the working. | There was a considerable amount 
due to the mortgagees, and the latter would not lend any more. 


Southampton.—The Council have asked the borough engineer to 
report upon the cost of the present lighting of Bevois V alley. and to 
confer with the borough electrical engineer and report as to the cost 


"Wimbledon. Terms have now been arranged. for the supply of 
electric current to Mr. Mulholland's new theatre :— 

The Corporation will provide apd fix in a tire-proof chamber en the 
theatre the necessary apparatus ard make all necessary alt rations af 
mains, Qe so as to supply eurrent at 110 volts and at ordinary Bihtinz 
ratos to the theatre, assembly hall and ‘Turkish baths, provided the 
consumption is of the value of £50 per annum for two years, The £50 
is to include any sum which the Corporation 1s entitled to demand uncer 
aoe, 15 of the Electrie Lighting Act. 1009. for a " stand-by ` supply- 

Wireless Telegraph Notes.— It ìs announced that the Government 
of New Zealand Ваз decided to erecta wireless station at the southern- 
most point of New Zealand with a range of 2.500 miles, and it is 
thought possible, therefore. that Capt. Seott may remain withia eall 
of this station throughout his long winter in the Antarctic. 

Batti-Wallahs’ Society.— Тһе winter season of this society (for 
теу the P. & О. Batti: Wallahs’ Society) was opened on Mondey 
last by a successful smoking concert at the Holborn Restaurant. 
Mr. L. M. Waterhouse was т the chair. snd ia а brief speech he 
explained thet there would be fortnightly meetings of the society 
held during the winterat the Bedford Head Hotel, Tottenham Court- 
road, He also seid that a private billiard room wonld be reverved 
for members. who would heve free use of the table from 7:20 p.m. 
until 12 o'clock. Other concerts will be held on Dee. 9. Feb, 24 and 
April 21. The annual dinner will take place on Mareh 17 next. 
There was a good attendance at the meeting on Monday. and the 
musical programme was much enjoyed. ^ 

Smoking Concert.—The Ordnance Athletic Club (eomisced OF 
employes of the Electric & Ordnance Accessories Co.) held their fir t 
concert of the season on the 25th ult. at Birmingham. 

The secretary (Mr. J. D. Morrison) was in the chair and the assistant 
works manager (Mr. А. Willmott) in the vice-chair, and several of the 
heads of departments and officials of the club were present. ‘There was a 
lengthy programme, which gave pleasure to about 150 members and 
friends. Mr. Morrison referred to the satisfactory nature of the clubs 
progress. The membership now consists of some 600 men and boys, and 
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the activities of the club is spread over all branches of athletics; The 
club plaved in the. Birmingham Suburban Cricket League this summer, 
and tintshed third from the ор. The chairman presented prizes to the 
best batsman and bowler of the season, and took the oecasion to offer a 
prize to the football plaver who scored the largest number of voals 


during this season. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—' The special sab-committe2 appointed to consider! 
the question of municip? l electricity supply recommend the Counci 
to purchase the undertaking of the Аа te Electric Supply Co. 

Atoa recent. conference of representatives of municipalities in the 
northern suburbs of Melbourne (Brunswiek, Northcote. Coburg and 
Preston it was decided to appoint an electrical engineer to report upon а 
joint scheme of eleetricity supply for power and lighting. 

The Voy n Clerk of Gawler (S. Australia) is eollectieg information from 
towns in Victorii №. Australia and N.S.W. in г. gard to municipal ek ctrie 
Генри, 

А deputition of citizens f Christehiureh (N.Z.) recently wait) Ч npon the 
Мин r cf Public Works (Mr. MeKerzie) ard asked that the Lake 
Col ridge hydro-electric scheme might be cexpocated. Dunedin (ud the 
spokesman) hid cheap electric power, against which Christchurch could 
not compete, and manufacturers were leaving the latter tow. At pre- 
sont the city could pot supply anything like the power requircd for the 
popelation. И hed speni 570.000. bat could net do апу ну further 
Unless it was known whether the water power s hime was to be carried 
out at once, 

Mr. McKenzie ssid if Parliament would vote him the money he would 
s irt as heme within six months. His idea was to sperd from £100,000 
to 6n 000 on the Lake €. ас scheme, and supply power in the wh. le 
of Canterbury from Ashburton to Rapgicra, He thought electric power 
should be à complete monopoly fer the people of the cout try. 

It has been proposed that Hampshire (Victoria) Shire Council shall 
barrow £2,900 for duplicatirg the Camperdown and Terang electric 
lighting plants. 

Too Vitorian Goverament propes to instal electric generating plant 
at the Stote coal mine at Wonthaggi, ard in addition to supplying the 
requirements of the mine, to supply current to a murieipality to be 
established there. Who capital outhiy is estimated at £25,000. 

Mr. Justice a Beckett: recently granted the application ef the Tatura 
(Victorii) But* v & Produce Со. for permission to instabelect ric generating 
plant at the factory, and supply current for lighting, power and heating 
in the township. 


Belgium.—-Dealing with the trade of Belginm for the year 1900, 
Consul-Genere! Sir Cecil Hertslet states that the electrical industry, 
as represented by firms in Charleroi was very flourishing, and large 
works were in course of construction for the manufacture of ece- 
trical machinery, Cable works were also being. constructed. for 
whieh considerable supplies had been procured from the United 


Kingdom. 


Canada.—Jt is announced that. since the inauguration of the 
Ontario Government hydro-electric power transmission scheme, 19 
of the larger municipalities are taking their supply of electricity in 
hulk from the department. and it is hoped that some of their smaller 
neighbours will soon follow their example. Mr. Р. W. отап. 
who superintended the installation of the transmission plant. states 
that in all the communities served cheap Government. electricity 
will replace coal in the operation of factories, the heating of homes 
and even for cooking purposes. 

It is reported that Toronto is to have a “ Great White Way " which 
will outvie New York's In а portion of the business section © large 
white globes, surmounting ornamental pillars, will convert. night into 
dav, and even the residential districts, already well illuminated, are to 
be better lighted.” 

Mr. William Mackenzie announces that so хооп аз the Council has 
authority from the ratepayers to purchase the Toronto Street Railway, 
he will recommend his shareholders to sell the undertaking. 

The directors of the Montreal Street Railway and the Montreal Light, 
Heat & Power Cos. have arranged for the amalgamation of the two 
companies, ‘Fhe combined net income of the two undertakings is 
83,140,900 in 1909 against $2,882,300 in 1908, Assuming the shares 
of the two companies are transferred to the holding company the capitali- 
sation of the holding eoncern would be 857,300,000, 

A hill is to be promoted in the next session of the Canadian Parliament 
for incorporating the Niagara, Welland & Lake Erie Railway Со, with 
power to construct and work a railway from the City of Niagara Falls 
(N.Y. State) to points on Lake Erie between Fort Erie and Port Dover, 
to generate electrical energy, &c. 

Manitoba Government is being urged to engage upon an eleetrie power 
scheme for the purpose of supplvinz electricity in bulk to the cities and 
towns of the province at cost price. 
| India.—' Indian Engineering " states that the Secretary of State 
in Council has confirmed the decision that one electrical inspector 
will act for Bengal and Eastern Bengal and Assam. The permanent 
рау is to range from R.600 per month to R.1,000, but Mr. В. J. 
Browne, who holds the position, will draw the maximum pay at once, 
plus a personal allowance of R. 100, 
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А further extensions until October, 1911. of the чегун:е of Мт. т. 
Roberts, as telegraph superinteadent of the Madras & Southern 
Mabretta Railway. has been agreed upon. 

The Hindustan Cotton Mills Co., Сајта. bave decided to adopt 
electrie driving and electrical energy will be supplied by the Calcutta 
Electric Supply Согра, 

Italy.- In the report for ИКИ on the commerce ef Southera h> ty 
Mr. Consul S.J. А. Churehill states. in connection with the Port of 
Nuole: Ваг work, that three eleetrie eranes have been provided 
and other improvements carried out. 

The West of Naples Soccava- Pianura tramway line, in which a British 
svneicate is interested, is to be electric and is to run from Upper Naples 
to Soceava and Pianura, with branches to Agnano and Camaldoli ‘The 
same interests. are engaged in. the Valfortore-Lucera Railway. ‘The 
Naples town tramway is to be extended to the Vomero via Via Tasso ; 
in other parts double lines are to be laid. 

The Mareoni Со. are constructing а wireless telegraph station at the 
castle of Sant Elmo, dominating Naples, The present wireless telegraph 
stations actually available to the publie in South Italy are Ponza (on the 
inland), Bari (Nan-Cataldo), Santa Maria di Leuca and at Viesti. 

During February, 1909, а fire destroyed а large section of the Nap'es 
central telephone office. About the middle of the summer, after great 
efforts, most of the connections were re-established on modern lines, At 
present. Naples can communicate with 180 towns in Italv. 

A project has been bzought forward by Signor Omodei for utilising the 
water power of the Neto stream, which comes from the Sila plateau. И 
is stated that over 50.000 H.P. might be developed. and at the same time 
to allow of 10,000 litres of water per minute becoming available tor 
irrieation, 

At Bari, though the clectric light company is supplying current at od. 
per unit, a dividend of 5 per cent. was paid т 1900, and the electric 
tramway between Вагі and Carbonara has proved a great success, Ex- 
tensions of the lines are in progress. 

Japan.— Mr. Vice-Conzul Cunningham. reporting on the trade of 
Osaka for 1909. states that considerable progress has been made 
with the extension of the municipal electric railway. 

In order to carry out the proposed extensions a loan of over £3,000,000 
was floated in London in Мау, 1900, and upon the successful issue of the 
negotiations work on the third section (82 miles) of the system was at 
once commenced, During the усаг the length of line (double track) 
opened to trafic was 2.3 miles, and 2 ad ditional miles were opened in 
1910. The work as it proceeds involves the widening of streets and the 
building of new bridges, and in one part of the city an embankment has 
been built for а distance of about à mile along one of the principal 
rivers, Which has brought abont а further great improvement in the 
aspect of the ецу. The receipts during the year amounted to £125,265 
and the working expenses to £42,673. ‘The amount expended оп con- 
struction work since August, 1908, up to the end of 1909 on the third 
section was 551.146. 

Within three months of the beginning of 1910 two new cleetrie rail- 
wavs were to have been opened to traftie. The first connects Osaka 
with Kyoto and has a total length of 205 miles; the other runs from 
Osaka to Takaradzuka, a summer resort about 16 miles Пот Osaka. 
The latter line is subsequently to be extended from ‘Takaradzuka to 
Arima and also to Nishinomiva,a town of considerable size on the coast 
half-way between Kobe and Osaka. A further extension from Nishi- 
nomiva to Kobe is contemplated. Both. lines. traverse prosperous 
districts. The machinery, &e., for the Kyoto line with the exeeption 
of the bodies of the cars, made by the Kawasaki dockyard in Kobe- 
was all supplied bv a British firm. The order for the plant for the 
Arima line was secured by an American company. Ц is probable that 
the two lines will shortly be linked up with the City. Electric Railway 
and also with the Hanshin Electric Railway. which has been running 
for the last five years between Osaka and Kobe, | 

In addition to these lines shortly to be opened there have been since 
the commencement. of the vear numerous schemes brought forward for 
the construction of electric railways to various places in the neighbour- 
hood, including one to Nara -a town of about 45,000 inhabitants, 25 
miles east of ОзаКа—апо ег line to Kyoto on the opposite side of the 
Government railway to the line Just completed, a line for an ex press 
tram service between Osaka and Kobe, and тапу others. The only 
line, however, for which a charter has been obtained is a line to Sakai. a 
prosperous city 6 miles to the south. This line will run parallel to the 
Nankai railway to Wakavama, which has already been electiitied as far 
as Hamadera (4 miles bevond Sakai) and is shortly to be el ctritied for 
the whole length of 40 miles, | 

Spain.—The report of Acting-Consul James Innes on the Bilbao 
Consular District for 1909 says : — 

The decline in the consumption of Spanish coal is principally due to 
the displacement of steam power т mines and factories by electrical 
machinery, the current for which is supplied by the Hidro- Electrica Со, 
According to customs statistics, British makers supplied only 22 tons of 
electrical machinery and fittings (compared with 26 and 32 tons т 1908 
and 1907 respectively) out of a total of 514 tons imported, The contri. 
bution from Germany was 417 tons (against 304 and 331). Efforts are 
being made, however, by British manufacturers to secure а footing in 
that market. ^ 

The idea of holding an exhibition in Bilbao appears to be taking prac. 
tical form and of the estimated cost of 8 million pesetas (nearly £300,000), 
2,500,000 pesetas have been voted by the Town Council and the Pro. 
vincial Deputation, and a bill has been presented to the Cortes for a 
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grant of a further 3 million pesetas, Tt is proposed that the exhibition 
shall be international, and take place in 1912 or 1913. А guarantee 
fund to cover a possible deficit is being organised amongst business men 
and prominent citizens. S 

The Belgian Consul at Granada states that, owing to the availability 
of abundant water power, electrical energy 18 extensively used in the 
province of Granada, mainly for lighting purposes. There are three 
large power stations in the town of Granada and about a dozen smaller 
stations in the province. Plans are being prepared for the utilisation of 
other large waterfalls in the Sierra Nevada for similar purposes. 


— 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 153., post 
free in the United Kingdom, 153. od. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and аге Ecw issued in a hzndy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
publ:shed. 


—— —————— 


TENDERS INVITED. 

BIsPHAM-WITH-NORPRECK Urban District Council invite tenders 
for supply and erection of plant for their proposed electric generating 
station, including gas engine, gas producing plant and dynamos : 
switchboard, belancers and boosters; storage battery and mins 
(overhead and underground). Copies of specitieations. forms of ten- 
der. &c.. from the clerk to the council, Мг. J. W. Tickle. Council 
Offices, Bishpam, Blackpool. Plans may be seca zt the offies of the 
consulting engineer, Mr. J. W. Speight, M.LE.E.. The Elms, 5t. 
Anne’s-on-the-Sea, or 2t the office of the Clerk to the Council. to 
whom tenders by noon, Monday. Nov. 21. See also an advertisement. 

The directors of the NortH EASTERN RAILWAY (‘o. invite tenders 
for 12 months’ supply of telegraph apparatus and telegra oh wire and 
line stores. Forms of tender from the company s telegraph super- 
intendent (Mr. ©. H. Ellison). Tenders. to the. Secretary of the 
company (Мг. В. Ё. Dunnell) by 9 èm.. Thursday. Nov. 24. Nee an 
advertisement. 

Teaders are invited up to Jan. 4. 1911, for the supply of three 
multiple switchboards to the Postmaster-General’s department, 
New Sourn WaLEs. Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. Sec also 
an advertisement. 


Tenders are invited up to Dec. 29 for supply of battery and line 
material and instruments, and also for supply of telephone cable. to 
the Postmaster-General's department. ості AUSTRALIA. Tender 
forms and specifications from the Commonwealth Office, 72. Victoria- 
street. London. S.W. “ее also advertisements. 

Loxpox County Сосхси, invite tenders for supply of ash dust 
removing plant, by means of suction fans, for the electricity gene- 
rating station, East Greenwich. Specifications, forms of tender. 
&е.. from the clerk of the Council (Mr. G. L. Gomme), County Hall, 
Spring-gardens, S.W., where tenders must be lodged by ll a.m. 
Tuesday. Dec. 6. | 


Сотмух Bay and Cotwyy Urban Council invite tenders for a ; 


switch panel (including switches and instruments) for the extension 
of the switchboard at their electricity works. Plans and specifica- 
tions from the electrical engineer (Mr. А. В. Tudman. A.M.I. E. É.). 
and tenders to the clerk of the Council (Mr. James Amphlett) 
Council Offices, Colwyn Bay, by noon Nov. 12. 
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SHEFFIELD Electric Light committee require tenders by 10 a.m. 
Nov. 22 for supply and erection of roof principals, purlins. &c., for 
extensions of engine-room, boiler house and coal store at Neepsend 
generating station. Specifications from the General Manager and 
Engineer. 

BRADFORD Corporation require tenders by Nov. 12 for 12 months’ 
supply of stores to the tramways department. including traction 
lamps. insulating material, copper fuse and other wire, alarm bells, 
castings. waste. oils. paints, «е. Schedule. &c. from the Tramway 
Offices, 7. Hall Ings., Bradford. 

WarrHAMsTOW Council want tenders by 5p.m. Nov. 25 for 
supply of a 1.000 kw. mixed-pressure turbine with tandem generators 
of 500 kw. each. and surface condenser and pipework. Specification, 
&c.. from Mr. G. В. Spurr, Electricity Works, Walthamstow. 

The Port oF LONDON AUTHORITY require tenders by 10 a.m. 
Nov. 19 for 12 months’ supply of stores. including electric light car- 
bons, incandescent lamps, cotton waste, metals, paints, oils, бес. 
Forms of tender, &c.. from the Stores Department. 


WAKEFIELD & District Тавит КАПА АҮ Со. want tenders by 
9 a.m. Nov. 30 for 12 months’ supply of e*bles апа wires, electric 
lamps and fittings, insulating materials, overhead. fittings. paints, 
lubricants, &e. Schedules from the Central Offices; Waketie!d. 

serros (Surrey) Council want tenders by 4 p.m. Nov. 4 for 12 
months! publie lighting by electricity or otherwise. Particulars 
from the Clerk. 

BoorLE Corporation require tenders by noon Nov. 17 for a con- 
plete electric light installation for the new Balliol Council Schools. 
Specifiertions, &с.. from Borough Electrics) Engineer. 

BoorLE Corporation invite teaders for wiring the new Balliol 
Council schools. ‘Tenders to Borough eleetries! engineer by noon 
Nov. 17. 

Tenders are invited (until 29:30 p.m. Nov. 16) for supply to the 
Postmaster-General’s Department in NEW Хости Wares of tele- 
phone. telegraph and electric light material, Tender forms, &c., at 
the Commonwealth offices, 72, Victoria-street, London. S.W. 

Tenders are invited (until Nov. 22) for supply of telephone cable 
(schedule No. 337) and (until Nov. 29) for testing instruments 
(sehe:lule No. 338) to the Postmaster-General's. Department in 
Vicrorta. Terder forms, &c., from the Commonwealth OTie?, 
72. Victoria-street, London, B.C. 


Tenders are invited by Nov. 23 for supply of cable ironwork, c.i. 
pipes, earthenware conduits, awitchhoards, telegraph and telephone 
instruments, &c.. to the Postmaster-General’s Department in 
QUEENSLAND, Tender forms and specifications from the Common- 
wealth Offices. 72. Victoria-street, London, S.W. 


Tenders will be received by the Minister of Tclegraphs. G.P.O.» 
WzaLLINaTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G. P.O., Wellington. and the office of the High Com- 
missioner, 13. Victoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be manu- 
factured. 


INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &c., car bodies, car equipments, trucks. overhead mate- 
rial, wires and cables, steel poles, tower waggon, electrie lighting 
plant, &e. Specifications from Messrs. W. Coward & Co., 91, Fins 
bury-pavement. London, E.C.. or Messrs. A. Dickenson & Со 

Central House, Birmingham, and Gresham House, London, Е.С. 


The Royal Telegraphs Department. STUTTGART. Wurtemberg. 
require tenders (by Nov. 15) for supply of telephone apparatus, 
copper wire. brass, &e. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following teaders,:— 

Heenan & Froude. turntables for central car-repatr depot, £444 ; Chas. 
Wall (Ltd.). erection of weather shelter on Vietoria-embankment, 
£1,303. 10s. ; Rowley Bros., erection of shelter at Stamford-w ill, £162. 

Wigan Water committee received tenders from 12 firms for the 
installation of two eleetrically-drivea centrifuge! pumps at the 
Boar's Head pumping station, The amounts varied from £389 to 
£530, and that of the Rees Roturbo Со. at £389 has been accepted. 

Middlesex County Council have accepted the tender of Cox- 
Walkers for moving and re-fixing an electric storage battery at 
Napsbury Asylum for £52. 10%, 


The Education committee of the L.C.C. received five tenders (from 


£253 to £269) for wiring the Sherington-road (Greenwich) school, 
and that of E. Newbold & Co., at £256, has been accepted. 


| For the installation of electric light at the Hoxton House schools 
Cizht tenders (trom £615 to £1.148) were received by London County 
Council, and that of F, Troy & Со. was accepted at £615, | 

Stockport. Council have ordered eight moton from McClure & 
Whittields at £293, and the Electrical Apparatus Co. is to supply 
ЕВЕ starters at £48. | 

Newport. (Mon.) Electricity and Tramweys committee have 
accepted the tender of C D, Phillips for steam piping at £16, 


l'unbridee Wells Education committee have accepted the tender of 


Strange & Sons for wiring work at sehools at £24, 
Stepney (London) Council have accepted the tender of Baxter & 
Caunter at £57, 10s, for rubber cable. 

Lombard Covernors.—- Messrs, Jas, Gordon & Со. report ап in- 
creasing demand for these oil pressure governors in connection with 
water: power plants, and amongst the installations recently arranged 
for are ;-— | 

(сеат Falls Co, (three), Simooe Rail av & Power Со, (three), Quebec 


tailwav, Light & Power (units), Ottawa Railway Co. (one), Sherbrooke 


Railway & Power Co. (three), | Quebec Railway, Light & Power Со, 
(four), Calvary Power & Transmission Co. (one), &c. 

Commonwealth Tenders. — ‘The following tenders have been 
accepted on behalf of the Commonwealth Government :— 

Victoria Postmaster-General's Depart ment ;- -Noves Bros, 30 miles 
26 pair cable (121 Th, conductors), £240. 16s, 8d. per mile, and 5 miles 
92 pair cable (do.), at £343 per mile; Hd. Johnson, Clapham & Morris, 
15 tons hard-drawn copper wire, 100 lb. per mile (in casks containing 
not more than 8 ewt. each), at £68. 1s. ба. per ton, and 10 tons ditto, 
200 Ib. per mile (ditto). at £68. 149. 6d. per ton. 

(wi ensland. Postmaster-General's Department :— James Paton & Co., 
1.550 wall telephones for central battery working, at 38s. cach ; 310 
table telephones (ditto), at 20x, Gd. cach ; 180 table telephones (ditto), 
with generator, at £2. 9s, 3d. per set; and 125 wall telephones at 
£2. 175. 9d. per set ; Western. Electric Co, (Australia) (Ltd.), 290 wall 
telephones, for central battery working, with switch, at £4. Gs. 6d. per 
t; 20 table telephones. (ditto), at £5. Us, od. per set; 50 common 
battery, cordless awitchboards, for private branch exchanges, equipped 
for three-cord circuits, at £7. 13s. 64. each; 10 switchboards (ditto). 
equipped for five-cord circuits, at £12. 19s. 44. cach ; 13 suitehboards, 
for private branch exchanges, for common battery working, 10-cord 
Circuits, at £19. 68. od. each ; four switehboards (ditto), 17-cord circuits, 
at £4]. Hs, each ; 2.000 protectors to sealed patterns at 2s, each ; 
FR. Johnson, Clapham & Morris, 10 tons hard-drawn copper wire, 200 Ib. 
per mile, at £68. 17s. 64. per ton, and 20 tons wire (ditto), 300 Ib. per 
mile, at £68. 17s, 64. per ton. 

Noe South Wales Post master-General’s Department :— Federal Flint 
Gliss Co., 1,900 cells (local battery, glass), 2s. each; Lawrence б Hanson, 
LOU) coppers, with insulated connecting wire, for gravity cell, 6:4. each; 
India Rubber, Gutta Percha & Telegraph Works Co., 1.900 battery сой- 
hectors (brass, with two clamping screws), 14. each; J. W. Broom- 
head, 4.900. brass suspenders for gravity cell, 104. each: R. Johnson, 
Clapham & Morris, 20 tons hard-drawn copper wire (150 lb. per mile), 
Кох. 124. 64. per ton, 2 tons ditto (300 Ib. per mile), £68, 12s, 6d. per ton, 
and 15 tons ditto (200 Ib, per mile), at £68. 12s, 6d. per ton. 

South Australia Postmaster-General's Department :- В. Johnson, 
Clapham & Morris, 26 tons hard-drawn copper wire (100 Ib. per mile), 
MOS. 144. per ton. 

Wistin Australia Postmaster-General's Department :— В. Johnson, 
(lipham & Morris, 20 tons hard-drawn copper wire (701b. рег mile), 
$119. Os. Àd, per ton, 20 tons (100 Ib. рег mile), £69. 6s. 64. per ton, and 
10 tons ditto (200 №. per mile), £60. 6s. 64. per ton. 

Tasmania Post Inaster-General’s Department :—R. Johnson, Clapham 
& Morris, 5 tons hard-drawn copper wire (100 Tb. per mile), £69. бх, 64. 
рег ton, and 18 tons ditto (200 lb. per mile), £69. 6s, 64. рег ton. 

BUSINESS NOTICES 

The AEG. еее Co. have opened an office at Winchester 
House, Victoris-square, Birmingham. Telephone, 7564 Central. 
l'elegrams, Circuit Birmingham. 

Messrs. J. А. Rudd & Co.. 68, Gordon-street, Glasgow. have been 
гроопие@ Бу the Rugby Lamp Co. their sole agents in. Scotland 
for sale of Rugby metal and carbon tilament lamps. 

Messrs, Hans Renold (Ltd.) have opened an office in К їка у 
House, Kingswev, London. W.C., which will be managed by Мг. 
Charles Е, Holliday, МЛ. M.F. 

The practice of the late Mr. Oscar Guttmann. consulting engincer 
end chemiea! adviser, is being carried on by his sons (Dr. Leo Е. and 
Mr. Cemillo J. Guttmann) as Oscar Guttmann & Sons, at 60, Mark. 


Mee 
ль 

Business for Sale.—4 gas and electric light fittings and engincer's 
Isinexs is advertised for sale. | 

Agency Wanted. —4A South African wholesale electrical merchan’ 
"CUTS correspondence with merchants and manufacturers of 
electrics] weessuries, See an advertisement. 
, Patent Development. "Tho proprietor of British letters patent 
--612j07, relatingito electric switches for battery charging, motor 
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circuits, &c.. desires to license British manufacturers to work same. 
Applications to. Messrs, Boult, Wade & Tennant, 111/112. Hatton- 
garden, London, EC, 

The proprietor of letters patent No, 3.680/08 relating to ** Method 
of reducing ores, especially iron ores," also desires to eater arrange- 
ments for exploiting same in this country, Communications. to 
Messrs. J. №. Evans-Jackson & Co.. 19/20. Holborn-viaduet, EC. 

London Statistics... Уо. ХХ. of the Statisties of the Administra. 
tive County of London and of the publie services carried on therein 
has been issued and Contains а miss of interesting figures and inform- 
ation relating to the government of the County of London. The 
Volume has been compiled by the statistical officer of the Council 
(Mr. Edgar Harper) and covers the period from March, 1909, to 
March, 1911. Fhe subjects dealt with include the machinery of 
public administration т London. census and vital statisties, meteo- 
rological records, records relating to labour, unemployment and 
pauperism. public health, drainage, housing of working classex, 
parks and open spaces, theatres, police and justice. fire brigade, 
education, transit and locomotion, electricity supply and gas. Port 
of London, old age pensions, rates, debt and loan expenditure, &c. 
Statistics relating to the Council's tramways have already been 
published in Tue ELECTRICIAN. but the latest figures relating to elec- 
tricity supply are for the vear 1908-9. There is à very full index to 
facilitate reference. The volume contains a number of interesting 
diagrams, maps. &c., and is published by Messrs. P. S. King & Son 
at Os, 

Gas Works Directory. —We have received. from Messrs. Hazell, 
Wetson & Viney, Long Acre. London, a copy of the “ Gas Works 
Directory and Statistics " for 1910-11. This is the 33rd edition of 
the work which appears to have been carefully revised to August, 
1910. In nearly all cases the latest available information is included, 
and in addition to statisties of gas works in the United Kingdom an 
alphabetical list of chairmen. managers engineers and secretaries is 
included. A short section is devoted to foreign and colonial gas 
works with London offices, The work is published at 10s, 64. net. 


The Green Book.— These are days when we desire to obtain infor- 
mation in double-quick time, and among the books that have been 
especially prepared to enable this to he done is the “ Green. Book,” 
“а directory of celebrities," which gives us the Коуг Family. the 
Peerage, both. Houses of Parliament. leaders in political, social, art, 
science and sporting cireles. famous speakers, preachers, writers, 
artists, musicians and actors, avistors, shooters, golf plavers. vachts- 
men, racing men, explorers, big game shooters, anglers, and, in fact, 
the whole range of celebrities from top to bottom of the усл, Every 
one requires information of this kind at one time or other. and the 
“ Green Book." which is published hy the proprietors of the famous 
“Whitaker's Almanack. at Ax, net. сап he obtained of all book- 
sellers. or from Mr. Douglas Sladen. а co-editor, 32. Addison-man- 
sions, Kensington. London, W. 

Trips for Walkers and Cyclists. -Less than an hour's journey from 
London. the most charming country is to be met with in Bucking- 
hunshire- -attractive alike to those who eyele or walk. or prefer 
more leisured means of getting about, and it is remarkab'e that this 
favoured holiday land has not become more widely known. The 
Great Central Railway Co, have done much to open it up and their 
tasteful and excellently illustrated. handbooks for welkers and 
cyclists, entitled " Strolls in Beechy Bucks” and “ Cycling Spins in 
Beechy Bucks," place the visitor in the way of finding for himself 
the roads and paths and the many places of interest with which the 
district abounds. Copies of each booklet will be sent post free for 


3d. by Pablicity Department of the Campany, 216. Marvlebone-road, 
London. N.W. 


BANKRUPTCIES, &c. 

A receiving order has been made against Morris Zains, lately clee- 
trical engineer, &e.. 98 end 105. Wardour-street. London, W. The 
first meeting of creditors will take place at Bankruptcy- buildings, 
Londen, E.C., оп Nov. 11. and the publie examination at the same 
place on Dec. 13. 

An application for the discharge of Arthur. Dritfell Poulter, 
electrical engineer, &c., formerly of Afton Lodge. Ewell-road, 
Surbiton, will be heard on Nov. 22 at the County Court. Kingston, 
Surrey. 

The Svnchronised Electric Clock Со. (Ltd.) is being wound up 
voluntarily. А meeting of creditors will be held to-day (Friday) at 
11, Waterloo-place, Leamington. . 

Deed of Assignment.— А dividend is to be declared under а deed of 
assignment executed on July 30, 1910, by Robert Stegner, electrical 
engineer, 129, Tavistock-crescent. Notting Hill. London. W. Claims 
to Mr. Geo. E. Corfield, Balfour House, Finsbury-pavement, London, 


E.C., by Nov. 14, 
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COMPANIES MEETINGS AND REPORTS. 


а. 

AUCKLAND ELECTRIC TRAMWAYS СО. (LTD.)— The chairman (Мг. 
C. (г. Tegetineier) stated at the mecting on Monday that during the past 
six months they had. carried over. 1,000,000 more passengers, and the 
іта ће receipts were £6,463 more than in the first six months of last vear. 
They were carrying the population of Auckiand more than 300 times in 
the course of a усаг, and it Was no unusual thing for them to carry а num- 
ber of passengers considerably greater than the whole of the population 
in one day. ‘The ratio of expenses to receipts had gone down from 62 
per cent. to 59 per cent. Approximately, the net working profit showed 
an improvement of about £4,000 over the first six months of 1909. In- 
cluding amount brought forward, and after placing £7,500 to depreciation, 
the balance was £24,073. Preference dividend required £1,500. and 
after placing £6,000 to reserve and paving a dividend on the ordinary 
shares for the half-vear at the rate of 6 per cent., the balance (£6,073) has 
been carried forward. During the six months their capital expenditure 
amounted to £15,233, chiefly in connection with the extensions of the 
power-house plant and distributing system. The work was now prac- 
tically completed. and when the new plant and the eight new cars were 
available their position would be very much strengthened, 

EASTERN TELEGF APH CO. (LTD.)-. The report of the directors for the 
half-vear ended June 30 states that the revenue for the period amounted 
to £664,572. 13s. 7d. from which are deducted #223447. 19s. 6d. for 
ordinary expenses. and £60,376. 05. 54. for expenditure relating to 
maintenance of cables, sundry differences in exchange and income tax 
payable abroad, leaving £380,748. 13s. 8d., added to £34,452. 175. 24. 


brought forward, making together £415.20). 10s; 10d. After providing’ 


for income tax payable in England, interest on mortgage debenture stock 
and for two quarterly preference dividends (absorbing £80.61]. Зх, 9d. in 
all) there remains a balance of £334,590. 7s. Id., out of which the directors 
have placed £175,000 to general reserve, and have allocated £100,000 to 
meet the two interim dividends of 11 per cent. each on the ordinary 
stock, the balance of £59,590. 7s. 14. being carried forward. 

EASTERN EXTENSION, AUSTRALASIA & CBINA TELEGRAPH CO. (LTD.) 
The directors! report for the half-vear to June ЗО [ast states that the gross 
receipts amounted to £344,960. 4s. 64.. against £290,931. 9s. Lld. for the 
corresponding — half-vear of. 1909. Working expenses, including 
£22,780. 0s. 2d. for maintenance of cables; absorb £152,407. ls., against 
£156,976. V7s. 5d. for the corresponding period of 1909, leaving a balance 
of £192,553. 35. 64. From this is deducted £2,604. 4s. 3d. for income tax 
payable in England, 43.378. 5s. 3d. for expenses attending severe evelone 
at the Cocos station, £25 donation to Paris floods relief fund, and £15,048 
for debenture interest, leaving £171,447. 135. 10d. as net. profit for the 
half-year. After adding £26,315. 12s. 14. brought forward, the available 
balance is £197,763. 58. Иа. Two quarterly interim dividends of 1} per 
cent. cach, amounting to £75,000, have been paid for the half-vcar, 
leaving £122,763. 55. Hid., of which 50.000 has been. transferred. to 
general reserve and the balance of £72,763, 5s. Па. is carried forward. 
The general reserve fund has been debited with £30,000 as а further 
provision on account of investment fluctuations, making a total provision 
against depreciation of £150,000, 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.) —'l'he directors’ 
report for the угат ended June 30 states that the net revenue account 
shows that £22,233. 175. 29. has been brought forward from protit and 
loss account, Debspiure interest has absorbed £15,701. 169.. £5,500 has 
been sot aside as depreciation on freehold and Jeasehcld propi rtv. plut 
and tools, £41,030 has been applied in writing down values of stocks, ard 
£1.216. 5s. За. has been reserved on account Gf bad and doubiful debts. 
The result is а debit balance of £3,184. 3s. 10d., which must be deducted 
from £10,027. 7s. 6d.. brought forward from previous year. thus leaving 
L£6.843. Зх. 8d. which the directors propose to carry forward. Cest of 
establishing the business, goodwill, «е, £290.432.. 8s. 1d.. has been 
brought forward ai the figure standing in last balance-sheet. The frece- 
hold and Рахов property and plant have also been brought forward at 
value im dust babineo sheet. with the addition of the amount exporded to 
June 30. 1910, tess depreciation charged in nei revenue account. The 
shares of the Altrincham Electrie Supply (Ltd.) Вахе been taken at por. 
The concern continues to bo satisfactory, and paid a dividend of 7 per 
eent. for the year 1909. lts indebtedness to this Company has been 
reduced during the year by £275. 9s. ld. There has been expended on 
capital during the усаг £5.93 1. Os. 3d., mainly on account cf additions to 
buildings and plant in connection with the manufacture of metal filament 
lamps. That the year’s trading has not been more satisfactory is due 
mainly to high costs of production of. metal filament lamps. which 
prevailed during the earlier part of the усаг. The directors are ghid 
to be abl? to state that these costs have been largely reduced during the 
later part of the year under review, and are of opinion that the current 
vear should show а marked improvement as a consequence, judging from 
the results produced during the months which have clapsed since the 
close of the financial усаг, which have been of a satisfactory character. 
Sir J. W. Swan, F.R.S.. resigned his seat on the board on Jan. 1 last in 
consequence of ill-health. 

ELECTROLYTIC ALKALI CO. (LTD.'—(Col. W. L. Pilkington, who pre- 
sided at the meeting last week, said the net profit for the vear was 
£10,001. making, with £15,177 brought forward, &26.079, The directors 
proposed to pay 14 years’ dividend towards the three years’ arrears on 
the 7 per cent. preference shares and to carry forward £15,582. Тһе 
trading account had been affected by the fact that makers’ prices for 
the company's manufactured products were on a lower scale during the 
past year than at any period of their history. Economies had been 


effected which helped to neutralise that reduction. The company was 
making progress, although but slowly. 

METALITE (LTD.) — M the statutory meeting on Friday Sir T. Brooke- 
Hitching said the prospectus issued in July stated that the minimum 
subscription upon which the company would go to allotment was 150,000 
£l shares, and that number of shares had been dulv applied for and 105. 
per share had been paid thereon. The company had now actively taken 
over the British Metalite lamp and metal filament manufacturing busi- 
ness, goodwill and assets in the United Kingdom of the Bryant Trading 
Муна. (Ltd), and the business, patents, processes and goo twill of Inter- 
national Filaments (144.). The prospects were, he sud, of the brightest, 
although the present position was somewhat irritating. The factory at 
Hiehburv, London, was working at full pressure, and every available 
inch of space had been utilised, but the present factory accommodation 
was totally inadequate, not only to cope with new business, but to deal 
with the contracts in hand. Since the beginning of August the company 
had been compelled to refuse for delivery during the present season orders 
approximating to 980,000 lamps. The directors had gone carefully to 
work in the choice of a new factory, and they were fortunate in finding 
in the Midlands a freehold factory already built. 

Mr. Joseph Metcalfe (managing director) said that as fess than three 
months had clapsed since the formation of the company there had not 
been much time for progress in their development scheme, They. had 
purchased a factory in the Midlands and the frechofd land on which it 
was built, as well as some freehold land adjoining. The factory was built 
only two vears ago, and a few unimportant alterations were all that were 
necessary to adapt it to their requirements. They had bought it, along 
with a piece of adjoining freehold land, for £7.00 "They were also 
negotiating for the purchase of additional freehold land which adjoined., 
The factory had a floor space of about 40,060 sq. ft.. the adjoining land 
already bought would give when built upon an additional floor space of 
about 60.000 за. ft., and the land for which they had been negotiating 
would give when built upon a further floor space of 100,000 sq. ft., making 
in all a total of nearly 200.000 sq. ft. The site was in every way suitable 
for their requirements. Arrangements had been made for the supply of 
electricity and gas at an extremely low rate, and they expected to effect 
а saving Of some thousands of pounds per annum on these items alone. 
‘The orders in hand when completed would (he said) produce a net profit 
exceeding £160,000. Of course, that included several contracts which 
were spread over a term of five years. But the orders which they had 
accepted were but a small proportion of what they could have secured 
if they had been in a position to deal with them. There will also be a 
considerable revenue derived. from the. granting of licences in foreign 
countries to manufacture under their patents, and negotiations аге pro- 
ceeding in this respect with the Continent, America and Australia. 

WESTERN TELEGRAPH CO (LTD ). Тһе revenue for the half: year ended 
June 30 amounted to £402,433. 3s. Па. and working expenses 
to £148.392. "s. 10d. After providing £16,232. 14s. 94. for debenture 
stock interest, and £7,773. 1%. od. for income tax, the balance is 
230,034. бх. Hida added to £6,008, 13s. 3d. brought forward. making 
£236,043. Os, 24.. expenses т connection with further issue of 4 per cent. 
debenture stock (£358. Is. 6:4.) have been defraved out of this total A 
quarterly interim dividend, amounting to £31.189.. 10s. has been paid, 
£135.000 transferred to general reserve, and £10,000 to land and buildings 
depreciation fund. Phe directors now recommend the declaration of a 
final dividend of 3s. per share, making 6 per cent. for the vear, also the 
pavment of a bonus of 2s. per share, both tax free, which together will 
amount to £51,082. 10s., leaving £7,512. 18s. Sd. to be carried forward. 


CITY NOTES, 
паат pa 

MEMORANDA (Nov. 3).—Bank rate 5 per cent. (Ос*. 20, 1910) 
Price of silver, 25:4. рег oz. Consols 791 —79: for money ; 793—793 for 
account. Consols Pay Days, Nov. 4 and Dec. 1; Stock and Skares 
Continuation Days, Nov. 9 and 28; Ticket Days, Nov. 10 and 23; 
dei pet Nov. 11 and 30; Mining Shares Carry Over Days, Nov. 8 
anc . 

Prices or METALs (London).— Copper, cash, 5745 ; three months, 
58k. Lead, English, 135; —138 ; foreign, 13—134. Speiter, 24 - 244. 
Tin, English, 1683—1691 ; foreign cash, 1034; three months, 168$. 
Iron, Cleveland, cash, 50,0, three montha, 51,0. 


COMPANIES ТО BE STRUCK OFF REGISTER —The following are to be 
struck off the Register of Joint Stock Companies, unless cause to contrary 
is shown beiore Feb. 1 next :—Angle-Spanish Electricity, Co.. Chemical 
and  f£L:etrolytie Synd.. Cycle Electric Lamp Co., Electrical Castings and 
Engineering Co.. Elmore's Trust. Greville Electrice Inventions, Harwich 
Electric Lightingand Tramways Co.. Loughborough and District Electric 
Traction Synd., Marvin-Sardycroft. Electric Drill Synd., Mexican Gas 
and Electric Light Con North Wales and District Light. Railway and 
Несе Power Swrd.. Pearson Fire Alarm Synd. (Railways, Docks 
and Shipping). South American Electric Con Thomson- Davis Telephone 
System, Traction Co. of the United Kingdom, Tramway Traction Co. 

NATIONAL ELECTRICAL MANUFACTURERS' ASSOCIATION.— The next 
committee meeting will be held at Balfour House, Finsbury-pavement 
on Tuesday, Nov. 8, at 2:30 p.m. 

WEST INDIA & PANAMA TELEGRAPH CO.. (LTD.)—The directors 
recommend payment of the following dividends :— 68. per share on the 
Ist preference shares (for the six months to June 30. 1910), 15s. per share 
on the 2nd preference shares (viz. Өх. balance accrued to Dec. 31. 1909, 
and Os, for six months to June 50, 1910). and 15. per share on the ordinary 
shares (tax free.) 
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Nelson Corporation зө „ 21, 223. — 23, 42 34 | ‚323 qu? C . 4k por Cent. 2nd Dob. Stock........] 69 —73 8 9 ' April, Oct; 8', 83 
Newcastie-onsTyns Corp. „, „ 2) 13+ 9 UR UE i "ә | Central London Ordinary Stozk .......... — но EA d y 
NE у Corp. ы „ 27| 3703. — 147 n jam |+ 146 St | HE Se Ad Cent. Pref; Stock ооа аы 65 my 414 О Feb, Aug t3 | 624 
No:thampton Суролу „ 2) 65 + 63| 21.485 E EE 49:0, RO VOUS Stee о ...| 44 —46 i шь Aug 8/ ве 
Озат, A. nonk на К) | | 2 | + 2 | $32 15.235 E P | 2,6 | City of Bud E * озо оо о е 100 —192 H 18 E jas Ji 1 : | 19° | me 
ham Corporation `...... n б — п 42 23.0)) - | 4°; a i а rinm 4i —5 ‚шу e 
Pein BY Corporation А d | 1,777 + 8); 31 | 53.231 — т D city rt ios p^ Ri con С ү үз = А 9 о Apal, UE К ба 
РА Тала. | 252 | { 13] | а. | Ж | DN on | po ied cent. Регр. Pe ier 7 jog Я E. 0 Feb ГА | x “4 
УП. 4o rh о аә 5 2 r Ий | ! ; 2 : of о. 25) я RUP н eo -— 6 Ф 
Portemoutn ОЕ Е | ое 0 5% Do. ioc ке жч ава м Ее, jx rs 
EY o SV WM . .03. BT nv gU. н луи фоеоо тооно о —1232 | | ee 155 
Preston Corporation . « 20| 410332, — 4,4 42 | 516 1 ae ee MEE ш. 98-1 490 Feb, Aug | 101} 109 
Rothernam Corporation... .' n 25, 673 | = 37! 33 2224) t+ 657 в | Dublin UE Perp>tual Dobs......... 93—14 0 0. Fcb, Aug T 
Rothesay ии... „2 60+ 53) 3 | 18.995 | 112: Сарт Cent. Pref... 12)—13; 390 May, Nov | «|. 
Sud орлы m 2| | S25 + 7 3425 9783 |+ 12) бе M C dct Trams Ord....... 8—8j 710 | Feb, Aug = n 
оса еи © | : 2 | x | T 2:1 ! 131 144516 + San .. | Hastings & Dis ОЕ Tan es UM i—i Feb, Aug ZR. 
иле poration „ К. 1, 42 zh о; ; , i —1 » { MEL 
Steed Corporation iii] p 3) 6033) зы IJ) | 18793 |+ 10877 а е deis au s S 
бол Metropolitan... m 21 $415, = $125. 17 #141199 10755 6% | 100. брег Cent. Pref... ессе... ce 27398 02 19 Msi 
ONDE deo 2. $5 4 о; di cec Dp | 5 eto 4l— ee ео 
Булара ий к d ERE + у Jj tot Thanet E T. Lt S por Cent Pret, i ТАСИ ad P E 
Stalyb'dye Hydac JEB „ 2| 21р- 10| 42 tole d 5/6 | Do. 4 per Cent. Deb. $юск............ EN a 
Sunderland Co » 2) | 653 ! 4 13 $2 ' it 223 татуау$................., 91-1: К. Jan, July i oe; oe 
Si rporation.. 2 3)! 1051 22,164 |— 1,453 /, | Lancs. Utd. Tfams, 5% Prior Lien Deb. S к 190 eb, Aug 
Sui араш зоне » 26 '445 | E 1 zh 35,851 j= 8 4^6 | res ectris 4°, Dob. St. t e NS 516 0 тап, July A | өө 
5 ту ЖЕ Ж ы ОСС - 323 т 
Swindon Cor p»:ation d oh. d | 1.09% | + 87| 42 45 322 E aue - London United Trams, 5^5 ( и Es e, 94 $4 
Taunton operation wees! „ 25] T| t Из 439 $ "18 o; Do. 4 per Cent. не Fra Soe ae s. дап | к у: 
ynemouth and District.. " 21 135 ig 5| 42 1,310 |+ 52 | |. | Mersey Con. Ord. Stock .... сЕ. EH 67—71 512 9 ап, July ое 
Дт» Trams Со. DP X M До, | - 3|9| nu |+ 5 г 1/0 | Metropolitan Elec. Tramways Ord......... | " M и eb, Aug |. з. 
2 С nEE 7 4 ! is о eferred _....... oo i .. : oy e 
Walsall Corporation вла]. ii 2 | SH + 31|®3) 23:299 F и | ољ | Do. бе: Cant Cun а ERE ЛО Y April... | Fe 
Warrington Corporation. ..., 4, 2 (|+ 19) 43 | 23106 |+ 95 | S Sia! pz 4} per Cent. Deb. Stock.. Duo aka era. с з. Aug! ii i 
West Ham Corporation ....| ". EE в 3) | 11,785 |+ 255 39/6; ә S per Cent. Db, Stk i „инин $899 IAIL O Jan July | 93; 9 
pton Со .....| „2 = 42 6,920 ' | St % | Do. Surplus Lands Stocks. .... ........ —B о Ре, А 3 jå 
EN ae: S с 45) 42 | 18028 E -a St 13 A Do. 3 34 per Cent Preference. VN duc Re Feb, Aug | $21 ee 
Cororecarerer , 78) / 5 £ ef вос t ‚А 
#їгехһат...........,., ES | 273 | — 5| 42 12.165 H 264 St. 13 Do. af рег Cent. t. Convertible Pret | 86 —86 14 1 6) Feb, Aug E : 
Yorkshire W. | » 21 92 = 4 e ооооос 84 —86 і 2 ug 841 lw 
Yorkshi R Tra TEM 32 1124 3 | 42 4.137 |— 43 * 3 Do. 3f par Cent Debenture Stock ... 91 —93 4 1 6| Feb, Aug 
re Woollen District DB C NEC ш. SA UNES | n 315 6| Jujuy | Sij 
1,876 |t 3,17 | B 
ыы еы. LL Eel | 
* Partly electrical. P ° in calculating ‘he yield all Oogle 1 | 
owance has b°en made for accrued in 
terest, but not 
tthe London Stock Exchange Committee have declined to чы qodemption, 
1 


(4) 
These comparisons are iih: the corresponding period last year. 
f Ex Dividend, 


t Mi 
inus 3 days. $ Minus 2 days $ Plus 3 days. Ч Plus 2 days. 
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| ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


m | Last Price КАТЕ pivipgnp | BUSINESS , m Last Price RATE | pryipenp | PUSINESS | 
= Wed, (РЕК CENT Week TO | © Drivr- NAME, Wed., [PER CEN1 WEEK TO 
в one SARS < .| Nov. 2. YIBLDED.| _ Duz Nov. 2, G DEND EX TP 'Nov. 2,  Үвірвр PP Nov. 2. _ 
= = -ный digh-| Low High-| Low 
Electric Railways and Tramways— pg: £a d ; Sial "Si Telep E s d. et | est, 
5+ | 34% | Met. Rly. 3$ per Cent. “ А” Deb. Stock.. 900081 ап, Јшу ; ба: sesso | 144 —147 |5 90 .. КӨ И 
54| .. | Metropolitan District Railway От4.......| 23 —23i .. he Aug i 22 96 a De E дер Сар. AM. Ваз! 94 —% |4 3 З | Jan Jub | e| a 
ЗРАЧЕ EE PE TE EE ree EE IEEE 
t. К nte t. Pre n 2 — 5 | , mp oe 
| V^ | Und. Elec Riya Co. of London, Ltd)| 26—76 |412 O| Feb, Aug | 74 .. Б 5% дорога Г ТЕ ТТЕ ЁСЕ Ам чь E 
St | 3 Do. 3 per Cent. Consoltd. Rent-charge 0..8 19 0 jas uly к "ЖАГ 1 Monte Video Telephone Ог4............. 1 [16 0 0, ov s. f ae 
Oe] Be се Сози. Md ырен ass |S 3-9 аи шуи 1 0/6 | 10, Sper Cent. Prof, НИИ an cei 2 7 0 Мау, Nov ARE qo 
116 6 nt. Perp. . sess.. T , MES 104 i — 1051 ; ‚ P 23 
JE | Do. 4 per Cent Ditton Lm MEET AE ЗЕ o рыр ia ia a 7 o| Eob, Aug | 142 t21 
1! 41d. | Potteries Electric Traction "ea. 2:3 р , Ж | 7 10 s Set Pril ne ions 1 — 1 5 А 9 .. ee 
1, 0/6 | Do. 5 per Cent. Cum. Pref. ..........- =B- | 7 4 0| Feb, Aug | **| ** | 10 eo | De 6 per Cent Gun. it Bre 251552 10—101 5 Б 6 "o Aug з 2) 
St. | 44% | Do. ibe Tram Deb. Stoks cstis isni —85 |5 5 3| May, Nov T .. 5 2/6 | Do. 5perCent. non-Cum. 3rd Preé.. 54—54 | 4 8 3 Feb, Aug | 98; “й 
| 7:4 | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref.| i a t^ ve | cs ВЕ 34%, Do. Deb. Stock 34 per Cent. (red.)....| 28 —:09 |310 O | June, Dec | д? .. 
St | 4% | Ос. 4 per Cent. Deb. Stock.......... 56 — 5 14 C | Jan, July; |. t x. t Gent Deb. Sick reds eos 39 —101 (3 19 0 | Jan, July | 0i бй 
1х 5 Ау Dist. Elec. Trms. 5% IstMtDb. T 8 4 O | Jan, July . . | 48° Nes Ya T Talaphohe Co. 30 ут Бак" 98 —99 40 6| ка 
de 10/0 Undergd Е.Куз. Lon. 6% Air наем H да 2. : pies 103; 103 73 d Oriental ооо ж э ж э э ө о "^tt + 1% —1 it | 4 :9 © | AN Oct E : 
s+ | 5% | fDo. 5% Prior Lien ge] 100 E Ad Fia 531 УЗИ. 1 0/71 | Do 6 per Cent. Cum. PR он 19-9 ГЕ 1: 6 | pril, Oct «t es 
ae 44% Do. Bonds with pei 6 n 92 4 15 9 те 98. S 4% на, $ 4 рег Cent. Red. Deb. Stock. 2 9$ 85 —90 4 9 0 Jan, July НИТ 99} 
e. | 4% Do. 4 per Cent. 151 Power Ho. Dbs. .. 97 —93 4 10 .. ^ dd ae 4 o; Telephone Co. of Egypt 44% Db. Stk.(red.) 99 —101 49 0 | Jan, July 7А! 
оз т Trams, AT S на T March .. | - "5 50 United River Plate Ord. ex rights ...... i : о | jute De! xt 
> P Я рег n um, еы NT a A .. 5 * поновее е. xw | x LET ё‹ ' 
Bt| 4j | Do. 44 регСепі. 1st Оебв.......:..... 77 —@ sie Jan, July "Бе 26) Da 4l Deb St Red. ттт] 103—105 |4 5 e| Jan. July $ i 
Electric Manufacturing, &c. Financial, Investment, &c. 2—3 "p 
b |9 4 6| Jan, July | 
1019-4003] à. 2.8 i | ‚| 5 3/0 | Elec. TA Investment 6% Cum. Pref...| |, —151 |5 9 3 |SpDcMrju| 9 10i 
St. 44% Anchor Cable Co. 4} % Deb. Stock eees } i LE а | «а 10 2/0 Globe Hed e & A ** ооо» + 13? —13i 4 7 0 Sp,DcMrju 134 E 
1 .. Aron Electricity Meter Ord...... e. eee epi 7 ee ee : 10 3 Do. 6 per Cen t. Pref зоо ооо ооо + 13) ds 4 10 3 April, Oct ee | өө 
MID Ра 6% Cam Pi inv com $:—3*3 | 6 16 O | April, Oct 5) '&i 696 fiSubmarine Cables Trust (Cert) ......... shares 
1| 2/0 | Babcock № Wilcox Ога................. (Hep 4 5 6 | April, hig 10 » | 
ЧЕ һе ulated & Helsby Cables Ord... НШ 618 0 uly, Feb | ;; | .. Colonial and Foreign Electric | 
< | nsula elsby , 13| Ir 
ОЗО уем акка с. е E |412 0 Ја July m. anes Railways, Tramways, &с, 4-5 [зоо | Apt, oot | si] 4 
St. | 449% Do. 4$ per Cent. Ist Mort. Deb. (red.). . 98 —101 4 6 6 gan uly А di 5 2/6 De. 5% eds nd Pref. Pref. ...... 4—41 P 7 fon July 921 2 
St, 44%, British Thoms'n-Houst’n 4 % 1st Mt-Db. hae be eee et | de | De 4% Deb. Stock ушыр. 2229 |4 5 6 | June, Dec | огр 37, 
Еве ritis estinghouse 6 per Cen .. , : St. ыы 6 = 4:42 Ъ ee 
10 6 Do. 6 pe: (ent. Prior Lien Dbs. (rd.)..| 1% we [918 0 ys i бү 44% poy ый Е ET "Deb. red); . 103 —105 | 4 15 3 an, July m .. 
St. 4% | Do. 4 per Cent. Mort. Deb. Stock... ... 2-9 |6 9 0| yw Quy | ** | взше Auckland Elec. Trams, (red)... ее оер ч. | 
St. 44% BrushE. Eng. Co. 44% Perp. 1st Deb.Stock pee 10 :4 0 ar, р : oe 5 4/0 t Bris a PS. TUM e EM 1, 417 6 Мау, Nov J i 
St 44% Ро. Perpetual 2nd Deb. St бОка: 991 5 50 0| Jan, Juy | | **| s| 2/6 Do. 4i per Cont, Dh Prov. Ces көе | —102 14. 4-6. gen, July | 155 139 
Ор Кн Cable Gun. не е о EP AP] aor В ро | do Ge Mi. Sp 1181 
$! 2/6 | Do. 5 per Cent. Cum. Pref.. Sew vega vs 1031 —10 416 3 an, tu T '* у. | 8% bi oe qi: e ***| 117} —12 |4 19 0 | May, Nov | 10) TE 
St. 4% | Do. 4$ рег Cent. Ist Mort Debs. (red.). . 3 YET 4 5 3| Nov, May 5, "alc 8 D 50, s Б Pur Sek 139 e 12 us. 9.3 n July | ** ‘ 
i| 1/3 | Castner-Kellner Alkali Со............... 338 (4 8 0| May, Nov| * t| 5% | De 4j per Cent, Ist Mort, Debs.......| 100 —102 | 4 8 6 | April, Oct |. 
St. 44%. Do. 44 per Cent. Ist Mort. Deb. (red.).. " = |4 5 6 Feb. Aug | ** [40 4% Do per Cen 2 5 ог 3; *** 100 —103 4 7 6 | Jas, July io T 
| VO | Chadburn's (Ship) bus dro ONL. woman's й—1й 5 89 0 | March .. 1 ** [100 4 5 Vancouver Power сж «жэза» 10210414 1 6 Ж | 9%, i 
1 0/8} Consolidated Electri COcvcne wine Pes um 5 18 9 August ee oe t. о B о, z e Tr; 1 t Mt Db 97} —99} 5 0 6 Маг, Sept | Же v 
1; 0/6 | Consolidated Signal Co........ ieee eee i 5 12 0 | April, Oct n + fec | 5% ciiin P llis = сотона $ i As | 98i 
1 9/7: | Do. 6 percent. Cum. Pref. ..........| НЯ |6 8 О | April, Oct S]. Bers а dien or y Tram, 13 98 —101 | 5.19 3 | Feb, Aug ix x 
3, .. | Crompton & Co (Nos. 1 to 85,000) ...... Pe i- 15 0 O | Jan, July ee | са ies Toc шаага Pha. 44—5 |110 0 Маг, Sept 5 
100 5% | Do. 5perCent. Ist Mort. Debs. (red.). . Iu 5 16 O | Jan, А E ** Ж 5 2/6 Часи s dd Ta Ачы l n | 4—5. |417 6| Чар, july 9) d 
1 0/7; pa TOME ы РОА ия Ш " зә А so pt P 100 28 S M n port m n duda se i l410 0 | an, July е. + 
HT 1/0 ick err T "**22929929229* E а .... 1 | » eur — сЕ ee 5] t ` 
5| 0/7: | Do. 6 per Cent. Cum. Pref........ ob ne $ 15 O|Sept. | an Жаб. e Dr qe ыз и. НЫ: 5599 | 4 56 ЕМУАМ i 
144% | Do. 44 per Cent. Deb. Stock. ......... 490 Jan, Ad “РЕВ ыо лы ск o. (15 | 75—93 |4 1 6| June Dec| * | 
|? | Edison & Swan United ("А ^ Sh) (£3 pd.) "EM .. eb Aug | "| ** [sc | 4% баен те ВА tee ME DE ittm 95 —s8 590 May, № | * 
i | Dé. (o paid) «уга латик» жез orari —li |9 3 0| Feb. Aug ++ PE | 5% | Colombo Tr. & Lte. 5% Ist Mt. Db....... 
St. | 40 Ро. 4 рег Cent. Mort. Deb. Stock (red) | 63 —98 510 June, Dec | ° ** Ноо! 5 Electric Traction Co. of Hong Kong 5 per 79—82 |6 2 о  ]une Dec | * 
St 56 "Ро. 5 рег Cent. 2nd Deb. Stock......| 77 —80 |6 5 0 ar, Sept b Ж Cent. ч SEE Debs. мег TET А 
T .. | Edmundson о T —— T ых B фи pur | | .. 1! 5% ren Г Con. Mt. 5% $ 33 —101 | 5 4 о | Feb, Aug ) 
.. D 6 er nt um Ol. „әзөөөөөоөв s A ees , й Фе. | —  ]| у WOULD BGS sc c0edvaieeue "^ eee 1—2, 2 os ee B 
St. | 4196 Do 4a per cent. Ist Mort. Deb. (red)..| 55—78 |515 € | Jan, July | * è manoa Fe AU zs To Hc erii 93'— 95 s 4 o! Jan, july ae e 
2| .. | Electric Construction Со.......... M | Qc COE. Jan, July | * D. eA i EO US den к кае) 2 —5 18 00| Jan. Jur| * | .. 
Z| 2/9} Do. : per Cent. Cum. Pref "nz э + В 5 8 6 0 uly eee 6% гарь Flee. Tri 2 d. "a t n 1,5—1 4 15 6 July — LI ee 
St 4% | Do. 4 per Cent. Perp. Ist Mort. Deba..| Элок |6 5 O Jan, July | °° | О | Do. 6 per Cent. Cum. РИ лиш LTA | 4 7 9| Jam ушу) у е 
10, 5/0 бака! Electric (1900) 5% Cum..Pref. . i 6 5 90| June, De =“ | 0/7} | De 5 Lgs Cur. R си? bene. ****'| 95 —102|4 18 О | Jan, July | °° | 
St. 4% Ос. 4 рег Cent. Ist Mort. о cues as + 4 -5 0 | аг, Sept 124 5% | d Elec Tr "Bor D * S E воо... 96 2298 5 2 0 Јап, July Й .. 
= 5/0 | Henley’s Telegraph Works Ord......... age 1150 6 | Feb, Aug | % | Madras Tus b epar Ж “30, B be... | $C —2 [5.8 6 .. : 
$ 2/3 | Do. 4j per Cent. Рге!............... h № id 4 4 © Feb, Aug 1:9 | % | Manin x wd AE en PR Fi 97 —99 “|5 | 0| Feb Aug | 32]. °° 
St. 4495, Оо. 4$ per Cent. Ist Mort. Deb. siad MIS 4 2 0 Mar, Sept 153 96 ME ci xa ems rig ondic ve. 16 12312 23| A с. 
10, 5/0 | india Rubber, Gut. Рег., &c., Works.. eI 1611 09| Feb, Aug | т. | $11, b tan be Ist Mort. 5% Gold Bds| 971-981 | 5 1 O| м VIE 
[0' 5/0 | Do 5 рег Cent. Cum. Pref. .......... : ti 413 0] as we 5% | De 657 50 M dire Л TM 100 —10; {519 3| .. bis 
100 4% | Do. 4perCent. Debs. (red.) . jie) WU c 4 0 O | April. Oct . 6% о, t yr. ое Б, Ы, 
| > | National Elec. Construction Co. ...+.0+» i— T April . š 44% | Montreal E Ry. E ae per Cent.) 102 —to4 | 4 6 & | Feb, Аш ss | we 
1; .. | Richardsons, Westzarth & сө Ltd. Ord. E T о. . j н кы КА e ү О), ӨӨӨ 001—103. [4 7% . ө 
l| ..| Do. 6 рег Cent. Cum. Pref. .......•.. *—1 T May, Nov 4126 |; E Е oT zs P" Peron Tames eae )-i {213 Б May . c TOT 
St. | 44% | Do. 4$ per Cent. Perp. Deb. Stock.. 76 — |5 8 6| Jan, July | ** 0/6 | Pert oe =e an se ana нази "e| 100 —4 417 6| Jan, July .. 
l| .. | Simplex Conduits ОгЧ................. TI d us es “Ise 5% Do. ib E. E reat cr | 
d sr De. Bp ue ИЕН 1 378 | 512° 0| Mar, July | 3! S ЕГ: Bie еы рар $—5 15 4 3 e 1034) .. 
— - Tel h Construction ntenab = ? fie MeL Tia зе винове. 9; «5102 à a sos 
RE А | en Cant Deb. Bonds (1909) ....| 101 Bs | 317 © Jan, July | „| 44% Ро. 9, o lst Me DOC —— 1051 —109 i H H м E Ra P 
] 1/0 | Vickers, Sons & Maxim, Ltd., Ог4........ ld 25 $47.90 .. Г: #1} | poe TAMEO Gold Bnds. dne EX TIME X E BE BU NT 
1! 0/6 Dc 5 per Cent. non-Cum. dca: | ЕЙ : i © | oe H 559 Do Bi Mt Jie reer pl wi Md -924 | 582 = | 1) 

Се t: on-Cum referr PA : к | e * | ** Шул 89 | DO. ХУТ. МЕ 9193 „о. о ооесеооовооое о о К 
ТЕС ТЕНИЗИ ЕЕ СЕСИИ е 
< |0 | Р : 4 r Cent. 2nd ort e r ! — une, > 9 pE, зоо ооо ооо ооо зо»... 10} —102 ( 4 0 June, Dec | 4 
100 $9" | Do Sper Ceo. 3rd Mort. Debs Scrip...| 105 —107 | 4 13 © L xar 5% be See ны $500 Db. ‘Bonk ios —102|4 8 p| Feb, Aug | "| © 

10 10% | j. С. White & Co. 6% Cum. Pref. .... кен 7 9.0 mL е ідо 44% теч у. Co. Ist Mt. 44% Ster. Bon | 
Rob on Ord 0020000 ә ео... ы | .. | рт, s? 
5 1/6 own 2 petant Cum. Pref........... ы: | 4 9 0 Арг, Oct ° Colonial - 2M Electricity | 
$1, 4% | Do. 4 ed Gent. Ist Mort. Debs......| 60 —70 | 5 14 0 | May, Nov | y, &с. e Mar. Sept y aa а 
| ix | 3/0 Adelaide кке SC 6% Cu. Рт... 7$, |5 0 0| Mar, Sep | od; a 
dut , | ЕН 
10 2x Amazon Telegrap h "t n *** 229929927 - l, .. | June, Dec 99]. 4176 | Ро rufus Cent. 2nd Mort. Deb. Stock.. 38 —i 5 0 0 | .. i | us 
10 20/2| Do. 5 рег Cent. Debs. (red.) Scrip ....| 951—973 | 418 0 | Jan, July бе| .. | 5% Colette Blec. огох Ord. ее, | 'Q9977,| 5 14 0 | April Oct | ot ^ 115, 
йз QU ood 66 —€8 5 8-3 | F,My,Ae,N c4 -5 3/3 | Valcutta кес, ply мы ЕВЕ 7 & 1 0 ad AA | i 
St. 15/0; Anglo-American .. | 1078, 196} Canadian Сеп, Eiec. Co. Con. < НИНЕ ‹ p 
St.|30/0| Do. Preferred . sccccceceeees| 100$—108) 5 11 0 PMy,AGN 2 100 ae E P Cm. =] чйрнн ИДЫ ш 118 —121 | § 15 e | .. 
St. 25/0 ч Do. Deferred ооооооооооороооосооосое о о :6{ —27} : 4 ‚2 6 | Жемс; 85} d SE af *lectrolytic о. Co.(of. WSA) РЕ | s 
St. 4% | Commercial Cable 4 per Cent. Deb. Stk...) 85—87 | 4 i2 0 | Jn Ap,Jy, 8 © |. — Jat Mort. SU. DIb& эз жылан v ажа 9% —100 | 5 0 0| Jan, № | 7 
1с 6/0 | Cuba Submarine Ord. ........ коннен 84—939} | 6 10 0, Feb, Aug J жс Бао о Со. of Ontario: ..... 811—841 | 5 18 0 4 . 
ее SINE] аки |830 Apa, Get |= | fus Broly co ot сенш por Cent) gs es | 514 о Jan ly | ©: | :; 
t 5 Ос. 10 per Cent. Cum. Pref..... e| 98173 | 511 5 | April, Ос | о. | | mom viec. Xe = s sp 
$ 5/0 с. ре ior -«Ió3 |4 17 :6 July | + Indian Elec. Sup. & Trac. . T 
50' 44% | Do. 44 per Cent. Deb. ...... SERRER Дал, О ** | Kalgoorlie Elec. Power & Ltg. Ord. ...... a ЖЫЙ A vs аф e 
20 .4/0 | Direct United States СаЫЬе........,..... 152—154 | 5 13 0 | Ja, Ap, Jy, si Me CDG. Ott Cant Сшш, Pl. siara 5-—H -|814 6 Apri, Oct gs 
106 * 44% Direct West Incia Cable 41%КЕ. Db.(rd.). № ei | ; H : м yo 132 0/7 Kaministiquia Fower Со.5% Gold Bnds...| iu - Dn 417 0 | ik 3.2 3} 
St. 25/0 Eastern Ordinary ооо оооо во фоооооое | 3 | 1 5 6 Ja My Ју,О m де | Madras E. S. Corp. Ori Lee Ee d dcl CR ee diti | .. | .. E | at 
St. ‚17/6 | Do. 3} per Cent. Pref. Stock.-........ yA | | May. Nov | 1031 Melbourne E. S. Co. 6% Cum. Pref,......| 33 —38 | .. а op! 3; 
AS 4% +05. 4 per Cent. Mort. Deb. Stk. (red.).. ан : H Р {О 17.0 121 55; | Do. 5% ist Morte. "obs. iE сы | 90)—920 590 v» 
MA | -eterr EXTENSION .. ,., •..• ое ое у eevee um La | | , ' , | | | 3 
Te Т кенеп. рег Cent. Deb. SIE ica vo Suy 156 —-102 318 6 | Feb, Aug |+. | 5% Mexican, Elec cades cid. 8390) 510 є. ы n et 
(4% [Basain cad S.Af., 4% Mauritius Sub. Debs 99 —101 | 25 5. m | Mexican Lt. & Power Co. Com. St. ......| 88 —89 |412 © y 106 | 105) 
D 5/0 GN (of Copenhagen), with Coupon 80 ..| 304—313) | 5 14 O | Jan, July | $1 Do. 79, Cum. Pref. St. ... вз... 105 —105 |6 12 0 ee 39V 921 
[4 ~ аг, ео о 1 о0о оо е зоо t 1 nt 524 —-54} | 6 0 0 May, Nov $3} e 92] --93! | 5 7 0 pid 
2: 12/6 | Indo-Europe ^ А О | 5% Do. ^ St Mort. Gold Bnds. ....... - АМ i s 
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The Institution and its New Home. 

LAST night it may be said that the Institution of Elec- 
trical Engineers took possession of its new home. In a 
sense the premises have been at the disposal of members 
for the last two months, inasmuch as the library has been 
open during that time; but the building, as а whole, has 
only just been completed, and last night was the first 
occasion on which a meeting was held and the doors 
thrown open to a large body of members. Оп another 
раче will be found a description of the building. As is 
well known, it is not new, but the premises have been so 
far transformed from what was visible at the general 
meeting held to authorise the purchase, that we feel sure 
members will be satistied with the home now provided. 
It would be ditlicult to tind a better situation, either geo- 
graphically or wsthetically, and we hope that the member- 
ship, with this new inducement, will increase sufficiently 
to relieve the Council of all financial anxiety. 

oxo ‚ 

IT was fitting that the occasion should Ъе marked by 
the presidential address of Mr. N. Z. DE FERRANTI, who 
played such an important part in the pioneer days of the 
electrical industry. Those days were marked by a foresight 
on the part of Mr. FERRANTI which it took many years to 


—— 


justify and which, at the time, many people, in all pro- 


bability, rezarded as а sort of mild madness. In his 


presidential address, Mr. КЕВВАХТТ has taken us а long 
step forward once more, and is quite ready to admit that 
the schemes discussed may seem again to be only mad 
visions of the future. Drietly, they are based on a practi- 
cally universal use of electricity in this country at an 
average price of $d. per unit. Such a price would, of 
course, lead to the use of electrical energy m preference 
to all other forms, aud this wonld result in the conservation 
ot coal, in the better utilisation of labour, and, since 
“electro-agriculture " would be possible, in à much larger 
production of home-grown food. For the moment we must 
sav no more, for the address has only Just come to haud at 
the moment of seine to press, and we can only thus 
briefly refer to it in the present issue. 


[o оа] 


Tariffs for Small Consumers. 
A FIXED charge for electric lighting is, of course 
attractive to many prospective consumers, Whilst to the 
supply authority it also offers no sinall advantage. There 
are, however, some features about а tarif of this kind 
which doubtless account for the reluctance of electric 
supply authorities to experiment 1n this direction, Thus, 
small consumers, to whom such а tariff would usually be 
restricted, naturally hesitate 10 provide the eomparatively 
large outlay necessary when а metal tilament lamp Ваз to 
be replaced, so that there is a likelihood. of their turning 
to other illuminants as soon as their electric lamps require 
renewing. For the supply authority to replace the lamps 
without charge would, of course, be lmpolitic, since it is 
necessary to provide some check on a wasteful use of 
electrical energy. Ц might be advisable, however, to 
charve an additional Id. per week, say, for the current and 
to supply new lamps at a nominal charze of Gd., provided 
the old lamps were returned. Аз a low voltage supply 
through ап anto-transformer is usually adopted in “ fixed 
price " schemes, and the lainps coald be marked by the 
supply authority, 16 should be possible to prevent their 


misuse. 
roe 


Іх our last issue an account was given of an Interesting 
experiment in "fixed price” supply at Eccles. In this 
case electrical energy for lighting was supplied to 12 work- 
men’s cottages at a charge of 61. per week per dwelling. 
The installations had been provided by the Health 
Committee at an outlay of £61. 10s, each installation 
comprising eight lamps—two of 82 cp, one of l6c.p. 


Eg t ERE pvc 


_ 160 


= THE ELECTRICIAN, NOVEMBER 11, 1910. 


and five of 12 c.p. The averaze energy consumption per 
-Cottage per annum was about 100 units (including propor- 
tional losses in the auto-transformer which supplied the 12 
installations) and the total maximum demand was 740 
watts. From these figures it Is evident that the price 
obtained for eurrent— viz. 31064. per unit— would be 
protitable to the supply authority, since the load faetor of 
the supply appears to be 18 per cent. In considering the 
figure of 6d. per месх, it must be remembered that it is 
not comparable with the charge made by the Fixed Price 
Light Co., of which particulars were given in our issue of 
January 2184 last, since no provision is made in the charge 
at Kecles for interest on the outlay or for depreciation of 
the installations. In such a case. however, the cost of the 
installation might be included in the cost of building and 
paid for by the weekly rent of the premises. Even where 
gas has to be displaced it should be possible to increase the 
charge to allow fur these additional items, aud still to 
offer electric light at a price which should be attractive te 
small consumers, These latter provide a very desirable 
load, and if supplied in groups the expense of wiring, etc. 
should not be an insurmountable obstacle. 


Londons Tubes. 

IN dealing with the question of the overcrowding of 
street cars, one of our American contemporaries recently 
expressed the opinion that in Europe “ people are seldom 
in a hurry, or at least they have a way of keeping it to 
themselves if they are, whereas in America the reverse is 
usually the case.” There is undoubtedly much truth in 
this statement, but the demand for improved and quickened 
means of transport in this country shows that the saying, 
“Time is money,” is nowhere more appreciated. In one 
branch of traction this country i> certainly not belind-hand, 
namely, in that form of underground railways popularly 
termed “ Tubes.” The rapid and excellent service provided 
on those in London is much appreciated, although the 
financial return on the capital involved is at present quite 
inadequate. The outlay necessary to construct such rail- 
ways is obviously large, so that the companies are handi- 
capped in competing with surface forms of transport. 10 
is therefore to be resietted that they are also penalised to 
no small extent as regards rates and taxes. As will be 
seen from our analysis of the results of the last 12 months’ 
working of these ** Tubes," this item for the Central London 
Railway now amounts to no less than 1:064. per car-mile, 
or one-fifth of the total working expenses. As these 
companies have to construet and maintain their own 
“roads,” they might obviously be treated more leniently 
than, say, an omnibus company which makes use of a 
publie thorouzhfare without contributing directly to its 
repair and maintenance. However, it will be seen that 
the majority of the underground railways are making pro- 
gress, and as improved means of communication between 
the various lines, and also the main railways, are provided, 
the traftic returns should become increasingly favourable. 
In this connection “through running” between, say, the 
Charing Cross tube and the London & North Western 
Railway’s projected electric line to Watford would be an 
important step likely to influence such inter-communication 
in the case of other suburban railways. 


Nobel Prize.—The Swedish Academy of Sciences have 
awarded this vear's Nobel prize for physics to Prof. J. D. 
van der Waals. of Amsterdam, for his work on gases and liquids. 

Electric Power and Weaving.—Tle " Yorkshire Post ” 
states that the Hindustan Cotton Mills Co.. of Calcutta, have 
decided to equip their new weaving mill with electric motors. 
Our contemporery also mentions, as showing the rapid pro- 
eress made by the electric drive as applied to weaving, that 
one Continental firm bas supphed, or has in course of con- 
struction, over 20.000 бот motors. 

Car Lighting.— At the recent convention of the Association 
of Railway Electrical. Engineers, held at Chicago, № was 
recommended that in calculating the cost of car lighting the 
standard units of cost should be the car-month and 1,000 car- 
miles, no deductions being made for periods when cars are out 
of service. For depreciation an ellowance of 8 per cent. was 
sucvested as sufficient. 

Glasgow Corporation Tramway Accounts. — ERnRATUM.— 
We regret that im our analysis of these accounts т our last 
Pere в compositors error should heve crept into the figures 
relating to power expenses, At the bottom of the right hand 
column of р. 125 the third row of figures refers to the power 
expenses in 1908-9, and the last four items should be 0-41d., 
OTA, 0.354. and 1.284. respectively. not 0-041d... O-O47d., 
(1.0354. and 10234. as stated. The cost of the power supply 
pas therefore decrezsed from 1-23d. per unit to 1-208d., instead 
of tneresstote as eppeared from our figures. 

The National Physical Laboratory.—By the generosity of 
Sir Julius Wernher, who recently placed a sum of £10,000 at 
the disposal of the Committee for the purpose. a much needed 
extension of the department of meteliursy has now been com- 
menced, The department has. пр to the present. been 
eccommodated in а number of scattered rooms m Bushy 
House, and these, in consequence of the increase and import- 
ance of the work, have become quite inadequate. Plans have 
heen prepared in consultation with Dr. Rosenhain, the super- 
intendent of the department. and the contract has been let to 
Messrs. Dick. Kerr & Co.. who have already made good pro- 
“ress with the foundations. 

Electricity Supply in Bavaria.--According to `* The Times 
Engineering Supplement ` the preliminary results of a Govern- 
ment inquiry relative to the number and condition of electrical 
generating stations in Bavaria show that 1.620 are owned by 
private individuals, 374 belong to limited hability companies, 
while about 200 are controlled by the Government, by muni- 
cipalities, and bv co-operative societies, The aggregate capa- 
city of these stations, including also the installations used only 
for privete purposes, amounts to 275.472 Ку. About 47 per 
cent. of the plant is driven by steam, 30 per cent. is worked 
bv water power 2nd steam, and 8 per cent. is operated by 
water power onlv. 

Electric Power from а Tug.— During the fitting out of the 
White Star liner “ Olympic " the necessary. electrical energy 
for light and power is being supplied from а tug, which is 
moored alongside the larger vessel. This tug hes electrical 
plant with a capacity of 320 kw. on board and has also been 
fitted with a powerful steam fire pump. It is therefore both 
a floating electric generating station and fire station, in 
„Афон to being a tug. The “Jackal.” as the tug is called, 
was a gunboat on the China station before it was acquired by 
Messrs. Harland & Wolff. and has engines of 1.500 н.р, For the 
purpose of driving the electric plant the shafting connecting 
the propeller with the engine has been uncoupled to enable 
the latter to drive the electric plant. 


Cable Interruptions. Date of Interruption. 


Assab —Perim  ........ M veiut o вены July 8, 1909 
Malta—Tripoli........... О n April 20, 1910 
Latakia—Palura .....................-. Ré due e: May 26, 1910 
Obock —Djibouti..................- щен €— June 24, 1910 
Tourane -Атоу........... .. ааа . Sept. 25, 1910 
Рагатагіђо—Сауеппе ................. r-—— ОС. 1,1910 
Bonny Оаа. ысышын oe we... Oct. 18, 1910 
Tatcier- Cadiz уке deesse be E ees .......... Oct. 23, 1910 
Teueriffe—St. Louis ........ ........ о. еа Oct. 27, 1910 
Marseilles – Barcelona ................................. Nov. 2, 1910 
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Mr. P. В. Cobb.—We regret to announce the untimely 


death on the 4th inst. of Mr. P. В. Cobb, who was a member 
of the staff of Messrs, Jens Orten-Boving & Co. 

Limerick Electricity Undertaking.— Киклтем.— \е have 
received a letter (which we are compelled to hold over till next 
week) from Mr. А. V. Clayton calling our attention to an error 
in our abstract of his report on this undertaking. By using 
the article а instead of the the report reads as though Mr. 
Clavton is in favour of every station. having а battery. 
Actually, of course, every case must be considered on its 
merits. We regret the error. 

Electrochemical Manufacture of Fertilisers.— The “ Elec- 
trical World “` states that an important application. of elec- 
tricity will shortly be made by the Southern Power Co., which 
is establishing at Great Falls; S.C.. а 4,000 H.P. plant for the 
manufacture of commercial е bv the Guye electro- 
chemical process. Much of the machinery for the Great Falls 
Installation, which will cost about £40,000, has been mannu- 
factured outside the States, and из installation will soon be 


commenced. 

Tungsten Lamps for Viaduct Lighting. — According to the 
* Electrical Review and Western Electrician ” the new viaduct 
on Grand Avenue in Milwaukee will be lighted by 63 clusters of 
Each cluster will consist of five 60-watt lamps 
mounted on an ornamental standard harmonising with the 
architectural design of the viaduct. The committee. that 
considered the matter also looked into the possibility of using 
several forms of are lamps, but came to the conclusion thet the 
tungsten clusters would conform best to the ornamental 
character of the structure. 

Electricity Supply in New York.— Tl e " Electrical Review 
and Western Electrician " states that nearly all the plant т 
New York power stations is worked to the verge of breakdown, 
All available foundation space is occupied, and the densely 
populated. surroundings will not permit of expansion. In 
this connection a well-known engineer bas been suggesting to 
our contemporary that storage batteries should be installed 
by fixing them to the unoccupied wall space in the power 
stations. The idea seems at least worth the attention of those 
artists who contribute to the columnis of some of our contem- 


poraries, 
P The Electrical Industry in Germany.—A British consuler 
report on this subject states that the activity which prevailed 
during 1908 continued during 1909. and that in кенеш the 
profits made during last vear cau be regarded as satisfactory, 

This activity was probab № due to some extent to the erease 
m the application of electrici itv to various Industrial purposes, 

The demand for large turbo- dynamos declined. but а marked 
increase took place in the sale of small and medium-sized 
machines. Despite the depression which existed iu the iron 
industry at the beginning of the vear, important orders were 
received from mine owners for power generators, while a con- 
siderable portion of the activity was caused by the requisi- 
tions for the №: ху. The German export trade wes bompered 
to some extent in consequence of increased duties imposed by 
foreign countries, and competition on the part of Belgium and 
Switzerland wes keen. The proposal to levy а tex on elec- 
сиу wes abandoned in favour of a tax on lighting materials ; 
thus carbon la imps ere taxed from Ld. to 6d.. and metal filament 
lamps from Id. to Is.. for sizes from 15 to 200 watts, with incre- 
ments of 3d. to 54. for every further 109 watts. A tax of 
Is. each is pevable on mercury vapour lamps up to 160 watts, 
vnd Is, for every additional 100 watts; Carbons for are lamps 
are taxed from 7d. то 15. рег Ки. Ges mantles аге taxed to 
the extent of 14. eech. 

Brennan Mono-railway.— А distinguished party of Cabinet 
Ministers and others visited the Exhibition grounds at Shen- 
herd's Bush, on Fridav afternoon last, to seet ius working of the 
Brennan mono- railway. The party included the Prime 
Minister, the Chancellor of the Exchequer, Mr. A. Birrell, Mr. 
Winston Churchill and Sir E. Cassel; and wes conducted bv 
Mr. Louis Brennan. The model installation of this railway has 
been one of the attractions of the Exhibition during the past 


season. and thee has run altogether about 2,500 miles. The 


tungsten lamps. 


highest speed attained on the circular track, whieh is 210 ft. 
In chameter, is 22 miles per hour. Tt is worth noting that. 
throughout the period «азах which the Exhibition was open 
no accideut whatever occurred in connection with the working 
whilst the public showed no besitation In trusting 
themselves to the хере. Mr. Winston Churchill has taken 
considerable interest in Мг. Brepnon`s monorail, and. as a 
matier of fact. the \ iSt on Frid: у lest Was due to TEES desire fo 
show the raibvey to bis colleagnes. Atter watching the car 
travel several times round the track, the раму mounted tlie 
vehicle and experienced jor themselves the sense поп of ^7 mono- 


of the car: 


railing.” 

Production of Tungsten Wire.— According to the 7 Ble- 
trical Review and Western Electrician; ait bas been shown 
posit: ively thet tungsten lamps having filaments of tungstea 
wire are far less fragile than those with a moulded filament. 
А patent covering a method of producing a wire form of metalse 
filament was granted to Dr. Г. Kitsée а dew weeks ago. Ju 
this process particles of metallic tungsten are first heated in a 


erucible пло which phosphorus i$ Intros 


practically closed 
but sullicient co 


duced from time to time ла small quantities, 
combine with all the tungsten to form tungsten. phosphide, 
As the phosphide is produced in re Jitivelv small amounts and 
as it is quite fusible, a karze number of these particles are put 


into a crucible and fused tuto a single ingot. Tbe phosphide 
ingot is then made the cathode in an electrolyte bath throuch 
which current is sent to reconvert the materil to metallic 
tungsten, The latter is rendered more or less porous by this 
preliminary treatment. To make the metal compact it 19 
then subjected to a white heat under an oxy-hyvdrogen blow- 
pipe, at the same time Вени: mecheameally worked by hammer- 
ins and rolling. During this treatment, however, the heat 
is not made great enough to oxidise the metal. Atter cooling 
slowly, the ingot is subjected once more to the same process, 
which makes it When the 
required tenacity is reached, the mgot is hammered and com- 
pressed inte the shy ipe of g long drawn-out rod. After cool- 
Ine, this rod is segin heated. bur to a lower temperature than 
ted itas drewn out РИО the form of wire 
The resulttnge wire ts 
вен readily be 


more homogeneous aud ductile. 


before, aud while һе, 
bv passing it through suteble d'es. 
claimed to be so ductile and flexible thet 
formed mto anv shape of Ва тент. 


Upkeep of Telegraph and Telephone Lines on Swing 
Bridges. — According to the Gulwev and Engineering 
Review " а рып of sctisteetonlv earme for the mumerous 
telephone, te EE pn end signed wires necessary for the opera- 
tion of a heavy traffic талау. at points Where itx tracks cross 
а naviga ble river i dra wbridee, hos rec ently been adopted bv 
the Pennsvlvani В.В. at Из new Hackensack Bridee at the 
point where the Pennsylvania Terminal and Tunnel Division 
crosses the Hackersac k River. 2 е мо ниезх west of Je Tsev C vs 
Two submarine cp bles, one ә pair of No. 13 gauge, trip ile 
provided with wre pped paper nsu MR which will be used for 
telegraph circuits; and the other а 4 pair of No. 13 gauge, 
with the sime iisulation, but Беа the wires of the mner core 
triple wrapped, and eight pairs of this core-twisted into double 
peirs, thus forming four phantom circuits; are emploved. 
Each cable wes 1.225 ft. long. the 35-pair cable weighing 111 
and the 45-рат 121 tons. Eeebcablethad a lead sheath ү in. 
thick. Each sheath was saturated with а non-corrosive 
preservative compound, over which was wound two lavers of 
saturated Jute put on in reverse directions. Over this jute 
was placed an armour of No. 4 B.W.G. iron wire, the armour 
being saturated. with a и compound, Олег thes 
again was pleced two thicknesses of hemp rope, laid on in 
reverse directions and thoroughly saturated with preservative 
compound. The everece mutual electrostati: capacity. of 
this cable was between 0:06 end O0:074 micro-farads per nile. 
An interesting feature, aport from the laving the cables, was a 
line of concrete poles carrying the shore line. These poles were 
cast by the railway company, m aecordance with its own 
specifications, and it is expected that they will be found much 
more suitable in the low swampy ground where thev are placed 


than wooden poles. The weight of the cable is sue that it wes 
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not considered necessary to do any dredging along the river 
bottom, as it is expected that и will sink far enough into the 
mud to avoid receiving anv injurv. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the foliowing :— 

Dr. J. W. Waghorn. R.N.. contributes an article on © Some Ob- 
servations on the Action of the Condenser in à Ruhmkorff Induction 
Coll. 

We analyse and give particulars of the results of the last 12 months 
working of the underground railwavs of London, 


Mr. х. Z. de Ferranti delivered his presidential address in the new 
home of the Institution of Electrical Engineers last night. 

A further deseription of the new Institution building is given in 
this issue. 

In this issue appears the conclusion of the translation of the pro- 
ceedings at the Conference їп Paris in September of Government 
Telegraph and Telephone Engineers. At the conclusion several 
important resolutions were carried. The thanks of the delegates 
were tendered to M. Estaunié. the president. and an address in a 
handsome casket was handed to him as a momento of the occasion. 

Sir Clifton Robinson was taken Hl in a tramcar in New York on 
Sunday evening last and died shortly afterwards. 

The annual exhibition of scientifie apparatus by the Physical 
Society of London will be held at the Imperial College of Science on 
Tuesday, December 20th. not Pecember 13th, as first announced. 

We give an account of the exhibits of interest to electrical engineers 
at the Motor Exhibition at Olympia. 

There was a meeting of the Federated Board of Miners, Епитетепй 
and Firemen of Derbyshire and Nottinghamshire last Saturday. The 
subject of electricity in coal mines was discussed. and a resolution 
passed in effect protesting against the emplovment of inexperienced 
persons in connection with electrical installations in coal pits. 

Dromore (Ireland) Urban Council have decided to proceed with 
an electricity supply scheme. 

Winchester City Council have resolved to apply for Parliamentary 
powers to acquire the undertaking of the local cleetric light and power 
company. 

Legal.—The action of Marconi and Others v. the British Radio- 
Telegraph & Telephone Co., which raises а question of patent 
infringement, will not be heard before Nov. 23, 

Yesterday (Thursday) Mr. Justice Nwinfen-Eady gave judgment 
for the plaintiff in the action brought by Mr. А. B. Gill against 
Messrs. J. Stone & Co. in regard to certain agreements concerning his 
train lighting patents. 

Municipal. Loans.—Walsall Corporation have received sanction 
to a loan of £23,225 for the extension of the municipal electricity 
works. 

An inquiry was held last week into the application of Beckenham 
Council to borrow money for extensions of generating plant and mains, 

An inquiry was held at Wolverhampton on Tuesday into the 
application of the Corporation to borrow £20,900 for extending the 
electricity works. 

Companies Meetings. — АХ the meeting of the Eastern Telegraph 
Cos shareholders attention was called by the chairman to the great 
strength the Company derives from the ample reserve fund built 
up in past vears, and instances were given where this strong position 
had been of value to the public in the extension and improvement of 
the Company's service. 

At the meeting of the Eastern Extension Telegraph Со. this 
week the chairman called attention to the increased facilities 
which, at the suggestion of the Postmaster-General, are about 
to be given to the public in the matter of sending plain letter 
messages at a reduced rate. At the same time he called attention 
to the ‘ Eastern Social Code " specially prepared for this purpose. 
As affecting the position of the Company's staff in the Far East. he 
referred to the provision made by the Company to meet the new 
conditions now prevailing in that part of the world. Interesting 
reference was made to theestablishment at the Keeling-Cocos islands 
of a wireless telegraph station by arrangement with the British 
Government. 

At the shareholders’ meeting of the Western Telegraph Со. Sir 
John Wolfe Barry referred to the continued development of the com- 
mercial prosperity of the chief countries of South America. and to 
the Company's share in this prosperity as a result of their adequate 
telegraph cable service. The large sums expended in these exten- 
sions were related, and further heavy expenditure indicated. 

Satisfactory increases in revenue of the three associated companies 
were announced. 
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APPOINTMENTS VACANT AND FILLED. 


An electrical manufacturing firm require a manager for India, with 
central station practice and experience of commercial work and 
office routine. Experience of railway work desirable. Salary 
£500 to £600 and commissions. See advertisement. 

An assistant telephone engineer, with sound general knowledge of 
c.b. switehboards and apparatus, underground cables and overhead 
construction, is required for the Evst. See an advertisement. 


The Electrica] Power Storage Со. have а vacancy in their 
testing department for an assistant technical chemist with expe- 
rience of storage battery work. Apply by letter to L. S., c/o the 
E.P.S. Со.. 84, West Ferry-road, Millwall, London, E. See an 
advertisement. 

А draughtsman, with experience in design of motor starters, con- 
trollers and mining {уре switchgear. is required by Messrs. Mavor К 
Coulson. 47, Broad.street. Mile End. (ском. See an advertise- 
ment. 

А competent wireman. used to Simplex screwed tubing, is required 
for works in tlie Swansea district. See advertisement, 

Applications are invited for the position of senior lecturer in mathe- 
matics at Birmingham Municipal Technical School, Commencing 
salary £200. Applications by Nov. 25. Particulars from the sec- 
retary (Mr. Geo. Mellor), Suffolk.street, Birmingham, 


Consequent upon the resignation of the works superintendent (Mr 
Turnbull). York Electricity Committee recommend the following pro- 
motions in the staff :— 

Mr. Nichols; mains superintendent, to be chief assistant in the elec- 
tricity and tramways department at a salarvof £150 per annum, rising to 
£175. by increments of £10; Mr. Holmes, charge engineer, to be works 
superintendent, at £130, rising to £150, by increments of £10. Mr. E. J. 
Brook (of London) has also been appointed meter clerk, at 30s. per week, 

Мг. G. Falk has been appointed manager of the Glasgow branch of 
Falk. Stadelmann & Co., in succession to the late Мг. А. C. Taylor. 
Мг. Falk has been connected with the Company for the past 10 years. 

Mr. Geo. Shearing. B.Sc., has been appointed. assistant lecturer 
and demonstrator in the electrical engineering department of Bir- 
mingham University. 

Mr. А. Е. Мајкоп Gatrill has been appointed chief engineer of the 
Frinton-on-Sea & District Electric Light & Power Co. 

Mri €. D. Greenhalgh, of Malvern. has been appointed electrical 
engineer at the County Asylum, Rainhill, near Liverpool. 

Mr. D. Eunson has been appointed chief engineer of the electricity 
works at Cambuslang. 


INSTITUTIONS AND SOCIETIES. 


Association of Mining Electrical Engineers.— At the meeting of the 
West of Seotland Branch of this Association. held in the Glasgow 
Technical College, on the 4th inst., Mr. Мех. Anderson, of Mother- 
well, delivered his Presidential address. He dealt with the enormous 
strides made in the application of electricity for mining purposes, 
dealing with the subject from a historical point of view, and empha- 
sised the necessity for better technical education. Не also gave it as 
his opinion that the mines manager was already overloaded with the 
amount of technical knowledge he must possess, so much so that the 
consulting engineer would be more and more relied upon for guidance. 
with the result that there would be nothing for it but to introduce. 
where he was not already installed, a competent electrician, One of 
the objects of the Association was the development of such a class by 
examination, and he felt sure of the ultimate success of this long-felt 
want. 

To fill a vacancy on the Branch Council, Mr. Jas. E. Sayers was 
unanimously elected, whilst the discussion on the syllabus of work to 
be covered by the proposed examination was adjourned till next 
meeting. 

The Branch will attend a joint meeting in Edinburgh (Herriot- 
Watt College) on Nov. 12th at 6:30 p.m.. with the N. A.C. M. (Scottish 
Branch), when Мг. Н. W. Clothier will deliver a lecture on ^^ Switeh- 
gear and other Protective Gear for Mining Use." 


British Association.— The General Purposes Committee of the Bir- 
mingham City Council has recommended to the Council that an 
invitation be given to the British Association to meet in that city in 
1913. 


Royal Society of Arts.—The programme for the 157th session of the 
Roval Nociety of Arts is being issued to the members. There will be 
tive ordinary meetings before Christmas, at the first of which the 
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usual address will be given by the Chairman of the Council, Sir J. C. 
Lamb. The Papers announced for the other four meetings include 
one bv Sir Н. Н. Cunynghame, K.C.B.. on " Detecting Fire-damp." 
and by Dr. Vaughan Cornish on " The Panama Canal.” On the 
four Mondays betore Christmas Mr. С. В. Darling is to give а course 
of Cantor Lectures on " Industrial Pvrometry." 

Royal Society.— The following is a list of those who have been 
recommended by the President and Council of the Royal Society for 
election to the Council for the vear 1911 at the anniversary meeting 
on November 30th :— | | 

Preside п. “іе Archibald Geikie, K.C.B. 

Treasurer.— Мг. А. B. Kempe. 

Seerclaries, —Nir J. Larmor and Prof. J. В. Bradford. 

Кори Secretary.—sir W. Crookes. 

Members,—Mr. В. Fletcher, Dr. W. Н. Gaskell, Sir D. Gill. Dr. 
E. Н. Griffiths, Prof. W. M. Hicks, Prof. F. S. Kipping, Major P. А. 
MacMohon. Мг. Н. В. A. Mallock, Dr. €. J. Martin, the Duke of 
Northumberland, K.G., Prof. W. J. Pope. Prof. J. H. Poynting, 
Prof. E. Rutherford. Мг. А. E. Shipley. Mr. M. В. Oldtield Thomas, 
Mr. Н. W. T. Wager. 

Among the medals awarded by the Royal Society this vear are: 
The Rumford Medal to Prof. Н. Rubens for his researches on radia- 
tion, especially of long wave-length ; a Royal Medal to Prof. J. Joly. 
F.R.S., for his researches in physics and geology ; the Davy Medal to 
Prof. T. W. Richards for his researches on the determination of 
atomie weights; and the Hughes Medal to Prof. J. A. Fleming, 
F.R.S., for his rescarches in electricity and electrical instruments. 

Royal Institution.—-The 85th Christmas Course of Juvenile Lec- 
tures. founded at the Royal Institution in 1826 by Michael Faraday, 
will be delivered this year by Prof. S. P. Thompson, F.R.S.. his 
subject being |“ Sound, Musical and Non-musical: А Course of 
Experimental Acoustics,” The lectures will be delivered on the 
following days. at 3 p.m.. December 29th and 31st, 1910, January 


3rd. 5th, 7th and Oth, 191. 

Manchester Local Section of the I.E.E.— The Manchester Students’ 
Section of the Institution of Electrical Engineers opened the present 
session with a supper and smoking concert. This took place 
at the Mosley Hotel, Piecadilly. Manchester. on Tuesday. Novem- 
ber Ist. when the attendance numbered 65. Mr. L.J. Lepine (vice- 
chairman of the Section) presided, and after a brief introductory 
address, called upon Messrs, О. Moon. T. Cocking, F. Thorp and other 
gentlemen who combined to provide an excellent programme for the 
evening. The success of this function. together with the very good 
programme arranged for the coming session, point to the main- 
tenance of the high standard which has characterised the Section 


since its formation. 

Institute of Metals.— The first part of the third volume of the 
“Journal” of this Institute has come tohand. It contains the pro- 
ceedings at the meetings held in London on three days in January 
last, as well as ап account of the annual dinner and abstracts of 
Papers from other journals which are likely to be of interest to 
members Attention may be called to the presidential address of 
Sir Gerard Muntz on “ The Development of the Institute of Metals," 
and to the Papers on ** The Analysis of Aluminium and its Aloys,” 
by Messrs. R. J. Neligman and F. J. Willott. as well as to the abstracts 
dealing with electro-metallurgical subjects. the contents of all of 
which are likely to be of interest to our readers. 

Iron and Steel Institute.—Candidates for the Andrew Carnegie 
Research Scholarship, whieh is awarded annually by this Institute. 
should apply to the Secretary on a special form before the end of 
February next. Candidates must be under 35 vears of age, and the 
scholarship is tenable for one year, though it may be renewed, The 
object of this scheme of scholarships is not to facilitate ordinary 
collegiate studies, but to enable students. who have passed through 
a college curriculum ог have been trained. т industrial establish- 
ments. to conduct researches in the metallurgy of iron and steel and 
allied subjects, with the view to aiding its advance or its application 
to industry. There is no restriction as to the place of research which 
may be selected. whether university. technical school or works. 
provided it be properly equipped for the prosecution of metallurgical 
investigations. 

Association of Teachers in Technical Institutions.— The sixth 
annual meeting of this Association was held at the Northern Poly- 
technic on Saturday. November Sth, under the presidency of Mr. 
J. Wilson (Battersea Polytechnic). Тһе annual report of the council 
This showed that there had been considerable 
growth in the strength of the Association during the last year, while 
its work and influence had als» expanded. The publication of the 
evidence already given before the Royal Commission on the Univer- 
sity of London made it evident that determined efforts were in 
progress to limit the scope and activities of the London , poly- 
technics, an attack which, if successful, could not fail to be retlected 


was presented. 
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to а greater or less degree in the provinces. The council reported 
that evidence was being prepared on this point which it was proposed 
to submit to the Commission on behalf of the Association. Plea- 
essed at the fact that the Board of Education. had 
arly date regula- 
yt had been 
as 


sure was expr 
recently announced their intention to issue at an e 
tions making provision for а number of reforms th 
atedly urged by this Association, including such matters 
ion of continuation schools and the provision of 
The president of the Associa- 
port, said that the Association 


repe 
increased co-ordinat 
organised dav continuation schools. 
tion, in moving the adoption of the re 
had steadily kept before the publie the necessity for such funda- 
mental reforms as: (1) The greater practicality. and less '* bookish- 
ness ` of elementary school education ; (2) compulsory attendance at 
day or evening continuation schools. with a limitation of the hours 
of labour of adolescents ; ( 


3) the institution of technical secondary 
schools, including specialised: trade schools: (4) the linking-up of 
the elementary schools, 


through the continuation and secondary 
school, to the technical schools ; and (2) 


the increased provision of 
scholarships with maintenance grants. 80 that the qualitied day or 
evening student, however limited his means. might receive toe 
highest possible technical training the community could supply. 
The adoption. of these reforms would speedily react to an extent, 
which the public only faintly realised. upon the well-being of the 
great national industries, arts and cratts. and would give an impetus 
to technical education in 


all its varied branches. 

Mr. Barker North, assistant professor of chemistry at the 
Bradford ‘Technical College, has been elected president of the Associa- 
tion for tlie ensuing year. 

————————————— 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 11th (to-day). 
PHYSICAL SOCIETY, 
5 pn. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Aw nda: © On the Sup- 
posed. Propagation of Equatorial Magnetic Disturbances with 
Velocities of the Order of 100. Miles per Second," by Dr. C. 
Chree, F.R.S. ; “Оп Cusped Waves of Light and the Theory of 
the Rainbow," by Prof. W. B. Morton. 
MONDAY, November 14th. 
GRADUATES ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Spon, Meeting at Storey's Gate, Paper on * Foundry. Plant, 
Machinery and Working," by Mr. E. Timothy. 
TUESDAY, November 15th. 
JUNIOR INSTITUTION OF ENGINEERS. 
Meeting at the Royal United Service Institution. Presi- 
‘The Intluence of Pure Science in Engineer- 


(O3 pan. 
dential Address on ' 
ing." by Sir J. J. Thomson, F.R.S. 

MANCHESTER. STUDENTS: SECTION OF THE ENSTITUTION OF ELECTRICAL 
ENGINEERS. 

7.30 pm. Meeting at the Municipal School of Technology, Sack- 
ville-street. Manchester, Paper on " Recent) Electric Loco- 
motive Practice and the High-tension Direct-current. Railway 
System," by Мг. А. Monkhouse. 

INSTITUTION OF CIVIL ENGINEERS. 

Spam. Meeting at Great George-street. Westminster. 

"The London County Council Holborn to Strand. Improve- 
ment, and Tramway Subway," by Mr. G. W. Humphreys. 
Adjourned discussion, 

WEDNESDAY, November 16th. 

YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:15 pam. Meeting at the University, Leeds. Inaugural Address 
by Mr. T. Harding Churton. 

STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. l 

7:45 pam. Meeting at Vietoria Embankment, W.C. — Inaugura 

Address by Mr. С. H. Wordingham. 

Roya SOCIETY OF ARTs. 
Mecting at John Street, Adelphi. Inaugural Address by 

Sir John Lamb. | 


FRIDAY, November 18th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
Spam. Meeting at Storey's Gate. Paper on 7 The Development 
of Road Locomotion in Recent Years.” by Mr. L. A. Legros. 


Paper on 


А p.m 


INSTITUTION OP POST OFFICE ELECTRICAL ENGINEERS. 


MONDAY, November 14th. 
Metropolitan Contre, 


Paper on * The New Central Power Station," by Mr. H. C. Gunton. 
Northern Contre. 
Paper on " Some Points in Open Line Construction, by Mr. T. В. 
o- Johnson. 
South-West rn Centre. 


Paper on ‘Unit Maintenance Cost System. Бу Mr. В. J. S. Gold. 


WEDNESDAY, November 16th. 
D. North Wales Centre. 


Paper on “ Section Stocks," by Mr, T. Acams. 
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of London, certain figures from the results recorded а vear ago 
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Table II.— General Duta and Working Costs of the M-tropolitan District and Metropolitan Railways, 


— = — — 


METROPOLITAN Districr RAILWAY. 


Items. 


a —— 


12 months, 


Miles of route worked over sese охо 
Foreign lines worked over (miles)... 26 4 
Capital expenditure (total) ........... £12,221,003 
Total No. of ears “rre, 12 elec. locos.) 359 
Average seating Capacity eese e 52 


L Car-mile., Dist. cars on Dist. Ву. 
И. Car. mileage, Dist. cars on joint 
and foreign lines... ee 

П. Total car-mileage by Dist. cars 
| V. Car-mile., other Cos’ on Dist. Ry. 
V. Total car-mile. on Dist. Ку. ... 
VL. l'otalcar-mile., Dist. and foreign 
cars on Dist. Ву. and by Dist. 


11,933,282 


6,365,058 
15,298,340 
1,178,271 
13,111,535: 


| 


12 months, 


| June, 109-10, June, 1908-09, 


2833 

EAM 

£12,126.687 
359 

A 


10,579,080 


5,502,025 
16,171.105 
1,790,356 
12,309,436 


METROPOLITAN RAILWAY. 


12 months, 
June. 08-09. 


12 months 
June,'0n- 10. 
77-8 | 77-8 

i2 2 
C15,134,067 НЫ. 


<= 


lat a ; 
Steam үх. train mileage 
351,32, 254,323 


train mileage 


Elec. pass. 
3,304,614 


3,294,704 


Goods trajin mileage 
192,836 | 176,721 


Г cars on joint and foreign lines 19,476,011 17,961,461 к 
Number of passengers «чение ee 70,082,714 64,453,617 101,183,324 101,249,950 
Number of passengers per car-mile 
(based on car-mileage, №. V.)... | ED о _ | 
Total, | Per car-mile. | Car- Total, Тоб, 
торх 12mths 12mths mileage 12 months, 12 months, 
Juno, June, June, used as June, June, 
| А 1909-10. 1909.10. 1908.03, basis. 1909-10. 1903.09. 
Maintenance of Way and Works. Tu as а | : dE La шн ш 
Salaries, ollice exp. and gen. supt.. 963 002 0-02 2.503 1,89% 
Main. and renewals of Perm'nt мау — 22,220 0 41 047 | No. V 91,177 21,737 
Repairs to signals......... a #327 — 015 (19 Тре zd \ | 
à 241 | ие Ma 4 Ц е аА ove, ƏL 7 ry è, 
Repairs to stations, buildings, &c.... 15,068 | 0 28 027 ) | 26,966 | 24,628 
Total шш. п. О к MUN (91 50.706 | 48,263 
Repairs and Ie neials af Rolling ~~ M cdi E == 
уос, | 
т otlice exp. and gen. sup. ... 1,66: 002 0:02 Y No.HI. 699 718 
epairs and renewal of cara. .....-... 41,366 Г (954 | 065 J | 23,987 — 19,712 — 
Total. ........ TET onde di 43,029 ^ (vy560 ' 0:67 | 24,686 20,430 = 


Electric Train Working. 
Elec. current and generating exp. 
(inc. interest on power house) ... |] 


Wages of trainmen ..... и. ese. 34391 045 
Car cleaning, depot expenses and 
running stores ..... mE ex 5,744 007 
Total 152.6 ә. | 
n Е 1.. өөө» Фо о ово бот т ов ново о LI 52,089 ] as ӨӨ 
Traffic Expenses. eu ANGE EE 
Salaries and wages .......... Lead | 29.615 ^ 04 
Fuel, light, water and gen. «tores... — 6,023 | qn 
Clothing ..............- етем Dates 834 — 0:02 
Printing, stationery, billposting,&c. — 8,313 |^ 015 
Total ......... ЕТТИ 44,815 O82 


Sundry Items, 


2554 148 
45 


02 475 (41 


General charges... TETTEY MALERI IEEE EREE an wy 


Law charges& Parly. exp, Govt.duty 


1,107 0:03 


| 


| 


| 


Сорепха{1оОп................ нен нн. e 2,202 0:10 
Rates and TAR OB. ранен ees 00,4225 0 
Joint lines and stations expenses — 8,268 015 
| ЕУ мо ОТИ _ 65,137 (001325 
TOTAL WORKING EXPENSES ..... .... 855.848 
Deduct: Work done for other cos. 08,701 e | 
Less work done Бу other cos. 8,556 zr 
NET WORKING EXPENSES ......... 295,003 540 


Revenue from passenger trattic...... 541.25] 988 


Revenue from sundry receipts ...... 


Balance Fr Ce. eese ооо. 9008 i 2S 


38, 106 
TOTAL REVENUE ............ 579,657 


3,654 5 IN 


(70 _ 070 
1058 1036 | 


| 


0-51 expenses ; expenses 
| No.IIL andear ' and car 
Qo; |) cleaning. ' cleaning 
(942 | 143,898 149,797. 
0:25 82,512 82,248 
012 7535 | 06912 
бот | No. V. 2407 | 2280 
T 6.532 |. 680 
0-42 .- 99,056 08,230 
| mud. | 
0 41 45,054 ‚ 46,35% 
аз | 2.925 4,224 
vo No. V. 2,109 1,947 
0 6n | 51,116 49,962 
014 , 9,106 — 9503 — 
p20 | 110,910 103,320 
429,556 425,060 
20,582 29.007 
582 (sug | 395.288 _ 
9:66 20 635,250. | 619.443 
No. V. 152.992 136,330 
782.245 755,773 
452 382,271 360,490 


Loco. and Loco. and 


1:56 No. VI. generating generating 


Table III.—ZLocomoti,e and Generating Expenses. 


——— ———— — 


‚ Central London. City & S. London.| Metropolitan. 


12 mths. 12 mths. 12 mths. 12 mths | 12 mths. 


Items. 
_ ended ended | ended | ended | ended 
June, | June, | June, June, | June, 
1910. 1909. 1910. 1909. 1916. 
v x £ £ 
Salaries, office ex- | И т 
penses, &с. ...... .. Ол — 2,55 932 | 913 | 3,84 
Coal and coke ......... 11,406 16,2 25 8,596 8,250 20,326 
Water and gas......., 199 273 129 150 1,485 
Oiltallow,stores,&c. | 1,191 ^ 1,908  — 973 1,035 3,03 
Wages sse 14452 15.038 10,923 | 10,817 | 39.906 
Repairs and renewals | 10,538 , 12,785 5,701 4,879 | 39,075 
Less Miscellaneous 676 819 T ove | ‚422 


£89,982 £47,935 `Е27,339 126,053 [£133,737 


| 


G.N. & City. 


12 mths. ]2mths 29 mths. 


ended , ended | ended 
June, June, | June, 
1909. 1910. 1909, 
£ £ £ 
3,940 489 ! 525 
51,58 ° 4,539 5,828 
1,037 966 1,013 
2,944 218 243 
39,216 4,386 4,847 
36,399 2,663 3,109 
864 -— € 


£138,760 £13,201 (£15,565 
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Metropolitan Railway being set out 
in a separate table, owing to the traffic 
on these railways being of a more 
diverse character, and the cos: of 
operation not being obtainable on the 
same basis as in the case of the other 
railways. 

Table I. contains general statistics 
and particulars of the cost of operation 
of what are usually termed. the 
“ Tubes | (the Waterloo & City Rail- 
way being omitted for reasons which 
we have stated on previous occasions). 
It will be noticed that а very satis- 
factory increase 18 recorded in the 
number of passengers carried in all 
cases except that of the Central Lon- 
don Railway. The traffic of the last- 
mentioned line has of recent years 
been so largely influenced by the 
popularity of the Exhibition. at 
Shepherd’s Bush that fluctuations in 
the number of passengers carried are 
certain to be shown trom year to vear. 
On the present occasion, however, it 
should be noted that penny fares have 
been in operation, so that an increase 
in traffic would doubtless have been 
recorded if it had not been that the 
fi;ures for 1908-9 include the traffic 
for July-October, 1908, when the 
popularity of the Franco-British 
Exhibition reached а maximum. Аз 
it is, however, & large increase 18 
shown in the number of passengers 
per car-mile, but the passenger 
revenue per car-mile has decreased 
{тот 9-20d. to 8-93d. 

It is pleasing to notice that a small 
increase is shown in the number of 
passengers on the Great Northern & 
City Railway, which has of recent 
vears been severely handicapped Бу 
the development of the London 
County Council northern. tramway 
system with its low fares; but our 
previous analysis showed a decrease 
of nearly three million passengers on 
this line. It is evident, therefore, 
that the position is serious, but it 18 
to be hoped that the normal growth 
of London's traffie will soon bring 
more prosperous times to the Com- 
рапу, who have certainly provided 
Londoners with a rapid and con- 
venient means of transit, which 1s 
always appreciated in bad weather. 

Attention mav be called to the fact 
that the average revenue per pas- 
senger on all the “ Tubes " shows a 
tendency to decrease. This, we think, 
is partly accounted for by the fact 
that gre ег use is now heri made of 
the. e railways by passengers travelling 
short distances; but reduced fares have 
also h.d some effect. If, however, 
this short-distance traflic is to be 
developed to the greatest extent more 
attention will have to be paid to 
running the lifts so that prospective 
passengers have not the mortification 
of seeing a train just leaving the 
platform. At present this is by no 
means à rare occurrence. 
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E.M.F. applied to it is varied in steps, and to measure at each step 
the intensity of the sound produced in the telephone. ‘These modes 
of experimenting give curves that may be called respectively the 
steady-current curve, the power curve, and the sensitiveness curve. 
It will be seen from the curves that the power supplied to the detector 


Considerable progress is shown by the Charing ( ‘ross, Euston 
& Hampstead Railway, whilst the Great Northern, Piccadilly & 
Brompton tube continues to attract new traffic. The City 
& South London line and the Bakerloo tube also record 
satisfactory growth of traflic. 


Turning now to the cost of operation, the Central London Р 40 
Railway shows a considerahle increase in total working ex- a. 
penses. This increase is distributed over a number of items ; Е 
but repairs to permanent way and cars, lift working, general ? 30 

e 


charges and rates and taxes show ап increase of 0-37 d. per car- 
mile, The last-mentioned item—viz., rates and taxes—appears 
to become an increasing handicap. Thus, these charges now 
amount to no less than 1-064. per car-mile, As an offset to the 
above augmented costs, must be set a saving of 0:14. per car- 
mile for electric power. Considerable development should be 
shown by this railway when the extension to Liverpool-st reet 
is completed. 

Little need be said about the working of the City & South 
London tube, which has the very low expenses of 2-90d. per 
car-mile. Allowing for the small size of the cars, this result 13 
only surpassed by the 5.354. per car-mile of the Great 
Northern & City Railway, the cars of the latter having prac- 
tically double the seating capacity of those on the older railway. 

The cost of operation of the remaining tubes, those controlled 
by the Underground Electric Railways Co. of London, shows no 
very marked changes, but a small decrease in the total working 
expenses is recorded in each case. Attention may, however, 
be drawn to the fact that the cost of current. on these railways 
is not comparable with the same item on the other * Tubes," 
since the capital charges in connection with Lot’s-road power 
station are included in the charge made for current supplied to 
all the undertakings of the Underground Electric Railways Co. 
of London. Brief particulars of the generating expenses 
(including locomotives) of the other railways are given in 
Table III. 

As to Table II., the basis on which the various costs per car- 
mile in the case of the Metropolitan District Railway are calcu- 
lated is clearly set out. It will be evident that this basis, 
although somewhat complicated, is the only one by which a 
fair comparison can be made with the corresponding costs of 
other lines, Table ПТ. shows that small reductions in the 
working expenses are being made; and as the revenue has ìn- 
creased а more satisfactory balance is recorded. In fact, the 
progress made by the ^ District” speaks well for the advan- 
tages of electrification. 
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Fic. 1.—- ELECTROLYTIC DETECTOR. STEADY CURRENT CURVES. 


in the form of electrical oscillations and the power handed to the 
telephone in the form of intermittent current are both recorded in 
fractions of a watt. For this purpose, the circuit-calibrations 
described in the former Paper were used. It must be mentioned 
here that the calibration of the telephone circuit is probably much 
less accurate than that of the detector circuit. 


+ Point Positive 
b: 2-12 Volt 
© Point Negative 


9 
10-8 Watt 


Fig. 2.—KEtE& TROLYTIC DETECTOR. POWER CURVES. 


Electrolytic Detector —This detector consisted of two platinum 
electrodes in dilute sulphuric acid (one of acid to four of water). 
One electrode was a platinum wire of 0-0006 cm. diameter drawn 
by the Wollaston process, dipping a fraction of a millimetre into 
the electrolyte ; the other was a piece of thick wire well immersed. 


THE ENERGY RELATIONS OF CERTAIN DETECTORS 
USED IN WIRELESS TELEGRAPY.* 


BY W. Н. ECCLES, 0.50. 


Summtry.—The author describes the results of experiments on the 
properties of electrolytic, carborundum, zincite-chalcopyrite and 
wraphite-galena detectors, small quantities of energy, of the same order 
as in practice, being employed. The author shows that the energy in the 
telephone is linearly conn-cted with that in the detector and suggests 
that all detectors are fundamentally thermal in action. The latter con- 
clusion differs from that of other experiments, perhaps due to the latter 
employing larger quantities of oscillation energy. 


The detectors investigated are the electrolytic, the carborundum 
rectifier, the zincite detector, and a thermoelectric detector. The 
method and apparatus used are the same as were described in a 
Paper “Оп Coherers," read a short time ago before the Physical 
Nocietv.t The present experiments were for the most part carried 
out at an earlier date than those deseribed in that Paper. "Phe 
properties of the detectors are examined in three distinct. ways. 
'The first way consists in applying to the detector ап E.M.F. which 
is gradually inereased, and measuring the consequent current at 
each step. The second way is to fix the E.M.F. at some particular 
value, to send trains of oscillations of various energy values through 
the instrument, and to measure the intensity of sound produced in 
the telephone on each occasion. The third way is to send trains 
of constant energy value through the instrument while the steady 


Point Negative Point Positive 


Fic. 3.—ELECTROLYTIC DETECTOR. SENSITIVENESS CURVE. 
W=62x 10-8 Wart. 


When a P.D. less than one volt is established between the electrodes 
the current that passes is very small; but as the P.D. is increased 
the counter E.M.F. of polarisation is overcome, till finally a large 
current flows with evolution of gas. The stage of the process which 


* Abstract of a Paper read before the Physical Society. 
t THE ELECTRICIAN, August 12 and 19, 1910; ; ! 
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is useful for detecting feeble electrical oscillations is that where the 
bubbles of gas do not yet form on and break away from the point 
freely. The steady current curves of Fig. 1 indicate the difference 
between the two cases, point as anode and point as cathode. The 
power curves for various cases are collected in Fig. 2, all from the 
вате detector. Curve a shows the relation between the power w 
delivered by the detector to the telephone and the power W given 
in the form of electrical oscillations to the detector, when the P.D. 
hetween the platinum point and the large electrode has the valuc 
10`* Amp're 
a.b. A.B. 
40, 400 


Volt 
Fic. 4.—CaARBoRUNDUM DETECTOR. STEADY CURRENT CURVES. 


2-9 volts—the voltage of highest sensitivencss. Curve b shows the 
large fall in sensitiveness caused by altering the applied E.M.F.. 
the point still being anode. In the same way, curves с show the 
efficiency of the energy transformation when the point is negative. 
Curve c is an attempt to reach the best possible sensitiveness with 
the point as cathode ; but it is to be remarked that when the point 
i» covered with hydrogen. the electrical conditions are somewhat 
unstable, and the best P.D. is an uncertain quantity. "This is in 
strong contrast, with the very definite conditions that rule when the 
platinum point is polarised with oxygen. This is clearly indicated 


Ею. 5.—CABBoRUNDUM DETECTOR. PowER CURVES. 


һу the curves of Fig. 3, where the ordinates represent the proportion 
of energy delivered to the telephone when the applied voltage has 
various values. 

This detector has received a very great deal of attention in the 
past, but the precise mode of operation of the instrument is still 
unknown. 

Carborundum.—The detector was set up by clamping a crystal 


of carborundum between brass plates, so that a smooth crystalline 


edge or corner was in contact with one plate, and a blunt and more 
amorphous part of the crystal in contact with the other plate. The 
steady current curves of two crystals widely different in their elec- 
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На. 6.—CARBORUNDUM DETECTOR. SENSITIVENESS CURVES. 
\№ = 7:85 х 10-8 Wart. 


trical behaviour appear in Fig. 4. Curves a b belong to one crystal, 
the dotted curves А B belong to another. The upper curve of each 
peir was obtained when the jagged blunt end of the crystal was 
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Fic. 7.—ZINCITE-CHALCOPYRITE. STEADY CURRENT CURVES. 

positive. The power curves are given in Fig. 5. Lines abc exhibit 
the energy relations for the crystal that gave a b ín Fig.4. Line a 
was obtained while the blunt end was at a potential 2-62 volt higher 


ОК x 
+ incite Fositivel (+ 0-45 Volt) 
€ Zincite Negative (- 0-45 Volt) 
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PowkR CURVES. 


Fig. 8.—ZüNciTE-CHALCOorYRimE DETECTOR. 


P.D. was —0-44; curve 
other crystal. 
ts above the 


than the smooth end ; b was got when the 
с was got without E.M.F. Lines A, B, С refer to the 


Line A was obtained while the blunt end was 2-9 vol 
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smooth end ; line B while the blunt end was 2:1 volts below ; line 
C, while no external E.M.F. was applied. The curve of Fig. 6 shows 
how sensitiveness altered with the E.M.F. applied to the terminals 
of the detcctor. 

The carborundum detector has been examined very exhaustively 
by Pierce.* He has shown that crystals of this substance may be 
as much as 1,000 times more conductive for current in one direction 
than in the opposite, and has concluded that the substance acts as 


l0 0 1-0 Volt 
Zincite Negative Zincite Positive 
(Fic. 9.—ZIncITE-CHALCOPYRITE DETECTOR. SENSITIVENESS CURVE. 
\\= 6-2 x 10-" WATT. 


a detector of high frequency oscillations solely because of this 
unilateral conductivity. Heat, he considered, played no part in 
the pro ess. The curves given above show, however, that a crystal 
may be a good detector even though its unilateral conductivity be 
not very pronounced. 

Zincite-chalcopyrite.—The detector made by arranging a corner 
of a fragment of brown zincite (native oxide of zinc) to press against 
a piece of chalcopyrite (iron copper sulphide) is one of the most 
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Fic. 10.—GRAPHITE-GALENA DETECTOR. STEADY CURRENT CURVES. 


Sensitive known. It is used extensively in various navies. Fig. 7 
gives the results of measurements of current under steady Е.М. Е. 
For this particular detector the most sensitive condition was attained 
when the zincite was maintained at a potential about 0-45 volt below 
that of the pyrite. The power curves are given in Fig. 8; here a 


is the curve when no E.M.F. was applied ; b is the curve for an 
applied E.M.F. of 0:45 volt, zincite negative, and с is the curve for 
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Еа. 1l.—GnaArPHITE-GALENA DETECTOR. Power CURVES. 


an applied E.M.F. of 0-45 volt, zincite positive. It will be seen 
from these that the combination forms a very sensitive detector, 
m when no externa] E.M.F. is applied. "The curves showing the 
"ange m sensitiveness with variation of the anpli ' "oar 
а X the applied. Е.М.Е. are 
* THE ELECTRICIAN, December 20, 1907, р. 374. 


Graphite-Galena.—A detector that is very widely used for every: 
day telegraphy is that consisting of а pointed piece of graphite 
touching the face of a crystal of galena. The curves connecting 
applied E.M.F. and current flowing through the contact appear in 
Fig.10. The power curves are shown in Fig. 11 ; curve a is obtained 
when the external E.M.F. is not applied, and curves b and c when 
E.M.F.s of 0-45 volt and — 0-45 volt were applicd. The connection 
between the power given to the telephone and the E.M.F. applied 
to the detector is given in Fig. 12. 

These two last detectors and others similar to them are sometimes 
called “rectifiers,” sometimes “ thermoelectric detectors.” They 
are stvled thermoelectric because it was originally supposed that 
they owed their power of detecting high frequency vibrations to the 
thermo E.M.F.s set up at the contact by the rise of temperature 
produced at that point— the point of highest resistance in the whole 
oscillation circuit—in obedience to Joule's law ; but most observers 
have concluded from experimenta with both direct and alternating 
currents, that these detectors derive their function from an unex- 
plained and hitherto unknown power of rectifying rather than from 
a combination of the Joule and Peltier effects. 

Conclusion.—The chief fact brought to light by the above experi- 
ments is that the energy passed to the telephone by a detector is 
connected linearly with the energy given to the detector in the form 


of electrical oscillations. This is true for all the detectors examined, 


even including the coherers discussed in the earlier Paper. The 
curves connecting the input and ouptut of energy though they are 
straight lines, usually pass some distance away from the origin. 
This implies that for a particular detector under invariable con- 
ditions there is а fixed wastage of oscillation energy, amounting 
commonly to about th of an erg per second, however large or small 
the oscillation energy given to the detector may be. Another 
interpretation is, however. that a small quantity of energy, which is 
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Fic. 12.— GRAPHITE-GALENA DETECTOR. SENSITIVENFSS CURVE. 
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invariable while the detector is undisturbed, is delivered by the 
detector to the telephone circuit in a form that never makes any 
proportion of itself manifest as sound. The curves suggest, though 
they do not prove, that all detectors are fundamentally thermal in 
their action. This deduction is opposed to the conclusions reached 
by previous experimenters. ‘The principal cause of this difference 
between our conclusions appears to be that nearly all previous 
observers have used comparatively large quantities of oscillation 
energy, and have therefore probably brought into play phenomena 
that never arise in detectors as used in wireless telegraphy, 
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A Large Tramway Lay-out. — Messrs. Edgar Allen & Co. 
have recently completed a large lav-out fan for the Kirkstall- 
road depôt of the Leeds Corporation tramways. The lay- 
out 1s 316 ft. long, and is claimed to be the largest ever con- 
structed in this country. It consists of 27 tracks into the 
depot, each of 35 ft. radius from the main track, spiralised to 
suit the various distances to the 7 pits " in the depot. This 
method has been adopted for the purpose of standa rdising the 
points and crossings throughout and making renewal more 
easy. One of the chief features is that all the movable points 
are on the inside, and the points and crossings are formed in 
one casting, Another feature is that the inside rail of each 
track carries a renewable guard rail, known as Нох guard 
rail, which is rolled in manganese steel, and is of the bull-head 
type; also being reversible, its life is considerably lengthened. 
A point in regard to the main track is that there are no inter- 
mediate pieces of тай, the manganese points and crossings 
being continuous. The total weight of the lay-out is about 
8). tons, the weight of the manganese points and crossings 


being 30 tons, and its cost is nearly £3,000, : 
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THE HOME OF THE INSTITUTION OF ELECTRICAL ENGINEERS, VICTORIA 
EMBANKMENT, LONDON. 


SOME DETAILS OF ITS ELECTRICAL EQUIPMENT. 


Last night, for the first time, a general meeting of the Insti- | positive and one for the negative circuits, mounted on separate 
tution of Electrical Engineers was held in a building belonging white marble panels with an insulating partition between the 
to the Institution itself, thus terminating the long period poles. The fuses are of the draw pattern and of the enclosed 
during which this society has relied upon the joint hospitality of ` type, their carrying capacity being 6 amperes. All connections 
the Institution of Civil Engineers and of the Royal Society of | are made to the front of the board. All boards are fitted with 


Arts for a place in which to meet. (We except from this state- 
ment annual general meetings, students’ meetings and council 
meetings, at which the attendance is not great.) This period | 


of wandering is now fortunately passed, and not only will the ' 


Institution of Electrical Engineers be able in future to meet 
under its own roof, but it will also be in а position to extend 
its hospitality to such other societies as may still be homeless. 

In our issue of July 22, 1910, when the new building on 
the Victoria Embankment, in which Mr. Ferranti delivered his 
presidential address last night, was still in an unfinished state, 
we published an article dealing with its general electrical 
arrangements. We are now able to amplify this by some 
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hard wood fronts and plate-ylass doors. They are, in general, 
sunk flush with the wall surface, the hard wood front covering 
the joint with the plaster. The main boards and the board 
for supplying the power circuits are of a similar pattern, though 
the fuses naturally are of a larger capacity. Аз mentioned in 
our former article, the screwed steel barrel svstem is used for 
all the main circuits, while on the sub-circuit the well-known 
Kalkos system is employed; 100-volt Osram lamps are used 
throughout the building for lighting purposes. 

For lighting the exterior of the building, а view of which we 
give in Fig. 1, the existing gas lanterns on each side of the 
main steps have been wired for the electric light and fitted with 
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Fic. 1.—Gesenan View or THE [ssriTUTIoN OF. ELECTRICAL ExNciNEERS Вспаихе, Vicrorra EMBANKMENT. 


further information regarding the electrical equipment of the 
completed building and by some photographs showing the 
more important rooms in it. It will be remembered that the 
necessary electrical energy for lighting and power is obtained 
from the Savoy Hotel (Ltd.), who have run duplicate services 
into the building for general purposes, together with a third 
service for supplying an extra circuit of heating plugs, which 
will be described hereafter, At the point of entry enclosed 
tvpe switch fuses are fitted, as main switches, while seven meters 
for measuring the supply are also fixed. From this feeding point 
mains have been run to four boards, the first of which supplies 
the back and the second the front of the Institution building, 
while the third and fourth supply the portion of the building 
still їп the possession of tlie Royal Colleges of Physicians and 
Surgeons, These boards in turn supply ten sub-boards from 
which the lighting circuits throughout the building are fed. 
и power board, from which the fan and lift motor and 
‘ecture room experimental circuits are supplied, is also fixed 
In the basement. The lighting boards are fitted within iron 
cases. Each board contains two sets of fuses, onc for the 


three 50 c.p. lamps. The entrance hall, whose principal fea- 
tures are Из marble walls, pillars and floor, is lighted by a 
handsome bronze 10-light fitting with а bowl shade, containing 
the lamps. The bronze emploved in this fitting is used 
throughout the building, both for the other fittings and for 
the mural decorations. It is of quite a special kind and, like 
other useful and ornamental things employed at the present 
time, was discovered quite by accident. А view of this hall, 
with the entrance to tho lecture hall in the background, 13 
given in Fig. 2. On each side of the hall and close to the main 
entrance are two cloak rooms, while the enquiry cffice and 
smoking room also open off it. То (ће right and left of the lec- 
ture hall entrance are the two main up staircases, while passages 
on the ground floor level lead to the council room, the com- 
mittee room and the stairs to the basement. 

The lecture hall, which is naturally the principal feature of 
the new building, is shown in Fig. 3. The architects are (we 
think all visitors to it will agree) to be congratulated Ton the 
result they have obtained as regard the decoration of this room. ` 
The walls are handsomely panelled in oak, and the rest of the 
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furniture has been carried out to match. The hall is rec- 
tangular in shape, the president's table being placed at the 
centre of one side, with accommodation for the council on 
either hand. The seats for the audience are arranged in con- 
centric semi-circles, with the president’s chair as centre, while 


[^3 4 


IGI dui 


Fic. 2.- GENERAL Уп or THE ENTRANCE HALL, 


an ample space is left in front of the table for experimental 
apparatus, and at the back of the seats for standing room. 
As regards the capacity of the hall, we understand that. it will 


hold, at а pinch, from 120 to 140 more than the hall in the | 


existing building of the Institution 
of Civil Engineers. When electrical 
meetings were held in that building 
the hall was at times uncomfortably 
crowded, so that the extra accom- 
modation now available will doubt. 
less be needed. 

The lighting of the hall may be 
divided into two main sections, that 
above the lay light and that on the 
cornice. The former consists of four 
Westinghouse - Cooper- Hewitt mer- 
cury vapour lamps and the latter of 
220 25-watt Osram lamps fixed in 
channels of fluted glass round the 
cornice. These illuminate indirectly. 
Kach alternate plug on this series is 
supplied from а separate circuit, 
there being 10 circuits in all. The 
lighting of the hall is controlled by 
two scts of three two-way switches, 
one of which is placed in а special 
box just inside the main entrance 
to the hall, and the other in the 
lantern loft. Two of these switches 
control the cornice lighting and the 
third the lay lights. By means of 
this arrangement the lantern atten- 
dant can, in case of need, control all 
the lighting in the lecture" theatre 
(though in the ordinarv course of 
events the lights would be switched ou or off from the lecture 
room floor), thus avoiding the awkward pauses which some- 
times occur during a lecture, when the lights are not switched 
on or off to time. An interesting point in this connection is 


that it has been found possible, owing to the colour of the 
rays, to use the lantern without switching off the mercury 
vapour lamps. The only other lighting in the hall is the 
reading lamp on the president’s table, which is supplied from 
a separate circuit. In thus arranging the electric lighting the 
consulting engineers have solved the 
problem of how best to illuminate 
a hall of this kind. 

The most. interesting part of the 
hall equipment doubtless lies in the 
provision made for giving lecturers 
or readers of Papers means for 
practical demonstrations. For this 
purpose an experimental board is 
provided behind the platform. In 
external appearance this is similar 
to the other distribution boards, 
and contains mounted on marble 
panels five single-pole 50-ampere 
knife switches with laminated con- 
tacts. Five heavy pillar terminals 
fitted with fly nuts are also pro- 
vided. These terminals are slotted 
longitudinally through practically 
the whole of their length, so that 
any size of cable it may be necessary 
to use can be inserted and tightened 
up by the fly nuts. Connection can 
then be made ‘through a porcelain 
pipe sunk in the floor to the expe- 
rimental apparatus in use. On this 
board, which is just behind the 
president’s chair, is also placed a 
double-pole knife switch connected 
to similar pillar terminals for use 
in connection with the lantern on the lecture table. Below 
the lecture hall in a passage in the basement is a board 
containing a pair of ’bus bars, from which the ventilating 
[an and lift motors are supplied, In addition, five switches, 
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Fie. 3,—A View or тив LE ТСКЕ НАШ, SHOWING THE PRESIDENT'S TABLE, 


fuses and. pillar terminals, similar to those mentioned above 
are mounted on it. From these[a single 19/16 cable is 
run to the board above. In this way suitable motor- 
generators can be arranged in this basement passage, and any 
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required kind of current thus supplied to the apparatus on the | building are. provided With bronze switeli covers sunk flush 


Telephonie communication is provided | with tne wall. 


lecture hall floor. | | E | 
In the smoking and tea rooms, besides the lighting. which 


between the lecture hall and the machinery attendant, so that 
the connections can be changed if necessary. 
mentioned that the lantern sereen is controlled by hand from 
the lantern loft; while communica- 
tion between the lantern attendant 
and lecturer is provided by a bell 
push and buzzer. 

Next in order of importance comes 
the library, which is shown in Fig. 4. 
This ix a long room, narrow Гог its 
length, extending the whole of the 
front of the first. floor. It is well 
lighted by 15 large windows, and 
has ап excellent outlook on the 
Savov Gardens and Embankment. 
Opposite these windows are the 
sbelves containing the books, and 
these also extend the whole length 
of the room. Thev are placed in 


i ; : А | 

It mav also be | consists of five three-light pendants and brackets fixed on the 
` . : . . ы! 

| wall, аге provided. three experimental boards, two in’ the 


two tiers the upper one being MAT ДТТ ТОВЫ № 
reached bv а staircase outside the prm ү 


room itself. The current technical 
journals are placed т а stand. at 
one end of the room, and ample 
table accommodation for the readers 
ix provided. Аз regard lighting, 12 
three-light bowl pendant fittings are 
used, while under the gallery, to | 

enable a strong light to be thrown | C A 
on the titles of the books in the Fic, 43. THE LIBRARY aT тн. DsTiTUTION OF. ELECTRICAL ENGINEERS, 
lower cases, there are 10 one-light | 


fittings. These are controlled bv | | | 
tumbler switches fixed under the gallery floor and worked by | smoking room and one in. the. tea room. These comprise 


cords from the lower floor. Eight plugs for reading lamps are | switch, fuses and pillar terminals similar to those described 
‹ above, "This will enable members to carry out experimental 


rovided. 

à Fig. 5 shows а view of the council room. This room is | work during the daytime, In fact, it. is intended. that these 
rooms shall be at the disposal of 

members as places where they may 

work, receive. friends or interview 

clients. 

As regards the lighting of the rest 
of the building, there are no features 
which require special mention. 16 
will. therefore, be sufficient to say 
that the work has been carried out 
in accordance with the most modern 
principles, and. the result is worthy 
of the Institution of Electrical 
Engineers, whose installation, it 
will be agreed, should be a good 
example of high-class electrical 
work. 

The demand for power in such a 
building is, of course, small. A 
12-in. suction ventilating fan, direct 
coupled to a motor and capable of 
delivering 10,000 cubic ft. of air per 
minute, is placed in the roof to 
ventilate the lecture hall. The motor 
із fed from the power board in the 
basement. It Ваз а capacity of 1 H.P., 
and runs at а maximum speed of 300 
revs. per min, It is controlled by 
а starting resistance placed on the 
ground floor, just outside the 
lecture theatre. "This resistance is 
so proportioned that the starting 
handle can be left in any inter- 


lighted by two seven-lamp electroliers hung over the table. | mediate position for a considerable time without any fear of 
These ligbts are controlled by two-way switches placed | the coils overheating. The fan has been carefully designed so 
inside the two entrances to the room. It may be noted | as to be quite inaudible in the lecture hall when working. 

that all switches throughout the upper floors of the The lift for working between the still room, near the tea 
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room, and the tea kitchen in the basement, is also electrically 
operated, and is controlled by a push button system. | 

In the tea kitchen are six 10-ampere plugs fed from the 
special main circuit mentioned above, Оп а small board in the 
kitchen itself this circuit is divided into six through switches 
and fuses, one for each plug. "These plugs are fixed on the 
vertical edge of the kitchen table, which is provided with 
an earthed lead cover, on which the electric urns will stand. 
On the board red lamps are fixed to enable the attendant 
at once to discover which plugs are alive. There is tele- 
phonic communication between the still room and the tea 
kitchen. 

In conclusion, we think it will be agreed that. the new hall (it. 
may be called new, for it has been almost entirely rebuilt) is a 
worthy home for the Institution of Electrical Engineers, not 
only electrically, but also architecturally. Greater facilities are 
now available for members to make more use of their new home, 
not only for reading, but also for social intercourse, When 
we say that the average daily attendance at the library, which 
is admittedly the best of its kind in London, is about six and that 
the membership of the Institution exceeds 6,000, it is easy to 
see that these facilities have hitherto been more neglected than 
we hope they will be in the future. | 

Our thanks for the information contained in this article 
are due to Messrs. Handcock & Dykes, the consulting engi- 
neers, and to Messrs. Drake & Gorham, the contractors, whose 
representative, Mr. P. H. Wigg. spent a good deal of time in 
explaining matters to the writer. 


SOME OBSERVATIONS ON THE ACTION OF THE CON- 
DENSER IN A RUHMKORFF INDUCTION COIL. 
BY DR. J. W. WAGHORN, R.N. 


Summary. —Theauthor describes experiments made for the purpose of 
determining what oscillations are set up in a condenser bridging a spark- 
gap on a circuit arranged like the primary of an induction coil, more 
especially when the circuit is made and broken by a mercury motor 
interrupter. The existence is shown of two sets of oscillations in the 
“long and short circuits" of the condenser respectively, and that 
both these sets may be present at the same time, the “short circuit ” 
oscillations having the preatest intensity at small, nnd the ‘long 
circuit ” oscillations at large values of the condenser capacity. It is 
shown that the '' short circuit” oscillations are increased in amount 
by increasing the inductance of the main circnit and that the maxi- 
mum sparking distance of the secondary circuit occurs approximately 
with the mercury interrupter when the “ short circuit” current is a 
maximum, 


The observations were taken to determine in the first place 
what oscillations were actually taking place in an interrupted 
circuit, in which a capacity bridged the spark-gap, and secondly 
what effect such oscillations had upon the maximum sparking 
distance of a secondary circuit surrounding the interrupted 
primary. Most of the observations refer to the case, when 
the circuit was made and broken by means of a mercury 
motor interrupter in which the actual spark at the interrupted 
circuit took place in paraffin oil. Fig. 1 shows the circuit 
diagrammatically in its simplest form with no secondary coil. 
B is the continuous current source, P an inductance coil, 5 
the capacity of the condenser bridging the spark-gap А C, L 
the inductance of the circuit 8 C D B AS, which inductance is 
mainly due to the coil P, L, the inductance of the circuit 
SCAS. 

Under these conditions a battery of a few cells will give rise 
to voltages at the terminals of the coil P and also at the con- 
denser terminals, which may amount as measured by an 
electrostatic voltmeter to some hundreds of volts and of 
which the instantaneous maximum value must be of the 
order of several thousand volts. Even if the condenser is 
shunted by а hot wire voltmeter, the instrument may show 
values 10 times as great as the battery voltage. These volt- 
ages measured at the condenser and at the coil. respectively 
will vary greatly with any change in the circuit conditions, 
viz., with the current strength, the capacity and the induct- 
ance of the circuit, but the two values of the voltage mea- 


sured at the condenser and at the coil respectively will never 
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differ much from each other, and if the resistance of the circuit 
is not large and the inductance of the rest of the circuit small 
compared to that of the coil P, the difference between the two 
readings will only amount at the most to a егу few volts. It is 
clear that the condenser, which is charged at the moment at 
which the circuit is broken, may discharge through one or both 
of two routes, viz., through what may be called the “short 
circuit” АСАМ, or through what may be called the “long 
circuit "SCD BAS, When the interruptions were made by the 
ordinary mercury motor interrupter and the spark took place 
in paraffin oil between the fixed mercury jet and the revolving 
sectors, both these trains of oscillations were observed to be 
present. under certain conditions and their frequency mea- 
sured, and it also appeared that the sparking distance at the 
terminals of a secondary coil surrounding the primary coil P 
depended mainly upon the oscillations set up in the short 
circuit and that its maximum value for a given primary 
current approximately corresponded to that capacity, which 
gave rise to the greatest total quantity of electricity set in 
motion in the short circuit, that is to the largest indications 
of an ammeter inserted in that circuit. 

Fig. 2 shows diagrammatically the arrangements used. A 
resistance, R, in the main circuit served to vary the primary 
current, or to maintain it at a constant strength as required. 
The coil P was usually an insulated coil of many turns having 
no iron core and of but small resistance, its inductance being 
usually of the order of 0-01 or 0-02 henrys. The primary of 
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an ordinary Ruhmkorff induction coil was afterwards sub- 
stituted for these coils P, when it was required to determine 
the sparking distance. The capacity of the condenser 5 could 
be varied from 0-001 to 1 mfd. Ап electrostatic voltmeter, E, 
could be connected by the switch К across the terminals of S 
or P. Ammeters A, and A, measured respectively the pri- 
mary current and the integral of the R.M.S. value of the trains 
of oscillations set up in the condenser circuit. A, was usually 
a Weston instrument, A, a hot wire ammeter, or a thermo 
couple and sensitive galvanometer, calibrated by comparison 
with a hot wire instrument. Since the oscillations which took 
place in each circuit, were in no respect forced, the ordinary 
approximate formula would hold good, viz, t—2- VLS, 


I 
and S the capacity, or p*LS=1, where p—2zn and n=; and 


L is the inductance of the circuit in which these dscillations 
occurred. That the expression is a pproximately true is also 
shown by the fact what under proper conditions (small 
resistance and small inductance outside the coil P), the 
condenser and coil voltages were of nearly the same value, 
however widely these actual values might change. Also, if 
C, is the current in the condenser circuit as shown by the 
hot wire ammeter A,, E, the condenser voltage, as shown 
by the electrostatic voltmeter С, = pE,S. The latter expression 
is obviously true when С, and E, represent maximum 
values or R.M.S. values and will consequently also be true, 
when each instrument shows the integral of the R.M.5. 


I 
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value of the trains of oscillations per second. From these 
two expressions it follows that 


E38 Е S 
L= Сз апа СЕ L 


When oscillations were taking place simultaneously both in 
the long and in the short circuit, C, was the sum of the 
currents due to the two trains of oscillations. If C, and Е, аге 
observed and 8 known, L and p can be determined ; or, às 
in the annexed observations, if L 1s known, the actual values 
of C,, calculated on the assumption that all the oscillations are 
taking place in the long circurt, can be compared with the 
observed value, in which case the difference will, if. the 
observations are sufficiently reliable, represent the short, circuit 


current. 


== POEM —- ———— | 


8. E.. с. ЕИ. $. E.. 


(1-001 45 0-08 070092 0.10 77 0:14 ' 0-15 
(0-01 74 0-29 0-005 0-20 67 0.18 , 0-19 
(0-015 79 0.30 , 0-06 0:50 56 0-25 0-25 
(0-02 85 0-26 0-07 1.0 45 0-28 0-28 
0-05 85 vid аж б 


Fig. 3 shows the results obtained, when the coil P had а 
measured inductance for low frequency oscillations of 0-024 
and the total inductance of the “ long circuit " was assumed 
to be 0-026 (a value given bv several concordant measure- 
ments in later observations). А few of the observations taken 
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Fio. 3.—CURVE CONNECTING THE CONDENSER ('URRENT WITH THÉ 
CONDENSER (CAPACITY. 
L=0 026. 


are given in the annexed table. The curve О A ВС connects 
the condenser current C, and capacity S on the assumption 
that only long circuit oscillations are taking place; C, being 


S 
calculated from the expression C - E / L The curve 


O A, B, C, shows the observed values of the condenser current 
C,. The dotted curve О А, D is the difference between the 
calculated and observed values and represents the condenser 
current across the spark-gap in the paraffin oil. This latter 
current attained its maximum value at the small condenser 
capacity of 0-015 mfd. and practically disappeared under the 
particular conditions of the experiment at a condenser capacitv 
of 0-08 mfd. Аз the capacity increases, the duration of the 
spark lessens and the total quantity of electricitv set in motion 
at any train of oscillations also lessens, although the con- 
denser voltage may rise. In this set of observations it attained 
а maximum value of 90 volts (integral value of R.M.S.) when 
к =0-03 mfd. The voltage at the terminals of the coil P was 
always less than the condenser pressure by a few volts, the 
difference being due presumably to the inductance of the 
rest of the circuit. The value of L determined from the 


; Е? 
expression L=( е ‚8 expressed іп henrys, volts, amperes and 
a 


farads gave an average result of 0-0256, from S=0-3 onwards. 
Another set of observations are shown in Fig. 4, and a few of 
the results are given in the annexed table. 


| 
0001 71 017 | өлө © 175 040 — 0-27 
0-01 121 , 050 0-20 165 0.39 (-36 
0015 142 , 055 | OW 140 0-43 0-43 
0-02 160 | 057 | om 110 0-49 0-48 
0-07 | 180 0-50 | К 103 030 ; OW 
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In this case an inductance of 0-016 was included in scries 
with the coil P, so that the total inductance of the circuit was 
about 0-042. The short-circuit current and also the values of 
E, were largely increased ; the maximum value of the short 
circuit current occurred when S was about 0-03 of E, and 5 
was about 0-08. The total quantity of electricity set in motion 
in the short circuit was always found to increase with an 
increase of the total inductance. In this particular set of 
observations resistance of practicallv negligible inductance 
was inserted in the condenser circuit, but it appeared that 
but little effect was produced bv a moderate resistance 
in this circuit. On the other hand. the comparatively small 


'amount of inductance (0-002) inserted in the condenser circuit 


almost destroyed all traces of the short circuit current, although 
this same inductance added to the already large value in the 
main circuit naturally produced but very little effect. Many 
sets of observations with different inductances in the main 
circuit confirmed the general conclusion that the short-circuit 
current increased with the larger values of the main circuit 
inductance, which might naturally have been anticipated, 
since the larger inductance would naturally tend to prolong 


Cs. 
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the duration of the spark and consequently the period during 
which the short circuit oscillations could take place. In all 


cases consistent results were obtained for the values of L 
3 2 1 
е Li 

calculated from the expression L= f, when S was greater 
я 


than 0:3. 

When the paraffin was removed and the other conditions 
unaltered the observations showed no trace of the short- 
circuit current. The same negative result was obtained when 
the break occurred in air by means of a revolving commutator, 
the ordinary hammer break, &c. This result was quite unex- 
pected, since it was assumed that anv cause tending to prolong 
the spark, would increase the quantity of electricitv set in 
motion in this circuit ; possiblv the interruption is not in 
these conditions sufficiently instantaneous to set upan oscillatory 
discharge with the very small amount of induction in this circuit. 

Observations were made with the original conditions, viz., 
the mercury motor interrupter and jet in paraffin oil to 
determine the presence of and measure the frequency of both 
sets of oscillations. 

Fig. 5 shows the arrangement for this purpose in which a 
wavemeter W of the Donitz type comprised a capacity S 
which could be varied from 0 to „у mfd. in series with а lason 
inductance L,. Different known. but not verv accuratelv 
determined, inductances could be used as U represents 
the mercury break. А few inches of wire, T of the condenser 
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ИИ .  . Tabell — |— | — . 
|. Time of L | Time of L. 
S. oscillations in (calcu- | S. | oscillations in (calcu- 
| | micro-seconds. ^ lated.) | micro-seconds. lated.) 
0-001 | 0-59 . 9,400 | 0-02 | 2.8 9,900 
0-002 : 0-84 ' 9.100 | 0-03 3-6 11,000 
0-004 1.23 | 9600 оо | 407 10.600 
0-006 1.63 - 11,300 | 0-05 ' 4-82 11,000 
0-008 1-86 11,000 |... | s m 


= €—————: = 


circuit were wrapped round №. The inductance of the short- 
circuit was reduced to a comparatively small amount by 
omitting the ammeter and shortening the leads, and was 
calculated from its dimensions to be of the order of about 
10,000 cm. G was either a thermo-galvanometer or a 
galvanometer of the moving coil type, connected to a thermo- 
junction in the wave-meter circuit. 

Some of the observations are recorded in the annexed 
table; the resonance was very sharp at the smaller condenser 
values, but was not verv marked when S=0-04 and onwards. 
The value of L was calculated as a test of the reliability of the 
observations, the results, of which only some are shown, 
all lay between 9,100 and 11,000. The results were also 
checked bv adding a known inductance of 11,000 c.m. to the 
circuit between U and $; the total inductance worked out to 
20,100 em. from which aubtracting 11,000, the inductance of 
the circuit was given at 9.100. The presence of the oscilla- 
tions could be detected until S reached the value of 0-1 mfd. 

Even when the arrangement was made much more sensitive 
bv winding several turns of the short-circuit leads round the 
inductance coil of the wavemeter, no effect could be detected 
in the thermo-galvanometer, when N was above 0-2 mfd., 
except every now and then, when a “ click ” was heard at the 
mercury break, and the spot of light went off the scale, but 
these momentary movements seemed to be quite independent 
of anv resonace between the two circuits. The practical 
disappearance of the short-circuit oscillations (at about 
S=0-] mfd.) was also simultaneous with the disappearance of 
апу noticeable glow at the mercury break. 

To determine the existence of the long-circuit oscillation a 
wavemeter was constructed of a known inductance in series 
with a variable standard inductance and a condenser of known 
inductance; three turns of the circuit P BS were wrapped 
round one of the coils of the extemporised wavemeter circuit. 
In the observations made, the coil P was known to have an 
inductance of 0-024 henrvs, the rest of the circuit was known 
to have an inductance of about 0-02 (including the hot wire 
ammeter, &с.) and there was in addition the mutual induc- 
tance due to the turns wrapped round the wave-meter coils. 
The results were the following :— 

Table IV. _ 


Time period ! Calculated 


S. <). | Li. in micro-sees. | value of L. 
0-01 001 | 00278 105 | 0028 
0:05 0.05 0-0278 284 0-028 
0-1 0.1 0-0293 340 | 0-029 
0.5 | 0-475 | 0-0306 191 i 0-029 
10 (| 0475 | 00308 1,070 0029 


When 8—0-005 the resonance was very faint, the presence 
of the oscillations could just be detected. The observations 
showed, that for values of S from 0-001 to 0-005 practically 
oscillations took place only in the short circuit: the condenser 
discharged across the gap. When 5 lay between 0-005 and 
0-1 two sets of oscillations were taking place on breaking the 
circuit. When S exceeded 0-1 the vibrations only occurred in 
the circuit including the inductance coil and battery. 
Sparking Distance in Relation to Condenser Capacity and 
Inductance.—Fig. 6 shows the relations between the sparking 
distance of a 6in. Ruhmkorff induction coil, the condenser 
capacity and the condenser current. The inductance of 
the primary coil with its iron core was approximately 
0-026 henrys, and from the observations made 1t did not vary 
much with the current strength within the limits used. In 
the observations plotted in Curve I., the primary current was 


2-6 amperes. In the conditions represented by Curve II. an 
additional inductance of 0-015 henrvs was inserted in the 
primary circuit, which very largely increased the sparking 
distance; as the maximum value of the latter would have 
been beyond the limits of the apparatus, the primary current 
was reduced to 1-5 amperes. Later experiments shown in 
Fig. 7 proved the sparking distance to be approximately pro- 
portional to the strength of the primary current, so that if in 
the observations recorded in Curve II. the current had been 
maintained at its former value of 2.6 the maximum sparking 
distance would have been about 270 mm. (10$ 1л.). This 
maximum value coincided in all the measurements made 
approximately with the highest value of the short-circuit 
condenser current. The sparking distance was measured 
between two brass spheres of about 1 cm. diameter. ` When 
the spark occurred in paraffin oil, additional inductance 
increased largely the short-circuit current, the condenser 
pressure and the sparking distance and the latter coincided 
with relatively very small condenser capacities. Presumahlv 
if the additional inductance had been introduced originally 
into the primary circuit of the Ruhmkorff coil instead of аз 
in idle addition to the circuit much better results would have 
been obtained, and much larger sparking distances would have 
occurred for the same values of the primary current. 16 is, of 
course, obvious that larger voltages would be necessary to 
obtain this same primary current at the increased values of 
the primary inductance; when, however, this voltage is 
obtained from the comparatively high values of the ordinary 
supply mains, this ceases to be an objection of much moment, 


Fia. 5. 


On the other hand, the large condenser pressures require care- 
ful insulation of the apparatus. The maximum condenser 
pressure as shown on an electrostatic voltmeter usually 
occurred when the condenser capacity for this particular coil 
was about 0-05 mfd., but the maximum instantaneous values 
seemed to be far greater at very low capacities. Many sets of 
observations were taken. from all of wbich it appeared that 
the condenser capacity which gave the greatest sparking 
distance varied between 0-06 and 0-08 mfd. The capacity of 
the condenser supplied with the coil (which was cut out in the 
observations made) was about 0-5 mfd. and, as was naturally 
to be expected, this capacity gave rise to the maximum secon- 
dary voltage, when the spark at the primary circuit took place 
in air with the ordinary hammer break. | 
The annexed table shows the results of а few observations 


under varied conditions. 
Table V. | _ 


(Cin. ‚ Maximum 
S. |, pri- Es | sparking —— 

mary, | distance. 

cS PENNE TENET 
0-08 15 50 87 primary coil only. 
008, 26 | 68 | 140 о 
006] 1-5 | 99| 135 ^. сойь=0-015) in series. 
0-08, 2-2 1135 180* rl ай re У ^ 
0-08| 1-5 | 30 36 coil (L-- 0-015) transferred to condens-r 
| circuit. 


* Probably too low. 


—————————_ __ 
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The insertion of inductance in the condenser circuit lowers 
verv considerably the maximum sparking distance as well as 
the condenser pressure and the condenser short circuit current. 
The large instantaneous values of the condenser pressure throw 
considerable strain on the dielectric strength of the insulating 
material of the condenser, but on the other hand, since onlv a 
very small capacity is required for the best effects, less in the 
particular case examined than one-fifth of the amount usually 
supplied, the thickness of the dielectric could be easily 
enlarged without any undue increase in either the cost or 
the space occupied. 


Table VI. 

Sparking 
N P, distance —— 

in mm. 
0-1 40 18 Ruhmkorff coil, paraffin oil removed. 
05 42 26 i ЕЯ Е 
1-0 45 39 a T T 
со 55 63 E : в 
Ul 47 8 $5 PEN PEN * eil 

(1. 0015) in series with primary. 

0:2 3l 25 ee LE 99 
07 72 37 » ii ^ 
|o 40) 37 | . ` , 


The annexed table shows Бу меу of comparison the results 
obtained when the paraffin oil was removed, and the primery 
current in all cases was 1-5 amperes, 


Spacáiting D «ance an m а, 


о} 


Cope то in Mecrofarads, 


v3 
lie. 6. —8SraRKING DisTANCE AND CAPACITY, 


Consistent values for the inductance of the primery circuit 
EN | 
(2 • 

The break in this esse was 1n eir between the mercury jet 
and the revolving sectors. When no additional inductance 
was included in the primary circuit. the spark length increased 
with the condenser capacity, the eddition of env inductance 
bevond that of the coil and iron core lowered the sparking 
distance, which under any circumstances was very considerably 
lessened by the removal of the oil, The hammer break gave 
a sparking distance for the same current strength when 
adjusted to give the best results of 70mm. At 3 amperes 
this distance was increased to 85 mm. and the best results were 
attained with the condenser capacity supplied with the instru- 
ment of about 0-5 mfd. An additional inductance inserted 
In the main circuit increased the condenser current, but very 
much lessened the sparking distance. Similar results were 
observed when a revolving commutator was substituted for 
the hammer break. 

Fig. 7 shows the relation between the current in the 
primary inductance in the primary and sparking distance 
for the same Ruhmkorff induction coil, when the break 
occurred under paraffin oil by means of the mercury motor 
interrupter. 

In L no extra inductance was inserted in series with the 


were obtained from the expression L = 


coil, the L of the circuit. varving somewhat but not very 
largely with the permeabilitv of the iron. core, was about 
0-026 henrvs. In Пап extra. inductance. L-- 0-0024, was 
inserted in the main circuit. In. ITE. this additional induc- 
tence was increased to 0:008, in IV. to 0-015 and in У to 0:03. 
The capacity was adjusted in each case so as to sive the 
longest sparking distance but was always found to be between 
0-05 and 0:08 mfd. Мапу observations were also made with 
a lO in. coil with the same general results; the maximum 
distonce corresponded to а condenser capacity of OOR to 0-1 
mfd. : the capacity supplied with the instrument was 2-2 mfd. 
A very marked effect was observed, when the position of the 
jet was altered, so as to varv the time during which the 
main current was flowing: for the same average current 
strength, the sparking distance was increased when the 
duration was lessened, and the maximum values were 
observed when the jet was in its lowest position, corresponding 
to an extremely short period of contact. Of course, for the 
seine average current. this implied proportionately higher 
values of the maximum current and larger voltages were 
required to maintain the average value of the current. On 
the other hand, the speed of the motor driving the mercury 
interrupter had very little effect ; the spark length scarcely 
varied as the speed changed from 300 to 800 revs. per min. 
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To repeat tlie general conclusions to which the observations 
seem to point, it would appear that. in the particular case in 
which а circuit containing some considerable amount. of 
inductance 1s interrupted by a mercury break in oil, two sets 
of oscillations тау occur. simultaneously in the condenser 
circuit. which bridges the зратК-кар and that the sparking 
distance is very largely effected by the oscillatory discharge 
taking pleee in the circuit comprising only the condenser and 
spark-cap; that the largest quantity of electricity set in 
motion in this circuit and also the maximum spark length 
corresponds to comparatively small condenser capacities and 
to relatively large values of the primary cirewt inductance; 
опа that these " short-cireuit " oscillations ere. practically 
suppressed in the absence of the liquid dielectric. It would 
be interesting, and perhaps of some practical importance, to 
determine whether similar results would be obtained if, in the 
absence of the mercurv the primarv break occurred under 
paraffin oil or other liquid dielectric with the ordinary hammer 
or revolving commutator interrupter, but the writer has not 
at the present time the opportunity of testing these and several 


other obvious modifications of the experiments described, 
which are only brought forward as a very imperfect contri- 


bution to the practical side of the vexed question of the action 


of a condenser bridging the spark-gap of an interrupted 
circuit, 
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PRESIDENTIAL ADDRESS OF MR. F. W. LANCHESTER 
TO THE INSTITUTION OF AUTOMOBILE ENGINEERS.* 


— 


Engineering as a profession or calling is of essentially military 
origin, and it is doubtful whether modern science would have been 
rendered possible, if the fighting incentive had not existed. These 
warlike influences are still happily at work, but the two great incen- 
tives to engineering progress during the past century have been 
locomotion, and the more ready conveyance of goods for the distant 
and economical transmission of power. The development of auto- 
mobile engineering has, in fact, been coatinuous since 1829, but во 
long as mechanical traction depended on steam its evolution. was 
slow. With the introduction, in recent years, of high-tension electric 
transmission and the internal combustion engine the developments 
have been revolutionary. It is well that this should be borne in 
mind in considering the scope of the Institution of Automobile 
Engineers. Their mission for the present is to deal with the technical 
side of the automobile movement, though these duties may in time 
be extended. 

It is erroneous to suppose that until the invention of the heat 
engine no progress was made in matters relating to locomotion, On 
the other hand, there was as continuous a development in the design 
of the horse-drawn vchicle from its introduction in 1600 as there has 
been in that of the motor since 1900. The introduction of the horse- 


carriage met with the same opposition, and the dust nuisance. owing 


to the bad state of the roads, was just as prevalent as it is to-day. 
In the same way, development in marine propulsion was as con- 
tinuous throughout the sailing as in the steam-driven days. 

As regards the latest form of locomotion—aviation—it may receive 
useful applications for postal and other similar services, and in 
military work, but at the present time the greatest need from a 
commercial point of view is that it should be placed on a sound 
commercial footing. 

The address next deals with the development of the modern motor 
car, both for pleasure and commercial purposes. Substances and 
methods which were unknown, or practically unknown, 60 or even 
30 years ago, have been placed under contribution to produce a satis- 
factory whole. The future of the commercial vehicle largely depends 
upon the saving of money and nothing clsc, economy of first cost and 
economy of operation and upkeep: and after everything has been done 
that the designer and constructor can accomplish the rest will depend 
on the road on which the machine has to operate. Sufficient ettention 
has not been called to the need for uniformity in the road surface. 
If this uniformity is lacking there is а resulting loss of efficiency in 
the vehicle, owing to it being necessary to design the springs to 
work satisfactorily on the worst class of roads. 

At the present time one general type of vehicle is made—. type 
founded on experience of what is required for passenger work. 
Whether it is equally suitable for commercial work remains to be 
seen. Апа from the purely technical point of view the permanence 
and extension of the present practice in construction depends on 
the intrinsic merits of the existing mechanical combination. The 
motor is efficient, апа in the rear axle department there seems but 
little room for improvement. 

The change gear-box is evidently the weakest point in the chain of 
mechanism. In the gear-box (of the sliding gear type) we have a 
piece of mechanism that we should most of us like to see abolished. 
It is notoriously 2 makeshift appliance, and its survivel to-day is in 
main to be accounted for by the fact that the horse-power commonly 
used in pleasure vehicles hzs been increased to such an extent that 
the direct drive is in operation for 99 per cent. of the distance run, 
and for the remainder we put up with the makeshift end make the 
best of it. After all when one has become accustomed to sliding 
gears they are not such an abomination as would be thought by the 
uninitiated. If there is any portion of the accepted scheme that is 
likely to upset the present disposition of the functional components of 
the modern саг. cither as affecting the pleasure car or the type of 
commercial vehicle of the future, that portion is without doubt 
the change gear-box. In other words. if а new type is to be evolved 
superior to that which now reigns supreme, the key to the position 
is in the abolition or remodelling of the change speed gear. 

Let us look around for possible alternatives. Firstly, we have 
the epicyclic type of gear such as adopted in the Lanchester саг; 
this is mechanically superior to the sliding gears, but it is costly to 
manufacture, and therefore will only appeal to a limited market. In 
any case its adoption does not lead to any disturbance of the ensemble, 
but merely the substitution of one type of gear-box for another. 

The most promising alternatives to mechanical chauge gear up 
to the present proposed or utilised are: (а) hydraulic transmis- 
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* Abstract. 


sion, (6) electrical transmission and (с) electrical auxiliary. When 
eit her of the first two are emploved they may either be arranged аз 
direct substitutes for the change gear-box, ог they may be made to 
operate direct from motor to road wheels, so doing away with the 
right angle drive (bevel or worm), and even the differential. Both 
arrangements possess advantages and corresponding disadvantages. 
When the complete transmission is effected by a single step, cither 
hvdraulic or electric, there is the seving of two to four mechanical 
transmissions (depending upon whether the direct drive or a gear 
would have been in use) to set off against the hydraulic or electrical 
losses; on the other hand, when the gear-box alone is replaced, the 
loss in the bevel or worm gear still remains (amounting to roughly 
10 per cent. of the power transmitted), but it is possible to utilise а 
form of hydraulic transmission in. which the difference of torque 
between the motor and arbor shafts alone is taxed. such gear being 
strictly the analogue of an epicyclic gear of variable ratio. Such a 
gear has been proposed many times, and hs been used experi. 
mentally more than once; the Hall hydraulic gear is а typical 
exemple, and was, Г believe, the first of its kind. More recently it 
has been proposed to use an electrical transmission designed on the 
seme principle. and though experiments in this direction have been 
carried out, I heve not heard of any successful results. 

On the question of efficiency some divergence of opinion exists 
The best results obt2insblo with a double hydraulic transmission, 
г... overall efficienev pump end motor, are in most cases under 
rather than over 70 per cent., though recently it has been reported 
that tests of à rotary pump and motor of novel form bave shown as 
much as 80 per cent. On the basis of direct transmission from 
motor to тоза wheels this latter would give the hydraulic traas- 
mission 2s about 10 рог cent. inferior to the direct drive. but about 
the same as the present efficiency when driving through the gears ; 
such a result if confirmed by later tests would be most hopeful. 
On the 70 per cent. basis the inferiority of the hydraulic gear would 
vary from 10 per cent. to 20 per cent. eecurding to whether compared 
with the gevr or direct drive. 

We could scarcely hope to obtain such good efficiency. from an 
electrical transmission, for owing to considerations of weight the 
results obtainable in stationary work do not ору. It is improbable 
that it is “ commerciz! " to use dynamo end motor of more than 55 
per cent. or 60 per cent. overall efficiency, henee it is improbable 
that this type of gear can ever com> into use except in exceptional 
cases. Bevond this it is in the majority of cases impossible by 
electrical means to drive direct on to the road wheel axles, so that 
one gear transmission must be retained, end the efficiency will be 
reduced accordingly. 

The epievelic analogue possesses certain attractions ; again, thie 
eleetrie transmission will, compared with the hydraulic. be at a dis- 
edvantage. It is possible thet some reconsideration of this form of 
hydraulic drive may result in something of real commercial utility. 
On the equivalent of the direct drive the hydrsulie loss is zero. and 
(at 80 per cent. for the double transmission) the efficiency would be 
superior to the ordinary gear-box transmission Over à comparatively 
wide range. 

We will now pass to the consideration of the third eltern tive. 
electric auxiliarv. The use of electrical power as an гахШату 
means of propulsion opens up а new field of possibility ; we have 
no longer to deal merely with a substitute for chonge georing. but 
with è combination possessing cert мт valuable propertie; of its own 
that are clearly destined to play an important. part in ihe future 
development of the automobile, In the simplest end most st rught- 
forward application of the petrol-electrie combination a direct-current 
dynamo is mounted on the engine bed.plate, and the engine and 
dynamo shafts are keyed or bolted together so that they revolve as 
one. The dynamo is of the shunt wound type, and acts alternatively 
as dynamo or motor; it has become customary to apply to it the 
name dvnemotor, a term which it is convenient to adopt. The 
petrol-eleetrie installation so constituted is arranged to operate 
through the medium of a magnetic clutch cither on the usual 
differential, or it may be fitted in duplicate and arranged to act hy 
duplicate worm or bevel drives direct on to the road wheels. А 
storage battery is provided usually of about 5 per cent. of the total 
weight of the vehicle. which takes up any excess power when going 
down hill or on 2 level. and which gives up tho energy so stored when 
required to ascend a gradient. "The alterustive function of the 
dvnamotor is determined automatically by the speed. variation : 
when the petrol engine is slowed down by excessive resistance the 
voltage in the armature falls and the battery begins to assist to 
drive the vehicle; when, on the contrary. the engine attempts to race 
away, the voltage rises as a consequence, and current flows in the 
opposite direction and spends itself in the charging of the battery. 
Thus an approximately uniform speed is maintained over the wnole 
route travelled, the vehicle takes but little notice of the ups and downs 
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encountered. Likewise when stopping part of the energy is thrown 
into the battery and is drawn out again when getting under wav. 

It will be appreciated from the detailed discussion of the subject 
that the future of the petrol-electric auxiliary system more widely 
than at present in contemplstion must rest largely with the question 
of accumulator weight, not the weight per horse-power-hour, that is 
the energy content, but rather the horse-power output, i.e., the rate 
of doing work ; et present the best results commercially attainable 
for brief discharges of but a few minutes duration is the equivalent 
of line, per 40]b. weight. This is reasonably satisfactory for 
vehicles of moderate speed——less thin 20 miles per hour—but it is 
not good enough for the ple*sure vehicle. If. the battery weight 
could be reduced to 20 Ib. per horse- power the latter аз a pro position 
would be worthy of serious consideration. 

In conclusion, we mey s2y thet as in the past we have sean a 
gradual unification of type in the construction and design of zuto- 
mobile vehicles, even though destined for widely different purposes, 
so in the future we may anticipate a gradual differentiation of types 
for specific purposes, each embodying modifications adapted to its 
own particular needs. Any change in this direetion must come about 
slowly, The buying public аге a conservative body, and accept every 
new development with ceution, Up till now this caution has been of 
greet benefit in establishing one really satisfactory type of vehicle, 
with such variations zs exist contined strictly within certain well 
understood limits, in place of à wide variety of types of indifferent 
performance, This stage of achievement is now, however, completed, 
and the public have in the process become sufticiently educated to 
epprecitte a departure, even if of radical import, at its true value, 
and so m prospect there is to-day a wider field opening to progress 
and development then hes existed in the past history of the 2uto- 
mobile movement, 


PHYSICAL SOCIETY. 


At the meeting held by invitation of Prof. Eraest Wilson at the 
Electrical Engineering Laboratory, King's College, on October 28th. 
Prof, Н. № Cattenpar, Е.К... president, in the cheir, a Paper 
entitled 

* A New Mettoi for Producing High-Tens'o3 Discharges ” 


was read by Prof. Ernest \изох erd Mr. W. Н. \Мизох. The 
method is the same as that de eibed by the authors in their Paper 
read at the recent meeting of the British Association at Sheftield. 
(This Paper was published in Tur ELECTRICIAN of September 9. 1910. 
р. 899.) According to this method energy із taken from an alter- 
nating or continuous-current source end stored in a magnetic field by 
an inductance ; it is then permitted to surge into а condenser which 
forms with the iaductance a low frequency oscillating circuit. When 
the energy із stored in the condenser the latter is mechanically 
bridged across the primary winding of a spark-coil, with which it 
forms a high-frequency oscillatury circuit. The energy is then trans- 
mitted by the secondary winding of the храгк-со to the work circuit 
in well-known menner. 
А few particulars of the epparatus exhibited are as follows :— 
Spark length of secondary winding ......... 10 in. 


Secondary turns у.е. Е ess. 16,000 to 20,000 
Primary {иїп+..................... неко. ТА 

Secondary resistance (aluminium) ....... S0 2.900 ohms. 
Primary resistance оаа: .... 08056 chm. 
Weight of spark-coil and condenser ........ lo Ib. 


Weight of inductance and interrupter ...... 20 lb. 


Мг. A. CAMPBELL asked if the adjustment of the commutator was made 
experimentally, and if the instrument could. produce. high-frequency 
oscillations suitable for wireless telegraphy. 

Мг. W. срокта, asked if the discharge through the X-ray bulb in the 
experiment shown ai the meeting was unidirectional. 

Prof. J. А. FrkMING asked if the coil could be used for medical work. 
He also asked if the frequency of the discharge could be made high enough 
for wireless telegraphy. and commented on the small amount of sparking 
at the commutator, 

Dr. R. S. Witrows suggested that the nature of the discharge in the 
secondary could be easily determined by using a vacuum tube rectitier. 

Mr. ADDEN BROOKE asked how much energy could be obtained from the 
Secondary of the coil exhibited. | 

Prof. Михох, replying. said the adjustment was performed experi- 
mentally. Using an air-coil for primary, enermous frequencies could be 
obtained in the secondary. The efficiency of the instrument was high 
compared. with that of ordinary coils. The E.M.F. induced in the 
secondary was oscillatory, but in the exporimenc shown the X-ray bulb 
acted аз a rectifier. 

A Paper on 


“The Behaviour о: Steel under Combined Static Stress and Shozk ” 


wasread by Мг. F. Rogers. Attention is drawn to the importance of 
the time rite of incre sse of stress, d :[d*, in the behaviour of material ; 


under stress, The exact determination of this rate must usually 
present much difficulty, but. the indirect. experimental method 
adı pted consisted in submitting specimens of steel to shock whilst 
under static loading. The machine used for this purpose was ex- 
hibited and deseribed at the meeting, and contained some nove: 
features. The important conclusion that steel is substantially less 
resistant to shock whilst it is under static stress, appears to be de- 
finitely established by these experiments. In some cases the effect 
of a large statie stress was to diminish the resistance to shock by аз 
much as 30 per cent. 

It is noteworthy that the correction for the work done upon the 
sample in applying the static load is relatively за, Thus. the 
energy absorbed in breaking а sample of steel is greater when entirely 
applied as shock than when applied partly as shock and рагИу 
statically. ‘This differeace is considered to be due chiefy to the 
difference in the гие of increase of stress at the higher stresses in the 
two cases. The actual values of the highest stresses are not neces- 
sarily identical, but probably the higher the rate of increase of stress 
the higher is the greatest stress reached before rupture occurs з whilst. 
simultaneously deformation is diminished, and the intimate nature 
of the breakdown suffers a corresponding variation. An explanation 
depending direetly upon the nature of intermolecular forces is so con- 
jectural in the present state of knowledge that it is not pressed. At 
the higher static loads employed some portions of the test-pieces were 
stressed bevond their elastic limits, and this may also help to accaunt 
fora pert of the diminution in resistance to shock—a factor to which 
the author is, however. inclined to attach comparatively little weight, 
because a piece of steel which has been overstrained statieally is not 
necessarily thereby made more brittle. The importance of the effect 
of internal stresses in stec! upon its resistance to shock is emphasised 
in view of the present results, 


Мг. В. В. WmpPLE asked if the same results were obtained with high 
and low carbon steels; and whether the results were affected by annealing. 

Mr. Ercuenus asked what the author meant by" caleulated extreme 
static stress," and also how the stress was applied. И was dificult: to 
caleulate the stress in the author's experiments. 

Prof. Умитн said the Paperoponed up a field for research, and he then 
described some experiments which he had recently been making on the 
time rate of change of strain. 

Tne AUTHOR., in reply to Mr. Ур. siid he had obtained the same 
results from steels with carbon varying from 0-16 to 0-45 per cent. The 
actual apparatus was exhibited and the manner in which the stress was 
applied was shown. 
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Arc Lighting in New York.—The “ Electrical. World” 
states that the Department of Water Supply, Gas and Elec- 
tricity of New York City hes been experimenting Юг some 
time with various types of flame are lamps for illuminating 
large public squares. The ordinary enclosed are lamps are 
unsuited for this purpose because the area to be illuminated 
is too large and it 13 not desirable to erect in the roadway 
numerous posts which would interfere with vehicular Найс. 
In several squares the New York Edison Co. has erected 50 ft. 
poles which support two flame are lamps of the Blondel type. 
The lamps emploved take 12 amperes at 40 volts, and the 
manufacturers (the Charles L. Kiewert Co.) claim 2.800 mean 
hemispherical candle-power with electrodes giving а white 
flame. 
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COMPARISONS WITH AMERICA. 


It has often been remarked that the individuality of 
nations is becoming less pronounced, as a result of im- 
creased facilities of communication and the ready inter- 
change of ideas. Racial differences of temperament still 
persist, but the tendency is necessarily towards uniformity 
of thought and method. In the electrical world the efforts 
of the International Electrotechnical Commission are 
similarly an indication of the general desire to bring about 
some degree of uniformity as regards the principles and 
practice of electrical engineering. At present it is probable 
that the deliberations of the Commission will be confined 
to such questions as nomenclature, symbols, methods of 
testing, &c., but should standardisation of machinery also 
come seriously under consideration, practice in the various 
countries may be materially affected. 

Although some degree of uniformity is to be looked 
for as regards design and other technical features, marked 
differences are often noticeable and certainly must he 
expected in other directions. Аз regards fiscal questions, 
there are always likely to be widely divergent views ; and, 
of course, it is only natural that this should be the case. This 
also applies to the amount of Government or municipal 
control thought desirable, the relations of capital to labour, 
and questions of this nature which each country must 
obviously decide for itself. Even so, there is much that we 
can learn from a study of the conditions in other countries. 

That the conditions under which the electrical industry 
is carried on in this country leave much to be desired 18 
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generally admitted; but although the symptoms of ill- 
health are evident, there is no ready agreement as to the 
proper means of removing the disease. Some light тау be 
thrown on the subject by a careful comparison of the con- 
ditiors abroad with those prevailing here, though care must 
be taken not to look upon any one differe ice as being neces- 
sarily of paramount importance. This fact, we fear, is often 
not appreciated by the tariff reformer, who is inclined to 
concentrate his attention on one aspect of the problem. 
Jmpressions gained during brief visits to other countries, 
also, аге scarcely sufficient. ground for advising radical 
departures from existing practice in our own country but 
bv drawing attention to differences in practice these visits 
шау easily suggest points for more careful investigation. 

The address recently delivered by Mr. J. S. Peck to the 
Manchester Local Section of the Institution of Electrical 
jngineers was particularly interesting in this connection, 
since the author discussed some of the factors which in- 
fluence the electrical manufacturing industry, dealing 
with the conditions in this country and America. If we 
analyse the address to find how practice differs in the two 
countries, we gather that American business men are more 
enterprising in adopting new machinery, and show less 
reluctance to " serap " old. plant; the manufacturers ap- 
preciate the advantages of technical education, and {ту to 
foster a spirit of lovalty in the voung college men who pass 
through their works, at the same time being unhampered 
by restrictions imposed by labour organisations and working 
together for the good of their respective industries. Among 
the retarding influences at work in this country, Mr. Peck 
mentions the policy of municipal undertakings in making a 
point of accepting. the lowest tender (as being largely 
responsible for the present excessive price cutting). Govern- 
ment restrictions (which tend to increase the difficulty and 
expense of obtaining powers to carry out work). and the 
tendency of consulting engineers to specify т too great 
detail instead of giving manufacturers a freer hand. Finally, 
as regards conditions peculiar to America, it must not be 
forgotten that the country has a great. wealth of water- 
power, which naturally encourages the inception of power 
transmission schemes; and also that certain classes of 
labour are scarce, so that there is a greater demand for 
labour-saving machinery. 

We think it is undoubtedly true that English practice is 
to retain plant in active service after more efficient plant is 
on the market. English manufacturers have an unrivalled 
reputation for durability of their products; but long life 
On the other hand, if this 
country is successfully to meet the growing competition 


is uot alwavs essential. 


with which it is faced at the present time it will be necessary 
for manufacturers to adopt the most efficient machinery 
and methods at their disposal. 

The position of electric traction is an instance of the way 
in which English engineers cling to existing methods. Not- 
withstanding that the advantages of electrification for 
dealing with dense suburban traffic have been emphasised 
by the results achieved on several railwavs, practically 
nothing is being done, and the majority of suburban trains 
Which enter London every morning with their heavy loads 


and frequent stoppages are still hauled by steam loco- 
motives. To watch these trains slowly crawl out of a 
station and then to witness the way in which the new electric 
trains of the London, Brighton & South Coast Railway get up 
speed would be suficient to influence American engineers 
to favour electrification. The hesitancy of English галау 
engineers to adopt electrical working тау result in tlie rail- 
мау companies eventually obtaining the benefit. of the 
experience of other countries : but when such experience 
іх applied to English conditions it may be that the com- 
panies will also avail themselves of the experience of foreign 
manufacturers of electrica! plant. There is но doubt that 
electric traction developments in this country are practically 
at a standstill, and to no small extent this accounts for the 
present condition of the electrie manufacturing industry. 
Again, although a plentiful supply of work would do much 
to remove the present unprofitable prices at which contracts 
are taken, lasting benefits could only be obtained by closer 
co-operation between the manufacturers, Tt is frequently 
stated that effective competition is necessary if satisfactory 
progress is to be ша фо. In this connection, however, it is 
interesting to notice that, although electrical work is largely 
in the hands of two companies in America, and in spite of 
the fact that a protective tariff renders foreign competition 
of хта consequence, Мг. Peck mentions that advances in 
design are frequent and developments of new lines of 
apparatus are continually taking place. 

The question of education has so frequently been referred 
to in our columns and the position is more or less generally 
appreciated ; but Mr. Peck х remarks as to the effect of 
Continental electrical engineers receiving part of their train- 
ши in German colleges аге interesting. That such ex- 
perience is of no little value, apart from the opportunity 
which it offers for becoming familiar with a foreign language, 
is generally admitted : but the equipment of English colleges 
is now on a much higher standard than it was а few vears 
ago, so that there is less inducement for students to leave 
this country, whilst foreign students. noticeably from Japan, 
appear to be coming in increasing ninbers to this country, 
Whatever may have been the position in the past, we cer- 
tainly think that this country is reducing the lead which 
oiher countries have hitherto held in technical education. 

Аз regards ihe other features raised bv Mr. Peck. such 
ах Government. restrictions, municipal contro labour 
demands, &e., these have frequeatly been discussed and are 
generally appreciated. The difficulty, however isto alter (he 
conditions 30 as to bring them more into line with those of 
other countries. Whether the electrical Industry ia this 
country сан. under existing restrictions. ever be in as flourish- 
ing a condition as that in America or Germany 1s, perhaps, 
doubtful. In the near future, however a good deal of eketrieal 
plant vill almost certainly be required. Moreover. under more 
favourable conditions there would be considerable develop- 
ments in electric traction of an interurban nature. whilst 
the electric aceumulator vehicle is as vet a practically un- 
touched ficld. The prospects for the clectrical manufac- 
turer are therefore not unpromising, and it is to be hoped 
that the expected boom in electrical apparatus will be all the 
more pronounced for its long delaved arrival. 
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SIR JAMES CLIFTON ROBINSON. 


It is with great regret that we record the death of Sir Clifton 
Robinson. which occurred, from heart disease, in New York on 
Sundey last. It is а curious coincidence that the deceased, 
who wes so Closely identified with tramway progress, Was taken 
ill in a tramear on returning from a dinner party. 2nd died very 
shortly afterwards in а neighbouring chemist’s shop. 

Clifton Robinson was born at Birkenhead on Jenuary 1, 1848, 
and received bis education in that town. At a very early ege 
he became connected with tramway work under the late Mr. 
G. F. Trein. and was associated with the latter in the construc- 
tion of the line at Birkenhead to Woodside Ferry, the first 
street tramway to be set to work in this country. He efter- 
wards assisted Mr. Train in his tramway construction work in 
Steflordshire end other parts of the British Isles, end also pro- 
ceeded with him to America in 1866, where for three years he 
assisted in the construction of the street railways of New York. 
Returning to this country again, he became associated with 
Messrs. Fisher & Perish in the construction and working of 
tramways in London, Dublin and Liverpool, He was then 
appointed meneger of the Cork tramways, and afterwards 
held the same position at Bristol from 1819 to 1882 end at 
Edinburgh from 1882 to 1384. 

Mr. Robinson then again proceeded to the United Stutes, and 
efter having assisted in tramway construction work et Los 
Angeles and other places in California, he was appointed by the 
American Street Railway Association to report upon the ques- 
tion of mechanical trection. The results of his investigations 
were presented at Pittsburg in 1891. while the work cf gather- 
ing the dete took him to all parts of North America, including 
Canada. Texas, Colifornia end Mexico, end doubtless greatly 
added to his tramway experience. 

Soon after this Mr. Robinson returned to Englerd to take up 
the position of managing director of the Imperial Tramways 
Co.. в concern which et that time wes controlling the tremway 
systems at Dublin, Reading end Middlesbrough. Mr. Robin- 
son had up to this time been a keen supporter of eable as 
opposed to horse trection, but he was soon struck with the even 
creater possibilities of electric traction, end on being called 
in to report on the question by the Bristol Tramways Co. be 
advised them to electrify their system. His advice was adopted, 
end electrically worked trams soon began to run in Bristol, 
while the conversion of the whole system was completed т 
1895. On Mr. Rohinson’s advice many other tramway under- 
te kings, including those at Dublin end on the Teeside, quickly 
followed Bristol's example. From that time his services were 
in constant request to advise on electrification schemes and to 
essist in carrving them out. 

But without doubt the work by which, Sir Clifton Robinson 
will be best remembered is that in connection with the esta b- 
lishment of electric tramways in West London. Until. the 
beginning of this century there wes to be found in thet district 
only a short line of horse worked trems. whose general ар- 
penre nee suggested thet they would shortly perish from 
senile decay. Nir Clifton was fortunately able to obtain a 
controlling interest in this undertaking, end at once set to work 
to re-orgenise, re-model and extend it, а company now well 
known zs the London United Tramways Со. being formed for 
the purpose. The existing lines were quickly reconscructed 
and equipped electrically, while strenuous efforts were mede to 
extend the system into the outlying districts. After much 
hard tussling with local authorities and other interested persons 
he succeeded. though the Company to-day still bears the signs 
of battle in its swollen capital account. 

When this construction work was finished Sir Clifton turned 
his attention to possible methods of increesing the facilities for 
interchange of traffic in the metropolis. It is due to him that 
the present excellent methods of through booking between the 
electric railwavs and tramways of London are in operation, 

though his efforts to secure through running between the 


London United and County Council systems were frustrated 
bv Parliament. 

On matters pertaining to London street traffic cenerally Sir 
Clifton Robinson held certain pronounced views, Не was con- 
vinced that there should be a central Боду to deal with London's 
traffic problems, while he also considered. that the everaze 
speed of the cars should be raised, that double-deck cars should 
be abolished. snd that certain restrictions with regard to over- 
crowding should be removed. His views on these and other 
questions were expressed im a Po per on | Tie Tramways of the 
World.” reed in 1908 before the Tremweys and Light Railways 
Association end published in Tug ELECTRICIAN for July 17th 
of that vezr. 

At the beginning of the present vear Sir Clifton R bison, 
who received bis knighthood т 1905, retired from the active 
management of the London United Tramways Co. and went to 
the Philippines to report on the tramway possibilities of those 
islands. He was а member of 2 number of professional 
organisations, including the Institution of Electrics! Engineers 
and the Roval Society of Arts ; he wes also an associate of the 
Institution of Civil Engineers. In spite of his business ties, 
he found time to contribute numerous Pe pers on tramway work 
to various engineering journals. 


THEODORE COOK, C.LE. 

We also regret to record the death of Mr. Theodore Cook, 
which occurred on Saturday last at Kew Gardens. 

Mr. Cook was for many years principal of the Poona College 
of Science. and while possessing a considerable reputation for 
botanical work, was also connected with engineering progress. 
In 1860 he went out to India as engineer to the Bombav, 
Boroda & Central India Co., and while holding this position, 
constructed the iron bridge at Bassein, which is 4.312 ft. long. 
He wes а Fellow of Bombay University and took а great in- 
terest in its work. 


PIERRE PICARD. 

We elso regret to record the Че АВ of Mr. Pierre Picard. which 
occurred at Massy on Monday lest. Mr. Picard was the m- 
ventor of numerous improvements т telegraphic tre nsimission 
end especially in subme rine cable work. For these inventions 
he derived no financial benefic, giving all the proceeds he 
obtained to the Stete. At the time of his death he wes In- 
spector of Paris Telegre phs. He received the Cross of the 
Legion of Honour in 1903, and was awarded the first. Hughes 
prize by the Academie des Sciences in the same vear. 
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CONFERENCE OF GOVERNMENT TELEGRAPH AND 
TELEPHONE ENGINEERS. 


(Coacluded from раде 148.) 


At the next sitting (the 16th) of the Conference. 

M. Breisia asked permission to discuss some theoretical questions 
regarding Pupinised cables. Reflection and distortion were important 
points theoretically. To study fully the former, it was necessity to 
examine the variable condition of telephonic currents—a very difficult 
task which had not yet been done. Distortion. was produced by the 
inequality in the enfechlement of currents of varying frequency which 
modified the tone (timbre) Experiment indicated that this. phero- 
menon was not so important as had hitherto been thought. Tf so. it 
should be possible to construct telephonie lines more cheaply, especially 
as regarded the Pupin coils which cost more because И was desired to 
give them a resist ince more independent ef frequercey. 

"OM. pr Pirro remarked that there was agreement аз to the improve- 
ment of cirenits with high kilometrie rosis: ince, but one did not know 
if Pupinisation was advant tgeous for large cables, especially if their 
insulation was low. 

M. Devavrx-CHARBONNEL, in reply to M. di Pirro, found the follow- 
ing on the French cables : With new piper insulation for a frequency 
of 1.000, 40 megohms, after use l терор. Гог gutta perehi cables 
thes? figures fell to 0-006 megohm and 0-04 megohm. With an aerial 
line and the same frequeney he had found in dry weather 10 megohms, 
and in a damp period 1 megohm. 

Major O'Meara, replying to M. Breisig. suid that two submarine 
cables had been connected on the French coast and xpeaking tests made 
beiween the two English ends. adding different lengths of artificial 
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cable of which it was necessary to add 40 miles to the Pupinised cable 
to give it an audibility equal to that of à similar ordinary section, 

M. HorusrRoM stated that the microphone of M. Egner and himself 
for long distances; which used a tightly stretched diaphragm, did not 
accord with M. Beli Gatis theory that it was the highest fundamental 
sound of the diaphragm which would give the fondest reproduction to 
the highest frequencies of the human voice. Their diaphragm had a 
note of about 200 vibrations per second. [t was stretched for quite 
ether reasons, Ву stretching it aud fixing the electrode firmly to its 
centre they caused each point of the surface of the electrode in contact 
with the carbon granule to vibrate exactly with the same phis and the 
same amplitude, For comparative tests they had used an artificial 
cable of th* British Post Office with а coefficient. of enfeeblement of a 
httle less than T por 10 miles and an undulation of 5.000, With such a 
cable chevy had been able to speak over a distance of 130 miks. 

М. Ecser, in reply to М. Breisig, said most of their tests hid beca 
made on actual circuits. 

M. Bigist ssid that when the islinds in the North Sea were telephoni- 
cally connected with the Continent transmission was very weak because 
of reflection in the apparatus. Six years avo the secondary of th induc- 
tien coil and the winding of the reccivers were altered so that the whole 
gave only 20 ohms and the self-induction was increased from I to 4 го. 
Speaking then became loud and clear. И vas worth while, therefore, 
to consider the adaptation of the apparatus to the line, 

ММ. Dkvavx-CnaagnosNEL, Вера Gari and. BREISIG 
some length whether the average vibration should be tiken as 2.000. 

Th following resolution was then passed :— 

“In practical calculations, telephonic current may be replaced by 
a sinusoidal current. As regards intensity. а mean vibration of 
5000 may be adopted. Vibrations cf 3,000 and 7.000 should. be 
regarded, in addition; where questions of tone (lembre) ате con- 


discussed at 


cerned.” 

M. Drvarx-CuakBoNNEL proceeded to discuss Art. 2, which 
pissed as follows :—" From the international point of view it is desira- 
ble to have a term of comparison for the auditory values of telephone 
lines, Th? most convenient term of comparison is ih» index of erfeebls- 
ment (l'exoosint d'amortiss?ment). 7 

MM. DevatxX-CHARBONELLE, BELA GATI. STUBBS and Major O MEARA 
then discussed Art. 3. which was adopted, with an amendment of M. 
AppEy, as follows :—*“ With the apparatus at present used and in the 
case of an ordinary aerial copper vire line connected direct to the appa- 
ratus, the following relation between andition ard the index of enteeble- 
ment of the line is agrecd upon generally : 

Audition, very good oo... cece eee ee ee eee eee ee INGEN = 2.2 
$ good .. =3-0 
The practical limit ef audition is attained with an index of enfeeblemont 
of £8. In th cas? of other uniform lines, the above numbers may b> 
moditied either by means ef calculation or test.” 

Ait. 4 was adopted as follows :—" In the eas: of à. non-uniform: line, 
it is necessary to consider whether the phenomena of reilection should 
not be taken into account." 

After. discussion by MM. DEvar-CuagnoNvN EL. Major. O MEARA 
and the PRESIDENT., Art. 5 was adopted as м5 Phe figures 
adopted boing the result of only a limited number of tests. it is of the 
greatest importance that thes» different questions bo studied in order 
that the above propositions b» verified and сопре at the next 
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Conforenes.” 

Mr. Lvcas gave additional statistics as to batteries, whieh h> had 
collected since the publication of his Paper. 

M. Froris moved the appointment of a small committe to corsider 
the question of weak and strong current. lines and report to the per- 
manent committee. 

Мг. Appry dealt with the seventh subject: t Central battery circuits 
and modern quadruplex systems" — Po discuss the former И was neces- 
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хау to discuss an instrument which formed а part of all cireuits—the 
р faris ji sounder which worked similarly t» the poburis sd bell used fer 
UE phone subscribers, The over is carried to a screw contact by а 
current 4n a given direction and it remains theres until it is moved аса. 
th id» stop Бу an opposit current. When all the svitehos are at rest, 
the line and condensers are charged toa potential of SO volts. When 
à branch switeh is on. the line is to earth and all condensers discharge 
Across the polarised sounders, th» armatur: of the litter is moved, ard 
the commencement of the sigaal is indicated. In this method a non- 
Polarised relay is used at the principal and а polarised relay at the 
branch exchange, Tho switch of the branch short-cireniis through the 
resistance «The resistance in the artificial line at the principal exchange 
ін such. that when the switch of the branch is at rest the line current is 
Stronger than that ef the агына line. The variation between these 
вине CAN ths armature cf the rohiy at the principal exchange to 
be drawn against the force of the call spring and (o rest agairst the idle 


! stop. 


! 


When the branch switch is оп. the intensity of the two currents 
becomes equal. It follows that the non-polariscd relay armature. at 
the principal exchange is no longer actuated by the current but is drawn 
by the spring against the working contact, whatever may be the position 
of the switch at the principal excharge which serds reversals to the 


Double Non-Polarised Relay Polarised Relay 
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branch. M the hatter the polarised relay is actuated by these rever. 
sals whatever be the intensity of the current. Et vill thus be seen that 
the principil exchange can send signals to the brarch and vice versa, 

Th: following resolutions were afterwards carried unanimously :— 

l. "he International Confererecof fechnieal Oficials of the Adminis- 
trations of Velegraphs and Telephones, assembled at Paris. im ИНО, 
entrusts to the permanert committee formed at the sitting ef Sept. М, 
1910. the scientitic preparation for a new Conference to be held in 19153. 

И. — The members (f the permanent committee elect four members as 
dircetors, who shall be specially entrusted with the organisation cf such 
Conference. “the member cf the permanent. committee representing 
the country convening the Conference is the fifth director, The direc- 
tors name the town in which the Conference will be held and fix the 
number of questions to be submitted. They prepare а general list of 
sicentifie questions. deemed interesting ; this. list. is afterwards sub- 
mitted to the vote of the other members of the pormarent committee; 
questions are ranked in the order of the number of votes which they 
obtain. 

ИТГ. — Reports upon the questions t» be submit: d to the Conference 
shall be sent to the directors nine mouths at least before the date fixed 
for ths op«nipg of the Corforerce. The directors shall have the right 
of limiting the length of these communications should they exceed a 
reasonable length. These printed reports shall be sent at least six 
months in advance to the members of the permanent committee whe 
Who shall distribut * them to the ipterested members f their own eoun- 
try. 

М.Т direct.rs shall Че чипа a report v fer each question, м Во 
shall introduce th subject to th Conference vith a verbit ели of the 
reports sont in and his р. renal observations, 

V.— The permanent. committee remains free to add new members, 
provided the litter be superior Cochnicalotticials belonging to a govern- 
ment administration and be nominaied by officials of two government 
administrations already ой the committee. ‘There must then he a 
majority of two-thirds of th» vetoes, 

Tho PRESIDENT afterwards made a valedictory addr ss to the. dele- 
gates and declared the Conference closed. 

Dr. Srrecker on behalf ef the delegates thanked M. Est иные for all 
the trouble һе had taken to assemble the Copfersnee apd barded hina 
handsome casket containing an address signed by all the foreign mem- 
bers, for which M. ESTAUNIE expressed his warm acknowledgments. 


CORRESPONDENCE. 
mec э 
FISCAL POLICY AND THE ELECTRICAL INDUSTRY, 
TO THE EDITOR OF THE ELECTRICIAN, 

NIR: Surely Mr. Glendenuing's formula contains too many 
terms. Cannot the term “material " always be resolved into 
labour and profits? Even in the case of minerals, all monevs 
received are divided between the workman and the capitalist. 
[t is the non-appreciation of this fact that so often makes dis- 
cussion abortive.— I am, &c., 

Westminster, Nov. 5. LANCELOT М, WiLb. 
TO THE EDITOR OF THE ELECTRICIAN, 

"IR: Mr. Hookbam.in bis letter of June ГИР. from which 
be might surely have refreshed. bis memory, seid that D wes 
guiltv of uttering certein monstrosities. When L show 
myself resdv 2nd able to ergue the point Mr. Hookham 
evedes К. 

He next seeks to substitute the word employment for goods 
to which I do‘not object. but be mekes no attempt to ЫШ 
that the employment exported. equals. the employment im- 
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ported. I say thet it does not—the non-import of dividends 
which partially pav for our imports is not emplovment. 

In seeking to reply to Mr. Hookhaim’s challenge J sav that 

`а duty placed upon an article manufactured abroad not 
fs aced upon the similar article manufactured at home would 
have a tendency to cause it to be manufactured at home." 
Mv assertion is undemable, and Mr. Hookham does not deny 
it. He savs: “Of course the truth is thet the effect of the 
duty would be to displace as much labour in one direction 2s 
it creates in another." But that is the very docmetism which 
Tariff. Reformers deny. It is not sufficient for Mr. Hookham 
to sav ' Of course," F want to argue it. It contains, how- 
ever, the admission that “it would create in one direction ’ 
which is exectly what I required, Now. Г challenge Mr. 
Hookham to show how it would displace.in another. Let me 
repeat, Mr. Hookham chellenged envone to show how Pro- 
tection would increase emplovment. T. beve replied. and 
gained from bim the admission that “it would increase ти one 
direction.” Now, Mr. Hookhzm is poing to show us how it 
would decresse employment in other directions, T hope he 
will not begin by saving, "Of course, Protection meresses the 
cost of everything.” T deny thet beforehand, I went the 
arerumenut or the evidence. 

As to Мг. Ноо ант; last note, “Jt is not necessary to 
Inquire how the difference between the velue of. imports ond 
exports arose. И may be accepted es a fect.” There vou 
have the cardinal sin of the Free Treder—laisser faire. 
И Mr. Hookbom claims. аз he does, that imports and exports 
of employment аге equel, then surely the very first. question 
which presents itself is— How did this great disparity in values 
азе? Tem 2pxious to have it explained, 

I am grateful to Mr. Hookham for bis solicitude es to mv 
ability to think things out and for h's promise to assist me. 
I will only ask bim to remember thet 1 cannot say to him as 
I would to a lady, ©“ If vou sav a thing is so, it is so, even 1f 
it isn't so. — Tem, &e., 

Hollinwcod, Nov. 7 A. Bruce ANDERSON. 

P.S.— I am obliged for “ Н. В. Єз” figures of October 30th, 
They confirm my statement that exports do not рау for 
imports. Раш {тушө to get Mr. Hookhem to explain how 
the tremendous disparity of £2 3 1,000,000 in LO vears 1s рота 
for. I will explain it, И Mr. Hookbam does not. 

TO THE EDITOR OF THE ELECTRICIAN, 

мкг In my lest letter оп July lt) I pointed. out to 
Free "riders that imports of foreiun made goods and. row 
materials were pe!d for by exports of made goods, raw mate- 
rials (such as coal end selt) and our interest on investments in 
foreign countries, and a certain amount paid for by carriage 
of goods on our ships. 

In all cases of dumping by foreign countries with protective 
duties Imports in velue cennot be paid for by exports in velue. 
The foreigner levies a tax of, sav, 20 per cent. upon £1,000 
worth of surplus electrical goods dumped into their couatry 
from here; therefore it costs the firm £1.200 before thev cn 


- get the goods into their agents! hands for sele. The foreigner. 


however, delivers his. £1,000 worth of goods without env 
hindrance whatever, so that in ell dumping ceses they лге 
better off ell round, and under these circumstances imports 
in velue аге not poid for by exports in value. T hope some 
Free Trader will reply to this point. 

A correspondent refers to the imports and e xports of bullion. 
This gold mostly comes from our colonies and is owned (with 
foreign mines аз well) by capitalists in this country, The owners 
of the gold having no opportunity of selling it in places like 
the Cape, West Africa, &с., naturally enough send it home for 
sale, and most of the foreigners buving., it helps t о adjust the 
balance of imports. 

According toa return of the director of the United States mint 
(хее page 420 * Whitaker's Almanack " for 1909) the world's 
production of gold for the 10 years from 1898 to 1907 was :— 


The British Empire ,........... ese os a e ont £378.470,000 
Other countries euet beide aut ve EE vr EDS © 206,135,000 
Total in £ sterling 7.................. "— £674,605,060 


and a statement in a well-known financial paper on December 
4, 1907, shows the following amounts of gold in various 
countries :— 


МО ОО АЖ ОО Л Л К Г О Л О £3.15.660.000 
СТТ: ЛОК К ООУ ое, 205,000,000 
nce р THER mM IST OO0,000 
Pe ое ] 855.380,00) 
Grpat DIEI A arcc er О ОГОО ee ЧҮК 40,000 
Kemainder world! 22: err Ere NER E ren 382.620.000 

"о аи £ sterling vua eee RE SEREPS £1.57 7.000.001 


Under these figures and with 378 millions of gold produced 
in our Empire, end nearly all with this country’s capital. we 
have at home only 97 millions of gold. [t must be obvious 
that the flow of gold and silver 2 broad is not а neclivible 
quantity. and is no argument m favour of free manufactured 
Imports, end when financial difficulties occur in this country 
there is always trouble in obteming wold. 

Gold is valued et the legal rate of ЕЗ. 113. НАЧ. per troy 
standard ounce, and if the rate of exchange is aveinst us gold 
may flow out of the country. As en instance, exchange being 
араша us а penny tn the sovereign, this emounts to £4,166 
on one million € sterling. It would therefore be much 
cheaper for the banker to buy gold at about its legal price 
and send it away.as the cost of the сага че would not amount 
to more then, sav, £300 or £100. 

Your correspondent l»st week shows an adverse balince 
egeipst us in imporis and exporis of £2.31 1,000,000 in 10 
veirs, and this is edjusted bv us in the following manner, in 
the 10 veers under reference ;— 

Sale of gold in Great Britain, owned by Britishers (whe 
have developed the gold mines with there cwn capital) 
to foreigners, whe pay for the amount due for the gold 
OE TN Ni dte tL £467 00,009 


Interest on foreign and colonia] investments, shown te be 
about £80,000,000 per annum, shown by the revenue 


ТЕ pc SUO OUO.0(Q 
Income from British ships trading abroad, say, about 
£AO COC ОКУТУ ТИИ Л Л о 400,000,000) 


Capital invested abroad during the past 10 years is a very 

large sum, and in addition to this a very large quan- 

tity of diamonds, gold, minerals, бое, owned by 

British companies are sent direct. from the country 

they are produced from to foreign countries and the 

cash in the form of excharge notes sont direct to the 

owners in Great Britain, and these items oll (with 

the exception of the ships) produce no employment 

for workers in this country. Fhesc items would quite 
produce the balanee in 10 уеат. оа 703.000,00) 
This leaves imports and exports equal м value ......... £2,371 OU0,00:) 
Trusting some of vour Free Trade correspondents will please 
replv.—I am, &с., 
Ealing. Nov. т. Bennett Етен. 


me — — — 


POST OFFICE TELEGRAPH 
| FINANCE, 


TO THE EDITOR OF THE ELECTRICIAN. 


AND. TELEPHONE 


Sin: Thet tardy annual. the Postmaster-General’s Report 
on the Post Office for the vear ending March 31st has Just 
made its eppervence, А few veers ego И wes available in 
August, but itis gredually becoming e iu S аи, 

In view of the approe ching сте Пон of en exclusive Post 
Office monopoly m the telephone. the fine ric al results of the 
present telegraph and telephone work of the Post Office are of 
interest to business men and political economists. Summarised, 
thev are 2s follows :— 


Capital Expenditure—Televraphs.......00.. е. £18,525,019 
Telephones.......... зе ВО 138,128 

ТОГА secos ..... &28,661,147 

Gross Revenue—Telegraphs ..................-- i £5,1€6,192 
Telephones..... ооло Ке. гҮ; 

Total... s. £4,557,569 

Working Expenses—Telerraphs ............... ... £3,568,205 
Telephones’... — ... 1,026,938 


Total о... £4,595,136 
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The excess of expenditure over revenue for the vear was, 
therefore, #37.567. The working expenditure of the telegraphs 
was 113 per cent. of the gross revenue. The working expen- 
diture of the telephones was 73:8 per cent. of the gross revenue. 
The working expenditure of the combined undertakings was 
just over 100 per cent. of the gross revenue. АП capital 
charges, on 283 millions of capital, have to be met from other 
sources than the earnings of the combined. undertakings. 
Interest on the original capital of the telegraphs. £10.800.000, 
is paid out of the Consolidated Fund. Оп the capital added 
since the purchase capital account was closed. many vears ago, 
no interest is paid. 

Interest and sinking fund on telephone capital ix paid partly 
bv net telephone revenue and partly Бу royalties from 
licensees ; the rovalties for the past vear amounted to £320,590, 
or almost as much as the net revenue of the whole telephone 
business of the Post Otice. 

The actual net telephone revenue, arising from the trunk 
line system, the London system and the Provincial system of 
the Post Office, amounted to £364,444. or 3:55 per cent. on the 
total telephone capital of £10,138,128. The amount required 
for interest and sinking fund on telephone capital was £767,007, 
xo the net telephone revenue failed to meet capital charges for 
the vear bv £402,563. 

It is to a department which produces from a technical in- 
dustry financial results such as these that the political autho- 
rities now propose to entrust the entire telephone business of 
the country. —1 am. &c., 


Westminster, Nov. 4. HERBERT Laws WEBB. 


[We regret that pressure on our space has compelled us to hold 
over several communications from correspondents.— Kp. £.] 


PRESIDENTIAL ADDRESS OF MR. 8. Z. DE FERRANTI 
TO THE INSTITUTION OF ELECTRICAL ENGINEERS." 


COAL CONSERVATION; HOME-GROWN FOOD; AND THE 
BETTER UTILISATION OF OUR LABOUR. 


The problems of coal conservation, home-grown food. and the 
better utilisation of labour are closely connected with, and are all 
capable in great measure of being solved by, electrical treatment. 
Taking all the uses for coal into consideration. 1 believe that we are 
getting back an amount represented by useful work of ane kind or 
another of much less than 10 per cent. of the energy in the coal. 
We can never hope to get anything like its full value. but. on the 
other hand. throwing away more than 90 per cent. in the process of 
conversion is of the greatest possible concern to the country. We 
now dissipate nearly the whole of the valuable by-products contained 
in the coal. consisting principally of fixed nitrogen, and export 
immense amounts to other countries, 

With regard to food supply. our only chance of supplying our food 
requirements lies in à successful svstem of intensive cultivation 
throughout. the country. Besides money this requires a liberal 
supply of chemical fertiliser for the land. principally in the form of 
fixed nitrogen. This commodity. on account of the wasteful system 
of using our coal, is. I believe, at too high a price to make intensive 
cultivation attractive to the farmer. "There is а further difficulty 
still standing in the way, viz.. the want of knowledge on the subject 
of intensive cultivation. The third subject is that of our wasted 
labour. We can first consider the labour spent in and about raising 
and distributing the coal which we now use, and which we would 
save under more economical conditions. Then there is the vast 
army of workers who are emploved in cleaning up the dirt that is 
produced by our present methods of using coal. 1f vou consider 
what goes on in every household you will see how large a proportion 
of domestic labour is devoted to this. There are also all the 
people who are now employed in the process of burning coal for all 
the various uses to which it is put and who represent an enormous 
amount of labour which, under а more efficient system, covld be 
turned to betteraccount in the interests of the country. It must he 
evident that the more efficient the running of the country as a whole 
the more rapidly must it add to its wealth and diminish the amount 
of labour which individuals have to expend in order to live at а 
given standard. This efficient working of the country to a large 
extent depends upon the proper use of its natural resources in the 
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form of matcrial and labour, and the saving of all the waste in both of 
these which can possibly be brought about. 

Considering the question of coal saving. by-product recovery, 
and labour saving, it is evident that the only way of obtaining 
material improvement under these heads is to concentrate the 
process of transformation of the coal and to carry out this. process 
at the smallest reasonable number of centres, It has been proposed 
with a view to accomplishing the above ends. to treat tho coal at 
central stations and turn it into gas and distribute the energy in 
this form, but this process only goes a small way towards a solution 
of the problem. as under it. combustion— which is such a difficult 
problem—would be taking place at numerous points over the whole 
country, all tending to inefficiency, and the conversion of the раз 
into power is by no means easy, involving running machinery of the 
reciprocating class, requiring special and skilled attendance. lt 
appears that with a problem such as we are discussing it i8 funda- 
mental that the energy in the coal should be converted, at as few 
centres as possible, into a form in which it is most generally appli- 
cable to all purposes without exception. and in which it is most 
easily applied to all our wants, and is, at the same time, in a form 
in which it is most difficult to waste or use improperly. We are 
therefore forced to the conclusion that the only complete and final 
solation of the question is to be obtained by tbe conversion of the 
whole of the coal which we us2 for heat and power into electricity, 
and the recovery of its by-products at а comparatively small 
number of great electricity producing stations. АП our wants in 
the way of light. power. heat and chemical action would then be inet 
by a supply of electricity distributed all over the country. 


It must. however, be remembered that the distribution of energy 
in the form of electricity instead of coal can only be effectively carried 
out when it can be done in such a way that it is available for all the 
purposes for which coal is now used. and this can only be the case 
when the conversion is effected at such an efficiency as will cause 
the electric energy deliverec to represent a high percentage of the 
energy in the eval. Failing this, no scheme for conversion at the 
pit's mouth and delivery of energy in the form of electricity is sound. 
There is also another controlling factor which must be satisfied. in 
order to make this scheme possible. Both the conversion of the 
coal into electricity and the distribution of the current must be 
effected at a low capital cost so as not to overburden the undertaking 
with capital charges. | 


Considering the various methods now available for this purpose, 
the author has reached the conclusion that a heat conversion efh- 
ciency of at least 25 per cent. must be obtained if this scheme was 
to be a success. This predicated the use of large раз engines fed 
from producers, In the conversion of coal into electricity, one of 
the most important considerations is the load-factor. Electricity 
for lighting. cooking. power and traction must be available when 
required. Domestic heating, on the other hand. will be larzely 
effected by heat storage. thus giving a controllable form of demand. 
Metallurgical and chemical processes, which depend for their success 
upon a very cheap supply of current, will have to be so adapted 
and modified that they can take current intermittently and so fill 
up the load curve, thus enabling the current which they require to 
be produced with the least capital expenditure, and at the same time 
greatly assisting the good conversion efficiency of the whole supply. 
] believe that under the circumstances a load-factor of 60 per cent. 
would be obtained. Considering now the means to be adopted for 
converting the coal into electricity. and the efficiency at which this 
can be done. we find that in gas engine driven alternators we have 
a svstem theoretically capable of returning 25 per cent. of the energy 
in the coal in the form of electricity, and from this point of view 
they would meet our requirements. 


Turning once again to the methods of generating electricity at 
the high efficiencies mentioned above, the author points out that 
while gas turbines are not vet available in large units the steam-gas 
turbine in which steam is used as а high temperature gas might be 
emploved theoretically to give a high efficiency at a workable tem- 
perature. 

The positions of the generating stations would be fixed by coal 
and water facilities, though even if these were not available they 
might be erected where there was a large demand. Їп either case 
the coal would be delivered in large quantities to a few points only. 
Chemical and metallurgical works would be erected near generating, 
stations, thus reducing the capital costs for the distribution of 
energv. 

Estimating on the basis of the typical generating station con. 
sidered and multiplying by the number of stations, I have put down 
the capital cost of generating works at £7 per kilowatt, which. for 
the total kilowatts required. gives an expenditure of 175 millions 
sterling. The cost involved in the distribution system on such a. 
scale is difficult to estimate. The conditions of demand iin relation 
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to the position of the supply stations would. however. be favour- 
able, as а great deal of the energy required would be transmitted 
only short distances, and units of demand would be large. Under 
the circumstances, I believe that £13 per kilowatt would be amply 
sufficient, and à sum of 325 millions sterling would thus cover the 
cost of the distribution system. The total cost of the scheme, 
including all expenses up to the point of delivering the electric 
supply to the consumer. would thus be 500 millions sterling. This. 
of course, is а very large figure. but. considered in relation to other 
industries and the results to be accomplished, cannot be thought 
excessive. | 

The cost of producing the electricity required under the scheme 
may now be considered. Capital costs taken at 84 per cent. upon 
the money invested, form by far the most serious item. and amount 
to (07769. per unit, or a total of £42.500.000 per annum. The 
works costs would, I believe. not exceed 0-036d.. bringing up the 
total costs, including interest and all other charges. to 0-11454. per 
unit. or 62 millions sterling per annum. In arriving at the above 
figures for the costs of generation 60 million tons has been taken as 
the annual coal consumption. and this has been charged at an 
average price of 10s. per ton. thus amounting to 30 millions sterling. 
On the other hand. it has been assumed that with improved pro- 
cesses of conversion, | ton of coal will vield fixed nitrogen equivalent 
to 1 ewt. of sulphate of smmonia. The present price of this com- 
modity is well over £12 a ton, but considering the large scale of pro- 
duction and the necessity of supplving it at a low price to make its 
use general for agricultural purposes. | have reckoned the fixed 
nitrogen as of a value of only £8 per ton of sulphate of ammonia or, 
on the 3 million tons to be produced. of 24 million pounds sterling. 
This reduces the cost of the coal to 6 millions sterling. which largely 
accounts for the low works costs. 

Following upon the costs of electric generation already discussed, I 
have assumed, for the purpose of comparison, that the average price 
at which current would be supplied throughout the country would be 
14. per Board of Trade unit. Fhe charges would not be uniform, but 
would be graded according to the position and nature of the lead 
supplied. 

It is interesting for a moment to consider the effect of such a 
supply of electricity upon its present and future uses, Taking light- 
ing to begin with. it will be clear. considering the strong position 
which electric lighting now holds even with current at an average 
price of 2d. per Board of Trade unit, that when it is obtained from 
current at the much lower prices that would rule under the all-electric 
scheme no other form of light would have а chance in competing 
with it. Notwithstanding present high prices, a good deal of electric 
cooking and heating is already being used. When they are carried 
on with current at the very low figure at which it would be possible 
to sell for these purposes. it would only be a matter of time for all 
heating and cooking to be done by means of electricity. 

Regarding the supply of power, electricity is now admittedly the 
most convenient form of power for all purposes, and this, again, not- 
withstanding the costs involved on the comparatively small scale on 
which we now produce. The overwhelming advantages of electric 
power at à price at which it would be supplied on the all-electric 
scheme would clearly ensure its use for all power purposes. 

The case with regard to electric tramways and light railways is 
well known, and any reduction in the costs of running due to cheaper 
current would, of course, act greatly in favour of these undertakings. 
and would help to extend their usefulness. Light railways, which 
for various causes, have made such poor progress. if sensibly dealt 
with. would greatly benefit by finding a cheap supply of energy 
available in all parts of tbe country. The lectrification of main-line 
railways has not yet progressed very far, and it is hard to make out a 
sufficiently strong case to warrant the large expenditure necessary 
for electrification ; but there is little doubt that growing traffic, 
which necessitates additional works, will be best met bv electrifica- 
tion, which will enable a greater return to be obtained from existing 
lines and works. The electrification of our railways would be greatly 
assisted and made a more profitable investment if a supply of current 
at such a figure as we are now considering were available for their 
working. 

The manufacture of pig iron is, no doubt. quite the most econo- 
mical use of coal that we now have. but recent work with electric 
smelting furnaces has shown that it is only necessary to have electric 
current at a low enough price and for sufficient experience to be 
obtained to make it more economical to smelt iron electrically than 


by present methods, and using only sufficient coke to provide the ` 


carbon tcr the purpose of reduction. It may be taken, from the 
experin.cnts already made. that when worked on a sufficient scale а 
quarter ot a ton of coke would be required per ton of iron produced. 
and that 4 tons of iron would be obtained per kilowatt-year. This 
would mean that about 0-42 ton of coal would have to be converted 


into coke and used per ton of iron, together with about 2.200 Board 
of Trade units, which, at ,',d.. would come to 15s, 3d. per ton of iron. 
As the electric furnaces would no doubt closely adjoin the generating 


- Station, the price named for current would be a very good one. We 


should thus have a cost for coke and electricity of about 19s. 64. per 
ton of iron produced. According to the recent report of the Royal 
Commission on Coal, pig iron. on the average, now requires about 
2 tons of coal per ton ef iron produced. and taking this at the same 
price as coal has been taken for the purpose of electric generation, 
viz., 10s., this would give 20x. as the cost of fuel per ton of iron pro- 
duced. It ів. however. probable that the production of pig iron elec- 
trically with current supplied to the works would involve less plant 
and a less upkeep of plant than at present ; aiso а good deal less 
labour would be required. Improvements in the process brought 
about as the result of experience would. no doubt, further reduce the 
costs, and would result. in all probability. in a better article at a lower 
price. Weat present produce about 10 million tons of pig iron. This 
would therefore require 23 million kilowatts of plant run continuously 
and producing 22.000 million Board of Trade units annually. In order 
to get current for this purpose at the lowest price. it would in all 
probability be found desirable well to insulate the furnaces to avoid 
heat loss. and for the same reason to have individual furnaces of a 
very large capacity. И would then be possible to work inter- 
mi‘tently and yet with economy. and so use the current taken by the 
furnaces to fill up the load curve. thus adding to the economy of con- 
version and reducing the capital expenditure involved in electric 
plant. Steel making electrically is already in extensive use. and 
the heating of steel for rolling. forging and annealing will be most 
efficiently carried out electrically as soon as the cheap supply warrants 
experimenting in this direction. [n fact. all furnace work for which 
coal or gas is now used could. Гат convinced. be more satisfactorily 
done electrically when an abundant and cheap supply is available. 

The manuiacture of aluminium is another of the processes which 
will be greatly facilitated by a cheap supply of electric tz. In fact. 
it may be said that aluminium can only be produced economically at 
present in water-power countries, but as an intermittent supply of 
electricity could be given under the proposed scheme at a lower price 
than it is being obtained from water- power. we should be та better. 
position than the water-power countries to manufacture this metal. 
With cheap electricity available. electro-chemical processes must 
grow and multiply to an enormous extent. and not only should we 
produce for ourselves all the chemicals which are now produced 
electrically abroad, but evervthing that can be produced electro- 
chemically would then be made in this country. 

There is a further application of the electric current which. so soon 
as the price was low enough. would. no doubt, largely come into use, 
namely. the intensive growing of fruit and vegetables under glass. It 
is known that considerably more forcing in the way of heat can be 
advantageously applied where light is also furnished artificially, and 
it is therefore probable that. with electricity everywhere available at a 
low price, an immense amount of intensive cultivation under glass 
with the heat supphed by means of the electric are would be under- 
taken. Summarising the whole position, it may safely be said that. 
wherever coal. gas or power are now used. everything for which they 
are used will be better done when electricity is the medium of 
application. 

Hardly less in importance in the all-electric scheme is the question 
of the by-products which become available by the proper use of our 
coal. "These consist principally of fixed nitrogen. together with tar 
and oils. Fixed nitrogen in the forms of sulphate of ammonia. 
nitrate of soda, and nitrate of lime is a most valuable fertiliser, and 
enables land continually to produce the same crops with a greatly 
increased yield per acre. According to last vear's Board of Trade 
returns we now grow about 23 per cent. of the total wheat that we 
use and import 77 percent. Of the barley used we grow 59 per cent. 
and import 41 per cent., and of the oats used 78 per cent. is home 
grown and 22 per cent. imported. Last year we devoted 7} million 
acres to the cultivation of these crops. With scientific treatment 
in the production of the seed. in the sterilisation of the ground. end 
in the application of fertiliser. we may look at no distant date to an 
increased yield of 50 per cent. in these crops upon what is now being 
produced per acre. With this increased yield we could pruduce corn 
crops sufficient to supply the whole of our requirements upon 
11 million acres. This would represent 234 per cent. of our present 
cultivated area, and would only be an addition of 34 million acres 
to the land now used for the purpose of growing these same crops. 
The value of these additional crops would be about 58 millions 
sterling. based upon the prices which we paid last year, and to this 
would have to be added the value of the straw and the other wheat 
by-products, which would go a long way towards providing the food 
for growing the additional meat which we require to supply our 
demand at home. - | | 
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~ In order to fertilise the land, we should have available, under the 
all-electric scheme. 3 million tons, or its nitrogen equivalent. of 
sulphate of ammonia. This, if used over the whole of the 46} million 
acres now under cultivation, would average 143]b. per acre. The 
availability of large quantities of this fertiliser at a very much lower 
price than at present prevails would also enable us to produce the 
whole of our sugar at home. 

If it waa found that a larger amount of fertiliser than the 3 million 
tons of sulphate of ammonia. which would be the principal by-pro- 
duct from the 60 million tons of coal turned into electricity, could be 
advantageously used, this would be very economically produced 
from the electrical station by the oxidation of atmospheric nitrogen. 
giving a valuable fertiliser in the form of nitrate of lime. This could 
be made intermittently by means of current filling up the load curve. 
In this and similar ways it would be possible to burn an additional 
20 million tons of coal annually. producing а million tons of sulphate 
of ammonia and other by-products, and 43.800 million additional 
units, which could be sold at a considerable profit at 1,4. per unit, 
аз the cost would not exceed „pd. per unit. This extra supply of 
current could be used to fix nitrogen, and for electro-chemic:! or 
other requirements which could take power intermittently. И the 
whole of the additional output could be taken up. the effect of the 
increase of revenue. together with the difference on the original 
figures of selling the first 60 per cent. at an average of 34. instead of 
0:1145d.. would enable 10} per cent. to be allowed on the capital 
instead of 8} per cent. already provided for. 

It is incorrectly assumed by many people that the climate of this 
country is largely unsuitable for the purpose of growing food, and for 
this reason it is thought that we can never grow the food which we 
require. The amount of sunshine could, however, be largely and 
desirably increased by the abolition of all smoke in the air. More- 
over, I think that it will be possible to acquire knowledge which will 
enable us largely to control by electrical means the sunshine which 
reaches us. and to produce rainfall when and where we require it. 
Thus, an electric. defence might be set up along our coasts by which 
we could oause the moisture in the clouds to fall in the form of rain. 
and so prevent. these clouds drifting over the country. ‘These may 
seem mad visions of the future, but are not more improbable than 
anyone would have considered wireless telegraphy or flight in heavier 
than air machines 50 years ago. 

There would be further by-products from the coal in the form of 
tar and light oils, and. as there must be an enormous development in 
the way of motor traction, these two by-products become most im- 
portant. The necessity for lebour-saving eppliances in agriculture 
must also greatly add to the number of motors which we cannot at 
present replace by electricit v. 

Considering the general effect of the all-clectric scheme. the first 
important effect would be the saving of some 80 to 90 million tons 
of coal a year, and, as we should produce the whole of our food re- 
quirements, we should not have to export our capital in the form of 
coal to help pay our food bill, The saving cf labour in raising and 
transporting coal and of material would greitly edd to the pros- 
perity of the country, end so enable us to : пррог. a larger population 
living under more bealthy end comfortable conditions than at pre- 
sent. Cheap electricity would also greatly stimulate all manufactur- 
ing operations, which would. in turn, enable labour to be much better 
remunerated than at present. end to enjoy а much higher standard of 
comfort, The higher value of labour would in its turn stimulate 
inventiveness апа the production of all sorts of labour-saving ap- 
pliances which, with cheap electricity, would enable us to produce 
in the future under suitable market conditions at cheaper rates than 
are now possible, The position of the country also would be much 
better if we were producing the whole. or nearly the whole, of our 
requirements, as in this case we should be far less liable to be ad- 
versely affected by any external causes or by the cccurrence of any 
great war, 

Although, of course, there are many things which at present stand 
in the way of realising such a scheme as I have outlined. the more 1 
consider these ideas in detail the more certain am I of the funda- 
mental soundness underlying them. and that it is only a matter of 
time before such а scheme is carried out in its entirety. In fact, at 
the present rate of progress, the all-electric idea, with its far-reaching 
changes and great benefits, may become an accomplished fact in the 
near future. | 


New Anglo-Norwegian Submarine Cable.—The c.s. '' Faraday.” 
which commenced the laying of thc new submarine cable between 
England and Norway on Oct. 22. lauded the cable on Saturday at 
Arendal. Norway, ‘The ship experienced heavy weather. ‘The new 
cable has proved very satisfavtory. ‘The reduction of tariff between 
the two coüntries comes into force on Jan. 1. 


play of artistic lighting at night. 
stand for special comment, but. we are inclined to give the Rolls-Royce 


attractive effect. 


THE OLYMPIA MOTOR EXHIBITION. 


The display of petrol vehicles at Olympia this vear probably ex- 


ceeds that of all previous vears, both in numbers. size and the general 
excellence of the cars. 
sessors of motor cars, and Olympia will doubtless have been a Mecca 
for them during the past week. 
is little of interest to record on the cars themselves, 
electric light on the stands is, however, something at which our gas 


Many electrica! engineers are the happy pos- 


In a strictly electrical sense there 
The use of 


We dare not think of an Olympia 


friends may be inclined to marvel. 
А great deal of money has been 


motor show illuminated by gas. 


spent Бу many large car makers in the embellishment of what we may 


call the static portion of their exhibits, but they have quite excelled 
their past efforts in the matter of the use of electric lamps for the dis- 
It is difficult to single out any one 


the palm for a dignified and at the same time artistic application of 


electric lamps to the lighting of their sign and the solitary exhibit in 


the shape of a 40-50 H.P. six-cylinder chassis. We do not know if the 
company has illuminating engineers on its staff. but the man who 
designed the stand certainly appreciated the 
importance of ал entire absence of glare in а 
lighting display of this kind. There is no 
single lamp filament which directly meets 
the eye. no matter from what point one 
approaches the stand. The sign isan artistic 
piece of metal work which is fixed to steel 
latticed supports and illuminated by а row 
of metal lamps, each of which is suitably 
screened from view. Hanging on short 
brackets which extend out from the main 
sign are two rows of pendant lights. in 
which the lamps are deeply recessed. into 
octagonal shades. There ean be no mistake 
that the quiet dignity of this display. and 
the exainple of the Company, might with advantage be followed by 
other prominent makers, 

We noticed the new Venner glass ball sign on the stands of the 
English Daimler Co. and of Dennis Bros. (Ltd.). These are double 
signs—that is. the lettering is displayed on two side:—and the size of 
the letters is about 3 ft. 6 іп. They can be read distinct!y from any 
point in the hall. which is more than can be said for many of the other 
signs in which rows of lamps are used to outline large-size lettera. 
The Delauney Belleville Automobiles (Ltd.) made use of small frosted 
spherical carbon filament lamps. which represented flowers in a metal 
arch and spanned the exhibit. These produced a pleasing effect. 
and had the advantage of being without glare. Much the same 
arrangement was displayed by the Clement Talbot Co. in their ex- 
hibit. The Е.Г. А.Т. Motor Co. produced rather a striking effect. 
with a row of metal filament lamps. coloured «reen. which extended 
round the cornice of a heavy siga erected in the centre of the stand, 
The Adams Manufacturing Co. made a brilliant displav around their 
central sign of 200-volt Tantalum lamps. These might with advan- 


Fio. 1.—Cark LIGHTING 
SWITCHBOARD, 


Fic. 2.—РЕто & Клрғовр Car Liaurixo DYNAMO. 


tage have been frosted, but they none the less produced a very 
The main body of the hall was lighted by open- 
type arc lamps, and high up in the roof was a row of somé eight 
Excello lamps. | 

As is usual at this time of year, there is practically nothing to record 
regarding improvements in electric vehicles. Tne Electric Vehicle 
Co. makes a small exhibit much on the lines of previous years, an 
electric two-seater runabout, which carries 40 cells and will speed up 
to 30 miles an hour. This vehicle is stated to run 10) miles on one 
charge. They also show an electric park p'iaetoa which will run 40 
to 50 miles on one charge. 
‚ In the accessory business the principal item of progress to record is. 
the increase in the number of equipments forthe lighting of motor 


p 


- he ete 


186 THE ELECTRICIAN, NOVEMBER 11, 1910. 


— 


—————— жж жен 


cars from small dynamos. The particular equipments of Messrs, | 


C. A. Vandervell and the Silverlyte Co. have been dealt with in 
recent issues, and these are prominently exhibited at the show. 
Messrs, Peto & Radford were showing a small dynamo which can be 
used in conjunction with a battery of accumulators for illuminating 
the car, providing the ignition and also for an electric foot-warmer. 
The Company supplies extremely neat switchboards for use with 
these equipments, and we illustrate a pattern of one of these in Fig. 1. 
The dynamo( Fig. 2) is an ordinary shunt-wound machine, but has no 
interpoles or complicated windings. There is also only one commu- 
tator. The battery is always in circuit, and the speed of the dynamo 


Fic. 3.—8.VoyrrT METAL FILAMENT LAMP FOR Car LIGHTING. 


is regulated by a clutch which is operated by centrifugal force and 
which makes the driving pulley slip when an excessive speed is 
attained. The equipment is simplified and rendered more compact 
by the use of Lundberg ** Twinob " switches, plugs and sockets. In 
regard to the latter, Messrs. Peto & Radford make a point of enclosing 
all loose connections in flexible tubing. which is brought into а brass 
fitting in which the wall plug itself is enclosed. This fitment obviates 
the risk of breakage of the flexible at the wall plug itself, as it is at this 
point that trouble is usually experienced. The same firm also 
exhibits a full range of their accumulators and general accessories 
for motor-car ignition and car lighting. In connection with their 
electric headlights and sidelights, Messrs. Peto & Radford employ 


Fig. 4.— Е.О.А. HALL MAGNETO, SHOWING COLLECTOR RING BEING REMOVED. 


a special 8-volt metal filament lamp (Fig 3), which is of interest on 
account of the shape and position of the filaments. There are two of 
these, arranged to run in series, and they are suspended between 
four vertical supports placed opposite cach other. The filaments 
take а downward bend and cross each other at a central point, but 
are. of course. separated by a sufficient air-gap to prevent contact 


_ even under the most excessive vibration. "These lamps are placed in 


& horizontal position, and it has been found that the frosting of the 
tip over a circle about 14 in. in diameter has satisfactorily removed 
all trace of glare when the lamp is turned on. It is astonishing the 
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difference which the use of a plain and frosted lamp makes in the 
headlight reflectors. 

Of considerable interest among the accessories exhibits is the dis- 
play of the Electric and Ordnance Accessories, which comprises 
ignition apparatus and roller bearings. The feature of the former is 
the“ Hall E.O. A." magneto, which possesses several unique features, 
one of which is the worm gearing down of the Н.Т. distributor from 
the magneto armature shaft. The distributor shaft may be either 
short, medium or long to suit requirements. The illustration (Fig. 4) 
shows a magneto with a short distributor extension, and it also indi- 
cates how easily accessible are the principal parts ; the H.T. collector 
ring (6) is shown in process of removal, The coin illustrated is the only 
'" tool " needed to release the locking ring (7) which holds the cam 
(5) in position ; a simple catch (8) secures the condenser in place and 
its removal exposes the armature for inspection. "The magneto is 
used in conjunction with the '* Hall E.O.A." dual ignition system, 
which the makers claim is iess expensive both in initial outlay and 
also in maintenance than ordinary double ignitions. The workman- 
ship and material in the magneto and coil certainly seem to be of the 
hest, 


LEGAL INTELLIGENCE. 
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Gill v. J. Stone & Co. 


On Friday last Mr. Justice Swinfen Eady commenced the hearing of an 
action by Mr. Arthur Bernard Gill, electrical engineer, against J. Stone 
& Co. (Ltd.), Deptford. 

Mr. Walter, K.C., with Mr. Colefax, M.P., and Mr. F. H. Moulton, 
appeared for plaintiff ; and Mr. Bousfield, К.С., Mr. Astbury, K.C., with 
Mr. Swinney and Mr. E. Bousfield, for the defence. 

Мг. WALTER said the action was brought to determine the rights of the 
parties under agreements in regard to the plaintiff's invention relating to 
train lighting. In 1893 defendant firm, who were then carrying on busi- 
ness as engineers and founders, opened an electrical engineering branch. 
About this time they came in contact with plaintiff, who had devoted his 
knowledge and energies to the lighting of railway trains by electricity. 
On June 24, 1893, the parties entered into an agreement under which 
plaintiff was appointed manager of defendants electrical business, at a 
salary of 100 guineas per annum, for a period of seven years, together with 
commission. The agreement was terminable in the event of plaintiff's 
non-compliance with his duties as manager, and also if the turnover 
should not exceed £3,000 in a year. The agreement further provided 
in respect of Mr. Gill's position as inventor that plaintiff should use his 
best endeavours in the matter of inventing and discovering improve- 
ments in electrical appliances, designs, &c., Messrs. Stone & Co. to be 
the sole manufacturers, plaintiff to be paid a royalty of 10 per cent. on 
the sales. The parties remained on this footing until May 20, 1806, and 
during that time Mr. Gill took out three patents relating to the lighting 
of trains by electricity. On May 26, 1896, another agreement was 
entered into, supplementary to the original agreement, and altering 
Mr. Gill's salary to £500, which was intended to cover the commission 
hitherto allowed. It also gave Messrs. Stone liberty to assign or grant 
such patent rights or licences in respect of any of Mr. Gill's inventions 
on condition that they paid to Mr. Gill one-sixth part of their net receipts 
in respect of any such assignment or grant. The business became enor- 
mously profitable, the turnover reaching over £250,000. The parties 
continued to work under this agreement unt:l May, 1900, Mr. Gill having 
taken out another patent in respect of his lighting apparatus, the royal- 
ties being paid at the agreed rate of 10 per cent. to plaintiff. In May, 
1900, however, still another agreement was entered into renewing the 
previous agreement for three years cert xin from Jan. 1, 190, and there- 
after until determined by either of the pirties. It also altered the pay- 
ments in royalties to be made to plaintiff to the effect that he should 
receive a royalty of 10 per cent. on the actual prices received by Mesara. 
Stone & Co. for all fittings and apparatus supplied by them to any rail. 
way coach fitted with the lighting apparatus invented by Mr. Gill. 
This agreement, among other provisos, contained a clause to the 
effect that in the event of an assigament or transfer to а publie 
company (with limited liability) of the patent rights mentioned 
in the agreements and of their business of electrically lighting 
railway coaches, either party might determine Мг. Gill's 
appointment as manager upon six months’ notice being given 
on either side in writing prior t» the assignment. Shortly 
before May. 1904, a limited compiny called J. Scone & Co. 
was incorporated. апа took over the whole of. Messrs. Stone в 
business, including the electrical branch. Matters went on 
just the same under the new company, Mr. Gill continuing to 
act às manager, and to reccive royalties under the agreements 
for his patents. In 1906, however, difficulties began to arise, and 
Mr. Gill had several discussions with the directors, complaining 
that he was interfered with in his capacity as manager. and that 
if it continued he would resign his position. Matters, however, 
were smoothed over until 1908, when there was further friction. 
At this time plaintiff was drawing over £20.000 a year in royalties. In 
fact approximately the whole of the railways in the United Kingdom 
and the larger part of the world had electrically lighted their trains with 
plaintiff's system. Considerable interference, plaintiff alleged, having 
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taken. place in 108, he decided to give up his position as manager cf 
defendants! electrical. business. Не save six. months notice, and 
eventually his resignation tock effect. After this, trouble began to arise 
over the payment of the rovaliies to ран, and so the writ was issued 
Inthe present action. Defendants now claimed that the royalty payable 
by them was payable upon some other basis and was to be det, rinired by 
«лмо first agreement whieh said that plüntiff should use his 
hest endeavours to invent and discover. improvements in electrical 
fittings, designs, modes of fitting, Ке, and any discoveries made by him 
were to be communieated to the firm, who wore to have the sole right to 
manufacture aad sell che subject of any such invention on the terms of 
чуши plaintiff а rovalty ef 10 per cent, on same, Since the issue of the 
уги defendants hid prepared ard shown to plüntiff what purporied to 
he а statement of royalties due to him. but plaintiff sid. that such 
royalties were arrived at Бу a division of the selling price between parts 
ef the aj paritas, on some of which defendants admitted royalty was piy- 
abl: and on others of which they alleged no royalty was payable. Defen- 
dints were not entitled to make such a division, or so determine the 
royalties, He asked for à decliration as to the apparatus and parts of 
apparatus on which he was entitled to receive rovalties; and the piin- 
cph upon whieh they should he calculated. He also ebliimed. that 
defendant. were not entitled to lie spso any person or company to ts) any 
vf the said patented inventions without his consent, and that he was 
entitled to royalty on all work carried out by perons er companies so 
parport sd te be teers dias i£ th defendants had done the work them- 
Лех Aboot asked foran inquiry and ace нии. Defendants declared 
that pluntitf had not uscd his bost endeavours as their manager: and 
they coum г imed a declaration that the agreement between phuintitf 
and themselves were duly determined by his notice of resigaacden ; that 
they were entitled to grant licences as from Dee. 3. 1908, vithont plain- 
GPs consent ; that he vas only entitlod to receive 10 por cont. of the 
moneys actualy reecived by defendants as royalties under dicences 
ranted sabssquent to Оле. 2, 199%, and among other declarations that 
tir ac oant of roval ies dus to plintiff was correct. 

His Lokpsuipe :: НИ is proved that plintiff is entitled to onc sixth 
the net receipts upon the assignment of the business to the limited com- 
pany that would be your whole case. 

Mr. WALTER said that was so, but if he did not prove his title to one- 
sixth, then the question to be determined was the true construction of 
dhus: S, and the whol) position of pluntilf in respect to the royalties due 
to him. 

Proceeding, counsel explained how defendants, instead of making up 
Мао rovalty account on the whole of the apparatus, had taken only 
inconsiderable ports of the appiratus iid. had. reckoned plantitls 
Percentage upon them, so that ipstead of working out at thousands, as 
hid hitherto been the case, his royalties had been whittled down to a few 
hundreds. Phaintit™s first patout consisted of a dynamo, S uni under 
the carriage in such а niapner that the drivirg belt which connected it 
to the carriage ах palby shipped the moment the speed of the train 
passed a pre-determined point. thus allowing the dynamo speed to remain 
constant. In fact, said counsel it became a question of a fight between 
torque and weight. There was one difficulty. however, about this system, 
and that vas that it caused a jumping in the lights when the train stopped 
owing to certain resistances being cut-out, Plaintitf then improved upon 
this by inventing a system whereby the armature of the dynamo revelved 
idly until à certain speed was reachd, and then by acluteh system for the 
poles an electrical connection was made, and the Чупашо connected up 
with the battery which fed tho lights. This system had an advantage, 
Inasmuch as it did not matter which way the пам went. By the in- 
genious arrangement ef the poles, whether the train was running back- 
wards of forwards, the current from the dynamo still continued to flow 
into th: battery and to discharge the battery when the train ran back- 
wards, This system was worked with the single storage battery and it 
had. several disadvantages; At list. however. plaintiff perfected his 
device, and patented а system which enabled. Messrs. Stone to obtain 
world-wide recognition for their train hebting installations and secured 
their repatation in this work, In this new patent plaintiff intioduced 
the uss of two accumulator batteries, one charged by the dynamo, whilst 
the other was availible for giving out the current to the lights. This 
system obviated the jumping of the lights which had hitherto been a dis- 
agrecahl* feature cf train lighting, In respect of these patents disputes 
now arose as to th» amount of royalty to be pud to Mr. Gill. 

Mr. Чиа, sud he Босат acquainted with defendant firm in 1893. and 
prior to that dat? ho had been exp rimenting with devices for lighting 
trains by об Чех. He give the hist ay ef his connection with Messrs. 
NI те, and л that ander the 2eemonts he vas precluded from inter- 
ferau viti Che долна sid * of def idants! business; ho uscd to receive 
his royalty account. quarterly, but hel no means of checking them. 
He у лили he vas receiving 10 percent. on all fittings and apparatus 
supplied by Messrs. Stone fov ligiting railway carriages, and also en all 
spare parts His double battery svstem got over the difliculty of 
blinking “ Hghts. It also gave a much larger scopo to the lighting. 
For instance, in the sleeping or dining cars, where there was a varying 
number of lights, it obviated a disadvantage which obtained under the 
single battery system. When some of the lights were turned out the 
remaining lights would get too much current, and burn much brighter. 
өг, perhaps, the lamps might burst. The two-battery system stopped 
that ахопе battery acted asa regulator whilst the other was being charged. 
Jf the lamps were only taking 20 amperes and the dynamo was making 
SU amperes, what would h арр would be that the output of the dynamo 
would be carried to a point behind a resistance : then only 20 amperes 
would feed into the lamps and the remaining 10 amperes would go into 
the battery which was being charged. By such a system it did not matter 
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what was taking place with the dynamo, the lamps would not be ath eted, 
Referring to a link suspension device in connection with а system of train 
lighting patented by him in 1836, plaintiff said that the old arrangement 
of adjusting th *dyneamo to vive the desired output was by means of an arm 
screwed on to the back of the dynamo with à balinee weight, so that the 
weight could be regulated on the pulley. Tt was, however, very ursatis- 
factory, because the vibration of the train caused the apparatus to break 
away. It was to remedy this that he invented the link suspension, which 
introduced a screw whereby the tension on the dynamo belt could be 
regulated. ‘This alteration was absolutely necessary to the success ef the 
system, and was now used on every electrically lighted railway carriage, 

In reply to Mr. CoLerax, plaintiff said defendants were suggesting that 
they should рау hima royalty of 10 percent. on the link and the adjust- 
Ing screw only. and now defendants do not generally supply this par- 
ticular link, Ни allow railway companies to fit that to the Ву appa- 
ratus themselves. The double battery system possessed advantages over 
anything which he Wad patented before. and except for the introduction 
of à resistance, substantially the same system was still used by Messrs. 
Stone & Co. Defendants were proposing to pay him nothing in respect 
of the batteries by way of royalty. Another chim was on a patent taken 
out by рап in 1809 in. respect ef a magnetic switch. А difficulty 
arose in connection with long-distance trains. It was necessary to have 
one lamp on in cach compertment throughout the journey for the tunnels 
as there was no means of switching on the lights for each carriage when a 
tunnel was reached. There was a switch attached, of course, to the out- 
side of each carriage, but it was impossible for the guard to reach them 
when the train was travelling. Plaintifs 1899 patent, however, was a 
magnetic switch connected from the guard's van to the ordinary hand 
awiteh of each caniaue, and with that the guard could control the lights 
throughout the train. When he turned on the switeh it sent a current 
along the carriages, which, actuating the electromagnets on the carriage 
switches, turned the lights оп. Messrs. Stone & Со. now used a later 
pattern of the same thing, and proposed to pay him on the eld form of 
switch which they did not supply. As to the resistance, that was a modi- 
fication of the two-battery system and the subject of à later patent, but 
its inclusion was a matter of considerable importance in obtaining a really 
successful system. Before its introduction, when the train stopped the 
short-cireniting lever eut out the whole of the resistance, and the battery 
which had been charging while the train was in motion, was immediately 
connected direct upon the lights, causing а rush of current to them. The 
introduction of the resistance obviated that. The combination of the 
double battery, resistance and short-cireniting switeh gave perfect control 
over the lights. In respect af that combination, however, defendants did 
not propose to pay him anything upon the batteries, only upon the auto. 
matic switchboard and the hand switeh for putting the batteries in 
parallel In respect to a chim for royalties on a cable of particular con- 
struction which he invented, its chief feature being a helical wrapping 
of non-intlammable tape. plaintiff explained that they fourd it of the 
utmost import ince to have non-inflanimable cables for wiring up the 
lighting installations on trains, because they had cases where railway 
carriages had been burnt down entirely through sparks from the ergine 
alighting on the electric cables and consuming them, [In that way there 
had been some bad accidents, and so plaintiff designed the cable in ques- 
tion. Messrs. Stone still used it, but for some reason or other now refused 
to pay him а royalty upon the sales, The dynamos used in the system 
were sold by defendants at the following prices : £48. 10s. for type AR, 
£60. 10s. for type CR, and £80 for type D. The CR type, minus the 
rocking arm, бе. fitted to it; соч be procured on the market for £47, 
manufacturers! selling price. 1n. respect to the AR and СВ types, 
defendants had picked ont the friction gear £1. 10s, the rocking arm 
ХТ. os. and the front bearing back 153. 9d.. and on these parts only they 
proposed to allow Майи ИТ 10 per cent. Ри зы Messrs. Stone & 
Co. sold the installations as a whole. Under the heence granted. by 
Messrs. Stone & Со. they reserved for themselves a royalty of about 10 per 
eent, He remembered а hcence which was granted to опе. Koch. of 
Vienna. He did not; however, hear about it until after he left the firm, 
and then he wrote objecting to the licence having been granted without 
his sanction. 

Cross-examined by Mr. BOUSFIELD, K.C., on the question of his resigna- 
tion as manager, plaintiff said he objected to interference in his capacity 
as manager of the technical department. The commercial gentlemen of 
the firm were trying to answer very technical electrical questions instead 
of leaving such matters to him, and as a consequence the time of the firm 
and its customers vis Wasted. His 1896 patent for the dvnamios elapsed 
in March of this усаг, and defendants reduced the prices. At present 
there Were а number (f competitors who had succecded in introducing 
their systems side by side with plaintiffs. In his cpinion defendants 
thonent it best to reduce their prices in view of the presert proceedings. 
He denied that the idea ef individual carriage lighting was an old one. He 
understood he was the first person who fitted up the individual carriage 
lighting system. р : 

Mr. Dicat p CLerk said he had examined раш я specifications, A 
very valuable step forward was made in train lighting work when plaintiff 
introduced his two-battery system. It enabled one battery to be charged 
whilst the other was acting asa regulator for the lights. In all matters 
of train lighting the great difficulty to be coped with was that of vibra- 
tion, Пани specitications showed a gradually increasing apprecia- 
tion of little difficulties to be met, but the specification of 1896 (the two- 
battery system) was a solution to a very important diffientty. The in- 
troduction of the resistanee in 1599 specification had for its object the 
keeping of the lights steady. no matter what the movements of the train 
might be. That had been the inventor's object throughout, and he had 
succeeded very well indeed. Apart from phunt ->y tom, h hid never 
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scen the adoption of the mechanical governors on electrical train lighting 
machinery for cutting out the resistance. He quite agreed that the 
rocking lever was a perfectly known mechanical contrivance, but it was 
part of an ingenious combination. At the time plaintiff issued his two- 
battery specification the idea of using two batteries, one for charging and 
the other for discharging, was very old in other connections, but not in 
regard to train lighting. 

This concluded plaintiff's case. | 
` Mr. CorrrFax, addressing his lordship, said the first point was whether 
or not, by the notice of resignation Mr. Gill gave on June 3 actually ter- 
minated the agreement between the parties, or whether clause 8 of the 
first agreement was operative to determine what royalties should be paid 
to plaintiff. Не contended that defendant could in no way have accepted 
Mr. Gill's letter of resignation in the light of a notice terminating the 
agreements, but merely as а notice terminating his position as manager. 
If his lordship should think that the matter had to be determined under 
clause 8 then he submitted that the whole of the cross-examination only 
intensified the case for the plaintiff, because it went to show that the parts 
of the combination were old, and. if that were зо. it only tended the more 
to show that the value of the monopoly rested in the combination as a 
whole. lt was in evidence that the defendants sold the installation as a 
whole, and their profits on it had been taken as а whole. Throughout 
Messrs. Stone had never attempted to sell the system in parts, except 
for renewals. That being so, plaintiff was entitled to be paid royalty 
upon the combination as a whole, quite indeperdently of the question 
as to whether this or that part were under old patents. 

Mr. BOUSFIELD opened the case for the defence. The question was, h^ 
said, what effect the notice given by plaintiff had upon the future rela- 
tions between the parties. It had to be determined by his lordship 
whether they were governed by clanse 8 of the original agreement. or by 
clause 2 of the third agreement, which provided that plaintiff should 
receive a royalty of 10 percent. on the actual price received by defendants 
on all fittings and apparatus supplied by them for the lighting of railway 
carriages ; also, among other things, that plaintiff should receive 10 per 
cent. on the actual price received by the firm for all spare parts and 
renewal of parts, whether or not the same would be supplied by third 
parties without infringement of the patent rights of the plaintiff, except 
under certain circumstances. Clause 3 of the same agreement provided 
that во long as he was manager of defendants’ electrical business and the 
agreement under which his managership was renewed remained in force. 
plaintiff should receive the royalties provided on the very liberal scale of 
clause 2 of the third agreement. Then there was a further provision 
that when this agreement came to an end plaintiff should go back to 
clause 8 of the first agreement, and receive royalties under that clause. 
That, he contended, was the only common-sense interpretation of the 
position, Clause 5 of the third agreement contemplated the possibility 
of an assignment or transfer of the defendant firm to a limited company. 
and its meaning was quite clear. An event was there contemplated 
which would transfer Mr. Gill to new masters, and it was not desirable 
that he should be compelled to enter into a new service or that the new 
owners should be compelled to employ him without a mutual consent on 
both sides. The clausa, therefore, put upon Messrs. Stone the obligation 
of giving to Mr. Gill information of such transfer in time to allow plaintiff 
to give them six months’ notice. But the clause said that he should give 
such notice to Messrs. Stone & Co., not to the new company, whereas, 
as à matter of fact, plaintiff's letter of June 3 was a notice given to his new 
employers, and not to the original firm at all. 

His Lorpsuir asked why, if counsel’s argument applied to plaintiff's 
notice, it should not also apply to notice of termination of the agreements. 
]t might be argued that the termination of the agreements could only be 
given by the original firm, and not by the limited company, because the 
language of the agreement under that head was precisely the same. 

Mr. BovsriELD disagreed, submitting that what clause 5 dealt with 
was a particular set of circumstances. If this view of the matter were 
correct, then the question to be decided was what was plaintitf entitled 
to under clause 8 of the first agreement. Proceeding to deal with the 
cas? on this assumption, Mr. Bousfield said that the whole of the system 
of carriage lighting sold by defendants was contained in the 1894 patent. 
It was a complete system from its earliest inception, and all the sukse- 
quent patents did not alter the character of the system, but simply im- 
proved certain parts of it. It was, therefore, not possible to contend 
that the system must be treated as а whole. Whatever the rate of the 
royalty might have been when all the patents were alive, it certainly 
could not be applied to a period when two or three of the patents com- 
prised in the system had expired, leaving the remaining patents merely 
patents for the improvement of parts of the system. For instance, the 
character of the dynamo used did not make any difference to plaintiff's 
link patent for suspending the dynamo under the railway carriage, and 
yet if plaintiffs contention was the right one the mcre complete the 
dynamo might become and the more defendants might add to it, the more 
they would have to pay plaintiff, simply because they used his link sus- 
pension device. "The use of two batteries, one supplying the light whilst 
the other was being charged, was an old system, and had been devised 
in connection with train lighting for some time. The real invention of 
plaintiff did not lie in the dynamo or the lights or the accumulators, but 
in the rocking lever, which was а mechanical device by which the con- 
nections between the dynamo, lights and batteries were made and re- 
versed at the proper time. That was plaintiff's patent, and upon that 
only he ought to be paid. In respect to plaintiff's claim on a magnetic 
switch. Mr. Bousfield said that the switeh now used by the defendants 
was entirely different in construction and acted in a different way. The 
only similarity between the two switches was that they were both mag- 
netic, but plaintiff claimed that because it was magnetic he was entitled 
to a royalty upon it. 
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Mr. JAMES SWINBURNE said that in 1894 it was recognised that the 
difficulty in the matter of train lighting was the variable speed of the 
dynamo. Several methods had been proposed to get over the difficulty, 
but Mr. Gill's method of a slipping belt was at the time quite new and 
vas the best solution of the problem. The problem had been solved in 
other ways, but Mr. Gill's was the best. It was an ingenious little arrange- 
ment, but only one of variables. With the link arrangement the patent 
was really comprised in the screw adjustment, the movable link and the 
rod which held the screw. "There was nothing in the dynamo. The 
attractive feature of that patent was that it did not restrict the type of 
dynamo to be used. Tho double-battery system was at the time of 
plaintiff's patent ordinarily used in electric lighting. and train lighting 
was merely electric light upon a moving carriage. Ever since batteries 
were first used there was a difficulty about pressure, the batteries and the 
lamp not synchronising. There were two ways of overcoming that 
difficulty: one by using one battery with switches so arranged that the 
dynamo took in a few more cells than were feeding the lamps. That. 
system, however. meant very complicated switches, and, furthermore, 
some cells were charged more than others. The other method was to use 
two batteries, one for discharging ard the other for charging. He did 
not know whether such a system was actually used on English trains at 
the date plaintiff issued his patent, because in those days train lighting 
had not developed to any great extent. In 1895, however, there was a 
specification filed at the Patent Office for a two-battery system of train 
lighting. and as far back as 1882 there was Hardford’s specification for 
à two-battery system. 

His Гокознте: Was that for use on trains ? 

Witness: Yes; but I cannot sav whether it was ever used. Such a 
system. however, was described. Та plaintiff's system all the work was 
done automatically, and the kind ef batteries, dynamo cr lights used 
did not affect this automatic system. The working of the switches 
automatically instead of by hand certainly involved ingenuity in couplirg 
up the various contacts so that they performed their duties at the right 
moment. As regarded the magnetic switch used for cutting cut the 
resistances, it did not matter what kind of dynamo. batteries or jamps 
were used, that switch would still pzrform its cutting: out. operation, 
There was nothing in making the switeh op rate the lamps; where 
ingenuity did come in was the arrargement of the switch whereby {һе 
possibility of short-cireuiting were prevented. and which made it perform 
with precision all its various functions. The whole of the invention and 
designing was contained in the switch itself. The particular form of the 
switch was as old as the hills—viz., the electromagnetie switch; but 
previous to plaintiff's application he had never heard of such a switch 
being applied to train lighting. The only novelty about it was plaintiff's 
application of an old form of switch to train lighting. In regard to the 
cible claim, witness said that away back in 1881-1882«(85]os wer» wrapped 
outside with a waterprocf covering, ard such cables were known in 
America as underwriters’ cables. In these cables asbestes was the 
material used, but although it was an insulating material, it would not 
stand bending about. He did not know of any cas? before plaintiff's 
patent of putting fireprocf material between the insulatirg matcrial and 
the conductor. Such a system ccrtainly lessened the risk of fire by 
internal heating—viz., the overheating of the conductor. 

This concluded the evidence for the defence, and Mr. Аѕтвску, K.C., 
addressed his lordship, and argued that it was impossible for plaintiff, 
having terminated his agreement as manager, to expect to retain—ex- 
cepting. of course, the £500 a year—all the advantages he enjoyed whilst 
holding that position 

Mr. WALTER replied, and submitted that the p. sition taken up by 
defendants was absolutely untenable. 

Yesterday (Thursday) Mr. Justice SwiN FEN EADY. in giving judgment, 
pointed out that the first question between the parties was as to whether 
the third agreement ent: red into between the parties was still subsisting. 
Defendants had taken up the p: sition that when plaintiff left them on the 
expiration of his six months’ notice the agreement between them bad 
been terminated, and that plaintiff's rights as regarded the royalties had to 
be determined under clause 8 of the first agreemcnt. 1n his opinion, the 
effect of the notice given was to determine plaintiff's employment as 
manager at the expiration of the six months, but not to determine the 
rest of the third agreement, which continued in full form, ard regulated 
the relationship between the parties. "Ihe third agreement still sub- 
sisted in respect of everything cxecpt the employment of ard salary 
received by plaintiff as manager. И followed that plaintiff was entitled 
to an account on the footing of that agreement, ard in that case there was 
no dispute between the parties as to the amount on which the plaintiff 
was entitled to royalties. There would have to be an account on the 
footing of the agreement, and, that being so. the agreement provided for 
quarterly accounts of royalties; He considered the proper order to make 
was to direct an account, and on the counterclaim to say that defendants 
were entitled to an assignment «f the patents, concerrirg which there 
was no dispute. The form cf the assignments would be referred. to 
chambers. The question as to whether there should be an assignment 
before any royalties in arrear had been paid would be decided hereafter. 
His lordship determined that defendants should pay the costs of the 
action and counterclaim up to and including the trial. The «sts of the 
account would be reserved. 


Warner Investment Со. у. Electric & Ordnance Accessories Co. (Ltd.) 


On Tuesday Mr. Justice Hamilton and a special jury began the hearing 
of this action, brought by the Warner Instrument Co., cf the United 
States, against the Electric & Ordnance Accessories Со. to recover 
£2,602, being the amount of minimum royalties alleged to be payable 
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to plaintiffs under an egre mert cf Aug. 21, 1907, made between th? 
parties. 

Defendants alleged that the agreement was procured by concealment 
on the part of plaintiffs’ agents, and, having discovered it, they repudi- 
ated the avreement in writing. Defendants also pleaded that, on the 
true construction of th agreement, they were only bound to pay а 
certam amount. 

Ран з, in reply, denied that thers was any concealment on the 
part of their agent or representative. 

Defendants set up a counterchiim in regard to the expense they had 
been put to, and claimed damages: plaintiffs did not admit th * expensis 
chimed. Phlaintitfy are th* owners of an autometer for recording the 
speed of motor cars, Ке. and, being anxious to exploit the invention in 
Europ% а Mr. Flint came in touch with Messrs. Vickers, Son & Maxim, 
and through them with defendants. Plaintiffs said that the patent had 
net been properly pushed here, and that thousands should have sold, 
and not 173 as had been the case. Defendants said they used all means 
to push the invention. 

Plaintiffs case was concluded and the hearing was adjourned. 

Мг. В. Е. Нам. formerly defendants’ manager, gave evidence in 
support of defendants’ ease, and said that at the time he signed the 
contract he thought that the French and German patents were in force. 
Witness emphatically denied that Capt. Derby had ever mentioned the 
lapse of the German and French patents before signing the agreement. If 
he had had any idea that those patents had lapsed he would not have had 
them mentioned in the agreement. The existence of those patents was 
one of th» priced inducements to him to recommend his board to enter 
inte th: agceement. 

Мг. Brows, formerly secretary to defendant company, said his com- 
pany advertised the autometer on the Continent, including the distri- 
bution of a large number of catalogues and circulars in three languages. 

The evidence of Sir Trevor Dav sop, managing director of Vickers, Sor в 
& Maxim, and alsoadirectorofd fendant company (tiken on commission) 
was read. Sir Trevor Dawson stated that he saw tho draft agreement. 
and Мг. Derby never said that the French and German. patents had 
expired. 1f he had been told it he thought it would have affected his 
decision in regard to the matter. 

The са e wasn t con tulcd when we west to press. 


Could v. Lehwess. 


On Monday Mr. Justice Ridley and а special jury commenced the 
В инк of this action. 

Mr. Аткіх, K.C., for plaintiff, said defendant was Dr. E. №. Lehwess, 
who knew a good deal about the promotion cf companies, ard especially 
сот тоя dealipg with motor cars and omnibuses. By an egrcement 
mile Now 1, 19086, between pliintiff and defendant it was agreed tht 
defendant should ferm the Gould Storage Battery Со. to introduce into 
Enclind the Gould storage battery, of which plaintiff was the inventor 
and manufacturer in America: that the company should have a cash 
capital of £25,000, and should start operations by letting out ard main- 
tuning batteries on tive omnpibuses ef the London Flectrobus Co. (Ltd.). 
under contract. On Nov. 20 defendant registered the Gould. Storage 
Battery Co. (Ltd.), with a nominal capital of £25,000. Cables sent to 
phuntiti led him to believe that the company had been floated, and that 
there was a capital of £21,000 in cash. Plaintiff relied upon this con- 
tract, and delivered to the company 15 sets of batteries of 42 cells each, 
to be paid for by the company at S860 peor set at the end of six months, 
Plaintiff contended that defendant did not register the company with a 
casa capital of £25,000, ог, in fact, with any cash capital. The company 
hid never prid for thes» batterics and was not in a position to do so. 
It was arranged that Mr. Vaughan should test. the batteries, 
and the engineer passed them as satisfactory. Un. 1896 defendant had 
acquired а Татко interest in the London. Electrobus Со. Although not 
a director, Во was in a position to control the company, which had a 
garage at Westminster and offices іп Pall Mall. Defendant was also 
largely interested in London Electric Vehicles Со. After а visit to 
America, h^ came to England with the object of supplying motors for 
the Electrobus Со. Mr. Gould stipulated that the company should be 
a substantial one; defendant deposited $10,000, and was to have a 
controlling interest —25 per cent. of the share capital of the company. 
On Nov. 2 defendant registered the company with the nominal capital 
of £25,000, and the same day it was incorporated with the Asiatic Bank. 
ing & Trading Corpn. (Ltd.). à company registered in Guernsey, with a 
paid-up capital of seven shares. That was a company which had never 
dane any business and had no property nor directors. The claim now 
Was in respect of goods supplied, $15.626 (53.208. 15s.) апа 813,776 
(£2.28, 15<.), or otherwise for damages for that amount. Counsel 
dealt with the correspondence as to the testing of the batteries and 
said it was plain that defendant did not want the test, and that every 
effort had been made by somebody to render a complete test impossible. 
Plaintiff's case was that he had been induced to supply batteries to the 
El«ctrobus Co. by false representations, that a company had been formed 
with a large cash capital, and that payment was assured. Defendant 
agreed to pay for the batteries if the Electrobus Co. did not. He (counsel) 
did not intend to offer expert evidence to any extent as to the value о 
Gould batteries supplied (there appeared to be little or no question as 
to the number supplied), he asked for а verdict for his client. 

The plaintiff (Mr. Chas. A. Gould) was examined in support of counsels 
statement, In cross-examination, he said he understood that a pre- 
liminary syndicate was to be formed to bring out a larger company. 
He firmly believed that the sharcs given him were paid for in cash by 
defendant. 
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Mr. W. Е. Gould (son of plaintiff and vice-president of the Gould Co.,) 
gave evidence in corroboration as to the agreement with defendant. 

Мг. В. CHAMBERLAIN gave evidence as to the batteries beirg up to the 
specification in the contract. Defendant said he would pay, and that the 
arrangement was made with him, and not with the London Electrobus 
Co. He had seen the batteries being worked upon the streets. 

Further evidence was given as to tests to which the batteries were sub- 
jected. 

Yesterday (Thursday) Мг. Duke, K.C., opened the case for the defence, 
and contended that it was impossible to conclude from the correspondence 
that the company to be formed was to have an absolute cash capital, of 
which the plaintiff was to have 55 per cent., and also his interest in the 
Gould batteries in England. 

The case was proceeding when we went to press. 


Marconi and Others v. British Radio-Telegraph & Telephone Со. (Ltd.) 

With the consent of all parties Mr. Justice Parker fixed the hearing 
of this action, which raises a question of infringement of patents, for 
not earlier than Nov. 28, 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Мотв. —The undermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
Of inventions. When complete Specification accompanies application, an asterisk is affixed. 


September 12, 1910. 
21.140 Јонм & Berry. Electric courling. 
21.141 Jonn & Berry. Electric battery lamp. 
21,157 Сивект Акс Lamr Со. & Ромреть. Electrodes. 
21.169 Нумомач. Supplyine power to electrically-propelled vehicles. 
21.174 Sipigg. Electne switches.* 
21.236 Ватт. Electric tention devices for internal-combustion eneines. | 
21.240 SrRELOw. Electricity meters according to the Ferrans principle. (Date apr lied 
for, 10 9 09.1 f 
21,245 OirnHaAM. Miners’ electric lamps. 


September 13. 1910. 

21.266 Gavan. Automatic circuit-breaker. 

21.278 Eszszs&GER. Electrically-orerated drivine-rear. | 

21.285 Western Ег всткіс Со. (Western Electric Co., U.S.) Telephone transmitters.* 

21.291 Watson. Disinfectine telephones. . | 

21.310 Siemens Bros. Dynamo Woxxs, Botton & УУ/птсоскз. Electric switches for 
hieh-tension currents.” 

21.311 Sacek. Wireless telegraphy and apparatus therefor. 

21.326 BERGMANN ELEKTRICITATS WERKE AKT.-Ges. Manufacture of metal filament 
electric lamps. (Date aprlied for. 18 12 99.)*t 

21.328 BAEHR. Telephone diaphragm. (Date applied for, 23 3 109° — 

21.335 FEt TON & GUILLEAUME LAHMEYERWEKKE А.-С. Cable tensioning and cable 
slipping devices. (Date applied for. 30 10 Ј9 + 

21.339 JonNson-LUNDELL Evectric Traction Co. (Robert Lundell, U.S.) Regenera- 
tive electric motors and means for controlling the same. ® 


September 14, 1910. 
21.359 Јонмѕом & }онмзон. Telephonie apparatus. | 
21.388 Siemens Bros. & Co. (Siemens & Halske Ak*.-Ges., Germany.) Microphone 
carners for telephone apparatus. ® 
21.389 Siemens Bros. & Co. (Siemens & Halske Akt-Ges, Germany.) Electro 
medica! electrode-holders. ® 
21.399 Stemens Bros. Dynamo Werks. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Polyphase commutator machines with more than one set of brushes for every 
pair of poles.* 
21,408 Мвьо. Contact clips for electric wires and cables. 
September 15, 1910. 
21.451 KRAMER. Inductive wireless telephone installations. 
21.456 SuMNER. Electric switch fuses. 
21.468 & 21.469 Et EcTRIC & OrpNance Accmss^RigES Co. & Morrison. Electrically- 
heated cooking stoves or ovens, and electric heatine elements. 
21.492 B.T.-H. Со. (С.Е. Co.. U.S.) Electric measuring instruments.’ 
21.503 Jones. Printing telegraphs. 


September 16, 1910. 
21.519 Wess & Wenn. Electric incandescent lamps. 
21.522 Зраснт & WaLMSLEY. Напрегѕ or ears for overhead electric wires or conductors. 
21,557 MACDONOGH. Detachable heater for electric cookine utensils and such xe. 
21,574 TvigR & Freeman. Light reflectors and means for supporting incandescent 
electric Jamps therein. 
21.583 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Rotary field electric transformers. ° 
21.584 Mavor & Млуск & Courson. Dynamo-electric apparatus. 


September 17, 1910. 
21.613 Mout. (Korting & Mathieson Co.. Ltd., Germany.) Arc lamps. 
21,665 Berry. Electnc heating apparatus. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


19.359 Patterson. Electric safety lamps for use in mines or other like places. (Cognate 
aprlication. 5,818 10.) 

20035 FELD Bros. & Co. & боясткА. Electrical connectors. (Post-dated 28 2710) а 

21.357 Hear. Switching devices for alternating-current circuits. (Cognate aoplica- 
tion, 22.141 09.) 

21,394 PFARCE & EvERSHED & VicNoLES. Production of sound waves by means of 
forced vibrations. 

21.752 Bios. Tele-selectors. 

21.803 BE*RDMORE & Co. & Sykes. Controlling the reversal of electrically-driven 
machine tools. 

22374 CowrBR-Corgs.  Rlectro-deposition of metals. 

22.580 WEBB. Telephones and sound-reproducine devices. 

22,611 LEITNER. Systems of electric train hehtine. (Coenate ar phoation, 3.435 10.) 

22.640 Burns. Transmitters for signalling ty electromagnetic waves. (Cognate appli- 
cation, 1.476:10.) 

22.804 B.T.-r Co. (G.E. Co., U.S) Fluid meters 

23.416 ВТ.-Н. Со. (С.Е. Со.. US) Voltage regulanon of alternating-current circuits, 

23.649 В.Т.-Н. Co. (С.Е. Co., U.S.) Electnc transformers. 

23.768 C tz: & BARDELLI. Telemeters. (Date arplied for, 17.10 08.) 

24 016 B. T-H. Co. (G.E.Co., U.S.) Current collectors for electrically-driven vehicles. 

24,388 Вк!т15н RADIO-TELEGRAPH & TELEPHONE Co. & BALSILLIE. Receiving messayes 
by wireless telegraphy or telephony. 

25.205 Barker. (Welch & Parkman.) Electric metor and controlling systems. 

25,273 Тсоов AccumuLATOR Co. (Accumulatoren Fabnk Akt.-Ges.) Electric storage 
battery separators 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Acerington.—Buraley Rural Council have consented to the appli- 
cation of Accrington Corporation for a provisional order for Altham 


and Reedley Hallows. 


Acton.—At a special meeting of the Council on Wednesday it was 
decided by И votes to 10 to take а referendum of the ratepayers 
ол the proposa! to sell the electricity undertaking to the Metropolitan 
Electric Supply Co. 


Asylum Lighting.-—It has heen decided to provide a small gene- 
rating set for use at times of light load at the joint asylum. Talgarth. 


The consulting engineer has reported that at times only à compare- 
tively small amount of current is required to light the asylum, and at 
resent the most economical method available for dealing with these 
light loads, is to call on the storage battery. The cost of installing the 


generating set will be about £160. 

Beckenham.—An inquiry was held last week into the application 
of the Council for sanction to borrow £11,060 for extensions of the 
electricity undertaking. 

The Clerk (Мг. Е. STEVENS) Sud £5,000 was required) for mains and 
services, £1,000 for meters and £5,000 for “free ^. wiring. The total 
capital sanctioned under а local act was £38.000, and through the sanc- 
tion of the L.G. Board. £107,751. ог £145,701. borrowing powers. On 
general account £116,089. 1] 5. ка. had been expended. 

Tas Inspector (Мг. H. Ross Hoover) said he wanted the particulars 
{от free ^ wiring and the general account separately. 

Mr. STEVENS said the return for “ free 7 wiring was not separa ted from 
the rest. It was a little rough to ask him on the spur of the moment to 
analyse the accounts. The figures were in the published accounts. 

Mr. Hoover: 1 have divided the capital expended under two heads ; 
“ free” wiring and the rest of the expenditures. You can tell me how 
much has been sanctioned under the local act and the amount sanctioned 
by the L.G. Board. 

Mr. SrkvEeNS : 1 have given you the figures already. The sanctions 
cover over 10 years, and to ask me to give the figures at a moment's 
notice is not fair. 

Mr. HoorER : If we cannot get the figures we cannot go on with the 
inquiry. 1 have never had any difficulties elsewhere in ascertaining 
what the capital expenditure was. I want to know the balance in hand, 

Mr. Srevens: You have no difficulty here. What you ask is a divi- 
sion of it which I will give you if you give m? the necessary time. 

. Mr. Hoorer: Then we cannot go on with the inquiry. 1 don't know 
how much you have in hand. 1 want to know how that balance in hand is 
arrived at. It is necessary to know in respect of each section how the 
gums are made up. and what is proposed to be done with regard to them. 

Mr. STEVENS: [ have given you a statement of the loans. 

Mr. HooPER : That is no use to me in bulk. There is only one thing to 
be done, and that is to adjourn the inquiry, for it is absolutely necessary 
to Бе perfectly clear on the capital account. 

Mr. Stevens: It is absolutely necessary to be clear on the eapital 
account before sanction, but it has not been the eustom of inspectors to 
adjourn an inquiry because certain figures cannot be given on the spur of 
the moment. 

Mr. Hooper: That rests entirely with me, and I decline to take the 
responsibility. 

Mr. Stevens: I have offered to send these figures оп. and have fol. 
lowed the practice I have followed for many years. I ask again if it 
is reasonable to adjourn the inquiry because you cannot get the figures ? 
Не suggested that the inspector should take any evidence for and against, 
and have the figures before him when he prepared his report. 

Mr. HoopER agreed to take evidence as far as he could, and the elec- 
trical engineer (Mr. J. E. Tapper) then submitted technieal particulars of 
the proposed extensions. 

Mr. Hoover suggested that the purchase of meters should be paid for 
out of revenue. 

Mr. STEVENS said at present they were badly hit by the metal filament 
lamp. but Mr. Tapper thought that in another year or two they would 
have caught up with their difficulties. They made a loss last year of 
about £130, and this year they would probably make a loss of a little more 
than that, but nota serious loss. It was rather an awkward time to pay 
for meters out of revenue. 

Mr. Hooper said the position of the capital account and interest was 
only too obvious. The capital charges per unit in 1907 were 1:40d., in 
190% 1-774.. in 1909 2-31d., and in 1910 250d. So that 23d. per unit was 
the capital cost of every unit sold. There has no local authority that 
could stand it increasing at that rate." 


MEL nonsed 
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Mr. STEVENS: 
wiring loans * 

Mr. Hooper: I presume ко, 
wiring loans ? 

| Mr, Steviss: Yes. But that is due to the L.G. Board who will only 
Kive us д 10 years’ loan for © free " wiring, We are advised that ths 
“free wiring put in will last 20 vears at least. Heexplained that a loan 
of £10,000 would drop out in the course of a vear or two, and that the 
2-304. per unit would go down toa considerable extent. Where the light 
vas not used they took out the fittings, but left the wires. ; 

The Chairman of the Electricity Committee (Mr. SJor LEM) said it 
would baa great disadvantage if thoy could not borrow for meters, as it 
would compel their customers to buy for themselves, and at present they 
were drawing a large revenue from meters. ` 

Мг. Hoover said he presumed from the accounts that {тсе " 
did not pav. 

Mr. STEVENS: “ Free " wiring does not pay because of the charges 
owing to the 10 years’ loan. We cannot make ends meet till th» loan runs 
out, and then we make a profit. 

Mr. HooPER asked for the proportion of consumers “ free 7 wired and 
the average consumption of units рог amp por annum, which Mr. Stevens 
promised should be forwarded. 

Mr. Hooper pointed out that the capital charges were 3s. por lamp per 
annum. so that the 2s, was not paying within 50 per cent, of the capital 
charges. 

Mr. Stevens: I don't admit your figure of 38. 

Mr. HOOPER : Having spent nearly £27,000 on " free " wiring I think 
it is time now to see whether the undertaking is a success. Г have calen- 
lated that the capital charges are £3. 165. per annum per consumer, 

Мг. STEVENS sid that was bringing in the services. Was that a proper 
charge against the consumer Y The gas company put in pipes. 

Mr. Hoover said that when he got the details he would probably have 
to come down and confer on the unexpended balances. The capital 
account presented showed a startling increase in sinking fund and interest, 
having practically gone up 14. per unit sold in three years. 

Mr. STEVENS said it would come down ld. when the first loan for free’ 
wiring fell in in three years. 

The inquiry was then adjourned. 


Do vou realise that 2.504. includes all the “free” 


е 


Does the 1.494. irelude the © Не "' 


wiring 
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| Burnley.—The Board of Trade have approved of the proposal to 
increase the speed of tramears from 12 to 16 miles an hour, excluding 
a portion of Brierfield, where the speed will remain unaltered. 


Burton-on-Trent.—A joint committee has had under considera- 
tion the arrangements to be made consequent upon the resignation 
of Mr. P. J. Pringle as electrical engineer and manager as from 
Nov. 16. Mr. T. Hall is to carry on the electricity works for six 
months at a salary of £200 per annum, and Mr. А. В. Slater. now in the 
tramway office. has been appointed to carry on the management of 
the tramways depertment in conjunction with Mr. Hall. at а salary 
of £150 per annum. | 


Chatham.—The Council have made an agreement with the Ken! 
Electrie Power Со. for supply of electric current to the Town Hull. 


Chippenham.—The engine room and pump house at the water- 
works are to be wired. 


Collective Agreements.—The Board of Trade have issued a report 
on “ Collective Agreements between Employers and Workpeople in 
the United Kingdom.” 

The report, which has been prepared by Мг. С. В. Askwith, K.C.. 
Comptroller-General of the Labour Department of the Board (with the 
assistance of Mr. D. F. Schloss), has been issued at a time when the utility 
of collective agreements is being challenged. and. therefore, the statistics 
and information given in the present report vill be closely serutinised by 
the advocates and opponentsot the collective agreement. The report, with 
its examples of agreementsJappendices and index, covers over SU) pages, 
and among the trades and industries covered are the metal, engineering 
and shipbuilding trades, mining and quarrying, bailding. clothing and 
textile trades, &с. The collective agreements inelude awards made by an 
arbitrator or umpire, and the number of agreements of a general trade 
or district character known to the Labour ‘Department of the Board 
number 1.696, including 30 sliding seales, 563 piece price lists and 1.103 
working agreements of various kinds. The total number of workpeople 
whose conditions of labour are regulated under the provisions of the agree- 
ments is estimated at 2.400.000 “but in addition there are a large num ber 
of other workpeople whose wages, hours of labour, &c., are in effect 
governed by the collective agreements. The agreements dealt with are 
numerous: many of them are of considerable length, and contain very 
long and complicated provisions, The report, which isa very interesting 
one, is published at 2s. 2d. 
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Dromore. —- The Council have an electricity supply scheme prepared 
by Messrs, T. L. Miller. Wilson & Pegg. 

Turbine-driven gercrating plant will be emploved, and electricity will 
be supplied on the three-wire d.e. system at à voltage of 220 between the 
outers. Overhead cables will be employed, and there will be about SNO 
50 c.p. metal tilament lamps for street lighting. ‘The cost of the generat- 
ing plant will be £2,055, and of the mains and street lighting £1,570. The 
annual cost of running the station is put at £250, and the capital charges 
(7 poreent. on £3,088) wonld bring the total cost to £530. The estimated 
revenue from private lighting is $670. and from street lighting £160, or an 
annnal surplus of £300. 

Dundee.—.\s а result of changes consequent upon the municipal 
election, Mr. W. Don retires from the chairmanship of the Electricity 
Committee. having been re-appointed a magistrate. 

Mr. Don has been of great service to electrical interests, and the result 
of his influence has been shown in the rapid strides taken by his depart- 
ment since he first became chairman. He ix succeeded by Mr. J. M. 
Nairn. who also has had considerable experience on the Electricity 
Committee. 

Dunfermline.—The Council have approved the ayreement for the 
transfer of the Dunfermline Electric Lighting Order, 1909, to the Fife 
Electric Power Со. The undertaking may be purchased by the 
Council at the end of 30 years at the then value of the undertaking. 


Dunoon.—The Council have decided to grant facilities to а com- 
pany which proposes to construct an electric tramway between 
Junoon and Sandbank. 


East Cowes.—The Council have asked the Isle of Wight Electric 
Light & Power Co, to state their terms for supply of a 20 n.r. electric 
motor at the waterworks and also for supply of electric current. 


Electricity in Mines.— At the meeting of the Federated Board of 
Miners, Enginemen and Firemen of Derbyshire and Nottingham- 
ahire, on Saturday, the question of the use of electricity in collieries 
was discussed, 

One of the matters which came up for discussion on the minutes had 
reference to inexperienced persons being in charge ef motors down the 
pits and it was alleged that at some collieries boys, who had no practical 
knov ledze were in charge of electrical plant. Cases were cited where the 
fusing of wires had proved a source of danger to the men in the mine, and 
а сач was inscanced where (wo lives had been lost. 

Several speakers took exception to electricity being used in the mines. 

Мг. J. Назьам, M.P., remarked that it was not so much the introduction 
of the machinery into the mine to which they took exception, but the 
danger arising from inexperienced persons being put in charge ; he had no 
doubt there would be less accidents if experienced persons only were 
allowed to be in charge. 

Eventually the following гем Моп was passed :— That. this joint 
Board, having considered the danger attached to the intreduction of 
electricity ip mines and the appointment of incficient men to drive these 
electric motors, protests against a continuance ef these dangers, and 
pledge ourselves to us?» our best endeavours to obtain in the new Miners’ 
Act a safeguard against the danger. 

Grimsby.—The contract for the supply of electricity to the С.С. 
Railway Co. expires on 23rd inst. A new agreement has been entered 
into for the continuance of the supply to June 30.191. 


Hartlepool.— Electric driving has recently been adopted at the 
cement works of Messrs, Otto Trechmann & Co. There is about 
300 н.р. of electrie motors (from 10 И.Р. to 25 n.r.) running at 890 
г.р... controlled by Revrolle drum type starters. Electrica! energy 
is supplied from the mains of the Cleveland & Durnam Electric 
Power Co., and the wiring, &с.. has been carried out by Messrs. 
Kirtly & Dunford. It is proposed to make further large extensions, 
hut three- phase motors will probably be employed. 


Hornsey (London).—4An electrical exhibition is to be held here in 
May. 

Hove.— Messrs. Handcock & Dykes have been engaged to make an 
inspection of the plant at the Holland-road electricity station at the 
end of the year, 


Hull.— Ald. Larard, who has been chairman of the Tramways 
Committee for some years, has retired from that position. 

It has been decided to apply for Parliamentary powers to con- 
struct five additional tramway routes. 

Kendal.— Application has been made to the Board of Trade to 
place overnead wires in certain streets for the distribution of elec- 
trical energy. 

Kensington (London).—Two 7 н.р. electric motors are to be sub- 
stituted for the gas engines at present in the Warwick-road depot, at 
à cost of £190. The Brompton & Kensington Electricity Supply Co. 
will provide cable for connecting the motors for £9 and current at Id. 
рег unit, 

Limerick.—At an adjourned meeting of the Electric Lighting Com- 
mittee last week the report of Mr. Clayton on the condition of the 
electricity undertaking was further considered. 

The borough electrical engineer (Mr. P. T. M'Namara) also submitted a 


> 


report, in which he denied the accuracy of the statements made by Mr 
Clayton. 

Мг. 1. G. O' B. ien proposed thit Mr. MNamara be asked to resign, and 
that a thoroughly qualitied man be got to take over the work. 

Опа poll ТЕ voted for and 12 against Mr. O^ Briens motion. and the 
Mayor (who did not vote) declired it carried as а recommendation to th» 
Corporation. 

Llandudno.— The Council have applied for sanction to а loan of 
£2.320 for extensions of the electricity works. 

L.B. & S.C. Electrification.— When the electrification of the section 
of the London. Brighton & South Coast. Railway Co.'s line to the 
Crystal Palace is completed, а 10 minutes! service is to be established 
during the busy hours of the day. а number of non-stop trains being 
provided for. The ordinary service will enable visitors to the Crystal 
Palace to reach the Palace from either London Bridge or Vietorit in 
15 minutes, 

London County Council.—On Tuesday it was agreed to permit 
Mr. W. E. Ireland. rolling stock superintendent of the tramways 
department, to take out full patent rights in respect of an improve- 
ment designed by him in the break gear for tramway. railway and 
other vehicles. 

Work by Direct Labour.—From a return presented by the Highways 
Committee it appears that work to the amount of £201,307. 3%. 54. was 
carried out. Бу direct labour during the half-year ending March 31, 
mainly in connection with the tramways. 

Livi гро road. Tramuays.— The adjourned report recommending the 
abandonment of the horse tramways in. Liverpool road. was again aub- 
mitted and postponed. 

бат ril! Car Shid.—Yt was agreed to apply to Parliament next 
year for powers to acquire a portion of the playground of St. Matthews 
schools for an extension of the Camberwell ear shed. 

Tramway Working.—Mr. Е. White, Chairman of the Highways Com- 
mittee, replying on Tuesday to questions, said the Council had for some 
time been engaged in providing draught screens for cars, and out of 700 
ears which the Couneil had without these screens 532 had been fitted, 
and the remaining were being constructed at the rate of nine a week. 
Пе hoped to make а statement to the Council as to the negotiations 
which had taken place with the City Cotporation for running trams over 
the proposed widened Southwark Bridge. 

Metrozolitan Asylums Board.— At the last meeting of the Board it 
was reported that the eagineer-in-chief had gone into the matter of 
the alterations required to the eleetrierl fittings necessitated by re- 
селі regulations under the Factory and Workshops Act. In. the 
laundry the estimated cost of the work is £112 and in the workshops, 
&e., $265. Tenders are to be obtained from seleeted firms. 

Morley.— The Corporation is about to construct tram lines to link 
up the town with the Leeds system. and the genera! manager of the 
Leeds tramways (Mr. J. B. Hamilton) will aet аз consultant to the 
Council. 


Municipal Wiring.— Watford Council will not support the wiring 
clause of this proposed bill. but they are in favour of clauses 2 and 3. 
Battersea (London) Council will not express an opinion until the bill 
i3 drafted. 

Olympia Electrical Exhibition, 1911.—We have received а copy 
of an advanced. prospectus of this exhibition whieh is being orga- 
nised by the National Electrical Manufacturers’ Association and will 
be held at Olympia, London, from Sept 23 to Oct. 21. 191. Sir 
Wm. Н. Preece. K.C.B.. F.R.S., is president, and there is an 
executive of 18 members, including a nominee of the Conference of 
the chief officials of the London electric supply companies апа of 
the Ineorporated. Municipal Electrical Association. Plans of the 
exhibition have been. prepared and. the business managers. and 
organisers are the International Trade Exhibitions (Ltd.), Broad- 
street House. Е.С. 


Physical Society's Exhibition.—The date of the annual exhibition 
held by the Physical Society of London. which was fixed some time 
ago for Dec. 13. has been altered to Tuesday. Dec. 20. The exhibi- 
tion will be open in the afternoon аз well as in the evening. 

Pickering (Yorks.).—' The Council will not oppose the revocation of 
the Pickering provisional order, granted in 1901 to the Northern 
Counties Electricity Supply Co. 

Plymouth.—The tramway manager (Mr. С. В. Everson) has been 
instructed to obtain further particulars respecting patent trolley 
reversers, and to submit an estimate of cost of applying the apparatus 
to the trameara, 


Provisional Order Notices.— The following formal notices of inten- 
tion to apply for Provisional Electrie Lighting Orders have been 
given :— 

Carlisle Corporation: To extend area of clectricity supply to Rural 
District of Carlisle. 

New Electricity Co., of Macclesfield : For Macedesfild, 

Provisional Order Revocation.—The Board of Trade have revoked 
the Stanley (Yorkshire) Electric Lighting Order, 1902, as from Nov. 2, 
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: Stoke-on-Trent.— Аз compensation for loss of office, the Council 
have awarded Mr. Ashton Bremner, until recently electrical engineer 
at Burslem, £74. 16s. 8d.. and Mr. P. J. К. 'l'iddeman, electrical 
engineer at Stoke. £78.10, 


Street Box Explosions.— In order to ensure a uniform system of 
ventilation in street boxes, Woolwich Council has asked. London 
County- Council to consider the advisability of framing regulations 
to secure such ventilation. It is desired that the regulations apply 
to the whole County of London, and the various local authorities are 
asked to support Woolwich in the matter. 


Stretford.—Mr. Т. L. Miller has been re-appointed consulting 
engineer to the electricity department at a fee of 25 guine is. 

estimates are to be obtained by the Town Hall Committee from 
the electricity department for the provision of new lamps in the large 
hall of the Technical! Institute. 


Toabridge.— The Council have reecived sanetioa to a loan of £1,431 
for the electricity undertaking. 

Walsall.—The L.G. Board has assented to the proposed loan of 
£93.225 for the electricity undertaking. An agreement has been 
made with Messrs. Lambert Bros. to supply current to their new 
works in Green-lanc. 


Walford.—The clectrical engineer (Mr. К, W. Purse) has been 
instructed to obtain quotations for 12 months’ supply of meters, 

The Surveyor has been directed to obtain three tenders for wiring 
the auxiliary pumping plant at the water supply station. 

The gross profit on the past year’s working of the electricity depirt- 
ment was £6,580, and after deducting capital charges the net profit was 
£274. This amount would have been larger but for the exponditure 
out of revenue on the purchase of a rotary and fan engine, which is in 
the nature of capital expenditure. 


West Hartlepool.—.\ pplication has been made to the LG. Board 
to borrow £1,000 to cover estimated expenditure Upon mains during 
the next three years. 

A letter from the Cleveland & Durham County Electric Power Со. as 
to the supply of electrical energy within the borough will be considered by 
the Council. 

Tne electrical engineer (Mr. Н. Е, Friedcrichs) has been instructed: to 
preesed with the erection of modera arc апр for a sietion of tie street 
livhting. 

Westminster.—The Works Committee report that the St. James’ 
and Pall Mall Electric Light Co. have written pointing out that under 
the new contract for public lighting the 16 flame arc lamps and posts 
put up in Regent-street remain the property of the Council. 

The company suggest that they should be allowed to remove and 
retain as their own property the are lamps and carriers as they were put 
up on the initiative of the Company at the joint expense of the Council 
and the Company (each contributing £145. 5s.) and they have been 
maintained by the company at a cardle.power Cf over 35,000 por lamp 
for the past 11 months at the low rate of £17 por lamp por annum. The 
Council, at the time of making the new contract, Could hardly have 
contemplated such a drastic measure as the forfeiture, after а brief 
period, of the Company's capital sunk in what was a successful demon- 
stration for the public benefit. | 

It having been intimated te the company that the Council could not 
be advised by the committee to allow the company to retain the lamps, 
the Company, ina further letter, state that it is а pity these lamps should 
be scrapped and the mains laid by the company for street lighting be 
allowed to. become derelict; that it would be an advantage to the 
Council and the company that provision should be left for à continuance 
of the experiments on this method of lighting (which so far have been a 
pronounced success), аз there is no doubt that in the course of the next 
five years immense improvements will be made in the distribution of 
light for important thoroughfares by high candle-power electric lamps, 
and these should not be overlooked by the Council. The Company 
propose that they should be authorised to use the existing flame аге lamps 
and mains, and to erect in Piccadilly Circus. say, three steel posts of 
approved design, in positions to be selected, each post to be, say. 35 ft. in 
height, and to carry four of the lamps. They offer to provide and erect 
the posts, and erect the 12 are lamps, and to maintain thom under contract 
with the Council for five years for the full normal hours of lighting under 
the terms of the Council's specifications and requirements, free of all 
charge and eost to the Council. The company expressed the hope that 
the Council will recognise the bona fide nature of the oifer, which will 
enable the experiments to be continued for their mutual information, 
The company further offer, in the event of any improved lamp or method 
of lighting by electricity being introduced during the period of the 
contract, to change over (by arrangement with the Council) to such a 
Kkystem. 

The electric are lamps proposed to be erected in Picadilly Circus will 
not Бе in place of, but additional to the high-power gas lighting to be 
provided by the Gas Light and Coke Co. under the new public lighting 
contract. 

The committee have decided (subject to the usual sanction) to accept 
this offer of the company. 


Winchester.—The City Council last week resolved to apply for 


Parliamentary powers to purchase tne undertating of the Winchester 
Electric Light & Power Co. 


Wireless Telegraph Notes.—A recent newspaper statemeat is to 
the effect that Mr. Marconi is the latest recruit to the ranks of 
aviation. We trust Mr. Marconi will take no undue risks. So far, 
we learn, be is only directing his attention to wireless working on 
flving machines, but there are fascinations in the upper atmospheres 
caleulated to attract the adventurous. in which class we should сег- 
tainly place Mr. Marconi. Mr. Marconi is at work on a new flving 
machine which is so designed as to be able to rise from any position, 
a problem whose solution is of considerable importance in the 
development in aviation. 

Lloyds’ underwriters and a number of persons interested in the 
mercantile marine visited the new cargo liner " Drumcraig” at 
Liverpool the other day to inspect the wireless telegraph installation 
which had been fitted on board by the British Radio-Telegraph Со, 
It was stated that the same owners’ ** Nonsuch " had been able to 
keep in touch with the ** Drumcraig " on her trial trip from Algiers 
to the home waters. At a luncheon, which followed, а prominent 
underwriter and a director of the Кеһапсә Marine. Insurance Co. 
stated that underwriters were attaching great importance to the 
equipment of cargo steamers with wireless. telegraphy. The 
* Drumcraig " subsequently went up to Glasgow, where she main- 
tained communication with the * Caledonia,” of the Anchor Line, 
700 miles west of Malin Head. This is said to be the first instance of 
a wireless message being exchanged between an inland port and a 
vessel 800 miles distant èt sea. 

Мг. №. W. Bradfield, deputy manager to the Marconi Co., informed 
а press representative the other day that there are now known to be 
350 ships in the mercantile marine equipped with Marconi appa- 
ratus. *“ Lloyds" Register " marks its sense of the value of a ship 
carrying wireless telegraph apparatus by placing such vessels. in a 
class to themselves. 

The Cie. Générale Radiotelegraphique. of Paris. has a contract with 
the French Government for establishing wireless stations at New 
Caledonia and the New Hebrides. М. Portal is engineer in charge, 
and is about due at New Caledonia. Two long-range stations will be 
erected, one at Noumea, N.C.. and the other at Point Vila, N.H. 
Smaller stations will be established on the Loyalty Istands. The 
larger stations will be able to effect communication with Australia 
and New Zealand and the smaller with Noume u | 


Wolverhampton.—aAn inquiry was held on Tuesday into the 
Council's application for sanction to borrow £20,900 for extensions 
of the electricity and refuse destructor worka. 

The town clerk (Mr. HoRATIO BREVITT) stated that 61.400 was required 
(for 60 years) to purchase land, and the remaining £19,500 was required 
for extensions: additonal plant for Commercial-road station, $10.84: 
additional buildings and plant at refuse destruetor, £4.200:; new work- 
shops and equipment, £1,850 ;. services to comsumers premises, £1.000 ; 
excess expenditure on loan sanctioned in Nov., 1907, £807 ; contingencies, 
£NOT. He said that the continual growth in the demand for electricity, 
especially for power, made the installation of additional generating plant 
necessaty. 

After evidence had beon given, the amount of £19,500 for extensions 
to the electricity undertaking and the destructor was reduced to £14.250, 
upon the suggestion of the inspector, Mr. Н. Ross Hooper. The items 
of £1.000 for services and £807 excess expenditure on the 1907 loan were 
withdrawn, and £807 for contingencies reduced to £400. The £1850 
for new workshops and equipment was withdrawn pending further 
consideration, the inspector remarking that if amended. plans were sub- 
mitted the application would be granted without another inquiry. 

The inspector said it seemed to him that the capital expenditure on 
the electricity undertaking was already heavy, ard it was much better 
that the small sums (for which the applications were withdrawn) should 
be paid out of revenue, thus saving to the ratepayers money which 
would otherwise go into the moneylender'a pocket. The profits of the 
undertaking should not necessarily go to relief of rates, hut to the 
development of the undertaking. 

Mr. W. Gough Allen (chairman of the Electricity Committee) remarked 
that what the Inspector had said would strergthen the hands cf those 
who did not believe in always giving sums in recuction of rates out of the 
profits of trading concerns. | 


Workhouse Lighting.—Canterbury Guardiws have applied for 
sanction to a loan of £3.000 for various works, including the wiring 
of the workhouse building. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The vice-consul at Tucuma (Mr. К. Firbutt) states 
that a scheme is under consideration for the erection of hydro-electric 
works. The current will be utilised for tramway traction (а conres- 
sion for which has been given) and lighting and power. It is antici- 
pated that in course of time the sugar factories may use electricity 
for driving their machinery and also for traction. | 

Mr. Vice-Consul E. T. Puleston states that the e'ectric tramway 
service was started during the past year. 

Dealing with the trade of Bahia Blanca. Mr. Vice-Consul С. С. 
Cumming states that the streets are now well lighted by electricity 
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and also a number of private houses, while electric tramears run along 
the principal streets. 

Colon Municipahty have received two tenders for the erection of clec- 
tricity works, | 

The Government are reported to be about to carry out surveys for а 
general telephone system throughout the Republic, and to spend. 850,000 
on this survey.” 

The Cia M. Herlitzka & Co., Soc. para Empresas Electricas, has been 
formed with $2,000,000 (old) capital 

Santa Fé Municipality have granted a 65 vears’ concession to L. P. 
Winley & Со. for the construction of electrie tramways and the supply of 
electrical energy for lighting, &c. The maximum charge for lighting is to 
be 35 cents per unit. The existing horse tramway is to be purchased for 
$160,000, 

Australasia.—Zechan (Tasmania) Council have adopted 200 c. p. 
metal етеп lamps for lighting Main-street. 

New Town (Tasmania) ratepayers cast 371 votes in favour of adopting 
the electricity supply offered by the Complex Ores Со. for lighting the 
town, against 146 in favour of using gas supplied by Hobart Gas Со. 

The Railway Commissioners have decided, т view of the probable 
quadraplication of the Camberwell railway, that the proposed Hawthorn 
to Malvern (Victoria) tramway cannot be allowed to cross the railway on 
the level. and the Commissioners have been asked to furnish an estimate 
of th» contribution required from Hawthorn Council towardst he cost of 
regrading the tramway to pass urder the railway. 

Austria-Hungary.—-The Salzburg Communal! Council have applied 
to the Lindtig for powers to borrow | 7.000.000. kronen (about 


£292.00). of whieh 1.300.000. kronen (£54.000) is required for the ; 


construction of an electric tramway. 

Holland.—A commission under the presideacy of M. J. E. Schalten 
has been formed to establish electricity works for Groningen. Drente 
and Overijssel provinces, 

Italy. The t Bullettino Finonze e Ferrovi^ " (Rome) states that 
the Publie Works Department have approved гл application for a 
concession for tie construction end working of an eleetri? railway 
from Argegno to Lanzo d'Intelvi. 


Panama.— In the report for 1909 on the trade and commerce of 
the Republic of Panama, Mr. H. О. СКУ, acting Britisn consul- 
general states that commercial travellers рау a municipal tax of 
£2 each time they arrive in the Republie from abroad for exch 
month or part of a month they remain. 

Commission agentsand representatives ef foreiza houses resident in the 
Republic are расед in three categories, and рау £5. £3 or £2 а month 
according to clussification. Travellers who come for the special purpose 
of collecting debts are not subject to the tax. Foreign commercial 
salesmen bringing samples with them must. immediately on arrival 
notify the Treasury office at the port of disembarkation and make a 
dechiration of the samples and their value. A landing permit will then 
be issued. А bond must be deposited covering the import duty. viz. 10 
percent. on the invoice value, and it is desirable that the bond. should 
b> certified by the Panamanian Consul in the country whence the 
traveller comes. 

Trade marks may be registered for 10 years on payment of 825. rencw- 
abl: indelinitely for similar periods on payment of further sums cf S20 for 
each period. Patents may be registered for a period of 5 to 20 years on 
pivment of &5 foreach усаг. | 

Nearly all commodities sold in the Republic, except fresh meat, fruit 
and vegetables are imported. 

The value of the total imports in electrical macerial in 1909 was £9,936 
acainst £9717 in 1908, : 

Russia.—It is stated that Tiflis Municipality will shortly invite 
tenders for the erection of an electric generating station. 


Turin Exhibition.—This exhibition is to be held under the auspices 
of the Italian Government. and is to be of an international charactor. 

No finer site could have been found for such an enterprise than the 
Valentino Park, and it is satisfactory to know that the British section is 
to held the most commanding position. Turin has а population of 
400,000 inhabitants, and is full of historic and antiquarian interest. It 
possesses the finest armoury in the world, and. in addition, has the advan- 
tage of numerous beautiful museums, art galleries and monuments, prin- 
сіру in bronze. The exhibition grounds extead along both banks of 
the river Po, close to Porta Nuova, the central railway station. About 
000 ft. from the left bank of the river and 35 ft. above И. in a most eom- 
manding position on the south-east end of the park, is the magnificent 
mn facade of the buildings for the British section, which, with part of 
the Italian section, stands on the side nearest the city. The British 
pavilhon has been isolated and rendered practically fireprocf. The space 
available for occupation by the representatives of British industry within 
the section is 20,000 sy. metres. 
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ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Pata relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
60 nstant use, price 8s. 6d. post free. А complete Index is included 
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TRADE NOTES AND NOTICES. 


a 
TENDERS INVITED. 

CarcveTTA. ErkcrgIc ScpPLY Corey, invite tenders for supply, 
delivery and erection et their Cossipore (Caicutta) station and sub- 
stations of overhead. electric and hand-travelling cranes, vith rails. 
conductors, motors, &e Copies of specifications, drawing and 
general conditions of contract can be obtained from the Secretary of 
the company. Mr. Francis R. Reeve, Salisbury House, London Wall, 
London, E.C., to whom tenders are to he sent by 1t a.m. of Бес. I. 
See also an advertisement. 

Тохрох County CouNein invite tenders for the overne rd etec- 
trical equipment on the trolley system required in connection with 
the construction of the new tramways between Putney Bridge and 
Wandsworth High-street. Specifications, &с.. from the clerk of the 
Council (Mr. С. L. Gomme), County Hall, Spring-gardens. S.W.. 
where tenders must. be lodged by 1E a.m. Dee. 6. See also an 
advertisement. 

LoxpoN Cousty Сосхси, invite tenders for supply of ash dust 
removing plant, by means of suction fans, for the electricity gene- 
rating station, East Greenwich, Specifications, forms of tender, 
&c.. from the clerk of the Couneil (Mr. С. L. Gomme), County. Hall, 
Spring-gardens, S.W., where tenders must be lodged by 11 a.m. 
Tuesday. Dec. 6. 

Tenders are invited up to Jan. 4. 1911. for the supply of three 
multiple switehboards to the Postmaster-Genera! s. department. 
New остин Wares. Tender forms and specifications from the 
Commonwealth Office, 72. Victoria-street, London. КАЛАУ. Кее also 
an advertisement. 

Tenders are invited up to Dec, 20 for supply of егу end Tine 
material and instruments. end also for supply of tetephone се, to 
the Postmaster-General’s department. ости AtstRatiy. Tender 
forms and specifications from the Commonwealth Office, 72. Victoria- 
street. London. S.W. ее изо ad vertisemeat s, 


BISPHAM-WITH-NORERECK Urban District Council invite tenders 
for supply and erection of plant for their proposed ele trie vereratiyy 
station, including ges engine, gas producing plent end dynomo. : 
switchboard, balancers and boosters; storage battery and moins 
(overhead and underground). Copies of specifications. forms of tea- 
der, &c., from the clerk to the council. Мг. J. W. Те, Council 
Offices. Bishpam, Blackpool. Plans may be seen et the office of ihe 
consulting engineer, Mr. J. W. Speight. MLE E.. The Как. St. 
Anne’s-on-the-Sea, or at the office of the Clerk to the Council. to 
whom tenders by noon Monday. Nov. 2]. 


The directors of the Ховтн Eastern Rat wav Co. invito teaders 
for 12 months’ supply of telegraph apparatus and telegraph wire and 
line stores. Forms of tender from the company's teleuranh snper- 
intendent (Mr. С. H. Ellison) Tenders to the Secretary of the 
company (Mr. R. F. Dunnell) by 9 a.m. Thursday. Nov. 24. 


SHEFFIELD Electric Light Committee require tenders Бу 10 a.m. 
Nov. 22 for supply and erection of roof principals, purling, &e.. for 
extensions of engine-room, boiler house and coal store at Neepsend 
generating station. Specifications from the General Manager and 
Engineer. | 

SHEFFIELD Electric Light Committe? want tenders by Т0 ал. 
Nov. 20 for supply and erection of eoal shoots at Neepsend generating 
station. Specification, &c.. from Mr. М. E. Fedden, Electrie Supply 
Department, Commercial-street. Sheffield. 


WarrHAMsTOW Council want tenders bv 5 p.m. Nov. 25 for 
supply of a 1,000 kw. mixed-pressure turbine with tendem generators 
of 500 kw. each, and surface condenser and pipework. Specifies tion, 
&с.. from Мг. С. В. Spurr, Electricity Works, We!thunstow, 


The Port oF LONDON AUTHORITY require tendera by 10pm. 
Nov. 19 for 12 months’ supply of stores. including eleetrie light er. 
bons, incandescent lemps, cotton waste, шее. pests oily, &e. 
Forms of tender, &с.. from the Stores Deprrtment. 


WAKEFIELD & District Тлент Влимлщу Со, wart teoder: by 
9 a.m. Nov. 30 for 12 months’ supply of cables and wires electri: 
lamps and fittings. insulating materie!s, overhead Пела, punta 
lubricants. &e. Schedules from the Centre! Ottess, Wakefield. 

Hue Corporation want teaders by поэл Nov. 23 for sto?! roof for 
tramway car shed extension. Forms of tender. &c.. from the City 
Zngineer. | 

BRIGHTON Corporation require tenders by 10 алп. Nov. 14 for 
supply of 50 tons British standard No, 4 rails. Specification. ќе, 
from the Town Clerk. 
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BooTLE Corporation require tenders by noon Nov. 17 for a com- 
plete electric light installation for the new Balliol Council Schools. 
Specifications, &c.. from Borough Electrica! Engineer. 

Tenders are invited (until Nov. 22) for supply of telephone cable 
(schedule No. 337) and (until Nov. 29) for testing instruments 
(schedule No. 338) to the Postmaster-Generals Department in 


Vicrorta. Tender forms, &е., from the Commonwealth Office, 


72, Victoria-street, London, E.C. 


Tenders are invited by Nov. 23 for supply of cable ironwork, c.i. 
pipes, earthenware conduits, switchboards, telegraph and telephone 
instruments, &с., to the Postmaster-General’s Department in 


QUEENSLAND. Tender forms and specifications from the Common- 
wealth Offices, 72, Victoria-street, London, S.W. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erectior 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) апа Bluff. 
Specification, conditions, &c., at the oftice of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be manu- 
factured. 


INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &c., car bodies, car equipments, trucks. overhead mate- 
rial. wires and cables, steel poles, tower waggon, electric lighting 
plant, &с. Specifications from Messrs. W. Coward & Co., 91, Fins- 
burv-pavement, London. E.C., or Messrs. A. Dickenson & Co., 


Central House, Birmingham, and Gresham House, London, Е.С. 


The FRENCH Post AND TELEGRAPH DEPARTMENT, Paris, require 
tenders by Nov. 30 for supply of insulated copper wire. 


TENDERS RECEIVED AND ACCEPTED. 


Sheffield Council last week accepted the tender of the Corporation 
Electric supply department (at £115. 17s. 61.) for work at Worthing- 
road depót and the Park Baths. 

The Health Committee now report that the Electric supply depart- 
ment omitted to include in the original tender the price of an additional 
bracket light at the Park Baths, for which they afterwards quoted 
Vis. 6d. The cleansing and baths superintendent, under a misappre- 
hension, added a similar amount to the tenders (at £115. 15s.) of Messrs. 
T. A. Ashton (Ltd.), whereas that firm had already provided for the ttem 
in their tenders, so that the tenders of Messrs, Ashton were 2s. Gd. lower 
than those of the electric supply department. Under th? circumstances, 
the Health Committee have decided in favour of the work being given to 
Messrs. Ashton, and recommend that the resolution of the Council be 
rescinded. 

Walsall Council have accepted the following tenders :— 

Ed. Bennis & Co., two coal elevators with drivirg shaft, £175: British 
Westinghouse Co., transformer, £74, switch gear and meter, £57. 10s. ; 
Union Electrice Co.. two e.h.t. switches, £12. 12s.: Electrical Power 
Storage Co., removal. overhauling and cleaning St. George's hall sub- 
atation battery and re-erecting same at Darwell-street, £79 plus cost es 
per schedule of prices for new plates necessary. 

The Metropolitan Water Board have entered into a contract with 
the Pump & Power Co. for five * Humphrey " gis pumps at Ching- 
ford reservoir. at а eost of £19.388, and two elect rically-driven 
compressors are to be uxed for starting purposes. 

West Ham Council received 13 tenders for supply of 12 new tram- 
cars ; that of Hurst. Nelson & Co. was accepted for the car bodies 
(at £371 each) and for the trucks (at £117. 10s.) per раг; that of 
Dick. Kerr & Co. for the electrica! equipment, at £327. 10s. per car. 

Chester-le-Street Rural Council have accepted the tender of Сох- 
Walker's (Ltd.) for supply of an electric fan and overhead wires at the 
sanatorium at £230. 

Metropolitan Asylums Board has accepted the quotation of W. J. 
Fryer & Co, for alterations in the wiring and supplying low voltage 
lamps to the children's home at Tooting Bec asylum, at £35. 

Charlton (Victoria) Electric Light & Power Co. have accepted the 
tender of J. А. Newton & Co. for cables, wires and insulators at 
£342. 1s. 7d. 

Watford Council has accepted the tender of the British Westing- 
house Co. for 12 months’ supply of transformers. 

Canterbury Couneil have accepted the tender of L. A. Wells for 
wiring the destructor works. 

St. Helens Council have accepted the tender of the General Flectric 
Co. for supply of Osram lamps. 

Dewsbury Council have placed an order with Callender’s Co, for 
2.640 yds. of cable. 

The tender of Casella & Salvetti has been accepted for erecting 
electricity works at Maipu (Buenos Ayres province). 


The Postmaster-General's Department, Brisbane, have accepted. 


the tender of the Brisbane Electrical Co. for glass cells. at prices from 
^d. to 2s. 8d. each. corks and tubes for Meidinger battery at 1 }4. each 
and porous cups 4d. each. 

Sydney (N.S.W.) Council are recommended by their Electric Lignt- 
ing Committee to accept the tender of British Insulated & Helsby 
Cables for supply and laying of underground cables amounting to 
£15,006, Ils. 54. 

Tne Postmaster-General’s Department. Melbourne, hive acceptad 
the tender of W. T. Henley's Telegraph Works Co. for six miles 
copper, wool-insulated and braided two-conduetor wire, £30. 153. 


BUSINESS NOTICES. 


Price of Rubber Cables.— Notice is given that. owing to the fall in 
the market price of rubber, the members of the Cable Makers Asso- 
сімі п ате enabled to make a further reduction in the prices of rubber 
insulated wires and cables. 

Tho price lists of the various companies and firms in the Association, 
will, therefore. be subject to the following discounts to the trade: 
e Asoeiation " grade wires and cables and C.M.A. flexibles, 20, 15 and 
10 per cent.; | non- Association " class wires and cables 20, 25 and 10 
per cent. 

Messrs. Moncrieff P. Ford & Co., machinists. toolmakers, &с., 
have opened offices at 57, Colmore-row, Birmingham. 

The partnership between Reginald G. Nye and Roland C. Budge 
(trading as Nye & Co.). electricians, dealers in electrical apparatus, 
ke.. 69. Теа ег апе. London, E.C., has been dissolved. Perey J. 
Budge is io take the place of Roland C. Budge in the partnership. 


Robert E. Robson and Arthur C. ‘oleman (trading as Robson & 
Coleman). electrical engineers, Haymarket-lane. Barras- bridge. New- 
castle-on-Tyne. have dissolved partnership, Debts by Мг. В. E. 
Robson. who continues under the old style. 

ne 

Sale by Auction.— Messrs. Horne & Co.. 35. Old Queen-street. 
Westminster, S.W.. will sell by public auction at the Roya! Arsenal, 
Woolwich, on Thursday, 24th inst.. af 11 a.m., unserviceable and 
obsolete stores, including quantities of iron and steel, brass, eopper. 
gunmetal, lead and antimony alloy, zine., lead. aluminium, &c.. 
tools and lifting Jacks, pumps. telegraph and electrical instruments. 
650 old electric lamps. &c. The lots may he viewed at the Royal 
Arsenal, Woolwich. on Monday. Tuesday, and Wednesday. previous 
to and on morning of sale. Catalogues from the War Office. White- 
hall; the Ordnance Office. Tower ; and the Ordnance Office. Royal 
Arsenal, Woolwich. See also an advertisement. | 

Premises to Let.—Warehouse premises (opposite Liverpool-strect 
station) are advertised to be let by Messrs. Davies & Winder, 1, 
St. Swithin’s-lane, London, Е.С. 

Agency Wanted.—A South African wholesale electrical merchant 
desires correspondence with merchants and manufacturers of 
electrical accessories, See an advertisement. 


Patent Development.— The proprietor of patent Хо. 20,403 of 1905, 
for ** Improvements in Electric Contact. Devices," desires to enter 
into arrangements for exploiting same in this country. Communi- 
cations to Messrs. Haseltine, Leake & Co., 7 and 8, Southampton- 
buildings, Chancery-lane, London, W.C. | 

Imports.— The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during 
October, 1910. and (5) during the current. year from Jan. 1 to Oct. 
31. with the increases or decreases compared with the corresponding 
periods of 1909 :— 

Electrical machinery (a) £47,363 (increase £5.715), (b) 2476.030 (in- 
crease £50,740) ; telegraph and telephone cables (а) £40,045. (Increase 
£31,202). (b) £189,239 (increase £52,244) ; telegraph and telephone appi- 
ratus (a) £l 1.577 (increase £903), (5) £142,554 (decrease £1,.087) : other 
electrical wires and cables, rubber insulated (a) £6.474 (decrease £6,052), 
(b) £150,613 (increase £60,507), with other insulations (a) £5,204 (increase 
£1,298), (b) £26,083 (decrease £41,721) : earbors (а) £14,065 (increase 
£61). (b) £115,955 (increase £09,015): glow lamps (а) $55.004 (increase 
$7.590). (b) £401,631. (Increase £148,521) : are lamps and electric search- 
lights (а) £474 (increase £96), (b) £3,190 (decrease КӨТӨ); parts of 
are lamps and s»archlights (other than carbons), (6) £11,063 (decrease 
£854). (b) £73.852 (increase 617.496): primary and secondary batteries 
(a) £4,111 (increase £340), (b) £36,557 (decrease £1,410). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £155.600 (increas? £33,000), (b) £1,311,179 (increase 
£267,204). 

Exports.—The exports of electrical machinery, material, &c., (а) 
during October, 19I0, and (5) during the current year from Jan. 1 
to Oct. 31, and the increases and decreases compared with the cor- 
responding periods of 1909, are a5 follows :— 

Electrical machinery (а) £148.897 (increase £49,777). (b) £1,290,175 
(increase £105,517): telegraph and telephone cables (a) £64,684 (in- 
crease £37,492), (b) £1,790,692 (increase £1,249,602) ; telegraph and tele- 
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phone apparatus (в) £30,032 (increase £15,532), (5) £194,478. (decrease 
£20,823) ; other electrical wires and cables, rubber insulated (а) £11.866 
(ner ase 7.10%). (5) 5874.73 Gacrease £55,519). with other insulatiens 
(4) £35.29] (creas: 61.381). (05) £27 4,786 (шегоазо £18,206) ; carbons (a) 
£1.665. (inereass £64), (b) £14.290. (inerease £5.4); glow lamps (а) 
£12,584 (increase £43,828), (5) £106,263 Cirerease £43,611); are lamps and 
searehilights (п) 61.79% (decrease £46), (b) £17,029 (increase $206); parts 
of are jamps and searchtihts (other than carbons) (а) £4,903 (increase 
$45). (0) £13,783 Gnerease $903): primary and secondary batteries (a) 
£11.526 Cinereass £317). (5) £101,825 Grercase £13,162). Total of dec- 
trical goods and appiratus, other thin machinery and tel. graph and 
telephone wire, (6) £246,179 (inerease 472.749), (4) £3,280.004. (increase 


$522,050). 
BANKRUPTCIES, &е. 


A meeting of ereditors of the S.M.H. Tramway Syad. (ia vol. liq.) 
will be held at 13. St. Helen’s-place. London. B.C.. on Nov, 12. 

Telegraph & Telephone Instruments (Ltd.) is being wound up 
voluntarily, in consequence of the sale of the patents and other pro- 
peri v, in accordance with an agreement, dated July 27. 1910, between 
the company. Mr. J. Н. Webb and the Helsby Wireless Telegraph 
(‘o. (Ltd.).. Claims to Messrs. А. Baker and J. H. Webb, 25. Victoris- 
streci, London, S.W., by Nov. 23, 


At the London Bankruptey Court on Friday the publie examina 
tion of Eugene Victor Gratze, engineer, &c., took place. 

Total паек 53.901. deficiency $996. Debtor started. business in 
14, and, with two others, foated the Gratze Patents & Engineering 
Synd. (Ltd.) which paid him £500 cash ard £500 shares for his patents 
and inventions. Tho syndicate went into liquidation in August, 1908. 
and, having acquired the assets from the hquidator. the debtor (in March, 
1909) registered Gratze (Ltd.) to take over and carry on the business. 
He has since acted as managing director of the company. 

Mr. С. W. CHAPMAN, O.R., reported that the first meeting cf erediters 
had been adjourned until Pith inst. with a view to a schome «f arrange- 
ment being submitted. Phe examination was, therefore, adjourned 
until Dee. N. 


COMPANIES’ MEETINGS AND REPORTS. 


C 
Eastern Telegraph Co. (Ltd.) 


The seventy-seventh ordinary general meeting was held on Wednesday, 
under the presidency of Sir Jous Worre Burry. К.С. В. 

The SECRETARY (Мг. А. В. Hardie) read the notice convening the 
Meeting and the auditors’ report. 

dne CHATRMAN then said: Gentlemen, the gress revenue for the hf. 
year under review amounted in round figures to £664,200, as against. for 
the corresponding half-year of 1909, £592,600, cr an increase of 671.900. 
The messige receipts show а satisfactory increase of £68,100 when com- 
pored with the corresponding period of 1909, and Lam pleased to say that 
this improvement is spread over practically every branch of our traffic. 
This is satisfactory, as nothing of a politically untoward nature has hap- 
pened during the half-year to account for this additional revenue, and 
the increas: appears to be due to general improvement in trade. Interest 
on resrve fund investments and on cash at bankers on deposit. &с., is 
£3,800 more this half-year than in the half-year to Tune, 1909. On the 
expenditure side it will be seen that the total expenses for the half. year 
amounted in round figures to £282,800, ах against. for the corresponding 
period of 1900, £278,000, or an increase of £4.900, Expenses in London 
show an increase of £850, and expenses at stations are £10,900 more than 
for the corresponding half-year of 1909. Of this latter figure about 
£4.00) is in respect of salaries and wages due to automatic promotions 
and a slight augmentation in the number of stat ; the remainder of the 
Increase js spread over practically all the items of expenditure included 
in this abstract. During the half-year. expenses amounting to 525.400 
were incurred in connection with the prolongation of one of our conces- 
sions from foreign countries. Tho items to which IE have referred account 
for an increase in expenditure when compared with the corresponding 
half-vear, of 17.120, but, on the other hand, expenses attending main- 
tenance of cables are £12,400 less this half-vear than they were in the 
half-year to June, 1909, which is due to the cireumstance that only 215 
knots of cable were expended on repairs this half-year against an expen- 
diture of 405 knots in the half-year to June, 1909. The increase in our 
Mess ive receipts has enabled us to meet the additional working eX penses 
to which I have referred, to transfer to the general reserve fund £175,000, 
а um rather larger than usual at the end of an interim half-year, and to 
carry forward nearly £60,000, ` 

On the subject of our goneral reserve fund, E would remark that, to 
those who have not followed the policy of the Beard, the importance of 
mamt uning a large reserve fund may possibly not be fully appreciated, 
and if this vital question is considered merely from a suporticial standpoint 
thy amount at present accumulated might bo thought by such persons to 
be unduly гие. Ви stockholders who have been present at these meet- 
Ings, or those who have either read my remarks or the remarks of my 
predecessors on the subject, will, I think, fully understand the need for 
substantial reserves in such an enterprise as ours, and appreciate the 
comforting feeling of security which is thereby engendered. Rather more 
thin 10 years ago it waa considered very important to strengthen our 
system between Great Britain and Australia by an alternative route via 


St. Vincent-Ascension St. Helena South Afvica-Mauritius and Сесе 
Island. This scheme, together with other important cable requirements 
Which developed about the same time, entailed the expenditure of a very 
lavge sum of money; but the financial burden was rendered hearal te 
from the fact that this Company, as well as the Eastern. Extersien 
Company, was able to draw largely upon its reserves. These new cables 
have materially helped us to hold our own against the Government 
subsidised cable across the Pacitic; and preserve а larger share ef the 
Australian. trate than we would otherwise have been able to Чо. In 
consequence of the sul stantial -ums which we have been able te withdraw 
from reserve, our capital expenditure on account of cables during the 
last 10 years has only. been increased by £350,000 5 whereas during the 
sane period two and a half millions has been spent on cables, ard the 
tutal so charged against reserve from the formation of the Company to 
date amounts to no tess a sum than £4,.600,000, Just consider what the 
p sition of this Compiny would have been had we distributed the whe te 
ef cur surplus reserve instead of adopting the course which we have 
parvied.. In. order to meet. the large expenditure to which 1 have 
referred it would have been necessary to issue additional capital cftn: t 
шорр мапе times, ard thereby creating a serious permanent cherie 
against revenue. In that case, gentlomen, 1 have ро hesitation in 
stating that the financial status of the Company weuld have been vay 
different from that upon which we have every reason to corgratulate 
ourselves to-day. The advantages of an ample reserve furd are mar y, 
not only to the stockholders, but to the Government and the telegraphirg 
public as well... Eam imbucd with the importance cf the reserves, ard Там 
convinced that the stability of the Company is in a great measure aue 
to the poliey which has been pursued so consistently frem the first, of 
maintaining substantial reserves. "The Associated Telegraph Companies 
cannot stand still. They must " follow the flag.” Sometimes negotia- 
tions drag along slowly, but at other times matters develop rapidly, ard 
we must be prepared to act promptly should occasion arise. It is so much 
easier to do so with success when you have the money at your command, 
We have in contemplation some important renewals on some of the 
older. sections, the cost of which wall be charged against the general 
reserve funds in the usual way. 

Owing to the further depreciation in. British Government and British 
railway securities, we have considered it advisable to transfer an addi- 
tional sum of £56,000 from the reserve fund asa © provision on account of 
investment fluctuations.” making а total provision of £230,000. I am 
ghd to say that the traffies continue satisfactory. and I do rot think the 
Company has ever been in а sounder position to carry out the require- 
ment: of the public than at the present time. 1 row move the гасу ой 
of the report and acccunts. 

The VICE-CHAIRMAN and. MANAGING. DIRECTOR (Sir Јона 
Denison-Pender, K.C.M.G.) seconded. the motion, which was carried 
unanimously. 

Resolutions were afterwards passed re-clecting the retiring directors, 
the Marquess of Tweeddale and Sir Albert J. Leppoe Cappel, and the 
auditora, Messrs, Deloitte, Plender, Griffiths & Co. and. Messrs, Welton, 
Jones & Co. 

Mr. AGIUS said he had been abroad this vear, and had visited severa | 
of the Company's stations on business, He had received uveat attention 
and courtesy from the staff; and he wished to acknowledge the fact in the 
presence of the directors and the stockholders. 

Mr. J. NEWTON proposed а vota of thanks to the chairman, dirce- 
tors and staff, and remarked that he did not know that a better report 
had ever been submitted to the stockholders by the Directors than that 
presented on the present occasion. 

The vote was carried unanimously, and. the chairman having briefly 
replied, the proceedings terminated, | 


Eastern Extension Australasia & China Telegraph Co. (Ltd). 


The seventy-fourth half-yearly ordinary general meeting was held on 
Tuesday, under the presidency of Sir Jons Worrk Barry, К.С. В. 

The GENERAL MANAGER and SECRETARY (Mr. Е. E. Hesse) 
having read the notice convening th» meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, I think the shareholders will 
agree that the accounts for the half-vear under consideration are not 
unsatisfactory. The gross receipts for the past half-year amounted, 
roundly, to £345,000, against £291,000 for the corresponding poricd of 
1909, showing an increase of 454.000. This substantial amount is 
derived from increased traffic all over the Company's system, but the 
greater part of it is undoubtedly attributable to the remarkable develop. 
ment that has taken place in the rubber industry during the list year or 
two. The working expenses amounted in round numbers to £152,400, 
against £157,000 for the corresponding period of 1900, showing а decrease 
of £41,600. This saving іх partly due to the closing of the Tasmanian 
stations last year, and partly to the discontinuance of the special allow. 
ances granted to the staff affected when the Mexican dollar in the Straits 
Settlements was placed on а gold basis, and resulted in a diminution of 
their currency meomes. Ах, however, the cost of living in the Far East, 
particularly in the Straits Settlements, has risen very considerably during 
the last few vears, it has recently been found necessary to substantially 
increase the remuneration of the staff in that region in order to fairly 
meet the new conditions which have arisen. "The shareholders must 
consequently be prepared, when the accounts fer the current half-year 
are before them, to see an increased expenditure on this account instead 
of a reduction as on the present occasion. The net profit for the half-vear 
was, roundly £171,000, and, after adding £26,000 brought forward from 
the previous half-year, there remained an available balance of £197,000, 
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Th^ usual quarterly interim dividends of 2s. 6d. per share, or at the rate 
of 5 por cent. per annum, have bcen paid for the past half-year, and 
£50,000 has boen transferred to the general reserve fund, leaving a balance 
of £72,763 to be carried forward as against £o8 844 carried forward in the 
corresponding half-year of 1909, when no addition was made to the 
general reserve fund. 

As our reserve fund investments show further depreciation during 
th> past six months, principally in British railway securities, your 
Directors have considered it advisable to make further provision on this 
account, and hive debited general reserve fund with an additional 
£30,000, making the provision against depreciation £150,000. Statements 
having recently appeared in some of the newspapers regarding a proposal 
for th» introduction of a reduced rate for deferred telegrams in plain lan- 
guage, the shareholders will perhaps expect me on this occasion to make 
som reference to the subject. A proposal of this nature has been sub- 
mitted by the British Postmaster-General to the. various cable com- 
panies interested, and the matter is now under considcration. The 
ficilities which are afforded under the International Telegraph Regula- 
tions for the use of code language in telegrams enable а very. large 
economy in the cost of telegraphic messages to be made by those persons 
who are ма position to take full advantage of them, so much so that 
there is little or no ground of complaint with regard to the cost of coded 
telegrams. There аге, however, certain classes of the community who, 
owing to the circumstances in which their telegrams are necessarily sent 
or to their not having previously arranged with their correspondents an 
agreed code, are compelled on occasions to use plain language. Such 
individuals are therefore practically prevented from deriving any benefit 
from arrangements as to telegraphic codes which are intended, in theory, 
to be cepon equally to all users of the International Telegraph System. 
This relative disadvantage of the users of plain language, though ip 
many cases preventable, presses hardly upon them, while it is in point cf 
fact Jess troublesome as a rule for the telegraphic service to transmit 
telegrams in. plain language than telegrams in code, especially in those 
codes composed of ‘artificial words ` which are so widely used. The 
object of the proposal of the Postmaster-General is to meet a much-felt 
social want which has been acknowledged by the Company for some 
years, and which we in 1902 endeavoured to meet by compiling and 
publishing our |“ Eastern Social Code," to be kopt available at all our 
stations for the use of the publie. It is believed by the Board that tho 
revenue of the cable companies will not be adversely affected by the 
new proposal, provided that proper safeguards are incorporated with it 
to prevent the privilege boing abused, and our Associated Companies 
have therefore agreed to the proposal in principle, leaving the necessary 
details to be worked out. This may, however, take some little time to 
accomplish. 

Turning now to the subject of wirelcss telegraphy, vou will also be 
interested to learn that by arrangement with the British Government we 
ar? about to establish a wireless installation at our Keeling-Coces station 
to enable telegrams to be exchanged between passing ships and this 
romote station. The necessary apparatus is now being sent out. from 
this country for the parpose. ‘Phe installation. is expected to be in 
working order early next year, and the facilities thus afforded will doubt- 
less b» greatly appreciated and made us? of by the many ships passing 
the Keeling-Cocos [shinds. The erection of wireless installations is also 
contemplated at our Singapore and Hongkong stations, but the details 
in connection with the licences for those installations have not yet been 
definitely arranged with the British Government. ] now move the 
adoption of the report and accounts. 

The MARQUESS of TWEEDDALE, K.T.. seconded the resolution. 

Tho CHAIRMAN (in reply to a shareholder, Mr. Reich) said: With 

aspect to the increased allowances to the staff in the Far East, the matter 
has heen investigated on the spot by two of Gur most valued representa- 
tives in that part of the world, one of whom came to England to confer 
with a committee appointed by the Board to consider the subject: and 
the committee, as а result, came unanimously to the conclusion that the 
staff were suffering а hardship from the rise in the value of all commedi- 
ties in the Far East, and that it was our bounden апу to meet that state 
of things. Tam, therefore, afraid that I cannot hold out any hop? to the 
shareholders that there will net be à ris? in the item of salaries and 
allowances in the Far East. I hope it will not be much, but I am 
sure that you would not wish the staff to be unfairly dealt with. (Hear, 
hear.) With regard to the question of depreciation, we are rot writing 
down our reserve fund investments to any particulir price. The 
amount уе have written down is an allowance for possible depreciation 
when we come to sell them. and very nearly represents the prices of 
the day. I have always said to the shareholders that the prices of the 
day really cannot be taken as the value of our investments. If you 
tried to sell all our investments on any particular day you could not get 
any market for them: but we have taken a broader view. and have 
written down all the loss we can see, excepting about £8,000, from the 
prices of the day, and T think that that is enough. With respect to the 
question raised by Mr. Reich of investments gencrally, there is no doubt 
that matters are very unsatisfactory as regards some part of our invest- 
ments—not so much our modern investments as those which were made 
many years ago, when Consols were at, I do not know what price, but 
probably equal to 15 per cent. or 20 per cent. higher than they are at the 
present time. The investments made at that time have suffered very 
serious depreciation, and the depreciation in Consols is only an index cf 
that which has taken place in all those securities which are generally 
known as British gilt-edged securities. The investments which the Board 
have lately made I do not think will fall in the same way, but until we 
see Consols again at something like the prices which obtained 10 or 12 
years ago, I cannot hold out any hope that the best British railway 
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securities will regain the prices giver —and fairly giver—by the Directors 
at that time for those securities. We always keep our eyes open for any 
of those short-dated securities to which Mr. Reich has referred, and we 
shall continue to do so. I hope, therefore, you will be satisfied that the 
Board are doing all they can in the direction of keeping your money safe. 
At the same time, one cannot help the market fluctuations; and with 
Consols at their present price no опе need be surprised to ясе our railway 
debentures following suit and being depreciated. 

The resolution was then carried unanimously. 

A very cordial vote of thanks, proposed by Мг. Т. W. Stephens ard 
seconded by Mr. Reich, to the Chairman and Directors, and to the staff 
ut home and abroad, brought the proceedings to a close, 


Western Telegraph Co. (Ltd.) 

The seventy-fourth ordinary general meeting was hell on Weidnes lay, 
under the presideney of Sir Jous Worrk Barry, K.C.B. 

The SECRETARY (Mr. Е. Steer Hodson). having read the notice calling 
the mecting and the auditors’ report, 

The CHAIRMAN then said: Gentlemen, the continued development 
and progress in the commercial conditions of the great countries of South 
America are remarkable, and the Company has shared in this prosperity. 
] may also, perhaps, remark that our system of submarine cables has been 
of much service to those countries in affording adequate mears for 
speedy and accurate communication with the rest of the world. Com- 
paring the accounts new before you with those fer the corresponding 
period of fast year, the message revenue shows an increase of £44,000. 
Dividends on investments in other telegraph companies and trarsfer 
feos are practically the same as in ТЭЭ, Interest on cash on deposit 
and rerts are less by $430. but interest on reserve fund investments is 
mere by £1,500, so that the net revenue was increased by about £45,000, 
General expenses in London show an increase of £315, principally on 
account cf salaries, legal expenses, stationery and office expenses. The 
cost of administration of the stations abroad was higher by £14,100. 
Increased salaries, additions to staff, rent, &c., account for a great part 
of this increase. The rise in the rates of excharge in. Madeira, Nt. 
Vincent and Brazil has also added to our expenses. Some items were 
less, and there was a reduction in the cost of administering the pension 
funds ard ап absence of any charge for improved apparatus for cable 
working durirg the period under review. and the maintenance of cables 
and expenses cf ships during the half-year were less. Th» total of the 
above debits ard credits show an increase of our working exporses of 
£15.097. Much cf this extra cost is, I hope, of a non-recurrent nature, 
although it must be admitted that working expenses appear to be in- 
ereasirg in all the countries served by the Company, and also in о т 
countries. From the report уоп will see that. we chartered the 
“Cambria.” belonging to the Telegraph Construction and Maintenance 
(о. This was necessary, in order that our own cable steamer, ©“ Norse- 
map," should come home for repairs to maintain her in the state of 
efficiency required by “ Lloyds.“ Tam pleased to say the repairs to the 
" Norseman " wore completed in September and she is row back again on 
the Brazilian station. 

After providing £16,232. 14%. 94. for debenture stock interest, and 
£7.773. 145. 5d. for income-tax, there remainsa balance of £230,034.65.1 1d. 
To this is added the sum of £6,008.. 135. 3d. brought forward from Dee. 
31 last, making а total of £236,043. Өз, 24. А quarterly interim divi- 
dend, amounting to £31,159. 10s. has been paid. £135,000 transferred 
to the general reserve fund and £10,000 to the land and buildings depre- 
ciation fund. The Directors now recommend the declaration of a tinal 
dividend of 3s. per share, making, with the interim dividends, a total 
dividend of 6 per cent. for the усаг, also the payment of a bonus of 2s. 
per share, both free of іпсоте- (ах, which together will amount to 
£51,982. 10s., leaving a balance of £7,512. 18s. Sd. to be carried forward. 
The dividend and bonus will be payable on Хоу. 19. Securities which 
cost the Company £310,202 have been sold during the half-year under 
review and real sed £289,006. A proportion of the loss sustained through 
depreciation has been debited to the fund set aside for the purpose, and 
the balance charged agairst the general reserve. 

Although considerable sums have been transferred from revenue to 
the general reserve during the last 12 months, the total of that fund is 
now about £385,000 less than at June 30 last vear, owing to the with- 
drawal during the 12 months of nearly £700.000. for new cables, бе. 
Another cable is being now manufactured and will, we hope. be laid 
between St. Vincent (Cape Мега Лара) and the Island of Ascension 
by the end of next month at a cost of something over £300,000. 

At the general meeting in November last усаг 1 mentioned that nego- 
tiatiors were being conducted with the Government of Brazil for th? 
submersion of a cable between Ascension and Rio de фапето. These 
negotiations have not yet been brought to а successful conclusion, but 
should they be so the cost of that cable will amount to over £300,000. 
We have thus in view very corsidcrable demands on our reserve fund at 
no distant date in order to keep abreast cof the necessities of our trafħe. 
It is to be borne in mird in connection with future revenue that the 
Company have made a reduction in their tariff of 75 centimes per werd 
between Argentina ard countries outside South America in considera- 
tion for certain privileges contained in the concession recently granted 
the Company by the Argentine Government. This reduction has only 
affected one month out of the six months under review. but amounts to 
а considerable sum. It is of course to be hoped that the reduction may 
be partly met by increase in traffic to be carri 4. И is further to be 
remembered that before many months elapse we shall have to encounter 
the competition of the German cable between the Canaries, West Africa 
and Pernambuco, which it is expected will be laid in February next, 
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New premises at. Buenos. Ayres, which will not only provide ample 
accommodation for our growing necds but enable us to let out a portion 
to suitable tenants, will cost us, roughly, £75,000, 

In order that cable repuring steamers may be enabled if necessary to 
communicate with other vessels and with radiographic stations ashore, 
the Associated Cable Companies decided to instal wireless apparatus 
upon their vessels, and the cable steamer ‘ Norseman " was recently so 
fitted. ‘This system of communication may at times prove extremely 
valuable to vessels needing assistanee and possibly in the saving of life, 
while promising to be useful to our ships and the publie. 1 now move 
the adoption. of the report ard accounts, and the declaration of the 
dividends set ont therein, 

The DEPUTY-CHAIRMAN (Sir John. Denison-Pender, K.C.M.G.) 
seconded the motion. 

Mr. GEORGE ENNES said it was very gratifying indeed to know that 
the financial position of the Company was so strong that half a million 
could be taken from the resecve fund and be regarded as a trille of which 
it was not necessary to take апу notice in the report. He thought the 
Directors deserved the shareholders’ congratulations in every respect with 
regard to their methods of finance, 

The CHAIRMAN put the motion to the meeting, which was carried 
unanimously. Continuing, he proposed. the re-election of the retiring 
Directors, Sir Albert 7. Leppoc Cappel, К.С.Е. Мг. John Gordon and 
Mr. John George Griffiths, which was approved, The retiring auditors, 
Messrs, Deloitte, Plender, Grittiths & Со. and Messrs. Сапе. Jackson, 
Jetlervs, Wells & Co., were afterwards re-elected. and a cordial vote of 
thanks to the Chairinan, Directors and staff terminated the proceedings. 


Edison & Swan United Electric Light Co. (Ltd ) 


At the twenty-seventh annual meeting vesterday (Thursday) the 
chairman (Мг. Нехку WorrENDEN), in moving the adoption of the 
report. said that the result of the year's trading had been of a disappoint- 
my character, but the explanation was not far to seek. Brietlv, Ц was 
due to the fact that the manufacture of electric incandescent’ lamps, 
Which was their main business, had been revolutionised during the past 
few vears, The carbon lamp had been largely superseded by the metal 
filament lamp, and naturally they had had to adapt themselves to the new 
order of things, and that had been a long and costly proceeding. ln the 
first place, the selling price of carbon lamps had suffered in view of the 
generally reduced demand for that class, and consequently the protit 
attending their manufacture and sale. had necessarily dwindled. He 
might sav, however, that in point of numbers they had not felt the reduced 
demand so greatly as some of their competitors, seeing that their sales in 
number had remained. stationary in comparison with those of the 
previous year, but the money realised was 13 per cent. less. In the 
second place, the difliculties attending the production of а new and 
costly type of lamp. such as the metal filament. lamp, had been great. 
During the year under review they had done much valuable work in 
snecessfully overcoming their final difficulties, and their present produc- 
tion of those lamps was giving satisfaction to the users, as was shown by 
their constantly receiving repeat orders of increasing magnitude. During 
the carlier part of the усаг the costs of production were very high, as was 
almost inevitable in the case of establishing a new manufacture. Much 
work of an experimental character had had to be done, the cost of which 
had had to be borne by revenue. Strenuous efforts, however, were made 
to reduce these costs, and they had been successful in that direction, They 
might now congratulate themselves upon being in a position to produce 
the best quality of lamps in large quantities at very reasonable costs 
indeed, reiard being had to the expensive nature of the article dealt with. 
Unfortunately, the vear under review did not derive its share of benefit 
from those labours, but thev ventured to hope that in the current 
vear they would reap full advantage from the steps they had taken and 
there would be a marked improvement as a consequence, judging from 
the results produced in the month which had clapsed since the close of 
the financial vear, which had been of a very satisfactory character. As 
to the prospects of demand for metal filament lamps, he thought that the 
field for their use shonld be aw idely expinding one, owing to the economy 
resulting from them and the vastly improved light which they gave. 
These effects should largely extend the use of electricity as a source of 
Wumination, and so increase the demand for incandescent electric lamps. 
He might just mention one special direction in which the demand should 
be very large, namely, the high candle-power lamps which were now 
being produced. These should largely supersede arc lamps and чах for 
street lighting, and also for large places, whether for indoor or outdoor 
use. The company was producing these lamps in all candle- powers up to 
and including 1,000 c.p. In addition to the lamp business, they were 
manufacturing amd selling fittings and accessories, and many other 
articles, "The value of their turnover in these had kept up also, and had 
shown, indeed, a slight increase on the previous year. This increase 
had been accentuated since the close of the period under review. He 
then dealt with the accounts, and said that the same allocations, as in 
previous vear, had been made for depreciation of buildings, plant and 
stock. ‘Their interest in the Altrincham Electric Supply (Ltd.) remained 
Practically unchanged, there being a small reduction only in that com- 
pany s indebtedness to them. In conclusion, he said that if no new 
discovery arose, nothing unexpected and of an untoward character, the 
beard looked forward to being able to meet the shareholders next усаг 
With figures of a much more favourable and encouraging Character. 

Mr. E. B. ELLICE-CLARK, M.Inst.C.E., seconded the resolution, 
Which was adopted unanimously. 

. The retiring director. (Mr. Elice-Clark) and the auditors. (Messrs. 
Welton, Jones & Co.) were re-elected. 


CAPE ELECTRIC TRAMWAYS (LTD.)—The directors’ report for the 
year ended June 30 etates that, after providing 10r debenture interest 
and redemption and taking into account the balance brought forward, 
the credit balance is £9,047. 12s. 6d., which has been carried forward. 
During the year the tramways carried in Cape Town 12,207,739 passen- 
gers, earning £119,936. 9s. 'l., against 11,883,180 passengers, earning 
£117,714. 13s. 11d. for 1908.9. In Port Elizabeth 3,162,246 passengers 
were carried, earning £32,882. 13s, agaist 2,978,217 passengrers, 
earning £31,455. 9s. There was an increased profit for 1909.10 of 
£13,C62. 158. 10d., compared with 1968.9. The period of financial 
depression in the Cape is passing away, and both tlie tramway systems 
in Cape Town and Port Elizabeth have shown a saustactory expansion 
of trattic, which is being well maintained in the current months of the 
new year. Mr. Ludwig Breitmeyer has been appointed chairman in 
the room of the late Col. Sir Charles Euan-Sinith. 


CONSOLIDATED SIGNAL C2 (LTD.)— M the meeting last. week the 
chairman (Мг. W. Hollard said the profits showed a heavy falling off 
compared with the two previous years. The lack of improvement in тай. 
way engineering continued throughout the whole of the year. There had 
been а slackness of orders from both the home and foreign railways, 
During the past two or three years there had been no development of any 
magnitude in the railway business of the country, Consequently, there 
had practically been no new works of any importance to feed their fac- 
tories, and though the trade of the country, Judged by imports and ex- 
ports, showed signs of improvement, the railway mdustey had not felt it 
sufficiently to justify expenditure in their direction. И wasa matter of 
regret that some of the older companies continued to manufacture their 
own signalling appliances. During the vear all the works of the sub- 
меагу companies had been on short time, and it had been necessary to 
discharge а considerable number of men. The total profits earned by the 
subsidiary companies were £42,886. After deducting interest, deprecia- 
tion, and other writings off. the balance was £15,852. The directors pro- 
pose to apply £3.418 from amount carried forward last vear (£7.007) and 
to draw £2,167 from unappropriated profits carried. forward from pre- 
vious years in accounts of subsidiary companies (69.316). They recem- 
mend that the balance of the preference dividend Бе paid. making 
6 percent. for the year, and that a final dividend of 6d. por share be paid 
on the ordinary shares, making Is. per share for the усаг, leavirg £3.68 1 
to be carried forward. 

COIDOBALIGHT, FOWER & TRACTION CO. (LTD.)- SiclivirgCourteray 
presided at the meeting on Monday, and said the net profit for the past 
year was £17,507. compared with £13,810 a year ago, enabling them to 
recommend a dividend at the rate of 3 per cent. on their shares, or an 
increase of 1 per cent., while they carried forward £8.202, compared with 
£4.867. Active progress was being made by the contractors (Messes. 
J. G. White & Co.) with the werk upon the Calera hydraulic installation, 
which was an installation comprisirg about three milis of canals, pipe 
lines and tunnel, and was designed to generate about 0.000 Hop. to be 
transmitted some 15 miles to the City of Cordoba. The fist portion of 
that power should be available by about September next. ard the whole 
by the end of 1911. With regard to the electric tramways they had 
14} miles constructed ard 12 miles in opc ration, compared with 61 miles 
constructed and 44 miles werkirg lert year. ‘The mew tramway con- 
cession was granted last month; it was for a term of 75 усаг, and 
provided for the clectritication of the combined systems new owncd by 
their tramways company, and, instead ef 6 percent. of the gross receipts 
which they now paid to the municipality they vould for the next tive 
vears pay only 4 pir cent.. then fer the № years ensuing 2 por cent. 
Great credit was due to the тарар (Mr. D' Abbadie) fer the manrer 
which he had handled the negotiations in connection with the concession. 
The units of electrical energy sold for private lighting and power by the 
Light and Power Company during the months of April to August showed 
an increase of 33 per cent. over 1909. The saks of that company had 
shown a steady annual increase for at least seven years past. and every- 
thing pointed to continued advarce in the future. ‘Phe increase in the 
combined net receipts of the Light ard Power and Tramways Companies 
for th * first six months of the current financial year showed an ipcrease of 
nearly 22 рог cent. over the corresponding priod of 1909. The special 
illuminations for the Argentine centenary cclebratiors in May helped the 
result, but if they excluded the additional protits arising from tli se 
illuminations the increas? was 377 per cent. The waters of th» River 
Primero, from which the Cordoba Light and Power Company derived tts 
hydraulte power. were impounded by one of the largest dams n the world, 
The Goverament of the Province ef Cordoba, who built the dam, decided 
that it required certain repairs, and, in order that these might be executed 
they emptied the dam at the end cf August. They had cabled that the 
work was completed on 3rd inst. Practically the whole of the 2,000 н.в. 
steam plant was now in operation, so that thi re should be no difficulty in 
maintaining the full load during such time as there was no water available. 


DELAGOA BAY DEVELOPMENT CORPN. (LTD.)— At the recent 
meeting the chairman (Mr. Н. К. Не па) said that the tramways 
showed an increase in gross passenger traffic of £1,589. 16%. 5d., in freight 
trafic of £361. 16s. 5d. and in power sales of £1,106. 6s. 6d.. while the 
working costs remained practically the same. The result of the working 
of the telephone svstem remained about the нате 83 the previous vear. 
The company has acquired a preponderating interest in the shares of the 
Electric Light Со. The company was a French concern, with an issued 
capital of £50,000, and in order to acquire the interest they had created 
£25,000 6 per cent. second debentures. 

NORTHERN LIGHT, POWER & COAL CO. (LTN.)— The directors’ report 
states that the greater part of the proceeds of the issue of 81,750,000 3 per 
cent. gold bonds (made in June, 1900) had been applied in the erection 
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of an 8,500 н.р. plant near Dawson City. Yukon Territory, the installation 
of a 44 mile transmission line from the power station to Dawscn, the 


development of the Company's collieries, &e. "Ihe werk has now been 
practically completed, and since Aug. 24 last power has been ger erated, 
transmitted and sold to large and responsible power consumers, 1n 
addition, a short transmission line was constructed to supply the Yukon 
Gold Co. with power. and the Company's railroad brought up to date and 


other works completed. The power sales are sufficient. to absorb the 
greater part of the surplus power the Company has to dispose of. after 


the requirements of the White Channel Gravel Minirg Со. have Респ met. 


The profits from the sale of power to the White Channel Gravel Minirg 


Co., the earnings of the utilities Comparies (the Dawson Electric Light 
anl Power Co. Dawson City Water ard Power Со. and Y ukon 


Telephone Synd.) and the profits on the sale €f coal ard surplus power 


should show a considerable surplus сусг the fixed charges for debenture 
interest and redemption, management, &е. The details of profits are 
not vet available, ard so far as sale c f power is сосе mcd they cover only 
the ported from Aug. 24. 

WEST )NDIA & PANAMA TELIGRAFH CO., LTD.—The directors’ 
report for the half-ycarended June 20 states that the amount tocredit 
of revenue is £43,523. Os. 114., against £28,669. 3s. 1Cd. for the corre- 
spondini half-year cf 1509. Exyenses have becn £24,650. 12s., against 
£25 067. 193.54. The result is a talance of £18,687. 83. 11d., to which 
is added £1,£12. 8s. 64. interest on investment and £840. 2s. 54. 
brought forward, making available £21,229. 193. 164. The directors 
propose that this amount be dealt with as follows :—First preference 
shares, dividend of €s. per share for six months to June 20 (£10,268. 1ё».). 
Second preference shares, payment of 155. per share (9s. balance 
uccrued to Dec. 31,1909, and бз. dividend six months to June 50), absorb- 
ing £3,501. 15s. Ordinary shares, 1s. per share (tax free), £4,416. 15, 
After placing £1,CC0 to reserve, the balance forward is £1,953. 5s. 104. 
The tratlic receipts for the six months show an increase of £4,648. 178.7., 
compared with those for the corresponding period. The cables con- 
tinue to be maintained in good working order. 

WESTERN UNION TELEGRARH CO.—lhe annual report of the president 
for the year ended June 10 last (submitted to the sharchelders on 12th 
ult.) states that carly in the year the executive committee appointed 
Messrs. E. J. Hall, J. H. Schitffard Н. А. Bishop toexamine the accounts 
and authorised them toem ploy expert essistance. This committee engaged 
Messrs. Price, Waterhouse & Со, vith the assistarce cf engineering 
experts selected by them, to value th: property ard other assets, check 
liabilities, and recommend such charges as might be found nece-sary to 
bring the accounting system up to the best modern stardards., As a 
result cf their work а balance-sheet Ваз been prepared showing the con- 
dition of the property at the clese (f the year ended June 30, ard the 
ewunings and experscs during that year. ‘Phe accountant’s report shows 
that there has been no charge in the outstar dirg capital stock curing the 
усаг. Tho funded debt shows an apparent increase cf. $1.927.000, 
although in fact it has been reduced S2.000,000 by the purchase cf that 
amount of the company's 4 per cent. convertible bonds. The increase 
as shown is due to the fact that bores of subsidiary companies assumed 
or guaranteed by this company to the amount of 87.000.000 less held in 
the treasury 83.043.000. making a net outstanding obligation. «f 
82,057,000, have pot heretofore appeared as а liability in the reports of 
the company. Whil^ the surplus hes been reduced) Бу charges made 
against it the assets of the company are substantially in excess cf its 
outstanding cap til and debt, and. provision has been made for cable 
reserve and cortingert abilities not heretofore taken. into. account. 
Messages transmitted during the ycarv ere the largest number on tecord 
(75.135405), and showed an increase cf 7.081.066 over the previous year. 
The inerease in the number of offiecs wes 204. There was added during 
the year 2,547 miles of pole ard cable mileage (making a total of 214.360 
miles), and 46,549 miles of wire (total 1,429,049 miles), of which 30.515 
miles were copper Copper wires, being much хорог to iron, are used 
chiefly on the long circuits, and with the great proportion of copper now in 
use, th: transmitting capicity and permanent life of the whole plant have 
been greatly increased. The general sup: vintendent of the first divisten 
(Mr. Belvidere Brooks) was appcinted general manager, the number cf 
general divisioss war increased from four to six, ard other chonges have 
been made which will increase the efficiency of the organisation, 

On Dec. 15. 1909. а contract was made with the American Telephone 
and Telegraph Со. providing for the joint use of plant ard operating 
fvaihties which will, when fully worked out, acd greatly to the efficiency 
of the service and to economical operation. Under arrangements now 
in operation in some sections of the country, and which will soon extend 
to all, it is expected that continuous telegraph and cable service will be 
maintaiued might and day and every day. An пир: таті event cf the 
vear was the intreduetion of the “ Night better.” The response cf the 
public has been most gratifying, and jis manifesting itself in a large 
Increase in gross receipts. 

The dividend has been continued at 3 per cent. because in the opinion 
of the directors no change should be made in this rate until it is determined 
what, if any, further charges should be made on account of depreciation 
ог reconstruction, and until such re-arrangements and improvements in 
the property shall be made as vill enable new improved and extended 
facilities to b» given to the public. The telegraph earnings for the усат 
were $831,788.246-38, and total earnings $832,754.111-13..— Operating 
expenses (including rent of leased lines, reconstruction, repairs, &c.) were 
$25,761.40 62 and taxes Ss4U,808-26, leaving $6,139,808-25. With the 
addition of income from loans and investments 81,132,001-80 the net 
profits were $7,274,900-05. Interest on bonds of the Western Union 
Telegraph Co. required $1,687,829-73, and dividends paid Oct., 1909 and 


Jan., April and July. 1910, $2,989,696-50, leaving the balance transferred 


to surplus account $2,597,373-82. 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 

8. BOTTONE & SON (LTD.) (112,4:6.)— «gr. Oct. 28, capital £2,000 
in £1 shares, to take over the business of an electrical and mechanical 
engincer and manufacturer carried оп by А. E. В. Bottone аз S 
Bottone & Son. Private company, First directors, A. E, В. Bottone 
and J. Husbands, Reg, office, 95, Manor-road, Wallington, Surrey, 

LICHTENFELD BURGLAR ALARM CO. (LTD.) (112,522.) Кер Nov. 5 
capital £3,000 in £1 shares, to carry on the business of mechanical and 
electrical engineers, manufacturers of burplar and fire indicators 
electrical and agricultural instruments, &c , and to adopt an agreement, 


with S. Lichtenfeld. S. ештин is a life director. Rey. otlice. 53 
New Broad-street, London, Е.С. | i 


MORTGAGES AND CHARGES. 

LONDON TELEGRAPH TRAINING COLLEGE (LTD. ‚— Satisfaction in full 
on Oct. 20, 1910, of debenture dated March 24, 1909, securing £100 
has been filed. B ' 

SPAGNOLETTI (LTD.;--l'articulars of £12,500 debentures, created by 
resolutions of Aug. 12 and Oct. 22, and secured by trust deed dated 
Oct. 22, 1967, has heen tiled, the amount of the present issue being 
42,060. Property charged, Goldhawk Works, Shepherd's Bush, W., 
and the company's undertaking and property, present and future, in- 
cluding uncalled capital, Trustees, J. В. Зраспое 1 and G.J. L. 
Nicholson. ; 

NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)—Particulara of 
£1,5C0 second mortgage debentures, created Sept. 18, have teen filed, 
the whole amount being now issued. Property charged, company's 


undertaking and property, present and future, including uncalled 
capital. No trustees. 


— 


CITY NOTES. 


acumen 

MEMORANDA (Nov. 10\.—Bank rate 5 per cent. (Oct. 20, 1910) 
Price of silver, 25:4. peroz. Conaols 79: —79; for money ; 792—792 for 
account. Consols Pay Day, Dec. 1; Stock and Skares Continuation 
Days, Nov. 28 and Dec. 13; Ticket Days, Nov. 29 and Dec. 14; 
Pay Days, Nov. 11 and 50; Mining Shares Carry Over Days, Nov. 25 
and Dec. 12. 

PRICES ОР METALS (Londcn).—Cepper, cash, 57: ; three months, 
582. Lead, English, 12; —15 % ; foreign, 15\—15%. Spelter, 24.24]. 
Tin, Englieh, 165—166; foreign cash, 1651: three months, 166}. 
Ircn, Cleveland, cash, 49/64, three monthe, 50/65. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— l'ho number of units 
delivered. to consumers Curing the five weeks ended Sept. 30 was 
1.105.049, compared with 974.050 units in the corresponding period of 
1909. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—' |l he 4 per cent. guaranteed 
debenture stock trapsfer boc ks of this company will be closed from 170 
to 30th Inst. inclusive, preparatory to payment of interest due Dec. L 1810 

COMPANIES TO BE STRUCK OFF THE REGISTER. — The following will 
be struck off the Revister of Joint Stock Companies unless cause to 
the contrary is shown by Feb. 4:— 

Conduits & Fittings, General Electrice Inspection Co., Internation Ц 
Teleseriptor Synd., Simplified Underground Conductor Co., Telephone 
Bell Push Synd. 

The following will be struck off the Register, unless cause to the con- 
trary is shown bo fore Feb. 8 :— 

Accessible Battery & Engineering Co. Ashford & District Electric 
Supply Co, Automatic Circuit Breakers, Bastian Mercury Vapour Lamy, 
British Accumulator Co.. Eritish Are Lamps, British Inventi rs Corp. 
Camberley Electric Supply Co. Crawford Electrie Lamp Nyrnd., 
Ekstromcr Accumulater Со, Electrical Mining Co. Eleetric Loco Meter 
Propulsion Co., Farnham & District Electric Supply Co, Gould Storage 
Battery Со. International Asse ciation ef Technical Experts, Lers Lamp 
Co, Mercedes Petrol Electric Ce, Nettirgham Elecirical Con рэ 
Railway Signallirg Куг. (1907), Scotch Water Power Хуга.. Traction 
Corpn., Universal Insulator, Wave Power Co. 

PROVINCIAL. TRAMWAYS CO. (LTD.)—The directors recommend а 
final dividend of 94. por share on the ordinary shares. making, with 8d 
per share paid in June, a total dividend of Is. Sd. por share. 

ROBERTSON ELECTRIC LAMPS (LIMITED AND REDUCED). —A petition 
for carrying a resolution reducing the capital of this company from 
£100,C00 in £10 shares to £35,060 in £3. 10s. shares will be heard by 
Mr. Justice Nevill at the Royal Courts of Justice, London, to-day 
Nov. 11). 

STOCK EXCHANGE NOTICES.—'Ihe Stock Exchange committee have 
appointed Nov. 16 a special settling day in and have granted a queta- 
tion to a further i:sue of 40,000 £5 (£2. 10s. paid) ordinary shares of the 
United River Plate Teli phone Со. (Ltd). Nov. 17 has been appointed a 
special settling day in and а quotation has been granted. to fully and 
partly paid scrip for £1,500.000 5 per cent. debenture stock of the Anglo 
Argentine Tramways Со. (149.). Ihe committee have been asked to 
grant quotations to a further issue of £25,000 41 per cent. first mortgage 
prior lien gold bonds of the Montreal Water & Power Со. and a further 
issue Of 20,000 £5 fully-paid 6 per cent. preference shares of the London 
Electric Supply Corpn. (Ltd.), and also to appoint a special settling day 
in and grant a quotation to fully and partly-paid scrip for £1.200,000 
39i per cent. first mortgage debentures of the Lima Light, Power d 
Tramways Co. (La Empresas Electricas Asociadas), 
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talyb'dee Hyd», ас 1t. Bd. | Ovi : 6? r + WE ' ont. Ргрз.............. "lel 3 г, ar, S2pt i e 
Stalb dee Hydric, JtBd. | 331. 23 4 Тал „23° (se^ 4% | Do Thanet Е-Т.& Lt S per Cent Pret l] 1] — 6 ае Jan Sept nn 
Sunderland грогабоп.... Nov E ee MET | 12,929 |+ 233 5/6 L о. 4 p?r Cont. Deb. Stock ef. oe 14 —11 3 6 Jan, July я °9 
wansea р! Hoan | 2 458 iE 4 | 32 30.5 | 5% ИЕ Е О Е 74 —7) 15 is 0 | Mar, Sept. en 
S 4 MS .......›.. " t | ‚339 M • f А J. rams, 5% +++ ез» озо зе.» 9 ==} i an l [E ee 
аа | ОЕ Wl 4 + iac UT px Sc ар MEME TZ 
qe esses. 28 137 | + 16] 3l ! 45993 |+ 4,924 10 2/6 Lond Uds о DRM CR ME 94 —95 |4 3 O' lan Juy .. ч 
ата 23 apie. "Sd ea: Е '197 4% | Do. в саса Mos e pau E 6: e | 98, 9 
Wallasey па Co. ......| Nov. 2 163 | + 3| 43 | 1,849 1+ 149" | щека Cn Cent. Ist Mort. Deb SI 1y--2 ` E E ed i 
ү use dec UE $| SH е [EO ZEE 1/0 Mei Eie Mes terese ido e 'si2 9 Jan july Hoe 
arrington Cor а » 3 E | 6t | “31 А + 221 se Do Def ramways Ord......... —J) E | AU .. | i 
Wes poration...., S70 1 + 3),701 : erred ..... oce M ed A e| H- : eb, A 4 
рии ол й adp | F SIG | He ТЕЕ ЕСЕГЕ AMA US 
о! TTPPM , F 20, tock... EREET iie iid ED zt e 
мотора Со ree NS 23 3: | — a 2 75,30) + 3597 i% мей per Cent. Db. i. esses] 97 =.10) "d 5 | eb Aug | .. | s 
ow pton Corpn. .... N^ 23 424 : 13 6954 |= , i pU D opolitan Railway са 954—974 | 5 2 О! Jan, July 93i eo 
cater фооочорооеооо Oct, 2 923 | + л 83 3 18,452 + 283 ©? Do. Surp us Lans Stocks.. чоофофое 371—33 | 2 17 0 А 97 | 9 x 
Пос 28| 266|— 1 | Аз + 20 Ф| De. перете eros. ie ES M 38] 37 
= 12.432 + 3 per Cent. “ А” Prefere рооофооое 87 —8; 3 Feb, Aug 6 $ 
3| 43 | 213 Ро. 3 Се NCO ...... 13 9| Fe og; 65 
4.220 |— 3 Do. per Cent. Convertible Pref. 84 —86 | 4 b, Aug i 
| 51 | 3$ per Cent. Debenture Stock S H —86 |4 | : Бев, Aug SN H 
e —93 3 15 6 ЈЕ ae 85 ^e 


Wrexham 93 
Y etd СЕГЕ 4 
\ | і | : T . M" 28 
. | Oct. 23 1.0011 2 3 : | | 


(a) These com . 
parisons are wi 
f Minus 3 d th the corres 
ays. $ Minus 2 sponding, paid last year а Partly ЙЕНЕ 
us 2 days 


F * In calculating ‘he ylel 
t Ex Dividend, {ТЬе behind has b*ea made for accrued 
ndon Stock Exchan сх Inter | 

ge Committee have чап d not for redem 

ned to quote these. P" 
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=A, OER, оо 
ELECTRICAL COM PANIES’ 


- 2 SHARE LIST .— Continued. 
Е Divi- NAME, Wed, rae oe DivipExD pe 
S ipw — — ^ Nova { ITE Ф |DBND 


сө 
Week TO - Warn 
neer Е ee re E 


—— 2 |DBND| J—— Nov.9. | YigmtpgD. 
Electric Rail d Tr Continued. High-| Low г РЕ | 
с капиауз and iramways— fad est. | est. i: e low 
St. 34% | Met. Riy. 3$ per Cent. “ A" Deb. Stock..| 90 —92 |315 6 Jan, July | 910 Telephones. : E «d est. 
T Metropolitan District Railway Ord.......| 23 —23$ M eb Aug E ар 100 2$ | Amer. Telephn. & Talegh. Сар. St. ......| 145 —148 15 9 0 à 148 | ,, 
St 3% | Do. 41% First Pref. ................| 81 —83 |3 12 3 | Feb, Aug | 926. 4% Coll. Trust $1,000 4 per Cent. Bds. iat 4 3 О | Jan. July | 95; 95% 
St 31% | Do. Assented Ext. Pref. (Int. Guar. by | = Do. 4% Cons. Bonds 1936 ......... 9 —111 |312 0 т 109: .. 
Und. Elec. Rlys. Co. of London, Ltd); 74 —76 |412 0 | Feb, Aug | “42: .. Anglo-Portug' ʻe Тэ]. 5% Ist Mt. Db. Stk. 193 —10¢4 415 o | Mar, Sept | +: | .. 
St 3 Do. 3 per Cent. Consoltd. Rent-charge| 74 —76 |319 0 | Jan, July |. Chili Telephone ........... ce ee enn. 391—104 . 9 18 о, August .. Ji eo 
St.| 4 Do. 4 per Cent. Midland Rent-charge) 100 —103 | 4 0 0 | Jan, July 2. n |t Monte Video Telephon» Ord... ......... s—l |6 0 ООУ nins Y 
St | 6 Do, брег Cent. Perp. Deb. Ѕїоск......| 141 —143 |4 3 9 | Jan, July | 143 | 141] Do. Sper Cent. Рге!................. S7 i | 5 7 0 May, Nov | .. 
St. 4 Do. 4 рег Cent. Ditto..... ‚+... 99—97 |4 2 6 Јат July) ISE .. e% Nations s. Pref. Stock. .......eeeeesssl 129 7106 | 5 13 0, Feb, Aug | 105] 105 
1 4:4. Potteries Electric Traction Ord. ........ 26 pil Oct| «| . Def. Stock ......... МЖУП 123 —125 | 4 16 0 | Feb, Aug 124$ 122 
1; 0/6 | Do. Sper Cent. Cum. Ртеѓ............ go 7 4 0| Feb, Aug | ·· | e | Do. 6 рег Cent. Cum. Ist Pref.........| 10}—10} | 5 10 3 | Feb, Aug | 10%! ., 
St.|44%} Do. 4} per Cent, Deb. $їосК.......... 553 Мау, Nov | ** | .. . Do. 6perCent. Cum. 2nd Pref.........| 101—101, 5 10 3 | Feb, Aug | · is 
l| 714. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. i En ee d э ' Do. 5 рег Сепї. non-Cum. 3rd Pref..... 51—58 14:1 0, Feb, Aug Ji .. 
St |4 Ос. 4 per Cent. Deb. Stock.......... 66 —70 |514 C Jan, uly | e| | Do. ris Stock 3$ per Cent, (red)....| ?91—:001. 3 9 6 | June, Dec | 973; 98; 
100, 5% | Sunderland Dist. Elec. Ттт. 1 IstMtDb. .. 840 uy | e| 4 per Cent. Deb. Stock (тей.)...... 29 —101 :3 19 О. Jan, July , 99, 98 
.. | 10/0 | Undergd E. Вуз. оп. 6% In.bds.withcoupe| 37 —39 р us .. oul 0 уќ, Telephone Со. 30 уг. Bnds..... 98 —99 (410 6. ET | 98i 984 
+» | 5% | fDo. 5% Prior Lien Bonds............| 100 —101 | 419 3 ! ^ .. 101 | 1004 Оема еа, Se eres, 181 |4 19 6 | April, Oct, lù; .. 
« |449. Do. 44% Bonds with соир. 6 ........| 93 —95 | 4 14 9 ч? 54 33: , Бо 6 рег Cent. Cum. Pref. "14 6 | April, Oct | .. | ds 
.. 4% | Do. 4 perCent. Ist Power Но. Obs. ..| 97-99 |4 1 о T 97,  ,, st i CO. 4 per Cent. Red. Deb. Stock,.....| 80 —?U |4 9 0. Jan, July | 89, ., 
‹. Yorkshire ( (W.R.) Elec. Trams. Ord.......| | i es March .. .. ss Telephone Co. of Egypt 44%Db Stk.(red.) 99 —101 | 4 9 О! Jan, July zi FR 
& | 4 Do а Cent cum. Pref, TM aet a d ss о ee United River Рав Ord. ex rights ...... acu | : b E | uiy В 74 
рег nt. $ очоовоовоово 4 12 6 ul oe ee per nt. Cum. Pref. eeeeseccecce тв i е, ee ae 
ЖЕ ы Do. 4j Deb. St. Кей.................| 103 — 105 | 4 5 о Jan, Juy | ej u 
ин | стаи. d и б. —3 9 4 6| Jan, July 
] , ее oe 
St. | 44%) Ancher Cable Со. 44 % Deb. Stock ....| 101} 1091 4 7 о| .. Ж Globe Telegraph A Teat 6% Cum. Pret..| inb p |5 9 3 |SpDcMrJu | 10 10% 
о ie БО: Do. éperCent Pref. ..2::7::2::71:7:] 005—101 | 4 7 0 |SpDeMJu] 34| isi 
5 ооо оф ео ео ө XN ‚ 4% 42 А ee Coeteeeaeeeoe ! —1: > со 
1 29 Babcock Ё Wilcox Ота crece eoe sees] 4 1-91 4 5 е April, Oct | й. 5% Submarine Cables Trust (Cert) .......... 7193 |4 10 3 April Oct 
ооо ооо ооо ооо ео ю ооо = ee l ee 
5 2 rr British insulated & Helsby Cables Ord... d-H 6 18 о july, Feb | 71 gear ig debis n Electric 
| рег t о жаке etes Ee 0 an, Jul ~ 29 ways, Tramways, &c 
St. d^ Do. 44 per Cent. Ist Mort. Deb. (red).. 101 —104 | 4 6 6 ап, July zT Anglo-Argentine 595 Cum. 1st Pe rer 4j—5 s о о April, Oct | 4 4t 
St. | 44%) British Thoms'n-Houst'n 44% Ist MtDb.| 98 —101 | 4 12 O | Маг Sept | -:| -. Do. 5% Cum. 2nd Pre£........ | 44—41 | 5 4 3| Jan, Juy | АН 4." 
9| .. | British Westinghouse 6 per Cent. Pref..... -- й Ee Feb, Aug | ** | eè ро 6 Deb. Stock ............. | 24 7958 4 5 6! June, Dec 951! y2} 
100| 6% | Оо. брз" snt. Prior Lien Різ. (га.).. 109 —102 | 5 18 0 E оз Do. 4 9, Deb. Stock 2.2.02... Е ape зе | dii 6 T 9^ 96 
St| 4% | Do. 4perCent. Mort. Deb. Stock... .. $3 —62 6 9 О | Jan, Juy | '* | e Auckland Elec. Trams, 5% Deb. (гей)... `'|103 —105 | 4 15 3 | Jan, July |: кл Г 
St. | 44% | BrushE.Eng. Со. 44% Регр. Ist Deb.Stock| 37—42 10:4 0 | Mar, Sept | ** | e t Brisbane Electric Trams. Invest. Ord .. 91—6 7 1 9, Мау .... и Ч 
BEC 419 о, Do. Perpetual 2nd Deb. St ock. еоеоове • 23 —27 15 : 0 Jan, July `o °о tDo. 5 per Cent. Cum. Pref. E 4i—5} 4 17 6 | Мау, Nov 4 |. K 
5| 5/0 tCallender’s Cable Con. Ord.............|. Э —91 |714 6 | Jan, July | uw. Do. 4$ per Cent. Db. Prov. Certs.. et 99 —102 | 4 8 6. Jan, July | iv! | 
5| 2/6 | Do. 5 per Cent. Cum. Pref...........| 484—545 | 4 16 3 jan. July 59 .. British Columbia EI Riy ОГО 277777 | 1431 —1474 5 8 e Маг, Sept BE 14 
St. 1% Ро. 4 рег Cent. 131 Mort Debs. (red.). . 1C4 —166 4 50 ov, May E ee Do. Pref. Ord. Stock Мя en sev 12) —]123 : 417 0 | Мау, Моу 1 1 1191 
ае сше Е Alkali Со............... 348—344 8 О! May, Nov | 38 3l Do. 5% Cum. Per», Pref. ск.” 1221-1124 4 9 0 Jan. July | 1: thy! 110i 
St [44% | "Do. 4$ per Cent. Ist Mort. Deb. (red.)..| 105 —108 | 4 5 6 | Feb. Aug | 1068 10 per Cent. 1st Mort, Debs | :09 —102 |4 8 6 April, Oct Е 
1) 1/0 сорс Telegraph Ord. ......| !й—1й 5 19 01 March .. | ej e o. Vancouver Power Debs. .. 100 —103 | 4 76 | Jan, July m | п 
1 0 1j Consolidated Electrica Co.. ооосоооеоеоо о • 42—45; 5 18 9 | Aueust ee Го 9o Perp. Con. Deb. St. eee 102 — 101 4 1 6 | v6 Н pra +4 
1 0/6 | Consolidated Signal Co pe өө о ое пооооооое е i-i 5 12 0 | April, Oct өө Oe B. E Lacroze Trams lst Mt Db 971 —97| 5 0 6 | Маг, Sept | 4! aa 
3| «+ | Crompton & Co (Nos. 1 to 85,000) ...... tt 15 0 0] Jan July • | +» Deb. Stock ................ PAM 98 —101 | 5.19 3, Feb Ang | "HL = 
100 5% Do. 5 per Cent. Ist Mort. Debs. (red.).. 83 —56 5 16 О’ Jan, July ee oe | Calcutta Tramways (1 to 137 ;610).. | 4} —5 | 4 ! О! Mar, Sept P* e 
1 0/7; | Davis & Timmins ............. РИ i—!t F Mar, Sept | +; | .. о. 5 рег Cent. Cum. Pref. ..... e 44—51 1417 © | san July | |] ө 
5! 1/0 Dick, Kerr & Co. Ord "III хоохооое о El. 5 7 0 Sept. PER az ee Do. 44% Ist Deb. Stock . eae ee 68 19) 4 10 0 ап, July ° | oe 
$5! 0/7! | Do. 6 per Cent. Cum. ae eec ese]. ба: |E MS 0 | Sept .... ve ; Cape Electric Tram Shares ............ — at E EET 
St.i 44% | Do. 4} per Cent. Deb. a Tee 98 —101 |4 9 0 jan July | ** | œ City of Buenos Ayres frame Co (1904) Sh. 58 —5Н |4 5 6 F,My,A,N 1 5; 
*| .. | Edison & Swan United CAT Shi (3 РЧ.) $ is eb, Aug | el Ос 4 per Cent. Deb, Stock.......... »» —102|3 18 6 ше, De, "l| >» 
. Do. (£5 pai d) "PPP ] —1i 9 3 0 eb Aug е . + Colombo Tr. & Ltg. 5% Ist R Db....... 95 —98 5 90 ay, Nov ee . 
St. | 49 Do. der Cent. Mort. Deb. Stock (гей). 63 —68 |5 16 О | June, Dec | 5. .. Electric Traction Co. of Hong Kong 5 pei 
$1.15 Do. 5 рег Cent, 2nd Deb. Stock...... 77 —8) 6 5 0 ar, Sept os ee Cent. Ist Mort. Débs аа" 79 —82 620 June, Dec ee eo 
ee ee Edmundson's Elec. Corp. Ord. зоооовооо о 5—14 Se ja {uly ee os Havana Elec. Ry. Con. Mt. 5% $1,000 50 
.. | Do. б per Cent. Cum. Pref. ...... .14—2 Ni ay, Nov А as year Coup. Bds. ........ E 93 —101 (5 4 o | Feb, Aug oe ve 
St, |44% | Do 4$ per cent. Ist Mort. Deb. (red)..| 75—78 |515 € la July | 77 | 76 Kalgoorlie Elec. Trams ОЕ ОО Е т m | à e. | е 
rs, | Electric Construction Со...............| 7 se | Jan July | iion Do. SperCenL % A? Deb. Stock......| 37 553 |5 4 0) Jam jr i 74 y 
2 2/9; Do. : per Cent. Cum. Pre. rt 13—16 7 9 6 July ecce 11! ee Do. 6 per Cent. “в” Ditto ...... e.s 21 —75 | 8 0 0 Jan, uly oe ee 
Sti 4% | Do. г Cent, Perp. Ist Mort. E 61—22 |514 O| Jan, July | ++ | ++ | 205,7, | Lisbon Elec. Trams. Ord. ..... ПИ 1 7E. 416 о, July .... | sane que 
10 5/0 General lectric (1900) 5% Cum. Pref. 8—1 1514 6 June, Dec ah та Е aci ате о Jan Г ae 
St. 4% Dc. 4 per Cent. Ist Mort. Deb3 ооосооое £D — 4 15 0 | аг, Sept ee е Do. 5 per Cent. Reg. Mort. Debs. ...... 98 — 102 4 18 0 Jan, july ee | ee 
5| 5/0 | Henley's Telegranh Works Ord......... 121—121 51; 6 | Feb, Aug 124 12 Madras Elec. Trams. 50% Deb. Stk. ы: "| 95—98 5 2 0 Jan, July б ds 
9 2/3 | D =a 4} рег Cent Prek Е a 56—95 f 44 6 Feb, Aug ой | ee Manaos Trams and Lt. "Co. 5% Debs . Бк 90 —y2 5 8 6 M: ‚ 9 
St. | 44196 - 44 per DUE lst Mort. Deb. ved 1204—1023, 4 2 0 Mar, Sept ч| mm ? ! Manila Elec. Ry. £1,000 Gold Bonds. ° 97 —9) 5 1 OQ. Feb, Aug | 261 ; 
10, 5/0 india Rubber, Gut. Per., &c., Кы: 4{-—15%\6 9 0 | Feb, Aug | 1:8 15 Mexico Trams Со. Com. St. ..... Ut 125 —127 |510 0 A 120: 126; 
10| 5/0 | Do 5 рег Cent. Cum. Pref. e| 201—114 |413 0] " boe Do. Gen. Con. Ist Mort. 5% Gold Ва! 971—981 15 1 0 "s 7! 36 
100; 4% | Do. 4 per Cent. Debs. (red.) ....... ...| 93 —1 W |4 0 О April. Oct 98], .. Do. 6% 50 yr. Мом. Ваз. ^^ 100 —10: |519 3 $ 100, 10C} 
l| .. | National Elec. Construction Co. ........ {—} RS April ... А T Montreal St. Ry. Sterling 4} per Cent. | B 
l| .. | Richardsons, Westgarth & Co., Ltd. Ord. i—i và о, eee - , Debs. (1922) (Nos. 601 to 2, . i 102 —104 4 6 6 Feb, Aug 10 J ee, 
Do.. Do. 6 per Cent. Cum. Pref. .......... i — tk vs May, Nov Ps 25 б. do. (Nos. 1 to 4,600) У 101 —103 |4 7 61 ae 1921 101} 
ен ful. ah ans Berth Bec Tame Ord э esce] oi |213 6: May nnd ouj e 
EE о | LS и е Do. Ist Mt. Db. Stock ..............| 100 —193 | 417 6 | Jan, July | 7 | 
ee о рег п um. Cl, ^e 92. а ee ee a оо Е о: 
12 12/0 Telegraph Construction & MUN 36 —38 |5 10 €' Mar, July | ЗА ЗЫ iyd I P. Ke жө Sr Supply Co. 6% | 5-5 543 v . . 
aso Mp en DD pde ess so [30 oa Jen. Ju | Do. 43% Ist Mort. Deb. Stk, ........| 97 —102 4 18 0 b е 
l| 1/0 Vickers, ns & Maxim, Ltd., Ord........ li—25& | 4 17 -0 211 i Ric janeiro Tram. Ieee GL tn e п. 02456 ate 13c4! 19$ 
1 0/6 Ос . 5 per Cent. non- “Cum. Preference..| “1 166514 101 6; e Ds 15 рог a0 yr Gold Bada 7. 1 7*| 1001—1014 4 19 0^ “2 bg 1024 
St. 5% Do. 5 рег Cent. non-Cum. Preferred ..| 108 —111 | 4:10 0 | ss Do. SO уг. Mt. Bnds ....... sess] 247% 1576 ЕТ з | de 
St. | 4% | Do 4 per Cent. Ist Mort. Db. Sk. (red)| 102 —104 | 3 17 0 June, Dec | 102 | .. Sao Paulc Tramway, Light & Power Co. | | 
100 41%! Do. 4$ per Cent. 2nd Mort. Deb. (гед.)| 1 4 —106 |4 5 о | Jure, Dec | .-- M $100 Stock esee ene. | 154 —156 16 8 0 - vU m 154} 
оаа оО Де а Do. SperCent ist МЕ $560 Db. :::::7 102—103 | 4 16 Oj June, Dec |! A : | 
o ] hite um, e oo ee Ps А U ee u: al oe Toronto R 8 " JI— 4 8 U eb, ug e ee 
І е “а: & кошо Ога. sett {С 49 8 | Apr, Oct «ж» у. Co. Ist Mt. 44% Ster. Bond: 
о. 6 рег Uen um. ет. «eee EE. pr, t oe . 
St| 4% | Do. 4 per Cent. Ist Mort. Debs.......| 60 —7U |514 0 | Мау, Nov | -- | Colonial ped Electricity 
Ы ! 9» е Ц ГЕ 
| Adelaide Elec. S'ply Со. 6% Cu Pr.......| „5—6 5 00, Mar, Sept : 
Tolographs: | Bombay E.S. & Т, 6% Cae PEt) то | 8 95... 31 3 
10 .. | Amazon Telegraph ....... Nee eee 41—54 .. June, Dec | - 5 | Do. 4$ рег Cent. оү Stk. (red)....... 954 —971 4 i2 O | Jan, July a о. 
100 20/2' Do. 5 рег Cent. Debs. (red.) Scrip ....| 95 —9/ |417 6| Jan. Jul» d » | Do. Sper Cent. 2nd Mort. Deb. Stock..| 98 —i 5 0 0 | T yep «а 
St 15/0; Anglo-American ................,..... —68 15 8 3 |Е,Му,Ас,М 6c. 3/3 | Calcutta Elec, Sur ply Ord. ............ 6—7; |514 01 April, Oct na ia 
St. 30/0 | Do. Preferred . rer ee ee ee o0. 1004 —108}; 5 11 . 0 F,Mv, A2,N 108 ! Canadian Сел. Елес. Co. Com. St... 107 —]111 6 6 0 | Фо th ae 
zh ‚25/0 Do. Deferred .............. ‚| 272à4—28.14.9 О FE,MyAGN, 2/4 Do. 7% Cm. Pr. $їосК.............. 118 —121 | £15 6^ T TED 
Siol 6 Hi. Commercial Cable 4 per Cent. ‘Deb. Stk.. А 85—8/ ; 4 :2 О Јп.Ар, ЈУ,О 85} Castner Electrolytic Alea Co.(of Ú. SA.) | А 
tCuba Submarine Ord. ........ eese) 83—91 |610 0 | Feb, Aug | .. Ist Mort. Stl. Debs. .................. 96 —109 |5 о О | Jan, July à» 854 
10) Ion tDo. Preference 10 per Cent. ..........| 161—178 |5 18 0 Feb, Aug | 17 | .. 5% | Elect Development Co. of Ontarlo...... 814—841 15 18 0 ee i 
5 2/0 | Direct Spanist ОгЧ........... ccccesesee| 38—38 |530 April, Oct | .. Elec. Supply Co. oí Victoria 5 per Cent. 
$ 5/0; Do. 10 per Cent. Cum. Док но 8L —81 $ 14 5 | April, Oct oe Ist Mort. Deb. Stee tases Aic apa ab 85 —83 |514 O | Jan, July de d 
50 439%: Do. 44 per Cent. D 22555 „.......] 101 —103 | 4 17 6 | Jan, July, ied us .. | Indian Elec. Sup. & Trac. Со. ..........| 14—10 I ө prac Mie 
20 ‚4/0 ! Direct United States СаЫе.............. 152—154 |513 0 |Ја,Ар, Ју,О | 15Ң .. | Kalgoorlie Elec. Power & Ltg. Ord. ...... à— ‘ T 1 . 
100; 44% | Direct West Incia Cable 44%Re. Db. (rd.).| 10) —102 | 4 8 .0 | June, Dac | . e 0/7} | Do. брег Cent. Cum. Pref. .......... —H,, 814 6 April, Oct) 3] >, 
St. | 25/0 | Eastern Ordinary .................... 13) —13315 5 3 Ja My, Jy,O} 192}, % Kaministiquia Power С5.5% Gold Binds. ..: 1014 -103) 417 0. .. 3, 3 
St |17/6! Do. 3$ рег Cent. Pref. Stock...... 83 —85 ' 4 2 6 Ja,My,Jy,O| Е41| {© | Madras Е. S. Corp. Огі........ eee 9-3 "QN e m 
$1. | 4% | 10: 4 per Cent. Mort. Deb. Stk. (red). 100}—102;, 3 18 0 ` . | Melbourne Е. $. Со. 6% ск Рге{.......| 33 —38 . e 9 7 
51,1 2/6 | Ezsterr Extension .................... 124—121, | 500 5% | Do. 5% Ist Mortg Deb. Stock ......| 901—924 5 0 ia IET 
1400 4%. Dc. 4 per Cent. Deb. Stock ..........| 100 —10213 18 6 E Mexican Elec. Light Co. 5% Ist Mort. el | 9). 93 
22 4% [Eas«in сл! S.Af., 4% Mauritius Sub.Debs, 99 —101 : 3 19 3, Gold Bonds ................. .......| 87—90: $10 € oe |! 9lj №9. 
1 Jl 5/0. С.М “(of Copenhagen), with Coupon 8) ..| 30}—31$ 1514 0 $1 | Mexican Lt. & Power Со. Com. St. ...... vl —92 к 470 | zu Seni ioc 
25 12/6 t Indo- Europear. © ә ө ө о есососооосоооеове г 545 —54\ | 6 0 0 Я $3} о. £5 Cum. Pret. St. EE 1051—105i 6 11 [9] | ee 35i 93 
100) 5% Mackay Companies Common ..... .....| 94 —97 530 ‚5% | Do. 5% Ist Mort, Gold Впаз. ........| 93,791 , В 3) s: 4 
100, 4% | Do. Preference ........ —Á 29—80 | 5 0 0 sii t Montreal Lt. Ht. & Power Со. Cap. St. ....| 14) —145 416 3| F,My,AN | ei c 
1' ee Marconi 5 Wireless Teleg севоооо е ý i— .» £3 River Plate Electricity Co. Ord. Stk dole e 225 —235 $ 3 16 3 | April eeee | “ы 
100 4% | Pacific & Europe'n Tel. Firat Dbs.(red.) 983—103}! 3 19 6 - э, | Do. 6 рег Cent. non-Cum. Pref. Stk, ..| 100 —110:5 9 0 | May .... | · oe 
$ 1/3 и America ecevoceconecccee| ` 1% —: й 4 11 0 5% Do. 5 per Cent. Deb. Stock eererenace 1031 —102 4! 4 17 6 | Jan, July ve | л 
4% Do. r Cent. Debs... cecccccccccvce 954—100} 3 19 6 3/0 Rosario Els . Co. Ord. (EFE ооо оо ооооое ы 5-9 Р ai rit 
p West in a & Panama и lj 27155 0 3/0 Do. 6% Pref. (1-20,000) ооозоесоооооеь ыы 4 12 0 | April, Oct : yis 
ыо Cent. pe Pret кзз се» ВИО. —:0 ! 5 14 0 5 3/0 Do 2nd і ref, eoree ооооесосооооооооеве 6 а 6, ее 11 i 158 
2h “Do, $ 2nd d Pref о ото®еоооо ое о ө ө ө = ө O4 9}—10{ 5 17 6 $1 Shawinigan Water’: Power со.Са. — € 111) 1131 3 1 à oe 1094 
: Фо uh d ЧУ НН 02 —104 |416 0 5% Do. 5 рег Cent. Ваз. ................| 108 — 110 | 4 9 о | Jan, July 104 103 | 
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Electric Vehicles. = 


IN another columu we vive а short account of some 
Papers read before the Electric Vehicle Association of 
America last month. It will be found that these Papers 
form Interesting reading, though possibly they may he 
considered In a sense discouraging. The fact that such an 
Institution exists in America is fair proof that electric 
Vehicles in that country are making rapid headway, 
Whereas over here any such institution would. at present 
at шу rate, find little to 42. That eleetrie automobiles in 
America are used both for pleasme and for commercial 
purposes isclear, Thus in Cleveland there are 1,000 pleasure 
vehicles, the ratio of eieetrie to other automobiles being 
re + There is а lange garage in New York in 

uch the play ` “ri . -п- t 
Ko eus cM P 595 H.P., E 
that the electric Waggon or vi ne : E e ow n Е 
Several instances are D | d eu ко, 
commercial vehicle is d« о үн ^ S ~ p 
the repairs of а 1,000 ib deduc озым ШЫ 
operation amounted to only 1 od * есет] J HER 
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van Was foun lio cost Odd. per package as against ЧИ for 
horse-drawn vehicles. In the case af a large brewery, the 
eost. of transporting with horses was 15. ^d. per barrel, 
Which was reduced by the use of electricity to Is. ПЧ, 
Га yet another instance а 2,000 Ш, масон operated 
regularly for three vears with the same battery, to which 
nothing was done except an inspection every six months 
for the replacement of plates as might be found necessary, 
Evidently brewers tind such vehicles well suited for their 
purpose, as 62 firms in the United States шаке use of 
electric trucks. Surely it is time that some corresponding 
movement was та е in this country, more particularly when 
it is remembered that the charging of batteries for this par- 
ticular purpose can generally be arranged as а “ restricted- 
hour" Joad. Mr. А. Н. Seabrook has apparently made a 
movement ш this direction, and we hope that other 
station engineers will follow his example. The drawback 
in this countiy seems to be the company promoter. Tt 
electric vehicle financiers had а fair chance here we tirmly 
believe the present moment is mest favourable to the 
launching of electric vehicle promotions. 
„== 


Ihe Electric Drive in the Post Office. 

Tue new King Edward Building, which supersedes the 
old СРО, at Sc Martins-le-Grand т London, will provide 
a considerable load for the Department's new power 
station at Dlacktriars., A description of the electrical 
equipment of the building appears on another pave, and 
trom this account it will be gathered that eleetvical energy 
plays a most important. part in the operations carried on 
in the various deparunents. The lighting justallation 
шау be accepted as a matter of course, and, not unnaturally, 
electric power is utilised for ventilation and for working 
the elevators. The latter are of interest in that alternate- 
current motors are applied to the driving of the litt «ears 
themselves, the controllers being actuated by solenoids 
couneeted to continuous-current circuits. The conveying 
and transporting machinery is also electrically driven, and 
considerable ingenuity has been shown in the application 
of the motors and special switchyear with View to 
absolute reliability and regularity in the ranning of this 
section of the plant. There are many features of the 
equipment Which we have only brietly touched upon, but 
which will bear detailed description at some future elite. 
The lighting installation, for example, is noteworthy as 
being carried out on the three-phase four-wire system with 
а uumber of balancing distribution boards. There do not 
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appear to be many examples of three-phase lighting in this 
country, though the method is widely adopted in the 
United States and on the Continent. А further item 
of interest is the employment of metal lamps almost 
exclusively in the illumination of the building. It 
is only in the lifts and in tlie hand lamps that carbon lamps 
have been used. This is an encouraging display of 
confidence in the efliciency and reliability of the metal 
lamp. The publie now have an excellent opportunity 
of judging of the merits of Holophane illumination on what 
we may call a * massive” scale. The fittings inthe publie 
Нее are of an ornamental design, quite in keeping with 
the spacious pillared hall where all publie business will be 
transacted. The effect at night will bear close study by 
illuminating engineers, as it is an almost perfect example 
of shadowless lighting under somewhat adverse conditions. 
Major O'MEARA and his engineering staff, not forgetting 
also the contractors, are to be congratulated upon the 
satisfactory eulinination of their efforts in the provision of 
an up-to-date electric power and lighting equipment for 
this most important Government Department. 


MM 
The First Meeting at the I-E.E. 

THE meeting last week in the new home of the Institu- 
tion, when Mr. S. Z. de FERRANTI delivered his presidential 
address, was marked by a very large attendance, so large, 
in fact, that had the meeting been held under the 
hospitality of the Institution of Civil Engineers, as hitherto, 
there would have been uncomfortable crowding. As it 
was, almost everyone found a scat, and even so there was 
а large amount of standing room available at the back of 
the hall. We were glad to find the acoustic properties 
most satisfactory, fora visit to the theatre some weeks ago 
had left this point open to doubt. There was then а 
«distinct echo, but the addition of seats and an audience 
proved sufticient to eliminate this feature completely. The 
only point we would raise in criticism is that the audience 
found the warmth of their reception rather overpowering, 
Probably the warmth of the audience as a factor in warming 
the hall was forgotten, but this is а ditticulty which can 
easily be cured with a little experience. The lighting of 
the theatre is refreshing after the glare so often experienced 
in places of meeting. At first sight the indirect illumina- 
tion “ives an impression of insuflicient light, but experience 
shows that small print can be read quite easily. At 
the same time the mahogany panelling is restful to the 
eyes. Perhaps the mercury lamps in the ley-hght might 
be made more powerful, for at present they do not seem 
to contribute materially to the illumination, though possibly 
they may give just the desirable feeble illumination during 
the use of the lantern. Altogether we think members 
adjourned from this first meeting with feelings of distinet 
satisfaction. 

кшз 
Disparaging Criticism. 

WE are surprised to find in a paper of the repute of 
the “Financial Times" an article which can hardly be 
revarded as accurate. This article appeared in our con- 
temporary on the 10th inst. aud was headed “ Electric 
Lighting Prospects." The writer makes an attack on elec- 
tric supply authorities, and brings against them charges 
of neglecting to do all that they could to push business, 
Such a charge appearing in a financial paper of standing 


is, of course, а serious matter, since shareholders reading 
it would naturally assume that their interests were not 
being properly looked after. Further, vague generalities 
of this kind are usually difficult to contradiet, since an 
individual reply does not stand for the entire interests 
concerned. Fortunately, however, there exists an organisa- 
tion—the Electric Supply Publicity Committee—which 
represents not only the companies but also the municipal 
undertakings in regard to publicity matters. This Publicity 
Committee speedily set to work to counteract the damage 
such a statement, if unrefuted, would cause, and Mr. Н. В. 
Renwick, chairman of the Committee, wrote contradicting 
the cone'usions arrived at by the writer in the “ Financial 
Times.” It may be that this complete answer to so serious 
a croup of statements may not catch up to the original 
charge, but it will, we think, prove that the writer in our 
coutemporary is only partly informed, and has evidently 
much to learn as to the activities of the Publicity Gom- 
mittee. The disparagement of the electricity supply 
undertakings, as compared with the gas companies, was 
unjustifiable,and we were glad to find that our contemporary, 


on the receipt of Mr. RENWICK’s particulars, realised this to 
be the case. 


——————— — a a d a 


Chili.— The Chamber of Deputies has requested the Minister 
of Public Works to give preferential treatment to the Bill for 
the electrification of the railway between Santiago and Val- 
paraiso and of the Andes branch line. 


Manchester Steam ‘Users’ Association.—In this vear's 
Memorandum, which has just been issued, Mr. Stromever, the 
chief engineer of the Association, comments on the Associa- 
tion's revised “instructions to boiler attendants,” and makes 
some interesting remarks on smoke nuisance. Mr. Stromever's 
view is that the chief trouble from which our large towns suffer 
is the sulphuric acid that is produced by the burning of ordinary 
coal. He also points out that efforts at smoke prevention by 
diluting the smoke with an excessive amount of air, and. by 
reducing the heights and sizes of the chimneys, are expensive 
and likely to intensify the evil by causing more coal to be burnt. 
It is far more easy to establish the fact that a large and high 
chimney has smoked continuously than that а dozen small ones 
have done so. and vet the latter are infinitely more objectionable 
than the former, At the conclusion of the Memorandum Mr. 
Stromever recapitulates the results of his recent experiments, 
which were undertaken with a view to discovering a test which 
would discriminate between reliable and unreliable steel. 
Until recently the position with regard to boiler steel is that 
only open-hearth steel, which has certain properties, may be 
used for boilers. The new position is that even open-hearth 
steel, if it contains more than a certain very small percentage of 
nitrogen. (0-006 рег cent.). is unsuitable for boilers, and the 
suitability of this material is therefore still a chemical and not a 
mechanical question. Attention is called to a danger which 
cannot as vet be explained, but of which chemical works are 
doubtless fully aware, viz., that if mild steel subjected to 
tension stresses is brought in contact with caustic soda 1t 
becomes quite brittle. Whether other salts, and especially 
whether those impurities met with in boiler waters, have a 
similar effect is as vet not known. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Assab —Perim .......... bins July 8, 1909 ... — 
Malta—Tripoli........... ... ..... April 20, 1910 — 
Latakia—Palura .......... .... Мау 26, 1910 ... -—- 
Obock —Djibouti.................. June 24, 1910 ... —- 
Tourane – Атпоу............... . Sept.25,1910 . — 
Paramaribo—Cayenne ......... Oct. 1,1910 ... — 
Bonny—Duala ................. Oct. 18, 1910 ... Nov. 11, 1910 
Tausier—Cadiz .................. Oct. 25, 1910 ... — 
Teneriffe—St. Louis ........ ... Oct. 27, 1910 ... — 
Marseilles —Barcelona ......... Nov. 2,1918... — 
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10,000 Н.Р. Corliss Engine at Indianapolis.— According to 
the " Electrical World," one of the electricity supply com- 
panies in Indianapolis is installing a prime mover of this {уре 
in one of its suburban stations, where 10.000 kw. of turbine 
plant is already in operation. The power business, to which this 
Company chiefly contines itself, has increased 66 рег cent. 
during the past vear. The connection of this extra motor 
business has been accompanied. by the conversion of тапу 
isolated plants, one of the largest of these being the 250 kw. 
steam turbine and auxiliary plant of the Sanitary Can Co., at 
Indianapolis, for which а motor drive was substituted. 


The Home of the LE.E.—.1 correctton.—Our attention 
has been called to an error which occurred in the description 
of this building in last week's issue of THe ELECTRICIAN. It 
was stated that the panelling of the Lecture Hall was of oak ; 
the wood used, as a matter of fact, ix mahogany. 

Electric Power from a Тив. —.1 correction.—We under- 
stand that on the tug “Jackal.” which is being used for supplv- 
ing light and power to х.з. ^^ Olympic.” the propelling engines 
are not being used for driving the generating plant. as stated on 
р. 160 of last week's issue. Instead, four independent Allen 
engines, taking steam from the tug's boilers and exhausting to 
the main condensers are emploved. The propeller shafting is 
not uncoupled, but is readv for use when required. The 
dvnamos used are shunt-wound, have a capacity of 80kw. and 
supply current at a pressure between 100 and 125 volts. Anv- 
one conversant with the difficulty of supplying a large amount 
of electrical energy at а uniform pressure to a vessel under 
construction, which ts continually shifting from point to point 
in à harbour, will, our correspondent remarks, appreciate the 
convenience of a floating power station, 

“The Price of Electricity. "— The criticism of the Paper 
on this subject read by Mr. Е. W. Cowan before the British 
Association at Sheflield shows, the author remarks, that the 
aryument embodied in the Paper is not vet clear to many of his 
readers. He has therefore had the Paper reprinted in pamphlet 
form, together with a full account of the discussion, and has 
added some explanatory notes in reply to points raised by 
correspondents. In one of these notes the author remarks : 
" [t is probably no exaggeration to хау that one of the great 
factors of modern economic progress is the system of classifi- 
cation of railway rates. When it is realised that, under the 
svstem of selling ^ transportation " upon the basis of cost. coal 
probably could not be moved at all, the importance of classiti- 
cation is placed bevond dispute. The supply of electricity and 
the supply of transportation mav not be on all fours, but I have 
heen led to form the opinion that some of the great benefit to 
the community which has followed rate classification in the 
railway industry is obtainable by а similar process in the 
electrical industry, and D trust that those whose practical 
experience is greater than mine will give some regard to my 
presentation of the case for classification and arrive at а 
definite conclusion in respect of it.” 


L.B. & S.C. Electrification.—An important development in 
connection with the electritication of the main line of the 
London. Brighton & South Coast Railway is announced, to the 
eflect that there is a probability of the Company asking Parlia- 
ment for powers to run passenger steamers from Brighton to 
Dieppe, Ostend and Boulogne. to establish at Brighton a 
regular Continental steamer service. and to electrify the whole 
of the Company's main line from London to Brighton, with the 
object of giving an especially rapid service to the coast. It is 
estimated that the journey between London and Brighton by 
this means would be accomplished in about three-quarters of an 
hour. The Brighton Сох Continental service is at present 
worked via Newhaven and Dieppe. 

, Recently а mishap occurred to. the electrically-operated 
interlocking apparatus used in connection with the signalling 
at Victoria station on this railway. Rumours were dis- 
seminated, however, doubtless from interested quarters, that 
a breakdown had taken place on that section of the hne which 
IS worked Бу electrical energy. The real cause of the mishap 
was an enterprising rat. which gnawed through the cables 


supplying current for working the electrical mterlocking year. 
Running the trains in and out of Vietoria was therefore for a 
time a matter of some difficulty, as hand working had to be 
resorted to, and electrical and steam trains alike were, of 
course, equally affected. To ease matters somewhat the 
electrical service was worked between London Bridge and 
Battersea Park only, this cutting short of the journey bemg 
the only mishap which occurred to this part of the service. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the foliowing :— 

Mr. H. Tinsley contributes an article on “А Remarkable Vector 
Diagram." 

We give a description of the new power station of the General Post 
Office and of the equipment of the new King Edward Building. 


At the first meeting of the Institution of Electrical Engineers in 
their new home the prizes and premiums awarded last session were 
presented Бу Dr. Gisbert Карр, and Мг. 5. Z. de Ferranti delivered 
his presidential address. 

On Wednesday evening Mr. M. J. Railing delivered an address to 
the Birmingham | Local Section of the Institution, dealing with 
means for improving the present condition of the electrical industry. 


The opening address of the present session was delivered to the 
Yorkshire Local Section, also on Wednesday, by Mr. T. Harding 
Churton. 


At the recent convention of the Electric Vehicle Association of 
America several Papers of considerable interest were presented. 
А brief account of these is given on another page. 


In our correspondence columns Mr. W. Duddell describes how 
Greenwich mean time is signalled from the German wireless station 
at Norddeich. 


Glasgow Electricity Committee. recommend the Corporation to 
adopt a revised system of charging for electrical energy supplied for 
heating and cooking. 

Municipal Loans.— Ап inquiry was held last week at Manchester 
into the application of the Corporation for permission to borrow 
£30,000 for extensions of the electricity undertaking. — Applications 
have been made by Llandudno Council for sanction to a loan of £2,322, 
by Lowestoft Council for £4.050, and by Ealing Council for £211,000 
for extensions of their respective electricity supply undertakings. 

Leqal.—Vhe hearing of the libel action brought by Mr. W. Griffiths 
and Mr. В. Н. Bedell against Sir John Benn, in connection with the 
experiment with the ©“ €. B." surface contact system of traction in 
the Mile End-road, was commenced by Mr. Justice Ridley and a 
special jury on Tuesday and the case was not concluded when we 
went to press. 

The judgment in the action brought by Мг. А. B. Gill against 
Messrs, J. Stone & Со. (Ltd.) in regard to plaintiff's trian lighting 
patents appears on another page. 

Companies Meetings.—The directors of the West India & Panama 
Telegraph Co. were able to present to their shareholders the best 
report of a half-vear's working for over 20 years. The result allows 
for the clearing off of the arrears of dividend on the second preference 
shares and payment of Is. per share on the ordinary shares. ‘This 
ordinary dividend is the first paid since the June half-year of 1900, 
Altogether the Company's outlook for the current half-year is excel- 
lent. 


PERSONAL NOTES. 


Mr. W. A. Tester has resigned his position as electrical engineer 
and tramways manager at Lancaster, having secured an appoint- 
ment in South Africa. 


APPOINTMENTS VACANT AND FILLED. 


— —M а 


The Council of the South Afriein School of Mines and Technology, 
Johannesburg, invite appheations for the position of Professor of 
Eleetrotechnies. Salary £1.000 per annum, with a limited amount of 
private practice. Particulars from the High Commissioner for South 
Africa, 72, Victoria-street, Westminster, London, S.W. Applica- 
tions to the Secretary, P.O. Box 1,176, Johannesburg, by Jan. 3l, 
1911. See also an advertisement. 


There are vacancies in Spain for three electrical engineers. Must 
speak Npanish. Nee an advertisement. 
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А senior clerk is required in the Walthamstow Councils electricity 
department. Salary, £120, rising to £160. 
Clerk to the Council by 5 p.m. November 25th. 

Llandaff and Dinas Powis Rural Council require ən electrical 
engineer for three-phase transformer sub-station at Whitchurch. 
Applications to the Clerk, 20. Park-place, Cardiff. by noon Dec. L 

Limerick Electric Lighting Committee invite applications for the 
post of borough electrical engineer. Commencing selary £200, 
Experience of the running of 2 central or large stetion end of the 
three-wire system is necessary, and “a Алене of the Irish lany- 
uage and Irish history will be an additional quali-ieatioeu. 
tions by 2 p.m. Nov. 23. 


Applications are invited for the position ot senior lecturer in mathe- 
matics at Birmingham Municipal Technical School Commencing 
salary £200. Applications by Nov. 25. Particulars from the sec- 
retary (Mr. Geo. Mellor), Suffolk-strect. Birmingham. 

Mr. А. D. Alexander. Wh. Se. (194). A. B.C, Ses. hes bemi ar- 
pointed lecturer in engineering at the Municipal Technical College, 
Sunderland. in succession to Mr. С. А. Ring. recently appointed 
assistant professor of engineering at the Heriot-Watt College, Edin- 
burgh. Мг. Alexander served four years apprenticeship m Ports- 
mouth Dockyard, after which he was engaged at the Royal College ot 
Science. first as a student. and afterwards on the teaching stati under 
Prof. Perry (1599-1905). and subsequently he was employed in the 
testing shop of Thornyeroft & Со. In. 1906 he joined the drawing 
office staff of Denny & Co. 


Applications to the 


Applica- 


Mr. A. J. Abraham. late of Lanark. has been appointed. engineer 
and manager of Aberdare Councils electricity department. 


Mr. W. Perren Mayeock, M.1. E.E.. has been appointed lecturer in 
electric wiring at the South Western Polytechnic. Chelsea, London. 
N.W. 


INSTITUTIONS AND SOCIETIES. 


Glasgow Local Section of the LE.E.—.t the first meeting ot the 
present. session held on Tuesday, November Sth, Mr. Sam Mavor. 
chairman of the Section. delivered his inaugural address. entitled 
© Power Equipment of Collieries.” He mentioned that it was sur- 
prising how little attention had been given to the recovery of coal by 
mechanical means, the more so in view of the vast amount of 
capital expenditure and labour otherwise devoted to the general 
equipment of collieries. When one thought of the enormous amount 
of manual labour involved in the actual hewing he was still more sur- 
prised that no definite attempt of any consequence had heen made. 
It was more than singular that coal mining—one of the oldest indus- 
tries and one of the most important—should be so tar behind. and Те 
the last to avail itself of mechanical aid. The introduction of coal 
cutters. however. was being felt. and made long-wall cutting possible. 
This. indeed. marked a revolution in eoal mining, and it was satis- 
factory to note that in coal cutters at any rate this country was far 
ahead of foreign practice, so much se. he thought. that we 
were alone in making any serious attempt to manutacture such gear. 
Machine mining, he thought. had very particular interest. to 
Scotland, where the larger or thicker seams met with in Fife were now 
only for the most part worked out and nothing remained to tackle 
but the thinner seams. The thicker seams met with in the mining 
area of England did not present the same pressing need for coal 
cutters. but to the Scottish mining manager, in order to compete 
in the coal-selling markets гари coal getting was essential. He 
also thought Scottish mining engineers had distinguished themselves 
in the application of the conveyor underground, 

Royal Society of Arts.— t the opening meeting of the session 
1910-11, which was held on Wednesday last. Sir John Cameron Lamb. 
chairman, delivered an address on the part played by the Royal 
Society of Arts in the devlopmente of telegraphy. The speaker re- 
marked that the first mention of telegraphs in the `% Proceedings " of 
the Society was in 1805. when a silver medal and 10 guineas were 
awarded to Joseph Davis fora“ Night and Day Telegraph.” It was 
not an electric telegraph. but a semaphore. Shortly afterwards a 
member of the Society. Francis Ronalds. was experimenting in his 
garden at Hammersmith with an electric telegraph. and he seemed to 
have foreseen the possibilities of the tuture. But it was not until 
1843 that the electric telegraph came before the Society. when Cooke 
and Wheatstone's system. as used on the Great Western Reilway. 
was described and illustrated by a complete telegraph at work. In 
1851 a Mr. George Little described an instrument. in which the 
needles were not pivoted in the middle. but were suspended from 
what he called a “ reservoir of magnetism.” The year 1853 saw 
wire'es; telegraphy brought before the Society. This was in a note 
describing the experiments of Mr. Lindsay. of Dandee. who showed 


how the electric telegraph could be worked through a wireless шар: 
with water as the conducting medium. In. 1857 the Nociety was 
informed of an instrument invented by Dr. Bernstein. of Berlin. by 
which two messages eould be telegraphed simultaneously on the same 
wire: and this was probably the origin of 7 Фе. 


И not of 
`` duplex." telecraphy. 


А plan for connecting the police and fire 
brigade stations in London by the eleetrie telegraph was brought 
before the Society imn December. 1807. by Мг. Gatterwards Sir Sydney) 
Waterlow. Tn 12%, Mr. (atterwards Sir William) Siemens read an 
Important Paper on 7 Wh Progress of th» Electric Telsraph ^ from 
the earliest times. end in the discussion Mr. Highton foreshadowed 
that system of codes sbieh hed caused not » little anxiety to subh- 
merine са» compenies from time to time. He declered that he nad 
already devised о code of his own, which contained 7 SOO OO 008 
tines 2.000.000 prscone ert d moss ties. and that the messages "U did 
not occupy one sid of palf o sect of Вией р. ond сей would not 
occupy more then 12 sceonds in tronsniissiaa. In 1559. а Paper was 
rend describing the printing telegraph of Prof. David Hughes and a 
method ie пай devised to eure eracks in the zutta-pereha ot sub- 
marine cables. V his method came to nothing, but the printing tele- 
«ra ph conquered Europe. nid still held sway es one of the most ett 
cient instruments in daily ase. Sir John Lamb, otter reterring to the 
well-known Contor Lectures of Prof. Fleeming Jenkin and Sir Wiliam 
Preece, dleseribed пто the etorts made by the Society. mainly 
at the instance of Mr. Edwin Chadwick. which resulted in the transter 
of the telegraph service trom private companies to the Post Осе 
and tinally he showed how the institution of sixpenny telegrams in 
1555 was largely due to the energetic action of the Societ v. 

Electrical Association of New South Wales.— t the annual meet- 
ing last month Mr. Н. В. Forbes a. Кау. сих electrical engineer of 
Sydney. was elected president for the eurrent. vear. 

The Rooke premian for the year was awarded to Mr. W. H. Myers 
for his Paper on © Coppa Economies in Electiical Distribution. | Rete- 
renee was made to the project for the formation of an Institute of Aus- 
tralian Eletrical Engineers; but no detinite plan was formulated, 


EDUCATIONAL NOTES. 


University ot Bristol. —In connection with the faculty of engineer- 
ing provided. and. maintained in the Merchant Venturers Technical 
College. a course of five monthly lectures on ^^ Aviation " has been 
arranged, ‘The selected lecturers are: Prof. W. Morgan, В.е... Mr. 
А. В. Low. M.A.. Mr. E. N. Bruce, M.A.. Mr. Le Blin Desbleds and 
Mr, Josephi Clarkson. 

The new chemical and physiological wing of this university was 
opened by Lord Winterstoke on Tuesday. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 18th ‘to-day). 
IvsTITUTION өк ME nass ti IÉNGINEEES. 
Meeting At Storeys Gate. Paper on '" The Development 
ot Road Lovomotion in Recent Years; by Mr. L. А. Legros. 
MONDAY, November 21st. 
JUNIOR ENSTI тох өк ENGINEERS. 
139 рон. Meeting ат Coston НАП, Westminster, Lecture. on 
“The Law Reltting to Engineering by Mr. E. №. 4. Costello. 
Rovan NOCIETY oF ARES. 
Meeting at Johnestreet. Adelpot Lecture on 7 Industrial 
Pyrometry hy Ме. C. В. Darling. Cantor Lecture T. 
NEWCASTLE SECTION OF THE INstirt rion or ELECTRICAL ENGINEERS. 
А pn. Meeting ат the Armstrong Сони. Paper ом C Electric 
Winders. by Mr. 4. €. Wilson. 
TUESDAY, November 22nd. 
MANCHESTER NECTION OF THE [INSTITUTION or ELECTRICAL ENGINEERS. 
7:20 ран. Meeting at the School of Technology. Whitworth-street. 
Paper on | Street Lighting by Medera Electric Lamps.” by Mr. 
Haydn T. Harrison. 
THURSDAY, November 24th. 
Insrire tion oF ELECTRICAL ENGINEERS, 
S8 р.т. Meeting at Victoviicembankment, М.С. Paper on Street 
Lizhting by Modera Electric Lamps by Mr. Haydn T. Harrison, 
FRIDAY, November 25th. 


A per. 


у ПАДЕ 


Puysican Soclery. 
à pan. Meeting at the Imperial Colles of Science. Imperial Insti- 
00 tute-road. South Reasington. Agenda: ^7 The Electrie Stress 
at which lonisation begins in Air," by Dr. А. Russell: © The 
Afterglow produced in Gases by Electric Discharge.” by 
Pr. f. the Hen. B. J. Stratt. FAR US. © Exhibition of a Surface 
Brightaess Photometer," by Mr. J. S. Dow; and “The Approxi- 
mate Solution of Various Boundary Problems by Surface 


Integration. combined with Егера Graphs.” by Mr. L. Е. 
Richardson. 
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THE GENERAL POST OFFICE NEW ELECTRICITY SUPPLY SCHEME. 


ee 


INTRODUCTION, 


From the very early davs use has been made both at the 
St. Martin’s-le-Grand and Carter-lane sections of the London 
General Post Office of electricity for both light and power. 
though hitherto each section has had its own venerating 
station, which has been in operation for about 20 years. In 
order, however, to meet the further demands for power which 
have arisen, and in order to be able to work under more econo- 
mical conditions than has been possible with the old plant a 
new scheme of supply has been designed and has recently been 
set to work. 

The immediate load includes lighting. charging telephone 
batteries апа small motor work in the General Post Offices 
North, South and West, and also power for pneumatic services. 
as the existing steam driven air pumps are being replaced bv 
electrically-driven sets. It also includes the lighting and 
power for lifts, convevors and ventilation in the new King 
Edward Building. The new scheme at present consists of a 
Main generating station and three sub-stations. The gene- 
rating station is situated in Upper Ground-street, on the south 
side of the river, near Blackfriars Bridge, and the three sub- 
stations are situated in basements at. King Edward Building, 
G.P.O. West, and Carter-lane. 

Fig. 2 is a key diagram of the supply arrangements. Energv 
is generated at Upper Ground-street as three-phase alternat- 
ing current with a frequency of 50 and at a pressure of about 
6.600 volts and is thence transmitted at this pressure to the 
three sub-stations. At G.P.O. South (Carter-lane) the three- 
phase current is transformed down to 110 volts for the supply 
of the lighting circuits. At King Edward Building it is trans- 
formed down to 440 volts for power and to 110 volts for light- 
ing purposes. At the G.P.O. West it is converted to 220 volts 
continuous current, the power circuits being supplied from 
the outers and the lighting circuits from cither side of a three- 
wire system, worked in conjunction with a storage batterv. 
The normal full load capacity of the main generating plant is 
2,500 kw., and the corresponding capacity at the sub-stations 
is 1.200 kw. at G.P.O. West, 900 kw. at King Edward Build- 
ing, and 300 kw. at G.P.O. South. 


BLACKFRIARS Power Horse. 

Buildings. —Fig. 1 shows a general view of the power house 
from the river. A temporarv sereen has been provided at 
the east end, as it is intended to extend the station as required 
in this direction Бу the absorption of the neighbouring pro- 
perty. The main building, which was designed by the archi- 
tect of His Majesty’s Office of Works, consists of a steel super- 
structure filled in with brick and supported on a concrete 
raft with a damp-proof course. The boiler house, which is 
situated. immediately on the river front, is 136 ft. long by 
41 ft. wide and 51 ft. high, aud is arranged in two bavs, the 


. boilers, main flue and stokers taking up the whole of the two 


bays on the ground floor. The water softening plant, hot 
well, and workshop are arranged on a floor above the boilers 
in the rear bay, while the steel coal bunkers, having a storage 
capacity of 700 tons, are directly over the stoking floor. At 
the west end of the boiler house the main flue is connected 
through an economiser, or alternatively through а bye-pass, 
to the chimney, which is a brick shaft 180 ft. high. Space 
18 provided over the coal bunkers and in a basement underneath 
the stoking floor for the coal and ash conveying plant, while 
the feed pumps are placed on the stoker floor. The boiler 
house roof has been specially designed to carry a water storage 
tank of a capacity of 5,000 gallons. To the south of the 
boiler house is the engine room which is 112 ft. long, 59 ft. 
wide and 40 ft. high to the roof. On the side of the foundation 
block, remote from the boiler house, a space 13 provided in the 
basement for the accommodation of the cables running up to 
the switchboard, which is built on a series of galleries along the 


eastern half of the south wall, the western half of this wall being 
taken up by a battery room and bv office accommodation. 


PLANT. 


Coal and Ash Handling Plant.— Coal will normally be brought 

| to the station by barges which will be moored along the viver 
wall. and will be unloaded by means of a 15 ске. grab, worked 
by an electrically operated crane fixed on the roof of the 
boiler house. This grab delivers the coal into an Ingray 
welghing machine situated just below the boiler house roof. 
Thence the coal passcs to a conveyor, from which it is emptied 
into any desired section of the overhead coal bunkers by 
means of a selective tripping device which tilts the separate 
buckets at the point of delivery. The steel coal bunkers are 
divided into seven sections, each having a capacity of about 
100 tons. Before being fed into the magazines of the boiler 
stokers the coal 1ч passed from the overhead hoppers through 
one of two sets of travelling Тлатау weighing machines. 

| These travelling weighing machines are driven by motors, the 
current being collected by trolleys from wires running ао 
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Fic. ]l.—tigN ERAL View or Power STATION FROM THE RIVER. 


the entire frontage of the boilers so that coal can be drawn 
from any section of the overhead hoppers and fed into the 
magazine of any boiler. 

The conveyor buckets, after discharging the coal into the 
bunkers, pass down the east end of the boiler house and then 
westwards along the floor of the boiler house basement, where 
the ashes from the boiler furnaces are loaded into them. The 
buckets finally discharge the ashes into an ash hopper at the 
west end of the boiler house before passing up to re-commence 
the cycle of coal handling. Arrangements are provided by 
means of a hinged chute to enable the ashes to be taken awav 
by barge or by cart. 

Steam Raising Plant and Accessories.—The boiler equip- 
ment consists of seven Stirling water-tube boilers, four of the 
four-drum type and the remaining three of the five-drum type, 
each boiler of the former tvpe having a heating surface of 
3,550 sq. ft.. and a normal evaporative capacity of 17,750 lb. 
of steam per hour. and each boiler of the latter tvpe having a 
heating surface of 5,000 sq. ft., and a normal evaporative 
capacity of 20.000 lb. per hour. The working pressure of the 
boilers is 200 lb. per sq. in., and each boiler js, fitted with. a 


D 
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self-contained superheater designed to deliver steam +t a The feed pump equipment includes an electrically-driven 
J Ы RA о r , : > м е . . . е е 

temperature of 550°F. These boilers are fitted with stokers | centrifugal pump, which is the unit which will normally be 

of the chain grate type. used, a duplex steam feed pump and an injector, each being 


capable of delivering 3,000 gal- 
lons of water per hour against a 
pressure of 200]b. per square 
тї inch. Each of these units can 
$ draw from one of two main 
Б, suction pipes, each of which 
= [ is connected to one-half of 
I the hot well. Each unit can 
me i deliver to either of the 4. 
duplicate feed mains, and by 
means of suitable arrangements 
of valves the feed water can 
either be passed through the 
economiser or direct to the boiler 
feed valves. 

The make-up water is drawn 
from the town supply, and 
before passing into the hot well 
Y tank is treated in a water- 
softening plant. The purified 
water passes either direct into 
the hot well or through any one 
of three Lea water recorders, 
the other two recorders being 
available for the measurement 
of the condensed steam from 
the turbines. The hard water 
supply to the softening plant 
and the softened water supply 
to the hot well tank are con- 
trolled bv interlocked ball 
cocks. 
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Steam Distribution.—The 8 in. 
main in the boiler house is 
divided into seven sections bv 
six valves, and the extremities 
of the main are connected 
through valves to a 6 in. main 
which completes the ring. Each 
of the three turbines is con- 
nected to a separate section of 
the main, through a 6 in. pipe. 
The boilers are connected in 
pairs to three other separate 
sections of the main, the seventh 
section of the main being used 
for the connection of one boiler 
and the auxiliary steam set. 
The arrangement is such that 
while, normally, only а small 
portion of the total steam range 
need be kept under steam any 
turbine or the small auixliary 

Ab engine can be supplied from any 
PTT boiler. Suitable drainage ar- 
"i rangements are fitted. 

TOER In addition to the main 
о, range and its connections, an 
auxiliary 3 in. steam main is 
provided which supplies satu- 
rated steam onlv for the feed 
pump and other small steam 
auxiliaries. 
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Turbines and Condensing 
Plant. — The main generating 
sets (a general view of which 
is given in Fig. 3) consist of two 
1,000 kw. Willans-Parsons-Dick- 
Kerr turbo -alternators and 
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une 500 kw. turbo-alternator of the same make. The speed | In the strainer pit a catch pit with straining grid is provided 
of the larger sets is 1,500 revs. per min. and of the smaller set | for each 24 т. pipe, but more than this is necessary, т the 
3.000 revs. per min. Each set has an overload capacity of case of Thames water. in order to secure interception of 
50 per cent. for two hours. The official trials of the turbine materials which would block up the condensers, and elec- 
sets are just about to be made, but in the meantime it may  trically driven mechanical strainers of the Bailey and Willans- 
be stated that even with a vacuum not greater than 27 in. Roberts types have been installed to prevent this. | 
the consumption of steam should not exceed 17 lb. per unit at Circulating pumps of the electrically-driven centrifugal 
full load. Fig. 4 shows one of these 1,000 kw. sets with the type are provided, two having a capacity of 3,000 gallons per 
minute. Рог priming purposes and for ridding the pipes of 
air there are provided two steam 


ejectors and an electrically-driven 
air pump which can be connected 
to one leg of a barometric pipe 
to which are also connected 
several points of the system 
where air is likely to collect. 
From the strainer pit two 24 in. 
main pipes are laid into the 
engine room to which the inlet 
and outlet of each condenser 
are connected. In the main flow- 
pipe the measurement of the 
circulating water is effected by a 
Venturi meter. 

Alternators.—On the 1,000 kw. 
alternators the stator is star 
wound, the windings being em- 
bedded in slots in a laminated 
топ core which is supported 
by a strong cast-iron Наше. 
They аге insulated with pure 
mica. The end connections of 
the stator windings outside the 

Fic. 3.—GkNERAL VIEW or THE GENERATING PLANT AT THE Post OFFICE STATION, а o c ped м 
the event of a short circuit. 

Condensers.—Each generating set is provided with a snr- | Each alternator is provided with its own exciter which is 
face condenser and vacuum augmentor, the condensed steam | driven through a flexible coupling on the end of the alternator 
being drawn from the main and augmentor condensers bv a | shaft. but an alternative source of excitation is provided by 
steam-driven air pump of the Edwards tvpe, with a capacity auxiliary plant. The excitation energy required for each 
of 1,700 gallons per hour, and is delivered by а force pump, | 1,000 kw. alternator does not exceed 2 per cent. of the full 
driven by the same engine, into the Lea recorders and thence | load output. 
into the hot well tank. The neutral point of the extra-high-tension stator winding 

Circulating Water.—The circulating water is brought to | of each alternator can be separately connected to earth through 
and from the condensers by three 24 in. pipes that have been | а single pole switch and a resistance which limits the current 
laid in the river bed and connected at one 


end at a point 200 ft. out in the river to a [ТӨН ET а : 
concrete apron containing pits protected by | 1 AN ` a 


cover removed. 


a grating, and at the other end to catch pits 
Just inside the wall of the strainer pit. The 
pipe centres in the apron are about 5 ft. 
below low spring tide level, and the bed of 
the river round the apron has been dredged 
хо аз to form a shallow basin about 160 ft. 
in diameter. It is expected that the scour 
from the discharge pipe will keep the apron 
sufficiently. clear of accumulated mud to 
render frequent dredging and clearing un- 
necessary. Normally one pipe will be used 
for discharge and one of the remaining two 
for suction, according to which is on the cool 
water side of the discharge, i.e., according 
to the direction of the tide. This river work, 
which took seven months to execute, pre- 
sented many difficulties owing to the 


= 


character of the bed and the rapid tides. Ju ad ч 
Che flanged pipes were laid and jointed É 3 (QN. . 
Within the protection of a coffer dam, the l— осени 


Concrete apron was formed in a steel Fic. 4.—ONe or THE 1.000 xw. Sera WITH ITS Cover REMOVED, SHOWING THE VANES, 
casing which was fixed in position by divers, 


while most of the 
m were laid by divers in a trench, the greater part of the 
epth of which Was excavated at low water as the laying 
proceeded, the sides of the trench being supported by piles. 


pipes between the apron and the coffer | in the event of an earth to the amount necessary to operate the 

overload relav on the extra-high-tenston feeder switch. This 
arrangement, allows of the alternators being run in parallel 
with the neutral point of only one of them connected to earth 
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and so guards against the triple frequency local currents which 
have been found to be set up when the neutral points of 
alternators in parallel are connected to earth. This triple 
frequency current has caused considerable trouble in certain 
Post Office overhead telephone lines which run near power 
houses containing three-phase alternators with earthed 
neutrals. Although provision has been made for working at ` 


| Blackfriars with an earthed neutral, it is proposed normally 


to work with an unearthed neutral. Electrostatic voltmeters 
will be used to indicate any difference in the insulation of the 
three phases. Each main alternator is connected to the 
extra-high-tension switchgear by a three-core paper insulated 
lead-covered cable. 


(To be concluded.) 


ELECTRIC EQUIPMENT OF 


The scheme of electrical illumination and the electric power 
equipment of the new King Edward Building has been carried 
out on an extensive scale under the supervision of His Majestv's 
Office of Works and the Engineer-in-Chief of the General Post 
Office. For the supply of the necessary electrical energy, both 
for lighting апа power, the building is connected to the new 
Post Office generating station by way of the King Edward 
Building sub-station, which is referred to in another part of 
this issue. Three-phase current at a pressure of 110 volts has 
been adopted for the lighting circuits, and three-core lead-covered 
paper-insulated cables are led to various parts of the building, 
where they terminate in trifurcating boxes immediately below 
the phase boards. It should be noted at this point that the 
actual distribution to the lighting circuits is carried out on the 
single-phase system, there being a connection made between 
one or other of the three phases to a common neutral, 
which is earthed through the 10 phase boards situated in 
different parts of the building. These provide for 96 single- 
phase circuits, each of a capacitv of 90 amperes ; these circuits 
are led to distribution boards, from which the sub-circuits are 
again divided into 5-ampere ways. For the feeder circuits to 
the phase boards 3,193 vds. of cable have been used, varying in 
size from 0-025 to 0-35 sq. т. For the ventilating circuits and 
direct current control to the lifts 1,430 yds. of twin lead- 
covered cable have been run, this varving in size from 3/18s to 
19/12s. From the phase boards to the various distribution 
boards single lead-covered paper-insulated cables have been 
run which total in all 5,758 yds. There are 88 cast-iron dis- 
tributing fuseboards in all installed in the building. Around 
the basement of the building an earthing copper strip 14 in. by 
у in. has been run for a total distance of 420 vds., also for the 
earthing of the various motors to this strip some 550 vds. of 
1/16s bare copper cable has been run. Some idea of the number 
of distribution points тау be gathered from the fact that 96 
bifurcating and trifurcating boxes have been erected. The 
main feeder panels in the sub-station are fitted in each phase 
with ammeters, which are connected to current transformers so 
that by the withdrawal of a plug a reading can be taken on 
each instrument, and the load on the 


KING EDWARD BUILDING. 


A table is given below showing the lighting of the principal 
rooms and corridors, the area of these rooms and the approxi- 
mate amount of candle-power allowed for their illumination. 
These figures are of considerable interest, and should be studied 
by illuminating engineers and contractors generally. The 
actual installation of incandescent lamps includes 61 8 c.p. 
carbon lamps, 2,384 16 c.p., 110 25 c.p., 462 50 c.p. and 1,484 
100 с.р. Osram lamps. For the lighting of the exterior of the 
building, approaches, &c., 15 Excello arc lamps have been 
erected. A plan of the arrangement of these is shown in 
Fig. 1, which also gives an outline of the main building itself. 

А distinctive feature of the illumination 1s the display made 
in the public office. This is a lofty, spacious hall divided 
between the eastern wall and the counter by a line of pillars ; 
these help to break up the great length of the office and give it a 
most Imposing appearance, There are 28 large fittings hung 
from the ceiling in two rows, and each of these is of a tasteful 
and ornate design in cast bronze. Four 100 с.р. Osram lamps 
are fitted and these are enclosed in holophane glass spheres 
which are the largest vet made. The light distribution and 
diffusion from these fittings must be seen to be appreciated. 
There is practically an entire absence of shadow, the room 
seeming to be filled with light even in the remote corners. The 
fittings were supplied by H.M. Office of Works, and made by 
the Bromsgrove Guild who submitted full-sized details of the 
various ornaments. The glassware was made by the Holophane 
Glass Co., whose products in the way of prism reflectors are 
well known. 

CONVEYORS. 

Conveyors have been installed to facilitate handling the mail 
matter, and these consist of three band convevors for mail bags, 
one band conveyor for baskets of letters and one rope-way for 
baskets of letters placed in carriers. There are also six small 
band convevors fixed on six facing tables on the ground floor 
to transfer faced letters and packets to the opposite ends of the 
tables. 

Three bag conveyors deliver made-up bays of mail matter 
on to the west loading platform, and are known as conveyors 


circuit under normal supply conditions ^ ~~ 
can be ascertained. It is also possible 

to plug in portable instruments at ео 
phase boards to get readings as to the | 
balance of the circuits, and suitable ad- а О. 
justments of the load can be easily made. ^ ^ С 

For the lighting of the building a 

uniform system of illumination has been —— канен чарыш 
adopted, and this applies to practically all н Е 
the various departments with the ехсер- Ground floor ......... 
tion of the public offices. For the interior Reqd. for enclosure. 
lighting of the larger rooms and offices First floor ............ | 
5n on, м» ДО, ; Кеча. for enclosure. 
groups of three 50 c.p., three 100 c.p. or Gh 
four 100 с.р. Osram lamps have been руа tloor ..........-. 
utilised, in accordance with the require- | 

ments of the particular departments. An Public Office Block. 


: : . R ; Basement ............. | 
illumination of from 2 to 3 candle-ft. at the Sn nd i. 
surfaces where the work has to be done — Ground floor ......... 
in the sorting offices, and 1 to 2 candle-ft. First foor ............ 


where purely clerical work is being done — Second floor ......... | 


1 | x NM Third floor ............ 
has been provided for in the illumination р urth ноо. 
scheme. 


Data of Illumination, King Edward Building. 


— — a — — 


Principal lighting. Rooms. Corridors, &c. 
d бу, | C I Cp 
Lp. Cp P Total 
C. p. | Area, perot Cp. Area. per 64. C. p... | Area. | por 128 pos 
| sq. ft. sq. ft. | | sq. ft. | 


—. 


0.424 69,119. 8-7 1.360 8.356 104 — 2320. 7470. 89 — 11.400 
Ae x .. 04,060 50.001. 17-68, 2,705 26,251 | 13-19 16.893 
17,074 54090 564 416 1506 1764 432: 3.002|1T88| i6 gra 
L184| 3.312 2329... s 1 , 

41.116 44,482. 5946 224 вю 174 


_ 352, 3.332 136 1 42796 
832| 2.346. 22-7 sas oe ae is КТ "M 
27.566 44,437. 397 | хох 34146 124 | 368; BAIT) 14-0 ^ 28,082 
m iss w^ | 0,0306 33.562. 13:23. 2.016 15.204 | 16:9 9,112 
| | | 
IONS 11.731. 87 72. 302 1526| 14 2.022. 9] 1,836 


12-2 
"EOD .. | 15296 5308 153 | 637] 6340 1255 | o 
2812| 7,900| 22-78| 528) 2,263) 157 | 240) 1.523|20-1 ‚612 
OE үк | 7,900. 14-5 | 256) 2,564 12-8 2.080 


1.630 7.573 14:2 972| 3.914 | 11-5 1,984 
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Nos. 1, 2and 7. No. 1 runs underneath the ground floor from 
the east to west loading platforms, the bags being loaded on to 
the band through a shoot from the east platform. The band 
runs horizontally until near the west end of the building. when 
it passes round two rollers, arranged so as to change the direc- 
tion of the band to an incline of about 20 deg. The band т 
this manner passes up through the ground floor on to the west 
loading platform. 

No. 2 convevor runs from the King Edward-street posting 
room on the sub-ground floor underneath the loading vard, 
rises to the same level as No. 1, and then continuing to the west 
loading platform, rises through the ground floor in the same 
manner as No. 1 convevor. Bags are loaded on to the band at 
the King Edward- 
street posting 
room, the east 
loading platform 
and from inter- 
mediate points in 
the Sorting Office 
by means of shoots Н 


passing through 3 QU И 


the ground floor. 


Convevor No. 7 £- 2 i 


is fixedon the first 
floor along the 
south side of the 
light wells. The 
band is about ? ft. 
above the floor at 
the sides of the 
light wells, where 
the bags are loaded 


on to it, and rises 
to give a clear headroom of 7 ft. between the light wells 


and at the west end of the building. The bags pass from the 
band at a height of 9 ft. above the level of the floor into a spiral 
shoot, which delivers them on to the loading platform at the 
ground floor level. The moving bands on which the bags are 
carried consist of woven cotton, are 28 in. wide, and move at a 
speed of 4 ft. per second. 

Each convevor band is driven bv a three-phase 440-volt 
slip-ring motor, the reducing gear between the motor spindle 
and the main driving drum consisting of a belt and silent chain. 

In order to render the apparatus аз 7 fool proof” аз possible 


Fig. 2. ——X CORNER IN THE OVERHEAD CONVEYOR. 


à special starter has been provided which reduces the operation 
of starting the conveyor to that of simply closing a three-pole 
switch. The starter consists of a three-pole switch in the stator 

circuit and a rheostat switch in the rotor circuit, each enclosed. | 
т а separate cast-iron case. The rheostat switch is provided 
with a small single-phase auxiliary motor which automatically 
cuts out the resistance in the rotor circuit immediately the 


Fico. 1.—SitE PLAN or Kine Epwakp BUirLbis(c, 


| three-pole stator switch is closed. The rheostat switch is pro- 
удей with no-volt and overload trips, and the stator switch has 
a trip operated bv a separate direct-current supplv at 220 volts. 
which enables the convevor to be stopped by pressing small 
push buttons provided at several points. А suitable tension- 
‚ Hear is provided which automatically guards against anything 
stretching or shrinking of the convevor band. The bag con- 
vevors were installed by Messrs. Sauvee, the motors were 
manufactured by Messrs. Siemens Bros. Dynamo Works, and 
the starters by Messrs. Brav, Markham & Reiss. 
Conveyor No. 3 transfers baskets of letters from the King 
Edward-street posting room on the sub-ground floor to a point 


near the facing tables in the sorting office on the ground floor. 
the empty baskets 


being sent back to 
the posting room 
on the return 
band. The band, 
which 13 made of 
indiarubber and 
anvas, 1х 18 in. 
wide and runs at 
a speed of 5 ft. 
per second. The 
tension gearin this 
case 13 adjusted by 
hand, as this type 
of belt is not 
affected Бу change 
of temperature 
and humidity of 
the atmosphere, 
as Is the case with 
the cotton bands 
of convevors Nos, 1, 2and 7. The baskets used on this convevor 
are 2 ft. bv 1 ft. 3in. bv Gin. deep and l ft. 6 in. bv 1 ft. Зап, 
bv біп. deep. The whole conveyor is enclosed by suitable wire 
meshwork to protect the letters from interference. during 
transit. 

Convevor No. ба transfers the letters, &е., from the Newgate- 
street posting room to the King Edward-street posting room, 
whence they are sent to the sorting office by means of convevor 
No. 3. This conveyor consists of an endless ropeway by means 
of which suitable carriers are pulled along а pair of go-and- 
return roils. The carriers are constructed as light as possible 
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Fic. 3.— PARCEL CoNvEgYoR AND. Motor. 


consistent with strength and rigidity, aud are designed so that 
the baskets of letters can be easily placed in the lower part of 
the carrier. Each carrier has two pairs of fibre wheels, which 
make the conveyor work quite silently (Fig. 2 and 3). 

The track is in the form of a loop in each posting room, and 
the gripper on the carriers is disengaged from the rope when the 
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to deliver the baskets at a suitable height above the floor level, 
but except at these points it runs as near the sub-ground floor 
ceiling as possible. Suitable braking rails have to be provided 
to ensure the carriers coming to rest at the foot of the incline at 
the delivery points. The rope is driven at a speed of 400 ft. 
per minute, and is running continuously during those periods 
when the conveyor is in use. 

Сопуеуотз Nos. 3 and 64, as in the case of the bag conveyors, 
are driven by three-phase induction motors, the reduction gear, 
however, in these two cases consisting of à worm and worm- 
wheel. The motor-starters are of the same type as already 
described for conveyors Nos. 1, 2 and 7. 

Conveyors Nos. 3 and 6a were installed by Messrs. Spencer 
& Co., of Melksham. The motors were manufactured by Messrs. 
Harding & Churton, Leeds, and the starters by Messrs. Bray, 
Markham & Reiss. 

In the sorting office there are six facing table conveyors, con- 
sisting of a 10 in. wide woven cotton band running down the 
whole length of the table. These bands travel at a speed of 
]7 ft. per minute, and both go and return bands are made use 
of. The bands are fitted in the centre, the lower and upper 
halves being about 14in. and 21 т. above the table bed 
respectively. The lower band carries faced letters to one of 
end of the table, where they are stamped by the stamping 
machines, while the upper band delivers packets, &c., into a 
basket at the opposite end of the table. The motors, driving 
gear—which consists of a worm-gear and silent chain—and 
tension gear are fixed underneath one end of the table, the 
whole being suitably enclosed with wire meshwork. 


VENTILATION. 
For the ventilation of the three lower floors ducts have been 
provided in the main building structure. and uptakes are led 
from these into fan houses situated on the roof. The fans are 
directly coupled to direct-current variable speed motors, and 
are designed to move large quantities of air when running at a 
low speed which is essential for silent running. Fresh air is 
admitted through windows and ventilating radiators, and the 
vitiated air is discharged at the roof. In the bag room a con- 
siderable quantity of dust is liberated by the handling of mail 
bags, and arrangements have been made for concentrating this 
at one point near a collecting hopper through which the dust- 
laden air passes and is discharged on the roof. 


Fia. 4.—воссо”” FAN WHEEL. 


The rate of change of air arranged for varies from а minimum 
as produced by unaided circulation to а maximum forced circu- 
lation of 2} to З changes per hour. 

In the basement there are four fans running at a speed 
varying from 180 to 380 revs. per min., and developing 26 n.r. 
Approximately 69,000 cubic ft. of air at a water gauge varying 
from $ in. to 1 in. is dealt with per minute. 

On the sub-ground floor the same number and size of fans are 
installed. On the ground floor there are coupled three fans, 


Table of “Sirocco” Fan Details. 
Revs. Water 


per min. gauge. Volume. 

Two 35 іп. fans direct coupled. to 7-8 f 190. ... in. ... 10,000 
_ BHP. motors. Speed range............ 375 ... lin. ... 20,000 
One 30 іп. fan direct coupled to 5 в.н.р. J 190 ... jin. ... 7,500 
motor. Speed тапде..................... {зю ... Jin. ... 35,000 
One 40 т. fan direct coupled to 11-12 7170 ... фт. ... 15.000 
В.Н.Р. motor. Speed range ............ 345 ... lin. ... 30,000 
Five 35in. fans each direct coupled to 7-8 7190... fin. ... 10,000 
B.H.P. motors. Speed range............ 375 ... lin. ... 20,000 
Two 95 т. fans direct coupled to 2 в.н.р. f 190 ... jin. ... 4,500 
motors. Speed range _.................. 380 ... jin. .. 9,000 


developing 25 н.р., and running at a speed varying from 180 to 
380 revs. per min. Approximately 65,000 cubic ft. of air at a 
water gauge varying from 8 in. to 1 in. is dealt with per minute. 
The above table is of interest as it gives technical details 
of the “Sirocco” fans installed. We also give illustrations 


Fic. 5.—COMPLETE “SIROCCO” FAN FROM INLET SIDE. 


(оз. 3 and 5) of the fan- wheel and type of fan which is in use. 
The ventilating system was installed by Messrs. Davidson & 
Co., of Belfast. 

ELECTRIC LIFTS. 


The lifts installed in the New General Post Office are all 
electric, and the energy is obtained from the Post Office new 
electric power system. Three-phase current at a pressure of 
440 volts, 50 periods, is supplied to the motors, and a direct- 
current 220-volt supply is provided to operate the controllers. 
There are 13 lifts in all, the main particulars regarding capa- 
city, speed, travel, &c., being given in the following table :— 


Full | 
Lift xtreme | oad | To carry passengers | 
No. p» ус: Cwt. | in | goods or both. Гуре of control. 
eet. | ft 
ре! | 
min. | 
| 94 20 | 200 | Passengers........... | Switch in car. 
2 94 | 10 | 200 |Goods & attendant , Switch in саг and 
| deis button on 
andings. 
3 86 40 | 200 | Goods & passengers ; Switch in car. 
4 68 30 | 200 "s ^ 
5 68 30 | 200 D T 
6 86 15 200 | Goods & attendant - 
7 86 | 40 | 200 | Goods & passengers + 
8 36 1 30 |200 i И 
9 68 | 30 | 200 "s T 
10) 68 30 200 M : 
11 27 100 60 * Sk 
12 204 | 5 ! 120 E Push buttons in 
| | cage and on 
| | landings. 
13 | 20 | и ТВО: [Goods asc erroe Push buttons on 
| | | | landings. 


In the case of the 30 cwt. and 40 cwt. lifts, large and heavy 
cages are provided, and in order to facilitate stopping at the 
various floors a slowing down device 1s provided in addition to 
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the brakes, owing to the inertia of the moving parts, such as the 
cage, balance weight and rotors. 


The seven large high-speed hfts will be used for transferring 
mail matter and also members of the postal staff between the 
One lift in the front block of the building is 
The 5-ton lift, running 
at a speed of 60 ft, per minute, will be used for transferring 


various floors. 
provided purely for passenger traflie. 


heavy cable drums between the basement and the vard level. 


With the exception of the three small ones, the lifts are 


operated by means of a switch in the cage. Two of the small 


lifts are provided with up, down and stop push buttons in the 


cage, and on the landings, and the small service lift carrving a 
load of 56 Ib. has push buttons on the landings only. 
latter lift is provided with a direct-current motor, and is con- 


nected to the 220-volt supplv provided for the controllers of 


the three-phase lifts. 


The motors, winding gear—which consist of worm, worm- 


wheel and winding drum—and controllers are, with two excep- 
tions. placed in motor rooms in the basement. This arrange- 


ment. under the conditions existing, facilitates maintenance 


and reduces the cost of the supply mains, although from a 


purely mechanical point of view it is not quite so efficient as 1f 


the whole of the gear were placed at the top of the lift wells. 
All the lifts, with the exception of the small service lift, are 
drum-driven. 

The winding drum, worm gear and motor are mounted on one 
box pattern bedplate which is wide enough to take both bear- 
ings of the winding drum, the whole being securely bolted to 
concrete foundations. 

Two cast-iron brake pullevs are fixed on the motor shaft 
between the motor and the worm gear, and each pulley 1 pro- 
vided with a pair of wood-faced brake blocks. These blocks 
are spring loaded, and each set 1s operated independently by 
means of solenoids through suitable toggle gears. The worm 
gear is arranged with the worm below the worm-wheel, so that 
the worm runs in an oil bath. 

The lift gear is fixed well inside the motor room, and the sus- 
pending ropes are led into the lift over cast-iron vibrating 
pullevs revolving on a horizontal] shaft, the bearings of which 
are fixed to vertical rolled steel H-irons. This arrangement 
admits of the wall between the motor room and lift well being 
built up, except where the suspending ropes pass through, and 
the dust and dirt which invariably accumulate in a hft well 
cannot so easily enter the motor room. 

The motors are of the ventilated induction type, the slip- 
rings being totally enclosed. The motors run at fairly slow 
speeds, 575 or 750 revs. рег min.,as the case may Бе. This pre- 
vents undue noise, and facilitates stopping at the floors with 
varving loads. The rating is such that the motors will run 
continuously for two hours under full load without exceeding 
the temperature specified—viz., 80°F. above the surrounding 
alr, 

The controller consists of two reversing solenoids for operat- 
ing the direction switches, one main solenoid controlling the 
main supply to the motor and one rheostat solenoid. The 
whole is mounted on an enamelled slate base which is fixed to 
an angle iron frame. 

There is also a small interlocking switch mounted on the 
main controller panel, consisting of two small bobbins wound 
on two separate phases of the three-phase supply, and which 
operates a double pole break on the direct-current control 
circuit. This switch is provided to ensure the direct-current 
supply to the controller being cut off should the alternating- 
current supply fail. 

The main switch contacts are of the butt type, copper on 
carbon. The carbon contacts on the controller panel are 
spring loaded, and readilv adjust themselves to the moving con- 
tacts, thus ensuring a satisfactory area of contact in all posi- 
tions. These carbon blocks are connected to the studs on the 
panels by substantial flexible copper tape. 

The connections on the back of the controller consist of 
round copper wire covered with suitable flameproof protection, 
the same material being used to connect the grid resistances to 


This 


the rheostats contacts. The rheostat plunger works in con- 
junction with an oil dashpot, which regulates the rate at which 
the resistance is cut out of the rotor circuit. 

A safety gear is provided on the balance weight which looks 
the weight on the wooden guides if the ropes fail, Spring 
buffers of the cone tvpe are fixed at the hottom of the lift well 
pit оп which the cage ean land. and care has been taken to 
ensure that the cage lands on the buffers before the balance 
weight fouls the overhead vear and vice-versa, 

The following safety devices are provided :— 

(a) Safety gear on cage and balance weight to guard against 
failure of ropes. 

(b) Limit switches in the control cireuit operated by means 
of gearing from the drum shaft, and which stop the lift at the 
top and bottom of the travel. 

(c) Main limit switch in the main alternating-eurrent supply 
to the motor, This is operated by the movement of the cage, 
which comes into contact with stops on a small wire rope run- 
nmg the full length of the lift well. This comes into operation 
if the control limit fails from any cause. 

(d) А slack cable switch is provided on the cage, which stops 
the motor if the cage or balance weight is brought to rest by 
being jammed in any wav in the lift well. | 

(е) The landing gates are mechanically and electrically inter- 
locked. so that the lift cannot be operated unless all the gates 
are closed. It is impossible to open апу landing gate unless 
the cage is immediately opposite that gate. 

The cage gate is also. electrically interlocked. and must. be 
closed before the lift can be operated. 

(/ An emergency switch is also provided in the cage by 
means of which the main motor circuit can be broken and the 
brakes mechanically applied, 

А small change-over switch is provided on the controller 
panel, bv means of which the control can be transferred from 
the switch in the cage to а similar one in the motor room, from 
which the lift can be operated for the purpose of testing. 

The lifts were installed by Messrs. В. Wavgood & Co., and 
the motors were manufactured by the Brush Electrie Co., 
Loughborough. 

Our thanks are due to Major W. А. J. O'Meara, C.M.G.‘ 
M.Inst.C.E.. M.LE.E., Engineer-in-Chief, and to Mr. Н. С. 
Gunton, chief power engineer to the Post Office, for their 
courtesy in taking us over the new building and supplying the 
data upon which the above article is based. | 


Electrical Transmission at 110,000 Volts.—The Berlin 
correspondent of * The Times " reports that the various works 
of Messrs. Lauchhammer, situated at Burghammer, Lauch- 
hammer, Gróditz and Riesa, have so far been supplied from 
separate power stations. Recent investigations, however. 
have shown that the Lauchhammer works are situated on a 
rich lignite field, and the Company have therefore decided to 
erect a generating station in order to utilise this fuel. While 
this scheme was under consideration plans were matured at 
Gróba for the erection of a central station to supply electrical 
energy to four districts in ахопу. These two schemes have 
been combined, and Messrs. Lauchammer have concluded an 
agreement with the managers of the Gréba central station for 
the sale of a considerable amount of energy which will be sup- 
plied to a special transformer station. "Three turho-dvnamos, 
each of 5.000 kw. capacity, are now being installed at Lauch- 
hammer. to which two further units will be added. Messrs. 
Lauchhammer, after extensive experimental work in Ger- 
many and abroad. chose for the transmission of the enerpv a 
pressure of 110.000 volts, which is believed to be the highest 
voltage so far used in Europe. The whole of the switchgear 
and transformer plant іх being supplied by Messrs. Siemens- 
Schuckert. The transformer plant at present comprises four 
three-phase oil-cooled transformers, each of 6,800 Куа. 
capacity, which step up the generator pressure from 5,500 
volts to the transmission voltage. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The first meeting of the session took place on Thursday. 


November lOth, in the Institution's new building on the 
Victoria Embankment. 


Dr. GISBERT КАРР, the retiring president. remarked that it was the 
first time the Institution had met in its new home, to which he welcomed 
the members. He referred gratefully to the fact that the Institution 
of Civil Engineers had extended their hospitality to electrical engineers 
for 38 years, and he moved a vote of thanks to the Institution of 
Civil Engineers. He next asked Col, Crompton to give the meeting 
information as to the labours of the International Electrotechnical 
Commission. 

Col. В. E. B. Скомртох mentioned that it might be news to many 
members that the tirst use to which the present building had been put 
after its acquisition was for a mecting of the Commission, Since the 
first meeting the international interchange of electrical ideas had gime 
on apace and now 16 of the leading countries of the world had each 
formed а committee to co-operate with those ofthe other countries. Their 
Institution from the first had taken a leading part in the work of the 
Commission. | Prof. Elihu Thomson. who presided at the recent Brussels 
meeting. had said no work of such great importance to the electrical 
industry had been undertaken as the work commenced in the last few 
years in the international interchange of electrical ideas. There were 
many jealousies to be overcome and many susceptibilities to he met, 
but no quarrels or troubles had arisen and everything seemed fair for 
obtaining a practical international language of electricity. That was 
the first object of the Commission. The second was to some extent to 
standardise machinery so that the output and the nature of the ma- 
chinery could be understood equally all over the world ; and, finally. 
they had attacked the great question of standardising the symbols used 
for mathematical expression. ‘That affected so many other branches of 
engineering and science that he thought electrical people were somewhat 
bold to tackle it, but it augured well for the future that in the short 
time they had been at work such good progress had been made. 

The premiums ard scholarships Га list of which appeared on page 305 
of THE ELFCTRICIAN of June 31d] were then distributed by Dr. Kapp. 

Mr. FERRANTI, on taking the chair. asked Col. Crompton to propose 
a vote of thanks to the retiring president. 

Col. Crompton said he did so with the keenest pleasure, as he prob- 
ably had а longer acquaintance with Dr. Kapp than anyone in the 
room. He thought they were fortunate in having had as their president 
а man who had received a complete electrical training in this country 
and another in Germany. They felt proud of the attractions of their 
country which had brought him back. The position of president he had 
filled to the satisfaction of everyone. 
‚ Mr. W. M. Мовькх said it gave him great pleasure to second the pro- 
posal. In electirg Dr. Карр as president. he thought the Council had 
wisely honoured a man who, by 30 years of strenuous work in electrical 
engineering, had done ко much for the science in which they were all 
nterested. He speeded him as departing president ard wished him 
health and suecess and the strength and energy to continue the work 
he had done for them all during “the past. 

Dr. Gispert КАРР, in returning thanks, said it was peculiarly gratify- 
ing to him that it should be Col. Crompton who had moved, and his 
old friend Mr. Mordey who had seconded, the motion. Inthe early days 
Col. Crompton had given him employment at his (Col. Crompton's) 
works at Chelmsford and said he would teach him. and Col. Crompton 
had done ко. Many of the gentlemen present had also taught him: in 
fact, they taught each other, and that was the cause of the good fellow- 
ship that existed amongst them. 


Mr. 5. Z. de Ferranti then delivered his presidential address [an 
abstract of which appeared in our last issue]. 

At its conclusion, Mr. R. Kaye Gray moved a vote of thanks to Mr. 
Ferranti. and referred to the many years Mr. Ferranti had been engaged 
in electrical work. Не hoped the new president would live long enough 
to see some of the advantages that might come from action provoked 
by his address. The freedom with which one could speak from the 
chair sometimes irritated the minds of hearers so that some protest 
was uttered, and he thanked Mr. Ferranti for the careful way in which 
he had prepared his address. 

Dr. В. T. GLAZEBROOK, in seconding the motion, described the pre- 
sidential address as brilliant and original. апа added that they had 
learned that night something of the 
was the pleasure and privilege of the Institution to honour their prophet 
in their own country. All of them could not hope to live until those 
happy days when electricity would be sold at 1d. per unit. but those who 
did would look back to that evening as a historic occasion and would be 
glad to have taken at any rate some part in it. 

The vote of thanks having been carried with enthusiasm, Mr. 
FERRANTI, in replying, said he knew that he had taken a most conten- 
tious subject. He hoped he had irritated the minds of listeners, that 
good might come of it, and he wished he could irritate. stir up and elec- 
trify the industry and the country. Не hoped their Institution might 
always help to lead the way in progress and advancement and that they 
might be worthy of the very great men who had gone before them. 


The new president held a reception in the common room of the Insti- 
tution at the close of the meeting. 


'alue of imagination in science. Ito 


ADDRESS OF MR. M. J. RAILING TO THE BIRMINGHAM 


LOCAL SECTION OF THE LE.E.* 


Since nothing can he more important fozallof us than the welfare 
of our industries, and through them of our profession. and since Гат 
closely connected with a large variety of the electrical industries in 
this country, E shall he doing my duty best if T express my thoughts 
and views on the present position of our eleetrieal industries, and at 
the same time give vou certain conclusions to which T hive come, 
Conelusions which, if followed, might. or had T better хуу must, 
help us to exterminate certain deficiencies under waich we are suffer- 
ing. anc help us to raise our efficiency and our status in the world's 
market. 

I think the most optimistic member of my audience must needs 
agree that all is not " well " with our industry and our profession. 
Want of suitable and profitable employment, or absence of satisfactory 
returns for the Jabour or capital spent, has made itself felt for a 
number of vears. Many are the reasons brought forward to explain 
this state of affairs, and the root of the evil has been sought in our 
system of education. our fiscal poliev, and the lack of enterprise on the 
part of those who finance our engineering undertakings. It is my 
contention that most of us, being. imbued with somewhat conserva- 
tive opinions, and brought up in the tradition of the past, have not 
fully realised the very altered conditions in this country. conditions 
which during the last 50 vears, have undergone а vast and most 
revolutionising change. * Tempora mutantur et nos mutamur in 
illis ^—1 should like to translate this into English: * Times change 
and we ought to change with them," not “ we do change with them." 
Conditions kare changed, but our industry —the whole of our indus- 
try and profession—-has not kept pace with this alteration, with 
this altered situation, in all its aspects. Now, Jet us ask ourselves 
for а moment if we have failed to progress sufficiently in our рго- 
fession. what then ere the factors which go to produce progress in 
апу profession in a circumscribed territory or community, and 
which do we lack ? 

И is either intuitive genius which produces new ideas, finds out 
new laws or discovers new qualities or forces in nature, hitherto 
unknown, and in so doing opens up new fields of work to mankind. 
The other factor which influences progress in à profession such as 
ours, is dura necessitas, when existing problems cry out for solution, 
and of necessity men are employed to work on them with the object 
of bringing about their solution, practical problems facing the com- 
munity which must be solved and which can be solved by the appli- 

cation of knowledge already existing. In every industry daily 
problems of this nature present themselves to the minds of those 
employed, calling upon them to set to work and find a solution. 

As regards the first-mentioned factor —the influence of genius. 
Tam afraid the breeding of genius is hevond our control, although, 
of course, there is a possibility that the more helaboured ts а certain 
field of research, the greater are the chances of such à man appear- 
ing amongst those working therein. The second factor towards 
progress should be more prevalent in this country, with its large 
number of industries, than in any other part of the world, though 
of late vears, with new countries consolidating around us, with new 
nations entering into the circle of civilisation with fresh demands 
this advantage is slowly being lost. It is this second part that I 
want to investigate closely, and which 1 wish to examine under the 
headings: " Where we Stood,” '" Where we Stand” and ~ What 
can be done to keep us where we stand or to give us a lift up? 
I must start from general topics, influencing others as well as our 


profession, in order to come to the special points where we are at 
fault in the electrical industry. 


Where we Stood —' The geographical position. the early political 
consolidation and freedom of England and the inherent qualities of 
its people have in the past helped to make England the trading 
country of the world. The old world's products were sent here to be 

taken out to new worlds and to bring back m exchange their products 
to the old countries. This. at a time when knowledge travelled 
slowly, made the English foremost experts in the wants of other 
countries, in the products or goods they could give in exchange, and 
in the varying quality and price, &с.. of these goods in the morkets 
of the world. It taught, further, what these products could be 
made into, how they could be improved by transposing them, as it 
were, into different soil, and by ma nufacturing more valuable pro- 
ducts out of the raw material: thus necessity forced England into 
the position of the best buyer «nd the best seller, and finelly brought 


about the commencement of manufacturing in this country on à 
scale never before dreamt of. 


* Abstract of the address delivered on Wednesday, November 16th, 
by the chairman of the Birmingham Local Section, 
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European countries, who during this time had been engaged in 
internal turmoil and warfare, religious and political, now started to 
consolidate, became bigger and more powerful units, lexs absorbed 
by internal. questions, more open for possibilities. outside. their 
borders. An era of invention started simultaneously. The develop- 
ment of railwavs and other means of communication, although 
originated in this country, which was naturally most interested. in 
this problem on account of its large transport. business, made the 
factor of distance Jess important. The telegraph. telephone, and 
the great development of educational and printed matter all round, 
served to bring humanity much closer together and to distribute 
special knowledge over vast areas. The progress of the railways 
lessened the geographical trading advantage of England, and. with 
the quick distribution of knowledge, the special experience of markets 
and of the possibilities of manufactures were distributed to other 
nations, These new nations, starting with fresh vigour in the world's 
battle. came with the additional advantage of youth, and the impetus 
of their explorations carried them soon out of the boundary of their 
own countries. This development of the various countries still 
further decreased our geographical advantage. especially as foreign 
governments helped. their traders and manufacturers by special 
export rates, an example which was not followed by the English 
nulway companies, 

"Where we Stand.’— We thus see ourselves face to face, after this 
levelling-wp process, with competing nations, who own countries 
much larger than Great Britain, with an ever-increasing population. 
even now larger than our own, and increasing at à higher rate, and 
we have to ask ourselves, ^ What are the advantages left of Eng- 
land's former leading position?“ Apart from the advantages of 
goodwill which the man in possession always has, apart from the 
greet advantages which such inponderabilities аз common interests, 
common language end common descent give with the large and 
striving Communities and markets of the colonies and sister nations, 
apert from these we shall only progress if in the world’s market we 
can supply our manufactures- that is, of course, the special manufac- 
tures of our own industry —better than others ог cheaper than others, 

There is still possibly in a number of industries, perhe ps not in our 
own, although in others оп which we depend, be it for our own 
manufactured materiel or for the utilisation of our appliances, the 
advantage of a longer experience and a greater insight into the 
ectuel market conditions and into the intricacies of manufacture, 
but it is an advantage which, in its verv nature, will rather decrease 
from vear to vear than increase. There is in our workmen probably 
ап asset. on account of certain hereditary qualities developed. for 
generations; but, again, our rivels are bound in time to diminish 
this difference, which, besides, is made less important through the 
introduction of automatic machinery. What is seid here about the 
workmen, of course, equally applies to practical engineers. The 
other possible advantage which we might have is in the possession 
of men as leaders, trained in science and application, able to bring 
about new developments. But science has become international, 
and it is hardly. possible to sav that we have any special advantage, 
во we should strive to do our utmost to train men proficient in theory 
and practical knowledge of our profession, in the handling of men, 
and in the daring to tackle problems, even if involving risk (a daring 
which is such an invaluable quality of the Britisher) ; men. in short, 
able to excel to the benefit of our profession and the community. 

Having shown that we can scarcely claim even now any advantage 
on the two points mentioned, we have to ask ourselves, " Сап we 
produce better or cheaper on account of the raw material at our 
disposal? ° The fundamental basis of manufacturing industries, 
needless to sav, lies in the source of its power, and whilst England 
in this respect may count, let us hope for many decades, upon the 
most plentiful resource of its coal (although warnings to be econo- 
mical have already been uttered), other nations, by drawing upon 
their natural water resources, have an even cheaper source of motive 
power. It cannot, therefore, be admitted that in this point England 
can justly claim any advantage over some of the other manufacturing 
nations, 

Next to the primary power, the most important factor to be taken 
into consideration is the question of raw material. In our own pro- 
fession. for building up our machines and the articles which we 
require in connection with them, we mostly are in want of iron, steel 
and copper. It is a well-known fact that some 40 years ago Eng- 
land was pre-eminent in the production of iron and steel, but authen- 
tic statistics show that this pre-eminence has gradually. but surely, 
faded away. Agein, in the production of commercial copper Eng- 
land at one time could rely upon her resources, but since the его of 
electricity, the demand has claimed other sources of supply. and at 
the present time the enormous capacity of other copper-producing 
countries has made it practicelly impossible to mine that metal in 
this country with commercial success. 
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After the consideration of raw material, we come to its transforma. 
tion into manufactured articles by the employment of labour. Here 
we are confronted. with the fact that the conditions of life vary in 
different countries, and although they live perhips on a less luxurious 
scale, the normal rate of expenditure of the labouring classes in some 
continental countries is far Jess than in the British Isles, and this, 
added to the fact that longer hours are worked on the Continent 
(amounting in our particular industry to LO or 20 per cent.), again 
must convince us that we are at a disadvantage as compured. with 
other nations. As we cannot look forward to any extension of work- 
ing hours, we can опу endeavour to make up the want of Басе 
by the more efficient orgenisetion of our factories and the labour 
employed in them, by means of eareful supervision ot the minutest 
details, By so organising our production we шоу hope to steil à 
march on others, but whilst we may organise in the right direction, 
all organisation is not much use if we cannot secure the constant 
flow of work necessary for production in such quantities 2: will 
enable us to make use of our organisation, and which will еп Ы us 
to produce on a better, à more perfeet and even cheaper scale than 
some of our rivals. It is hardly necessary to an audience of engi- 
neers to lay stress on the necessity for large outputs and a constant 
flow of work. How we mev help to provide for this constant tlow E 
will endeavour to show you. 


“ What сан be done to keep us where we Stand ? "U—I€ we маи to 
keep our position or " move up " we must get bigger outputs and 
lorger markets. Other countries do not possess advantages over us 
in the supply of rew meterial or power. We possess as good seien- 
tists, designers end engineers, and as ceapsble, if not more сър Ме, 
workpeople. It is output which we want to give us the lead szin, 
and men who can give us thet output; men who know best wacre 
to obtain the most setisfeetory supplies and whet merkets are most 
suited for the disposal of our products, To-d»y we hive on th: one 
side our factories producing commodities——generetora, motors. 
lamps. accessories, апа. in feet, envthing which can be used in the 
applications of electricity. On the other side, we have in our own 
country and in all the countries of the world industries. weiting, 
perhaps unconsciously, for the possibilities of electricity; and thot 
man is most needed who cen bring them together, who сап bring 
the best from the one to the ather. The min best fitted for this 
work will be the one who knows, not only most bout the first coun- 
trv. that of the menufasturer, Из products, its capabilities and the 
possibilities of its known treisures and slumbering resources, bu! also 
he who knows most of the second country where these products ere 
wanted, whet seed is best to put in the soil and how it is best to be 
sown, And, gentlemen, one thing more is wented -this man must 
know how to navigate from one country to another, how to bridy > th 
stubbornness of the one and the greediness of the other. For all 
this knowledge a mon is needed who knows both countries well, 
their different. needs and temperaments, their languesge and their 
individualities. This country in the past has excelled in the pro- 
duction of such men, when Engl:nd had to exchange goods. She 
will hare to excel in their production now that the need is ine to 
exchange and dispose of her menufactures. Therefore, gentlemen, 
let us teach and raise engineers with the fullest possible knowledge, 
shall ме call it, of the geography of the two countries, th» two 
dominions, end able with the old spirit cheerfully to пуу Ме from 
the one to the other, whether through known or unknown seas. 

The man we speck of must know аз intimately аз possible everv- 
thing about manufacturing and our manfactures; He must know 
what we can do, whether їп the production of power, plant ое 
motor-driving, or the different. sources of electric illumination. or 
in transport, or the meens of inter-communication, and he must 
know why we make goods in à certain way and not in the wav of 
our competitors. He must also know the country of our customers 
and all its activities ; agriculture and its wants in connection with 
electricity, the iron and steel industries; mining, cotton, chemicals, 
shipbuilding—he ought to know something about the wants of all 
these industries, or specialise in some of them; he ought to seo 
these Industries and other less important ones in the light of the soil 
in which they are planted, and not only et home. Then let us teach 
him to navigate, teach him about men —their characters. their indi- 
vidualities, how they can be led; teach him to negotiate as of old, to 
meke contracts, to know lew. make him speak lenguegess, end make 
him understand the peculiarities of other countries end other 
nations ; tesch him also to nevigete and venture in seas with islands 
not shown on the chart, end where he will h»ve to bring his own 
resources 2nd calculations to bear on new problems аз they arise. 
If you have thus taught him theory and application, and if you hive 
taught him not only to know engineering and the wants of others, 
but also how, when and where to apply the one to tke other, then 
you will have translated the colonising spirit of old England into 
modern language, and the old trading spirit into the proper modern 
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Spirit of our profession and our industry. You will have produced 
a generation of commercial engineers, or engineer traders, who will 
be able to give vou back the old geographical predominance because 
they will make the shortest and best way for the producer and the 
consumer in engineering matters across our shores. In doing so, 
incidentally they will allow us to produce in larger quantities and 
therefore more cheaply, in larger quantities and therefore better. 

] have seriously tried to put before vou my conviction that one 
very important factor causing us to be backward to-day, and а 
factor which is too often overlooked, is that we still try to use either 
commercia] men às of old. or theoretical men as of old, to fill the gap 
and bring us orders. Other countries have stolen à march on us. 
not so much in tlie production of engineers nor yet in the production 
of purely commercial men, but in the development of a type of man 
who combines the qualities of both. On the Continent and in the 
States commercial universities are springing up where, in addition 
to mere commercial knowledge and book-keeping, theory of money 
and labour exchanges, languages, costing systems, organisation of 
factories, such wider subjects as social, political and labour ques- 
tions, railway treftic retes, orgenisation of credit system, insurance 
and commercial law, ere dealt with in special lectures arranged for 
the benefit of students. These are subjects which are not only of 
the widest importance to the merely commercial man, but, аз ] hive 
endeavoured to show, are of equal importance to the commercial 
engineer of the future. es I have him in my mind. You will tind 
that many of the students of the technical high schools avail them- 
selves of the privileges given to them to attend the lectures of the 
commercial high schools, and thus gain èt least some knowledge of 
the actual commercial problems which will confront them after 
leaving school and entering on the battle of life. T am. of course, 
not unmindful of the fact that in our own city of Birmingham a 
move in the right direction has been made by the establishment of a 
commercial faculty at the university; but it is not sufficient to 
establish such a faculty for training commercial men. A free inter- 
change between the engineering and commercial faculties is what is 
necded so that those whose training is designed primarily to equip 
them as engineers shall study elso commerce and commercial 
subjects. 

The young electrical engineer abroad is encouraged to study. in 
addition to his own science, the technology of allied trades, and to 
train himself as well in languages, in commercial law, in natural 
economy, and in commercial routine generally. I plead that such 
an excellent. course may some day be adopted in this country as 
well. I further plead that the commercial side of engineering should 
he considered in our present system of apprenticeship and that a 
certain period of such apprentice:hip should be spent in the com- 
mercial organisation, be it either in the counting house or sales 
organisation. It may be argued that the knowledge of commercial 
principles can always easily be acquired in later years, but I am of 
opinion that, as with other subjects. unless the seed is sown during 
early training. it is afterwards too late to take root as the soil ts 
already too fully occupied. 

Her geographical, agricultural and trading explorers, her travellers 
and colonists of the past, have raised this country to her present 
position. English explorers and travellers are wanted once more to 
set to work on new lines and win back that volume of business that 
has been lost and is continuing to be lost, and thus confer upon our 
industries and our profession the standing which it ought to have 
amongst the nations of the world. 


THE ELECTRIC VEHICLE IN THE UNITED STATES.* 


At the meeting of the Electric Vehicle Association of America, 
which was held in New York on October 18th, a number of interest- 
ing Papers were presented. As this question is certainly not with- 
out urgency at the present time, we give below short abstracts 
of the Papers read, as well as of the points raised in the discussion. 


THe ELECTRIC VEHICLE BATTERY. 


In a Paper on this subject. read by Mr. Bruce Ford, of the Electric 
Storage Battery Co., the author divided storage batteries into two 
classes, according to the nature of their electrolytes, and confined 
his Paper to a comparison of the Edison and the lead cell. The 
characteristics of the lead-sulphuric-acid battery were stated to be 
high and uniform individual cell voltage on discharge combined 
with low internal resistance and high watt-hour efficiency. These, 
the author claimed, rendered the cell peculiarly adapted to the 
needs of electric vehicle propulsion where high rates of discharge 
were required for acceleration, hill climbing and bursts of speed. 
The nickel-alkali-iron cell had a high capacity per unit of weight, 


A = 


_* From the '* Electrical World." Somewhat abbreviated. 


which made it attractive where an abnormal amount of mileage was 
required per charge. Mr. Ford maintained, however, that the 
battery was new in commercial operation and that therefore no 
definite commercial figures had been obtained as yet to substan- 
tiate the claim for long life. High internal resistance and high 
initial cost were given among the disadvantages of the alkali-iron 
cell. In the present standard type of lead cell the capacity рег 
pound was varied within certain limits by using plates of different 
thicknesses. А thicker plate had a longer life in number of eveles 
of charge and discharge than a thin plate; but its capacity рог 
pound on each discharge was not so great, The author described 
three thicknesses of plate, one with an initial capacity of about 
84 watt-hours per №. of complete cell, which increased to about 
10:5 watt-hours in service; another having an initial capacity of 
about 9-25 watt-hours per №. of complete cell, which inere wed to 
about 12 watt-hours in service, and still another with an initial 
capacity of about 10 watt-hours, increasing to about 13-25 watt- 
hours. Experience had demonstrated that the life in miles of thin 
plate batteries was about the same as that of thick plate batteries, it 
being understood that there were more plates per pound of thin plate 
battery than of thick plate battery. The author stated that in both 
the lead and nickel types of battery the action which governed the 
life was largely mechanical, the alternate action of charging and 
discharging causing a molecular disturbance which resulted in the 
loss of coherence of the active materis! In the les battery it had 
been the practice to permit the active material to become gradually 
disintegrated and wished out from the surfs^o, and to allow a 
reserve in the quantity of active material sufficient to produce a 
commercially satisfactory life. To the carriage of this reserve 
active moterial was attributed its great weight per unit of capacity 
as compared with the elkeli battery, whose active material was 
maintained mechanically to restrict its molecular disintegration. 
Mr. Ford informed the meeting. in conclusion, that his Company hid 
purchased the American rights toa French patent covering a method 
for preventing the disintegration and washing away of the active 
material of the lead cell, and had been experimenting with the 
improved battery, which in its present form gave an initial capacity 
of about 9-5 watt-hours per pound. inereising to over 13 watt- 
hours in service. Moreover, the life of the battery was claimed to 
be from two to three times that of the present type of lead battery, 
and during its life the necessity for cleaning the battery of sedi- 
ment was eliminated. No details of the battery were vouchsafed, 
the author confining himself to the mere announcement. 


THe CENTRAL STATION AND THE ELECTRIC VEHICLE. 


Мг. Е. Tait, in a Paper entitled “ A Central Station Campaign 
for Electric Vehicles,” considered the subject under the heads of 
`` The Pleasure Vehicle " and * The Commercial Vehicle.” Tt was 
stated that a net tlat charge ranging from £5 to £6 а month for the 
average coupé or victoria runabout was about the proper rate for a 
garage charge. but this did not include any tyre or general machine 
repairs. А satisfactory rate for selling electricity to a public garaze 
was 2d. per kilowatt-hour net. with a minimum service charge 
averaging £1 per month for each charging rheostat connected. Ш 
the case of a private garage a net meter rate of 3d. per kilowatt- 
hour, with a minimum service charge of £1 net per pleasure vehicle 
per month, seemed to be satisfactory. Taking up the question of 
the commercial vehicle, he stated that to sell electric trucks a central 
station must first have a truck or two of its own. an equipment for 
charging and handling electric trucks. and men in its employ entirely 
familiar with battery equipment to look after the garage. A plan to 
interest a possible purchaser was to offer to loan a truck ant com- 
petent driver to go over the routes now covered by horse deliveries, an q 
allow the delivervman to check the truck’s cost record, as the show- 
ing would always be in favour of the electric truck, unless the work 
to be done involved long and continuous hwuls into the country, 
&c. "The Paper included illustrations of a number of commercial 
vehicles in service in Dayton, Ohio. In the case of a 3,009 Ib. beer 
waggon it was stated that the owners had operated it regularly for 
the past three years on one set of batteries, to which nothing was 
done except that they were inspected every six months and new 
plates then inserted if necessary. The batteries were fully charged 
every night, and the waggon was on the street 10 hours every bust- 
ness dav, carrying loads ranging from 2,509 1b. to 3,500 Ib. Mr. 
Tait recommended manufacturers to consider the supply of a small 
electric waggon of from 500 lb. to 750 lb. capacity, to occupy a place 
hetween a pleasure vehicle and a 1,090 Ib. truck, and which could be 
furnished to the central station for a very much lower price than the 
latter. Не stated that there was an eager demand for such a “ small 
service’ vehicle. At present the central stations were handicapped 
bv the use of small gasoline delivery waggons of this capacity, as the 
only electric vehicle now available for the purpose was a 1,000 Ib. 
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electric woggon. which hed 2 first cost of 65 per cent. more than the 
avenue small gasoline delivery waggon. 
Larcest Mopern ELECTRIC GARAGE. 

In а Paper on this subject Mr. С. Т. Edlitz deseribed the gerege 
of Messrs. Grinbel Bros. at New York. The first floor of the build- 
ing is devoted entirely to charging, there being 595 н.р. in charging 
equipment for № vehicles. The electricity for charging, lighting and 
power is furnished by the United Electric Light & Power Co., 220- volt. 
two-phase current being supplied for power, 120 volt. single-phase 
current. for lighting, end 75-volt end 120-volt direct. current for 
charging. The service board is 10 ft. long and 8 ft. high. The 
main board is 30 ft. in length end, including rheostets, is 13 ft. in 
height. И consists of 13 slabs, having a total of 78 switches con- 
trolling circuits which are capable of charging 78 vehicles at one 
time, 36 at 75 volts and 42 at 120 volts. To charge. the operator 
first throws a switch to the left, inserts a potentis] plug. reeds the 
meters, operates his rheostat end then throws the switeh to the 
right. When the battery is fully cherged it rings autometice lly on 
an annunciator at the board, the switeh is opened end an attendent 
is notilied by telephone to uncouple. It is pointed out that, whereas 
the space that would be required for horse stalls would be velued at 
£30,000, that necessary for the electrical equipment of the gerage 
amounts to only £468. 


THE ELECTRIC VEHICLE PROPOSITION, 


In Mr. E. S. Mensfield's Paper on this subject the author pre- 
sented in detail the advantages of the electric vehicle both for plea- 
sure and trucking, and pointed out the various means by which its 
introduction could be advanced. At least one garage should be 
established in every city and town where electrics were in use, or 
where they could be sold if а garege were installed; an efficient 
inspector should be appointed to see thet electric garages gave the 
best of service, to inspect batteries in private charging stations and 
to educate the caretakers in the simple rules of battery charging. 
A standard form of charging plug should be adopted. end also an 
official form of charging sign. Ап officiel list of cherging stations 
should be compiled and corrected from time to time, end he avail- 
able for distribution to electric vehicle owners end prospects. A 
committee should be eppointed by the Association for the purpose 
of standardising terms and usuages, end also forms of records for 
public and private garages. A buresu of information under the 
publicity department would Ee veluable in extending business, аз a 
prospect: would feel that from such a source he would. reccive im- 
partial information, Mr. Mansfield believed thet the affairs of the 
Association should not be dominated by the selling interests, but 
that the electric vehicle owner should be eligible to membership 
and have a generous representation. Concerning central station 
rates, the prospective customer must not take it for grented that 
such retes for charging were so high thet he could not afford to buy 
an clectric vehicle, as a telk with the company’s agent might prove 
to him that the retes, in feet, were particularly attractive; and he 
must also understend thet the cost of current was а smell item com- 
pared with the greater saving in the use of electrie vehicles, 


COMMERCIAL ELECTRIC VEHICLES, 


In another Paper reed before the National Electric Light Asso- 
ciation the same author stated thet in Greater Boston there were 
176 pleasure vehicles end 55 electric trucks, with some 30 or 40 
private and 25 public cherging stetions. he ratio of electric to 
steam and gasoline vehicles was there 1 to 26. On the other hand. 
in the City of Cleveland there were 1.000 electrie pleasure vehicles 
and 24 electric trucks. with 596 private and 14 publie charging 
stations, the retioof electric to steam and gasoline cars being nearly 
l to 4. The way in which a central station could effectually build 
up an electric vehicle business was to establish a competent auto- 
mobile department to educate the publie to the possibilities of the 
clectrie vehicle when properly applied. and intelligently cared for. 
Until the publie became educated in the use and care of the battery. 
& system of education and inspection was essential to its efficiency 
and life. Much credit was given to the work of the lead battery in 
the past, but it was stated that with the latest. Edison battery a new 
ста had been reached, as this battery gave a longer life, greater 
distances on a single charge, a reduction in weight of battery and 
vehicle, and was proof against carelessness. Where the same use 
was made of the gasoline and сейме vehicle the latter shows a 
decided advantage, both in maintenance and operation, There was 
a considerable saving in tyre meintenance of the electric over gaso- 
line vehicles, owing to the better acceleration of the latter. The 
electric vehicle through its ideal control gave an appreciable saving 
of time in congested districts. and its life was from two to three 
times that of the gasoline machine, due to quiet running and lack of 
Vibration, No extra rate of insuranec was imposed on the electric 
vehicle or on the building or shed where it was housed, and it was 


admitted to railrord depots and freight verds and on st» mbo:t 
docks, from which the gasoline track was excluded. Ап instance 
was cited of a L.000 [b. electric waggon's operation during а регі 
of four years, which had a repair account amounting to exactly 
Іх. 3d.. apart from the ease of a spring broken т passing over a 
bad piece of road. At the present time there were over 36 central 
stations in the United States using electric vehicles. The New York 
Edisou station has 72 сейле vehicles of various types and sizes in 
daily operation. Results of operation show that in the case of 
Macey & Co.. in New York, horse-driven vehicles cost 414. рег 
package for delivery, while cleetric vehicle eost but 34d. per peck- 
age. The cost per mile with a light electric vehicle was 34. А 
central station company in one of the larger cities h*s 3] electric 
vehicles, ranging from 300 Ib. to 34 ton trucks, which, in the month 
of June, made a total run of 42.009 miles, with an energy consump- 
tion that averaged materially loss than 2 kw.-hour per mile. the 
vehicles running from 27 to 50 miles on a single charge. Figures 
for 2 period of а vear and a-h3lf showed a cost per mile, covering 
all charges excepting administration expenses, as follows: 350 Tb. 
сараси у, 6d. per mile; 1.000 Ib. capacity, 91d. por mile; 2.000 Tb. 
capacity, 1014. per mile; 4.000 ]b. cspacitv, Is. 21d. per mile; 
7.000 Ib. capacity, 15. 84. per mile. In the case of a largo brewery 
the cost of transportation with horses was Is. 24. per barrel, which 
was reduced by the use of electric trucks to Is. 13d. per barrel. ‘This 
company has ordered a large additional equipment, and states that 
it expects to save £4,000 a усаг when deliveries are made entirely 
with electric trucks. Another large brewery which has 12 electric 
vehicles in service estimates the cost of operation to be about 7d. a 
mile. There are 62 breweries in the United States at the present 
time using electric trucks. 


DISCUSSION, 

A number of speakers dealt with the question of how best the progress 
of the electrically-driven vehicle could be ensured. Its introduction, it 
was generally thought, depended on the education of the public, and in 
this connection. the necessity of employing fool proof equipment was 
emphasised. The driving gear must be convenient and easy to pet at, 
but in all cases the owner should be relieved of battery supervision, аз 
this was essentially skilled work. and if not properly carried out caused 
breakdowns and consequent dissatisfaction. 1n cases where the owner 
carried on the supervision the battery was just as likely to be under as 
over-charged, especially where. Чез were concerned. Another. im- 
portant point. was the necessity for а uniform charging pli. so that 
batteries could be charged in any garage without trouble. A great 
drawback to the introduction of the electric vehicle at the present time 
livin the fact that the central stations themselves were not using them, 
although they were suggesting their use by other people, and although 
it was the only mechanical vehicle which would stand the strain of 
general delivery work. With regard to upkeep, one speaker suggested 
that greater attention should. be paid to the design and use of shock 
absorbers, which would do away with 90 per cent. of the breakdowns 
due to mechanical damage. The question of what rates were or should 
be charged was dealt with by many speakers. One pointed out that 
charging batteries and working lifts gave loads of about the same load 
factor, In Chicago, however, it is found that the load factor for lifts is 
5 percent.. and for the batteries from 30 to 35 per cent., the rates accord- 
ingly are 334. and 244. respectively. Further, charging: was not a peak 
load. and this should be taken into account. The cost of running a 
2,000 lb. waggon 36 miles a day was Is. 8d.. and by its use four horses 
were disphiced. Cne speaker contended that an clectric vehicle running 
15 miles was as efficient as a horse-drawn vehicle working over the same 
distance. Another, however, considered that 25 miles should be the 
basis of comparison. 


ADDRESS OF MR. T. HARDING CHURTON TO THE 
YORKSHIRE LOCAL SECTION OF THE LE.E.* 


In concluding his presidential address to the parent Institution, 
the '' Society of Telegraph Engineers,” in 1874. Lord Kelvin, then 
Sir William Thomson, said, “ I look upon it (the Society of Tele- 
graph Engineers) as a society for establishing harmony. between 
theorv and praetice in clectrical engino2ring—in electrical science 
generally, . . . Let our aim be to secure by organised CO-opera- 
tion thet the best that science ean do shall be done for the practical 
operator. and that the work and observations of practical operatora 
shall be brought together. through the channels of the various sub- 
sections, into one grand stream which this society will be the means 
of utilising.” There still exists, and increasingly exists, the necessity 
for that co-operation. The tree of electrical knowledge has grown 
apace since that time. Аз a natural consequence, workers in the 
science of, and industries dependent upon, electricity are obliged to 
specialise more and more closely. It is by means of such a society 


* Abstract of the address of the Chairman of the-Local a урц deli- 
vered at the University, Leeds; Wednesday, November 16th; 
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as this that one may be enabled to contribute from one's special 
knowledge to the common stock of science, as well as to keep up-to- 
date in one's own particular subject, and to maintain à bowing 
acquaintance with many others that fall within its purview. 

A recent instance of important “ missionary " work undertaken 
by the Institution is that а committee has been formed for the pur- 
pose of obtaining particulars respecting the operation of textile 
factories by electric motors, with a view to proving the advantages 
to be gained by the adoption of electric driving. 

Speaking generally, we are not, I believe, so enterprising in adver- 
tising our productions or commodities as are some other nations— 
especially the Americans and Germans—and while I do not suggest 
the indiscriminate adoption of their methods or styles, I think that 
we might with advantage emulate their business enterprise, and, in 
suitable manner, make more widely and fully known the value of 
that which we have to offer than is customary in this country at pre- 
sent. In this local section we might well demonstrate, by the intro- 
duction of suitable Papers. the advantages of electricity аз applied 
to the iron and stecl, engineering, mining, textile and clothing, 
leather and other industries that are largely carried on in our midst, 
end by inviting representatives of those industries to take part in our 
discussions upon Papers relating to the particular industry in which 
they are severally engaged, we shall be doing something towards 
educating the public in the uses of electricity to their advantage as 
well as to our own. 

Another direction in which the interests of the electrical industry 
may be perhaps more completely watched is by the influence that the 


Institution may bring to bear upon legislation and Government regu- 
lations concerning it. 


Manufacture. —As a manufacturer, vou will, perhaps, expect me 
to say something with regard to that branch of the industry with 
which I &m most directly concerned, and I do so the more readily as 
the considerations that it involves lead naturally to some other 
matters upon which I propose to touch. It is. I suppose, well known 
to most of us that during the past few vears the electrical manu- 
facturing business has not been in a flourishing condition. In the 
keen competition to obtain orders, prices have been reduced апа 
reduced, and profits have become more and more microscopic. And 
yet the busienss has been rapidly growing, the demand for electrical 
apparatus has continually increased. To what then is this unsatis- 
factory state, commercially, to be attributed ? It is, I believe, 
mainly due to the productive capacity of our factories exceeding the 
demand of the market that is open to us. That is. however, а matter 
which would probably settle itself in time, and prices might be then 
expected to re«lise а reasonsble profit. But the foreigner would then 
һе tempted to compete end thus prevent any material improvement. 
No that, while prices are now, I believe, kept low by internal compe- 
tition, any material increase would, apparently —under existing fiscal 
conditions—be prevented by external competition. 

It is not my intention to argue the fiscal question, but it is, I sup- 
pose, an incontrovertible proposition that a manufacturer whose 
market is more restricted is—other things being equal—at a disad- 
vantage as compared with one whose market is less restricted. And 
the German or Amcrican manufacturer, therefore, for example, 
having the monopoly of their respective home markets, end equal 
terms with ourselves in our own, has а decided advantage in that 
respect over us. 

Several causes have contributed to the general lowering of costs of 
production, in spite of a concurrent increase in prices of some of the 
chief materials. Improvements in design that heve resulted in the 
more economical use of material is one of these causes. Another is 
that the manufacture of most machines or apparatus has been 
reduced to a series of simple operations, requiring less, but more 
specialised, skill and knowledge on the part of the workman, and 
effecting a considerable saving in time. But no cause has contri- 
buted more, perhaps, to the reduction in cost than the manufacture 
in quantities of stock parts, or of complete units, thus enabling both 
workman and tools to be regularly engaged on the same work or class 
of work. Further, the organisation and administration of a factory 
in which there is a regular flow of work of similar character must 
obviously be less expensive than that of a similar factory in which 
the work done is of a more diverse character. Thus there has been 
a marked tendency among manufacturing firms to specialise in cer- 
tain lines, each developing their own standards or patterns, adopting 
certain varieties and sizes of their own selection, and manufacturing 
these in quantities tostock. This system of individual standardisation 
has been productive of very excellent and important results, while 
it has left manufacturers free to modify their standards as experience 
and additional knowledge have dictated ; whereas had there been at 
general adoption of certain standards, the progress of development 
would have been hampered and impeded, with probably but little 


attendant advantage. It would, in fact, be a mistake to be too 


ready to regard any production a5 having reached finality in develop- 
ment. 

But while, therefore, it is undesirable that much should yet be 
attempted in the direction of bringing about uniformity in construc- 
tional details of electrical machinery, there is good and sufficient 
reason for an endeavour to establish agreement as to the definitions 
of terms used and for the adoption, by general consent, of certain 
standard specifications respecting the performance of electrical 
machinery, доа: es of materials, and other such matters. 

An attempt of this nature, if not altogether successful, was made 
by the Engineering Standards Committee in their published Report 
on Standards for Electrical Machinery. Time will not permit me to 
deal at length with this, but I may refer to one or two points. With 
regard to the rating of motors, it is proposed that the rating of a 
motor for continuous work shall be based upon its performance for 
6 hours. Why? Asmall motor may attain maximum temperature 
rise in 1, 2, 3 or 4 hours, while a larger machine may continue to get 
hotter for several hours longer, and though not too hot in 6 houra, 
might become too hot for safe working when run on “ continuously " 
—perhaps driving a pump or other such steady load. Would it not 
be much better to specify the ultimate temperature rise attained, 
irrespective of the time taken for the limit to be reached? And 
then, again, with regard to intermittent rating, this, it was proposed, 
should be based upon the performance for 1 hour continuously. The 
fallacy of such à system of rating has been frequently exposed, by 
none, perhaps, more forcibly than by Dr. Pohl in an able Paper * 
read before this section. 

Then, with regard to the proposed standards for brake-horse- 
power and speed of motors, these will, I fear, be of but little practical 
value, since one speed only is suggested for exch different horse- 
power. | 

The stendardiations of voltage, and, in the case of alternating 
current, of numbers of phases and of frequencies, is, of course, 
greatly to be desired, especially by the monufacturer of motors. 
The recommendation of the Committee that the standard frequency 
shall be 50 eveles per second, with an alternative of 25 cycles where 
alow frequency is specially required, will. it is to be hoped, be adopted 
whenever a new scheme is started or en old one changed over. In 
all such matters, the greatest care and forethought must be exercised 
in the selection of standards, which, the more generally thev are 
adopted, the more difficult they become to change when eltered 
circumstances render change in them desirable. As an instance of 
this, I may cite the prevalence of 60-evele frequency in America and 
("апааа а frequency that is not well suited to either motors or to 
long-distance transmission, but which it is now difficult to change. 


Technical Training.—Vhe tendency in electrical menufacturing is. 
as 1 have said, to simplify the work of the workmen, and to depend 
less upon his knowledge and skill, excepting such as may be acquired 
by the continual practice of one particular kind of work. Of the 
managers, designers, administration and supervising staff—on the 
other hand— more skill end knowledge. greater ability and concentra- 
tion of effort ere continually demanded. 

Now, with regard to the voung workman, there con be no doubt 
that the best, and. in fact, practically the only way to learn the work 
he choses to follow is by actual work in the shops. Will he be 
enabled to perform his work better or be able to “ improve his posi- 
tion " by attending classes ? That depends upon (1) the particular 
kind of work in question, (2) the character and ability of the student, 
(3) the character of the training he receives, and (4). with regard to his 
prospect of advancement, that must depend also upon the demand 
for the application of the additional skill or knowledge acquired. 

With reg»rd to (1), while it is impossible to полого, it is safe to 
say that in the performance of many of the operations little or no 
knowledge bevond that which is gained from practice in the shop is 
likely to be of much practical assistance. In some other branches of 
work. no doubt, some knowledge of the principles underlying the 
operations may enable the workman to improve in his work, and still 
more mav. indeed. he essential to qualify him Гог. злу. the position of 
foreman. But this at once brings us to (2), the character and ability 
of the student. To meke a good foreman, not only is a thorough 
knowledge of the work necessary, but a combination of qualities that 
we call personality. Energy, tactfulness, method, ability to control 
men and get the best work out of them in some indefinable kind of 
way—these are some of the attributes of a successful foreman, of 
whom it may almost be said, as of the poet, that he is bora, not made. 
But if such qualities as these cannot. be acquired by attending classes, 
the scientific principles can he Іо ‘тте, and the course of his studies be 
guided, at the technical classes. Special care should be taken to 
ensure that the training is appropriate to the work in view. and that 
it is not ' over the heads " of the students. The education depart- 
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ment in this city appointed an edvisory committee consisting of 
manufacturers engaged in various industries and others— and. upon 
which I have the honour to sit as representative of this Institution- 
with the object. of conferring with the mans:gers of the technics 
schools ач to the courses of study and other cognate metters. Гат 
киге that such co-operttion must be mutuelly beneticicl И must 
tend. on the one hand, to keep the precticel side well in view of the 
teachers, end, on the other hand, it will probably tend to bro:den 
the views of, end to suggest new ideos to, some persons engaged т 
trade that might otherwise, perhe ps, too much incline to run in a 
somewhat narrow groove. 

With regard to the training of men with z view to their becoming 
designers or managers ; elthough specie lised, the training should bo 
much broader than that which is eppropriete to the workmen. That 
the treining should include a course of practice! work es well as the 
study of physics, mechanics, methematices and the practice of draw- 
ing. cannot he doubted ; but as to whether the works course should 
precede tho elis es, or rice versa, or whether the two should be taken 
concurrently or Le “sandwiched,” ere, I think, questions for 
individual treatment to which по herd-and-fest rules con well be 
applied. 

It cennot, however, Бе too clezrly impressed upon the student 
who would Lecome en clectricz! engineer thet neither the works 
course nor the college course ccn. independently fit him for апу 
superior. position, but thit both courses ere equally essential. I 
mey edd thet whatever may be the treining. the British workman 
still шение та his position of superiority emong the nations of the 
world. Heving visited works on the Continent and in America, 1 
have reclised this fact perticulerly, thet when any ditticulty arises 
the English workmen is better zble to cope with it then that of any 
other netion that I heve hed the opportunity of observing. 


Electrical, Distribution and Coal Conservation.— The sources of 
energy or power, to which civilisation owes its existence, and for 
which we zre indebted 2Imost wholly to the sun, may be divided into 
two cla «es--(I) thet in which energy hes been deposited or stored up 
in the earth through chemice! ection in pest phases of the earth's 
history, and which is not being reproduced, end (2) that which is due 
to the present ection or ectivity of the sun's rays en] is thus con- 
tinuous, 

In the former cless we heve сол] (in its various stzzos from pect 
end lignite to enthre cite), petroleum cad пиг] gas; end in the 
Intter sre chiefly vegeteble growth (timber), that which is derived 
from felling weter in rivers or tides, ond thet which is due to the 
motion of the etmosphere-- or wind. We cannot look to vay of the 
perpetue] sources of power to fultil th» requirements of our nations! 
economy 2 а manufacturing nation, cad recagaising thet our supply 
of power d sponds upon coch, спа thet col] must become more expen- 
sive (end finely give out), the necessity for economising it must 
Lecome iners» singly important. For this reason, we may look for- 
werd, I think, to the more general edoption of clectrie:! distribution 
of power from generating stations with plant-units of much larger 
cepecity than we heve at present, linked up with collieries, steel- 
works and othor places at which enormous quantities of haat energy 
ere continually being wasted, but which by means of subsidiery 
кепеге ting stations, шзу ke turned to useful eccount. ] may point 
out that as fuel becomes derrer the grezter thermo-dynanic cft- 
cheney of the ges plint must tell more strongly in its fevour while its 
groat^r es pital cost will become of relatively less importance. Should 
the ges engine Le not so developed as to render it suitable for the 
large power station set, it тлу prove cflicient in the subsidiary power 
houses. The edvantage of large size in stem seta is seen not only in 
incre»sed economy in steam consumption, but 2130 in other oper-ting 
costs — 2ttendenee, oil, &c.—and in building spzce, end Í think. 
therefore, thet we may contidently anticipate the edoption of much 
lerger units then we have at present. 

If, however, the power company would hive the large consumers 
à: customers (especially those whose lo fector is high—such, for 
exemple. as textile mills) thoy (the power company) must adopt plant 
e wl economies thet ere quite beyond the receh of such consumers. 
Higher voltages of transmission will be necessary to reduce as much 
ax posible the cost of distribution, and 1 think that voltages of 
40.000 or 50,000 volts will be quite practicable and will probably be 
"Чоро in our longer-distance transmission and distribution schemes 
in the near future. 

Looking for a moment zt the consumer's end, he has the efficient 
metal filament lamp for lighting ; efficient motors for the driving of 
his machinery; convenient appliances for domestic purposes—all 
waiting for the supply of cheap power to multiply their use an 
hundredfold. The publie are, I believe, becoming sensible of the 
vdvantages that the uses of electricity afford, and a bold policy of 
cin in electric power supply will, I feel sure, meet with its due 
гез га. 


| due to the тегелзе in induction of the liquid surface. 
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The popularisation of electricity for power, плите, lighting and 
other purposes will. by such means, not merely economise the use of 
coal and thus conserve our national resources, but will at the same 
time clear our l^ nd of the poll of smoke that hangs over it. [t is no 
idle dream, Е think. to look forward to such a chsug in the not far. 
distant future, end it is surely the duty of this Institution es а body, 
and of us as individu?! members, to do what lie; in our power to pro- 
mote the development of clestricity in the publie servies 2nd to the 
national advanteg 


DIELECTRIC ANOMALIES DURING CHANGE OF STATE 
OF TH£ INSULATING MEDIUM.* 


If the interior surface of ап ozokeiite се be соце with pure 
vaseline, which is а semi-fluid substance at ordinary temperatures, 
but quite liquid at 30 C.. the effects of the conductivity of the surface 
vary with the degree of fluidity of the medium. Thus vaseline, which 
is a perfect insulator in the ordinary state ала a conductor when it is 
liquid. passes through а serie: of transitory stages whose characters 
are those of conductivity. The study of these is the object of the 
present note. 

Two capsules of ozokenite were first placed empty betweea the 
plates of two flat condensers, which were equally charged and con- 
nected to opposite quadrants of an electrometer. After. having 
adjusted the two capacities by a preliminary rezulation of the armai- 
ture, vascline was placed in one of the capsules and the instan- 
tancous or gradual increase in the charge which resulted measured, 

The observations undertaken were: (1) 150 cubic em. of liquid 
vaseline were first poured into oae of the ozokenite capsules. After 
cooling. the equilibrium of the condeaser was accurately adjusted, 
A field was then alternate!y removed and excited. an operation which 
had no effect on the clectrometer, and the meisuremeats gave 1-97 
as the dieleetrie constant of vaseline. И may, therefore, be said that. 
pure vaseline in a semi-fluid state is deprived of all its conductivity. 
(2) The same quantity of liquid vaseline was placed ia the second 
capsule, To retard its cooling. and to facilitate the observation of 
any anomalies which might occur in its transition from the liquid to 
the semi-tluid state. the charged plate consisted of a receptacle tillet 
with warm water. After the field had been excited. the effects on the 
cleetrometer were noted minute by minute. At first the vaseline. 
while still liquid. became faintly conducting. Tne charge: operated 
by this conductivity were slowly added to the instantaneous charges 
The total 
effect. which varied with the time, was counterbalanced hy the con- 
tinuous action of the compensation. The readings on this instru- 
ment at first increased regularly, but at about the ninth minute the 
vaseline bevan to set. and then. not only did the conductivity cease 
to increase before the normal limit. but a contrary effect occurred 
whose duration was again about nine minutes. At the ead of this 
time the spot became fixed on the ctectrometer seve. and final 
equilibrium was obtained considerably after the theoretical time, 
thus showing that a permanent induction existed in the solid vaseline 
laver whose persistence after the removal of the tie'd was demon- 
strated by the absence of any return current. 


These facts are easily explained by the presence in the vaseline 
layers of free ions which are unable to move whea the vaseline is in 
a solid state, but become mobile when it is liquid. Under the action 
of the field these ions rise to the surface of the vaseline bath. and tend 
to distribute themselves, as if on a layer of mercury. As regards the 
effect which succeeds the inversion. this is attributed to a shrinking 
of the substance during soliditication. The ions. deprive 1 of their 
mobility when the mass becomes solidified lose also all power of 
diffusion when the field is not in being. This permanent distribution 
may become an obstacle to the measurement of the dielectric сөп. 
stant. This measurement is only a guarantee if the substance has 
been melted and then cooled to melting point under the influence 
of the field. This melting was accomplished by placiag boiling water 
in the receptacle which acts as armature, and thea equilibrium estab- 
lished normally between the two condensers, efter a complete cooling 
of the vaseline. 

To sum up. pure vaseline, which is an insulator at ordinary tem- 
peratures, and a conductor when in the liquid state. acts asa me lium 
charged with free ions of opposite signs, whose mobility. which is 
nothing when the substance is semi-Huid, is only indicated when 
liquid portions appear. 


* Translated from the '* Comptes/Rendus" 
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LOOKING FORWARD. 


During the last few vears we have become quite accus- 
tomed to the scientific novel, in which romance is. pre- 
dominant and science is of such small account that the 
^ scientific resulta " are of an impossible kind. Unfortu- 
nately the authors of these works are novelists with a mere 
smattering of science, and their knowledge is a dangerous 
thing. On the other hand, we have any number of scientific 
writers who, unfortunately, are very far from being novelists. 
In this respect Mr. 8. Z. ре FEnRANTI is an exception, as 
those who were privileged to hear his presidential address 
to the Institution of Electrical Engineers last week will 
realise. 

Mr. FEnRANTI started with the ultimate ideal—namely, 
an automatic machine capable of doing everything in daily 
life and controlled by a single human mind. Such an idea 
is, of course, far fetched and impracticable, but it gives 
briefly the ideal towards which we should work. The 
realisation must necessarily fall усту far short of this, and 
all we can do for the moment is to consider the lines on 
which progress should be made. Mr. FERRANTI points out 
that this line of progress must be electrical, and that the use 
of electricity for all purposes will result in an enormous 
saving in labour and in waste. By “ all purposes " is here 
meant more than is usually implied, for it means not only 
all power and light, but all heating, cooking. railways, the 
smelting of iron ore, electric steel making and the heating of 
steel for rolling and forging. This would, of course, result 
in an enormous output of electrical energy at a necessarily 
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low price, and the question is whether the price required to 
give such a result is feasible. 

The idea of 100 generating stations, 
25,000 kw. gencrators, is not fantastic. 


each having 10 
But engineers will 
probably hesitate more in accepting the idea of a 60 per cent, 
load factor and an average price of 1d. for a supply through- 
out the country. The lowness of this price is partly. ac- 
counted for by the fact that the nitrogen in the fuel is 
recovered in the form of ammonium sulphate; in other 
words, the coal is not used simply as fuel, but 15 used to pro- 
vide gas firing. Even so, 14. per unit is an extremely low 
price and 60 per cent. is а very high load factor. 
tical difficuliv arises from the fact that these two quantities 
One will not be obtained without the 


А prac- 


are interdependent. 
other, and, unfortunately, a very low price cannot be offered 
without incurring a considerable initial loss ; on the other 
hand, & high load factor will never be secured. without 
offering а low price. There is thus no other course but to 
adopt the tedious policy of going slowly, and reducing prices 
step by step as soon as there is justification for дото so. 
Even now this process is continually going оп. As an m- 
stance. so low a price as 14. per unit for heating and cooking 
is making its appearance here and there, and thus we are 
moving slowly towards the desired goal. 

Although the progress made in this way is very consider- 
able, we doubt if supply engineers will care to go to a very 
low figure as indicated by Mr. Ferrantr when giving a 
domestic supply. The cost of generating plant may be 
reduced. still. further, 
much desired decrease in the cost. of mains and services. 


but there is not апу mdication of the 


These still remain a large proportion of the whole cost of an 
electricity supply system, and it is difficult to see how they 
can be reduced. If electric energy were used for all domestic 
purposes, the mains would have to be made considerably 
larger, and the revenue would have to be sufficient to meet 
the capital charges on these mains and services and vet to 
prove remunerative to the station, while not prohibitive 
to the householder. Presumably under such conditions the 
energy for lighting would form so small a part of the whole 
that no distmetion would be drawn between this and the 
energy for heating and cooking. 

We think the price mentioned by Mr. FERRANTI may be 
regarded as the lowest limit with a permissible margin, and 
that even if this price were doubled, bringing it to 14. per 
unit, the possibilities In this 
country it тау be thought that the transmission from а 


would still be enormous. 


comparatively few stations would be a serious objection, 
but this idea is discounted by the fact that transmission 
from Niagara to surrounding towns now covers an extremely 
large area. Of course, we have not the advantage of any 
similar water power, and to render the use of coal corre- 
spondingly advantageous the efficiency of conversion from 
fuel to mechanical energy must be higher than is at present 
usual. Possibly the suggestion that steam should be used 
аз а gas, so as to retain the latent heat instead of wasting it 
as hitherto, тау bear fruit. In any case there is more than 
one possibility looming in the future, and this is an age of 
rapid advance. 


4 | Q А 
We have only touched upon the electrical features. 


AN 


Apart, however, from benefits to the electrical industry in 
sucha scheme, there is the prospect of a large saving in the 
output of coal, and the prospect. of a better utilisation of 
the soil bv the use of ammonium sulphate as a manure in 
large quantities. To every thinking man а diminution in 
our output of coal will appeal as highly desirable, even 
though not essential at the moment, and from the purely 
‘fish point of view all dwellers in towns would welcome any 
movement that would result in clearer atmospheric condi- 
Although the scheme of 


" may not be realised т the immediate 


tions. electricity. everywhere 
and for everything 
future, and certainly will not eventuate without persistent 
effort, Mr. FERRANTI has given us a most aluring ideal 
towards which we should strive with our best endeavours. 


REVIEWS. 


(Copies of the undermentioned works can be had from ТНР ELECTRICIAN Office, post 
free, on receipt of putlished price, adding 8d. for books published under 38. Add 
10 per oe it. for abroad ог for foreign books.) 
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Prirzip und Wirkungs3we' ce der te^hnischen Me:sinstrumente 
fuc Wechselstrom. Ву Кати Horr. Part IV. of атп: 
lung Elektrotechnischer Lehrhefte.” (Leipzig: J. A. Barth.) 


Pp.iv.486. M4. 

With one of the author's opening remarks few will probably be 
found to disagree. He savs in his preface. the student should 
first of all learn to form а mentel picture f the phenomena as 
thoush thev were ectucliy іа Кие plece before him, and further 
he must leam to (hack electrically belore Þe turns his attention 
to specialised theoretical or етене studies. He need learn 
verv few formule by һер, but be inust be able to deduce for 
himself any that may be required from a few fist principles. 
Looked at exclusively from this point of view, the present 
volume very probe bly fulfils its mission as а kind of 
electrical chest-expouder. The explanetions are clear, and 
severel of the subjects ere very fully end carefully dealt with, 
but. unfortunotely, the author througbont shows himself to be 
much more at bome with the theoretical thon with the prac- 
tical side of his subject. and in several instences displeys ап 
unfortunate leek of knowledge as to moden practice. For 
exi mple. when dealing with the series resistances of alter- 
netine-current vouimeters, he savs that they must be wound 
either double or on the Chaperon plan (that is, with successive 
layers joined up in oppositi п). The. first method, unfor- 
tunately, is imprecticeble owine to the fact thet adjacent 
ends of the winding have the full veltece between them, and 
the second owing to the extreme difficulty of dissipating the 
beot venerated in а closely wound resistance of this kind, 
Nearly all modern voltmeter resistences have the turns wourd 
side by side on a flat former ог frome. 

The reeder cennot belp being struck by the unevenness cf 
treatinent, and by the apparent lack of any set purpose through- 
out the book. Severe] sections ere altogether medequate, while 
others are excellent ; as, for example, that deeling with the errors 
in moving iron instruments. These letter. И тау be added, 
are variously described bv the аш ог es “© Elektromasnetische 
Instrumente ши Weichetsenkerne.”) "Weichneisen-Instrumente;" 
* Elektromagnetische Instrumente " and " Eisenbeltige: In- 
strmmente 7: nene of which titles; if will be ebserved, dis- 
tingutshes in env way between the ordinary form of moving 


iron instrument and, sav, an induction tustrument. It seans 


unfortunate, therefore, that some term corresponding to 
' moving iron," which is now universally accepted in this 


countrv, should not be adopted in Germanv. 

Thot somewhat unfortunate form of patriotism (to vive it 
a euphemistie name) so common in German text books. and 
technical journals, and which consists in the exclusion of all 
reference to apparatus not of German origin, is particularly 
evident in the present volume. To take only two examples, 
in dealing with electrostatic voltmeters_a lengtliy description 
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is given E a a one proposed some years ago by Prof. Grau, 
while the eminently more practicable form due to Jona, and 
one which is, moreover, largely used in practice, 1s dismissed in 
è line and a half. A still more glaring example is to be found 
in the chapter which purports to deal with oscillographs, 
but which actually consists in a five- -page description of the 
Instrument manufactured by Messrs. Siemens & Halske, with- 
out so much as en allusion to the work done either by M. Blondel 
or by Mr. Duddell. The latter omission is particularly unfor- 
tunate seeing that the Siemens & Halske oscillograph is 
admittedly nothing but an adaptation of Mr. радае instru- 
ment. 

The book coneludes with a dissertation covering no less 
than 12 pages оп the subject of resonance frequency indica- 
tors, which, however interesting in themselves, and however 

valuable as an aid to * electrical thinking” and other mental 
gymnastics, can hardly be entitled to a seventh of the whole 
book. 

In conclusion, it mey be said that the volume is eminently 
readable throughout, and to anvone having already а fair 
knowledge of the subject, will afford much food for thought : 
but for the engineer or student seeking for up-to-date infor- 
mation on the “subject of alternating-current measurements, 
it will prove disappointing ; more especially so in that the al! 
important subject of wattmeters is omitted altogether, being 
dealt with in another volume of the series, 


KENELM EDGCUMBE. 


The Deprec ation of Factories. Mines and Industrial Under- 
takings and ет Valuation. By Е\!хе Млтнезох. 4th 
edition. (London: Е. & F. N. Spou.) Рр. хи+23). 10s. 64. net. 

This work is divided into two portions, the first dealing with 
depreciation, including obsolescence, and the second with 
valuation, and contains chapters on Reserve and Sinking Funds, 
the effect of depreciation on the interests of preference and 
debenture holders, the rental and rateable value of factories, 
the valuation of losses by fire and other analegous subjects. 

That former editions have met with favour may he inferred 
from the fact that a fourth edition 15 necessary, and from the 
statement in the preface to this edition that the circulation of 
the book is growing in the United States, Japan and other 
foreign countries. : 

No one will dispute that proper provision slrould be made for 
depreciation throug? wear and tear, or in consequence of obso- 
lescence of plant and machinery; but there will be much 
diversity of opinion as to what provision 15 actuellv necessary, 
ond in fixing this there will usually be а compromise. Share- 
holders are not over-anxious to preserve the rate of dividends 
for future holders, preferring cash in band for themselves to 
a problematical future for others, and those responsible for 
directing the finances of municipal trading concerns often 
hesitate to solidify the position properly, deeming reduced 
charges or rate assistance, with its possible effect on re-election 
to the Council, of greater importance, and they will usually 
he found not to follow the dictum of the author that " the 
sinking fund 15 only in few cases sufficient to cover all the con- 
tingent risks that would have to be met in a private concern 
in order to maintain the assets equal to their nominal value." 

It is pointed out that there are constant changes taking 
place in the conditions of manufacture necessitating the pro- 
vision of edequete reserves throug improved methods of 
production and transport. This has been largely assisted by 
the extraordinary progress made during the last few vears in 
the generation, distribution and application of electrical energv, 
and partic ‘ularly through the increasing supply of energy at 
low prices by companies and local authorities, bringing about 
on the one hand obsolescence of plant through replacement for 
electrical transmission, and on the other a “longer life of the 
structure through. reduced vibration in consequence of the 
removal of shafting, &c. 

The new edition has been revised and enlarged, is fully 
indexed and provided with copious marginal notes, and is a 


clearly written work on a subject which is yearly becoming of 
greater importance. The book will be found valuable to all 
who ere concerned in the administration and recording of 
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financial matters, though it might well have dealt more fullv 
with the practice of the income tax authorities, and no mention 
is made of the important circular issued last vear Бу the Board 
of Inland Revenue to Survevors of Taxes as to allowances of in- 
come tax in respect of depreciation. partic ularly that relating 
to tramways and electrical undertakings. J.J. H.S. 
The Dionic Wat:r Tester. By S. Eversuep. (London: 
& Vignoles.) Vp, 34. 
This pamphlet has been written by Mr. Evershed to discuss 

the uses of Messrs. Digby & Biggs’ electrolytic 2pparatus for 
testing water, and to “describe its practices] application. The 
method involves a neat application of the conductivity of 
dilute solutions to the measurement of Impurities in solution, 
and the practical realisation of the idea is a convenient little 
Instrument for the purpose. consisting essentially of a conduc- 
tivity tube combined with a " Megger” ohinmeter. The 
generator is rotated by hand and the condue tivity 13 read on a 
dial. Such an instrument can be used for testing the hardness 
of water (1f uncontamineted with sewage), leakage of water 
into surface condensers, sewage pollution, priming, &е. In the 
present pamphlet the measurement of condenser leakace is 
taken es an example and some excellent results are given. Of 
course, certain corrections bave to be made. As Mr. Evershed 
remarks, had Nature foreseen this invention, the conductivity 
of electrolytes might have been independent of their tem- 
perature. But Nature is proverbially perverse. end conse- 
quently a correction has to be introduced. The pamphlet 
concludes with an appendix by Mr. Pollard giving brief 
particulars of impurities in water. As we gave a detailed 
account of the instrument in THE ELECTRICIAN of Julv 29th, 
and referred to it in our leading article in that issue, we need 
sav no more on the present occasion beyond wishing it a suc- 
cessful career. 


Evershed 


A REMARKABLE VECTOR DIAGRAM. 
BY HENRY TINSLEY. 


Summary.-— complicated vector Cisgram is given showing the ac- 
curacy to which the phase differences and magnitudes of alternating 
currents in complex e reuits сап be measured by Dr. С. У. Drysdale's 
alternating-current potentiometer, the angles being read on à dial. 


In testing one of Dr. С. V. Drvsdele’s alternating-current 
potentiometers, mede at the writer's works, to the order of 
the Victoria Fells & Trensveel Power Co., it was decided to 


CN 
50 ^^ per sec. 


R 


К К, Ra L 
Fic. 1.—Diacgnam oF CoxsEcr.oNS. 


teke a series of vector diagrams, iu addition to the ordinary 
tests of direct and alternating-current and voltage, in order 
to see how near the various components of a complex alter- 
netine-current circuit when measured on the instrument would 
agree with their total end with one another when plotted as 
vectors, the megnitudes of which were set off to scale from the 
readings of the potentiometer, and their angular relation, es 
indicated by the angle reed off on the dicl of the phese-sbifting 
transformer. Accordingly, the circuit indicated by Fig. 1 was 
arranged, in which a capacity, К. wes pleced in series with 
two 10-ohm standerd non-inductive coils, В, гга R,. elso in 
series with en inductive coil, L. Through this combination 
an alternating current was passed from a smell trensformer in 
the same circuit which fed the phase-shifting transformer. 

The бепеггїог used was a 11 kw. rotary converter driven 
from a storage battery, and throughout the test the voltage 
was kept as nearly as possible at 100 and the frequency at 50 
сусіез per second, This 100-volt single-phase circuit fed the 
phase-shifting transformer, end its phase was split by means 


— a — — — 


R 0-4972 
R, 0.2486 
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of condensers in series with a resistance, in order to produce, as 
nearly as possible, а pure rotating field in the stator of the 
transformer, and it is worthy of remark that so excellent was 
the design of the latter that the constancy of its field was 
uniform to within about $ per cent., and the phese relation 
of the main current, and that of the split phase, 90 deg. within 
а few tenths. 

The vibration ealvanometer used аз the zero indicator was 
one specielly designed bv the writer from 2 suggestion of Dr. 
Drysdale. end wes sufficiently sensitive to indicate the mag- 
nitude of the alternating Р.О. on the potentiometer to within 
0-0001 volt, and the phase angle to well within 0-1 of а degree. 

Ten readings were taken, the results of which ere set out in 
the following table :— 


Factors obtainable from potentio- 
meter readings. 


- -——— —————————— doc 


Potentiometer readings. 
Frequency 50 per rec. 


- -— —— . —— ———— Е 


y em { 0 
i Phase Impe- | Resis- Reac- 


Arrange- А : $ 
ment. Volts. angle. Cos. ф. "n. $. dance I. tancer. tance x. 
А. | В. T b | EOS FK G. H 
R 0-4972 0 КЕШ c M И | M. | x 
K 07570 М9: 1 0-0157 | 0-9989 | 31-66 | 0:408 31-66 
L (-59870 294 08712 04909 | 23-6] | 20-58 11-59 
L&R 1-0458 159 0-9617 | 0.2740 4205 40-4 ° И 
К. К& L |1130 26.5 — 0:8049 50-4462 | 45:45 | 10-6 20-65 
K&R 0-8269 71.0 0-3157 | 0-9489 33°27 ^ 10-48 31:55 
K&R (0-9341 568 0.5476 09-530 37-47 2048. 3133 
1, & R; 10-8119 20:2 0.9376 03502 327 30-6 11-41 
K&L (0.7185 435 (07254 0.6834 — 28-9 | 20-95 19-57 
К 10-7808 88-9  0-0192 50-0008 | 3142} 0604 3142 
In the above table, column А gives the arrangement of the 


combination measured. B is the result of this measurement, 
and C the corresponding phase angle read off on the trans- 


Phase 
R4 0-2486 


o1:68\ 0484-0 X 


oU 68\ 0284-0 Я 


Fic. 2.—Vgcron Dis62aM СЕ VoLToGzSs 
ACROSS DIFFERENT PORTIONS OF Fic. 1. 


former dial. D and E give respectivelv the cosine and sinc of 
the angle; Е gives the total impedance I of the combination, 
and is obtained bv dividing the voltage in column B bv the 
current in the circuit, i.e., 0-024186 ampere, and the components 
of this impedance I (resistance г and reactance т) are given in 
columns G and Н, these being easily deduced by multiplying 
the impedance I by cos. ф and sin. ф respectively. 
_ [It should be noted in comparing the above figures that the 
inductive coil was copper and varied considerably in tem- 
perature during the different readings, no special precautions 
being taken to keep it at a constant temperature; the same 
remark also applies to tlie condenser.] 

When the above figures were all obtained, the angles and 


(we know that the reactance of а condenser - 


magnitudes of the various voltages were plotted as vectors on 
a scale of 10 in. to 1 volt. 

Fic. 2 shows the result, and it will be noticed bow extremely 
well vectors R, Land В, Land Ry. L, К. Кана R.end Kard К, 
meet to complete their respective triengles, the result. being 
practically perfect. The three vectors, K, В L. К end L. and К, 
show a smell angular difference, which mey possibly. be ac- 
counted for by the fact that the connections had been changed 
while K and L was taken. 

The vector. R, wes chosen es tbe standard bese from which to 
plot the others, as the phase displacement in the non-inductive 
coil, В. of 20 ohms wes. of course, zero. 

The current in the capacity, К, should have а leading phise 
displacement of about 90 deg.. hence the PLD. асгох it which 
the potentiometer meaures lags behind the current by а 
similar amount es in the diagram, and che. current in the 
inductance should lag behind that in the resistance an equal 
mount. provided thet the mductance wes pure. 

The coil, L, used. however. hed considera ble resistance, whieh, 
it will be observed, bed the effect. of preventing а full 90 deg. 
Jac —in fact, reducing this to 29-4 deg. 

Considering that the angles of phase displacement were 
actually read off on a dial, without any mathemetical celeule- 
tions whatever, the results must be recerded as of greet ex- 
cellence, and one of the greatest steps in the direction of re- 
ducing alternete-current investigation, with ell its complexities, 
to within the powers of the averege engineer. 

Quite apart from the actual values of the voltage ecros. the 
separete portions of the circuit, and their phese relation. 1t 
is important to note that we can celculete the components of 
capacity, К. the totel impedance of the coil, L. also its induc- 
tance end resistance, and the power fector of the condeuser 
from tbe ficures obte ined m the readings, 

The current in the circuit is, of course, the volte ze across the 
0-4972 
20 
be the same at ell portions of the специ: 
current flowing into К end through Lois 0402486 empere ; 


standerd coil divided. by 20 . and this current. would 


consequently the 
hut 


] 
Кр 
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Fig. 8.— DRYSDALE ALTERNATE-CURRENT POTENTIOMETER. 


and our last reading tells us that the voltage drop across K is 


0-7808 volt; therefore the reactance of the condenser is 
T pet thd ais | э 
002486 - 3596. from which Ао урур reds. ог 101-6 


microfereds.  Similerlv, with regard to the inductive coil Т, 
we get its totel impedance I by dividing 0-5870 by 0-02486, or 
23-6lw. This consists of two components, the reactance г and 
resistance r of the coil, from which r- ID sin. ф= 101-59», and 
r= | соз.  -20-58o. This gives us for the inductance of the coil 
т 11.59 
p 3142 

In order to see how near these figures were to the true in- 
ductance and capacity. an actual méasurement, was made of 


-0-0366 henrvs, ог 36:6 millibenrys. 
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the capacity against a standard condenser, and of the induc- 
tance by Maxwell's method, the resistance of the coil being 
also measured on a good bridge. The values so obtained are 
tabulated below :— 


аня: By potentiometer. By actual measurement. 


Condenser К ............ 101-6 mfdiá.......... 101-7 mfds. 
Inductive resistance 2 36-6 millihenrys.. | 36:72 millihenrys 
Res. of inductive coil 20.58 ohms......... 20-8 ohms. 


The close agreement of the above figure is not only а most 
beautiful proof of the excellence of the instrument, but mav be 
taken as a fresh confirmation of the whole theory of alternate 
current principles. 

Probably no other instrument in existence would enabie this 
complete set of factors to be obtained of such а complex circuit 
by merely reading dials and by а null method, and the 
apparatus must be regarded аз one of the greatest achieve- 
ments in alternate-current measurement that has ever been 
accomplished. 

Fig. 3 shows the complete instrument used in the above test, 
as designed by the writer from the original apparetus described 
in the Physical Society’s " Proceedings " of January 22, 1909. 

As well as being а most excellent instrument for the measure- 
ment and investigation of alternating current by a null method, 
it also serves the purpose of a very high-vrade potentiometer 
for direct-current work. It is the first instance of an instru- 
ment in which the actual phase relation of voltage and current 
can be read off on a dial in degrees or power factor at the same 
time that the value is actually meesured Бу a potentiometer 
method, thus ensuring all the advantages of range end pro- 
portionelity of readings exactly as in direct-current work. 

The instrument consists of a standard form of direct-current 
potentiometer (Tinsley’s universal potentiometer), to which 
is edded a dynamometer for indicating the current in its coils. 
A phase-shifting transformer is added in the right-hand bottom 
corner, by which this current can be brought into correct phase 
relation with that which is being measured by simply turning 
a tangent screw. 

By means of a change-over switch the potentiometer is 
either fed with direct current from а batterv and used with a 
galvanometer in the ordinary manner, ог fed with alternate 
current from a phase-shifting transformer, and used with a 
vibration galvanometer or other alternate-current detector. 

Other vector diagrams have been taken in the writer’s 
laboratory, though of a simpler nature, two of which ere shown 
at the Japan-British Exhibition, Science Section, the triancles 
in these cases closing up almost perfectly. Besides the vector 
diagrams, the instrument has also been used to check the read- 
ings of standard alternate-current ammeters and voltmeters, 
the result showing an agreement of about 0-1 per cent. The 
vector diagram shown in Fig. 2 was plotted from resdings taken 
by Dr. Drysdale himself in the laboratory of the write», who 
checked them, and desires to gratefully acknowledge the patient 
observations of the former and his many valuable suggestions 
during the development and testing of the apparaivs. 


— — —————— — — 


CORRESPONDENCE. 


a MÀ 
WIRELESS TIME SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: T do not remember having noticed any mention in your 
paper of the fact that wireless time signals are now being. 
sent out daily at noon and midnight, Greenwich meen time. For 
some time past the Eiffel Tower has been sending every evening 
at twelve midnight, French time, a wireless signal; but it is 
only within the last few months, so far as I am aware, that 
there has been a regular set of signals sent out to give Green- 
wich mean time. The time signals are sent from the German 
wireless station at Norddeich (KND), which is situated on the 
frontier between Germany and Holland. According to a note 
in the “ E. T.Z." of September 8th, the signals are sent by means 


of a relay from a special clock in the wireless station, the time 
of the clock being controlled from the Wilhelmshaven Obser- 
vatorv. The time signal consists of groups of dots at second's 
intervals, there being five dots in each group, so that bv listen- 
ing to the dots in the telephone of the wireless receiver, and at 
the same time observing the second hand of the chronometer, 
or the beats of the clock which is being compared with the 
wireless signal, it is quite easy to make a comparison to frac- 
tions of a second. In fact, as far as making the comparison is 
concerned, one is in the same position as if one heard the beats 
of the stenderd pendulum of the clock at Norddeich. Six 
groups of dots ere sent out in all, each group starting and 
ending at times given below, so that it is possible to compare 
several clocks with the time signal Бу taking account of which 
group of dots one is using. The order of event is as follows :— 
Preliminary Signals. 
About Tbh. 53’ 0” Tuning Vs for about 1 or 2 minutes, 


57’ 50” — но — —— «= — 


55” KND 
os” 0” МСА (mittlerer Greenwicher Zeit) 


ux. 40” ——= e =o ж 70 0 


Time Signals. 
ll h. 58’ 46” First dot of first group 
50” Last ditto 
98” 56” First dot of second group 
o9 0” Last ditto 
ov 6” First dot of third group 
10” Last ditto 
o9 36" First dot of fourth groyp 
40” Last ditto 
29’ 46” First dot of fifth group 
50” Last ditto 
oY 56” First dot of eixth group 
Zh. AK 0” Тая ditto 


About 12 |. ()’ 5” а — —— o шш ы 


Sometimes followed by weather reports. 


The signals es received here have a low note, and seem to 
have a wave-length of about 1,750 metres. The signals can be 
easily received anywhere in the south of England, and I have 
no doubt can also be received very much further off, although I 
have not personally tried the experiment. 

The French time signal, which is only sent out at midnight, 
is, I think, not аз easy to work with as that sent from Nord- 
deich, and has, further, the disadvantage that it is not Green- 
wich mean time. The French signal consists of a single dot 
given at midnight and at two minutes and four minutes past 
midnight. With the single dot I find it much more difficult 
to estimate the fraction of a second between the time signal 
and the beat of the chronometer, and the dot seems to me much 
more liable to an error in reading, for while waiting for the 
receipt of the dot one may mistake an atmospheric for the dot, 
and then, before one has had time to realise one's mistake, the 
true dot is received, thus causing confusion in estimating the 
fraction of г second. With the group of five dots sent from 
Norddeich there is not the least risk of this, аз the regular 
sequence of the dots completelv excludes one from mistaking 
апу single atmospheric for a dot. 

The value of the time signals will entirely depend upon the 
accuracy with which thev аге sent out, end on this point I am 
unable аз vet to express an opinion. I have been attempting 
some rough tests by comparing the mid-day German time signal 
with the first stroke of * Big Ben " as heard here. Аз the first 
stroke of “ Big Ben " is correct on most days of the year, ac- 
cording to the Astronomer Royal’s report -within + two seconds, 
this gives а rough check on the time signal, but does not enable 
me to investigate the really important point—namely, the 
accuracy of the time signal to a small fraction of a second. If 
the time signal is really accurate, it will form a very convenient 
method for physical laboratories and colleges to obtain Green- 
wich mean time. The apparatus required to receive the signal 
is not in any мау complicated or costly, nor is it necessary to 
set up a large or expensive aerial for the purpose. It has in the 
past been somewhat difficult in many places to obtain reallv 
accurate time signals for the purpose of regulating standard 


laboratory clocks. It has been necessary to set up either a 


transit instrument or go to the expense of obtaining a time 
signal through the P.O. system from Greenwich. . 


| 


The real object of the wireless time signals 18, of course, to 
supply accurate time for the use of ships at sea, and for this 
purpose they will prove invaluable. .It seems to me that if a 
cheap receiving set were obtainable nearly every ship travelling 
апу long distance would use it in connection with a simple 
aerial wire for checking their time. For receiving the time 
signal no adjustment need be made in the apparatus once it is 
set up, and there is no necessity for the operator to be able to 
read Morse. The signals sent out are so clear and distinct that 
it is almost impossible for anvone to make a mistake in receiving 
them.—l am, &e., 


Westminster. Nov. 7. W. DuUDDELL. 


LIMERICK ELECTRICITY UNDERTAKING, 
TO THE EDITOR OF THE ELECTRICIAN. 


NR: In vour issue of November 4th, оп р. 151, vou gave 
an abstract of the report made by me to the Limerick Cor- 
poration on their electrical undertaking. In the latter part of 
the abstract an error, probably a printing error, occurs which 
[herewith beg to rectify. 

In the article in question vou make me responsible for the 
following statement :-- * The спу possible way of running a 
power station economically was by utilising the battery and 
alwavs keeping the engines running at as nearly full load as 
posible.” The error 1 would like to point out in this is that 
von have used the article а instead of the, whereby you would 
make me accountable for a general sweeping assertion that all 
power stations should have batteries. This is not so. Each 
individual case must be considered on its own merits, and the 


Ailowa't Load, 


Gas ENoine Cosseurprion IN. Севе FEET PER ELE TRIc 
: UNIT GENERATED. 


reason why I stated that “the only possible wav of running 
the present power station in Limerick economically was bv 
utilising the battery end always keeping the engines running at 
as nearly full load as possible " was because in mv tests, as per 
the two curve sheets attached [one of these diagrams we re- 
produce herewith. Ep. А. |, I found that the consumption of 
хаз having about 135 B.Th.U. per cubic foot, as determined 
bv Nimmance Abadv calorimeter for various loads was :— 

At full load 118 cubicit, = 15,700B. Th. U.per unit of electricity generated. 


" 1 "n 15) T = 20,80) 39 э” ” LES 
» 4 "n 210 » m 21.390 ‚э „э э” ээ 
” { » 283 9 = 38,009 99 39 „э „э 


These figures, when converted to cost of coal in pence per 
unit of electricity venerated, as derived from overall tests of 
the gas producers, баз engines and dynamos, amount to :— 

At dull load 0:320, per unit of electricity generated. 


” э. = 0:44. m » » 
"» 35 » = (3. n” » ” 
" і РҮ z072d. T ” ээ 


As in the station in question, which has principally a light- 
ing load, the size of the generating sets would necessitate the 
engines running at about 1 to } load for the greater part of 
the 24 hours, it is perfectly apparent that the use of a battery 
would effect great economies, not merely in the coal consump- 
Пол, as above pointed out, but also in.wages for the extra 
shifts required if no batterv be used. Of course, it is clear to 
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I trust you will pardon me for taking up your space т this 
lengthy explanation of a small yrammatical error, which, how- 
ever, could be interpreted as meaning a general sweeping 
assertion and a grave error of judgment with which I do not 
wish to have my name associated.—I am, &с.. 

London, Nov. 8. AUBREY V. CLAYTON. 

[Through lack of space we were compelled to hold this letter 
over last week. We inserted an erratum note in our last Issue 
and much regret the error.—Ep. £.] 


SPEED REGULATION OF THREE-PHASE MOTORS. 
TO THE EDITOR OF IHE ELECTRICIAN. 


NIR : With reference to the Paper read by me before the Iron 
and Steel Institute in September last, which was abstracted in 
vour issue of October 14th, my attention has been drawn by 
Dr. А. Scherbius to the fact that an error has been made in my 


Regulating Motor 


Induction Motor 


descriptions of the Scherbius ¿aud Kramer systems of speed 
regulation. 


The annexed illustrations are reproduced from my Paper 


and carry the same numbers. The arrangement shown 1 


Induction Motor 


Regulating Motor 


Fic. 5, 


Fig. 3 was attributed by me to Dr, Scherbius, but it is really 
due to Mr. С. Kramer (the inventor of the arrangement shown 
In Fig. 5 of the Paper), and was first described in the German 
Patent No. 169,453, applied for on March 19, 1905. 


Induction Motor 


The arrangement shown in Fiv. 4 was correctly attributed 


апу engineer that under different circumstances the use of a | to Dr. Scherbius: it was first—siven in the: German Patent 


attery would not effect any saving. 


No. 179,525, July 18, 1905. 
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| Che diagram of connections shown in. Fig. 2 is m realitv а 

general diagram applicable to both the Kramer and Scherbius 
8vstems.—I am, &с., 


London, Nov. 14. J. J. ELINK SCHUURMAN. 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin Many manufacturers want Tariff Reform so badly for 
their own purposes that thev cannot so much as listen to 
argument against it. Iam not addressing myself to these, nor 
indeed to Mr. Anderson himself, whom I include in the class ; 
but. through vou. I am addressing myself to such of vour 
readers as may be open to conviction. I would not attempt the 
impossible., 

I said that Mr. Anderson's statement that 12.000.000 of the 
population are "on the verge of starvation " was a mon- 
strosity. He now savs I evade that issue. I will evade it no 
longer. Let us first try and understand his Enghsh. А man 
who is © on the verge " of a thing is not only within measurable 
distance of it, but within the smallest possible measurable 
distance. In this ease he is in want. И words mean anything 
he can neither have food to eat nor immediate means of obtain- 
ing it: otherwise he is not on the verge of starvation. Now 
1.000.000 is more than a fourth of the population. This would 
eive us, for our respective shares, about 160.000 people т 
Birmingham and 170.000 in Manchester in want of food and 
] leave it to vour readers to sav 

It is only left to 
“on the verge of 


without means of obtaining it. 
whether this is not а monstrous absurdity. 
Mr. Anderson to quibble about the phrase 
starvation.” 1 can leave that to your readers, too. | 
Не savs that I avoid the question how the t x hi ec | 
` “ у dd › ‹ ' 1 e 
imports and exports arose. Yes; and I 1iten ү d iN 
am not willing to waste my mie and vour de by i E 
1 ai E {ас everv- 
à point that was settled long ago to the Ei ту 
| | Ite `] * ‹ ance w е 
hodv who has the smallest pretension to i Чч а | Bop d 
| Prof. Ashley. who. hesides being а most accomp? 
subject. rc . , ME ` . > T; iff Reformer once m a 
ой economist, is a leading Partt © 
and learned et st. P that in future all sensible 
e made tlie excellent suggestion tha Gifen's 
adu IA liscussing. these matters should accept Sil s 
Жж he liff rence as correct should take if as à 
$ : М ( го A д | И : ces 
explanation of t "d t waste апу more tıme over that part 
arting pomt, ans no rs an ] will not express an 
REUS e Mr. Anderson dissents. 1 Eo ponit 
n и -portance of this. Again, I leave t^e pe 
Е: Ч je 1m VOI - av’ er у 
opinion D r Which authority do they рге! rt, and manu- 
to vour readers. f vou stop an Du m ie 
Mr, Anderso! jp employment, Th 
re at home. 


people 1! 


‚ savs that} 
i fres 


| d à has 
( } | { S 


vou give 
| is diminished 4 


fact ted out a ection 1 
ed out ‹ ection 1t . 
has thus ро!!! how 1n what direct « what Humpty- 
as CI Will T show рам Reformers А оз you 
qe | о ndously easy riddles VO 


for goods. as 
av for the 
as much 


iss treme 
ee У iat re , 
\\ ] € ls onlv. pay 

at used to P 


operations. 


2. The other principal materials used in our trade—raw 
cotton, rubber, &e.—are necessarily produced abroad alid 
therefore. as far as British labour is concerned, are frie там 
matertal. We might. for example, do a brisk trade in the — 
exportation of crude rubber at cost price, but, though profitable 
to the country of origin, to us this export would be simplv 

material."—I am. &c.. | 

Norwich, Nov. 14. №. Е. GLENDENNING 
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NE SUTOR ULTRA CREPIDAM. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: о Is es tendency at the present dav to 
supersede the s ecialis M РРО РЕ : : 
Eu to an Bur о, : ^N и 
tinguished commander оп land Mac consid edi ies 

| as considered equallv qualitied 
to manquvre the fleet at sea. И is still an accepted svstem in 
relation to those of our affairs which we are physically Т аах 
take seriously, such as the leading government departments, 
It has received the sanction of the general public in a rising 
republic compared with which we are still in the cave period. 
The tendency has begun to spread. downwards from the 
Olympian heights to the under world of business and activitv in 
which one is obliged to keep awake. | 

The universalist theorv has made it possible for anv concern 
attaining eminence ina particular branch to absorb the emplov- 
ment which would otherwise be waiting for some other organi- 
sation, simply by their greater power of advertisement. Thus, 
we find the chemist encroaching on the purlieus of the physician, 
and large commercial concerns absorbing such а number of 
branches as to leave no option either to purchaser or operative 
but to deal with them. Where this results in the efficient 
supply of consumable commodities to the community, there 
can be no disadvantage in such arrangement: but where it 


supplies an inferior or more expensive product with no alter- 
native purvevor available, the effects of monopoly are at once 
apparent. | 

One of the most highly specialised businesses at the present 


time іх tbat of Insurance, Tosucha perfection of accountancy 
have the calculations been reduced that it is quite the exception 
njoving both the fullest 


to hear of a concern which is not e 

and the confidence of the public. То provide the 
latter with compensation in the event of mis- 
fortune is the legitimate occupation of this enterprise ; Dutt 
is doubtful if it will be found to come within its sphere to 
indicate also how to avoid what is the common lot of man. 
While this has not vet assumed extensive proportions, there 
are signs that a general advice bureau тау he added to the 
| tting against fate. 


In one particular af least— 

i.e.. the insurance of machinery —there js à growing tendency tu 

| d take advisory work in connection with protective 

Mane The one sphere 1з legitimate, and the other sphere 
Illegitimate not be 


cause of incapability, but 
the outraging о 


prosperity 
members of the 


business of be 


illegitimate. 


| of f one of the canons of the pro- 
)ecause 


r class of consulting engineers. 
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admitted. The point at issue is not competence but pro- | 


fessional etiquette. It would surely be better for the experi- 
enced officials of such companies to sever their connection with 
commercial work end join the ranks of the qualified consulting 
engineers, whose etiquette they would then observe. Our sense 
of the fitness of things would be severely outraged if a life 
insurance company took over any successful patent, medicine, 
ога disinfectant business, or employed its agents to obtain 
cases to be referred to their medical board of advisers, or 
drove а bargain with а local authority to carry out the duties 
of a Medical Officer of Health. But is there very much 
difference between what is actually taking place in engineering 
work and this fictitious case ?—1I am, &c., 


Westminster, Nov. 14. * TURRIS.” 


VENTILATION AND RATING. 
TO THE EDITOR OF THE ELECTRICIAN. 


мк: With further reference to my letter of the 21st ult. it 
appears that the outputs of turbo-generators are often seriously 
limited bv the temperature rise of the alternator. 

So far as the steam turbine is concerned, if the steam pipes 
and condenser are large enough, a great increase in power at 
slightly lowered efficiency may be obtained. As regards the 
generator its efficiencv may be increased by overloading in 
certain cases, 

In order, then, to tackle peak loads, &c., I recommend, 
instead of the present ineffective fanning systems, a proper 
refrigerating set attached to each central station to cool the 
generators in the most economical way. 

Certainly the thermodynamic ratio cannot be reached, but 
by using ammonia or carbonic anhydride plants it may be 
approached. 

Circulating cold dry air through the alternator continuously 
enables one to cool it effectively, the air previously having 
passed through a set of pipes cooled by the refrigerators. It 
is better to circulate the same air continuously than to take in 
апу fresh air, thereby avoiding condensation. 

If such means are adopted it will probably be found that bv 
increasing the cest of the generetor 10 to 20 per cent. you 
can take whatever power vou like out of it. 

This may necessitate some change in central station design, 
and the design of machinery.—1 em, &с.. 

Hampstead, Nov. 3. W. Н, Е. Мсвоосн. 


NON-VIBRATORY TYPES OF FREQUENCY METERS.* 


BY C. E. HIATT. 


Fleming and Pierce have mentioned the fact that the defecting 
moment acting on the suspended ring of the former's alternating- 
current galvanometcr is a function of the frequency. Хо experi- 
mental data showing the performance of this galvanometer when 
used as a frequency indicator have been found after a careful exami- 
nation of the literature. It is the object of this Paper. first, to 
describe a modification of this instrument for the purpose of fre- 
quency determination and to give an account of its performance, 
and, secondly, io discuss in а similar fashion a bolometric frequency 
meter devired by the writer. This was suggested by a Paper on 
kinetic hysteresis bv Guye and Hertzfeld. and was referred to in a 
previous Paper.t Inasmuch as the present Paper is practically a 
continuation of the one just mentioned, details given in the former 
will be omitted in this. 

Fig. 1 is a diagrammatic sketch of the first instrument referred to 
and is self-explanatory. То call it a modified form of the Fleming 
galvanometer may seem at first to be in error, for the instrument is 
Just as truly a core type transformer with a secondary free to tum 
about an axis perpendicular to the plane of the core. The reaction 
let ween the field due to the current in this short-circuited secondary 
and the inducing field gives the turning moment. The instrument, 
however, is, still essentially a Fleming galvanometer. the Fleming 
instrument being merely an application of an air core alternating- 
furrent transformer with a short-circuited and movable secondary. 
The one under discussion differs from it merely in the fact that it has 
——MMMM———— O E ` КОЕ 

* Abstract of an arüclein the “ Physical Review.” 
T" Phys. Rev.," Vol. XXIX. No. 5, p. 432, 1909, 


| rows of holes in the mica. are about; 4:6 cm; apart 


ап iron core. The disc forming the short-circuited secondary is 
a copper washer 2 mm. thick and 2:38 ст. in diameter with a 
0-79 ст. hole in the centre. The inner edge is slightly bevelled. 
From this dise there extends a copper wire to support a mirror 
mounted at 45 deg. to the plane of the disc. This copper wire also 
extends as shown in the figure to a disc immersed in oil which serves 
as a damper. The suspension is of phosphor bronze 0-025 mm. 
thick and 0-43 mm. wide. The copper disc is threaded on an iron 
wire 1:27 mm. in thickness ; the bevelling of the inner edge permits 
it to swing freely through a large angle. The iron wire is between 
the central laminations of the transformer core. These lamina- 
tions are of silicon steel 0-356 mm. thick and form a core 2:54 em. 
by 5:08 cm. in cross-section. The sides of the core rectangle are 


(= in Core 


aam.. o dae pha a 


Iron 


Iron Wire M Copper Disc - 


Mirror 


| Oil | 

15:24 em. and 10-16 cm. respectively: the air-gap is 0-60 cm. in 
length. ‘The winding consists of two coils having 900 turns each of 
double cotton-covered copper wire 1:62 mm. in diameter connected 
in multiplc. : 

For the lower frequencies the instrument is quite sensitive, but 
beyond this and the fact that it is сазу and cheap to construct, it 
has little, if anything, to commend it. To get a high torque and high 
sensibility it is necessary to use for the disc a low resistance metal 
with its accompanying high temperature coefficient. Furthermore, 
the indications of the instrument are scriously dependent upon the 
variation of wave form and voltage. 

The writers bolometric frequency meter, which depends for its 
action on the rise in temperature of a thin iron wire subjected to 
cyclic reversals of magnetic flux, seems to be a more satisfactory 
instrument. Its range is far more extended ; in fact, there is reason 


Fic. І. 


; 


Хог the belief that а single instrument сап now be made which will 


measure any frequency from 10 to 10° сус[ез per second with а very 
fair degree of accuracy. This bolometric type of instrument Ваз 
some decided advantages over the thermo-hysteretic frequency 
meter described by the writer in the article already referred to. 

The instrument and testing equipment are shown diagrammatic. 
ally in Fig. 2. The iron wire bridge, of which А, B, С and D аго 
the arms, is enclosed in a tight box of insulating material which 
shields it from external temperature changes. Two opposite arms 
of this bridge are mounted on thin rectangular strips of mica аз 
shown on the right-hand side of the figure. Each arm consists of an 
iron wire 0:0513 mm. in diameter and about } metre lon 
strung zig-zag fashion through holes їп the mica strips; The кА 
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о of wire are separated by the mica sheet, short-circuiting of 
po ons of the wire is effectively prevented. The stringing of such 
e, springy wire on such a frame is a rather delicate and tedious 
pet Two frames are made containing the arms А and B and 
i "P respectively. С and D are then placed in a solenoid of 
; ums of double silk-covered copper wire 0:508 mm. in dia- 
Е wound on a wooden spool. А and B are placed in а 
pps о same amount of wire and exactly like the 
xcept that 1t is wound non-inductively. "These two soleno:ds 

xi к connected in series and attached to the wires М 
Sm E from the switch 5, which furnishes the exciting cur- 
ud ar current is supplied to these solenoids the 
ge arms C and D get hotter than Aand B and, due to the high 
Ы coefficient of iron, the bridge becomes unbalenced. 
_ is is indicated by the mirror galvanometer G,. The current in 
зе coils is kept constant by means of a variable resistance and the 


Cms, Defeciion. 


Cycles per Second 
Fic. 3. 


thermo-comparitor C used in coajunetion with the galvanometer 
G. to form а taermo-ammeter. Ву means of this arrangement thc 
current used was kept constant to 0:2 per cent. or better. 

In preparation for a test of the instrument direct current of the 
value to be used was taken from tbe storage cells shown at tho left 
of the figure. This was passed through ihe coils for some time in 
order that a steady temperature state might be reached in the box, 
thus eliminating possible thermo-electiie disturbances due to a 
sudden heating of the coils and bridge arms when measurements 
were begun. This steady current witn the ammeter A, served also 
to calibrate the thermo-ammeter. The lower corner of e 
rectangle is shown equipped with a slide wire rheostat. This was 
used to secure ar initial balence of the bridge. 

Figs. 3 and 4 show the performance of the ins 


different ranges of frequency: 


trument under two 
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A PORTABLE PHOSPHORESCENT PHOTOMETER.* 
BY W. T. VIVIAN AND GEORGE W. HUEY, 


The portable photometer which is described below is the practical 
outcome of a series of photometric investigations which UR carried 
out in the Department of Electrical Engineering of the Universit 
of Nebraska. The problem undertaken was the utilisation of he 2 
phorescent. substances as photometric standards of com ati a 
After considering numerous substances of the above Шан of illu. 
minants, including both those which shine by virtue of the eren) 
derived by exposure to light and those in which chemical chan ji 
the seat of activity, Balmain's luminous paintt was chosen я 
most feasible for the purpose in hand. However, it is жаа 
that a substance of the chemically phosphorescent i ры) 
ало might prove desirable. | < 

1otometric experiments with Balmain's pain 

rather surprising fact that the intensity of the е 
depended directly upon the intensity of the source to which it s 
exposed. It did not depend upon the length of time of exposure to 
the light source, since it was found that the intensity of discharge 
after 10 seconds’ exposure, was as great as for any length of Ge 
of exposure up to one hour. Conditions of temperature during both 
the acts of charging and discharging the phosphorescent screen were 
found to be important factors in determining the light intensit 

produced. In fact, the present writers found it necessary to АРЫ 
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pic, 1.— PORTABLE PHOSPHORESC. NT PHOTOMETER. 
ient whereby the temperature of tho phosphorescent 
kept sufficiently constant for the tilm to serve as à 
dard of illumination, since à rise in temperature of 
10 deg gometimes gave as high an inerease in light intensity as 150 
deg. : 


i j tion of a tin 
c ent referred to was the introduc 
er cent. ae a hich has one exterior side coveréd with two 


receptacle = do b. int while the interior is filled with chipped ice 


f Balmam 5 pau el lied did we find it ров- 

: nciple was apple k 
and water. Аси til this рп s of decay of light intensity which 
gible to secu 


Its. 
| and concordant гези btained from a film kept at 


The apparatus eni- 
and the photometer is an 
photometer manufactured by 
The original photometer was 
gmall incandescent lamp аз 
were removed and the tin 


e therefor, its exposed side, S, being covered 


a special exped 
film might be 
practical stan 


batitu 
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тр two are E the intensity 19 to pe Е = ри: 
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found necessary to employ blue glass in this manner in order to | power to winders, haulages. pumps, coal-cutters and other colliery 


adapt the colour of the light to be measured to the colour of that 
emanating from the phosphorescent surface, М. 

The curves in Fig. 2 were obtained by comparing the phosphores- 
cent surface with the illumination of a carbon glow lamp. Points 
which in curves D, Е and F are found off the curves are believed 
to owe this peculiarity mostly to slight fluctuations in the voltage 
of the circuit to which the standard incandescent lamp was attached. 
The time of exposure was in each case 30 min., and the above curves 
are plotted beginning at about 30 min. after completion of the 
exposure. "This їз because prior to this time the decay of luminous 
intensity is too rapid for satisfactory observation or for purposes of 
practical utilitv as a standard. The experiments seem to show 
that the history of a discharge of luminous energy does not affect 
the intensities secured in a subsequent experiment, although the 
least period of time which intervened between discharge and charge 
was in this work about three hours. 

In the application of this photometer to practical purposes а 
curve, such as D, of Fig. 2, is first derived, using апу convenient 
area of aperture, V, as read off the vernier head at L, a standard 
lamp being chosen the chromatie qualities of which, as regards 
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percentage of blue гах, are about the same as those of the light 
which it is intended later to measure. While no calibration curves 
were obtained from luminosity of the phosphorescent film produced 
by exposing it to an artificial light, nevertheless a film was exposed 
by placing it at a distance of about 1 ft. from a 45-watt tungsten 
lamp for a period of 10 minutes. The luminosity thus produced 
scemed comparable with that derived from sunlight, and lasted about 
us long. After calibration the phosphorescent. surface is recharged 
and the photometer тау be set up in апу locality where it is desired 
to ascertain the value of the illumination present. The vernier 
head is then turned until a balance is obtained and the area of the 
opening noted, together with the time clapsed since exposure of the 
film to the charging medium. Tests showed that the error whore 
this apparatus was used did not exceed 8 per cent. 


SWITCHGEAR DESIGN. 


. Ата joint meeting of the National Association of Colliery Man- 
agers (Scottish Branch) and the Association of Mining Electrical 
Engineers (East and West of Scotland branches) at the Heriot-Watt 
College, Edinburgh, on Saturday last, an interesting lecture on 
switchgear was delivered Бу Mr. H. W. Clothier. 

The lecture, which was illustrated by about 200 slides, was more 
or less a description of the advances made in the design and evolu- 
tion of switchgear. In the author's opinion, the application of 
electricity for power purposes in mines was inevitable. Great 
atrides had already been made by its means towards superseding the 
othe less efficient and less convenient methods of transmitting 


plant, and the present century was likely to Ee as noteworthy for 
the development of the use of electricity as the last was for the steam 
engine. Before electricity was universally used. there must be some 
radical changes ; in fact, its use must be freed from the risks of 
insecurity at present apparent, and this immediately. The design 
of switchgear was thus involved in the advance which must be made. 

Some of the slides showed the switchgear used by the Newcastle 
Electric Supply €o. from the start down to the present, standard, 
ironclad, sub-station equipment, illustrating the ironclad principles 
commenced 20 vears ago and developed up to the most modern 
`` all-armoured apparatus." as in the case of the Revrolle type. 

The lecturer concluded by giving some considerations entering 
into switchgear design. These were es follows :——(1) Accidental 
contact with live parts must be impossible. (2) The insulation must 
he able to withstand any excessive pressure under abnormal con- 
ditions. (3) Deterioration of the insulation by dust, dirt, moisture 
or vermin should be impossible. (4) Elimination of fire risks. (5) 
Minimum of cleaning necessary for maintenance. (6) Parts for 
inspection and cleaning should be readily and absolutely detached 
from the live gear to enable such operation to be carried out with 
safetv. (7) The sectional area of conductors to be such as to carry 
any likely overload without deterioration. (8) Moving parts of 
switch mechanism to be situated so as to be easily observable, and 
the chances of switches sticking must be reduced to a minimum. 
(9) Automatic protection for isolation of faulty sections without 
disturbing healthy sections. (10) Construction to be mechanically 
strong. (11) The switches should be capable of breaking maximum 
load under worst fault conditions without disturbing other parts. 
(12) Simplicity of construction consistent with economy in opera- 
tion and low maintenance costs. (13) The protective or automatic 
gear, such as in coal-cutting work, should be made of such a design 
that the machineman cannot lock automatic gear off. (14) Special 
attention, where oil switches are used, to be given to design of сазу 
removal of oil tanks. (15) All parts subject to vibration, such as 
connections, to be fitted with locking nuts, split pines or washers. 
(16) Suitable means of connecting armoured cables, (17) The uso 
of wide metal to metal flange joints for tlame-prooting switch cases, 
&c. (18) Combining the static transformers and switchgear together 
for local lighting purposes at 25 to 50 volts. (19) The principle of 
having complete armouring of conductors from generator to lamp 
connections. 


LEGAL INTELLIGENCE. 


d 


Gill v. J. Stone & Co. (Ltd.) 
JUDGMENT. 

Mr. Justice SWINFEN Eapy, in delivering judgment in this action, said 
plaintiff's patents in question related to a device to light trains by elec- 
tricity, and defendants were the successors of a company known as Моле 
& Со. In or about 1893 Messrs. Stone decided to extend their business 
by adding to it an electrical engineering branch. They eame into com- 
munication with Mr. Gill, and in June, 1893. an agreement was entered 
into between the parties. Previous to this plaintiff had taken out certain 
patents in connection with train lighting. but they had lapsed, and there- 
fore formed no part of the present action, The result of communication 
between plaintiff and defendants! predecessors was the institution of 4 
small electrical branch of the business, in which at first orders were few, 
but which afterwards developed to very large proportions. The agrec- 
ment mentioned contained a provision for paying plaintiff а commission, 
and referred to business being done by the firm to the amount of £3.000 ; 
but, аз а matter of fact, the increase had been so great that he might 
disregard that part of the agreement. The business had extended to 
hundreds of thousands of pounds, plaintiffs commission in опе year 
totalling something like £20.000. At first. Mr. Gill was desirous of 
b»coming manager to defendants upon terms and conditions which the 
agreement set forth for а period of seven years from Jan. 1, 1893. Ho 
was to receive Бу way of payment a salary cf 100 guineas а vear and a 
commission of 5 per cent. on the selling price actually received by Messrs. 
Stone & Co. in respect of all electrical fittings and appliances in the then 
current year until an aggregate sum received by Messrs Stone should 
amount to £3,000, the commission to be ри т the month following the 
regular quarter days. Down to that point the agreement had provided 
for salary, commission and terms of engagement. И was contemplated 
that plaintiff would make inventions and take out patents in connection 
with train lighting, and it was therefore provided that he should use his 
best endeavours to invent and discover improvements in electrical 
appliances, fittings, designs, modes of fixing and utilising such appliances, 
fittings and designs, and generally in and about the science and art of 
electricity, and every matter and thing connected therewith. and shall 
forthwith communicate al] and singular his inventions and discoveries 
to J. Stone & Co., во that the sole right to manufacture andsell the sub- 
ject of any such invention and protection/shall begranted:to d>Stone & 
Co., they paying all agents atid Uther fees, costs, erves vid expenses for 
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And incidental ^ А 
кош: to these matters. Mr. СШ was to receive a royalty or 
yalties in respect thereof at the rate of 10 йили her 
аз might Бе hereafter : : per cent., or such other rate 
to be at lib ty “ МЕ agreed between the parties. Messrs, Stone were 
о " berty “at their uncontrolled discretion to allow any patent 
n о е they may not desire to maintain to elapse.” The 
aken by . ; ‘ T И se. ` 
Clause B of a r. Astbury of this agreement scemed the correct view. 
rent of Rs К e agreement did not become at an end when the appoint- 
j a age ^ed: » м a 
сые nd T ns It appeared that in 1896 it was arranged that. 
АНЕ x ary and commission, as under the first agreement, plaintitf. 
ee an was to have a fixed salary of £500 a year, and a supplemental 
eement was : . " > T dé | : t 
rights, duti x SE Ho 1 се that without prejudice to the 
TM i and obligations of the parties under the first agreement, 
s ru should as from that date be read as if in clause 2 £500 were 
enad e the £100. and was intended to cover all commissions 
ни : an the agreement. Clause 2 provided with regard to powers 
lilia t к withstanding the first agreement, Messrs. Stone should be at 
of и кайы ОГ grant such p itents, patent rights and Нсепс 2х in respect 
л т of Mr. Gill, and upon such terms as they and the plaintiff 
mg it think fit, Messrs. Stone & Co. paying to the plaintiff one equal 
us part of their net receipts in respect of any such assignment or grant. 
t was said that if th^ patents were assigned to Messrs. Stone & Со. they 
vould have th» right to grant licences to whom they pleased. and that 
his supplemental agreement was a restricting clause. In his opinion, 
WONT there Was no difficulty in seeing the view the parties really took. 
Under th? first agreement It was provided that the patents should be 
rested in Stone & Co., SO that they should have th » sole right to mnu- 
facture. Now they were to be at liberty to assign or grant licences upon 
such terms as they and plaintiff might think fit. The parties went on 
under these two agreements until they had expired by effluxion of time, 
and the seven years came to an end on Jan. 1. 1900. ]n that year the 
third agreement was entered into, and the first question now between the 
parties was whether this third agreement was still subsisting. Plaintiff 
had stated that he had taken out various patents. and an account had 
been rendered to him for rovalties, hut he did not remember wh^n the 
first account was rendered ; he thought about 1897. and then accounts 
were rendered quarterly. Не said he had no facilities for checking the 
figures, because under the agreement he undertook not to meddle is 
the books of the firm. He was asked whether before E REO H 
third agreement Messrs. Stone had been paying him I0 is nt. px qus 
fittings and apparatus supplied by them, and plaintiff sarc ie unc d ‹ ч 
they had upon all electrical apparatus and fittings. I'he matter bec pie 
little clearer in cross-examination. Plaintiff was asked what were the 
Р i to the third agreement being entered into, 
:amstances Which led up to te К , | 
ereu mst : | little difficulty had arisen about spare 
d th» answer was that some Пее | Caine 
E 1 out, he did not know how, that he was not E Ing 
pp CU ts, and he objected to this, and said that 
ain spare piri atents. Plaintiff also said that he 
‘ere covered by the patents: | “f ti 
the spare үн (у vor cent. upon the whole turnover from Te 
had always been p agreement This discovery of his In n 
у T ; a ` ‹ { t . т re ` ў anc 
appiratus before the tha third agreement being entered into 
! rts led to th? 
+) the spare 1 


: : planation. 
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full force and regulated the relations between the parties. If the true 
position of the parties was that plaintiff could only give his resignation 
in to the old firm, then he failed to do it. and he has not terminated his 
үи! at as manager at all. There certainly was no room for such 
a construction, Th ing 1 . at plaintiff was i 
n в о а шн коны риш was entitled to 
dispute between the mines to the; a, п: и ut Foie 
| ! : ча: i^ amount plaintiff was in that case 
entitled to reecive as rovalty. Another point which was raised was as to 
е е grant licences without plaintiff's consent. 
iff said they could not, and defendants, by their counterclaim, 
sought to have it determined that they were entitled to do so. He 
thought, however, the effect of clause 2 of the second agreement was that 
defendants were entitled to grant patent rights and licences in respect 
of the plaintiffs inventions upon such terms ах defendants and plaintiff 
might think fit. and the declaration ought to go in that form. lt was 
СЕТЕ pent phe 
think fit. The third « коела а s ru es ou bo e 
of the patents решш: comite OD Qi md SE enm 
^ p 2 i unterclaimed for ап assignment of the 
patents, and plintitf replied that he had always been willing to execute 
proper assignments of the patents to tho cefendants, but there was dis- 
agreement as to the terms. This being so. and the parties being agreed 
that there shoud be an assignment, the form of the draft had better be 
decided in Chambers. A question might be raised as to whether defen- 
dants were entitled to auch assignment so long as any royalties were т 
arrear. Не, however, would sav nothing as to rovalties being in arrear, 
beeause the dispute between the parties was really as to the amount 
chimed. and there was no indication on th» pirt of defendants to keep 
back moneys which they conceived to be owing to plaintiff. There was 
really no difficulty about decliring the rights of the parties in respect to 
paving any sum to which plaintiff might be entitled. The proper order 
would be an order directing an account, and on the counterclaim to say 
that the defendants were entitled to an assignment of the patents, it 
being referred to chambers to settle the form of th» assignment, leaving 
it quite open at any future time for plaintiff to apply for the payment of 
rovalty. and if it should then appear that any royalty was in arrear the 
question of the assignment of the patents would then arise. А further 
question was with regard to the interest. — Interest would become 
payable to plaintiff for any sum actually in arrear as from the time it 
became payable. Tho only remaining question was as to costs of the 
action, In his view plaintiff succeeded. on the claim and counterclaim, 
and the result was that defendants must piy the costs of the claim and 
counterclaim up to the day of and including the trial Боге him. 


Judgment accordingly. 
| ——MM—— —————— 


Griffiths and Another v. Benn. 


On Tuesday Мг. Justice Ridley and a special jury commenced the 
s action by Mr. Wm. Griffiths and Mr. В. Bedell (inventors 


hearing of this | | т 
of the © G.B." surface contact system of electric traction) against Sir 


J. W. Benn, a member of London County Council, for damages for 
alleg id. shinder and libel. ‘The cas? aros? out of the experiment made 
by the L.C.C. with the G.B. svstem in Mil? End- road. 

"Mr. Е. E. SMITH. K.C.. who (with Mr. J. B. Eames and Mr. ee 
od for plaintiffs. said pliintiffs Fad been. practically ruined by 
and written. The overhead system of electric 
‚ the London. borough councils, while the 


conduit system coat six times as much ns the overhead кеп ү ins EA 
коп = p00 а mile more than pliintitfs system. [n plaintiffs system 
and Er S d taken to prevent dar gerous leakage of electric current 
lator pin and earthing strip. Phe chief n "à 
‘cular system were that the studs did not pr jeet above the pin s 
па У leakage was Г duced to a тооч, It was a difficult 
and the e E nc and retired skilled supervision : but it h ad worked 
system tn ы l т. fice узага. and all th: onerons conditions hid down 
well at Inr : no contract with London County Council had been ful- 
at the tune of | j don from first to last it had never had a fair trial. 
filled. m a for urpeoses of his own. chosen to connect plaintiffs with 
Defendant had, : A artier in the Council. As a matter of fact. defen- 
onc of the politica d power (їп 1906) were fecling the need of a cheaper 
dant party while in p vstem, and that of plaintitfs was being inquired 
mA han the conduit y rty came into power and. liking plaintiffs 
into. n 1907 the othe ee aree. Believirg that they were gomg 
asked them to d ti . UN plaintiffs quoted £70 а саг. which 
S extion of construction, however, was 1n 
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warned the Council that it was foredoomed to failurs and had remon- 
strated against its being opened for pubhe trafic. However, on June 25, 
phos, th» hne was opened with the consent of the Board of Trade without 
a single one of the defects being altered. In the course of three weeks 
027 studs showed themselves alive, and several ears caught fire. On 
July 20 plintitfs offered to take the work on and pat things right, but 
on duly 21 the Council decided to abandon the system. On July 22 
pliintitfs offered to put the electrical equipment of the track in an efficient 
state and maintain it so for 12 months at their own expense, provided 
the Council would equip the cars according to their designs under sup r- 
vision provided at th р expense, and would refurd the cost, not 
execeding £2,500, if they continued to use the system after 12 months. 
After further correspondence the Council decided to employ an expert 
to look into the matter, and eventually Мг. W. M. Mordey, then President 
of the Institution of Electrical Engineers, was appointed to investigate 
and report. He reported that all the deticiencies were remediable ard 
th: working eould be rendered efficient and safe. He recommended that 
a trial should be made after certain alterations hud been effected. On 
July 23. 1908. just before Mr. Mordey was called in. an article appeared 
in thy 7 Daily Chronicle " headed " Stud. Tram Fiasco. How London 
was Saved from a Great Penh А £200,000. Scheme. By Sir John 
Benn, М.Р. Leader of the Progressive Party.” In that article defendant, 
referring to the" tramway catastrophe “in the Mile End-road, said that 
it meant more than the failure of a little local experiment in tramway 
construction, He said that the system was described as the ©“ G.B.." 
and, ан he should proceed to show, its label really should be Moderate. 
It was further stated in the article that " the desire to show up the ex- 
travagint wastrels had let them in. for stud tramways which had in three 
weeks impordled the lives of man and beast in one of the poorest quarters 
of London, and which must, on their own showing, be forthwith pulled 
пр and cast upon the scrap heap, at great cost to the ratepayers.” Tho 
letter from defondart to “The Times,” which was alleged to contain 
Jib-Nous matter, appeared on Des. 24, 03. The alleged shinders were 
four in number. Two were in speeches made at the L.C.C., one from a 
speech ata ра meting in the Mile End-road on Dec. |. 1903, and one 
from a sp'ech at a house dinner of the National Liberal Club. Defendant 
was а member of the Highways Committee. Plaintiffs had nothing to 
do with Moderates or Progressives. They were simply men who had sunk 
their capital in a successful invention, and they wer» dragged in and held 
up as the authors cf a © live stud |“ system merely for ths parp sos of a 
political move. Tae jury would hear that plaintiffs were ruined, and th» 
man who had mest to do with И was the defendant. 

Мг. Staxtey, Chica. cletrieal engineer at Lincoln, said that plaintiffs’ 

вй еп had ben iastalled at Lincola. the track being 3 miles in length. 
H^ had previously inspected th» experimental track at Hford. All the 
fi iirantees provided for ia the agreement entered into by plaintiffs and 
th: Caporation had been того thin fulfilled. One was that ro more 
thin I8 studs per annum should be found to have been bft alive ard 
uprecorded, During the first year no stud was left alive and unrecorded, 
The system at Lincoln had suffered owing to the heavy traftie, It was 
quite incorrect that the system took 20 por cent. more energy than the 
overhead system. From his knowledg and experience, he was of opinion 
that the system should work as well at Bow-road as at Lincoln. The 
trie in Bow-road was heavier than that at Lincoln, but he did not agree 
thatthe trafie in Bow-road was heavier than that at Lincoln on market 
day: If transferred to Lincoln the Bow-road trathe would not have 
any uleffeet. A stud could not be made alive by a horse stepping on it 
ог hy a heavy vehicl pissing over. During the five vears the system 
hid been in operation at. Linecla no stud his been made alive by either 
of those two causes. Experiments which he had made showed that the 
Bow-road mud gave a higher Pakage than the Lincoln mud, but he made 
a stud artificially alive in order to find that out. The cars at Lincoln 
vould sat 25, but they bid carried as many as 120, and did not interfere 
with the working (f the system. | Previous to the criticisms complained 
«араага numerous Чери ations had inspected the tramway at LinecIn, 
bat thers had been none since. The working of the system had been 
quit? satisfactory at Lineeli, and he considered it quite suitable for 
London. Thre hid been no complaint at Lincoln. They had received 
three certificates from the Board of Trade. They received опе imme- 
diately after the inspection in December, 1905. It vasto theeffect that the 
system was fit to b» ran, and thoy received a permit for 12 months. At 
the end of that poriod they received another permit of a similar character, 
and on the compl ction of the second year th? Board of Trade give them 
A permanent certiticate. 
_ Mr. B. Н. Вере. svd thit he was ergiged with Mr. William Griffiths 
In connection. with the G.B. Surface Contact Со. He was the inventor 
of the system, but wherever possible the patents were taken out in the 
Joint names of Mr. Griffiths and himself. Under ап agreement with Mr. 
Griffiths, witness was to receive 10 рэг cent. of the net profits, and Mr. 
Griffiths the remainder. Mr. Griffiths had financed him during the time 
he vas perfecting the system. Witness also received а salary as manager 
of thy G.B. Surface Contact Co. He described. the negotiations which 
led to the adoption of his system by the London County Council. Messrs. 
Dick, Kerr & Co. socured the contract and the County Council undertook 
th: equipment of the cars, under the supervision of their own people. 

His system cost L5 per cent. more than the overhead, but the conduit 
Ryst^m cost two or three times as much. The annual cost of maintenance 
on his system was about £20 to £30 per mile; th» eost of the conduit 
нум мп was over £100 por mil», aad the overhead system eost anything 
from £10 to £120 or £130 per mile per year. Mistakes were made in 
inst dling his system in the Bow-road, and those mistakes were in part 
responsible for the failure of the system. Witness detailed at length 
the negotiations with the County Council, which refused to allow Messrs. 


Griffiths to Ну the track themselves, ard gave the work to one cf their 
own contractors, Messrs. Dick, Kerr & Со. The County Council did net 
use the G.B. access boxes, but put forward a design of their own, which 
had the metal work too high in the road. Those boxes were not airtight, 
and proper ventilation could not, on that account, be secured. The con- 
duit of the G.B. system was ventilated by a blower at one end. The 
metal part of the access box lids was about the level of the studs ard the 
setts. The metal parts should have been below the level of the rond. 
When the metal part of the access boxes was set too high И interfered 
with the collector and the magnet, Any serap пой the chain had picked 
up made contact with the metal work, and a certain amount of current 
would leak. The access boxes were also placed too near the tie bars and 
the earth metal work, and short-circuiting tock place. No difficulty in 
connection with the access boxes had arisen at Lincoln. The sump pits 
were also defective. In the sump pits collected any water which con- 
densed in the conduit. He recommended that they should be made of 
galvanised iron, as at Lincoln, but they were made of concrete, ard were 
much larger than they needed to be, The concrete allowed gas to get in, 
with the result that there were explosions. The sump pits should be 
airtight in order not to interfere with the ventilation of the system. The 
pip? through which they were pumped out required a сар. Tho County 
Council suggested that those pits should be connected with the sewers. 
He eventually got the concession that they should net be connected with 
the sewers, as only about one bucketful of water gathered in each pit each 
month. The Council stuck to their intention of making the pits of con- 
erete. The pipes for pumping them out were not supplied with caps. 
Coal gas got in and the covers blew up. Each cover weighed abont 
ў см. No trouble had arisen in Lincoln with regard to those pits. The 
roller insulators were in a number of cases inserted in positions where they 
were likely to crack and cause dead short-cireuits. Ft was some time after 
the cars started running in the Mile End-road before the Council installed 
a blower to ventilate the conduit. It was on that occasion that the 
vacuum cleaner came in. Prior to the first trial run they took up the 
access boxes and proceeded to suck out gas and air, “They moved up and 
down the track from box to Бох. It was a beautiful exhibition, and 
there was the usual advertisement on the vacuum cleaner truck. For the 
junctions there was a special typ» of stud—a resistance stad. dt was 
desirable that the cars should take no more current than was necessary 
at these points. Mr. А. В.С. Fell told him that the С.С. cars would 
move with 40 amperes. On his own authority he put the resistance at 
60 атр ‘тех. He now knew that 100 amperes would hive been а good 
figure. ‘The ярост studs were necessary because of the car having to 
cross rails. The result of the mistake in the particulars supplied to him 

ras that if à ear stopped at а crossing the саг would not move with the 
current it drew from the studs there, The drivers left their controllers 
on and waited for something to happen. Having stood for some time, 
a driver got tho current, for the resistance had become red hot and burned 
out. ОЙ the driyer then went, leaving a stud alive. The bottom end 
of the stud wonld be molten metal. Live studs were caused in this way 
in the МИ. End-road. Through that there vas an accident to a horse. 
About 109 of those special resistance studs were made for the Mile Erd- 
road, 

The case was proceeding when we went to press. 


Gillingham Corporation v. Thos. Nye. 


At the Rochester County Court last week plaintiffs sought to recover 
from defendant £10. Os. 2d.. balance of account for electric light fittings 
supplied, 

The town clerk (Mr. Е. С. Восснек) said the plaintiffs, under an agree. 
ment, put in certain electric light fittings in a house for £13. бх. 2d.. to 
be paid within three years by quarterly instalmentsof £1. 2s. 2d. On a 
consumer removing he was to give a month's notice to the Council, and 
pay on demand the whole of the instalments then remaining unpaid. 
Tho wires and fittings remained the property of the Council until the 
whole of the instalments had been paid, and then they became the 
property of the consumer. The consumer could not assign his interest 
under the agreement without the consent of the Corporation. In Dee.. 
1909, the Council received. notice from defendant to discontinue th- 
current at the expiration of a month. Two instalments had Ш п been 
paid. and a third instalment of £1. 2s. 2d. was subsequently paid; and 
under a clause in the agreement plaintiffs claimed that defendant was 
liable to pay forthwith the whole of the instalments remaining unpaid, 

Мг. Е. T. Woopwarp, commercial assistant to the Council, said after 
he received notice from defendant т Dee., 1909. to discontinue the supply 
of current h^ went and saw him, and explained to him he was bound to 
comply with the termsof the agreement. He could not say at what date 
defendant left the premises, but at his request he went and took the meter 
reading and the account for the amount of electricity used was paid to 
date. In January the premises wer» used for election Purposes, and in 
February they were taken over by a Mr. Fisher, who gave Instructions 
for the electric light fittings to be removed, but witness went and saw him 
with the result that the outdoor are lamp only was removed. Mr. vee 
was now using the wires and current. Defendant had not applied to him 
for liberty to assign his interests under the agreement, but he had paid 
up to the date he left the premises. They were now asking for the balance 
of account due, to pay certain sums to cover the hire of the goods for the 
balance? of three vears. They let the election agent have the usa of the 
wiring. and Mr. Fisher subsequently, for the purpose of conveying current 

Mr. GorprE, for defendant, said the first his client heard of the deman | 
was the receipt of a summons. He hired the fittings under а үм 


purchase agreement, and gave notice in accordance with the same on 
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ÉLECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 85. 6d. post free. A complete Index is included 


leaving the house, The Council in turn took possession of the fittings. 
On terminating thy hire ho paid all that was due to the collector. 7 

His honour Judge SHoRTT за it was a question of the interpretation 
of the agreement. but it seemed to him the claim was unreasonable. И 
a man let out а sewing machine on the hire-purchase system and took it 
back after six instalments had been paid out of 16. he could not receive 
the remaining ten. For the Council to resume possession of the goods 
and then chim the instalments duc two years hence was unreasonable. 
Judgment was given for defendant, with Costs. 


Е `7 ^ ES -- Рах 


Gould v. Lehwess. 

Th: hearing of this сия? was continued on Friday Јас before Mr. 
Justice Ridley and a special jury. : 

The DgrENDANT (Dr. К. E. Lehwess) said it was untrue to sav that 
he agreed to pay 25 per cent. cash for the shares in the ие 
formed. At the time he held the majority of shares in the Моон 
(о. Explaining the cablegram which led to the misunderstanding, 
witness said it was an uncoded message, which was shortened by his 
secretary, and was never intended to mislead plaintiff, The capacity 
of the batteries was not satisfactory. 

On Monday Mr. Соке Browse, K.C., said on the previous Saturday 
the parties had met and come to terms, one of the terms being that a 
certain sum of morey was to be paid. Both sides withdrew anything 
which might have been said imputing anything against the other side. 

Mr. ATKIN. K.C.. for Mr. Gould, concurred, and said the record would 
be withdrawn on the terms agreed to. 

His Logpsute remarked that hew 
lad to hear of the settlement. 
a juror had better be withdrawn. 
adopted, and his lordship ordered payment out of 


s security for costs. 


ould say nothing except that he 
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case, in which it was held that а tramway did not come within sec. 211 
of the 1875 Act. 

Мг. J. DEVONSHIRE, managing director of the company, said the com- 
pony were lessees of the light railway, which was worked by the same 
electrical appliances as the tramway. The same cars ran over the tram- 
way and the light railway. 

+ 1 iE с . i 

Mr. C. C. Нетентузох, К.С. (for the company), submitted that the 
word railway was а general term and included tramways. 
| The Bench held that the tramway was not a railway within the mean- 
ing of the section. and made an order for the piyment of the full amount 
with 19 guineas costs. ' 


Workmen's Compensation. 


At Birmingham County Court on Monday Judge Amphlett соп. 
cluded the hearmg of the chum of Arthur Mason, brassworker, for com- 
pensation from the Electrical. Power Storage Co. (Ltd.) for personal 
injuries. 

For applicant, it was stated that he was emploved by respondents as 
а Inbourer at Birmingham Corporation electricity works, where they 
were carrying out a contract. His duties comprised the cleaning of 
batteries and accumulators, and involved the extraction of plates from 
а Solution of sulphuric acid and water. He was, he stated, not warned 
as to the danger of patting his hinds into the solution, and his left hand 
was so badly burned that half his second finger had to be amputated, 
whilst the remaining portion would have to be removed within the next 
few days. 

Mr. T. V. Неснез. electroch mist, said that. in such work аз the 
applicant was engaged in running water or a solution of ammonia ought 
to b» used for washing the hands in order to prevent burns. It was pos- 
sible that one man might have his hands constantly in the solution without 
suffering injury. On the other hand, some were very susceptible to the 
action of the solution. 

For the defence, Mr. J. Масрохльр. electrical engineer, was called 
and said he had never known anyone burned like the applicant was 
stated to have been by a solution of sulphuric acid similar to that used. 
When applicant showed him his hand after he had been working for 
respondents for two days, witness noticed some small marks on his hand. 
The applicant told him he had been working for another man. and had 
had his hand burned by an emery wheel. In witness's ex perience there 
was no danger in working with that solution of acid. 

ALBERT LACEY. electro-plater, employed in similar work to the appli- 
cant. said he had never had his hands burned. 

Judgment was reserved. 


Marconi v. British Radio-Telegraph & Telephone Co. (Ltd.) 
Des. 12. has been fixed БУ Mr. Justice Parker for the commencement 


of the hearing of this action. 


Robertson Electric Lamps (Limited & Reduced).—On Friday 
last week Mr. Justice Neville heard a petition for confirming a resolution 
reducing the capital of Robertson Electric Lamps (Ltd.) from £100,000 
in £10 shares to £35,000 т £3. 10s. shares. Mr. Lunge (for the company) 
said the Master's certificate showed that all the debts of the company 
had heen paid and every requirement of the Act had been complied with. 
Of the 10.000 shares 6.730 had been issued. and it was desired to reduce 
each of these shares by £6. 10s. This involved the distribution amongst 
the shareholders of £43,870. There were about 390 employes, id d 
company was an extremely prosperous onc. His lordship соо | E 
resolution for the reduction of the capital аз desired, and. P pus Д M 

| тиу of the company. , ordered that the words “ anc educe 
ОАА disappear from the title of the company after one month. 
shi ч: ‘ 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Acton.—The Council recently decided to take а poll of the rate- 
pavers on the proposal to transfer their electricity undertaking to 
the Metropolitan Electric Supply Со. The poll took place on Wed- 
nesday but the result had not been announced when we went to press. 


Ashtead (Surrey).—Nearly all the public street lamps іп the village 
are now lighted electrically. Electric current is supplied by the 
Leatherhead& District. Electricity Co. 

Ballymoney (Ireland).— The Council are in negotiation with Messrs. 
Wilkins & Burden, of Dublin, in regard to an electric lighting scheme 
which it is proposed should be carried out by a local company. 


Bankers’ Overdrafts.—On Tuesday some ratepayers of Hands- 
worth (Staffs.) appeared before the L.G. Board auditor (Мг. Est- 
court) to protest against various items in the accounts and to ask 
that in respect of certain alleged irregularities the councillors con- 
cerned should be surcharged. The charges included :— 

(a) That an illegal overdraft existed on the rate and electricity revenue 
account. interest on which was disallowable. 

(с) That capital borrowed for electrical construction purposes was 
being utilixed for working capital for the undertaking. 

Mr. Ar.pERsow, for the deputation, submitted that Handsworth Council 
had an illegal overdraft at the bank on revenue accounts. He cited a 
balance duc to treasurer of £478. 8s. 54. on elementary education account, 
and £5,167. 10s. 94. owing to the treasurer on revenue account from the 
electric supply account. He asked the auditor to surcharge councillors, 
regarding it as an irregular act because no bank interest was allowed for. 

The Асытов said he was informed that the apparent overdrafts were 
really temporary loans from the bank against sanctions for loans which 
had not been taken пр. What happened, he supposed, was the Council 
got а sanction from the L.G. Board to borrow, and they didn't borrow it 
straight away, but borrowed temporarily from the bank until such time 
as they could get а good bargain in the money market. So that these 
balances were not overdrafts. The matter would, however, be investi- 
gated. 

Barnes.— The electrical engineer (Mr. С. S. Davidson) reports that 
to meet the demand for the winter of 1911 it will be necessary to 
make additions to the generating plant, including a unit of 600- 
730 kw. capacity, and boiler house and auxiliary plant. A detailed 
всһете. with plans, specifications and estimates. is to be prepared. 

The Council hive adopted a recommendation to the effect that further 
sums be added to the investment reserve fund until the whole fund 
amounts to [0 por cent. of the aggregate capital expenditure. 


Bermondsey (London)— The Finance Committee has again re- 
ported as to the proposed. provisional order for the St. Olave's 


district, 

Th^ committee state that, after going in detail into the cost of the 
previous applications, the town clerk has been able to reduc? the esti- 
mate of cost for the current year to £100. and he is of opinion that £350 
further will cover the total cost of obtaining the confirming Act of Par- 
liament. Tho electrical engineer (Mr. W. E. J. Heenan) estimat^a the 
eost of laying mains in the compulsory area at £8.250. In view of this 
information and the Council's expressed. intention to proceed with the 
order, if obtained, the Committee has passed the estimate of £100. 

The Т.С.С. lodged an objection against the assessment by the Valua- 
tion Committee of the electricity undertaking (£3.399 gross and £2,266 
ratahle), the County Council suggesting that the correct figure would 
be £8,000 gross and £3,000 ratable. The present figures are £2,693 
gross and £1,766 ratable. The Assessment Committee have now in- 
creased the figures to £4,108 gross апа £2,739 ratable. The committee 
consider the increase unfair and incorrect, and have decided to object to 
the valuation list on re-deposit. In order to support their objection 
they have engaged Мг. Н. Н. Fuller, at a fee of 35 guineas, to make а 
valuation of the undertaking. 

£139 is to be expended on mains and services in addition to the £5,261 
for which it was decided to obtain a loan at the last meeting. 

Birkenhead.—An inquiry was held last week into the Councils 
application for sanction to borrow £2,000 for a steam turbo-generatot 
at the electricity works. The inquiry was adjourned for the pro- 
duction of additional particulars. 

Colehester.—On Jan. 1 next the following scale of charges for the 
supply of electric current for power will come into force :— 

Smal! Power Consumers. —Ad. per unit up to 50 units per quarter, up to 
100 units 3d., excecding 100 units but not excceding 150 units 21d. 
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Large Power Consume rs.— Excecding 150 but not exceeding 2,500 units 
per quarter, 29. (АЛ foregoing charges subject to 5 por cent. diseount 
on payment within 14 days.) Exceeding 2.500 but not exceeding 2.000 
units per quarter lid.. and exceeding 5.000 units 1214. Long-hour Com- 
hincd Rat: (for Power and Lighting).— Exceeding 50,000 units per annum 
1 id. por unit. 

Dartford.—The Council have agreed with Messrs. Balfour. Beatty 
& Co. (the lessees of the local tramways) to make the following 
charges for electric energy for traction :— 

134. per unit for 100.000 units per annum, 124. per unit up to 250,000 
units, 114. рог unit up to 400,000 units, Id. p.r unit for all over 460.000 
units. 

The firm have given an undertaking to promote next session a bill or 
provisional order for the eonstruction of the connecting link between 
Horn's Cross and the Gravesend system. é 


Ealing.— Application is to be made to the L.G. Board for sanction 
to a loan of £15.000 for extension of mains and services and £5.000 
for meters. 

At the last meeting of the Council the matter of a free supply of current. 
between certain hours to tradesmen illuminating their premises in con- 
nection with a shopping week was discussed. The Town Clerk said there 
was nothing illegal in giving free supplies of current to promote the 
department's business, 


|e East London ВаЙмау.—А very strong appeal for the electritica- 


tion of this unfortunate line appeared in the * Financial Times” of 
Monday. | 

It was stated that at the present moment direct. connection between 
the East London and the District and Metropolitan lines does not exist, 
and the unfortunate passenger has to pass from the one to the other up 
and down flights of stairs at whitechapel. The services from the Brighton 
and South-Eastern lines are even worse, for in these cases an additional 
change, meaning more flights of steps, has to be made at New (тоня. 
Even the direct trains from the Great Eastern at Liverpool-street. (or, 
rather, train, for there is only one) to Croydon, the only through train 
without the need of changing which the svstem enjoys, 13 а most. feeble 
and unsatisfactory affair, . . . The remedy is to electrify the line, 
restoring the connections which formerly existed with the Metropolitan 
and the District, and making it possible for City men from Kent and 
Surrey to reach the eastern parts of the city. Anyone acquainted with 
these parts of the City will be aware of the immense development which 
has taken place in the neighbourhood of these two stations, and of the 
traffic to them which might be looked for. The East London line, passing 
under the Thames from north to south, is singularly free from the com- 
petition of the tramways. The experiment of electric traction on the 
Mersey Railway, under the river at Liverpool, has been highly successful, 
and affords a remarkable example of what would happen to the East 
London, the conditions being so similar. Electrie traction has also sne- 
ceeded on the Brighton line between London Bridge and Victoria, and is 
to be applied to the G.E. Railway between Liverpool-strect and Entield, 
ко that, as a matter of fact, the East London Railway, if it were elec- 
trified, would supply the link required to complete the circuit from Liver- 
pool-street via Kent-road and Peckham to Victoria. The East London 
line runs through perhaps the most densely-populated district of London. 
The ordinary stock issued is £3,240,779, the market value of which, at its 
present price of 3]—4. is, sav. £130,000. И would surely pay some of our 
great electric companies to buy up the line and give it a really up-to-date 
electrical equipment. 

Electricity in Mining.—At the meeting of the Huelva Copper & 
Sulphur Mines (Ltd.) last week the chairman, Mr. "P. Lyttelton Gell, 
said they had been advised by their engineer to concentrate their 
power by providing an electrical plant. At present there were a 
number of steam engines on various parts of the property, and these 
involved unnecessary costs for coal and also for supervision, ana they 
were advised to erect an electrical plant which would supersede all 
these engines. In regard to this electrical plant, they had compro- 
mised, and had set up а portion only of the complete plant, which 
their engineer designed, and he expected that that unit would be 
working by February. 

Enniskillen.—The Council have decided to give facilities to a Dub- 
lin firm of electrica! engineers who propose to establish electricity 
works on the district. 


Exhibition.—In connection with the arrangements for the Im- 
perial Exhibition to be held in London in 1915 a meeting was held in 
London in Monday. 

Sir Peter S. Bam stated that anv profit which might result would be 
used for the furtherance of the interests of the Empire. They had 
obtained the assistance of the High Commissioners of all the British 
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Colonies, and a gentleman had offered to give £5,000 towards the project 
if another £10,000 could be found. A provisional organising committee 
was appointed, and Lord Strathcona agreed to act аз president ( pro tem.). 

Glasgow.—On Tuesday the Electricity Committee considered a 
report from the engineer and manager of the electricity department 
(Mr. W. W. Lackie) on the question of supplying consumers with 
energy for cooking. heating and other domestic uses at a lower rate 
than the charge for lighting. 

Mr. LACKIE stated there was a growing nced for facilitating the use 
of electrical energy for other than ligting purposes. In addition to its 
application for heating, cooking, &¢., there were many electrical ap- 
pliances which would come into considerable use if consumers could be 
induced to try them experimentally. c.g, radiators, electric irons. 
vacuum cleaners, &е. И was felt that many consumers, particularly 
domestic, would use these appliances if they could get the energy at а 
rate lower than the lighting charge. and without being called upon to 
undergo the inconvenience and relatively large outlay of installing 
separate wiring. He was of opinion that there would be no difficulty in 
meeting such cases by a method of charging which was an adaptation of 
the maximum demand system. From an examination of a large number 
of accounts of domestic Consumers covering the past three years he found 
that those accounts were practically stable from year to year, and even 
in th» corresponding two-monthly account periods of different years. 
'The examination showed that the maximum demand quantity of domestic 
consumers averaged an 800 hours’ use of the maximum demand per 
annum. "The present charge to domestic consumers was a flat rate of 
За. per unit, and he suggested that they charge a maximum demand 
rate of 3d. per unit for 800 hours’ use of the maximum dentand, all 
current consumed over that quantity to be charged at Id. per unit. 
Further, he proposed that the initial charge for the first 800 hours’ use 
of the maximum demand should be on the principle of a proportionate 
number of 3d. units in each two-monthly account period, all units con- 
sumed over the fixed quantity in the period being charged at Id. That 
would let the consumer see in every account that, as a result of using 
energy for other than lighting purposes, so many units were charged at 
14. That system of charging would increase the output and add to the 
revenue without adding to the expenditure in the way of branch mains, 
fuses, meters and meter readers, or expense in administration. He 
believed it would lead to a considerable us? of electricity for intermittent 
heating in spring. summer and autumn, when fires were generally off 
and only occasional heating was required, That was the time of the year 
when they had a considerabl> amount of plant standing idle, earning no 
revenue, so that heating units at 1d. would be profitable revenue. Since 
the Smoke Abatement Exhibition he had had numerous applications for 
а supply of current at power rates from domestic consumers for the 
heating of electric irons. 

The committee recommend that these proposals be given effeet to 
as from June 1 last. 

Greenock.— The Electricity Committee recommend the expendi- 
ture of £4,047 for a new turbo-generator set. Ап additional eable 
is to be laid to the torpedo factory as the demand of the Admiralty 
for supply of current has recently been doubled. 


Harrogate.—The accounts of the electric lighting department for 
the year ended March 25 show capital expenditure £123,520 (in- 
crease £989), of which £15,652 has been repaid. 

Revenue was £16,332, working and general expenses were £8.373. gross 
profit was £7.958. Interest required £3,335, instalment of principal 
£1,532, sinking fund £2.403, and reserve fund £607. leaving £301 to 
d»vote to relief of lccal rate. Units generated were 1.512.600. supplied 
‘to publie lamps 95.659. and to private consumers Бу contract 126.217. 
and by meter 876.301. The total maximum supply demanded was 780kw. 


. Huddersfleld.— During the past year the premises of 349 persons 
(equivalent to 9,700 8 c.p.) were connected to the mains of the 
electricity department. The largest number in any previous year 
was 302. The total number of premises connected at the end of 
September was 3,426. . 

The total lamps connected are equal to 185.236 8 с.р. In addition, 
52 motors (equal to 179 н.р.) were connected to the single-phase mains, 
bringing the total to 462 motors (1.572 н.ь.). To the three-phase power 
mains 77 motors (955 Н.Р.) were connected. bringing the motors con- 
nected to 149, of a total of 2,876 n.r. Although the consumers con- 
nected have increased largely in number, the houses now connected are 
small, and the revenue per house is much lower than in previous years, 
due to the small number of lights in each house, and to the fact that one 
30 watt metal filament lamp is giving now as much light as was previously 
obtained from three 30-watt carbon filament lamps. During the last 
two years the consumers connected increased by nearly 24 per cent. and 
the lamps connected by about 14 per cent. ; but the sale of electricity 
for lighting purposes shows a decrease of more than 5 per cent. The 
power supply is, however, making steady progress. 

Islington (London).—As the Corporation of the City of London 
require a supply of electricity for lighting and power at the Metro- 
politan Cattle Market, the necessary low-tension distributing main 
is to be laid at a cost of £100. 


King’s Lynn.—The accounts of the electricity department for the 


year to March 31 show capital expenditure &50.486 (increase £621). 
of which £17,978 has been repaid. 


‚ Revenue was £7,651, working and general expenses were £3,676, and 
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gross profit was 63.944 (including bank interest). Interest required 
£1,087 and instalments of principal £2.017, and £200 was transferred 
towards expenditure on meters. Net profit was £833 (compared with 
£443 in previous year) Units generated were 502.321; supplied te 
private consumers for lighting 197.339, and for motive power and heating 
128.219. and for public lighting 132.103. Fuel cost 0:45d. per unit (the 
same as in previous year), total works ecsts were 0:924. (against O-89d.). 
total costs (including management, rent, rates and taxes, бе.) 1:31d. 
(1-224.). and including capital charges 315d. (2:83d.). 


Lecture.— Under the auspices of the Walthamstow Town's Lec- 
tures Committee Mr. Alfred Hands will deliver a lecture on Monday, 
2]st inst., on © Lightning. " 


Light Railways.—The Board of Trade have confirmed the Ports- 
mouth and Hayling Island Light Railway (Extension of Time) Order, 
1910, and the Weston-super- Mare Junction Light Railway Order, 
1910 (authorising the construetion of a light. railway connecting the 
Weston, Cleveland and. Portishead. Light Railway with the tram- 
ways of the Weston-super-Mare & District Electric Supply Co.) 


Llandudno.— An inquiry was held last week into the application 
of the Council for sanction to borrow £2,322 for the clectricity under- 
taking. | 

The elerk (Mr. А. Сохомх) said that ©1.000 was for extersiors of 
mains and services. 

The inspector (Mr. Н. Ross Hooper) sugg sted that it was bad finance 
to borrow money for services, and th it such work should be pid for out 
of revenue. Local authorities all over the country were now taking 
that course. 

After discussion. the clerk, with the approval of the councillors pre- 
sont, amended the application so th it £206 would be borrowed to cover 
expenditure on extensions of cables up t» March 31 hist, and £744 for 
similar work in the future This sum, it was estimated, would suffice 
for three years, whilst the original application was for two years’ outlay. 
The cost of services іх to come out of revenue. For several years the 
undertaking had realised a profit of about &1.009 per annum. For a 
coal conveyor £932 was required and for a mechanical stoker £260. 

The INspector inquired whether it was really worth the whil> of the 
Council to obtain sanction to a small loan like that. Would it not be 
better to pay for it out of revenue ? 

The CLERK said it might be met out of th» reserve fund of £5.03. 

The INspECcTOR intimated that he would hive no objection to that 
being done. and th» views of couneillors in attendance having been 
taken, the Clerk withdrew the application with respect to th» £260. 


London County Council.—On Tuesday the following matters were 
dealt with :— 

Liverpool-road Tramways.—The adjourned recommendation of the 
Highways Committee as to the discontinuance of the tramways in Liver- 
pool-road, Islington, instead of electrifying them, was again submitted 
and adjourned. 

Tramways at Finsbury Park.—The Highways Committee submitted an 
alternative plan for the construction of a loop line at Finsbury Park. The 
object of which is to facilitate the working of the Council's cars and those 
of the Mteropolitan El сігіс Tramways Co., at that point after the Council 
shall have purchased the tramways in Seven Sisters-road, between 
Stroud Green-road and Green-lanes. The suggestion 1з t5 construct & 
line along Finsbury Park-road, thence along a private road to be made 
from that road to Blackstock-road, and back to Seven Sisters-road along 
Blackstock-road. at a cost of 63.720. — Agreed. 

Tooley-street Tramways.— The Highways Committee brought up a pro- 
posal that a resolution previously passed authorising the committee to 
proceed in Parliament for powers to extend the present. tramways in 
'l'ooley-street. west ward towards London Bridge, should be rescinded.— 
Approved. 

Trams over St. Pauls. Bridge.—During the course of a debate, Mr. 
White, chairman of the Highways Committee, stated that the negotiations 
with the City Corporation as to the building of the new St. Paul's Bridge 
which had been abruptly broken off had ben renewed. The; had now 
come to an agreement whereby the Corporation were giving facilities for 
trams to run over the proposed bridge, and the Council were to рау 
£300,000 towards the cost of that improvement at Cannon-street. This 
matter would come up before the committees of the Council during the 
week, and а full report would be brought up at the next meeting of the 
Council. | | | 

London Telephone Service.—A notice is heing sent to telephone 
subseribers connected with the Westminster Exchange informing | 
them that the Pcstmaster-General proposes to transfer subscribers 


from the Westminster to the Victoria Exchange. where the common 


battery system is in use. The batteries апа generator signalling : 
apparatus on subscribers’ premises can thus be dispensed with, and 
as the adoption of the c.b. system necessitates the installation of new 
apparatus 2t subscribers’ premises. the Postmaster-General desires | 
to know at once the requirements of each subscriber. and he proposes | 
to send officers shortly to subscribers! premises for this purpose. The | 
transfer will, it is hoped. be effecte: on or before Jan. 1, 1912. 
Lowestoft.— Application has been made for sanction to a loan of 
£4,050 for additional plant for the electricity works, &c. Ч 
£1.300 is for sarface condensing plant and contingencies, £150 for 
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alterations and additions to buildings, £100 for new steam pump, £1,500 
for meters and £1,000 for public lighting. 

There are 1339 consumers connected to the mains, representing 60.789 
8 c.p. camps 


Maghera (Ireland).—A small gas-driven generating station was 
recently opened. 

Tho plant includ а 46 nar. p. Fi Adding & Plitt suction рах engine with 
pluit, driving a 25 kw. 220 volt Чулато. ‘Та streets are illuminated 
very effectively Бу means of 50 c. metal filiment Limps, There is also 
и torio battery consisting of 122 Chloride eslls for supplying current on 
Sundays and at periods of light Lad. Th» installation was carried out 
hy Mr. Frank Carr. 


Maidstone.—On the recommendation of the Fiectricity Com- 
mittee the Council have fixed the salary of the borough electrical engi- 
neer (Mr. E. Е. Hoadley) at £30) рег annum, and a bonus of one-fifth 
of the saving of the cost per unit sold, the basis of the сМешабоп 
to be :— 

(1) Tho number of units generated, less number of units used in the 
works and less an allowance of 10 por cent. for units lost outside ; (2) the 
fixare cf 1-12, being average cost porunit sold in 1905-7, to be the basis 
from which any saving is to be calculated. The capital charges on th* 
following items (sinking fund and interest were 8 per cent. together) were 
to be charged for the purpose of costs of production: (4) The mechanical 
stokers, (h) 300 kw. generating set. (0) superhoaters. (d) new boiler, a total 
of £5.628. The total amount of remuneration was not to exceed in any 
опе year £900. 


Manchester. — Ап inquiry was held here on Friday into the applica: 
tion of the Corporation for sanction to borrow £30,009 for extensions 
of the electricity undertaking. 

The town clerx (Mr. T. Нерзох) suid the £30.000 now desired formed 
pirt of £130,500 whieh the Corporation decided in Мау. 1908, to borrow 
for ebetri cal requirements. The LG. Board had already sanctioned the 
borrowing of £38,314, leaving £42.186 still to b^» raised, and it was to 
obt iin £30,000 of that balance that th» present application was submitted. 
‘The object of th» borrowing was to enabl> th * department to keep pace 
with the city’s requirements, 

Th* city ebetrieal exgincer (Mr. 8. L. PEARCE) stated that the pro- 
рок extension was an absolut necessity if the Electricity Committee 
were ta meet their obligations, For this winter the depirtment had sutt- 
cient power, but unless the power were increased it would be quite inade- 
quat» to meet the demands of the winter of 1911. The growing demand 
was chiefly for industrial works and suburban lighting. 

Мг. PERCY, vice-president of the Ratepayers’ Association, asked ques- 
tions with a view of showing that th» policy of th* committee was, in his 
judgment, at fault in supplying electricity for large firms at a specially 
low rate, in not charging more than cost price to the Tramways Com- 
mittee, and in not allowing more for depreciation and for reserve. He 
submitted that it was not fair to exact so large а sum from the gas depart- 
ment in relief of rates and so much less from the electricity department. 
As th» capital of both departments had been obtained on the security of 
the rates he thought there should be equality of treatment by the Сог. 
poration, and that there should be no ground for anyone saving that the 
electricity undertaking was slowly murdering the gas depirtment. 

Mr. Pearce said the question of policy was not one that he could decide. 
It was for the Council, His own view was that the policy of taking from 
the proceeds of the electricity undertaking to aid the rates was unwise. 
As to large consumers of electricity for power, he said he could not dis- 
close the prices charged. И would be against the public interest, no less 
than to the disadvantage of the depirtment, to do so. 

In this view the inspector (Mr. А. G. DRURY) concurred. 

Mr. Pearce denied that there was any loss on the power supply. On 
the contrary, there was a slight profit directly, and another profit in the 
promotion of employment and the abatement of the smoke nuisance. 

Mr. Percy pointed to the fallin revenue of the department in 11:08. 

Mr. PEARCE said he did not think the public appreciated how badly the 
department had been hit by the metal filament lamps. Just before those 
lamps were introduced a reduction had been made in lighting prices which 
he did not think would have been made had the Committee foreseen the 
effect the new lamps would have upon revenue. There was no single case 
in which the Corporation were selling electricity at less than cost price. 
The loan debt had been reduced from £2.678.630 to £1,970,112. The 
electricity department was established in 1894, and there were now 9.000 
consumers, about 20 of whom were large users of electricity for power. 
He explained that of the total capital expenditure £1.000.000 had been 
spent for traction, on which, by arrangements between the committees and 
with the sanction of the Council. no profit was made. No profit was made 
on the sale of current for traction. That was a matter of public policy, 
and he only mentioned it in justice to his committee. 

Mr. PERCY contended that current should not be supplied to the tram- 
Waysexcept ata profit. 

Mr. Pearce said that not one penny had been thrown on the rates by 
thy department, but, on the other hand. it had paid £86,480 in relief of 
rites, The increased consumption for power and lighting had been the 
means of reducing the cost price of current, and th» charge to th? tram- 
ways had thus been brought down to ld. por unit. This hid enabled the 
tramways to make a bigger profit and afford a better service to the public. 

Subsoquently, Ald. Ginsox, chairman of th» Gas Committee, gave evi- 
dence. He said the Gas Committee had for many years pursued a policy 
of subsidising the rates, а policy, however, with which he entirely dis- 
agreed. Inasmuch as both the Gas and the Electricity Committees 


belonged to ths Corporation, h^ thought they should be treated alike. 
It was true that he had said the policy of the Electricity Committee was 
‘slowly murdering " the Gas Committee, and tbe position had net 
altered since he made that statement in the Council. 

The parties having addressed th? Inspector, the inquiry terminated. 


Marylebone (London).—The Lighting Committee report that. 
during the past fortnight 89 lamps have been converted from vas 
to electricity. and three new lamps have been fixed. making a total 
of 3.459 street electric lamps. 


Middlesex Tramways.- The Metropolitan Electme Trinwaya 
(Ltd.) are applying for powers to rebuild the bridze carrying Ferry- 
lane over the River Lea. to enable communication Бу tramways 
between Tottenham and Walthamstow to be effected. and also to 
authorise the transfer of the Tottenham-Walthamstow Lignt Rail- 
way Order (1906) to Middlesex County Council. 


Municipal Wiring.—We are informed that a meeting of the con- 
ference between the ofticials of the Municipal Eleetrie il Associatioa 
and the Electricsl. Contractors’ Association was held on ТОС inst. 
The preliminaries were considered satisfactory to both sides, and the 
conference was adjourned to Dec. 8. 

At the meeting of the Nottingham branch of the Electrical Con- 
tractors’ Association on Monday, the president (Mr. G. Н. Bowden) 
referred to the fund the Association was raising for the defence of the 
trade against competition by municipalities, 

He pointed out the danger of apathy. Не believed that now the con- 
tractor might go on with his work free from immediate fear, ard be em- 
boldened by a sense of security from unfair competition, to extend his 
operations and invest capital in his business. A bill for the protection «f 
municipalities was under discussion, and Corp rations allover thy country 
were asked to support it. Most of them passed resolutions giving it their 
moral support, and some promised more, Corporations had no power to 
support such a bill unless they could first get the special authority of a 
town's meeting of ratepayers. His (Mr. Bowden's) eampiign had been 
started to prevent any such illegal support, and it was immediately felt 
that funds were needed to secure publicity. Th * average consumer, th? 
trader requiring Corporation electricity. was likely to sce at first sight no 
harm in hiving the necessary electrical wiring done by the Corporation 
at less than fair competitive rates, even if not under cost, but only needed 
to be asked how he would like to see the Corporation entering into his own 
particular trade in competition against him, Mr. Bowden said he orizin- 
ally intended to raise a fighting fund of £500, and he had already received 
guarantees up to £1000, He could. raise the fund to £2,000 with out 
difficulty. The trade had suddenly gone througa a cristis and establish d 
itself firmer than it had ever been before, Representatives of th» con- 
tractors were now meeting representatives of the municipal epgineers in 
conference, and everyone hoped the result would be to satisfy th: munici- 
palities that the best men to do wiring, fitting and selling lamos and 
fittings were the contractors. 

, The Nottingham meeting agreed to guarantee £50. 


Northampton.— The Borough Surveyor has been instructed to 
prepare plans for extensions of the tramways to the borouzi bound- 
aries on the Kettering. Towcester and Wee lon-roads. 


Pill.—The Parish Council Вахе decided to take a poll of the rate- 
payers on the question of the adoption of the Watching and Lighting 
Aet. and if that. result be favourable it is proposed to adopt elec- 
tricity for street lighting. Messrs. Christy Bros; & Со. will carry 
out the contract. | 


Presentation.—Stamford staff of the Urban Electrie Supply Со. 
have presented a gladstone bag to Mr. H. Holmes, who is leaving to 
take up an appointment with Messrs. Chamberlain & Hookham. 


Provisional Electric Lighting Order Notices.— The following addi- 
tional notices of intention to apply for electric lighting orders have 
heen given :— Accrington Corporation, for urban district of Clavton-le- 
Moors and parish of Altham, in Burnley Rural District ; Bermondsey 
(London) Council, for so much of Borough cf Bermondsey as is not 
included in the Orders of 1899 and 1902. | 


Rochdale.— The Gas and Electricity Committee are not prepared 
to take a transfer of the Whitworth Urban Council 3 provisional order, 
but will supply electricity in bulk to the distriet if required, 


Shoreditch (London).—36 additional cable wavs are to be laid 
along Whiston-street to the power station, with inspection boxes, 
&с.. аї а cost of £700, 

Shrewsbury.— The salary of the electrici! engireer (Mr. С, M. 
Johnson) has been increased by £50 а vear. 


South Bank.—The Council have asked the Cleveland & Durham 
Electric Power Со. to submit a scheme for the electric lighting ot the 
district. 


Southampton.— The electrical engineer (Mr. Н. F. Street) has re- 
ported upon the lighting in Lower High-street. 

Above Holy Rood they had centre lighting, which was admittedly the 
best system to adopt, but it was not possible to have centre lighting i 
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the Lower High-street. It was only possible to increase the lighting by 
the aduption of higher candle- power lamps. With regard to the height 
of the lamps, in other towns the tendency was to increase the height of 
the lamps. The S.W. Railway Co., in all their recent lighting in South- 
ampton and elsewhere, had adopted a 60 ft. pole, the result being а uni- 
form distribution of light. and the illumination of dark patches between 
the lamps. In other towns, the average distance of are lamps from each 
other was between 40 yds. and 60 yds., and for incandescent lighting 
30 vds. or 40 yds. In Glasgow vome street were lighted with lamps on 
either side of the roadway at approximately 25 vd. centres. Lower 
candle-power lamps were used, and the thoroughfare was well illuminated. 
but ata higher cost. The consideration of the report has been adjourned. 

Mr. Street has also been requested te prepare а report as to cost of 
lighting East Park. 

Sunderland.— The Council have entered into agreement with 
Messrs. J. L. Thompson & Sons for supply of electrical energy to the 
North Sands shipyard for five years. 


West Hartlepool.—The Council have decided to proceed with their 
proposal to purchase the Park and Foggy Furze sections of the local 
tramways. 

Notice to purchase has been given. Tho company ask £22,000 for 
the sections. The Council offer £14,000, and further negotiations took 
place with a view to offering the company а renewal of their lease over 
the routes in lieu of proceeding with the purchase scheme. The com- 
pany demanded, as th? alternative to purchase. an extension of their 
running powers for 42 years, but the Council have declined to accede to 
this and arbitration proceedings are to take place to fix the purchase 
price. 

Wireless Telegraph Notes.—The Pacific Steam Navigation Co. 
announce that they have decided to equip all their mail steamers 
with Marconi wireless telegraph apparatus. The © Oropesa,” which 
sailed yesterday for Peru, a distance of about 12.000 miles. was the 
first vessel in the fleet to he equipped. 

Mr. Marconi is reported to have successfully exchanged wireless 
messages between Coltano, near Pisa (Italy) and the Marconi 


stations at Clifden (Ireland) and Glace Bay (Canada). The King of 


Italy was present on the occasion. 
The “ Electrical Review and Western Electrician." of Chicago. in 


a recent issue. described a wircless telegraph station erected on the 


Telefunken svstem by the Brazilian Government on the beach at 


Amaralina, а little north of the Harbour at Bahia. The station has 


а guaranteed range of 400 miles. and has a 197 ft. mast. 


There arrived in Lowestoft Harbour the other day the German 
fishing boat * Diedrich,” fitted with wireless apparatus. She is a 


large craft, over 300 tons burthen, and operates in the North б a. 
She is equipped with salting and pickling apparatus, and conse- 
quently remains at sea for some time. She carries a large crew and 


is employed chiefly in communicating between the various vessels 


of the fleet in connection with their catches. 


Woolwich.—In connection with the negotiations with West Ham 
Corporation as to the supply of energy to the Port of London Autho- 
rity in the Royal Albert Docks, an agreement has also been come to 
that West Ham Council is to give Woolwich а supply in bulk (if 
required) upon terms arranged between the respective Corporation 
electrical engineers. 


| Electro-Harmonie Society.—A ladies’ night concert will be given 
in the King's Hall. Holborn Restaurant. London, on Monday even- 
ing. Nov. 21, at 8 o'clock. 


Electra Musieal Society.— There will be given in the small Queen's 
Hall. Langham-place, London, W., on Tuesday evening, Dec. 13. 
at 7:45 p.m. the third ladies evening concert of this society. А 
select and varied programme will be rendered, conducted by Mr. 
Walter Rose. Tickets can be obtained from Mr. б. Н. Golds- 
borough, 96, Electra House, Finsbury-pavement. London, E.C. 


Social Gathering.— The staff of Messrs. Elliott Bros, Century 
Works. Lewisham. organised a social gathering at Sangley Hall. 
Catford, оп 12th inst. An enjoyable concert and dance was par- 
LT in by а party numbering over 100, followed by a whist 

rive. 


Faraday House Old Students' Association.—The annual smoking 
concert. will be held at the Holborn Restaurant (Council Room). on 
Friday. Nov. 18. at 8 for 8:30 p.m. Мг. Reginald S. Downe, М.1. E. E. 
(president), will take the chair, and advantage will be taken of this 
occasion to make a presentation to Mr. Howard Foulds, the late 
hon. secretary of the association. 


Scott's Old Boys.— The annual re-union of " Scott's Old Boys " 
was held on Saturday evening, under the presidency of Mr. C. N. 
Russel (Shoreditch). These re-unions are attended by members 
from all parts of the country. The dinner was followed by speeches 
and general conviviality. 

The society, which is informal, consists of men who were apprentices 


shortly. 


or pupils at Scott's works at Hammersmith in the eighties and carly 
nineties. Many of the "' old boys " have attained eminence in the ekc- 
trical profession, whilst othera have been less fortunate, but on these 
occasions all meet as in the old days, upon terms of absolute equality. 


The secretary (Mr. Н. Marryat. 28. Hatton-garden, E.C.) will be glad 


to hear of the addresses of any men with whom he may not b> already 
in communication. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate” says the Cia Eler- 


trica de Norte has applied to the Government of Santiago del Estero 
for a concession for the construction of electric tramways in that cit y. 


A concession for electric tramways in the city of Salta has Беги granted 


to Mr. Е. Barre. 


Th» erection of the new power house at Sorrento of the Rosario Electrie 
Light Co. has been commenced. Steam turbines will be used, and the 


plant will be of 10,000 H.P. capacity. 


Mr. С. Seguin has purchased for 86.000 the hydro-electric power house 


of Messrs. Alvina & Pitto at Jujuy. 


Oficial statistics show that imports of electrical goods to Argentina 


during the six months ended June last were valued at 3.051.583 pesos 


== o 


(#610.317). compared with 1.955.376 pesos in the corresponding half of 


1909. 


Australasia.— The “ Australian Mining Standard ©“ says the elec- 
tricity supply undertaking at Rochester (Victoria) hes been in opera- 
tion for over a year. and is working very satisfactorily. 

The undertaking is run by a company, the Shire Council paying £120 
per annum for street lighting and shopkeepers and private residents ба. 
por unit for indoor lighting. The company also supply power for pump: 
ing. the Water Trust paying them #200 por annum for pumping 24 
million gallons of water and 2d. for cach additional 1,000 gallons. 

The Brighton-St. Kilda (Victoria) electric tramway shows a loss on 
the year to June last of £67 compared with £172 оп the previous year. 
Cross revenue was £11,885 (inereas? £044) and gross profit £2.025 (in- 
crease £159). Passengers carried were 1.361.925 (against 1.262.492) 
and the car-miles 340.254 (increase 2.040). 

In connection with the proposed acquisition of the Brisbane suburban 
tramways by the local authorities, South Brisbane Council have instructed 
their representatives to endeavour to secure the formation of a Joint 
Board or Municipal Tramway Trust. 

Palmerston North (N.Z.) Chamber of Commerce recently convened a 
meeting at Palmerston of representatives of the Chambers of Commerce 
of Palmerston, Wellington, Napier, Gisborne and other towns to discuss 
the proposal to harness Lake Waikaremoana for the generation of elec- 
trical energy. 

A joint conference of representatives of the inner and outer munici- 
palities of Melbourne and suburbs took place on 4th ult. to discuss a 
draft scheme for the future management of the tramway system. The 
«heme submitted included the formation of the service in all the dis- 
triets concerned into one system municipally operated embracing all 
the present cable and horse lines. The receipts and working expenses 
are to be pooled and allocated according to car-mileage in each district. 
Th^ scheme was adopted. 

Malvern Council has offered to join in the construction of a tramway 
to connect the present Prahran-Malvern system with Hawthorn if 
Hawthorn Council accept certain conditions. which Prahan Council have 
already approved. 

An arrangement has been made for the supply of electric current hy 
Melbourne Council for lighting the streets of Footscray. The energy 
will be supplied at the boundary of Footscray at £8 por annum per kilo- 
watt of maximum demand and jd. per unit. with а minimum piyment 
of £250. Mr. W. Н. Ashman (Sutherland & Ashman) has been engaged, 
at 2! por cent. on th? cost of the scheme, to draw up spocifications and 
supervise the laying of the distribution system, &с. 

Mr. H. В. Forbes Mackay (city electrical engineer) advises the Light- 
ing Committee that, in consequence of th» extension of the generating 
plant and other portions of the Sydney municipal electricity undertak- 
ing. the establishment of гор ит workshops is now warranted, and he 
estimates the cost of th» larger machine tools required will be £1.460. 
Th present contract for repairs ends in March next. 

A profit of £604 (compared with £574 in the corresponding six months 
of 1909) was made on the Christchurch (N.Z.) tramways in the last 
financial half-year. . 

Rainbow (Victoria) Council have received an offer from а Melbourne 
firm to establish electricity supply works and have decided to invite 
competitive offers. 

The equipment of th» works of th> Provisional Electric Supply Со.. at 
Ballina (N.S.W.). is making good progress. The engine and gas pro 
ducer plant and most of th? poles for overhead dixtribution have arrived. 

The revenue of the Fremantle (W.A.) municipal tramway and electric 
lighting undertakings for th^ year ended Aug. 31 was £38.041 (against 
£34.327 in previous усаг), gross profit was £10,160. 125. 114. (increase 
51.645. 12s. 8d.) After providing for interest and sinking fund and 
£1.716. 19s. 10d. for depreciation, the net profit is £1,149. 16s. 4d., which 
has been written off preliminary expenses. 


Canada.— The construction of an eleotric railway from Niagara 
Falls to the Porcupine gold mining district is to be commenced 
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Italy.—The Societ Imprese Elettriche Piacentine have obtained a 
concession. for the construction and working of a standard gauge 
electric tramway in Piacenza from Piazza San Savino to Molino 
degli Orti. 

Japan.—Tie Japanese Railway Board have decided to lay down a 
narrow gauge electric tramway beside the railway track from Yoko- 
hama to Tokio. and will possibly extend it to Kozu and Kamakure. 


Spain.— A concession for the construction and working of an elec- 
tri: tramway from La Calzada to Puerto e! Musel has been applied for 
by Senor Don В. €. Rodriguez, 


Switzerland.—A concession his booa granted to the Sociét* de 
Developpement de St. Moritz for the construction and working of an 
electric funicular railway from St. Moritz to l'Alpe Сбор, Tne line 
will be 1.075 vds. in length, and is estimated to eost LEG.SO0. 

Tne Societa delle Tramvie Elettriche Locaraesi have obtained a 
concession for the construction and working of an electric railway 
from Gordola to Bellinzona, about eignt miles їл leagth., Тһе eost is 
put at 439.680. | 

Turin Exhibition. —W'e are informed that a large number of appli- 
eations have been received for space in the British industrial eourt at 
the Turin exhibition. and that there is promise of a thoroughly repre- 
sentative display of the various industries of this country. 

b Th: Chemical Industries Committee of the British Roval Commission 
ік already considering how the recently organised Chemical court, which 
attracted attention at th» Brassels exhibition, may bo improved. 

At thy meeting of the Association cf Chambers of Commerce of the 
United Kingdom it was resolved that: © In view of th success which has 
attended the collective exhibits of the Chambers of Commerce at the 
Brussels exhibition and their effectiveness in directing attention to the 
staple industries of this country, the association *trongly recommends all 
the chambers representing manufacturing industries to org по collective 
displavs of th ir products in addition to th» industrial exhibits cf their 
members for the Turin exhibition to be h li next year.” fn view, there- 
fore, of what the Exhibitions Branch of the Board of Trade is doing for 
British exhibitors, it is hop d that nothing v. ill be Left undone to make the 
next official British section an even greater success than the last. 

Uruguay.—A concession for a telephone system in Sin. Eugenio 
(to be connected with the trunk lines to Quarihy, Brazil) has been 
granted to Senor А. Márquez. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Wicas Corporation invite tendera for the supply and laying of 
J.t. lead and paper-covered cables aad М. lewd. paper and armoured 
cables, Copies of specification, form of tender. &c.. from the borough 
electrical engineer (Mr. Jas. Slevin). Bradford-place, Wisin. Tenders 
to the town clerk (Mr. Harold Jevons) Бу 28th inst. Nee also an 
advertisement. 

The Education Committee of the County Borough of West Ham 
invite tenders for installing electric light at Galway-place schools, 
Stratford. Specifications, conditions and forms of tender from the 
architect, Mr. Wm. Jacques, A.R.L B.A. 2, Fen-court. London. К.С. 
Tenders by registered post to the Education Department, 95. The 
Grove, Stratford. E., by 6 p.m. Nov, 28. See also an advertisement. 


ABERDARE Urban District Council invite tenders for supply and 
erection of incandescent lamp fittings for street lighting and the 
supply of electricity meters, current limiters, time switches and 
fuses for 12 months from Dec. 1. Specifications, &c.. from the 
Clerk to the Council, Mr. Thos. Phillips, Town Hall, Aberdare, to 
whom tenders by noon Nov. 26. See also an advertisement. 

Tenders are invited up to Jan. 4 for supply of iron poles, iron- 
work, and switchboards to the Postmaster-General’s Department т 
QUEENSLAND ; and up to Jan. 10. 1911. for the supply of contacts 
and condensers to the Postmaster-GeneraUs Department in VIC- 
TORIA. Tender forms, &c.. from the Commonwealth Offices. 72. 
Vietoria-street, London, S.W. See also advertisements. 


Tenders are invited up to Jan. 10, 1911, for the supply and delivery 
of telephone cable to the Postmaster-General's Department in VIC- 
TORIA, Tender forma, &с.. from the Commonwealth Offices, 72. 
Vietoria-street, London, S.W. See an advertisement. 

Tenders are invited up to Jan. 4. 1911. for the supply of three 
multiple switchboards to the Postmaster-General’s department. 
New Sortu Waxes, Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. бее also 
àn advertisement, 


Tenders are invited up to Dee, 29 for supply of battery and line 
material and instruments, and also for supply of telephone cable, to 
the Postmaster-Gencral’s department, остин AUSTRALIA. Tender 
forms and specifications from the Commonwealth Office, 72. Vietoria- 
street, London, З.М. Nee also advertisements, 

Loxpon CovNTY Сосхси, invite tenders for the overhead elec- 
trical equipment on the trolley system required in connection with 
the construction of the new tramways between Putney Bridge and 
Wandsworth High-street. Specifications, &c., from the clerk of the 
Council (Mr. С. L. Gomme), County Hall, Spring-gardens, SW. 
where tenders must be lodged by И a.m. Dec. 6. 

Гохрох County Сосхси. also invite tenders for supply of ash 
dust removing plant, by suction fans. for the electricity generating 
station, East Greenwich. Specifications, &e., from the Clerk. 
Tenders by HE a.m. Dee 6. 

BIsSPHaM-WiTH-NORBRECK Urban Distriet. Council invite tenders 
for supply and erection of plant for their proposed electric generating 
station, including gas engine, gas producing plant and. dvaamos ; 
switchboard, balancers and boosters: storage battery and mins 
(overlie:d and underground). Copies of specifications. forms of ten- 
der. &о.. from. the clerk to the council; Mr. J. W. Tickle. Council 
Offices, Bispham, Blackpool. ‘Tenders to Clerk to Council by noon, 
Nov. 2l. | 

The directors of the Ховтн EasrkRN Климлу Co, invite tender? 
for 12 months! supply of telegraph apparatus and telegraph wire and 
line stores. Forms of tender from the company’s telegraph super- 
intendent (Mr. C. Н. Ellison). Tenders to the Secretary of the 
company (Mr. В. F. Dunnell) by 9 a.m. Thursday, Nov. 24. 

SHEFFIELD Electric Light Committee require tenders by 10 a.m. 
Хоу. 22 for supply and erection of roof principals, purlins, &c.. for 
extensions of engine-room, boiler house and coal store at Neepsend 
generating station; and also by 10 a.m, Nov. 29, for supply and 
erection of coal shoots at Neepsend generating station. Specitieation, 
&e., from Mr. S. E. Fedden, Electric Supply Department, Com- 
mercial-street, Sheffield. 

WatrHamsrow Council want tenders by 5 p.m. Nov. 25 for 
supply of a 1.000 kw. mixed-pressure turbine with tandem generators 
of 500 kw, each, and surface eondenser and pipework, — Specifieation. 
&c.. from Мг. G. В. Spurr, Electricity Works, Walthamstow, 

WAKEFIELD & District Licut В мемхлу Со. want tenders by 
9 a.m. Nov. 30 for 12 months’ supply of cables and wires, electric 
lamps and fittings. insulating materials, overhead fittings, paints, 
lubricants, &c. Schedules from the Central Offices, Wakefield, 


NoRTHWICH. Council require tenders by Nov. 28 for supply of 
electrieally-driven sewage pumps and motors, gas engines, &с, 
Specifications, &с., from Mr. W. M. Beckett, 33, Brizennose-streot. 
Manchester. 

Messrs, Walter Scott (Lt), Твехрох Graxce Colliery. со. 
Durham, require tenders by Рес. 10 for 12 months’ supply of stores, 
including electric fittings. castings, oils, &e. Forms of tender from 
the storekeeper. 

CARLISLE Corporation require tenders by noon Nov. 26 for supply 
and laying of 2.500 vds, 720 sq. т. paper insulate! lexd.covered 
C. M. A, cable. Specitications, from the City Electric! Engineer. 

Tenders will be received by the Minister of Telegraphs, G.P.O. 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bav, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff, 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, С. P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be manu- 
facture. 

INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &c., car bodies, саг equipments, trucks, overhead mate- 
rial, wires and cables, steel poles, tower waggon. electric lighting 
plant, &c. Specifications from Messrs, W. Coward & Co., 91, Fins- 
bury-pavement. London, E.C.. or Messrs. A. Dickenson & Co., 
Central House, Birmingham, and Gresham House, London, Е.С, 

The Board of Control, WINNIPEG, Canada. want tenders bv 11 a.m. 
Dec. 1 for supply of poles and line supplies for the city electrical dis- 
tribution system. — Npecification from Messrs, Smith, Kerry & Chace, 
Carnegie Library-buildings. Winnipeg. 

Смхетта ErECTRIC SUPPLY Corpn. invite tenders for supply, 
deliverv and erection at their Cossipore (Calcutta) station and sub. 
stations of overhead electric and hand-travelling cranes, with rails, 
conductors, motors, &e. Copies of specifications, drawing and 
general conditions of contract can be obtained from the Secretary of 


; 
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the company, Mr. Francis R. Reeve. Salisbury House, London Wall, 
London, E.C., to whom tenders are to be sent by 10 a.m. of Dec. 1. 
The ITALIAN STATE RarLways Department, Коте, require tenders 
by Nov. 23 for supply of an electrically-driven emery wheel and three 
electric borers. | 
The FRENCH Post AND TELEGRAPH DEPARTMENT, Paris, require 
tenders hy Nov. 30 for supply of insulated copper wire. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 

British Westingnous? Electric & Mfg. Cos for controllers for 100 electric 
ears, £6,490. 

Matthows & Yatos (lowest tender), for cooling fans for turbo-genera- 
tors at Greenwich generating station, £374. (Six tenders received ; 
hign^st £495. Matthews & Yates are to be allowed to sublet the motors 
and starters to the Fuller Electrical & Mfg. Co.) 

British Insulated & Helsby Cables, cables (£22. 3s.) : Doulton & Co., 
stoneware troughing and capping (£2. 163. 3d.). and J. H. Tucker & Co., 
two service boxes (£5. 12s.) for new buildings at epileptic colony. 

Bruce Peebles & Co. inform us that. they have recently received 
one of the largest orders placed for a number of years in Great Britain 
for sub-station and electrical machinery. 

The order is for 16 Peebles motor converters (La Cour patents), each of 
473 kw. capacity. running at a speed of 500 revs, per min.. the alternating- 
curre it ends being wound for three-phase 50 cycles 6.000/6.600 volts, and 
the continuous-current ends for 450 to 550 volts. The machines are to 
convert from alternating to continuous current (or vice versa), and are 
also to be used for supplying a three-wire continuons-current network. 
for which the company's motor converters are claimed to be specially 
suitable. The contract was publicly advertised, and tenders were invited 
for induction and synchronous motor generators, permission being given 
to tenderers to offer alternatives for rotary converters or motor converters. 
After inquiries by th^ consulting engineers (Messrs. Kennedy & Jenkin, 
the contract, amounting in value to £25,000, has been placed with th> 
company Бу the Calcutta Electric Supply Согра, 

Pritchetts & Gold have secured a contract for 600 accumulator 
cells for the East Indian Railway Co. Recent orders placed by the 
same company include electric cable and accessories from British 
Insulated & Helsby Cables and 560 Pope incandescent lamps. 


Berks Council has accepted the tender of Strode & Co., at £325 
for electric light fittings for the new county buildings at Reading: 
and that of G. Hawkes & Sons for interdepartmenta! telephones at 
£210. 

Sydney (N.S.W.) Council have accepted the tenders of the Aus- 
tralian General Electric Co. for lightning arresters, £476 : and Gibson, 
Battle & Co.. two weighbzi lges for power house, £357. 105. 61. 

Newcastle (N.S.W.) Electric Light Сэт пез have accepted the 
tender of Gibson, Battle & Co. for pressure recorder, £5. 175. 

Johannesburg Corporation have placed orders with Babcock & 
Wilcox for g 110 н.р. water-tube boiler and the General Electric Co. 
for 4.000 Osram lemps. 


Klerksdorp (Transvael) Municipality have pliced an order with 
Belliss & Moreom for a triple-expansion engine and surface con- 
denser. 


Belfast Harbour Commissioners have aecepted the tender of the 
Worthington Pump Со. for independent surf»ce condensing plant, 
with oil separator, Xc. 

Launceston (Tasmania) City Council hive a^22ptel ihe teader of 
F. Paine for tower waggon for overhead equipment of tramways, £62, 

Melbourne Harbour Trust have accepted the tender of Noyes Bros. 
for Priestman erane, £1.755. | 


Blackburn Guardians have accepted the teader of Mr. Н. Garstang 
for private telephone installation and other work. 


Lowestoft Council have accepted the tender of Carrick & Wardale 
for condensing plant at £1.224. 


О.Р. Batteries.—The Р.Р. Battery Co. have been very successful 
in their over-sea trade during the past month. 

Among other places, batteries have been shipped to Transvaal (two). 
India. Мат. Queensland. Newfoundland and Canada. Home trade has 
also, we are informed, been very firm, including the complete re- plating 
of another make of battery at the Charlotte-street sub-station of the 
Chelsea Electric Supply Co. 

Commonwealth Tenders.—The Postmaster-Genera!'s Department 
have accepted tenders of the following firms:— 

Qucensland.—Brisbane Electrical Co.. brass blocks and draw tongs ; 
Chas. Gordon & Co., battery brushes (2s. each): Webster & Co., bush 
hooks; Virginia Brick Co., four-duct glazed conduits (33. 6d. each). 

South Australia.—Western Electric Co., c.b. switehboards, cordless, for 
four lines, equipped for two extension and one main line only, £6. 18s. 2d. 
each; ditto, six lines, fully equipped. £9. 2s. 64. each ; ditto, 10 lines, 
£14. 133. 64. each ; two-conductor cords, with connecting lugs, at 1s. 2d. 
each; ditto, two-conductor, with connecting lugs, for use with receiver, 
at Std.: microphone mouthpieces, 18. each; one calculagraph, £15: 


c.h. switches, 22s. each; two-party line telephones (е.Б.). £2. 118. 3d. | 


— ——--- 


each. British Insulated & Helsby Cables, 1.500 two-conductor cords, 
614. each; 132 lever switches, 19. each; wall sets for c.b., 38s. 6d. each : 
6 switchboards (20 lines), £16. 10s. each ; 10 ditto (25 line). £20 each ; 
50 line, £43 cach; protectors, 2s. 4d. each. India Rubber, Gutta Percha 
& Telegraph Works Co., quantity and intensity detectors, £2. 1s. 94. 
each; open cireuit keys, 19s. cach; resistance boxes, £2. 19s. each. 
Lawrence & Hanson, ebonite earpieces, 9d. слей; mouthpieces. 94. 
cach; indicators (1,090 ohms), 93. 64. each. J. Bartram & Son, portable 
magneto telephones, £3. 7s. «a: В. 

New South Wales.—Western Electric Co.. ¢.b. switchboard, with asso- 
ciated plant at N. Sydney. £75467 1 and 3-line (cordless) switehbo irs, 
£R. 113. Gd. each ; 2and 6-line. £11. 14s. 94. each; Запа 10-line, £19. 4s. 6d. 
each: Gand 20-line, £28. 15s. each: wall sets for party lines, £2. 119. 64. each: 
table sets, for party lines, £2. 3s. 7d. each; power protectors for wall and 
table sets, 2s. each. British Insulated & Helsby Cables, wall sets, 
£l. 185. 6d. each ; table sets, £1. 13s. each. 

The Public Works Department (Railway and Tramway Construction К 
Branch) has accepted the tenders of Thos. Johnson for construction of 
permanent way, including thermit welding and track bonding, of electric 
tramway, from Military-road, North Sydney, to Cremorne Point, at 
s :hedule rates. 


BUSINESS NOTICES, 


The Sloan Electrical Co. are removing from Fore-street-avenue to 
new and more extensive premises, Conradty House, 12, Golden-lane. 
London. E.C., as from to-morrow (Nov. I9). 

The Allmenna Svenska Electrie Co. have opened on ofic? at 
Norfolk House. Cannon-street, London, E.C. 


The Centra! & South American Telegraph Co., of 66, Broadway, 
New York. give notice that all cables to the company in connection 
with orders, shipments, freight rates, estimates and other matters 
pertaining to the companys purchasing department should be | 
addressed : “ Csatelegeo New York.” The company uses the A BC 
Code, 5th edition. 


Patent Development.—The proprietor of patent No. 29.405 of 1905, 
for “Improvements in Electric Contact Devices,” desires to enter 
into arrangements for exploiting same in this country. Communi- 
cations to Messrs. Haseltine, Leake & Co., 7 and 8, Southampton- 
buildings, Chancery-lane, London, \.С. 

The proprietor of patent No. 25.590/05 Гот Apparatus for geae- 
rating and utilising h.t. alternating current for the ignition of explo- 
sive mixtures in internal combustion engines.“ desires to make 
arrangements for exploiting same in this country. Applications to 
Messrs. Haseltine, Lake & Со,, 7 and 8, Southampton-buildings, 
Chancery-lane, London, W.C. 


Are Lamps for Sale.— Messrs. Thos. Broadbent & Sons, Central 
Ironworks, Hudderstield, advertise for sie 12 Crompton enclosed 
are lamps. 


Electric Motor Wanted.— Messrs. Pott. Cassels & Williamson, 
Motherwell, N.B., require an electric motor giving 40 to GU H.P. at 
460 volts d.c. 

Companies’ Diary and Agenda Book.—We have received a copy 
of the 1911 issue of this useful Diary end Agenda Book. Тһе work 
hsa been well edited by Messrs. Herbert W. Jordan ал esse Н. Daven- 
port. In addition to being a good diary (a week in an opening), the 
work contains much useful information relating to company law, 
stamp duties and commercial matters. ‘The publishers are Messrs, 
Jordan & Sons (Ltd.). 116 and 117. Chancery-lane. London, W.C., 
and the published price is 2s. 6d. net. 


BANKRUPTCIES, LIQUIDATIONS, &е. 


The discharge of Frank Sheppard. electrician, 4. Haslett-road. 
Kensington, London, W., is suspended until Oct. 12. 1912. 

A dividend is to be paid to creditors of Joseph А. Bauer (trading 
as the Electrical & General Engineering Co.). 17. Gracezhurc^.street. 
London, К.С. Claims to Mr. С. E. Corfield, Ba!four House, Fins- 
bury-pavement. London, E.C., by Nov. 30. 


The trustee (Mr. Н. Mather. 10, Acresfield. Bolton) in the bank- 
ruptey of J. Platt and В. Bleasdale, electrica! engineers, Vietoria- 
square, Bolton, has been released. 

In accordance with resolutions passed and confirmed at meetings 
at 17-20, Hutten-sirasse, Berlin, Ludw. Loewe & Co. (Ltd.) 13 being 
wound-up voluntarily. Мг. G. W. Goodchild. 1. Glebe-avenue, 
Woodford Green. is liquidator, and Mr. E. L. Goodricke, C.A., Moor- 
gate Station-chambers, London. E.C.. is assisting in a consulting | 
capacity. 


po - d 
mo merci 


A meeting to receive 2n account of the winding-up of the Z Elec- 
{тїс Lamp Synd.(Ltd.)will be held at Orient House, New Broad-street, 
London, E.C., on Dec. 9. 


Composition.— A composition of 17s. ба. with the creditors of 
Wm. Hy. Hunter, electrician, &c., High-street, Towyn, Merioneth- 
shire, has been approved. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. ~The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open tor inspectton 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When compiete Specification accompanies application, an asterisk is affixed, 


September 19, 1910. 
Telerhony.*? 
Incandese2nc? electric lamps. (Date applied for, 18 3.09.)*t 


Sertember 20, 1910. | o. 
Attacaments for telephone instruments for hygienic and 


21.700 NEMETH. 
21.740 CAKAN ELO. 


21.775 В:ЕкЕТТ & Ссорвк. 
other purposes. 
21.784 TayLer. Е the flow of current on a short-circuit. 
21.24 Base ок. Homorolar electrical generators and motors. 
21.405 Baspour. Electncal brushes or collectors. 
21.549 Санти. Electrical heating radiators. * 
21.55) Gover. Metal filment electric lamps. 
September 21, 1910. 
Electric battery lamps. 
Secondary batteries. 
Switches for uss with electrical heating and other apparatus. 
September 22. 1910. 
21.582 Greaves. DEARMAN & SucRROck. Electric tramcars. 
22013 Stemens & HarskE Axt.-Ges. Telephone exchange circuits. 
2) LO 
22,040 Uritexsers & Нег мі. 
ratus for internal combustion engines. 


applied for, 11 10 29.)*f 
September 23. 1910. 
22.110 Siemens Bros Dyxamo Worxs. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Ward-Lecnard system for electric motors.* 
22.127) lack. Conduit railways or tramways. 
22139 Buecuerr. Electrical fuse boxes. 
22,143 Вр ин & McuvrENNv. Telephonic and telegraphic means of communication. 
whether wired or wireless. 
September 24. 1910 
Inductive wireless telephone installations. 
22 163 Tucker. Electrical switches 
22.164 SuitH & Lyin. Detectors for use in wireless teleeraphy and telephony. | 
22.174 EtwagDS & SHAW,  Liehtine the interiors of buildings by incandescent electric 


21914 M up. 
2! 922 DUNNE. 
21,943 BERRY. 


(Date applied for, 


Contact-breaker for magneto-electric sparking appa- 
(Addition to No. 4,030.99. Date 


22155 KeaMER, 


laros. 
22.198 Presser & GESELLSCHAFT FUR ELEKTROTECHNISCHE INDUSTRIE M.B.H. Governors 


for electric circuits. ® | 
22.224 Sig«gus Bros. & Co. (Siemens & Halske Akt.-Ges.. Germany.) Determining 


the presence and direction of the equalising currents in alternatine-current 
apparatus.’ 


22 239 WHITE. 
22.240 M. RRIS. 
22.293 SHELTON, 
22.394 Олквү. 


September 26, 1910. 
Intercommunication telephone systems. 
Conduits for electric conductors. 
Electric steam generators.* 
Elsctric lamp socket.” 
Sertember 27, 1910. 
22.349 Stevens. Reeulsatire the voltace of variable speed dynamos. 
22 355 Етсчя:15$. Push-button electric switches. 
22354 Beare. Limp leck for electric and other larmp-holders. 


22.350 Hari. Lowerire ecars for yhoto-rrir tine arc iamps. | 
22.305 Sevens & Harske Акт.-ОЕЗ. Manufacture of incandescent electric lamp 
flaments. (Datearrhed for, 29 11 9.) *1 


22358 Pocy & Gaverer, Time switches. * 

22350 Bessy & Markna. Insulating of conductors of electric switches and fuses. ® 

22394 Foesrers, Electromienetic device. (Dato arphed for, 29 Э 09)*t 

22.397 Rorke & Rorke. Regulating or controlling of valves, switches or the like by 
el troma nete means. 

22419 ЕакжЕАТНЕ?. (Svinov Stein, US! 

22411 FALTvWEATHER, (Svdrey Stein, U.S) Telephone system.” 

22412 ЕакмчаАТИЯВ. (Sydney Stein, U.S.) Switching devic2.® 

September 28. 1910. 

Switches for colour-chaneine siens. 
Electric ventilatine and 


Sub-:tation telerhone.® 


22.437 Carrere & Cuav BEFLAIN, 
22.408 Eircrsic & Ornnance Accessories Co. & SEAL. 
anilo725 systems for railway trains and the like. 
22.482 Lucas & Еол ларѕ. Electromazrets. 
22.717 Riess. Electricalecninon arphaness. (Date applied for, 29 9/09.)*t 
22.024 Мовьнтт & Kitson. Incandesconcs varour-burning lamps. 
September 29, 1910, 
Electric dyriamos and motors. 
22,594 Curtiss & Harvey & Situ. Electric detonators for submarine purposes. * 
September 30. 1910. 
22.629 Townley. Securing wire leads in incandescent electric lamp-holders, ceiling 
ro3*s and the ПКО. 
22.653 Beros. (Piers Acton Eliot Warburton & John Stevens Bureis, New Zealand.) 
Ei ctric generators. 
22683 Ha*&isoN, Electric lamp arraneoments. 
22 708 Case. Control of elzctric motors. (Date applied for, 30 Э 29.)*# 
22.717 Мисч. Revulating apparatus for induction motors. (Addition to No. 12.326 08. 
Date applied for, 1 10 090%? 
October 1. 1910. 
22233 HctwAY. 


Attachments for electnc lamps. 
22,735 MITTELHAUSEN & WILLIAMS. 


22.554 MecD- УАТ", 


| Method of supporting and insulating the overhead 
wires in electric trams and railways. 

22.760 Livers. (Rudolf Buderer & Co., Germany.) 

22.768 BamR-N. Electric heaters. 

22.775 Haszison. Supporting electric lamps. 


Time switch for lighting circuits.® 


22.777 ов ый furnaces and the manufacture of steel. (Date applied for, 
4. Е! 
22.823 Lewis. Electrodes for arc lamps. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 
Electric switches. 
Installations of electric incandescent lamps connected in series. 
Couphng devices for electric 


25.278 ScuuiTz & Heer. 
25283 BootH & Во тн. 
25.449 pud ТЕГЕСКАРН Works Co. & PENNING. 
Cables. 
25.822 Myer. 
26.005 Mavcs. & Maver & Courson, LTD. 


Metallic conduits for electric conductors. 
Ventilation of electric motors. 


27.335 Bousrietp. Electrical standard resistances. 
22.333 Hont. (Swan) Fleetric ceiling fans. 
28.462 Riser. Intercommunication telephone systems and apparatus ther-for. 


28,951 Burney & SrEgERLINO. TELEPHONE & ELECTRIC Co.  Íntercommunication 


релә systems, 
29.7% Luckow, Regenerating storage batteries, 
29.953 Hirst & Tayicr. Electre conduit systems. 
39,333 Fitz. Electric generating machines. 


1910 SPECIFICATIONS. 


1,146 R.T-H. Co. (СЕ. Со. U.S.) Control of electrically-operated switches. (Re- 
quest under sec. 19 of the Act пої granted) | 

1,459 & 1.460 HARTMAN. Pu-ifyine liquids by electricity. | 

4,263 Siemens Bros. Dynamo Werks. (Siemens Schuckertwerke Ges) Resulation 


ot clectne frequency transformers. 
4.567 Pescatcre & Tupor Accumulator Со. Ventilation of electric accumulator cells. 
4.690 Отмзтер. Control of electric circuits. 
6.868 Кохеске. Three-phase current arc lamp. (Date applied for, 19. 3. 09.) 
7,276 NEgwTCN. (Kelly.) Elecrtric circuit controlling devices. 
7,318 Avams Mra. Co. (Cutler Hammer Mte. Co.) Starting switches for polyphase 

alternatine-current induction motors. | 

7,469 5тсчь & Со. & Dasker. Chanve-over switches for electric ісі, пе and other 


systems. (Post-dated 27 10 29. Originally included in 7.425 09.) 

7.799 Novak. Cut-outs or circuit-breakers for overhead electric conductors. 

7.851 DEUTSCHE TELEPHONWERKE Ges. Device for sending current impulses. (Date 
applied for, 8 11 09.) Bri 

8.018 TuoMrsoN. (Arco & Rendah!) Variometers for electrical oscillations. 

8.089 LUNDBERG. LUNDBERG & Lunpaerc. Switches. | 

8.228 NEvHcLD. Automatic telephone exchanceg& (Date applied for, 19 6 09.) 

8,410 SiemENS Bros. Dynamo Werks. (Siemens Schuckertwerke Ges.) Armature 
windings for dynamo-electric machines, 

8418 LUNDRERG, LUNDBERG & Lunoepers. Switches. | 

8,621 ALLGEMEINE ELEKtTRIcITATS-Ges. Control of alternating electric current 
induction motors. (Date aprlied for. 10.4 99.) ver 

ГЫ 


8,922 CHAMBERLAIN & HOOKHAM & SrRAGUE. Prepayment electricity meters. 


tion to 3.250 10.) 

9.164 Snow & RApLEv. Electrical sienal'ing apparatus. 

9,539 RaBiNscHN. Devices for producing or transmitting electric current waves and 
oscillations. 

10,054 Еттиынсяв & ETTLINGER. 
electric cables. 

10.172 Siemens Bros. Dynamo WORKS. 
electric series motors. . | 

10,692 ALLGEMEINE ÉELEKTRICITATS Ges. Alternatine-current dynamo-electric machines 
of the commutator type. (Date applied for. 1 5 99.) | 

11,024 Axr.-GEs. Brown, Boveri & Cie. Driving train lighting dynamo-electric 
machinery. (Date anplted for, 5.5 09.) 

11.281 McKenzie & HortAND & Woop. Electric contact makers. 

11.582 HriMAKN & SCHAFFER. Workine arc lamps in series with incandescent lamps. 
(Date applied for. 10 11 09. Addition to 748 10.) 

11,896 Siemens Bros. DvsAMo Works, LTD., & PICKERING, 
dynamo-electric machines. 

12.259 LucARD. Electromagnetic clutches, 

12,009 FREIBERG, Electric lampeholders, 


Protecting devices or conduits for underground 


(Siemens Schuckertwerke Сез) Polyphase 


Armature windings of 


COMPANIES' MEETINGS AND REPORTS. 


——« oM 
West India & Panama Telegraph Co. (Ltd.) 


The sixty-seventh ordinary general meeting was held on Wednesday, 
under the presidency of Mr. War TER BisHop KINGSFORD. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting and the auditors’ certificate. 

The CHAIRMAN said: Gentlemen, the accounts show the gross 
revenue for the six months with which we are dealing amounts to 543.223, 
or an increase of £4.963 on that for the corresponding half of last vear. 
This increase is mainly due to traffic receipts, which are better by £4.649. 
We attribute this improvement to increased activity in trade in the larger 
British and foreiga colonics. Тат sure you will be interested and grati- 
fied to know that even for a June half-year, which with us is usually the 
best half-year, we hive had no such good traftic receipts as these for 20 
years, Turning to the expanses side of the account, our total expen- 
diture for the half-year—namely, £24.635—is £432 less than it was for the 
corresponding period list year. We now have 23 stations instead of 21, 
the two extra ones being those of our wireless installations т British 
Guiana apd Trinidad. All our cables continue in good working order. 
The figures show that, incliding interest on investments and the amount 
brought forward from last half-vear, we have an available balance of 
£21,240, which the directors recommend should be dealt with as proposed 
in the report. I need scarcely add that it gives very great satisfaction to 
the directors to be able not only to place £1,000 to reserve, and to clear 
off the arrears of dividend on the second preference shares, but also to 
recommend a dividend to the ordinary shareholders, who have received 
nothing since the June half-year of 1909. DL think it à matter of consider- 
able interest to mention, although perhaps the fact is known to you 
already, that in the important colony of Trinidad, the home of the famous 
Pitch Lake, s»veral companies have recently been formed to explore and 
develop the various oil fields existing in that island. ] have no personal 
knowledg: whatever of thes? undertakings, but from reports received 
here direct. from Trinidad it appoars that they have made a good begin- 
ning, and that they are expected to have a suecessful future. Altogether, 
apart from any other consideration, we are manifestly bound to bid these 
new enterprises very heartily God-speed, because it is clear that the estab. 
Jishment and prosperous growth in the West Indies of an industry so im- 
portant could hardly fail to affect beneficially the business of our com- 
pany. Unless, unluckily. there should oceur any accident to the cables 
between now and the end of December, we have before us the pleasant 
prospect of a very good half-year. I now move th^ adoption of the 
report and accounts and the declaration of the dividends set out therein. 

Mr. HENRY HOLMES seconded the resolution, which, after a few 
remarks, was carried unanimously. 

There being no further business, a hearty vote of thanks to th» chnir- 
man. directors, officials and staff of th» company at home ard abroad 


brought the proceedings to a close. 


CASTNER-KELLNER ALKALI CO. (LTD.)—The net profit for the year 
ended Sept. 3). after allowing for amount expended in maintaining works 
plant and machinery is £164,554. 16s., which, with £15,840. Ws) broucht 
forward, provides £180,395. 63. Deducting дерел бите interest (£85,086. 95. 
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and interim dividend to March 31 (£28,125), the available balance is 
£143,283. 17s. The directors recommend putting £32,500 to depreciation 
reserve, £45.000 to general reserve and £50,625 to payment of a tinal divi- 
dend of I1} per cent., making 171 per cent. for the year, £15,158. 175. is 
carried forward. The usnal annual sum of £5.000 has been paid to the 
trustees for the debenture holders, and the debenture debt has been 
reduced from £250,000 to £200,499, 

CLEVELAND & DURHAM ELECTRIC POWER CO. (LTD.)—At special 
meetings of the various shoreholders on Monday the resolutions recently 
passed to reduce the capital from £1,000.000 to £700,000 was confirmed. 
The chairman (Mr. Jas. Falconar) said that a special arrangement had to 
be made with the engineers on account of tli» unusual work, and when it 
was made by the late Sir John Milburn and himself they thought the engi- 
neers were driving a hard bargain. As a matter of fact, they had only 
received а net profit of £4.900 for 41 years’ work, and that was not ex- 
travagant in view of the fact that Mr. McLellan had resided at Middles- 
brough, and given them practically his full time. The problem th» engi- 
neers hid hid to deal with was much greater than the harnessing of a 
waterfall and turning it into power. The collecting of waste heat of a 
large area and its utilisation in such a system as theirs was one of the 
engineering feats of th» present day. 

EAST INDIA TRAMWAYS CO. (LTD.)—The directors report for the year 
ended July ЗІ. states that the gross receipts and expenses amounted to 
£12442 and £9,550 respectively, against. £11163 and £8,604 for the 
corresponding period of 1909. leaving (after placing £590 to suspense 
account) a profit of £2,382, against £1,555. The directors recommend a 
full dividend at rate of 5 per cent. on the ordinary shares and at rate of 
lj percent. on the deferred shares. 

MAY-OATWAY FIRE APPLIANCES (GTD.)—' l'h» accounts for the year 
ended Dec. ЗІ. 1900, show a loss of £2.308, which (the directors stat?) is 
mainly due to restricted business consequent upon severe competition. 
With a view to minimising the present competition. and also to strengthen- 
ivg the position of automatic fire alarms, negotiations are in progress for 
the amalgamation of the principal fire alarm companies. Tho directors 
have delayed holding the general meeting until the latest possible date 
in the hop» that they could have been in a position to lay a definite 
scheme before the shareholders, but regret the negotiations are not а 
sufficiently advanced stage for this to be done, 

MONTREAL STREET RAILWAY СО. Та" report for the vear ended 
Sept, 30 states that the gross earnings were 84.352.500, an increase of 
S477.700 5 operating expenses amounted to 82.455.300, increase of 
$200,300. ‘Theo net earnings were $1597.200, an increase of 5277.400, 
compired with 1993-9. The ratio of operating charges was 56-41, 
against 38:20 por cent. The compiny has secured an amendment to its 
charter authorising the construction and operation of underground rail- 
Ways, Preliminary plains for the construction of these lines have been 
drawn up. and the question will be discussed with the City authorities 
during the coming year. Owing to the continued rapid growth. and 
congestion of the city the question of constructing additional routes is 
under consideration, but no detinite action has yet been taken by the 
City. The negotiations with the Montreal Light. Heat and. Power Co. 
with a view to bringing about closer relations between the two concerns 
have been abandoned, The total income for the past year was $1,083,100 
out of which dividends amounting to 10 per cent. have been paid, 
250,000 has been transferred to contingent fund, $25,000 to fire insur- 
ance fund, and there then remains a surplus for the vear of $200,100, 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 

, ACCESSORIES MFJ. CO. (LTD.) (112.564.) Reg. Nov. 7. capita 
£5,009 in £1 shires (4,500 preference), to carry on the business of elec- 
tricians, manufacturers of and dealers in electrical accessories, eloctrical 
fittings, electrical goods and supplies, &e. Private company. First 
directors ; А. J. L. Ball. J. M. Douglas, А. A. White and C. E. Ball. 
Reg. office: LE, Dean-street, London. W. 
| AURIPHONES (LTD.) (112,565.)—Reg. Nov. 7. capital £1.000 in £1 
MC to carry on the business of wholesale and retail suppliers. of 
ирили and other telephonic, electric; magaetie or othor app iratus, 
ке. Private compiny. First directors W. М. Crowe and P. G. Wayne. 
A.M.I.C. E. Reg. office : Byron Нопхе, 82.5, Fleet.strect, London, E.C. 

CONSUMERS’ & ASSESSEES" PROTECTION SOCIETY (LTD.) (112.610.) 
— Ки. Nov. 9. аха company limited by guarantee, with 20 members, 
each liable for £1 in event of winding up, to protect the interests of houso- 
holders ard others with regard to the consumption and supply of water, 
a E cleetricity or the assessment and payment of rates and charges, 
E: O Management is vested in а council. Reg. office: 12, New- 
court. London, W.C. à vem 
| ELECTRIC SAFETY BOILER CLEANER (LTD. ) (112,636). —R*g. Nov. 12. 
capital £25.000 in 20,000 7 рог cent. participating preference shares of 
| Pu and oed: deferred shares of 1s. each, to carry on the business 
of cleaners and'repairers of boilers, buildings, &c. First directors: Lor 
Louth and S. D. Thomas. | i лаи 
E \ELECTKICAL CO. (LTD.)—(112.639.) —R^g. Nov. 10, capital 
= E Jin £1 shires, to carry on the business of manufacturers of rad 
А n electrical, Incandescent filament lamps or other illuminating 
apparatus, electrical engineers and contractors, suppliers of electricity, 


K^. and t an agre ith m ; 
у, ол an agreement with the Midland Machine Trust. Pri- 


THE ELECTRICIAN, 


NOVEMBER 18, 1910. 


INTERNATIONAL RAILOPHONES (LTD.) (112,505.)—Rev. Nov. 2, 
capital £10,000 in £1 shares, to carry cn the business of electricians, 
telegraph and telephone makers and operators. &c., and to adopt 
agreements with Railophones : Ltd.) and Н. von Kramer. First direc- 
tors, Н. von Kramer and А. Stewart. Reg. office, Prudential. buildings, 
Corporation-street, Birmingham. 


GLANTAWE ELECTRIC SUPPLY CO. (LTD.)—(112.615.) — Rey. Nov. 9, 
capital £10,000 in £10 shares, to carry on the business of proprietors of 
an еее light undertaking at Glaituwe, Ystradgynlais, Brecon, or 
elsewherein Wales; Privat» compiny.. E. Lewis is permanent managing 
director. 

SALFORD ELECTRICAL INSTRUMENTS (LTD.  (112.599.) — Кер. 
Nov. В, capital £20,000 in £1 shares (10.000 preference), to carry on the 
business of manufacturers of and dealers in electrical measuring instru- 
ments, meters, wires, cables and other appiratus, &c., as formerly 
earried on by the General Еее Со. ТАЗ.) of London and Bow.street 
Works, Adelphi, Salford. Private company. First directors М. Rail- 
ing and К. Nelis. Reg. office, 67, Queen Victoria-street, London, E.C. 


STATUTORY RETURNS. 


ARON ELECTRICITY METER (LTD.)—In return to July 8 capital is 
£250,000 in £1 shares (125,000 preference). 124,896 preference and 
125,000 ordinary shares taken up. &1 per share called up ou the 
preference. £124,948. 10s. paid, including £52. 102. оп 104 preference 
shares forfeited. £125,000 considered as paid on the ordinary shares. 
Mortgages and charges, £32,200. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—Return to July 1 gives 
capital 41,000.000 in £10 shares (290,000 preference). 161,437 pre. 
ference and 133,301 ordinary shares taken up. £10 per share called up 
оп 142,500 preference and 117,926 ordinary. £2,604,260 paid, in addi- 
tion to £7. 10s. on five shares forfeited. £343,120 considered as paid 
оп 18,957 preference and 15,375 ordinary. Mortgages and charges, 
£1,940,383. 


BRITISH THOMSON-HOUSTON CO. (LTD.)—Return to Oct. 12 gives 
capital as £800,000 in 40,000 ordinary and 40,000 preference shares of 
£10 each. All shares taken up. £10 per share called up on 32,531 
ordinary and 40,000 4 per cent. preference. £725,310 paid. £74,699 
considered as paid on 7,469 shares. Mortgages and charges, £201,579. 


DICK, KERR & CO. (LTD.) —In return to Oct. 15 capital is £650,050 
in 350,000 preference and 500,000 ordinary shares of £1 each. 305,000 
preference and 259,000 ordinary taken up. £1 per share called 
up on 265,000 preterence. £265,000 paid. £300,000 considered as 
paid on 40,000 preference and 60,000 ordinary. Mortgages and charges, 
£259,430. 


MORTGAGES AND CHARGES. 


E.M.F. (LTD.)—Debenture dated Oct. 15, to secure £2,000, charged 
on company s undertaking and property, present and future, except 
uncalled capital. Holder: W. Bein. 

WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—Deed of further 
charge and a debenture (as collateral security), both dated Nov. 8. to 
secure £4,900, charged on certain freehold and leasehold property in 
New Windsor, and the company's undertaking апа property, present 
and future, including uncalled. capital. Holders: Royal Exchange 
Assurance Co, 


CITY NOTES. 


aie 


MEMORANDA (Nov. 10).—Bank rate 5 per cent. (Oct. 20, 1910). 
Price of silver, 251: 4. peroz. Consols 78; —78: for money : 76; —79 for 
account. Consols Pay Day, Dec. 1; Stock and Shares Continuation 
Days, Nov. 28 and Пес. 15; Ticket Days, Nov. 29 and Dec. 14; 
Pay Days, Nov. 30 and Dec. 15; Mining Shares Carry Over Days, 
Nov. 25 and Dee. 12. 

Paices ог МетА!з (London).—Copper, cash, 575 ; three months, 
981. Lead, English, 13% —13}3 ; foreign, 15% —151. Spekter, 24} —24}. 
Tin, English, 167—168; foreign cash and three months, 167}. ron, 
Cleveland, cash, 49/63, three months, 50.6. 


ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)— Th^ directors have 
declared an interim dividend at the rate of 3 рог cent. (tax free). 

BRITISH INSULATED & HELS8Y CABLES (LTD.)— During th» week 
applications were invited at pir for £200,000 5 por cent. mortgage 
debenture stock, part of an authorised issue of £500,000, and subject to 
the existing issue of £500,000 first mortgage debenture stock. 

GENERAL ELECTRIC CO. (U.8.A.)—A quarterly dividend of 2 percent. 
has been declared. 

STOCK EXCHANGE NOTICES. —The Stock Exchange Committee have 
been asked to grant quotations to 472.447 £1 fully-paid ordinary shares 
and £500,000 5 рог cent. debenture stock (renewed special application) 
of th» Cordobi Light, Power d Traction Co. (Ltd.); a further issue of 
12.500 £10 fully-piid 5 per cent. cumulative preference shares of the 
India Rubber, Gutta Percha d Telegraph Works Со. (Ltd.), $5.000.000 
capital stock, in shares of $100 each (renewed application) cf the Manila 
Electric Railrow & Lighting Corpn. (Ltd.) ; $1,941,000 Southern Lines 
first mortgage 4 рог cent. gold bonds (in lieu of scrip), together with 
859.000 bonds issued in N.Y. of the Manila Railroad Co., and $1,500,000 
additional 7 per cent. cumulative preference stock of the Mecican Light 
& Power Со. (Lt4.). 
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И" ation ..... e| n 5 185 + 38 44 18,937 t 267 5 6% Do. б Cent [К Bref осень 6: — | 5 6 9 | Feb A t e ә 
Dabin&LuanRalway с: „ ПП 2| di | 44 к ^5 | 450 мет d Per Cent Deb Stock Ge) isi 98 =} 418 0 Jan July т os 
enm Lg Ens Bl uf Е Lega ES cee ee ao mm zz 
Bast Mam Council il |. 9, L2 + 28| 44 | 3547 1 e hst Abe, Kent PE Ege eo ME rm AE р. | April, Oct 
East Ham Cound) ........ н 12 | 1,025 | + 0045) 3128? |+ 5 ГУ 31 1/2: | London Electric Supol rei Deb. З%....... 81—85 5 & 0 jan И 
Са Met RM | » 11 '282 Hs 121 132 34,194 + 1.444 5 3/0 | Do. 6 per Cent. Pre 4 о 902400909906» 11—i; 3 9 3 an b dT as 
teshead & Dist. Trams ..| „ 4! 1,0181 + 33 | oro !— e | Sh $3 | Ро. A per Cot. 1а Eu ped ar ве Mar, Sept Li. 
Glasgow Corporation ......| m 12 | 17,057 + 181 14 : 4372 с 30] & 2/8 | Metropolitan Blectric Sup, Ord. .......... 90 —93 4 60| Jan July | >! .. 
бешш ы ei | JW uc и | A: = 26| 5 29, De 4 per Cent. Cum f ecese ...| 32—31 1613 3 Avi od. du. 1r 
Gre At еее . Е 45 5,274 |= 328 St. | 4 % | Do. per Cent. De м 44—41 34:70 Jan, July Wo e 
and Re up aM eee i а aa SEIS! Do. Sf per Cent. Mort. Deb. Stock (red) 102—105 18 0, June, D | XN 
Elus ied п Тал, 1553 | + 3 19 | 25.229 = "i3 m ' jj Mialan E ec. Corp. for P. D. ist Met. Det 9e 98 (4 2 6| jn July | ii | is 
V cw 4 RÀ 896 | ewcastle Flee. а К —98 1412 k у > 
Hir i Tramways кы р " |; = 5, 43 | 27.656 H en 5 5% Бо. брег ect cum Peel p cose] 3-74 42 b Dis (TD Me 
ng Elec. Trams Со, «ЖШ. pegs EIE Es 3013 | 100| 4475, Do. 41 per Cent. Ist un Her IO aa алу | noi e 
Hud ers ооооовооооое чо „ 12 $9 135 i + ‚89 19 | 23,485 |- 22 100: 5% North Me two. Elec Power Su 5 Morts..... 100 — 102 4 8 N Jan; July oe ee 
Нема 7 2 | ЫЗ + ® noted Е ни ein ME S О А ОЕ 
l | көзөө, 12, 2,734) 57.647 {+ | Oxford Electric Ord. ........-. и ae 00 M 2 in 
OSEE dE ie AC аара E 29920 S Ыр St James’ & Pall Mall Ele COMME ees TC Manil ПТИ 
Ж == у р | р t. Гега... E m ы 
prem h Corporation ХЕХЕ : 12 | ie 6 32 4,229 + io St. i3 90 Do, 3i rer Cent "s Stock (1 ed '+»а ое ... 6 —171 4 15 ў | ED Aug | . 0 "n 
(Со, ........ $4 ur. Иан 5 5 `.. | Smith&eld Markets El:ctgc S. сау в 286 |4 1 6| Jan, July | 8) | 2 
E 00:0 a а а p 4 97 | T 17 6 2.592 t Er 5 4/0 South London cen eae ecce о е | E on Pe July 8; | е 
Kaighley Corporation.. ....| = 10| 170 | + fas | Юж 28 ро Bs Ist Мот. aie Ordni] 2-3 в d'e Abi р М 
оК Corporation ..| ".. е Е 8 | 44 ono E qa { тов! Do. | А Ord. ....| аф 1 ы .. О on 
pou | е Trams Co. клк! жы ee к | сь 14492 | Do. 4i Ist Deb. Stock TET MD EUR 1—1), 6 13 0 | Feb, Au КЕ um 
*Leamingto ned eessen) ow 9| 1132 | — 52 | 45 63319 |+ 4259 5| 2/6 | Urban Electric Supply Ord Jen ИП 96 —39 4 И 01| April, Oct .. 
Leamington нение. „4 = M cS E a Cum. Preb СИИ |, aad Кошу | Apr Oce | ss! aa 
Leicest poration ee ry „ 12 6.617 + 11 41 7,603 ых 303 5% |4 % Оо. 4} per Cent Ist Mort Deb NE Ts 2 —2} ! ee April, Oct » E 
Lath йт vorporation ain " 12| 2.243 | 3 ‚48 | 32 | 230.299 |+ 7,027 5: 5/0 | Westminster Elec. Sup. Ord ; дине, чүч 79 —51 511 0 Арі, Oc Aj oe 
Lath Corporation s.s] s 12 diit иЗ) 26 | 22986 + 7498 5 2/3 | Do. 4i per Cent. Cum. ож e Qn MT ‘om | CA 7 
Liverpool Corporation 2 " Е | | 118 ! + 53 EG + 66 хт сю SOR 04 2 0 Jan, July | 54. ü 
Liverpool Over! .... | ИП | + E 094 |+ 46 “ү, тт 
АИ ЧЕЧЕ Г В icine Railways and Tramways. 
n . Е » , 
petes En oun Leu. wu 2 | 12586 | H 4 2: | $49 14.4320 |+ 4227 Ux Bath Elec. Trams Pref. Ord 
Т ENS e Boc баб C Mc нщ; КОЕ Do. 1B per Cant. Cur. ре o v —k A58 
Lowestoft е | 207525 ] E 5.250 | St. 144% | Do. 4b Ist Ma De aki d — i613 6 pril esee t ee 
Maidstone Соп "езозззо о е eae " 12 | 163 | 46 287,525 t 12 163 St. 4 6? B'ham & Midland T ео. tock (red.)) n 8: —B5 i 5 6 0 1 July e. ee 
Manchester Ор ее ОР. MEM 12 Lus = > 14] 10 450 Bristol Tramways cunis id s Stock: 79 —82 '51810' Jar, July Eh ce 
Me о... T 14,8 | soa is A 1 49 ST WwENMS ve tr o $ —§ * 4 е 
м Ce ss 09. » 12 | (eu T 4 ! i | 01.740 li 10,839 e 4% г. n ce d paid) EREEREER ... 7 — 71 ue : ^ eb, Aug oe $i 
Metropolitan Dist. Rail I D 4 2)2 + 14 4 27.454 + 478 10 .. Britizh Electric PaCo Ord. ооооовоовое о е 100 — 101 3 19 9 Feb, À ee | i 
tropolitan El T way.. m 12 12,154 + 1128 4 9,181 — 152 10! z$ Do. 6 рег Cent С P d. err mnn $ — | J ‚ Aug е | we 
Middleton ес. Trams ..! „ 4 7,338 | + 12 19 198.927 |+ 26,350 | ot! 5% Do. 5per Cent Bare ОООО 3:—3{ æ. hs үе Dec 1 ae 
Nelson безе ж», D" m 4 30 24 44 332,774 + 5 ! St. 4 0/ | Ро U a * er tual Debs оооооое 83 --92 г oe eo, Aug Ji 3] 
Corporation 2 + в! 4 7,297 Bl о . 4} per Cent. 2nd Deb. Stock 2 :5 B 9 | April, Oc 8 
Newcastle-on-T Cor w 12 137 | + 12 1 14.079 j= воз [| St. | 3% | Central London Ordi "Sto: PIN TU dog x 69 —74 6 20 M » Uct 3} 
taw port (Mon.) езен A | 3791) 2 55 128300 к 923 St бо! Do Die o MEC ын e 62—4 414 0 А fa n 
ortham aL NE 93» : 73 | у о. а | ӨӨӨ ӨӨ 5-87 | ‘toy 
Cian Re ee + 7 C$ 2559 ов [10 4% Со $ Ser Cent. Debs ея ой ОЕ ee 
dham Corporat уде... „ 4 553 + 14 $32 | 16,136 |— 25 5 2,6 | City of Bicminsham Trams, 5. VEMUS 100 —102 318 6 eb. .... 5 
Perth (N.B. Corporation. . P 1,778 + 64 33 | $195 = dra St ү; б m: per Cnt. Ist Mort. Dn е Кы -5} 418 0 Pi qe ace Xie 
(W. A.) Elec. T. Е 3|- 7 25 492 |= 540 ? | City & South London Rly. Con. Сї... суза оо. Abl Oct ‚о 
Peter Тапш.. . MH 25 4,531 $t. | 5% y. Con. Ord, MENU ES ЧАЙЫ; Oct? v. н 
peterborough AE E UE A + 42 45 | 55570 ‚Е a d at | 52? г. te Perp. Pref. (1891) ...... ie 5 К 0 | Feb, Aus | 2)». 2 
Чепез ..... poration | Z azl 15% — 101 3? 2:109 E 80 | 51.1 5% | Do. (1901) ны т enn 103 —190 415 6 EAM des A 
Preston Corporation ...... op 4 2 oni | + y3 н 32 | 70.409 - 1,535 St 5% Оо. (1903) E FN 10) —103 4 17 £ Fe», Aue | ee e 
Rotherham Corporation... n 9 636 + И 44 78,464 - 533 St. | 4% Ро. 4 r Cent. Perpstual D Pee es 99 —102 | 4 :8 C Feb, Aue D^ es 
Rothesay c оп.... | » 10 | 723 | + 172 | 32 | 23,632 — 475 10 6/0 Dublin nited Trams 6 cen *ecscoovc 93 —1)) 14 00 Ma , No, 00] T 
Salford Corporation ...... ae Cee ES S "EN EET | 0 1200 Gateshead ane Eodem Od a ds $90 Feb, Aus Е 
Лу " 432 + 14 159 ED . Northern & City Rly. Pref Ord. (4%)... —8 7706 TIAM б в» 
Sheffie ооз» ев Өсө " 4 г, 33 . 153,478 | Ка Н ; Б . Mrd. (4° ).. ЕС | ee : с 
Е Т ОЕ ЕЕ CN SERE E UE: 
South Metropolitan......... 2 12, $9.21 | + $39 133 | 200768 |+ итге | 101 -- | Imperial Tramways Ora ыы „| 70—75 16 0 о! Ар, Oct | .. 
Stafts ЖОЕ art ...| i 4 | 753 P 4 19 |#16'.244 | + $11,628 10 " tDo. 6 per Cent. Pref | ооо ооо вое eee. ai —3 | m | Mar d А e 
Southend Corporation ч * „ 4 8,9 | + 34 44 | 32.813 ‚ = 1,297 St. 4}% Do. 4} рег Cont. D:bs. du idet ue овоо. 2131 | Г. | Mar. ep PI сы 
Southport Tramwa ов... „ 9| 403 | + 2 4t 37,497 + 267 | 1. of Thanet E. T. & Lt. 5 per Cent. Pref, .. 66 —J 6 8 6 Jan J ү MEL °° 
Sub des ae ДҮН AS NEC MAE E IN CE Ist | 4% | Do. 4 рг Cent. Deb. Stock nt Pre 5| ЛЯ 13 9 6 Manset! 11 
дшн d Ies " T | 623 | ~ 53 | 32 | о + 259 dd 2, а Е с | 2 1 0 Jan July | T 
ини Е qu Е а ае, с S SE ur ouo i. Jan ult Гы 
а Шу е а 983 |+ e [5..2 | Ро. 4% Pret. fo DD. St esee | 4—9 4 3 6 July |... 
Taunton .... e ашын» » 9 '137 + 2 | 44 43.078 |+ 4,976 10. 2/6 | London United Trams, S" Cum. Pref. у... 84 —35 21 "s | 941 94} 
Les AREE » 4 40 | — 8 | 32 4,075 H 205 | 5% 4% | Do. 4 рег Cent. Ist Mort. Deb S 14 --2 jJ ET MEME 
Tyneside Trams Car UEM „4 159 | ~ a 1,88) + 41 | St.) -. | Mersey Con. Ord. Stock ..... | ee] 62—11 5129 ji July 1 es 
МЕ Council ,. n о 342 | — 58 19 | е + 541 lj 1/0 Meropa ай Elec. Tramways Ord... чейн 2 : | РА | Feb, Aur | 674 67j 
Д DA " 8 t 92 t 143 oe етей .......... d = г 2 | кол, oe 
Warrington Corporat Ee oean : 12 э ү; 6} | “32 31.531. |+ 574 | ољ | Do. 5 рег Cent. Cum. Pref. ... dide ^k, d = April A d 
тот Согроганоп....| 10| 3771 + 15 | 45 | 201200 |+ 1,040 o, | Do. 4j per Cent. Deb. Stock......-- ro 15 Ге, Feb,Aug | Б 
Weston-uper-Mare о... „ 3| 2,50 |+ 32 | 12565 |+ 299 | St | 32/6 Do SperCent Db. Stk ........... 97°--16) 410 0! Jan, July ip o 
Wolverhampton Co, us n 4 ' 3} 22) 31 77,810 + 3.826 | St. Metiopo'itan Railway Consolidat e» 9009. 96} —93 | 510 1 » y 33, .. 
Wolverhampton Corpn. ....| 4 433 b 44 6988 |- 3 St. 2 Do. Surplus LanisS puni ы 341—33] | 2 17 0 Feb, À 93)' 98} 
*Worcester . ee» 9| 878] + 29| 44 | 19390 |+ 3131563 Do. 3 per Cent. Preference. ........... 64 —5 4 3 0: лкы к Ж л. 
Wretham.... о $i 4 256 4- 2) 6 5,587 + 220 5% 3 Do. 3 per Cent. “A” Préferonce „з... 87 —8; 3 18 9 | Feb’ Aue i 64 
Yorkshire W.R. Tam T 4 92 t 16 44 12.68? + 229 ' | 9t. 3 Do. per Cent. Convertible Pref. ees 84 —86 | 4 1 6 Feb, A $ 871 87 
trict. vs 4 921 |+ 138 | 46 | 37,290 A овое» 91 —93 3 15 6 | We 6 * 
| lel 44 4389 + 3206 | UU LL outed py PORTE | M 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


Friow |. KATE USINESS | м Last Price | RATE | ргиовно | Business 
M hasr w par синт. DIVIDEND | Werk то Divı- NAME, Wed, вк скит. WERK TO 
ü Шш МАМЕ, No oa 8. YIBLDED. | Оов. | Nov. 1 6. E DEND К Б _Nov. 36. YimLpmp. - Оов. Ncv. 1 6. 
el Se eee Гб Higb-| Low High-| Low 
Electric Railways and Tramways— Continued. | са a est. е elephonas. 6 в б est. | est, 
St. |34% | Met. Riy. 34 per Cent. “ A” Deb. Stock..| 90 —92 |315 6 | Jan, July | 94 91 io 25 | Amer. Teleph Mor мз —147 596 , © 54 ges 
Stj or Metropolitan District Railway Ord.......| 2$ — 298 |. qz eb. Aug | 25 3% "E Do." Coll Trust Si (000 4 per Cent. Ваз. 4 3 о | Jan Jug | «| o 
St 3% | Do. 44% First Pref. eerie TL; ві —83 |3 12 3 Feb Aug | 84 8lilc 4% | Do. 4% Cons Bonds 1936 .........- КЫШНЫ ГИР Би E 
Й Д 4 — , .. e 
Se D d Elec. Riya Co. of о 74 —76 |412 0 Feb, Aug | 75 | 74 S 5 38 ,Anelo-Portue'se Tel. 5% 1st Mt. Db: Б P5777. (5 Qi August.. | ЭШ éi 
St. 3 Do. 3 рег Cent. Consoltd. Rent-charge| ,74 —76 |319 0. Jan, July TA ' Monte о i-i jé 00, Nov... | .. | .. 
St. | 6 Dc, б рег Cent. Perp. Deb. Stock......| 141 —143 |4 3 9 | Jan, July | National Со. Pref. Stock... 195 —105 513 Q | Feb, Aug | 140 105 
St. | 4 Do. 4 per Cent. Ditto....... „...„„..| 99—97 |4 2 6 | Jan, July S | | Def. Stock. ..... О 124 —126 ! 4 15 О, Feb, Aug 124i, 123 
1| 4:d. | Potteries Electric Traction Ord. ........ 4—4 .. к! April, Oct 6/0 Lo 6 per Cent. Cum. Ist Pref......... 10/—10} | 5 10 3 | Feb. Aug eae st 
1 0/6 Do. 5 per Cent. Cum. Pref. о ооеоочавоеоо a—t 7 4 0 Feb, Aug 6/0 j Do 6 per Cent. Cum. 2nd Pref MP 104—104 5 10 6 Feb, Aug і. ee | 
St | 44% | tDo. 4} per Cent, Deb. Stock. ......... £0 —€3 |5 8 6, May, Nov | 2/6 + Do. SberCent nomCum. 3rd Pref, ;,.| 5—5 | 4:1 0| Feb, Aug 5 pif 
1| 71d. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. i $4 6s | 3%. Do. Deb. Stock 3$ per Cent. (red.).. 981—!0041 3 9 6 ! June, Dec 9 р 
St | 4% | Oc, 4 per Cent. Deb. Stock... | 56—70 514 Б | Дал, July 4% Го. 4perCent Deb Stock (red)......| 99 —101 |319 0 | Jan, July | 1001 100 
100; 5 Sunderland Dist. Elec. Trms. 5% IstMtDb. is ч, бы у, uly .. 44194 | New York Telephone Co. 30 yr. Bnds.....; 981—991] 4 12 6 T 99 оң 
ч .. | 10/0 | Undergd E. Rys.Lon. 6% 1n.bds.withcoupó 37 —39 ше Dec 7.4. Oriental - denn 11—14 |4 19 6| April, Ot) - | .. 
nr .. | 5% | Do 5% Prior Lien Bonds.........,..| 100 —101 4 19 3 .. 0/7: De 6 per Cent. Cum. Pref... 11... 1б—1% i411 6 | April, Oct | s j o, 
QEON a |44%| Do. 44% Bonds with coup. 6 ..... ...) 93 —95 414 9 .. 4% | “o. per Cent. Red. Deb. Stock.. 4 9 Q! Jan, July 9» 87} 
T ..| 4% | Do. 4perCent Ist Power Ho. Dbs. .. 76 —98 | 313.6, .. & | Teleph f 44%0 Stk. (red) 981—100} 4 9 6| Jan, July eb 
TU } March © elep art cote Egypt 4$%Db.Stk.(red.) 2 21- 3 
E Ej .. | Yorkshire (W.R.) Elec. Trams. Ord.......; $ arch .. IO United River Plate Ord. ex rights 7—1] 5 8 6| July .... | 
"Es i 5 өө Do. 6 per Cent. Cum. Pref. я J n se ee 2/6 Do. 5 ber. Cent. Cum. Pete re 5—5 4 9 0 une, Dec $8: se 
> r TET denm 44% | Do. 44 Deb. St. Кей..............:.| 103 —105 | 4 5 6, Jan Juy | e| e 
TIN А | i | 
I Electric Manufacturing, &c. Financial, Investment, &c. " йэ 
a 3/0 | Elec. & Gen. Investment 696 Cum. Pret... ae 9 4 © J ai 101 10 
| | St. | 44%) Anchor Cable Со. 44 % Deb. Stock .. .. peru 470: .. 2/0 | Globe Telegraph & Trust secescccececss| 192—104 15 9 3 | SpDcMrju 134 2 
.. | Aron Electricity Meter Ота............. е T 3/0 | Do. брег Cent. Рге{.................] 13 —13{ | 4 7 0 | Sp,DcMr]u à 
11/593) Do 6% Cum. Pf. . —Q : —i; (616 0 April, Oct 6% тое 19: —134 4 96. A Oct | ** | oe 
1| 2/0 Babcock & Wilcox Огё................. TRE `4 R 3 | April, Oct 
| 10/74 | Do РтеЁ........... Te 400 is Colonial and Foreign Electric 
' 5| 4/0 | British Insulated & Helsby Cables ‘Ord... Е wi 6 18 0 uly, Feb Railways, Tramways, &t. к 
$| 3/0 | Dc. 6 per Cent. Pref.. i 104 S O O Jan, July Anel tine 5% Cum. 1 ч}—5 5 о о April, Oct | 43!) 4] 
St. | 44% Do. 44 per Cent. 1st Mort. ‘Deb. (red.)..| 101 — 4 6 6| Jan, July 2/6 | Anglo-Argentine 5% Cum. Ist Pref. ...... 4—4: |5 4 3| Jan, July| 4 4 
| " | | 9 ЕР nt Pret... I 2 | 5 ia 0 Feb, Aug 44 Do. 4 о Sek и ооо Ve oso s 96} —98 4 i: 0 id ~ 97} 
| 5 1 6 Do 6 ( еп rior en r e == © e ее. че в es | ё : S^ 
TE St 44 | Do. 4berCent. Mort. Deb. Stock... 59—62 69 0 Jan, July 5% Auckland Elec. Trams. 5% Deb. (red.)....| 109 Z ra a May July | ey) £y 
St. 44 BrushE, Eng. со 1000 Dery. 137 Dep; „Stock 2 =o 1? è 0 Jan, ў t 15 Do. $ per Cen dae UN iM Ord .... 4—5) 14 17 6 May, Nov 44 .. 
St. Do. Perpetual 2nd De НТ — Н an, july Do. 5 per Cent. Cum. Pref. ..... Hu 99 —10214 8 6j Jan, July | isu 
d C bl Con. Ord.. озофооо ооо ? = | 7 14 6 an, July 4196 Do. pene Db. PU Certs....... " _1= | id 147}! 14 
: R callen E add CU es 48—54 |416 3| Jan, July 8%, British < mbia El..Rly. Df.Ord. ...... 139 =) | : i н May NL 1244 122 
NEG St. | 44 Do. 4} per Cent. Ist Mort Debs. (red. ‚| 104 —106 | 4 5 0 | Nov, May £3 | Do. Col Ord. Stock ...... veel at —13 14 8 6. Jay July | al a 
li 1 Castner inde Alkali Со............... ЗА 3% 14 0 6! May, Nov 5% | Оо. 5% Cum. Per». Pref. Stock. ..... ' 100 —102 | | April, Oct. e 1 + 
| st. | 4 Do. 4} per Cent. Ist Mort. Deb. (гед.)..| 105 —108 | 4 3 6 | Feb. Aug . о, | Do. "per Cent. Ist Mort. ren — 100 —103 1 8 е | Jan, "July isl 
| | 1| 1 Chadburn's (Ship) Telegraph Ord. ......| 1й—1# 519 0 | March .. 4% Do. Vancouver Power Debs. `........ 102 — 101 4 6| : 1034 107] 
| 1; 0/8} | Consolidated Electric Mec ossoosce| Я #4 | 5 18 9 | August %, Do. o Регр. Con. Deb. St. ........ 974-99) | 5 | 6 | Mar Sept! «j| e 
i 1| 0/6 | Consolidated Signal Co...... ан ~t 5 7 O | April, Oct Buenos о Lacroze Trams 1st Mt. Db. | , | | 
| | 11 0/7} | Do. 6percent Cum. Pre .......... ЕВ 617 0 April, Oct 6% | Buenos Ayres Port & City Tram, ist МЕ ов joi |519 з Feb, Aug | 91. « 
d æ. IC ton & Со (Nos. 1 to 85,000) ...... an July | 0 | ee | pL. Deb. Stock а aa n e REP x , u . 
аф | Ba ры Cep Ist Mort а as | gea кары М, ГЫ DERE ар т 
| te pci ud АВО 1: |E 4 0 |Sept.... о 4495 | Do. 44% Ist Deb. Stock (red)......... is ien 410 0 | an, July | 5| *i 
) 5| 0/7: Do. 6 P Cent. Cum. Pref...........| bilas | E 15 0 | Sept .... | Cape Electric Tram Shares .... 58 ән & 6. ЕМУАМ | 95. bt 
i St. 4% er Cent. Deb. Stock,......... 98 —101 |4 9 0 Jan, July 1/3 rity. of Buenos Ayres Trams Co. (1904) Sh. ару 4 56 nd ed; ace ted 
^ Edison &, wan United (* A" Sh.) (£3 pd.) $ ex eb, Aug 4% | Do 4 per Cent, Deb. Stock.......... 95 8 Е 18 6! 'N » | T 
| .. | Do. (£5 paid) .......... E —li 9 3 0; Feb. Aug 50 | еле rete ON 5% m Mt. ron etg S290 | ay, Nov 
t. Do. ^ er Cent. Mort. Deb. "Stock (red.) —68 |5 18 O | June, Dec 5 ectric Traction of Hong Kong 5 per | © “ai 
и rd Н Do. 5 per Cent. 2nd Deb. Stock. .. +. 77 2 |6 5 0 м Sent | Cent. Ist моц. Deos о TM 79 —2 |6 2 о June, Dec 
$$ 2 | 5 Vs Do. 6 per nt. | um. CT. сс. ссоеовь = TEN oe ay, оу °° | + к | | ува VOUP. DUS. cece reece muon EERE EN ae ee э 
! + ^ ee 
| ТИР ИЕ t. 1st Mort. Deb. red. 79 —78 |515 € | Jan, July .. | Kalgoorlie Ec ans & — sa gmas .. . A 
Е эшле “оше шкы соу BoB |] SQ Dan. Jub TAE Bor Sii: dst | s - 540 Jan, July | ag | 22 
wns tae 2 2/9: | Do. 7 per Cent. Cum. Pref........... $— uly ... 5 6 Do. per Cent. Rae a eg E E а: с 
GE - doe De 4 Ar Cent. Регр. Ist Mort. Debs . J —73 |5 в O° Jan, July 51 9/7: Lisbon Elec. Trams. ©. ЖЕРД еее r zt : Г A | тИ Juiy PE rs 
Е 10) 5/0 | General Electric (1900) 5% Cum. Pref. - 00 515 6 | June, Dec O0 De Брег Сепі. Rer Mot Deb toco of loi | 4 1» 0| Jan Jur | e 
| Ж St. | 4% | Dc. 4perCent. Ist Mort. Debs... ree. €) —64 1415 0 | Mar, Sept 5% Do. 5 рег Сепч. Reg. Mort. Debs. ...... 98 —i9J $ 0 | Jan, Juy | у! 
E ыз. 5! 5/0 е ЖУ PTelegranh Works Ord... | 124—123 | 5 1: € | Feb, Aug 5 я | Madras Elec. Trams. 5% Deb. Stk. . 8,1—9) 500 à | 9), . 
жЕ 5 2/3 | Do. 44 per Cent. Рге!............... 5&—5 | 4 4 6 Feb, Aug 505 : Manaos Trams and Lt. Co. 5% Debs . 971 m 5.9 6 EL | 93:1 98 
1 ү St. |44% | Do. 4j рег Cent. Ist Mort. Deb. Stock 1074—1073 4 2 0 | Mar, Sept 562 ! Manila Elec. Ry. $1,000 Gold Вопаз...... SER 506 (Aug | S 7 
i 10! 5/0 | india Rubber, Gut. Per., &c., Works.. 12—154 16 7 0 | Feb, Aug $i} | Mexico Trams Co. Com. St. ............ 92:98}. : L D | 3s Od) 37i 
.] Beh 10| 5/0 Do брег Cent. Cum. Pref. Ua LA EU ‚901—114 415 0 Jé 5% Do. Gen, Con. Ist Mort. 5% Gold Bds. 1001 —10:4, $ 19 0 | = 101 | Gi 
| 100! 4% Do. 4 рег Cent. Debs. (red.) ..........| 93 —1J9 4 0 0 | April. Oct 69. Do. 6% 5О уг. Mort. Bds... .......... | | 
AT dis | 1| National Elec. Construction Cors oa: i— EN April . 44% Montreal St. Ry. Sterling 4$ per Cent. 102 —104 | 4 6 6 Feb, Aug ЕИ 
| ты || ..| Richardsons, Westaarth' & Co., Ltd. Ord. ы! Е HAN Bern dee UNG. See Wade ПР: —103 | 47 6 | 02 бо, 
1 2 | s Do босо Cam. Pref "Stock... | 26 — 8s 5 8 6 perk july че Perth Elec. Trams Ord. Е Кын ано 0—6. [217 0| Мау... eod 
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Street Lighting. 


THE Paper read last night by Mr. HAYDN T, Hato 
before the Institution of Electrical Engineers is very 
Interesting from two points of view. Our readers will find 
an abstract of the vreater portion of the Paper on another 
page. The first point to which attention mav be drawn is 
the relative position of gas lighting and electric lightine in 
the Вогопе of St, Marylebone ; and this is particularly 
Interesting having revard to events which took place at a 
later date in the Metropolis. In St. Marylebone 1,964 
street gas lamps two years azo cost the Council for gas 
and lighting, extinguisling, cleaning and maintenance of 
lamps, £58,815 per annum. The contractors were asked to 
revise their tender, and reduced the price considerably, but 
the tender of the electricity departinent was still lower and 
«mounted to £7,350 per annum. The result has been that 
tl.e whole of the lamps have now been converted to electric 
iwhting, the total number so converted amounting to about 
4,000. Besides saving a considerable sum рег annum, 
а large increase in illumination has been effected. Thus, 


the 1,964 gas lamps gave a total of 109,000 c.p., whereas 
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these lamps, when converted, give a total of 146,000 с.р, 
at 20 degrees, or 193,88: с.р. at 10 degrees, with the 
horizontal. From the above it will be seen that the saving 
over the old scheme was about £1,500 per annum, but we 
understand that, now all the lamps have been converted 
the saving is £2,500 per annum. Of course, it will be 
argued by our gas contemporaries that the gas lamps in 
question had upright mantles, the tender having been giver 
two years ано, No doubt the inverted mantle would have 
enabled them to lower the price they quoted, but there is 
good reason to think that prices given by the gas companies 
two years ago were on more commercial lines than those 
recently adopted at Westminster. Moreover, it cannot be 
said that the electric energy for street lighting is supplied 
at an unremunerative figure. The price charged is quite 
satisfactory, having regard to the load factor of the public 
lighting, and it enables the capital expenditure to be 
repaid within a comparatively short period. 


— 

Fur other point of view from Which Mr. HARRISON'S 
Paper is interesting is that of general information, Many 
and of illumination are given, from which 
it is clear that electric street lighting is making very good 
headway. А point brought out clearly by the author is the 
great advance made in so modifying the polar curves of 
sources of light as to give much Improved results in street 
lighting. As an Instance, We may mention the Union 
llame are lamp with dioptric clear globes, which gives 
about 4,000 C.p. in certain directions, thoush the 
definition of candle-power in such cases 
question. 


exact 
may be open to 
That, however, 1s a matter for photometrists. 
The net result is thet the distribution of light is very 
much better than it used to be under the old conditions, 
when suitable elobes and reflectors were not employed. 
Thus, in Oxford-street, with flame are lamps, the ratio of 
maximum to minimum illumination is 99 to 1; at first 
sight this sounds а poor result, but, as a matter of fact, it 
1$ much better than а great deal of the street lighting in 
this and other countries. This, however, is with the 
ordinary type of globe. With the dioptric clear (ође in 
Regent-street the ratio was only 13 to 1. In Victoria- 
street, the latest example of ваз lighting, it is 20 to 1, 
Whereas the incandescent electric livhting in Marylebone 
gives 6 tol. This is getting very near the ideal limit of 
+ to 1 laid down recently by Mr. A.J. SWEET in a Paper 
read before the Franklin Institute, There is no doubt 
that in the ease with which reflectors and dioptric globes 
can be used, electric lamps have a great advantaee over 
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gas lamps, and it is an advantage that electrical engineers 
‘should keep well to the front. 


d 


Peak Loads. 


АТ this time of year the subject of peak loads is upper- 
most in the minds of the majority of central station engi- 


neers, and 1n view of the small amount of new plant which 


has been installed during the last year or two, many engi- 
neers will have an anxious time as soon as tlie change-over 
by consumers to metal filament lamps has ceased to in- 
iluence the maximum demand for lighting. Although the 
steady increase in load factor from other causes has resulted 
in much greater use being made of the whole of the plant 
installed in power stations, the capital charges on that 
portion of the plant required merely to deal with the 


peaks in the load curve are an important factor in the 
esst of supplying energy. 


AT a recent meeting of the American Street and Inter- 
urban Engineering Association a report on power genera- 
tion was presented by a committee of the .\ssociation, and 
an interesting discussion by Mr. Н. G. Srorr on the most 
economical methods of carrying peak loads was included 
in this report. In this connection the author considered 
accumulators, purchased energy, hydro-electric power, gas 
engines and steam turbines. He states that the fixed 
charges on a battery сарае of discharging at a two-hour 
rate are so high as to put it out of the question, whilst 
purchased energy, hydro-electric energy and gas engines 
are impracticable for the same reason. Steam turbines 
are, in the author's opinion, the most satisfactory solution 
of the peak-load problem, owing to their comparatively 
low cost per kilowatt. As regards the steam-raising 
plant, Mr. Srorr suggests that the capital outlay should 
be reduced by employing large grate areas, a ratio of 30 
or 40 square feet of heating surface to each sq. ft. of grate 
area being suggested, instead of a ratio of 55 or 60 to 1 as 
usually adopted. 
| —— 

Хот havinz а eomplete сору of the report before us we 
do not propose to criticise Mr. Srorr’s conclusions, which 
are given in a recent issue of the “Electrical World,” 
although we think that а stronger case can be made out 
for accumulators. In connection with peak loads, how- 
ever, we believe that in large cities, such as London with 


its 00 generating stations, peak loads might be more | 


easily dealt with by linking-up the stations within a con- 
siderable area. This particularly applies to peak loads 
that occur in the daytime and which are usually due to 
fors. These latter are not infrequently local and шау 
affect only one or two stations. It will be remembered 
that some linking-up has already taken place in a few 
cases as а result of the Joint Conference of the London 
electric supply undertakers, but doubtless much more 
could be done if the idea were taken up more energetically. 
eue 

The Paisley Arbitration. 

AT the inoment of going to press we have received the 
substance of Mr. Rogert Наммохр award in the arbitra- 
tion between the Paisley & District Tramways Co. and the 
Paisley Corporation. The question at issue was whether 
the Company should be supplied with energy hy tlie Cor- 


t —— — I a a ——— ———3À: 4 € 


poration at a lower rate than hitherto. The rate laid down 
by Mr. Нлммох is a sum of £4. 15s. per annum per kilo- 
watt of maximum demand plus a charge of 0475d. per 
unit. As to whether this is higher or lower than the old 
tariff, which varied with tbe consumption, and in which 
the price per unit fell to 114. after the first 400,000 units 
per annum, it is diflicult to say, because we do not know 
how the load factor (which was stated to be only 167 per 
cent.) was determined. It 1s interesting to note that tlie 
maximum load in future is to be determined by the con- 
sumption duriny 30 consecutive minutes, twice the maxi- 
mum figure so cbtained throughout the year being taken 


as the maximum load. А clause is also included to guard 
avainst variations in cost of fuel. 


———— Il G Ő 


New St. Vincent Ascension Submarine Cable. — The Tele- 
graph Construction & Maintenance Co.'s es. 7 Colonia ?. will 
leave the Thames early in December to lav the Western Tele- 
graph Co.’s new cable between St. Vincent (Cape Verde) and 
Ascension. The cable has been manufactured by the T.C. & M. 
Co.. 15 1,775 naut miles in length, and will be ready for working 
about the end of the vear. The cable between Ascension 
and Buenos Ayres has already been completed, and із in 
operation. 

Improvement in the Mercury Lamp.— According to 
" Engineering News " the mercury vapour lamp has now been 
fitted bv its inventor, Mr. Peter Cooper-Hewitt. of New York, 
with a fluorescent reflector to correct itsabuormal colour values. 
The reflector consists of a hood having a white surface of some 
dull enamel which results in а diffused reflection. It is coated 
with a film of fluorescent material, which шау be a rhod- 
mine dyve carried in а cellulose binder. It has been known fer 
some time, of course, that rhodamine fluoresces with a тиф: 
light when subjected to the higher wave lengths of licit, suc’: 
as are given off by the mercury tube. 


Electrical Development in Palestine. — The U.S. consul i t 
Jerusalem reports that nothing more modern than an ordinary 
oil lamp was used for ligbting in Palestine until about four vears 
асо, when the first electric plant was installed. The first 
building to be thus hgbted was the French Convent of Notre 
Dame de France, The second lighting plant was put up about 
three vears ago m the East Но. The third was in the new 
German sanatorium opened during the past summer by Prince 
Eitel. The fourth ts now under construction in the new Grand 
Hotel. These installations consist of a storage battery and a 
generator driven by a gasoline engine. All the materials, even 
the distilled water, are brought direct from Germany. 

“The Central."— The current number of this periodiccl. 
which is alwavs welcome to that ever-increasing body. old 
" Central " students, is prefaced by a portrait of one of their 
number. Prof. №. J. Pope. In spite of the high-class character 
of this journal we are surprised to find the editor bitterly 
complaining of lack of copy and beseeching his readers to help 
bim out m this respect. The articles in this issue include : 
“Steel Making.” bv Mr. Н. С. Armstrong ; “ Rainfall, Stream 
Flow. Evaporation and Reservoir Capacity.” by Messrs. Н. C. 
(fore and D. Н. Thomson; " Boiler Management. bv Mr. H. 
Mayes; and " Виз Nest Photography.’ by Mr. А. Ч. 5. 
Glaisby. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Assab — Perim .................. July 8,1909 ... — 
Malta—Tripoli........... ... -.... April 20, 1910 ... — 
Latakia—Palura  ......... . ... May 26,1910 ... —- 
Obock —Djibouti........ skates June 24, 1910 .. —- 
Тапшег— Oran |.................. Бери. 23, 1910... — 
Tourane · Апоу........... .. .. . Sept. 25, 1910... — 

. Paramaribo—Cavenne ......... Oct. 1,1910 . — 
Тапиег— Cadiz ..... ление Cct. 23, 1910 Nov. 19, 191C 
Teneriffe-—St. Louis ...... ae Oct. 27, 1910 — 
Marseilles — Barcelona ......... Nov, 2, 1910 Nov. 4 1910 
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Wireless Telephony between Seattle and Tacoma.—We 
understand that wireless telephonic communication has 
recently. been established between Seattle and Tacoma, a dis- 
tance of about 40 miles. The equipment used consisted of a 
Dubilier oscillator worked from the ordinary lighting circuit, 
the frequency of the oscillations being about 100,000. 


London Telephone Service.—* The Times" states that 
notices were served some time aco upon the subscribers to the 
Avenue and Bank exchanges regarding the approaching 
trensfer of their circuits to the Post Office system. Similar 
steps will be taken as time goes on with regard to the suburban 
exchanges (about 14 in number), so that all necessary 
arrangements may be completed on or before January Ist, 1912. 

Electricity in Mining in Mexico.— The “ Electrical Review 
and Western Electrician " states that in the enlargement of 
its machinery equipment the Negoctacion Minera de San Rafael 

Anexas. of Pachua, Mexico, has provided for motor 
still tion totaling 2,000 H.P. The larger ea of this 
installation will take power direct from the 2,000-volt. mains, 
while the smaller motors will be fed with current at 440 volts 
from several groups of transformers. Motor-driven. pumps 
are used in the cvanide plant for handling slimes, sands and 
solutions, each tube mill being operated by a 100 Н.р, motor. 
while in the stamp mill а 75 н.р. motor is employed to drive 
each group of twenty stamps. 

The Incorporated Municipal Electrical Association and 
Trading Powers.—A statement having been made to the effect 
that the Extension of Powers Bill (Electrical Contracting) has 
been temporarily dropped bv the. I.M.E.A., Mr. Н. Faraday 
Proctor, honorary secretary of the Association, writes to 
inform us of the true position of affairs. The Association 
at their meeting last summer decided that the question should 
be considered, with the result that a circular letter was issued, 
чении. among other things, that the inquiry was of a pre- 
liminary nature and not binding on any member replying to it. 
Until a week or two ago this was the only action taken that 
can be regarded in апу way as official. It is not intended, Mr. 
Proctor informs us, to push forward a Bill in any hurry. In 
fact. it has not vet been decided whether a Bill shall be presented 
at all. 


An Argument for the Use of Electric Traction in Mines. 
We should like to call the attention of all readers of THE 
ELECTRICIAN to a letter headed " Horses in Mines,” bv Mr. 
John Galsworthy, which appeared in ^ The Times " for Monday 
last. In reading the accounts of the recent strike among the 
coal miners in South Wales no one can have helped noticing 
the entirely unnecessary cruelty to which а number of mine 
pomes were subjected, bv being left in imminent danger of 
suffocation and without food and water for many days. As 
Mr. Galsworthy points out. there is а broader question at 
stake upon which it is well to insist at the present time. From 
the verv conditions under which thev work, pit ponies are 
constantly subjected to cruelty, intentional or unintentional, 
while their whole lives are lived under entirely unnatural 
conditions. Surely this is to а great extent unnecessary. 
Electrical energy is already largely used in mines for other 
purposes, and there 13 no sort oL reason why it should not be 
used for underground haulage to a greater extent, and thus 
allow the work to be carried on more humanely. Why does 
not the Roval Commission on Mines look into the matter ? 


Fog and the London Underground Electric Railways.— 
In the olden davs, when it was foggv. the Londoner stopped 
at home until it cleared, or, if necessitv forced him to go out. he 
made his laborious way along the railings, not trusting him- 
self to the care of any vehicle. Now, this is changed, and with the 
e tubes " available the Londoner is able to travel across London 
even during fogs without danger to life or limb, if we except 
the brief intervals at each end of his journey during which he 
isin the outerair. The extent to which the London “ tubes ” are 
used during foggv weather is well illustrated by some figures 
which have been published regarding the extra traffic on 
Tuesday and Wednesday last, days which, it will be remem- 
hered, were exceptionally foggy in London. The Piccadilly, 
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| Bakerloo and Charing Cross Tubes carried. 50.000 more 


passengers than on the previous Tuesday, while on Wednesday 
morning 22 trains were dealt with at the Trafalgar-square 
station between 8:30 and 9 a.m. This shows that though 
Londonets at times prefer to stick to the upper air during their 
journevings they are well aware of the underground facilities 
offered and employ them on occasion. 

Pyrometry.— Last Monday Mr. €. В. Darling vave the first 
of his series of lectures before the Roval Society of Arts on the 
subject of руготету. After summarising the work of early 
investigators, the lecturer dealt briefly with particular methods. 
The gas thermometer was the foundation of all our accurate 
work in this direction, and by using а platinum-rhodium bulb 
temperatures up to 1.550 С. could now be measured by this 
means. The water рутотеег had the advantage of cheap- 
ness, and when made in such a form as that of Siemens it was 
simple to use, but did not give a continuous record. 
cones were now made with intervals of 830°C. ; the “ Sentinel " 
pvrometers, consisting of a series of salts. gave а similar means 
of determining lower temperatures within. certain limits. 
Expansion pvrometers were apt to give trouble owing to a 
shifting zero. Graphite in an iron tube had been used. with 
some success in this class of pyrometer, and gave the tempera- 
ture on а dial. Another dial instrument depended. upon 
mercury in а steel tube, this being connected to à pressure 
gauge. The mercury being under pressure did not boil, and 
thus a form of mercury thermometer was obtained for com- 
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paratively high temperatures. 


Central Station Statistics for Canada and the United 
States.—-The Electrical World " states that the summary of 
central stations published in the October issue of Те MeGraw 
Electrical Directory ` gives for the United States, Canada and 
Mexico a total of 6,180 companies, as against 6,055 in the April 
issue. While the increase is thus 125 companies, there are 
actually 195 new companies given in the October issue, the 
discrepancy being due to consolidations and amalgamations, 
which were more numerous than usual during the past. six 
months. The total number of companies for the United 
States is 5,669, as against 5.550 in the April issue, with 181 new 
companies added. The number of municipal plants per State 
is given for the first. time, the total number being 1.430. 
There were 1.377 in the April issue. The companies using only 
alternating current number 3.760, while there are but 916 
using only direct current. An effort is being made to get infor- 
mation for the directory аз to the number of plants supplving 
steam for heating. as well as of those that manufacture ice. The 
number of plants so far recorded as furnishing steam is 296; 
those manufacturing ice are 105; besides which there are 122 
whose names indicate thev may be engaged in the manufacture 
of ice. There are 159 companies doing purely transmission 
work and 1.220 using water power. 


А New Propeller.—On Sundav last a number of engineers 
from the U.N. battleship “ Minnesota witnessed an 
Interesting demonstration of а new marine steering propeller, 
This was fitted to Mr. W. P. Durtnall’s boat " Paragon I.” 
The propeller. resembles a paddle wheel, aud revolves 
horizontally below the surface of the water at the end of a 
vertical shaft. the blades being designed so that. as they 
revolve. thev are automatically feathered. It is claimed that 
with this propeller cavitation ìs impossible, so that very high 
propeller speeds are possible, whilst the efficiency of propulsion 
is increased, А remarkable feature of the new propeller is 
that the feathering action of the blades can be brought about 
at anv desired angle in relation to the stern of the boat, so 
that a rudder is unnecessary. The ease with which Mr. 
Durtnall’s boat can be manceuvred was a revelation. to 
those who witnessed its trials. We understand that reversal of 
the driving engines i8 not required, so that internal combustion 
engines can be adopted ; and it is hoped that the use of these. 
latter for marine work will thereby be considerably extended. 
The propeller is the invention of Mr. L. Vojacek, а Hungarian 
engineer, and the sole manufacturing rights for Great. Britain 
and other countries have been acquired Бу the * Paragon ”’ 
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Marine Propeller Co. It is interesting to learn that a passenger 
boat on the new system has been running for some time in 
Hungary, and 16 is stated that tests have shown that | е 
propulsive efficiency is no less than 64 ‘per cent. Inter- 
esting developments are therefore to be expected. 


An Automatic Electric Railway.—In the *“ Mining World ” 
Mr. F. C. Perkins gives an account of an automatic trans- 
porting equipment, which is now in use at Blossburg. This 
line connects a coal mine with the svstem of the New York 
Central Railway, the difference in level being rather over 
500 ft. in a distance of 5.000 ft. The electric motor cars or 
coal carriers receive their current direct from the rails on which 
they run, instead of from a third contact rail or trollev. The 
trains consist of two motor cars with a capacity of 2,000 lb. 
each, and four trailers each carrving 3,000 lb. of coal. The 
arrangement is such that the trains may be operated auto- 
matically, or may be controlled bv an operator riding on one 
of the motor cars. It is stated that less than a quarter of an 
hour is required for a round trip, loading the cars at the mouth 
of the mine, transporting the load to the railroad tipples and 
automatically dumping the coal, returning emptv to the mouth 
of the mine. 


№ Copper-Chromium  Alloy.—According to “ Engineering 
News ” Mr. Elwood Haynes recently read a Paper before the 
American Chemical Society, in which he described researches 
on the production of alloys of cobalt and nickel with chro- 
mium. These are intended primarily for use in contact-tvpe 
spark plugs for internal combustion engines. А standard 
mixture was developed having 75 per cent. cobalt and 25 per 
cent. chromium. This was prepared under special conditions. 
A tough malleable metal was produced having an elastic limit 
of 79,000 Ib. per square inch. a tensile strength of 96,000 lb.. 
with an elongation of 3 per cent., and a modulus of elasticity 
of about 30,000,000. Ву increasing the percentage of chro- 
mium, sufficient ductility was obtained to enable cold work- 
ing to be emploved. The principal property of the new allov. 
besides those above mentioned, is its practical immunity from 
the attacks of oxvgen, moisture, acids and alkalis. Ву 
mixing this allov with various other metals the properties 
were modified and brittle allovs were obtained which were 
hard enough to scratch quartz. 


Electrification of the Boston & Albany Railway at Boston. 
An interesting article on this subject appears in а recent 
issue of the " Electric Railway Journal.” It is stated that 
the commission appointed by the Massachusetts Legislature 
to consider the whole question of the electrification of steam 
railways within the metropolitan district have now received 
reports on the electrification of the main and suburban lines 
of the Boston & Albany Railroad, between Boston and South 
Framingham. The equipment will be substantially of the 
type now in use by the New York Central Railroad at the 
Grand Central Station in New York, but with one important 
difference, namely, that continuous current at 1,200 volts will 
be employed instead of 600 volts for which the Central Rail- 
road distribution system was designed. For the local service 
on what is known as the Newton circuit, multiple unit cars 
will be provided, while for local trains running direct between 
Boston and South Framingham, and for through trains to the 
latter point, electric locomotives of the New York Central tvpe 
will be employed. Although the limits of the metropolitan 
district, within which the electric haulage of passenger trains 
is considered, do not include Framingham, it was necessary to 
arrange for electrification as far as that junction point, as it 18 
the western terminus of the four-track section of the Boston 
& Albany main line. At this point, therefore, all through 
trains bound for Boston will drop their steam locomotives and 
complete their trip to Boston behind an electric locomotive ; 
and the opposite change will be made for outgoing through 
trains. Much construction work and some remodelling of the 
tracks will be involved in carrying out this plan. The local 


traffie, which now uses the two southern tracks on the main 
line, will have to be carried on the outside tracks of the group 
of four, leaving the two middle tracks for the through traffic. 
This change will involve building considerable additionj] 
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station accommodation and a large number of overhead cross- 
ings. Just outside the South Ntation at Boston a rather 
extensive re-arrangement of tracks will be necessary, while 
two of the present stations will be combined in order to avoid 
the existing ` bottle neck," and to allow four tracks to be used 
all the way into the South Station. Financially, our contem- 
рогату observes, the change offers no early promise of being 
advantageous to the railway company. Operating and fixed 
charges under the proposed scheme will apparently much 
exceed the earnings possible in the near future from the elec- 
tried trafic. There are, however, large possibilities of 
increased earnings in а reduction of fares and quick trains at. 
short intervals. 


Spectrum of the Carriers of Positive Electricity from 
Aluminium Phosphate.—At a meeting of the Royal Society 
held on November loth, Dr. F. Horton read a Paper on this 
subject in which it was pointed out that the emission of 
positive ions from substances heated in a vacuum had been 
investigated by several experimenters, and it had been found 
that the ratio of the charge to the mass of the ions was the same 
for all the substances so far experimented on, Assuming that 
the charge was equal to that carried by the hydrogen ion in 
electrolysis, the mass of the carriers of positive electricity from 
heated substances must be about 26 times that of the hydrogen 
atom. The object of this research was to obtain the spectrum 
of these ions. Aluminium phosphate was chosen for investiga- 
tion because of the very large positive ionisation produced on 
heating this substance. A calculation showed that, with the 
apparatus used, one might expect to collect а sufficient 
quantity of the carriers to obtain their spectrum in а small 
vacuum tube. The vessel used to collect the carriers was 
cooled in liquid air during the passage of the thermionic current 
froma strip of platinum covered with aluminium phosphate to а 
surrounding platinum cvlinder. The material collected was 
then allowed to vaporise and its spectrum was obtained bv 
rendering it luminous with an electrodeless ring discharge. The 
spectrum of carbon monoxide was always obtained, although 
precautions had been taken to exclude this gas, or materials 
which might give rise to it, from the apparatus. It was con- 
cluded. therefore, that the positive ions consisted of carbon 
monoxide, the molecular weight of which agreed fairly well 
with that required by the results of the e/m determinations. It 
was considered improbable that this gas was evolved on heating 
every substance which had been experimented on in the determ- 
inations of the specific charge. but from the nature of the appa- 
ratus used, it must alwavs have been present during these 
determinations. In the Paper, reasons were given for believing 
that molecules of carbon monoxide readilv acted as carriers of 
positive electricitv, and this gas probablv diffused into the hot 
metal or other substance and was evolved in an ionised state. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. W.C. Clinton. B.Sc.. contributes an article on ` Crest Factors 
and Form Factors of Symmetric Periodic Curves," 


We conclude our description of the new power station of the 
General Post Office. 

At the meeting of the Institution of Electrical Engineers last night 
Mr. Haydn T. Harrison read a Paper on “ Street Lighting by Modern 
Electric Lamps." This Paper was also read before the Manchester 
Local Section on Tuesday last. 

Sir J. J. Thomson delivered his Presidential Address to the Junior 
Institution of Engineers last week. 

We analyse the accounts of the West Ham Corporation Electricity 
Department for the vear ended March 31. 1910. 


The referendum of the Acton ratepayers has resulted in favour of 
the proposed transfer of the Council's electricity supply undertaking 
to the Metropolitan Electric Supply Co. 

On Monday the Post master-General made an announcement in the 
House of Commons relating to à number of proposed improvements 
in the postal and telegraph services. 

In the dispute between Scarborough Corporation and the local tram- 
ways Company the Board of Trade have decided in favour of a 
limited service of cars being given by the Company. | 
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Municipal Loans.—An inquiry was held last week into the applica- 
tion of Stockport for permission 10 borrow £15,000 for electricity 
supply purposes.— Leek Council ha уе applied for sanction to a loan 
of £4,000 for extensions of their electricity undertaking. Edinburgh 
Electric Light Committee recommend that application be made for 
sanction. to borrow £37,000 for additional plant at Dewar-place 
station. 

Leqal.—The hearing of the action for damages for alleged libel 
brought by Mr. W. Griffiths and Mr. B. Н. Bedell against Nir John 
Benn, in connection with the Mile End-road surface contact tramway 
experiment, was continued this week, and was again adjourned. 

Mr. Robert Hammond has made his award in the Paisley Arbi- 
tration. 


OBITUARY. 


Gustav Binswancer-Byxu.—It is with great regret that. at the 
moment of going to press, we learn of the death of Mr. Gustav Bvng 
chairman of the General Electrie Co, Though Mr. Byng has been in 
failing health for some time. his death will come as a shock to many 
of his numerous friends. We shall hope to deal adeq uately with the 
many events in Mr. Byng's life and his influence on the electrical 
industry in our next issue. 

С. Н. B. GraAsrER. —We regret to record the death of Мг. С. H. 
Brougham Glasier, vice-chairman of the Charing Cross; West End & 
City Electricity Supply Co.. chairman of the Derbyshire & Notts and 
the Kent Electric Power Syndicates, and а director of the Derby- 
shire & Notts Electric Power Со... and the Suppliers’ Construction Co, 

RoBERT Gitmove.—The death is also announced of Mr. Rohert 
Gilmour, district manager of the National Telephone Co. in. Edin- 
burgh. Mr. Gilmour, who was 45 Vears of age, was a native of Paisley, 
After nine months in the telephone service in that town he became 
exchange inspector at Glasgow. He was appointed local manayer 
at Kilmarnock in 1886, and subsequently acted as superintendent 
of sub-exchanges south of the Forth. and afterwards district manager 
at Aberdeen, Dundee and Ulster, In J uly. 1909. he was appointed 
district. manager in Edinburgh. 

THE Late Sir CLIFTON Вовтузох— The body of thelate Sir Clifton 
Robinson (who died suddenly in New York on the 6th inst.) was 
interred at Kensal Green Cemetery on Friday, А large number of 
relatives and friends were present at the interment. 


APPOINTMENTS VACANT AND FILLED, 


— 


The Council of the South African School of Mines and Technology, 
Johannesburg, invite applications for the position of Professor of 
Electrotechnics, Salary £1,000 per annum, with a limited amount of 
private practice. Particulars from the H igh Commissioner for South 
Africa, 72, Victoria-street, Westminster, London, S.W. Applica- 
tions to the Secretary. Р.О. Box 1,176, Johannesburg, by Jan. 31, 
1911. бее also an advertisement. 

Llandaff and Dinas Powis Rural Council require an electrical 
engineer for the three-phase transformer sub-station at Whitchurch. 
Applications to the Clerk, 20, Park-place, Cardiff, by noon Dec. 1. 


Мг. С. С. Milnes has been appointed temporary engineer and 
manager of the electricity and tramway undertakings at Lancaster, 
in succession to Mr. W. A. Tester, who is leaving for South Africa. 


Mr. Frank S. Rishworth, B.E., M.I nst.C. E., of the Cairo School of 
Engineering, has been appointed professor of engineering at Uni- 
versity College, Galway. 

Southwark Electricity Committee have made the following ap- 
pointments :— 

Mr. Lawrence А. Gommersall. charge engineer at the electricity works 
(vice Мг. H. Wardlaw, resigned), at £2. 5s. per week, rising by annual 

Increments of 5s. to а maximum of £3: Mr. Frank Barton, engineer.in- 
charge of hydraulic machinery at Manor- place depot, at £2. 5s. per week, 
rising by 25. 6d. per week annually to а maximum of £2. 10s, 


INSTITUTIONS AND SOCIETIES. 


Optical Convention.— A meeting of the Permanent Committee is 
to be held on Tuesday next at the rooms of the Chemieal Society, 
Burlington House, to consider what action should be taken with a 
view to organising an Optical Convention in 1912. 
are invited to attend. 

Birmingham Local Section of the LE.E.— At the first mecting of 
this Section. held on Wednesday. November I6th, when Mr. M. J. 


All interested ! 
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Railing delivered his address (of which an abstract appeared in our 
last issue), there was a record attendance of members. After the 
meeting a pleasant evening was spent. at the invitation of Mr. 
Railing. in the Windsor Room of the Grand Hotel. Those present 
seemed to appreciate very much this opportunity of a friendly chat 
with friends and acquaintances, Mr. Railing. in replying to a vote 
of thanks, said that he hoped they would be able to do more in 
future in the way of friendly intercourse amongst. the members, 
particularly with a view to encouraging the attendance of those who 
did not reside in Birmingham. 


Association of Mining Electrical Engineers.— 4 general meet- 
ing of the recently formed East of "eotland. Branch of this Associa- 
tion was held at the Carlton Hotel. Edinburgh. on Saturday last. 
The opening address of the session was delivered by the acting 
president, Mr. Н. Gordon Fraser. De Uing first with the objects of 
the Association, Mr. Fraser said that they wished to propagate the 
knowledge required for dealing with electrica! engineering in col- 
lierv work. while in bringing mining managers. electrical engineers, 
manufacturers, and consulting engineers together. it was hoped by 
mutual exchange of ideas and results of experience. vastly to improve 
the application of electricity to colliery working and in other Waves 
to foster and protect this branch of the industry, as well as to increase 
the safety of the pits themselves. He touched upon some ques- 
tions relating to “earthing " systems in collieries and upon the 
proper design of switehgear and other plant. А short discussion 
took place on these points. The meeting. unanimously. confirmed 
the appointment. of Mr, Thos. Davidson as hon. sec. of the branch. 


The Committee for the Protection of Electrical Interests, — This 
Committee will hold a general meeting to discuss the advisability of 
undertakers under the Electric Lighting Acts being empowered to 
wire premises and supply apparatus for the consumption of electrical 
energy. on loan or otherwise. on Wednesday. December 7th, at 8 p.m. 
The meeting will be open to all members of the electrical industry, 
and those who would like to take part are invited to send in their 
names to the hon. sec, (Mr. В. Borlase Matthews, Bank Buildings, 
Kingsway. М.С). By courtesy of the Council. the meeting will be 
held in the lecture theatre of the Institution of Electrical Engineers, 
Victoria-embankment,W.C. [n the unavoidable absence of the presi. 
dent (the Hon. Arthur Stanley. M.P.). the chair will be taken by the 
vice-president, Mr. Robert Hammond, | 

Arrangements have been made for those «ho 
together before the meeting to do хо 
The price of the dinner is Зх, 6d.. but no tickets wil] be issued, [t would, 
however. be a convenience if those who purpose dining would let the hon. 


sec. Know of their intention todoso. As the dinner іх, of course, informal, 
ordinary dress will be worn. 


ll 
ARRANGEMENTS FOR THE WEEK, 


PRIDAY, November 25th (to-day). 
Puvsica,, Socrery. 

ô p.m. Meeting at the Imperial College of Science. Imperial Insti. 
tute-road, South Kensington. Agenda: "The Electric Stress 
at which Tonisation begins in Air," Бу Dr. A. Russell; “The 
After-glow produced in Gaseg by Electric Discharge,” by 
Prof. the Hon. R. J. Strutt, F.R.S.; “ Exhibition of a Surface 
Brightness Photometer,” by Mr. J. S. Dow; and The Approxi- 
mate Nolution of Various Boundary Problems hy Surface 
Integration. combined with Freehand Graphs," by Mr. L. F. 
Richardson, | 

MONDAY, November 28th. 
RovaL Society or ARTS, 

8 p.m. Meeting at John-street, Adelphi. Lecture on "! Industrial 
Pyrometry," by Mr. С. В. Darling. Cantor Lecture Il. 

TUESDAY, November 29th. 

Ran, way SIGNAL AND TELEGRAPH ENGINEERING 

$р.т. Annual General Meeting at the Nt. 
Institute. 

WEDNESDAY, November 30th. 
STUDENTS SECTION OF THE INSTITUTION op 

(49 p.m. 


would like to dine 
at Gattis Restaurant in the Strand. 


ид 


INSTITUTE, 
Marylebone Church 


| - ELECTRICAL 
Meeting at Victoria Embankment. 

way Brakes and Brake-Gear,” by Mr. 
THURSDAY, December 1st. 


ENGINEERS., 
| RÖNTGEN NocIETY, 


Paper on” Tram. 
J. C. Rennie, 


5.15 p.m. Meeting at 20, Hanover.square, W. 


ELECTRICAL ENGINEERS 
Ofticer Commanding, Lt.-Col. Н. М. Leaf. 

The following orders have been issued for the current week :— 
Monday, Nov. 28th, A 7 Company.— Technical Drill, 
Tuesday. Nov. 20th, © BY Compiny.- Technical Drill. 7 to 10 Pm. 
Thursday. Рес. Ist. 7 C Comparvy;- Technical Drill, 7 to 10 p.m. 
priday, Dee. 2nd, D 7 Company. —'T. ehn ea] Drill. 7 to 10 pm. 


(LONDON DIVISION). 


7 to Јо p.m. 
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to the mains a the same date was 999 (equivalent to 10,313 н.Р. ) | 


WEST HAM ELECTRICITY SUPPLY ACCOUNTS. compared with 833 and 8,683 н.р. at March 31, 1909. 


EET | We give below an analvsis of the accounts for the vear ended 


"n Ж March 31st last. together with the cost per unit : or ei 
Although in his first annual report on the electricity under- "RES P рев 


: | soe. | item. 
taking at West Наш Mr. Н. Н. Couzens has to record a deficit Cast qaem said 
of £2,900, this is due to special charges. As a matter of fact. | Generating Costs. 1909.10. 1908-0. 
the undertaking has made marked progress, an improvement Coal, &c. УЕА Я £18.35: ... 0.284. и 0:25. 
of about £4.000 being shown in the financial position, com- Oil, waste, water. &г..... ЕЕС 109 sas 0-01d. ... OOd. 
: А m. ; "NUT — | Wages at generating station ее, 4.532 ... 0.064. ... 0-000. 
pared with that in the PEEV TOUS FENT, after the special items Repairs and maintenance (esee 3.975 O-05d 0-014. 


referred to above have been deducted. о ret ean 454 ... 000d. ... ӨӨ. 


А considerable increase bas taken place in the output of 
energy, the total number of units sold, viz., 19,156,399, during 
the 12 months ended March 31. 1910, being greater Бу 3,634,344 | Distribution Costs. 


——— . 


Total Generating Costs .................. £28.053 ... (-35d. ... 0-25d. 


Qa Anes ği 
. SE —D 


o: . tepairs and maintenance of mains. and 
than the total recorded а vear ayo. To this increase private "E pn у £1.475 0-02. 3 
hehting, pow er and heating and the fraction supply have Repairs and maintenance af transformers Өх? эз 0:01. к 0-05d 
contributed. The main factor. however, is the power load - X & meters ......... 1.00%... 0-024. J 
(including beating). which has increased bv no less than 43 CET feed E 44 T 00d. = out 
` i Ds . se ramway feeders а.е н... ... A .... 0004. 
per cent.. and now accounts for 11 694.132 units. As the b оо dde 
tramways took a supply of 4.815.592 units, it is evident thet Total Distribution Costs .................. $3.73... 90-9024. ... 0.074. 
the lighting load was only of minor importance. The sales MONA —  —— Ss = 
A | : ; 948 797 р nding Lamps. | | 
ot PREIE) for private lighting totalled 1,948,797 units, ae Palen in "m 51.347 ... 90-024. ... 9:024. 
increase of 1 per cent. compared with the previous | year's out- Artizans’ dwellings ............. eere бо... 0-000. ... (ӨО. 
put; and as the average price obtained for these units was eic Lh. ez e 
only 2 2-79d.. it cannot be said tbat the power supply (for which Total Attending Lamps .................. £1.912 ... 0-024. ... 0-024. 
the average price obtained. was 08d. per unit) has been Management Ccsts, &c. a cci 
detrimental to the interests of the hubting consumers. The | Salaries ии £3.163 ... воҳа. ... Odd, 
low price at which electric power is obtainable at West Ham oe MAE МЕ pu она 0-014. 
ity i MUM expenses шение. 
must certainly be of considerable benefit to the town, and |. ee c MM К 
General establishment charges ............... 60] ... 0414. ... 0:024. 
manufacturers are certainly likely to apprec iate the advant- | Corporation stock expenses. ние: 94... Gd, ... ӨӨ. 
ages of erecting their works within the borough. Special CHAMBER О ОО 3.206 ... Q:04d. ... Od. 
As regards the revenue, an increase of about 10 per cent. is gm rcm, c dem 
A m l | i ч i р . Total Management Costs .................. £9.114 ... 61043. ... 0:124. 
recorded, whilst the average price obtained рег unit has 
ope S D (O2 0-9: : The 1 (1 al [1 'f( 1 d | . 
decreased попі 1:0 d. to 0.934 Phe ps factor in this | Rents, rates and taxes ......... леер А $0.262 ... ома... 0.024. 
decrease is the traction supply, for which the average price | Works executed for сопхитегх oiii... vac QM ee L 


worked out at 0:954. per unit, as against 0. 997d. à year ago. Deficit on sales department не: 600... Old. ... 0-000. 
The expenditure side of the accounts, however, shows а | TOTAL COSTS (ег. capital charges) ......... £48.814 ... 0614. ... 0604. 


considerable increase. Apart from those totals which, of apita charcos ч === 
necessity, increase with the output, several items also show | Sinking fund and repayment С £13.666 ,.. 0:174. ... (0-11. 
an increased cost per unit. The most important change is in | Interest ......... КОС qve x v ei dices ea Mum dira 14.10] ... 0-18d. ... 0:224, 
rents, rates and taxes. For some time the undertaking has | Contribution to capital account pending ae l ‚ 
heen undergoing revaluation and assessment; аз a result of | q M BE ОИ ла eee m UTE p» o. 
the negotiations the assessment has been fixed at £11.500. p MC MM ME аа | 
The amount paid for rates has in consequence increased from To:&l Capital Charges, &с................ £33,015. ... 0-424. ... 02d. 
£105 to 55.322. The method of account keeping in connection | | === к= = 
with the Sales Department has been remodelled, and increased dcos кшш (ine. capital charges) ........ . £82,729 ... 1034 ... 17654. 
charges in respect of interest and central administrative | рухае lighting Lee ‚ £22.028 
charges amounting to £600 are included this year for the first | Power... 29.179 
time. Again, as the result of revaluation of the stores, it has | Traction... 20.005 
heen decided to write down the items to the extent of £2,807. | Heatmg |... E E Ins 
i | | | Special lighting (artizans dwellings) ....... 333 
To meet this a corresponding sum has been transferred from | publie lighting... 6.589 
the Reserve Fund. Among other special items contributing | Interest (hire purchase) и esses 30 : 
to the deficit on the present occasion, Mr. Couzens draws ОЕ Уин тесу еее = 
attention to new offices which have been erected at a cost of | Miscellaneous. «sss 162 
£337, and paid for out of revenue ; £149 has been written off Ана ы M MN die CENA ee 
: "s à | : Arc lamp eolumns оос ае 43 
the old free wiring scheme; whilst special expenses in con- РН — жеше 
nection with the Local Government Board inquiry amount to | TOTAL ВЕСЕРТЯВ................................. £79,829 ... 0'99d. ... 112d 
£230. Taking into consideration the above conditions, It will ts DONC Gis osos er ona вава E ia РР 42.900... 0044. ... 0:074, 
be seen, therefore. that. the undertaking has bv no means had а m surplus, 
set back. This deficit of £2,900 is met bv а sum appropriated out of 


The capacitv of the station was unchanged, viz.. 11.400 kw., | the Reserve Fund. In regard to the debit balance of £600 
whilst {һе maximum demand increased from 6.100 kw. to ' shown bv the sales department and included in the total 
6.359 kw. (1.248 k.v.a.). In view of the big increase in the | costs, Mr. Couzens remarks as follows :—" When considering 
output of energy, it is not surprising therefore that the load- | the results obtained in the sales department the following 
factor was 34-38 per cent., compared with 29-1 per cent. a | facts must be carefully noted :—(1) If no installation work 
vear ago and 23:5 per cent. in 1907-8. were done the minimum expense to be borne bv the whole 

It тау also be of interest to mention that 23,827,281 units undertaking in connection with business getting would amount 
were generated, the number used at the works and lost in ; to considerably over £1.500 per vear, and even then the scope 
distribution being 4,670,882, ог 19-6 per cent. of the total ' would be more restricted than at present. (2) The under- 
venerated. taking would not expand so rapidly, due to our inability 

The development of the undertaking can also be judged promptly to quote prospective consumers firm figures for the 
from the fact that 309 new consumers were obtained during whole work involved in connection with the installation of 
the 12 months, bringing the total number of consumers at electric light and power. І regard the function of the sales 
March 31, 1910, to 2,554. The number of motors connected department, not so much to show a profit in itself, but to 
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increase the sale of electricity and extend the same in every 
way possible, thus benefiting the whole undertaking. Despite 
the debit belance shown for this vear, I think it may be fairly 
claimed that the above has been achieved. The object of the 
department is not to obtain work at greatly enhanced prices, 
but to ensure that consumers who place orders with the Cor- 
poration are supplied with a sound, reliable and efficient 
installation at a fair and reasonable price consistent with good 
work. On the other hand, cutting of prices is not resorted to 
or advantage taken of our position to compete unfairly with 
installation contractors. The work has been very seriously 
handicapped, due to the many changes in the staff and the 
difficulty experienced in obtaining assistants with previous 
experience, as departments on these lines are not common in 
the country." 

The capital expenditure during the year was £18,304, bring- 
ing the total capital expenditure at March 31, 1910, to 
£456,862. This represents £40 per kilowatt of plant installed. 


naturally chosen for the purpose, and electrical engineers have found 
that in order to displace it they must be in a position to supply 
lamps of about tne same candle-power either at an equal or a lower 
cost, as it is often not considered advisable to go to the expense of 
scrapping existing posts and lanterns. 

As а concrete example I propose to lay before you the figures 
relating to the borough of St. Marylebone, where the incandescent 
gas lamps have lately been replaced by electric (tungsten) lamps. 
In this case the procedure adopted was as follows: The Electricity 
Supply Department was advised by their consulting engineer to 
ascertain exactly the illumination given by the existing gas lamps, 
and an outside testing authority intimately connected with the gas 
industry was instructed to test at random 100 street gas lamps in the 
district. The results showed an average for the single 4} cubic ft. 
gas mantles of 50 c.p. and 76-6 for the double mantles. Mr. Arthur 
Wright having discussed the matter with me, I tested for my own 
satisfaction and found that with the single mantles I obtained an 
average of 45 c.p. and with the double 76 c.p. It was decided that 
the single lamps should be replaced by two 115-volt 35-watt Osram 
lamps in series, and the double lamps by two 55-watt lamps. It was 
then necessary to decide upon the best type of fittings to use, the 
consideration of which was governed by two important factors- - 
namely, capital cost and effective appearance. The existing gas 
lamp-posts and lanterns being the property of the Council, and having 
been maintained in good condition, it was decided to retain them. 
The light from tungsten lamps having a profile curve favourable to 
street lighting it was only necessary to accentuate this by means of 
reflectors ; on the other hand, the use of something which would 
counteract the effect of high intrinsic brillianey of the light source on 
the iris of the eyes hed proved in my experience a very important 


STREET LIGHTING BY MODERN ELECTRIC LAMPS.* 


BY HAYDN T. HARRISON, 


Summary.— The author first gives details of the street lighting of the 
borough of St. Marylebone, where incandescent gas lamps have recently 
been replaced by metal filament lamps. The cost of the conversion and 
of maintaining the electric lamps is set out. He also points out that, with 
the exception of уегу important streets, the tungsten lamp will give а 
better result at lower cost than the open type are lamp. In the case of 
highly illuminated streets it is shown that high-pressure gas lamps cannot 
compete with modern improved flame arc lamps. After discussing the 
question of an equitable charge for eurrent for street lighting, the distribu- 
tion of light from various lamps and with lamps at various heights is 
considered. 


In the very early days of electric lighting the streets which, owing 
to their importance, required increased illumination, were changed 
from gas to high candle-power lamps, such as are lamps ; but, unfor- 
tunately for electrical engineers, these streets were comparatively few 
in number compared with the thousands of miles of less important 
streets and roads which were and are lighted by incandescent gas 
lamps. Moreover, the high candle-power arc lamps gave their 
maximum candle-power at an angle requiring that they should 
be placed at a considerable height, and when required to obtain an 
even illumination, at a short distance apart, resulting in a high cost 
per mile of lighting. The improvements connected with electric 
lamps which have taken place within the last two years have placed 
electrical engineers in a very different position, not only as regards 
large units of light, are lamps being now available which give their 
maximum candle-power in the direction most suitable for street 


lighting, but also with small units of lights, incandescent lamps, | point ; therefore I submitted a so-called reflector for this purpose 
such as tungsten lamps, being available, which give four times the | which, after slight modification to suit local conditions, was duly 
candle-power of the carbon lamps for the same consumption of | approved. This reflector, which is in shape similar to an inverted 
energy. It was the advent of these efficient small units of light | wedge with suitably curved sides, attained both of the above objecta, 
that gave electrical engineers an opportunity of competing favourably | increasing the candle-power of the rays near the horizontal to nearly 
with gas for side street lighting, as they can be installed without a | double that of the lamps only and to six times the vertical rays. 
heavy outlay in capital. And as most of the streets are sufficiently It was estimated that the capital cost of converting 1,964 lanterns 
well illuminated by small light units a very large and valuable load | and connecting them to existing distributors would be £8,000, but 
results. the work has actually been done for £5,788, or an average of less 
I will first refer to a statement made by Dr. Louis Bell before the than £3 per post è and as this work was carried through in three 
Illuminating Engineering Society of America. namely: “Street | months at an average of nearly 200 posts a week without in any way 
lighting has been а growth and an evolution, but like all growths it | interfering with the continuity of supply to a single customer, great 
has proceeded to a certain extent along the lines of least resist noe : | credit is due to the organisation of the mains department. 
lamps were put, not in the best places for them, but where they could The excellent results obtained have led to the Council deciding 
be put in with the least disturbance to individuals." ‘This I have | to convert the remaining 1,385 lanterns in this district, but owing to 
found to be a correct statement of fact, and therefore the engineer of ; these not being adjacent to existing distributors, new ducts and mains 
to-day will often find that he is required to improve the illumination | were посеззоту. As these would, of course, eventually have to Бе 
of the streets, not by rooting up the existing standards aud placing | Jaid for private lighting and power supply it is difficult to allot the 
whatever sources of light he may have at his disposal in the position | right amount of capital charges to the public lighting, but even if the 
suitable for such sources, but by increasing or adjusting the candle- | whole of this were allotted to publie lighting based on a 25-year loan. 
power at the existing points so as to give the best illuminating results | and the cost of the electric fittings be repaid in three years, &1,640 
at a cost not exceeding and more often less than the existing rate. would still be available for electric supply if the existing gas rate were 
In nearly every town and city of this country gas, being the illu- | still charged for lighting. This is equivalent to 0°94, per unit for 
minant available at the time when the streets were built, was | the first three vears and 1174. per unit thereafter. Тһе 1.964 lamps 
—— ———— —— | when lighted by gas cost the Council for gas, lighting, extinguishing, 
* A Paper read before the Institution of Electrical Erginecrs last night, | cleaning and maintenance £8,818 per annum. The gas contractors 
and before th» Manchester Local Section of the LEE. on Tuesday lest ; | when asked for a revised tender reduced their price considerably, 
somewhat abbreviated, | but were unable tu compete with the tenders of the electricity 
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Fic. 1.—СовуЕзЗ (FROM MANUFACTURERS’ FIGURES) SHOWING DISTRIBU- 
TION OF LIGHT FROM VARIOUS VERTICAL CARBON FLAME LAMPS. 
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department, which amounted to £7,350 per annum,made up approxi- 
matelv as follows :— 
Per post. 
A. Electrical energy at 1:424. per unit ... £3,950 £2 0 0 
B. Lighting, extinguishing, cleaning, paint- 


ME PM аас Жр ДӨР ДЕБ, 1570 016 0 

Со Р о ГРОТТЕР sa. АОН Ur 12. 8 
D. Repayment of cost of electric fittings in 

three years ...... ИРИ осв v». 000 O 6 6 

TODA Е ТУ 5 900, S5 А] 


It must be remembered that 1.964 street lanterns included in this 
charge contain lamps of various candle-power; the number are 
approximately as follows :— 


А eas red c: rel - wer. At 20", At 10". 
зр, Tenor У ШИЛТӨӨ: us oce hari ey he ha ages 135... 220 
491 two 53- о WAIT ds Esta ҮЛ. T coo. 190 
ТЗ od) ЛЯ. п Re аала sie xe er io» DO es JOO 


In dividing them the proportionate cost of each per annum would 
be approximately as follows when taking energy at 1:42d. per 
unit : — 


70 watt. 110 watt. 160 watt. 


8 d. R d. s. d. 

B з рых 28 б 2d 45 0 ss 61 0 
B uites Dane Sia 16 0 i 16 0 s 16 0 
К" Wiens Кое m oie s 19 ~) "Р 12 0 ET 15 0 
d ем ies 6 6 - 6 6 me 6 6 
| TAY a АЛИГЕ уе 603 0 19 6 10] 6 


The figure for energy was not arrived at with any idea of the cost 
to the electricity department, but in order to repay the cost of the 
services at an early date. И the charge per unit had been Id.. which 
is more consistent with the generating costs, £3,950 per annum would 
he reduced to 52.180. which allows £1,170 per annum for repayment 
of cost of services, &с., the cost of the repayment of the electric 
fittings being alreidy allowed for ; this will easily wipe off the cost of 
the services in five years ; therefore, if a 10 or 15 year loan had been 
arranged the price per unit could have been reduced to 1d. per unit. 
which would make the annuel cost of the 70 watt lamp 58s. €d., of 
the 110 watt lamp 72s.. and of the 170 watt 94s. 

It seems incomprehensible to me that capital charges connected 
with the services to street lamps should be dealt with differently from 
those necessitated by an ordinary consumer, and that the loan for 
them should ever be refused. As a consumer, a street lamp is very 
attractive, the load factor is good, no expensive meters or other 
apparatus are necessary, and it is not likely to have to be cut off owing 
to termination of tenancy or vagaries of that description. The street 
lamp acts as an advertisement to the electricity undertaking. and the 
local authority controls its own publie lighting instead of being in 
the hands of its bitterest opponent. In the case of Marylebone, not 
only were all these advantages gained, but a large saving—namely, 
£1,500 a year— was made in the lighting rate, the electricity under- 
taking benefited, and the illumination of the streets was improved. 
In the face of all this it would be interesting to know on what grounds 
the authorities who control the obtaining of loans by municipal 
undertakings base their antipathy to granting loans for street -lighting 
purposes. 

The tests on the gas lamps mentioned previously are compared 
below with tests on the electric lamps, the tests having been carried 
out under identically the same conditions. 


Candle- Candle- 


Candle- 


Original. MAY: Replaced by power power 

da sebo it 20. dt IO": 
Single gas mantle... 45 ... Two 35 watt Osram... my. oe ДАМ) 
Doubl: ges mantl>. 76 ... Тмо 55 o aR с $8.22 ddl 
Double gas mantle. 76 ‚ Two NO ^ aen hA. uv WU 


In total candle-power these figures are уегу striking. The 
illumination wes increased directly in. proportion to the increase of 
candle-power as the position, height, &e., of the lamps remained the 
same. It is interesting to note from my Paper read before this 
Institution at Manchester in 1905 that the figures given as an average 
minimum direct illumination taken from a large number of importent 
towns came out as follows :— 


Average in 1905. Marylebone, 1909. 


Main thoroughfares.... 0-050 candle-ft. .... 0:15 
Nide streets..... PUT 0-025 ze 0-048 to 0-07 
Suburban streets ..... 0:005 " deas — 


In the important thoroughfares there are an average of 76 posts to 
the mile and in the less important streets 65 posts to the mile, зо 
from the above it will be seen that the cost per annum works out at :— 

At 1-42d. per unit. 
Main thoroughfares.... £384 per mile. 
Side streets........... 204 


At ld, per unit. 
£350 per mile. 
3% ee 199 +> 


Before leaving the subject of the Marylebone lighting, it is necessary 
to consider a third type of thoroughfare—namely, Oxford-street. 
With the exception of London and some of the more important 
towns, there are few places where it is necessary, or where the 
authorities could айога, to illuminate any streets up to the degree 
attained in Oxford-street. At the time Oxford-street was changed 
from gas to electric lamps the most efficient lamp available for the 
purpose was the converging carbon flame arc lamp. This lamp 
was therefore used, the globes being of the opalescent type recom. 
mended by the makers at that time. Two such lamps were erected 
on centre poles where favourable, which were at distances of nearly 
200 ft.: this resulted in a minimum horizontal illumination of 
0-11 candle-ft. ; thus it will be seen that the cost of this type of 
lamp works out at nearly £20 per annum. ‘The results are roughly as 
follows :— 

Minime m horizontal illumination. Cost per annum per mile. 
QUIE = Е £800 

Since that time the are lamp makers have turned their attention to 
altering the distribution of light from flame lamps in order to make 
them more suitable for street lighting. For instance, in the case of 
are lighting it is difficult to arrange for the are when erected on posts 
to be higher than 25 ft. from the ground, and the distance between 
them is rarely less than 150 ft., and is sometimes as much as 300 ft., 
therefore the light rays which reach the point of minimum illumina- 
tion are those which emanate at 10 deg. to 17 deg. from the horizontal. 
Some tests which I have lately conducted in Oxford-street, Oxford- 
circus, and Regent-street proved these rays to be of the following 
candle-power (see also Fig. 2):—10-ampere Union flame arc, opal- 
escent globe, 10 deg. to 15 deg., 1.100-1,200 c.p. ; 10-ampere Union, 
dioptric globe, 10 deg. to 15 дер., 1,750-1,800 c.p. ; 12-ampere 
Union, dioptric and clear globe, 10 deg. to 15 deg., 3,700- 4,400 c.p. 


C.P. 4000 


Fic, 2.—CANDLE POWER AT VARIOUS ANGLES ОЕ FLAME Anc LAMPS, 


SHOWING EFFECT OF DIOPTRIC AND OTHER GLOBES. 
(T sts by the author in Regent-street, Oxford-circus and Oxford-street.) 


This indicates the advance one firm —namely, Koerting & Matheson— 
have made in the right direction by the introduction of the dioptric 
globe. Messrs. Crompton, with the Crompton-Blondel Lamp, and 
the Jandus Are Lamp Co., with their regenerative flame lamp, have 
also made a great advance in light distribution. The following 
table is compiled from some figures of Mr. J. T. Morris, and further 
tests taken by myself :— 


Candle- power per Watt at 10 deg. to 15 deg. from Horizontal. 


Lamp. Watts. | С.Р. рег | Globe. 
watt. | 
Tungsten сезона | From 40upwards| 0-8 Clear glass 
Crouped tungsten . : 00 \*5 Special fittings 
Open ATC. 52.4. 200 0-7 Standard opalescent 
D.c. enclosed are. , | 460 0-5 Clear inner and outer 
globe 
Excello flame ..... 460 2-4 Standard opalescent 
Excello flame ..... 460 3-7 Dioptric and ораев- 
| | cent 
Excello flame ..... | 550 | 65 Dioptric and clear. 
Jandus regenerative 360 to 460 5 to 8 | Standard 
Magazine lamp.... 350 2-0 Standard 
А.с. magazine ....! 440 1-6 Standard 


— —À — ———M —— — —— ——— À— — — — 


These figures can only be taken as a rough guide on account of the 
question of globes, and also the current at which the lamps are run, 
which makes far from proportionate difference, low-current arc lamps 
being always much lower in candle-power output per watt than 
those taking more current, and this particularly applies to flame 
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lamps. The vertical carbon lamps, though of much higher efficiency. 
are not so steady burning as the inclined carbon lamps on account 
of the movement of the are. F hive found in the street when photo- 
metering that this variation is sometimes 50 per cent. A« regards 
globes, the absorption of these differs enormously, and the greate st 
care should be taken in their selection, the only method being by 
testing the lamps and globes under actual working conditions (ser 
Fig. 3). 

As regards high-pressure gas lamps. Мг. J. T. Morris draws the 
conclusion from his tests that the candle-power varies 50 per cent.. 
depending on the quality and pressure of the gas. His figures show 
that from 30 c.p. to 34 c.p. per cubic foot of gas consumed рег hour 
is a very average result. -this ix when working at a pressure of 4 in. of 
mercury. Аз my own tests tend to corroborate this, I will take as an 
example a nominal 1,500 c.p. Keith himp. which showed between 
720 c.p. and 780 c.p. witha consumption of 23 cubic ft. per hour. This. 
when compared with a flame arc lamp giving 5 c.p. per watt at Id. per 
unit, would have to be supplied with gas at 74d. per 1.000 cubic ft. in 
order to produce the same light for an equal cost, and thus it is 
obvious that even high-pressure gas lamps do not compare favourably 
in cost with those high candle-power electric are lamps which 
embody the improvements of the last few vears. 

[n each of two districts bordering on Marylebone. nesrly 1.000 of 
the early open-type are lamps are still in use. In one case they are 
spread over nearly 25 miles of streets, the cost per mile of lighting 
being about £880, and the minimum illumination being 0-05 candle ft. 
On referring to the Marylebone figures, where the same class of тесі 
is illuminated by means of the tungsten lamps, it will be found that a 
minimum illumination of 0'08 candle ft. (nearly half as much again) 
is obtained at a cost of £414 per mile, or less than half. In the other 
neighbouring district the are lamps are spread over nearly 37 miles 


Fic. 3.—MgasvnEMENTS ох BECK FLAME LAMPS WITH VARIOUS GLOBES. 


А, }U-ampere lemp with clear globe; B, It-smpere lamp with opalescent zlobe 
“ampe 1: С, 1О-атреге коор with opalescent globe, sample 2; D, £ampere. lamp with 
clear globe; E, Sampere lamp woth opalescent globe, 


The effect of the increased current is very noticeable, also the quantity of iight 
absorbed by the opalescent type of globe. 


of streets, and are arranged to give two degrees of minimum illumina- 
tion—-namely, 0:012 and 0-008 candle-ft. This works out at about 
£450 and £350 per mile respectively. Comparing this with Marvle- 
bone. where the illumination even of the side streets is more than 
double the first, and sometimes triple. the cost does not exceed £204 
per mile. 

These examples show that, with the exception of very important 
street, the tungsten lamp will give a better result at lower cost than 
the ordinary open type of arc lamp; but it would be unwise to incur 
fresh capital charges by replacing existing arc lamps with a large 
number of small posts and fittings, and therefore 1 propose to call 
your attention to Croydon, where this problem has been most success- 
fully dealt with. The borough electrical engineer, realising that 
unless the road was of sufficient importance it would not require 
that higher degree of illumination obtainable by the use of Нате 
arc lamps, decided to try groups of tungsten lamps contained in one 
lantern fixed as high as possible from the ground. ‘The improvement 
in the evenness of the illumination was very noticeable. and the new 
form of lighting was generally approved. It was found that a group 
of three 110-watt Osram lamps contained in a suitably designed and 
constructed lantern, erected 20 ft. to 23 ft. above the ground. gave a 
much better minimum illumination and much more even illumination 
than the arc lamps. with the result that nearly 10 miles of road have 
already been converted to this system of lighting. These lanterns. 
which were the outcome of a considerable number of experiments 
and tests, carried out by the engineer and his assistants in conjunction 
with the writer, are designed to embody the same principles as the 
Marylebone fitting—namely, to have a larger area of white reflecting 
surface in very close proximity to the incandescent metal of the lamp, 


| 


| 


with the object of making the source of light appear гие so as not to 
strain the eve in any мау. And owing to the height at which these 


lamps are erected this white surface cin be, and is designed to act as, 


an efficient reflector. and does considerably improve the distribution 
of light by nearly doubling the eandle-power at 30 deg. from the 
horizontal, as will be scen from Fig. 4. This compirssth distribution 
from tungsten hamps fitted in these lanterns with thet of an open 
type are lamp. ‘Tho illuminating results are es follows. these lamps 
being 73 vds. арэ end from 20 И. to 23 и. high, The minimum 
direct illumination is 0041 when using the tungsten group Lantern, 
ageinst (Ot with the lOamp. open-type ore bump. Ths cost per 
mile works out et epproximetely £209 por cumin, thus a minimum 
illuminstion double thet of sre lamps is obtein d and at slightly over 
half the cost. И is interesting to note thet when these roads were 
lighted by ges mantles th» minimum dircet illummotion was CALEN i Uia 
and thus the illumination is now bout seven times as high, the cost 
being about three times greater. 

As in many towne the open-tvpe are homps have been installed on a 
series system, it would necessitate considerable expenditure of capital 
to replace them by the more efficient grouped tungsten lamps И the 
maius hid to bedi turbe Lin order to patina par Не зу Чет of cables ; 
moreover, individual switching then becomes nesessiry which «lightly 
increases the сом. In order to overcome thee ditliculties the author 
has recently devised а combined Intern and cut-out whieh permits 
of the are lemp Leing repleecd by а group of tungsten lamps, 
of which one is a spare hump placed in a conspicuous position in the 
globe, and comes into operation in the event of any of the other lamps 
failing. ће usual construction of these lanterns is as follows. The 
lamps nominally in circuit are placed round in a circle and are cach 


Line thuge emm ер» = 5- 100 Watt Tungsten Lamps without refactor or globe. 
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[The tungsten lamps with reflector eive свет Vblunimatio than the o et are at any 
distance exe ceding 50 ft., à id Chan the (ime are at any distance exceeding 120 ft, These 
curves are plotted from measurements hele in the strect.) 


connected in parallel through the winding of an electromagnet to the 
series mains. The spare lamp is placed in centre of the group ata 
lower level, and is connected through a contact operated by the elec- 
tromagnet to the series mains. The electromagnet is so wound that 
when the normal lamps are lighted, and the current is passing through 
the coils in series with them, the magnet is not excited. but, in the 
event af the lamp failing, the bal ince of the ampere-turns is upset, and 
thus the magnet excited attracts its armature and connects the spare 
lamp. The advantage of this arrangement is that the automatic 
cut-in only operates in case of failure of a lamp. thus the contact is 
rarely made, and the circuit is never broken at the points of contact 
Among other examples of the great improvement possible with 
modern electric lamps, I would like to mention Harrogate, where the 
engineer, Mr. Wilkinson, has replaced the are lamps by four 100 c.p. 
tungsten lamps, arranged on spreading arms at a considerable height, 
the result being excellent both as regards illumination and appear- 
апсе. It is interesting to note that at Harrogate the lamps are used 
without globes, but ere provided with prismatic reflectors. It 
is important that the reflectors should be designed with the object 
of reducing the effect of “glare,” in other words, counteracting 
the high intrinsic brillianey of the light source. For example 
various samples of street lamps and fittings are often installed for 
inspection of councils and committees, and the writer finds that they 
invariably turn to him and point out as the fitting giving the most 
light the one which he has designed with the object of eliminating as 
much as possible the effect of glare. although very often the illu- 
mination derived from the lamp in that particular fitting is no better 


* Зее author's Paper read before the Institution, 1903. at M | 
t Journal of the LE.E., Vol. XLIV., p. 509, 1910, ` anchester, 
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than the others, but. to use an expression which I believe was in- 
vented by Mr. Mordey, the seeing capacity is improved owing to the 
iris of the eve remaining open. ‘Thus it will be seen that a specifica- 
tion that relies only on candle-power or illumination does not always 
result in the greatest satisfaction to the public. There are many 
ways of reducing the deleterious effect of high intrinsic brillianey of 
light sources, without interfering with the efficiency of the | ght. 
In Marylebone. for instance, it is done by the welge-shaped white 
surfaces above the lamps being brought down as near the filament or 
light source as possible. A verv ingenious method has lately been 
invented by Mr. Pragnall, based on the principle that nearly all light 
sources cover an appreciable ател. thus by fixing thin sheets of metal 
having white surfaces, adjacent and radi: ally to the light source, it is 
seen in the midst of an illuminated white surface. and not against the 
dark skv or distant surroundings, while at the same time practically 
no light is lost owing to the surfaces being thin and radial to the lamp. 
With are lamps opalescent globes are generally used to get over the 
eflect of glare. but care is necessary. as the absorption of light with 
these may be serious. Оп referring to Fig. 3 this absorption 
of globes is clearly demonstrated. These tests wero taken 
by the author under normal working conditions in. the open, and 
it is interesting to note that the opalescent globe B did not seriously 
reduce the candle-power of the lamp at the important angles, 
namely, 10 deg. to 15 deg.. whereas C reduced it considerably. 

Some very interesting work has lately been carried out in the City 
of Westminster in connection with street lighting by gas, and as at the 
time of writing the lighting of Victoria-street has been completed. the 
writer has had an opportunity of measuring the illumination and judg- 
ing the effect of what may be taken as the most modern form of раз 
lighting. It is not proposed to enter upon any criticism of the focal 
authority's action in accepting the tender of the gas company, but 
only to compare the results now obtained with those which existed in 
the past and those which could have been obtained by other units of 


light which were tendered for by the Gas Company. Before going 
into these figures, it is necessary to examine that part of the Speci- 
fication relating to candle-power. under which the Eleetrie Light and 
Gas Companies tendered. This is somewhat unique, reading as 
follows: * The candle-power shall be arrived at by taking the 
average of two sets of readings in any position with regard to the 
light under test---one set at an angle of 20 deg. and a second set at an 
angle of 50 deg. to the horizontal.” Surely а clause stating what 
ratio the one rav should. hear to the other was necessary, аз any 
individual might have taken advantage of this clause and tendered 
for converging flame are almps with clear glass globes, or direct- 
current open-tvpe are lamps, which at 50 deg. give from three to five 
times more candle-power than is obtained at 20 deg. ; the use of 
such lamps as these would) naturally have resulted in а very low 
minimum illumination, As it is, the high-pressure gas lamps installed 
give about 1-5 times more candle-power on the 20 deg. rav than on 
the 50 deg. тау. which is, of course, a ratio in tlie right direction. but 
not sufficiently хо fo prevent the illumination adjacent to the post 
being 20 times that of the minimum illumination, whereas with the 
small gas units displaced it was ошу 16 times as great, and if the 
height of the small units had been that of the present units it would 
only have been twice as great, which would have come under the 
head of even illumination. 

The units of light according to the specification were to be ӨӨ e.p., 
I80 с.р.. 300 c.p... 1.800 с.р.. 3.000 e.p.. for which the accepted gas 
company's tender works out at £2. 16s. 6d.. £4. 10s.. £6. 10s., £15. 10s., 
and £22 per annum respectively. Of these the 1.800 c.p. unit fixed 
20 ft. high was selected for Vietoria-street. This street is approxi- 
mately 3,600 ft. long. and 25 such units have been erected in place of 


| 00 upright double incandescent gas mantles placed 12 ft. from the 


ground, with the result that the minimum illumination has been 
inereased to 0-15 candle-ft. 
(To be conclude.) 


THE GENERAL POST OFFICE NEW ELECTRICITY SUPPLY SCHEME. 


(Concluded from page 208.) 


Auxiliary Plant. and Lighting and Power 


grammatically in Fig. 1, is designed to supply three-phase 
alternating current for the power circuits, continuous current 
for alternative excitation and for are lighting. and alternating 
or continuous current alternatively for incandescent lighting. 
and is divided into four sections. The first section includes 
two sets of static transformers, each set having a capacity of 
100 kw., and consisting of three oil-cooled single-phase trans- 
formers. This section provides for the supply of three-phase 
alternating current at 110 volts. which is transformed down 
from the mein extra-Meh-tension “bus-bars. The second 
section Consists of a stesm-driven Continmous-current dynamo 
with a capacity of 35kw.. which supplies. the continuous- 
current “bus-bars at 110 volts. This can be used for battery 
charging when connected to a separate "bus-bar. The third 
section consists of a battery of 60 cells, having a capacity of 
700 ampere-hours at the one-hour rate. This can supply the 
continuous-current "bus-bars either alone or in parallel with 
the dynamo. from which it can also be charged, without the 
'bus-bar voltage being affected, by means of a separate ‘bus- 
barand regulating cells. The fourth section consists of a 35 kw. 
motor-generator, the continuous-current machine being either 
used as a motor to drive a synchronous three-phase generator, 
supplying current at 110 volts to the low-tension alternating- 
current "bus-bars, or as a continuous-current generator, driven 
Бу the synchronous machine used as a motor, or alternativelv 
bv an induction motor, which can be substituted for the 
synchronous machine. This section therefore forms а link 
between the continuous-current "bus-bars, and either the low- 
tension or extra-high-tension alternating current "bus-bars. 
Practically all the motors used for driving the pumps and 
other auxiliaries, including the overhead crane, are of the 
three-phase induction motor type. The larger ones are 
started up by means of separate starting switches, resistance 
being inserted in the rotor circuit by means of slip rings in 


| 


| 


Circuits.—'l'he | the usual manner, while the smaller ones are of the squirrel- 
auxiliary plant with its switchgear, which is indicated dia- | cage rotor type. 


In all 28 motors are in use in the power- 
house with an aggregate output of about 270 Н.Р. 


Lighting.—For lighting the engine. room six flame атс 

i mps, suspended from the roof principals, are used, as well as 

124 incandescent lamps. The power and lighting cables are 

paper insulated and lead covered, and are run on wood cleats 

protected bv sheet-iron casing. The engine room is served 

bv an electrically. driven. ov erhead trav eling crane, with a 
capacity of 20 tons. 


Test Тап. Бог extra-high-tension testing purposes a 
concrete tank, in the form of a vertical barrel, with an internal 
diameter of 9 ft. and a depth of 8 ft. is provided. This tank 
13 pros with three electrodes separated bv a distance of 
about 5 ft. бі. Each of these electrodes сап be raised and 
lowered independently from the outside of the tank. Water. 
either from the river or from the town mains is supplied. to 
the tank so that bv adjusting the mixture from these two 
sources and by regulating the How, a wide range of load is 
obtained up to the 'apacitv of the largest turbo-alternator 
which is likely to be installed. The tank is situated outside 
the temporary partition at the east end of the engine room. 


Swichgear,—A general view of the switchbuards is shown in 
Fig. 5. The extras high-tension switchgear is contained in 
artificial stone cellwork ar ranged in a series of locked chambers, 
to which access is obtained at four different levels, and 18 
operated on the electrical remote control svstem from a control 
board on the gallery overlooking the engine room, А low- 
tension switchboard situated on the ground floor underneath 
the gallery is used to control the low-tension auxiliary circuits. 
The scheme of connections is shown in Fig. 1. The E.H.T. 
“bus bars are in duplicate, the two sets being | placed on different 
Hoors. Each set takes the form of a horizontal U, the two 
legs of which are placed on opposite sides of a vertical partition 
wall, provision also being made by means of removable links 
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for the electrical separation of the legs. 
generators and feeders between the front and rear legs of each 
set of 'bus bars а very compact arrangement, as regards the 
length of the structure. has been obtained, while the extent to 
which separation and sub-division is possible makes the chance 
of a total breakdown very remote. Each phase of a set of 'bus 
bars is placed in a separate channel and inspection doors are 
provided at intervals. A switch is fitted for coupling both 
sets of 'bus bars together, when desired, while earthing switches 
enable each set to be connected to earth for overhauling or 
cleaning purposes. 
Each main generator transformer or feeder. 3-core cable 
enters the extra-high-tension switchgear chambers from the 
basement, is carried up one face or the other of the vertical 
partition wall, and is terminated in a sealing and dividing box 
in a gallery formed by the partition wall and the back of the 
structure for the upper set of "bus bars. From the dividing 
hox, the circuit is carried in the form of bare copper conductors 
supported by porcelain insulators through the series instru- 
ment transformers which are fixed on the ceiling of the gallery, 
and up to the main oil switch on the top floor. It then passes 
down „he opposite wall of the gallery, and ру means of selector 
switches ^an 5e connected to either set of main “bug vars.” "In 


TCS see 
25-58 :. 3. 
06000060 : 


гм 
` 
Sad 


By distributing the 


panel, two for the extra-high-tension transformers as well as 
panels for controlling the motor-generators and battery. The 
induction motors on the motor-generator are started from 
pillars fixed on the switchboard gallery, while the battery is 
controlled in the same way. А switch pillar is also provided 
for illuminating various instructions to the drivers on an 
indicator board on the west wall of the engine room. 


TRANSMISSION SYSTEM, 


General,—The extra-high-tension electrical energy is trans? 
mitted from the power house to the sub-stations through six 
main feeders, which follow two separate routes. Two feeders 
supply King Edward Building sub-station, two feeders’ the 
G.P.O. (South) sub-station and two the G.P.O. (West) sub- 
station. In addition to ехе extra-high-tension feeders, 
extra-high-tension inter-connectors are provided to link up the 
sub-stations, two between King Edward Building and G.P.O. 
(West). and one between G.P.O. (West) and G.P.O. (South). 

Each extra-high-tension feeder and inter-connector cable has 
three cores of 7:05 square inch sectional area, insulated with 
impregnated paper and lead sheathed. The bulk of this cable 
is provided with a continuous earth shield of copper strip under, 
and in contact with, the lead, The remainder of the cable is 
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Fia. 5. —GENERAL VIEW 


the сазе of those" circuits which require synchronising appa- 
ratus, or possess shunt coils, connections are tapped off the 
extra-high-tension conductors to potential transformers which 
are contained in oil boxes placed in separate cubicles on the 
top of the "bus bar chambers. In the case of a feeder or 
transformer a set of isolating switches is provided immediately 
above the sealing and dividing box, and these switches when 
in the open position, in which they can be locked, connect the 
cores of the cable directly to earth. 

The main extra-high-tension triple pole oil switches, each 
consist of three oil switches placed in separate cubicles, the 
combined triple switch being operated bv means of a solenoid 
and toggle arrangement, mounted on the top of the cubicles 
and controlled from the control board. The switch is closed by 
means of two solenoids energised by a direct-current circuit 
which is closed by the control switch on the control panel. 
The switch is opened by a separate solenoid, the tripping 
circuit being closed by the control switch, or automatically 
bv a relay, 

The control switchboard is made up of 21 panels four of 
which are used for the alternator and six for the feeders. There 
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OF THE SWITCHBOARDS, 


externally armoured with salvanised steel wire in contact with 
the lead, and а .соррег earth shield is not required. The 
thickness of the dielectric between cores and also between each 
core and the copper sheath, or lead, is the same, namelv, 
0-23 in., and the cable is therefore suitable for working either 
with an earthed or unearthed neutral system. 

The unarmoured cable is drawn through standard 3} in. 
Post Office duct laid in the usual manner. The armoured 
cable is used across Blackfriars-bridge, where iron pipes are 
used, and in the chases in the sub-stations. 


SUB-STATIONS. 


General.—Àt the sub-stations at King Edward Building and 
General Post Office (South), static transformers have been 
installed which supply alternating current for lighting and 
power purposes in these buildings, while at the G.P.O. West 
sub-station motor converters and a large storage battery are 
in use, for supplying continuous current for all lighting and 
power purposes in the G.P.O. North and West. From this 
station King Edward Building and G.P.O. South is also fed 
with continuous current {ог battery charging and other 


is also one panel for the test tank, one for the bus bar coupling ' purposes. By means of relays at the sub-station ends of 


ЧЫНЕ TR E T — ECCE 


252 THE ELECTRICIAN, NOVEMBER 25, 1910. 


the E.H.T. feeders and in the continuous current "bus bars it 
has been arranged that in the event of temporary Interruption 
to the extra-high-tension supply from the power house, the 
battery will, for a considerable time, not only maintain the 
supply to the continuous current circuits, but will also, bv 
running the motor converters reversed as extra-high-tension 
generators, automatically maintain the pressure on tlie extra- 
high-tension 'bus bars at the other two sub-stations, and so 
enable the transformers to maintain the alternating current 
supplv. Although the battery was installed principallv as a 
stand-bv, it will be used to level up and down the load of the 
power house, and will also Бе useful in enabling the power 
house to be shut down for short intervals on Sunday for 
cleaning purposes. 

G.P.O. West Sub-station.— The only available site for а sub- 
station at G.P.O. West was the old boy messengers’ room 
which is situated in the basement adjoining Aldersgate-street 
on the south side of the main entrance, and which is 82 ft. 
long by 32 ft. wide and 14 ft. 6 in. high, the space being cut up 
to a certain extent bv a line of columns. It was по easy matter 
to design an extra-high-tension converter sub-station of the 
desired capacity m this space. Fig. 6 shows the general 
arrangement of the sub-station. 
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CABLES 


battery consists of 55 E.P.S. cells, each fitted with 37 plates 
contained in a lead lined wood box. The battery is capable of 
giving the following discharges, without the E.M.F. falling 
below 1:75 volts per cell, and at a temperature not exceeding 
60°F.: 1,100 amperes for three hours, 2,000 amperes for one 
hour, 3,000 amperes for 15 min. 


Motor Boosters.—' The two motor booster sets each consist 
of a 40 kw. electrically reversible booster, to supplv continuous 
current at from О to 40 volts pressure, direct driven bv а motor 
supplied with continuous current at 220 volts. Each booster 
is switched into circuit with the battery when running un- 
loaded, and is capable of giving anv current from 0 to 1,000 
amperes at any pressure between О and 40 volts when charging 
the half batterv, and апу current from 0 to 3,000 amperes at 
апу pressure between 0 and 13 volts when discharging the helf- 
battery, the regulation being effected by means of a field 
regulator of the potentiometer type with 40 contacts. Eech 
booster can, by means of a change-over switch, be connected 
to the milking 'bus bars. The general arrangement of the 
connections for these boosters is shown in Fig. 1. The motor 
overload circuit breaker is interlocked with the booster cut-in 
switch so that if the former opens, the booster, and also the 
hooster field, are short circuited, leaving the hatterv connected 


7 
ZF i. COPPER BARS 


TO BATTERY 


С.Т. УИТСНОСАЯ 
^ А САСКЕ DUCTS 
8 = О.С.ВТАЯТЕЯ$ E 
| | | т 1, .. MOTOR CONVERTERS 
ic^ = 
I À > - = = ` 
r ] NO.3. NO.2 
} | < 
ии ad 
| я 
| | 
|| 4 
VAA 
1 ; CABLE DUCTS | 
| `‹ A. C. STARTETS ; A.O.STARTERS : 2 | 
4 CONTROL PANELS кт f ONTROL PANELG \ r \ ү " 
РТТ pe v — === ., SS Nm - — 1. & RD z- =]. | эче» T МЫШ = г — (08 - ^ 
| : = F = = t КЕ = Ww - T po а= WD r ; 1 2 
] Eh. = — Ex —— CHASE FOR cABLES = = = А > 1 |, CHASE FOR CABLE 77; 
| A Ц : Ц — А Ц = й 7 - M ——— - T м 74 >. Ee. —. "~ ee PI PL 
] C] as Е | : 1 - н eje erm Beds а оф | | AUS NUS Imc WES | / и, 
| > > * * ү 
| | E. H. T. $WITCHGEANR АМО CELL WORK | | \ j 
[у S : | — —— —i ар И 
= Fr i 
РЧ а: ч + 4 + 4 
: | ‘ ИИА 
MOTOR BOOSTER И 
| ——— on _—— " ——— —— и pg MTM VSS, 
| ў j ; И 
і \ j j A / 
—— ee a, = = —— j 
M) / Ы: = M be Г; === — | a ——— — | I / / 
| MESS Urn LULA АРА ! a Time! CCH ~ 
hhh hha hee aes С = | >>> 
LJ тт 


Fic. 6. —PLAN SHOWING GENERAL ARRANGEMENT OF РгАХТ AT G.P.O. West SUB STATION. 


It will be seen that the extra-hivh-tension switch cells are 
plaved parallel with and 4 ft. clear of the east wall, the control 
panels being placed in a line along the front of the cells. The 
low-tension switchboards are arranged along the west wall, 
the converters are placed end on along the centre of the sub- 
station while the boosters used in connection with the storage 
battery occupy the north-east corner. 

Each of the four converters has a normal capacity of 300 kw., 
with an overload capacity of 25 per cent. for two hours or 
90 per cent. momentarilv. As indicated in Fig. 1, the con- 
verters supplv, at a pressure of about 220 volts, the outers of à 
three-wire distribution system, the middle wire of which can be 
connected to an internal point of the winding of each machine 
for balancing purposes. The type of converting plant in- 
stalled is the Peebles-La Cour motor converter. 

Battery.—' The battery is divided into two halves, each of 
which is connected between one of the outers and the middle 
wire, through an electrically reversible booster, which enables 
the half-battery to be charged or discharged without affecting 
the voltage of the distribution system. Each half of the 


to the "bus bars and guarding against the possibility of the 
booster racing away by acting as a motor with a weak field. 
Switchgear.—Owing to the small depth and height of the 
space available for the extra-high-tension switchboard, it was 
necessary to adopt the simplest design consistent with safetv of 
operation, and to arrange for the structure to be of considerable 
length. The extra-high-tension switchgear is entirelv enclosed 
in cells formed of artificial stone, to which access is obtained bv 
doors at the back of the structure. and is operated on the 
mechanical remote control system from separate control 
panels placed in front, and distributed along the length, of the 
cell work. The somewhat unusual arrangement which has 
resulted from the conditions referred to above, has, however, 
considerable advantage; the whole of the apparatus can be 
inspected from one floor level, the switchgear is kept nearly 
opposite the plant it controls for the whole length of the sub- 
station, and the spaces between the control panels can be used 
to accommodate the alternating current starting switches, which 
can also be kept nearly opposite their respective machines. 
The main extra-high-tension 'bus bars are in duplicate, one 
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set heing in a chamber at the bottom, and the other set in a | The transformers are protected on the extra-high-tension and 


similar chamber at the top of the structure. 
of this equipment is shown in Fig. 7. 


Low-Tension Switchboard.— As indicated in Fig. 1, low-tension 
inter-connector feeders are provided between the 'bus bais at 
G.P.O. West, G.P.O. South and King Edward Building in 
order to supply continuous current for batterv charging at the 
former, and for lift control circuits, and for fans at the latter. 
Provision is also made for connecting stand-by feeders from 
G.P.O. East generating station, and the flexibility afforded bv 
this link between the old and new systems was found to be of 
greet use during the preliminary testing and starting up of the 
plant. The generator circuit breakers are provided with 
reverse current relays, the shunt coils of which are energised by 
current from a small set of accumulators so that the action of 
the relavs mav not be affected by any drop of pressure of the 
main 'buà bars. In the negative "bus bar а reverse current 
relev, the shunt coil of which is also excited from the small 
separate batterv, is placed in a position such thet it will only 
he operated in the event of the generators being reversed from 
the battery and not when they are being started up by means 
of the starters. The relay, when it operates, can be made to 
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Fic. 7.—TyricaL E.H.T. 


close the circuits of a number of pilot leads which are connected 
to tripping coils on the circuit breakers, for the booster motors, 
the power transformers at King Edward Building sub-station 
and the feeders to the pneumatic pump motors. Switches 
are however, provided to render any of the tripping circuits, 
inoperative, if desired. 


Kinc Epwanp BuiLDpiNG Sunp-sTATION. 


In the King Edward Building sub-station there are four sets 
of transformers, each consisting of three single-phase trans- 
formers, of the natural draught air-cooled type, connected in 
delta both on the extra-high-tension and low-tension sides. 
Two of the sets each have a capacity of 300 k.v.a., and a trans- 
formation ratio of 6,300 to 440 volts, and are used to supply 
the power circuits. The remaining two sets each have a 
capacity of 150 k.v.a., with a transformation ratio of 6,300 to 
110 volts, and are used for lighting and for small motor circuits. 


The transformers are connected by bare copper conductors | 


| MOTOR CONVERTER EQUIPMENT | 


The arrangement | low-tension sides by switches fitted with overload relavs. 


G.P.O. SOUTH SUB-STATION. 


This sub-station is on the site of the old steam geuerating 
station in the basement at Carter-lane, and it has been necessary 
to arrange for the plant to be installed in two sections, and for 
the first section to be brought into use before the second section 
of the steam plant із removed. There are two sets of trans- 
formers, each set having a capacity of 300 k.v.a., and a 
transformation ratio of 6,300 volts to 110 volts, and being 
of the same type and arranged in the same manner as at 
King Edward Building. The extra-high-tension switchgear іх 
similar to that at the other two sub-stations. The circuits 
controlled hy the low-tension switchgear will be clear from 
Fig. 1. 

TELEPHONE SYSTEM. 

In connection with the operation of the new power svstem an 
independent telephone system has been installed. In addition 
to communication through exchange switchboards direct 
communication 13 afforded between silence cabinets situated 
on the control gallery at the power house апа in the sub- 
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TRANSFORMER EQUIPMENT . | BUE-BAR COUPLING EQUIPMENT 


SUB-STATION SWITCHGEAR, 


stations, and means are to be provided for communicating with 
the various cable manholes from the power house. Another 
feature in connection with the control of the system, which it 
may be of interest to mention, is the kev diagram boards, one 
of which is placed on the control gallerv at the power house, 
and опе at the G.P.O. West sub-station, and which consist of 
simplified reproductions of the kev diagram shown in F ig. 1, 
with moveable discs to represent the various switches. The 
key diagram boards can therefore be made to represent from 
time to time the exact arrangement of the svstem. 


CONCLUSION. 


The following is a list of the principal main and sub-con- 
tractors who have been employed in connection with the new 
scheme :—Messrs. Babcock & Wilcox for the coaling crane and 
conveyor, the Stirling Boiler Co. for the boilers, Messrs. 
Willans & Robinson and Dick Kerr for the turbo-alternators, 
Messrs. Willans & Robinson for the condensing plant, the 


on insulators, the connections on the extra-high-tension side ‹ British Westinghouse Co. for the switchgear, Messrs. Everett, 


passing straight into the cell work, and those on the low-tension | 


Edgcumbe & Co. for the recording instruments, the Electrical 


side being carried overhead to the low-tension switchboard. | Power Storage Co. for the batteries, and the Western Electric 


2 -———— ~ — 


254 THE ELECTRICIAN, NOVEMBER 25, 1910. 


Co. and Messrs. Siemens Bros. & Со. for the extra-high-tension 
and low-tension cables. The sub-station switchgear was 
supplied by the British Thomson-Houston (o., and the motor- 
converters by Messrs. Bruce Peebles & Co. 

In conclusion, we beg to tender our thanks to the Post 
Master General for giving us the opportunity of visiting the 
plant, to Major №. А. J. O'Meara, engineer-in-chief, and. to 
Mr. Н. С. Gunton, chief power engineer to the Post Office, 
for allowing us to use a Paper which the latter has read on 
this subject before the Institution of Post Office Electrical 
Engineers in the preparation of our article, and for providing 
us with photographs illustrating the plant in use. Our thanks 
are also due to the Institution of Post Office Electrical 
Engineers for permission to publish extracts from the Paper 
before it has appeared in the “ Journal.” 


THREE-PHASE ENCLOSED MOTORS WITH FORCED 
VENTILATION. 


The new three-phase enclosed motors with forced ventilation 
which have been placed on the market by the Maschinenfabrik 
Oerlikon differ from those standard types constructed up to the 


Fia. 1.—THREE-PHASE PROTECTED MOTOR WITH REGULATING WHEEL 
ON TOP. 


present time, in the two following important ways: The starting 
resistance is placed on the same shaft as the rotor, with which it 
revolves, and inside the casing. The arrangement for operating 
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is forced along the whole length of the motor until it is finally ex- 
pelled through the base of the other end plate. In this way a very 
efficient, ventilation of the motor is obtained, in spite of the enclosure 
and its reduced size. 


The fact that the motor is almost entirely enclosed enables it to 


be installed in places where some protection is necessary owing to 
the dropping and splashing of water. In very damp places, or where 
there is much dust or acid vapour, the motor can be completely 
enclosed. In such cases, in order that there may be proper ventila- 
tion, direct communication with the outer air must be established. 
When specially modified, these motors may be used in fiery mines. 


Fig. 2.—THE Same ТҮРЕ oF MOTOR WITH THE REGULATING WHEEL AT 
THE SIDE AND FITTED WITH AN AMMETER. 


The carcase is built of cast iron, and at each end are fixed the 
covers which form at the same time the motor feet. The carcase 
can easily be turned through 90 deg. or 180 deg.. so that the starting 
wheel can be arranged, as desired, either at the top (Fig. 1). side 
(Fig. 2), or underneath the motor. In every case where the height 
of the motor axis above the ground does not excced 4 ft. the arrange- 
ment of the starting wheel on the top of the motor is preferable on all 
counts. With the hand wheel at the side it is necessary that the 
motor should be fixed on a high foundation, in order to have the 
wheel in a position easy of manipulation. " 

The starting equipment consists of a resistance, R (see Fig. 3). 
made up of copper ribbon rolled in the form of a thin coil. This 
resistance is fixed to the motor shaft directly behind the armature 
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Fig. 3. — LONGITUDINAL AND TRANSVERSE SECTIONS OF THE Moron. 


the starting resistance also works the main switch, with which it is 
in keyed connection. A ventilating equipment which is placed 
inside the motor casing produces a strong current of air, which is 
drawn into the motor through the foot of one of the end plates, and 


on a support. S, which also carries the contacts. The contacts are 
made of polished copper strips of unequal length, which are placed 
round the shaft, and which are successively short-circuited by the 
sleeve M. The number of contacts is six for motors with capacities 
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not exceeding 25 H.P., while the larger sizes have nine. By using | 


this type of starting equipment collecting rings and brushes are not 
required, thus avoiding the oaly parts which require constant | 
supervision. 

The main switch is also placed inside the motor, while. if desired, 
an ammeter (Fig. 2) can he placed on the casing. By thus concen- 
trating all the controlling apparatus within the motor the use of a 
switchboard is avoided, as only the fuses need be separate. 

Switching-in, starting and short-circuiting the winding are all 
effected bv the hand wheel H. which is placed on the motor body 
(Fig.3). By turning this wheel to position I the switch P is operated. 


A NEW METHOD OF MEASURING THE STRENGTH OF 
MAGNETIC FIELDS.* 


BY PROF. W. PEUKERT. 


The property of bismuth, which changes its resistance in a mag- 
netic field, is well known, and measurements can be carried out by 
means of the bismuth spiral, made by Hartmann & Braun. The 
method here described depends on the Hall effect, which is specially 
noticeable in bismuth. Suppose current, furnished by a source, E, 
to pass through a bismuth plate abcd from а to b, and that the 


strong springs ensuring a good contact. Further turning of the wheel 
in the same direction operates the sleeve M, thus gradually short- 
circuiting the starting resistance. Toswitch out the motor the whee 


points c and d lie on the same cquipotential line, thon no current 


ee 
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Fic. 1. —SnowiG THE CONNECTIONS ror MEASUREMENT. 


will flow through the galvanometer g. И the magnet NS is excited, 
this is no longer the case, the equipotential lines being shifted. И 
eis the voltage between с and d, H the strength of the field and : 
the current passing from E, then 


F 
where d is the thickness of the bismuth shect and C is a constant, 
‘depending on the nature of the material. А. von Ettingshiu-en and 


Fic. 4. —RoToR COMPLETE WITH FAN AND STARTING RESISTANCE. 
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is turned in the opposite direction. The motor can, therefore, be 
easily looked after, and no mistake in the switching can possibly be 
made. 

In order to obtain good ventilation inside the motor a fan is 
provided. This is placed directly behind the rotor on the starting 
resistance. Airis brought in and forced out through the motor bases 
and openings in the end plates, so that the fresh air which enters at 
one end of the motor passes first over the starting resistance. The 
weight of the latter, owing to the high ventilation. has been reduced 
to а minimum. The escape of the air is facilitated by à number of 
openings in the end plate (Fig. 5). and bv two spaces in tho casing 
which are covered with perforated sheet (Fig. 1). Through these 
last two openings the switch and starting apparatus can be inspected. 


Fic. 2,—Snowine THE Dinecrton iN мнк THE EQutrorteNntsn DISES 


may be closed by solid plates. When the air is drawn in from the 


outside atmosphere а] openings are hermetically sealed. The air 
passes in and out throvgh the motor fect. connection being made to 
special channels in the foundations. In such а case dide rails of a 
special design are used. 


Nernst showed that in order to produce the maximum effect there 
must be a definite relation between the length and breadth of the 


sheet, otherwise the current, which would flow transversely, tends to 


tlow round the edges into the primary circuit. Т he direction in which 


the equipotential lines are displaced is shown in Fig. 2, and depends 
on the direction of the magnetic field and of the current from а to b. 
The experiments were made with а bismuth sheet, 68 тт. long, 


| 
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If it is feared thet water or dust may enter the motor, these openings м АКЕ DISPLACED, 
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Fic. 5. не Motor with Exp PLATE REMOVED. ELECTROMOTIVE FORCE AND тик FIELD STRENGTH. 
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28 mm. broad and 1 mm. thick, the connections being made by thin 


insulation to conform with the well-known rules of the Verband | copper wires soldered to it. The sheet was first exposed to a con- 
stant magnetic field, the current i being varied. It was then found 


Deutscher Elektrotechniker. ix : 1 
tions shown on а eprez mirror galvanometer were 
In conclusion, we must express our thanks to Mr. G. Wüthrich, that the deflec е 
British representative in London of the Maschinenfabrik O:rlikon, precisely proportional to the current !, which was gradually raised 
for providing us with details of this interesting motor, * Abstract of an article in tho “ o " Elektrotechnische Zeitschrift." 
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These motors have been designed as regards overload, heating and 
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to 1-5 amperes. The amount of the deflection depended on the 
direction of the magnetising current through NS, and this was 
doubtless due to some slight want of symmetry in the bismuth 
Sheet; and even when no current passed from a to b there was still 
a small deflection, due probably to some thermo-electric effect. To 
determine the relation between e and Н the current ? wis kept con- 
stant, while Н was varied. Close to the sheet of bismuth маз a 
small coil, the ends of which were connected to a ballistic galva- 
nometer, the deflection on which, c,, was taken as being propor- 
tional to the strength of tho field, I being the actual value of the 
magnetising current; a, and a, are the deflections of the mirror 
galvanometer, depending on the direction in which the current ? 
flows, a^ being deduced therefrom, having regard to the want of 
symmetry in the sheet, and being taken as proportional to the 
voltage produced. The results are given in the appended table, 
and are also shown in the curve, the ordinates being the values of 
а and the abscissa being the deflections shown by the ballistic 
galvanometer. 


i | I | а a, а, | a 
amper.s. | amperes, | mua. mm. | mm | mm 
0:00 0:0 0-0 00  - 00 |... 
1:50 0:0 02 50 .- 50 ' 00 
1:50 l0 5.8 13:0 - 120 72 
1:50 1-5 9:9 186 - 180 13-0 
1:50 2-0 19:4 32.0 _ 31:0 26:2 
1:50 50 97.5 440 - 450 38:2 
1:50 50 47:0. 66:0 — 6550 60:2 
1:50 7-8 71:5 90:0 _ 890 84-2 
1:50 120 90:5 100-0 - 98:0 937 
1:50 20-0 113:0 1120 -1100 105:3 
150 | 00 0-0 6:0 - 54 0:0 
0:00 0-0 00 С°0 0:0 s 
150 |- 10 - 75 - 30 2:5 88 
150 - 15 - 106 - 70 8:0 156 
150 ,- 20 - 194 - 195 19:0 25:3 
150 , - 30 - 259 - 300 310 36.6 
150 |- 50 `- 460 - 550 54:5 60:8 
1:50 | - 80 - 702 - 765 ' 780 | 833 
150 |-120 - 915 - 870 . 870 93:1 
150 | -200 -1120 | - 960 97:0 105:0 
1:50 0:0 00 6:5 ~ 65 CO 
0:00 00 0:0 00 00 ios 
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In this case the direction of the magnetic field seems to make no 
difference to the results, во that any want of symmetry in the 
bismuth sheet seems to make little difference in the extent to which 
the equipotential lines are displaced if 7 is constant. 

If а curve of this kind is once constructed, it 15 сазу to see that 
the measurement of the strengths of different magnetic fields can be 
made at once. The calibration curve must be so constructed that 
it shall be possible to determine at once the absolute strength of the 
field, the only instruments required being an ammeter and a sensi- 
tive galvanometer. The Hall offezt can therefore be used for 
measurements of this kind, and the simplicity of the method makes 
it appear to have many advantages as compared with others at 
present in use. 


FREQUENCY METERS.* 


BY DR. O. MARTIENSSEN. 


{tis only of late years that the demand for frequency meters has 
produced а workable instrument, and а description is here given of 
some well-known types, differing from one another in that they 
severally depend on totally distinct principles. The first instru- 
ments that were made were of the nature of tachometers. A small 
direct-current machine was coupled to the alternate-current gene- 
rator and was excited from a constant source. The voltage of the 
direct-current generator, therefore, varied as the speed of revolution, 
which is itself proportional to the frequency. ‘The frequency can 
consequently be read on a voltmeter, suitably calibrated, which may 
he placed in any suitable position, even at a considerable distance 
from the main generators. This method is obviously cumbrous, 
and was soon replaced by Hartmann & Braun by one in which 
flat steel springs were made to vibrate on the resonance principle. 
A series of- these steel springs was mounted on a row on a 
common base, their natural periods of vibration corresponding 
to the frequencies of the required range; they were exposed to 
the action of alternate-current magnets, which were supplied 
with current of the unknown frequency. In this way one of the 
springs was caused to vibrate—viz., the one whose natural period of 


> Abstract of an articlein “ Elektrische Kraftbetriebo und Bahnen." 


vibration coincided with the number of alternations of the exciting 
current of the magnets. In the first designs а small resonance 
chamber was provided, and the electromagnet was passed in front 
of the springs; a clear note was heard as soon as it reached tho 
vibrating spring, and the precise position of the spring was then 
indicated on the face of the instrument. In a later type, the tips of 
the springs were provided with small white squares, and their trans- 
verse vibrations allowed the observer to take the reading directly 
from the scale below. For higher frequencies, the steel springs are 
exposed to the action of a permanent magnet, the effect of which is 
changed by the alternatc-current electromagnet into that of a pulsa- 
ting direct-current field ; the vibrations of the springs, therefore, 
correspond not to the number of times that the alternate current 
passes through its zero value, but to its actual frequency, and in this 
way the range of the instrument appears to be doubled. The results 


Fic. 1.—Snowine CONSTRUCTION OF THE CURVES ron THE DIFFERENT 
Рі RIODICITIES. 


given by an instrument of this type are naturally independent of the 
voltage and shape of the current wave, unless, of course, the voltage 
either rises or falls by too great an amount. Generally speaking, a 
variation of 15 per cent. on either side of the normal voltage is 
permissible. 

The frequency meter designed by Commander Ferric, and made by 
Carpentier, of Paris, depends on totally different principles. The 
following equation connects the voltage E, the current I, the сосћ- 
cient of self-induction L and the resistance В, viz., 

Е 
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where шо = дап, and п is the number of alternations per second. 


Therefore РО 
Tm Eu. po 


and if L and В are constant. w is » function of E and I, and can bo 
determined exactly if В is relatively small, Let us now suppose the 


a e 
Fig. 2.—CONNECTIONS FOR THE CARPENTIER Frequency METER. 


current and voltage to be given respectively by ammeter and volt- 
meter, the pointers of the two instruments passing immediately over 
one another and revolving about pivots separated by a suitable 
distance. The point of intersection of the two needles may be taken 
as an indication of the value of the frequency. For every point m 
the plane over which the needles swing is detined by two co-ordinates, 
which may be chosen as being the angles through which the two 
needles swing; seeing that these angles depend on voltage and cur- 
rent, every point in the plane may be said to correspond to a given 
value of voltage and current. "Therefore, if the different points, 
which correspond to a given ratio of voltage to current, are connected 
bv а curve, cach of these curves will represent a certain frequency, 
and in any particular case the frequency is determined by noting on 
which curve the point of intersection of the needles lies. Suppose, 


for instance, that the scales of the intruments are divided equally 
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throughout ; then, I <a and E= с.З, where a and В are the angular 
deflections and с, and с, are the constants of the instruments. In 
Fig. l the curve I. is the locus of all points for which а 8, and corre- 
sponds to a frequency, п, which is given by the equation 


— 
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The curve И. is the Jocus of all points for which a—23 and 
the curve Ш. of all for which 24=8. If В may be reglected, 
then the curve Ц. corresponds to half the frequency of the 
curve Т. and the curve HT. to twice the said frequency. Ina similar 
fashion all the other lines of the scale can be plotted out. The con- 
nections are shown in Fig. 2; both instruments are of the hot-wire 
type, the voltmeter being in series with en inductionless resistance 
and the ammeter with a choking coil. The scale of the instrument 
consists of a scries of nearly convergent lines, as may be scen in Fig. 3. 

It will be seen that the shape of the wave has effect on tho exact- 
ness of this method, seeing that the equations only hold good for a 
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sinc wave, ond the reading of the instrument is not perhaps quite 
such a simple matter as it eppears to be. The instrument about to 
he described, which is made to tke author's designs, is intended to 
remedy this defect. A condenser, C. is joined in series with a 
choking coil, L, which has a closed laminzted iron core, a voltmeter, 
V, being connected up as shown in Fig. 4. The values of C and L 
are xo chosen that as the frequency increases over the desired range 
of the instrument, the velue of Lo approximates to that of 1 Cow; 
the current in the circuit, therefore, incresses, and consequently also 
the voltage «cross the terminals of the choking coil. И the voltage 
of the cireuit changes, it can be shown experimentally that, pro- 
vided the magnetisation of the iron in the choking coil is suitably 
chosen, the voltage at its terminals can be kept constant. The 
voltmeter V can, therefore, be calibrated to show the frequency of 
the current, the results depending in no wav on variations of thc 
applied voltage of the circuit. Experimentally it has been found 
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Fig 4.—CosNEcTU NS ков THE MARTIENSSEN FREQUENCY METER. 


that variations of 10 per cent. on cither side of the normal produce 
no effect on the exactness of the readings; neither is it possible to 
trace anything to variations in the shape of the wave. All the upper 
harmonics, which have at Icast threo times the frequency of the 
fundamental vibration, lic far outside the sphere of resonance, and 
therefore produce a correspondingly small effect on the voltage at the 
terminals of the choking coil. The instrument naturally reads only 
over a limited range, and the voltage must, if necessary, be adjusted 
by a suitable transforming device. The little choking coil and the 
transformer can be mounted in the voltmeter case. The condenser 
consists of a roll of paper, which separates two strips of tinfoil, the 
paper being impregnated under a vacuum with a viscous oil. Paraffin 
is unsuitable as a diclectric, secing that a condenser impregnated 
with paraffin has a temperature coefficient of about 1 per cent. per 
degree Centigrade. 
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THE *B.V.D." VARIABLE-SPEED MOTOR.* 


BY PAUL BARY, 


Summary. Vhe author describes a variable-speed continuous-cuirent. 
motor, and points out its adaptability to traction work, especially with 
regenerative control. 

Although it is а simple matter to vary the E.M.F. of a dynamo or 
the speed of a motor by regulating the shunt field. vet narrow limits 
ere placed on these operations by the danger of sparking at the 
brushes. The chief reason for this is that. when the main field. is 
weakened, the effect of the armature field is largely increased 
and the main field becomes distorted. Sparking can sti!l be avoided 
by shifting the brushes into the axis of the armature field, but a: 
machines have to run for long periods without attention. and very 
often ere inaccessible, as in the case of traction motors, this is 
obviously impracticable. 

In the ©“ B. V.D." machine. however, instea l of the brushes being 
shifted. the axis of the main field is automatic Пу made to coincide 
with the axis of the armature field, as the main field is weakened. 

The principle of the machine is shown in Fig. 1. where A is the 
shunt coil and B the series. The axis of the resultant field when the 
two coils are excited in the same direction must lie between the 
lines ру and sf, the respective axes of the two coils, As the load 
comes оп. the series coil B is strengthened, and the axis is shifted 
nearer to sf. Also, if the current in В is reversed, the axis will be 
shifted towards ху, since В will tend to neutralise that part of А 
which lies above it, and only the remaining portion of А will be 
effective, —that is. the machine сап be used cither as а motor or 


dynamo without making any adjustmeats, 


Fia, 1. Ею, 9, 


Fig. 2 shows a view of an actual motor in which m, n and p. у 
correspond to the coils À and B in Fig. 1. It was built as a traction 
motor, the variations in speed being obtained only by shunt regula- 
tion. The motor worked sparklessly on test with a speed variation 
of 3: 1, and the following table shows the further results obtained :— 


А Total Shunt | ү, Efticiency 
Volts. current. current. | ui M E = рег cent. 
45:0 15:7 +2 , 1.202 641 0-08 57 
32.5 33-0 о С 333 540 2-50 59 
75-0 19-0 49 | 1.4425 616 | 1.2 6t 
75-0 310° 40 | 2:325 600 | 2-44 77 
750 | 20-0 3:95 1,500 öll 1.44 1 
75-0 29-0 3-8 | 2.175 588 | 220 48 
SO-0 , 18-0 3-0 1.140 720 | 140 72 
775 ° 192 223 | 1,488 753 | 162 8I 
72.5 | 29-0 1:9 2,102 857 2.36 83 
80-0 © 49.5 0-4 ^| 3.960 1,570 | 4X 8 
680 © 82-0 0 5,576 1,307 6-06 SU 
775 610 0 | 4.727 1,672 | 55 86 


Owing to the fact that this motor can be used as a dynamo. with. 
out altering it in any way, and without a trace of sparking. it is par- 
ticularly suited for use as a traction motor with regenerative control. 
Besides this, the control is effected solely by means of two regulators, 
one in the main circuit and the other in the shunt. 80 that the main 
current is never broken except at stopping. This is an advantage 
over the series-parallel control. in which the current has to be broken 
in changing from the series to parallel connections and vice versa, 
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* Abstract of an article in “ La Lumière Electrique.” 
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COMMERCIAL ENGINEERS. 


Correctly to diagnose a disease is, of course, the first step 
towards its removal, but it is by no means an unusual 
occurrence fcr doctors to disagree. At the present time tlie 
electrical industry is certainly not suffering for lack of pro- 
fessional advice ; indeed, it is more likely to be bewildered 
by the number of would-be physicians. We think, however, 
that good must ultimately result from the various examin- 
ations that have been made into the present unsatisfactory 
condition of the industry. Although no other subject is of 
such paramount importance to electrical engineers at the 
present time, it is probable that inaugural addresses devoted 
to this question lose something of their value from the 
fact. that the views put forward do not receive full discussion. 
There is consequently а tendency for these individual 
opinions to give rise to erroneous views, because they are 
noc subjected to the refining fire of criticism. 

The address delivered last week hv Мг. М. J. Ванлхе to 
the Birmingham Local Section of the Institution of Electrical 
Engineers is certainly of more than usual interest, and 
deserves careful attention, since the commercial side of 
electrical engineering has undoubtedly been somewhat 
neglected. In dealing with this question the author has 
the advantage of a more than usually comprehensive 
experience, so that his views are the more worthy of 
consideration. He is strongly convinced that спе very 
important factor contributing to our set-back is that we stil] 
try to use both commercial and theoretical men as of old, 
whilst other countries have develuped a type of man who 
combines the qualities of an engineer and of a commercial 
man in one. In common with many others, therefore, 
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Mr. Капас regards the training of our engineers as at 
fault, sufficient attention not being devoted to the com- 
mercial aspect of engineering. Further, the young electrica] 
engineer abroad is encouraged to study, besides his own 
science, the technology of allied trades, foreign languages. 
commercial law, organisation and commercial routine 
generally. The tendency of electrical engineers in this 
country to confine themselves to technical questions is, 
we think, continually being emphasised, one of the most 
striking instances being in connection with electricity sup- 
ру. The engineering results of our undertakings compare 
most favourably with those achieved abroad, but in the 
method of developing the supply and obtaining consumers 
we have something yet to learn. In the case of those more 
enterprising English undertakings which have developed 
the business-getting side of electricity supply, the results 
show what can be done in a very short time where up-to-date 
methods are adopted, and emphasise the fact that there is an 
enormous load to be obtained Бу central stations if the 
necessary steps are taken for interesting the public in the 
possibilities of electrical apparatus. 

If education is at fault one cannot help feeling some 
sympathy for the unfortunate student. With the ever- 
increasing technical ground that he must cover, can we 
expect the student to find adequate time to give to com- 
mercial matters ? And can we expect the technical college 
to provide such information in a form that will be of anv 
appreciable value? Frankly, we doubt it. On the other 
land, the fact remains that practically all engineering 
progress, and certainly all industrial success, is bound up 
with the subject of £. s. d., which must be regarded as the 
predominant partner of technical science. Obviously, 
therefore, the sooner the voung engineer becomes well 
acquainted with this side of the subject the better. It 
seems to us, however, that here the manufacturer, and the 
manufacturer alone, can produce the necessary change. Js 
there any reason why the young engineer on entering а 
works should not be made to become acquainted with the 
commercial basis and costs underlving the whole business ? 
It appears to us that the works management could arrange 
for this instruction in most cases without much difficulty, and 
with advantage to themselves, for the young engineer in rising 
would soon show whether he was fitted more to the technical 
or commercial side of the business, and could be utilised 
accordingly. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN Office, port 
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The Life of William Thomson, Baron Kelvin of Largs. Ву 
SILVANUS Р, Tuowrsow. With Bibliography, List of Patents, 
Index, &c. 1n2 Vols., 1,213 pp. (London: Macmillan & Co) 
30s. net. 


The task of writing a life of Lord Kelvin which should be 
generally readable was a formidable one, but Prof. Silvanus 
Thompson has undertaken it and carried it through in a 
masterly manner. 

The account begins practically with the undergraduate days 
of the young William Thomson at Cambridge, where the bril- 
liancy of his powers were testified to by many contemporaries, 
end by the publicetion of mathematical Papers which became 
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known throughout Europe before he took bis Degree. The 
Cambridge part of his career is, however, feirly widely known 
—the part, perbaps, most widely known—or at least some 
dramatic incidents in it. But there come out in this bio- 
graphy many little unexpected points, such, for instance. as 
the curiously recurrent monetary difficulties which he encoun- 
tered through his need for books and love of athletics, on all 
Which he was cannily advised and rebuked by his father; 
though 16 is cleer thet these minor troubles were encountered 
by him with alight heart and with plenty of faith in the future, 

The next part of his treining, which he received at Paris, is 
not so generally known. Неге it was that he laid the founda- 
tion of his practical and metrical acquaintance with experi- 
mental physics in the laboratory of Regnault, where he soon 
became a sort of informal private assistant to this finest experi- 
menter of the time ; and here it was that he made the acquaint- 
ance of many physicists and mathematicians of the Continent. 

Thence he returned to Cambridge for a short time, whence 
he was appointed at a very early age to the chair at Glasgow, 
which he held till nearly the end of his life. The long early 
years of that professorship were extraordinarily fertile; and 
in thermodynamics and other recondite subjects he was doing 
work which no one else in Europe could have done so well. 
This was certainly the most powerful and in some respects the 
most important period of his life. 

Then came the historic incident of the laving of the first 
Atlantic cable, in 1857 and 1858, which attracted him towards 
the theory of cable signalling, and ultimately diverted him, or, 
as some would say, expanded him from pure science to a con- 
siderable admixture with it of practical engineering work, 
The account of the various pioneer cable-laving expeditions, 
conducted through the enterprise and perseverance of finan- 
ciers and great men of affairs, the profound scientific know- 
ledge and inventive acumen shown bv William Thomson, and 
the controversies and. difficulties which he had to encounter 
Бу reason of his theories being not believed in or understood— 
all this is admirably described in Silvanus Thompson’s book, 
and the narrative is of absorbing interest. 

It is no ordinary ivin of science that we see at work here, 
but a public-spirited energetic and devoted servant. of the 
State, who throws himself into the work with enthusiastic 
thoroughness, who argues and insists and withstands opposi- 
tion, and ultimately brings about a triumphant success in the 
teeth of obstacles which would have dispirited тапу a weaker 
man. The gradual way in which he won the confidence of the 
Board of Telegreph Directors, and the splendid wav in which 
they ultimately backed him up, trusted him, and carried out 
the instructions to which his theory led him, are all described 
in the book, and are bevond praise. The opposition—the 
frivolous and factious opposition—which was offered th rough- 
out by the company’s first Electrician-in-chief, Mr. White- 
house, is 2150 well described ; and this, which hed been in the 
minds of most people but a legend and a suspicion, now Comes 
to the front clearly and unmistakably as the painful business 
it really was. 

People who have not yet read the book will wonder whether 
it was worth while thus to rake up the eshes of a dead con- 
troversy, hut to those who do read it the value of the whole 
episode will be apparent—not for the purpose of distributing 
blame, however much it may be due, but for the purpose of 
bringing out the splendid and magnanimous ettitude which 
characterised William Thomson throughout. His letters and 
his whole demeanour to Mr. Whitehouse, to the Board of 
Directors, and to the public, exhibit the highest tvpe of рег- 
sonality and character; and we can ill afford to lose the 
record of a series of incidents which throw such illuminating 
light, at this early stage, upon what manv came subsequently 
to recognise as the superb magnanimity of a great man. 

It was in connection with Atlantic telegraphy that our 
present system of electric measurements originated. Now 
began the testing of conductivity, insulation, and the like ; 
many of the instruments which are used in our laboratories, 
and the familiar ohm-volt-ampere system of units that we 
employ, all arose. Thev were subsequently defined and named, 
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but in essence they originated then ; since definite cosmopolitan 
units and svstems of electrical measurement were urgently 
needed for anything that could be called electrical engineering. 
Pure physies thus received back some of the debt owing to it 
from the department of practical applications. The change 
has all come in my own lifetime, and it is sometimes difficult 
to realise that half a century ago such a thing as an ohm was 
unknown, while a box of resistance coils and a mirror galva- 
nometer were recent and striking inventions. 

The introduction into practical life of the system of so-called 
absolute measurements, by means of the specification and 
determination of units, was work that interested Lord Kelvin 
throughout his life; and it was carried out largely by the 
co-operation of many scientific men in а committee of the 
British Association—what is called the Electrical Standards 
Committee—a committee which is still in existence, with 
Lord Rayleigh as chairman and Dr. Glazebrook secretary, 
and to which the world owes a great part of its precision т 
electrical measurements. 

The telegraph work all comes in the first volume of this 
biography. ‘The second volume opens with navigation work, 
the invention of the compass and the sounding machine ; like- 
wise the Baltimore Lectures, the peerage, and many other 
incidents—some of them natural consequences of world-wide 
fame. 

Admirable portraits are scattered through the book, repre- 
senting Lord Kelvin at different periods of his life. Those of 
his old age will be looked at with affection, recalling as they 
do many incidents of personal acquaintance and intimacy ; 
but the earlier ones—ihe portrait as an undergraduate, and 
the portrait of him as a vouthful professor—will to most 
people be new and striking. | 

The whole book is admirably done. It has evidently been 
a labour of love, carried out with great industry, ability, and 
systematising power ; and I congratulate Silvanus Thompson 
on the successful completion of his long and loving labour. 
The world of science may be grateful to him for the result. 

OLIVER LODGE. 


of the theory of the regulation and heating of these converters 
followed by instructions for the determination of the charac- 
teristics, V curves, &е. А useful tabular classification of the 
troubles met with in machines, with their causes and remedies, 
closes the volume. 

Taken as a whole, this little book covers the groundwork of 
practical alternate-current testing in a satisfactory manner, 
and it is one of the best of the series. C. V. DRYSDALE, 
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CREST FACTORS AND FORM FACTORS OF 
SYMMETRIC PERIODIC CURVES. 


BY №. C. CLINTON. B.SC. 


Summary.—The author gives general expressions for the crest fuctor 
and form factor of periodic functions in terms of the harmonics. Ex- 
pressions for maximum crest factor and minimum form factor are 
wiven and curves for certain special cases are reproduced. 


In this discussion the square root of the mean of the squares 
of the ordinates of a symmetric periodic curve taken over а 
whole or half period of the fundamental is denoted by the 
letters R M.S. (root mean squarc) and the maximum mean 
value of the ordinates taken over half such a period of the 
curve is denoted by the letters Т.М. (truc mean). 

К M.S. 
Т.М. 
defined by Dr. J. A. Fleming.* Не also gave a name to the 
DOM RMS _ ‚ ealling it the amplitude factor. It 
maximum amplitude 
has, however, been found more convenient to employ, instead 
of amplitude factor, it3 reciprocal, and to call this the crest 

factor, as suggested by Dr. G. Карр. 
S. _ maxi itude 

Hence crest factor (C.F.) = p 
у. aM O2. 


words, if y be а symmetric periodic function of >, then 
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The form factor (F.F.) is the ratio ‚ап was first 


ratio 


. In other 


Messungen ап Maschinen und Motoren fur Ein-und Mehr- 


phasen Wechselsromo, By Fritz Hovre. Part IX. “ Samm- Е.Г. = ULP DE 
ung Elektrotechnischer Lehrhefte." (Leipzig : J. Barth.) Pp. хі. + 1 7 dr 
165. М.5:80. E 


This volume is the ninth of the “Sammlung Elektro- 
technischer Lehrhefte," of which other volumes have been 
reviewed. Like the others, it is clearly written and com- 
pendious in form, and it contains much of interest and value 
to the student and practical engineer. But like most other 
books of its kind, it neglects to give that information concerning 
the choice of instruments, and practical experimental methods, 
which is so important in actual testing, while at the same time 
it includes information about. winding and the construction 
of generators and motors, which are non-essential, and which 
can readily be found in nearly all text-books. 

The book is divided into three portions, dealing respectively 
with alternators, alternate-current motors, aud rotary con- 
verters. In the first an introductory chapter is devoted to 
armature windings and to the theory of alternator regulation. 
which is very clearly treated, ах far as it goes; but the effect of 


absolute maximum value of y 
= Dee и 


и №! | Пух ПЕ 
Tlu 


Taking the amplitude of the fundamental as unity, y may be 
writenas — y-sin(r-0j)-a,sin(3r- 0) + + * (1) 
and the mean value of the squares of the ordinates over a semi- 
period is given by 


2 т * v/¢ i 
1 N ух = І sin 2 - 0d + (ds | віп(82 -- 0. d.e +, 
T о 


0 | Ü 7 


and CE. 


» 


together with a numbor of terms the definite integrals of which 
between the assigned limits are separately zero. | 
The right-hand expression in the above equation then reduces 


to WL tara? t)i. 
and the general expression for the root Mean square value 13 


saturation is not explained. Examples are given of no load aud | ven by rd d qct А 
. " P p ES ^d : 5 n „ ө 2 * 
short circuit tests, and of approximate methods of predicting 9 R ALS. =. a) Peaztatt+. . 6 (2) 


^ a 
The R.M S. value of any of the curves e pecified therefore 
depends only on the maximum amplitudes of the constituent 
harmonics, and not on their relative phase displacement. 


The value of i ух 13 
п/о 


the load curves, also of determining the apparent armature 
impedance (which is wrongly spoken of as resistance), and the 
armature reaction, by the partial short-circuit method. Ihe 
testing of synchronous machines with the corresponding vector 
diagrams is clearly explained, but the testing of alternator 
efficiency is directed to be done by a modified Hopkinson or 


loading-back method, and the usual device of taking the 1 [= sin (2-6) +2] т sin(4z - 0 dz + 
т. 0 


efficiency of each machine as the square root of the combined xd 
efficiency is adopted. Separation of the losses is also dealt with. сп a Fs cos Ө. + cos 0; + \ 
Section B. devoted to motors, appears to be very e ee = соз от cos V, + т 
It deals with synchronous motors and polyphase and single- | __._ -- ——- ОЕР aS E RET SE, Mi 1 
| L S) ; | и вре ; 1896, Vol. XXXVI, р. 538; and 
se , combines clear instructions and | * Тнк Evectricray, January 10, ] ' | 
phase induction motors, and ‹‹ Alternate- Current Transformer,” Vol. I., p. 586. 


examples of tests with brief but clear descriptions of the ҮН. F. Weber, “ Ann. Phys. Chem ," Bd. 63, р. 566. — | 
Heyland and other diagrams. Section C, on rotary converters, + J. A. Fleming, . “ The Alternate-Current Transformer, Vol. L, 
is short but interesting, and 13 devoted mainly to a description р. 202, et seq. 
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The mean va'ue, unlike the I. M.S. value, is affected both by 
the relative phase displacements of the constituent harmonics 


and also by the position of zero with regard to the fundamental. 
Select zero so as to make 0, = 0, thus giving 


2 a a. 
Т.М. = (1+ сов 9, + _? соз 0, + ). jum = (3) 
T 3 E 
/ 4 2 
fioi. je [o a БЕ о (4) 
e 1 + & cos 0, + © cos 0, + 
3 E: 
For a simple sine curve this reduces t? 
ЕЕ. = " -11107. 
24 
Tho general expression for С.Е. is 
— absolute maximum ordinate 
crs 3° о. (5) 


Vl tue +а + 
for a simple sine curve this reduces to 
С.Е. = 22141412. 


If values of a, а,, соз 0, cos 0., &c., are so selected аз to 


make the second fraction in the expression for F.F. unity, then 
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curves will be obtained which are not simple sine curves, but 
have the same form factor as simple sine curves, and the num- 
ber of these that it 18 possib'e to draw is infinite. 

In general, the minimum possible value of F.F. is 


and the maximum possible value of C.F. is 
v 2(1 a aud) 
Jag ra 
: lta. ta:t . А | 
The ехргевѕіоп-, - ,. ^, ~ в a maximum when а, =а,=1 
lta? +a’ + 
and its value then is y'n. 


< a T 
obtained when o e 


Hence the maximum possible value which the crest factor of 
a symmetric periodic curve can have is у 2л, where л is the 
number of harmonics present, including the fundamental. It 
has this value when tho amplitudes of all the harmonics are 
equal, and equal to the fundamental, while the phase displace- 
ments of the 3rd, 7th, &c., harmonics аге ж from the funda- 
mental, and the phase displacements of the 5th, 9tb, &c., 
harmonics are zero. 
Table I. 


Maximum possible 
value of crcst 


— < 


Corresponding value 


Number of harmonics 
of form factor 


present in curvein- 


cluding fundamental. factor (C. F.). (F.F.). 
1 1414 11107 
2 2:000 2:356 
3 2:449 2:219 
4 2.828 3:069 
5 3:161 2:965 
6 35:463 3:644 
7 3741 5:568 
8 4:000 4:165 
9 4:243 4:085 

10 4471 4:603 


~ 


The values of the crest factor given in Table I. are unaffected 
by the periodicity of the particular harmonies chosen to make 
up a given number, as long as the specified conditions of 
relative magnitude and phase are fulfilled. 

The values of the form factor do, however, depend on the 
periodicity of the component harmonics, and in the above 
table the values have been calculated on the assumption that 
harmonics are added in regular order from the fundamental 
onward. 

In Fig. 1. the curves having crest factors of 2:0 and 2:149 
are drawn. 


The minimum possible value of both the crest factor and 
the form factor is unity, and this occurs with the curve shown 
in Fig. 2. 


М1 +аё+а + 


v2 l + cos 0, 4. ^^ cos 6, 4- 
j b 
minimum for this curve, and its value must be unity. 
The numerator of the second fraction in the expression for 
the form factor is not affected by the values of cos 0, cos @., &c. 
Hence the expression will bave its minimum value, as far as 
these variables are concerned, if they are each put equal to 


unity. 


The expression 


* | + "E На COT 
The minimum value of the fraction iio." ta T 
d, Us 
1+ "+ 5+ 
3 5 
d. * . è 
' =a, &с., thus making the denomi- 


2 


nator equal to the squaro of the numerator. 


Substituting these values the relation reduces to 


2a 9 ] 
To 1 1 
\+ун»+ 
; т! 1 1 
or wr Tate 


and tho equation to the curvo in Fig. 2 fvliows at once as 


1137 эпох 
sin +9 1 57+ ys 
3 5 
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y= k(sin г + 


ИЕН 
* See Carslaw “ Fourier's Series and Integrals,” рр. 129 and 135, for 
a direct method of arriving at these well-known resulta. 
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If, however, only one harmonic is present beside the funda- 
mental, and if the form factor is fixed at tho value fora sine 


curve, equation (1) becomes 
Y = Sin 2 + Ary -1 sin((2n — 1) — Paca 


Fig. 3 gives the successive approximation curves to Fig. 2 
up to the 9th harmonic, and Table II. gives the crest factor 
and form factor values for these curves up to the 15th har- 


monic, showing the gradual approximation of these factors to 


unity. : so LEO, 
pau Table If. | and - N VEM ! ; 
POP INDEM 2 2. Те бз» -1 соз 9, 
No. of harmonics in E s us ow] Pent 
approx. curves to Fig. 1, Crest factor. | Form factor. Ў 
including fundamental. уе : E m 
э aa и Pag ey и 
1 | ^ (232-1 COBO. „- ) 
2 | 1:265 | 1:054 (1 + 2n - 1 у 
5 | 1229 | 1 055 А 0 Т 
4 | 1:215 1:026 Tho value of а... in terms of cos 42-118 en 
5 | 1207 | 1021 9 cos 0,,-1 
6 | 1:202 1:017 3-1 = LEN TC ^ . 
7 1168 1:014 (2n- 1) (1 m edi E) 
8 | 1194 1012 Gnu- 1) 


ыы | е . . 
F.om Fig. 3 it is easy to sce that the values of tho largest | In this expression, for any given value of п, @:н-1 18 à positive 


maxima in the successive approximation curves can be caleu- | |, iin um for 0—0, and zero for 0=". 
d 


Also, the crest factor is never: greater than 


| QN / 7 ) x _1 + а-а 

EN VAN е QUT ON 
+ | 4, хх к O and the maximum value of this expression occurs whon a=], 
t O А AN being greater the nearer a approaches unity. 
+ ч & 
SE y | 

с? / 
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Hence, for the 5th, 9th, 13th, &e., harmonics, the greatest 
crest factor will occur when 0=0, and the values are: К 
For the 5th harmonic present... a= 04167, С.Е. =1'308 /2, 
9th " „д... à2:0225, C.F.—1:1954 2, 
z 13th - yee 00155, C,F.—1:141 J2) 


anıl so on. 
For the 314, 7th, 11th, «c., harmonies, the greatest crest 


factor will occur for values of 0 between 0 and 90 deg. For the 
3rd harmonic prezent, а — 0/75 and СЕ. is less than 1:40 v2. 
For the 7th harmonic present, a —0:2918 and C F. is less than 


1:24 /3. For the llth harmonic present, «— 0:183 and C.F. 
is less than 1:164 4/2, and so on. 


9 


Кис. ð. 


lated аз followa, The values of =, for which y is a maximum 
or a minimum in the expre:sion 
; sin Зе, sin 9x 
y-k(smzt(—.—t - +) 
3 5 
аге givon by tho equation 
0 = cos z + соз Зх +... cos (2л — 1) 
or 0=2 cos n.ícos (n — 1)z + соз (n - 9) + 5 
and the largest maximum is given when 
т 
с05 ПХ =0 or z-;.. 
Zit 


Tho value of this masimum is 


. 1. 3r 
y=k sin( 2 +25 i ) 
J Qn 3 ue a : 


and the general formula for the crest factor of these curves is 


sin +18 Br |1 sin 2T + 
С.Е. == Г мы за 


<= 
J ltt pt 


It is not possible to calculate the crest factor except in a few 
cases, and thus there is great difficulty in arriving at the possible 
variation of the crest factor for a fixed form factor when the 
number of harmonics present is unlimited, 
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about 124 per cent. greater than that of a simple sine curve. 


case is drawn in Fig. 5, 


een 


The case of the 3rd harmonic has been treated graphically 
ia Fig. 4, and the maximum C.F. found to be not moro than 


Hence, if à single harmonic only is present, in а symmetric 
periodic curve, the maximum crest factor possible is 30:8 per 
cent. greater than that of a simple sine curve, and this occurs 
with the 5th harmonic in phase with the fundamental, This 


\\ 
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CORRESPONDENCE. 
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WIRELESS TIME SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN, 

мк: Mr. Duddell's letter concerning the wireless telegraph 
time signals from Norddeich and Paris does real service in 
calling. attention to this easy wav of getting accurate time. 
His letter raises a poini of considerable importance—namely, 
which of the two sets of signals, the Norddeich or the Paris, 15 
the more accurate % This question will at once confront апу 
one who compares times derived from the two sources. Of 
course, in making the comparison, account must be taken of 
the fact that Paris time is 9 min, 20:9 sec. ahead of Greenwich 
time according to recent longitude determinations (Albrecht’s 
Compensation). Just as an exemple of the discouraging 
results of a comparison I give a few of my own observations. I 
assume, for the purpose of this comparison, that the Paris 
sivnal gives absolutely correct midnight. Му record of Nep- 
tember ТИВ last shows thet on this assumption midnight was 
marked by the end of the 4th dot of the last group of 5 dots 
from Norddeich, On September 15th, midnight came 1-5 sec. 
after the end of the 5th dot of the lest group. On September 
21st, midnight came at the end of the 3rd dot of the same group. 
Again, on November 22nd, midnight came at the beginning of 
the 3rd dot of the last group of the Norddeich signals. From 
Mr. Duddell's letter of last week I understand that midnight is 
intended to be marked by the beginning of the first dot of the 
last group. Evidently en error of several seconds is possible 
as between the two telegraph stations. Perhaps time-lags of 
variable amount in the trensmitting apperetus at each station 
account for pert of the error. For my pert I have preferred to 
trust to the Paris signals; first, because these are supported 
bv the prestige. of the Observatory of Paris, and, second, 
because the actual time signal is а well-defined short dot. It 
should be expleined that the dots of the Norddeich signals are 
Morse " dots" end endure one-third or one-half of a second. 
The Paris dot (except in cases of misfire) is а single impulse of 
inappreciable duration, Such а dot can be observed with 
great precision. by taking up the count of the chronometer 
shortly before the event, after the astronomer’s eve and ear 
method of observing transits. I migh+ here explain that the 
Paris signals run as follows : After preliminary signals a series 
of slow long dashes (¢) starts at about a minute before Paris 
midnight ; there is а pause of about 5 sec. and then at exact 
midnight there is а sharp dot. In the same way a dot that is 
sent to mark 2 min. after midnight is led up to by a minute of 
signals consisting of a desb and two dots (ti). Finally, a dot 
at 4 min. after midnight is led up to by a minute of signals con- 
sisting of a dash and four dots (th). There are thus three 
chances of getting the time ; I have never known atmospherics 
to spoil al. Мг. Morris-Airev, of the Armstrong College. 
Newcastle, recently informed me that even at his distance the 
atmospherics rarely damaged the observations. 

I trust that the effect of a discussion of these matters т your 
columns will be to urge the authorities at both stations to pub- 
lish full details of the probable error in their time signals. If 
at the same time they would give an authoritative estimate of 
their wave-lengths, experimenters of every order would then 
he able to calibrate the high-frequency apparatus in their 
laboratories as well as set their clocks.—I am, &c.. 

South Western Polytechnic, Nov. 23. W. H. Eccrgs. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sint Mr. Duddell was kind enough to send те an advance 
proof of his interesting letter on the above subject. At the 
Central Technical College I have frequently taken the Nord- 
deich time signal at middav, but like Mr. Duddell, have not 
heen able to make a serious attempt to verify its accuracy. | 
have contented myself with comparing it with the chiming of 
the college clock, which тау not be so reliable as Big Ben. I 
do not suppose that the authorities at the Wilhelmshaven 


Observatory will feel verv flattered at having the time signal 
taken on approbation and roughly checked against Big Ben. 

As pointed out in the number of the “ E.T.Z." to which Mr. 
Duddell refers, апу defect in the time signal is immediately 
notified. This would presumably precede the weather report, 
which is usually sent so slowly that one with no knowledge of 
the Morse code can write down the dots and dashes and trans- 
scribe it afterwards. 

The largest aerial at the Central Technical College rises to a 
height of over 260 ft. and is probably the highest aerial in 
England. On this the Norddeich signals are very loud indeed, 
while the Eiffel Tower midnight signal can be taken with the 
ordinary telephone receiver more than a foot away from the 
head. As Mr. Duddell savs, the note is very low: in fact, 
the spark frequency is so low that the sound can hardly be 
called a note. 

With regard to the wave-length. however, I do not agree 
with Мг. Duddell. I make it 2.000 metres es nearly as it Is 
possible to determine it, whereas Mr. Duddell sevs it is about 
1.750 metres. The exact determination of the wave length of 
a very weak signal is difficult, as the coupling between the 
primary and secondary coils of the receiving transformer may 
be necessarily so fight that the naturel oscillation of the 
secondary circuit is affected. In my сазе the signal is quite 
readable with the coils 4 ft. apart, which is the limit of the 
apparatus, and the tuning is then very sb2rp at an indicated 
wave length of about 2,000 metres. То judge from the sharp- 
ness of the tuning the signals must have verv lictle damping. 

Mr. Duddell’s interesting suggestion as to cheap receiving 
sets for ships has already been anticipated. Messrs. Ducretet 
& Roger, of Paris, make a set permanently adjusted to receive 
the Eiffel Tower signal. It is intended for use on small ships 
not otherwise provided with wireless apparatus. (See 
`` E.T.Z.," 1910, page 1.017.)—1I am, &c., 

G. W. О. Howe, 

South Kensington, November 18, 1910. 
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e FIXED PRICE" SUPPLY АТ ECCLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


иң: Г beg to acknowledge receipt of a copy of vour Issue 
of November llth, and note therein vour remarks regarding 
the landlord's fixed charge for electrical energy consumed in 
lighting the 12 workmen's cottages in Eccles, 

You anticipate that the cost of replacing a metal filament 
lamp is likely to make the consumer adopt some other form of 
iluminant as soon as lamps require renewing, This I do not 
think is a serious difficultv, as the results obtained in. Eccles 
would indicate that the lamp renewals should not exceed an 
average of one per house per annum. The cost of incandescent 
gas mantles in a sinular class of house surely amounts to 
2s. 64. during the year. 

With reference to vour remarks that no provision is made 
in the charge et Eccles for interest on the outlay and deprecia- 
tion of the installation, I would point out that, as vou suggest. 
further оп. the cost of the installation has been included in the 
cost of the buildings. aud provision made to cover same bv the 
landlord in determining the weekly rental of 83...64. charged 
for the premises.—I ат, &e., Н. W. ANGUS, 

Patneroft, Lances., Nov. 16.. Borough Electrical Engineer, 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 

ик: Mr. Hookham's opening paragraph in vour last issue 
is such as one is accustomed to from Free Importers, but I 
hardly expected it from him, My arguments might be quite 
sound even if mv motives were аз unworthy as Mr. Hookham 
professes to think them. | | | 

I will pass over the starvation question with. as Mr. Hook- 
ham suggests, a quibble about the meaning of “on the verge.” 
Mr. Hookham thinks it means " he can neither have food to eat. 
nor immediate means of obtaining И.” I call that starvation. 
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Anyone earning from 8s. to 20s. a week, say, in uncertain 
employment is on the verge of starvation, in my opinion. | 

Mr. Hookham neglects the important question of the differ- 
ence between imports and exports, and merely refers to some- 
thing which I have not read. I do not think this is kind after 
his promise to assist me. | 

The next, " Mr. Anderson says that if you stop an import aud 
manufacture it at home vou give fresh employment." T have 
said that, and Mr. Hookham has admitted it, and it is my 
whole and sole argument. Тһе Free Importer's statement that 
the increase is met bv a corresponding decrease in another 
direction cannot be demonstrated. Mr. Hookham does not 
attempt it, but favours us with his usual " of course." — It is not 
argument and it 15 not teaching. He says, d of course, goods 
pav for goods, and therefore if vou diminish imports you 
diminish exports.” But I say there is no ‘ of course” about 
it. That is the whole difference between us, and not even mv 
friend Mr. Hookham can draw me away from my point. He 

may be right ; but surely it is a fair question, if goods only pay 
for goods, how have we paid for an excess of imports over 
exports during the last 10 years of £2,370.000,000 7 Can Mr. 
Hookham answer this without showing that goods do not pay 
for goods ? 

There is another question to which I hoped Mr. Hookham 
would have given us the answer: If our exports exceeded our 
Imports, as they conceivably might, how would the excess be 
paid for ? 

The argument so far as it has proceeded, clipped of all ver- 
наре, is as follows : Mr. Hookham challenges anyone to show 
how Tariff Reform would increase employment. I accept the 
challenge, and consider that my whole case is contained in the 
following : " A tex on articles manufactured abroad and not 
placed upon similar articles manufactured at home would have 
à tendency to cause them to be manufactured at home and thus 
increase employment.” 

Mr. Hookham replies: Yes, but “of course ” it would de- 
crease it in one direction as much as it increases it in another. 
That 1s an admission that in а measure Гат correct, and I ask 
Mr. Hookham to demonstrate how the decrease in other direc- 
tions would occur. 

He replies “of course " vou have only goods wherewith to 
pay for goods, therefore, if vou decrease imports vou decrease 
exports. Mr. Hookham says that I have admitted this, but I 
liave not. 

I hope that Mr. Hookham’s * of course ” will not be sufti- 
clent for those readers who are open to conviction, but that they 
will expect a reply to my two questions.—I am, &c., 

Hollinwood, Nov. 22, А. BRUCE ANDERSON, 


TO THE EDITOR OF THE ELECTRICIAN, 


Siz: I cannot help being disappointed that vou should have 
opencd your columns to a discussion on this subject. 

Your readers consist of men of both parties, and it is regret- 
able that party politics should be introduced into a technica! 
Journal. It is the more to he regretted, because Mr. Hook- 
ham's desire for information is obviously not disinterested, 
or he might, with advantage, instead of writing {о vou, have 
applied to * Highbury,” where ре can obtain all the informa- 
tion he requires from people who have made a study of the 
subject, to an extent which, I think even Mr. Bruce Anderson 
will agree, is not possible to the ordinary engineer, 

What Mr. Hookham wants is not information. but, having 
set up а very unsubstantial ghost of his own devising, he 
desires to {тар some unwary Reformer into an admission which 
will permit of his saving that Tariff Reformers agree with his 
thesis, or else. if he cannot get an answer that suits him; he will 
sav that Tariff Reformers cannot deny his doctrine. 

It is as reasonable to ask the ordinary engineer Reformer 
who knows “ bv experience ” that the Tariff must be reformed 
for the good of the nation. I repeat, it 1з as reasonable to ask 
him to lay Mr. Hookham's * ghost? as it would be for Mr. 
Hookham to ask the ordinary wireman who perhaps fits up 
hundreds of Mr. Hookham's meters ша year, and knows they 


need certain details attending to, to explain the theory of those 
meters. 

He will find one here and there who can; and he will find an 
engineer Reformer here and there who can answer his ques- 
tions; but surely, if his thirst for information is so great, he 
should go to professors of the ductrine rather than to the, no 
doubt, eager disciples, who, however, have not, in the nature of 
things, such opportunities or capacity for dealing with dialectic 
traps.—1 am. &с.. 

London, Nov. 23. M. J. E. T. 

[We do not agree with our correspondent that we have 
opened our columns to politics. The question is whether 
a tariff in certain directions would henefit. the country in 
general and the electrical industry in particular. It is a 
matter of political economy affecting the electrical Industry, 
and the correspondence arose out of meetings at which the 
question was discussed by electrical engineers. We gather 
that engineers are anxious to know something more about the 
subject, and, therefore, we are willing to give a certain space to 
its discussion, That Tariff Reform hus degenerated from 
political economy into politics is unfortunate.—Enp, Е.) 


PRESIDENTIAL ADDRESS ОЕ SIR J. J. THOMSON, F.R.S, 
TO THE JUNIOR INSTITUTION OF ENGINEERS.* 


THE INFLUENCE OF PURE SCIENCE IN. ENGINEERING. 

The distirction between pure science and engineering із one, not of 
method, but of aim. The physicist endeavours to discover new pro- 
perties of matter for the sake of extending his knowledge of nature 
and without any thought as to their utility or the possibility of their 
application to the service of man. It is. however, а very striking 
feature in the history of science how almost every advance in pure 
physies has been turned to account by the engineer, the manufac- 
turer and the doctor, Nothing, in fact, could be more disastrous to 
the progress of engineering than that the workers in pure science 
should hamper themselves by considerations as to the utility of their 
work. Did they so limit themselves, details in existing processes 
migat be improved, but those great advances which have revolu- 
tionised industries would be lacking. 

Applied science is even more indebted to the pioneer who discovers 
and opens up new regions of thought than to the man who improves 
the cultivation of long-settled regions of known fertility. The 
province of applied science of engineering is to survey the facts 
known to science, and to select. those which seem to present possi- 
bilities for industrial application. Their development can generally 
best be done in laboratories attached to works engaged in active 
trade. There should, however, be a closer connection between pure 
science and engineering and commerce than is at present the case in 
this country. This connection could be strengthened by closer rela- 
tions between the workers in science and industry. In this way à 
fact discovered by a chemist or physicist could be quickly brought 
to the notice of those manufacturers or engineers who possessed tlie 
best facilities for investigating И. In some cases valuable results 
might ensue. The spirit which should be spread throaghout British 
industry is the exact antithesis of that expressed by the saying, 
“Оһ. that’s all very well in theory. but it doesn't work in practice.” 

To unite and hermonise these two essential things should be then 
the mission of applied science. Applied science shonld keep theory 
and practice at the same level by raising the one underneath. Theory 
and practiee do better work when they are driven abreast than when 
in tandem. | 

It is not that in England there is any lack of recognition of the 
importance of science or reluctance to use it among the leaders in 
applied science. It is rather that the scientitic spirit has not diffused 
through and influenced the bulk of our industries to the extent it 
has done in опе or two other countries, We have not lacked pio- 
neers, like Rankine, but it cannot be maintained that science plays аз 
large а part on the whole in engineering and industry here as it does 
in Germany. 

Another reason for the comparative ncglect of pure science in 
engineering is that the training in that subject given in our technical 
colleges is not that best adapted to develop any great enfhusiasm 
for it. Attention is paid only to those parts of science which have 
direct application to present-day practice in engineering or other 
industries. The result is that the student gets his pure science In 
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snippets. This is bad in every subject, but its results are especially 
Conspicuous in mathematics. The language of mathematies should 
be es familiar to the engineer as his mother tongue. His mathe- 
maties should be part of himself, and he should. be able to use 
them with the confidence with which а good workman uses his tools. 
1f. however, a student training in mathematics or pure science is 
confined to those parts which are of direct practical utility. he will 
never acquire this confidence. He may be quite able to follow the 
miathematies he meets with in the course of his reading. but for liim 
mathematies will never be a formidable weapon with which to attack 
a new problem. MI the useful ports of à science and nothing else 
make а desperately dull subject. 

At the present time the curriculum for engineering students is 
founded on the idea that our boys do not learn anything at school. 
There is no reason from the nature of things why a boy of 18, of the 
mental calibre which would justify him becoming an engineer, should 
not have а working knowledge of the calculus and the elementary 
parts of differential equations, and have read a considerable portion 
of dynamics, This could be done without undue specialisation and 
without depriving the boy of that literary training which is essential, 
‘if he is to keep his sympathies wide and his mind receptive. 

The education of an engineer ought to be so framed as to develop 
those qualities which will make him in the best sense of the word a 
man of the world; to make him a man with wide sympathies and 
interests. These qualities are much more likely to develop by a 
training whien includes а considereble study of literature than one 
which is severely restricted to scientific or technical subjects. 

А boy at school should be trained in а scientitie habit of miad. 
which is; atter all; nothing but orzenised and directed common-sense. 
The troining that is wanted is one that will train the boy to think 
about things. one thet will train him so that he will get the whole 
weight of his mind on to the problem he is tackling, И he has got 
this power then it is not à matier of primary importance as to what 
may have been the nature of the studies by which he has attained it. 
А boy who has this power is far more likely to make a good engineer. 
even though his training has been wholly classical, than one without 
it, even though he has studied the whole gamut of the sciences. 

Another point to which great importance should be attached in 
the early training of the engineer and also of the physicist is that he 
should have a good drilling in experimental mechanies, and make 
many simple experiments on the properties of bodies inmotion. He 
should have a little workshop of his own. not so much that he may 
acquire skill in the use of tools as that by familiarity with matter in 
motion and machines he might cultivate the '* mechanical instinct. 
By that is meant the power which some possess of feeling instinc- 
tively without conscious reasoning in their bones, so to speak, what 
is the accurate solution of some mechanical problem. 

In conclusion, to quote Sir Andrew Noble: ©“ Do not be too utili- 
tarian, do not narrow the search for knowledge down to a search for 
utilitarian knowledge, for knowledge that you think will pay . . à 
above all things, pursue knowledge.” 


PHYSICAL SOCIETY. 


At the meeting held at the Imperial College of Science, South Ken- 
sington, on November 11th, Prof. Н. L. Callendar, F.R.S., president, 
in the chair, а Paper 


* On the Supposed Propagation of Equatorial Magnetic Disturbances 
with Velocities of the Order of 100 Miles per second "' 


was reed by Dr. С. СивЕЕ. The question of the simultaneity of mag- 
netic disturbances recorded at different stations has recently been 
discussed by Dr. Bauer and Mr. Faris. A good many moygnetie 
storms have so-called © sudden commencements.” Аз regards these 
" sudden ` changes three things are conceivable: they may be abso- 
lutely simultaneous at different stations ; there may be a very small 
ditference of time corresponding to the rate of propagation of elec- 
tromagnetic waves; or, finally. there may be, as Dr. Bauer con- 
cludes, longer intervals, amounting to several minutes, for stations 
remote from one another. Dr. Bauer concludes that Мг. Faris’ 
figures demonstrate the truth of his theory that disturbances nor- 
mally are propagated round the earth, sometimes east ward sometimes 
westward, the time of a complete revolution averaging about 3} 
minutes, The author of the present Paper discusses the weaknesses 
of Dr. Bauer's theory. He points out that the theory could be 
adequately tested by a careful comparison of curves from selected 
stations fairly encircling the globe, choosing, if possible, stations 
whose time-measurements are specially reliable, 
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A Paper entitled 
* On Cusped Waves of Light and the Theory of the Rainbow,” 


was read by Prof. W. B. Моктох. Diagrams were shown of the 
forms assumed by a plane wave of light falling on а spherical raindrop 
and twice reflected from the interior of the drop, as well as the waves 
emerging from the drop. 'The waves in general have cuspidal edges 
Which run along the caustic surfaces. This relation between the 
caustic and the cusps on the waves was pointed out Бу Wood in con- 
nection with the similar waves produced by reflection at a spherical 
surface. И had been noticed earlier by Potter, Jamin and Масе de 
Lepinay. The phase over a wave of this type is not constant, the two 
portions on opposite sides of a cusp differing in general by a quarter 
period, Attention was drawn to the advantage of regarding the dis- 
tribution of light in the rainbow as the consequence of the inter- 
ference of the cusped waves which run down to the observer's eye 
along the direction of minimum deviation, This way of looking at 
the matter is shown to be equivalent. to. Masearts approximate 
method of explanation of the formation of the supernumerary bows 
by interference of disturbances coming from the two poles on the 
special wave-form used by Airy. 

Prof. С.Н. Lers pointed out that the boundary of the disturbance as 
it passed through the drop would be subject to dif!raction effects He 
asked if this would make any material difference in the results arrived at 
in the Paper. 

The Астнов. in reply, stated that diffraction phenomena would not 
seriously affect the diagrams he had obtained. 


ELECTRICAL PROGRESS IN INDIA. 


By the courtesy of Mr. Л. W. Meares, MELC Е, M.L E. E. (Electrical 
Adviser to the Government of India). we give below a list of applica- 
tions for electricity supply and tramway powers under the Indian 
Electricity Act, 1905. This amplifies the list which appeared in 
THe КЕСТЕ АХ on дал. 7, 1910 (page 530), and shows that 
not much has been done in regard to many of the undertakings 
which we set out on that occasion. Nor has there been any great 
development in regard to new publie schemes, This ix partly owing 
to the genere! state of trade in recent veara and partly to the fact 
that the Indian Electricity Act, 1903, was under revision. 

During the vear 1910 that Act hes been repealed and the Indian 
Electricity Act. 1910, has been passed to take its place. Under this 
Act, which will probably come into force with the new rules in 
January. 1911, the terms of compulsory purchase have been improved, 
and a bonus, up to 20 per cent. of (he " then value " as determined by 
arbitration, may be added on account of compulsory purchase, In 
the Bengal coalticlds the use of electricity is increasing considerably, 
and recently а jute press has been equipped for electrical working. 
There is also а considerable inerease in the number of factories 
employ ing electricity for one purpose or another, 

Several large schemes for supply in bulk or for power purposes have 
been hung up for a long time; but it is generally believed that the 
new law will render the capitalist less shy. 


BENGAL PREsIpENCY.—Caleculta—Ceneral electricity supply in 
operation ; area uf supply 125 square miles. тах. load 6,000 kw. Separate 
tramways scheme--in operation 30 miles double track. 

Darjeeling —General electricity supply, municipal (water power)—in 
operation. Additional power station in contemplation, 

Barrack pore—General electricity supply —in operation. 

Howrah —CGeneral electricity supply. suction gas plant--in operation. 
Sepwate tramways scheme, Diesel engines—in operation. 

Coalfi lds District — Power licences granted work not begun, 

Hooghly River District —Power licence granted and extension of time 
given-—work not begun. 

— PROVINCE ОЕ EASTERN BENGAL AND AssaM.—Dacca—Ceneral elec- 
tricity supply—in operation, Undertaking is being transferred to a 
company and complete reorganisation will take place. 

Shillong — General electricity supply (wet r power) aed a railway from 
Gauhati, 60 miles in length. with a rise of 6,000 ft.—uoder consideration, 

UNITED PROoviNCERS.—C'uien pore—Ceneral electricity supply and tram- 
ways—in operation. 

Mussoorie—General electricity supply (water power), municipal 
operation, | 

THe Рехлав. — b niritsar—General electricity «парру сепсе granted. 

Delhi—General electricity supply and tramways—in operation. 

Simla-—General electricity supply and extensive pumping (water 
power). municipil—in active progress. 

BOMBAY PRESIDENCY. — Бопфиу — General electricity &upply and 
tramwavs—in operation. Hydro-electrie long-distance power trans. 
mission from Lanauli—licence granted 

CENTRAL PRovinces.—Nagpur—General electricity supply and 
tramways—licence granted. 

HYDERABAD, Deccan.—Secunderabad.—General electricity supply 
and tramways—licence granted, * 
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Mapnas Presipency.—Madras—General Y electricity | supply—in 
operation. Separate tramways scheme—in operation. 

Втвман. — Кануооп—Сепега! electricity supply and tramways—in 
operation. м 


ишине е electric supply and tramways—in operation. , 


' Mr. Meares informs us that his commentary on this Act, written in 
conjunction with Mr. N. N. Blometield, solicitor, and entitled ‘ The Law 
Relating to Electrical Energy in India," is now in the press, and will be 
published as soon as the new Act and rules are brought into force. The 
price will be 15s., and we have decided to accept at this price advance 
orders for the books to be sent immediately on publication. Orders 
should be marked for '* The Publisher." Mr. Meares’ earlier work on the 
repealed Act was reviewed in our columns on September 2, 11:04, p. 797., 


ELECTRICALLY-LIGHTED LIFEBUOY. 


An interesting demonstration was given on Monday evening last 
at the Public Baths, Old Kent-road, S.E.. of a new lifebuoy which 
becomes automatically illuminated when in use. This desirable 
feature is obtained by employing two batteries which are only 
brought into action as soon as the buoy is removed from its support. 
The batteries are of the well- known “ Float " type, which bas come 
into considerable use for miners! lemps and other forms of hand 
lamps. The electrodes consist of zinc and carbon, whilst the single 
fluid electrolvte, which is manufactured under a patent process, 
prevents the generation of gas, so that the glass cells сап be her- 
metically sealed. In the batteries used for the buoy the electrodes 
are situated near the top of the cells and in the normal position the 
electrolyte does not reach to the level of the electrodes. As soon. 
however, as the buoy is moved out of the vertical position, or turned 
round in any way, the electrolyte comes into contact with the elec- 
trodes and current is supplied to the electric lamps. There are four 
of these lamps, each of the batteries, which comprise two cells and 
give à pressure of 3:5 volts, supplying two lamps, and the cells are 
able to illuminate the lamps for about four hours. A feature of the 
buoy is that the lamps are fixed on both sides, so that the water is 
also illuminated. It is interesting to notice that in case of accident 
to any battery or lamp. flooding of the buoy is impossible, since it is 
constructed of a large number of compartments, any of which may 
be punctured without materially affecting the Биоуапсу. The new 
buoy is certainly an improvement on those in which acetylene gas 
or potassium are depended upon for illuminating purposes ; and as 
its weight is only 251b., it can be as easily handled as the non- 
illuminated type. whilst the electrolyte does not deteriorate. We 
may point out, in case it is not generally known. that an illuminated 
lifebuoy, besides enabling the person in the water to ascertain the 
position of the buoy, also prevents it from being overrun. In con- 
clusion, we may mention that the lifebuoy is being manufactured 
by the Float Electric Co., of Brittania Works. New Kent-road, S. E. 


PARLIAMENTARY NOTICES. 


The following additional notices of intention to apply for powers 
relating to electricity supply, electric traction, &с., have been given 
during the past week. 


PROVISIONAL ELECTRIC LIGHTING ORDERS. 


Bognor and Sevenoaks Urban Councils and Wetney Urban Council (to 
ассште undertaking of Witney Electric Supply Co.) 

Kent Electric Supply Co. (for Алуға Urban ard portions of East and 
West Ashford Rural Districts); Newcastle-upon-Tyne Electric Supply 
Co. (to extend area of supply to Kenton): Uxbridge & District Electric 
Supply Co. (to authorise transfer of undertaking to Callender's Cable & 
Construction Co.) ; Messrs. J. А. & W. T. Purves (for Budleigh За оп). 


ELECTRICITY SvrPLY Вил, 


To acquire undertaking of Winchester 
‚ for further powers in regard to supply of 


Winchester Corporation : 
Electrice Light & Power Co 
electricity, &c. 

ErECTRIC. Traction Вил. 

London United Tramways (Ltid.): To extend time for completing 
authorised tramways in Richmond, &с. 

Metropolitan Electric Tramways (Ltd.) : To construct new bridge over 
river Lea in Tottenham and Walthamstow, to construct new tramways, 
to make working and other agreements with local authorities, to autho- 
rise Middlesex County Council to purchase tramways and lease same to 
company, &c. 

Greater London Railway Со. : To incorporate company to construct a 
series of railways in the counties of Middlesex and Essex, to enter into 
working agreements with existing railway companies, &c. 

‘London Electrice Railway Co. 7. To authorise construction of new rail- 
ways and works and for additional capital and other powers. 
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Mitropolitan District Railway Со. and London Electric Railway Col: 
For purchase (or lease) of Lot's- road generating station for the com- 
panies and for powers to manage and carry on the undertaking (by them. 
selves or a jeint committee, бо.) 

Metropolitan Railway Со. seck powers to widen railway and construct 
new station near Mount Pleasant, «е. 

Central London Railway Co.: ‘To construct four short lengths of new 
railway, to acquire running powers over portions of railways of the 
G.W.R. Со., Ke. 

Dover Corporation: То extend time for completing tramways, &c., 
authorised by the Corporation Act of 190]. 

Manchester Corporation: Extension of time for constructing autho- 
rised tramways, бо. 

Northampton Corp. ration : : To copstruct new tramw avs, to employ 
rail-less trolley лумет of traction. бе. 

Aberdare Urban Council: To construct tramways. to adept railless 
traction, to enter into agreements with other authorities, Ке, 

Paignton Urban Council : То provide that in the event of the tram- 
ways authorised by the Torquay & Paignton Tramways Act, 1909. to 
be constructed by Torquay Tramways Со. not Бари comple ted within 
the time Jimited the powers of the company with respect to the said 
tramways shall be vested in the Council. бес. 

A bill is being promoted to incorporate a company to acquire existing 
tramways between Hove and Shorchim ard to construct additional 
tramways in Brighton, Hove and Worthing, the arban districts of Ports. 
lade, Southwick, Shoreham and Steyning West in the County of Sussex, 
to obtain running powers over existing municipal tramways, power to 
apply for and take transfers of electric Пон g ШС: Хе, 

Brighton, Hove & Preston United рф Cas Tosear strict tram- 
ways on the rail-less trolley system in Brighton, Hove. Worthing, Ports- 
lade. New Shoreham. Southwick. &e., to enter into agreements for the 
supply of electricity for traction. &c. 

Liverpool Overhead Railway Co.: To consolidate loan capital and 
borrowing powers, for amendment of borrowing powers, бе. 

Imperial Tramways Co. 7. То extend time for constructing tramways 
authorised by the Middlesbrough, Stockton-on-Tees and Thornaby 
Tramways Acts, 1904 and 1907. 

South Lancashire Tramways Co. : 
in Little Hulton, Farnworth and Worsley ; 
with local authorities, to supply electrical energy, 
powers over adjacent tramways, &e, 

A bill will be introduced to incorporate a company to construct clectric 
tramways in the urban district of Malvern апа adjeining districts, to 
run motor omnibuses ard motor cars, to supply electricity for traction, 
«е. 

A bill is being promoted to incorporate а company to construct tram- 
ways in Matlock and Matlock Bath, &c., to us? the reiles trolley 
system of traction, to run omribuses and motor cars, &c. 


To construct aditional tramways 
to enter into agreements 
to acquire running 


JOINT LIGHTING AND TRACTION. Вил, 


Halifaz Corporation; To construct new tramways in Halifax. Brig- 
house. Luddenden Foot, Sowerby Bridge. &е.. to carry. minerals and 
goods, to exempt Corporation from payment of local rates in respoet of 
tramways outside borough Бопосагу. to adopt railless trolley system of 
traction, to provide and work omribuses, to confer further powers as to 
the electricity and gas undertakings, бо. 


LEGAL INTELLIGENCE. 


Griffiths and Another v. Benn. 

The hearing of this action for damages for alleged libe] was resumed by 
Mr. Justice Ridley and a special jury on Friday. 

Mr. BEDELL continued his evidence, and stated that Mr. Fitzmaurice, 
chief enginecr of the L.C.C., devised what he considered were improve- 
ments in the studs for the roadway. To that moditied type of stud 
witness said there were ir. urmountable objections. It was a‘ ridicu 
lous stud." His firm pointed out that one of the objections to the modi- 
fied stud was that the carbon would not on each occasion bed on the cable 
in exactly the same мау. Mr. Fitzmaurice took it upon himself to 
interfere, though he had по knowledge of the system. Regarding the 
equipment for the cars, witness stated his firm made several estimates. 
The first estimate was for £70, which was exceptionally low, because his 
firm expected to get the laying down of the whole system. He asked 
for particulars of the current required for ear running. He got an answer 
from Mr. Fell. who said that the average taken on the car itself was about 
1.25 units per саге. It should have been, he afterwards discovered, 
2-Lunits. On July 16 he wrote to Mr. Fell and quoted for 40 G.B. car 
equipments. Then he had an interview with Mr. Fell. and they went to one 
of the car depots and made inquiries as to whet alterations could be made 
to accommodate the magnets. The ears which were to have the G.B. 
equipment were already equipped for the slot conduit system. That 
quotation was, he thought. for £99. and Mr. Fell said that was about £30 
higher than he had expected. Mr. Fell said the G.B. firm had written a 
letter stating that, in consequence of the London studs being 6 ft. apart 
instead of 9 ft., as at Lincoln, the G.B. firm had stated that the cost of 
the car equipment would be reduced by one-third. Witness said he had 
no recollection of such a letter, and that. in fact. such a letter had not been 
written. The firm lowered its quotation, to accommodate Мг. Fell. te 


cost price, provided that they had no responsibility for the effect. of 


The firm 


modifications in design. The design was a joint production. 
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supplied what it considered. а suitable design, and was compelled. to 
modify that design by the tramways department, which had strong views 
about what could be changed in the brake gear and trucks af the cars. 
When the tirm asked for messurements they were given only approximate 
measurements by the L.C.C. "The firm had no veto over or control of the 
design. The magnet was the most important part of the car equipments, 
and in making à magnet for a саг И was absolutely essential to have the 
exact measurements. He was told that the average speed would be 10 
miles per hour, and that 16 miles an hour would be the high?st speed at 
which the cars would be required to гип. In the cars they were required 
to equip the most valuable part of the space underneath was taken up 
by the plough gear for the conduit system and a plough carrier. As any- 
thine else fitted had to take a back seat. it was a much more difficult thing 
to fit magnets to the L.C.C. cars than to the Lincoln cars. The same cars 
were to run upon the conduit system at the Aldgate end, on the С.В. 
system afterwards to Bow Bridge, and thence on the overhead. system 
To design а propor magnet И was necessary to get an assembly drawing 
of thy underpart of a саг, and, though they asked for this, they never got 
и. Therefore, they made а wooden model to the approximate dimen- 
sions with which they had been supplied. ‘Phe model was placed on a 
car, ard six weeks afterwards they received a letter from Mr. Fell saying 
that th: model did not fitat all He found that the L.C.C. workmen had 
taken the model down and put it up again at the wrong end of the car. 
The rolling stock superintendent suggested some alterations which 
witness thought were unnecessary. There was one very important 
alteration, The outer pole was cut through by а piece of gun metal 
opposite the track brakes. The magnets. were all made аз Мг. Fell 
ordered, with the gun metal in them. Someone on the Т.С.С. staff 
designed the safety broakers, and these did not work efficiently. If the 
breakers hid been efficient, ax they were at Lincoln, there would have 
been no difficulty about live studs in the Mile End-road. On the trial 
runs there were explosiors through the inefficient ventilation of the con. 
duit ard gas leaking into the sump pits. Lids of access boxes—they 
weighed about ] evt. each — мего blown into the air, in one case to twice 
th: herwht of the саг. Thé magnets on the cars were too weak, with the 
result that there wasa great tendency for the studs to remain alive because 
of ths " Knock eff " action not taking place. И was found on one of the 
rur s that the LCC. cars got up a swing which interfered with the etfi. 
етеу of th collector. He deadened the periodicity of the collector by 
rubber butfers, Mr. Fell said the buffering was no good. He said two 
mapgaets were absolutely essential to the proper working of the system. 
Witness had never uscd two magnets at Lincoln. Mr. Fell had two mag- 
nets pit on the cars; Relations between witness and Мг. Fell became 
&trined about tiv time. None of the defects which the trial runs 
revealed were due to his system as a system. He protested against the 
track being opened for public trafhe in the condition in which it was, and 
through his solicitors asked for a formal assurance that it would rot be 
opened until his demands had been complied with. The L.C.C. paid no 
attention to his protests. Sir Jolin Benn was a member of the Highways 
Committee to which a copy of that protest was sent. He was present 
When 927 cases of live studs were detected. About 800 of thes? studs 
righted themselves: immediately. The majority of the studs which 
became live had been damaged by weak magnets. Mr. Mordey found 
many of the studs were kept alive owing to arcing, The idea occurred 
at the time to witness, but from what le had been told of the result of 
tests by LCC. officials he did not think there contd be enough leakage 
fo caus? an are, DE ho had known the live studs were caused Бу arcing 
he could hive dealt with the ditliculty. Years before, whea the system 
was first being experimented with, it had occurred to him that live studs 
might be caused in that vay, and he had devised а simple preventative, 
Which he had pever had to use either upon the experimental track at 
Шог or at Lincoln. When the surface of the road was salted а mud 
was produced which was à much better conducting material than ordinary 
mad. А salted road was a condition productive of arcing between the 
head of the stud and the cable. The ditfienltv created by the frequent 
use of salt in the Mile End-road was а new difficulty, but he was quite 
prepared to deal with it. Before he knew what was the real cause of the 
live studs which were produced by arcing he got some samples of water 
and mud from the road and found that it contained sodium correspond- 
Ing to salt amounting to 2} per cent. in the solution. That would easily 
produce live studs by arcing, as it joined the stud heads and the rails, 
After a rain storm there were fewer live studs. He knew of a couple of 
accidents to horses during the trials. but not until he came into court had 
he heard of shocks to persons. During the public services there were a 
great many accidents to the appliances. Current was always getting 
from the magnets on to the framework of the cars owing to the covering 
of the magnets being inefficient. These ares caused the impression that 
the cars were on fire, also the same thing damaged the studs materially 
by causing them to гарріу a current six or ten times the amount that was 
required, Insulators were burned out occasionally, The lighting was 
very imperfect owing to the special work which had never been altered 
to suit the two-magnet equipment. The ears had to sail along in dark- 
ness for long stretches of the track where the studs had been taken up. 
Provided the magnets were properly cased in there was no objection to 
their picking up as much scrap iron as they could find in the road. Pro- 
vided th» insulation. was properly done. it did not matter whether the 
collector picked upscrap ironeither. In the experimental half-mile which 
the G.B. firm overhauled, ard which worked successfully, none of the 
suggestions made by Mr. Mordey in his first report to London County 
Council were adopted. ft was not necessary to pull up a live stud unless 
there was some mechanical defect init. In the thre>-mile track at Lincoln 


they had 20 or 40 times a year to pull up studs, It only took about five 
minutes to extract а stud. "pe 
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The G.B. Co. (continued witness) varied their original agreement ао 
that. unless the line remained running for one year, they would not be 
entitled to royalties. They overhauled the half-mile of track to show that 
the defects were not inherent in the system, but were due to their recom- 
mendations not having been carried into effect. They found that not 
M) per cent. of the studs had the distance between the carbon ard the 
cable accurate. They raised the studs by packing. [t was not a pretty 
job. for the heads of the studs were above the level of the roadway ; but 
they only intended to make the job efficient electrically. They also got 
the access boxes made temporarily air-tight, They did not do anything 
with the special work, for that was excluded from the agreement. They 
made a new magnet for an experimental car, and to that car they fitted 
two are-killing devices. On March 5, when the first of the trial runs was 
to take place, there was so much роу that they could not take out the 
testing truck which tested each stud separately before the current was 
turned оп. There was salt put down upon the track. The conditions 
were exceptionally severe. Mr. Mordey reported on that trial ran and 
one on the following morning: ‘ Although some adjustments required 
to be made, Гат satistied with these two trial runs, A speed estimated 
at 24 miles an hour was attained. 1 confidently recommend the Council 
to have the whole track overhauled in the same way and have carts 
equipped for running a full service.” 

Before the Highways Committee contd соте down for a trial run one 
of the Council's workmen dropped the car ой а traverser and damaged 
all the work underneath the car, Witness and his workmen made good 
the damage as well as might be in the short time they had at their dis- 
poral They unfortunately, however, overlooked a strained eye to which 
the collector was at one end attached. Оп the trial run that caused some 
sparking. In the case of persons, there was no danger to life through 
standing on live studs. The possibility of injury to horses was enor- 
mously greater, for they wore iron shoes, At Wolverhampton children 
deliberately stood upon live studs, for the authorities paid them Id. for 
every live stud they found. As a result of the attacks made upon the 
system, witness considered that the G.B. patents were now valueless. 
Sir John Benn never came down to see the installation, nor was he 
present at the trial runs. London County Council contemplated laying 
down 100 miles of tramway track on the G.B. system, and on that mileage 
the rovalties payable to plaintiffs would have been £20.000. 


Cross-examined by Sir EDWARD CLARKE, Witness stated that the 
inefficieney of the Mile Erd track was due to the alterations made in his 
system, and he considered thie alterations were made because the 
Council's officials wore opposed to the system. 

Sir EDWARD СТАВКЕ: And that, boing opposd to the system, they 
improperly, and to prevent its success, altered it ?—-Y ces, with qualifica- 
tions. My replies only apply to certain individuals of the officials; and 
not to the whole staff. 

Do they apply to Mr. Fitzmaurice and Mr. Fell ?*—1 should say ves. 
and to Mr. Horne, who was strongly opposed to the system, and also to 
Mr. Hunter, 

Do you suggest there was bad faith on the part of the Highways Com- 
mittee in what they did ? Did not the Highways Committee treat you 
with all consideration and fairness Y— Provided it did not clash with the 
political interests of the time. 

Did the action of the London County Council show they were moved 
by politieal influence ?--Strongly. : 

WiTNESS stated that the £50 per mile of track laid paid to them by 
Messrs. Dick. Kerr & Co., the contractors, simply paid for the three work- 
men the G.B. company supplied. 


The greater part of Monday ard Tuesday was occupicd in the сток. 
examination of Mr. Веде. He said that for pecple new to the work 
Messrs. Dick, Kerr & Co. carried out their contract splendidly. Regarding 
the amount which the County Council contemplated spending ор the 
G.B. system. he had heard Lig figures mentioned. The effect of Sir John 
Benn's statements was to mislead the public on a technical point. People 
were ready to believe there was danger when there was попе. A horse 
was killed by a live resistance stud on which it sat until it frizzled. И 
the conduit system had been investigated in the way the G.B. system 
had been the conduit would appear the most miserable failure for traction 
that was ever invented. Bournemouth Corporation had just thrown out 
the conduit. He objected to the G.B. tramways being described as 
“jerry built. They were much more solid than any other undcr- 
ground system. Since the alleged libels no Corporations had been in 
negotiation with the firm respecting tramways. 

Subsequently Sir Edward Clarke again protested that Sir John Benn 
was not referring to Lincoln. 

In the course of subsequent evidence Mr. Bedell referred to statements 
that had been made that the '* G.B.” system was a failure. 

Sir EDWARD CLARKE: This did not refer to Lincoln. 

His LonpsHuiP : You have taken it upon your shoulders to say it was 
a total failure. 

Sir EDWARD CLARKE : I have said it was a total failure in London. 

His Говознтр: Everywhere. The witness wishes to establish the 
value of his system. 

Mr. WILLIAM GRIFFITHS said he had spent £15,000 in perfecting the 
“С.В.” system. He considered there was no reason why he should not 
have got the contract for laying down the track but for the attitude of 
Mr. Fitzmaurice. He agreed that the patents were now valucless. He 
estimated the value of the patents at the time defendant began his 
attacks at 2250.000. The prospects of the business had been full of 
promise ; it was now ruined. 

In cross-examination, WITNESS stated that he took part in building 
the first of the conduit tramways in London. Elsewhere the only place 
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where there was a conduit system was in Bournemouth, and it was 
coming out directly owing to the cost of working it. 

Мг. W. M. MonbEY said he was instructed һу "London County Council 
to make a report on the surface contact tramways. He was called in in 
the early days of August, and hia first report was made on Oct. 1. ‘Phe 
intervening time was spent in testing and experimenting with the system 
ко far as he could do it without runpieg on the road, He had no personal 
communication with plaintiffs until after his first report. He reported 
that all the defects were remedial. He put that in the forefront of his 
report because it was that question he was specially instructed to answer 
in the resolutions of the County Council. His subsequent examinations 
confirmed that opinion, which was based upon what he might describe 
as laboratory tests. Afterwards, when he came to make runnirg tests, 
he found he had been unusually cautious in his report. At Lincoln he 
found many of the defects, which had had to be remedicd there, were 
what might be called tuning-up faults, such faults as might be found in 
the install: ation of any new system. He found that in Lordon the cif- 
culty was surface leakage. He was told by the County Council officials 
that they could not run this system at over 10 miles an hour. That was 
due to the weak nature of the magnets: bat when he wrote his first 
report to the Council he was not aware that that was the cause. When 
a magnet was put upon. the experimental саг by the G.B. Со. the speed 

vent up beyond the legal limit without difficulty. Th? improvement 

vas in the proportion of about five to one. Regarding the question of 
leakage, there was always a small spark when в stud left the cable. If 
there was a leakage of current then a current was maintained through 
that little spark. A spark which would die out in ДАЙ second would, 
if there was leakage, take longer to die out. И might take half a recond. 
Of such studs an arrangement cariied. by the car gave notice, though 
the stud might die out within a foot of the hind part of the car leavi ing it. 

The greater the leakage the more persistent was the arc of the live stud. 

If there was leakage from the collector itself, it would leak to the wheels, 
but it would not set up ares because it went on with the car. Comparing 
what took place at Lincoln and in the Mile End-road, he could at first 
only assume in the circumstances that the earth was a better conductor 
of electricity in the Mile End-road than at Lincoln. Afterwards he found 
there was a further cause of leakage, in that the Bow-road had. been 
treated with salt, and brine was a very good conductor indeed. By the 
officials he was told that it took sometimes an hour to get from one end 
of the track to the other, as the detector on the саг kept cutting the cur- 
rent off. He found that if the carbon ends of the studs had been 7 in. 
away from the cable instead of 3 in. it would have taken twice as much 
leakage to produce an аге, И he had been able to increase the distance 
hetween the cable and the carbon to ? in. it would have halved the 
tendency to live studs, But that was not practicable. Subsequent 
knowledge led him to believe that ares, if they did occur, could be made 
quite innocuous. As had been explained, being unable to get particulars 
from the L.C.C. officials, he did not get the G.B. Co.'s statement until the 
day he sent off his report. Witness explained to the jury the method of 
shunting ares. He suggested the ares could be shunted by a metal brush 
being attached to the car in front of the detector brush. It went over 
the stud, and, making a low resistance contact, extinguished the arcs, 
He found afterwards that a condenser was a better method of extinguish. 
ing ares. И did not cause any current to flaw. In his first report he 
suggested modifications of the studs, but with the magnet provided hy 
the G.B. Co. he found the studs were all right as they were. He №; ad 
suggested increasing the sensitiveness of the studs, but it was better to 
increase the strength of the magnets. In. Lincoln, when the cable was 
new, the studs stuck to И when thev had not the knock-off action, The 
G.B. Co.'s stud was so constructed that a little blow was given it by one 
part or the other. He did not at first know that the company had pro- 
vided a safeguard. Fortheexperimental } mile no material alteration was 
made in the construction of the studs. He found that the magnet put 
on the car by the G.B. Co. was a much more powerful magnet than the 
former magnets, and that its magnetism was obtained with a much less 
consumption of energy. The difticulty about picking up iron was got 
over by covering the magnetic surfaces with non-conducting materia]. 
When he first took up the matter he felt sure that a horse trotting 
quickly would cause the moveable part of the stud to go down, and. by 
contact with the cable, make the stud momentarily alive; but he found 
that by no blow of horses’ hoofs or blow that would take place in traftic— 
even by a traction engine going over an obstruction and falling on the 
stud—could a stud be made alive. Mr. Fell persisted in that view up to 
the end, although it had been demonstrated that the conditions of traffic 
would not cause that effect. A sharp tap with a hammer caused the 
moveable part of the stud to go down momentarily, but apparently 
nature had designed that horses should give soft blows with their feet, 
and should not hammer the road. 

In answer to а question by his Lordship, Mr. МоврЕХ said he inves. 
tigated this matter very fully. He connected studs with a delicate 
electrical instrument, and a horse was run u p and down and was eaused 
to tread on as many studs as possible. No effect could be got except 
from a stud that was not in proper order. They got a traction engine 
weighing 6 or 8 tons, and 1 in. bolts were laid so that the engine, after 
mounting these, would fall upon the studs. They did not succeed іп 
getting any contact, though that was a very severe test. In addition. 
paviors’ rammers and lead hammers were tiied without result, He had 
had the studs in the track tested. Although the studs had been lying in 
the road for over seven months few of them were much the worse. Turn. 
ing aside to mention the work of the studs, he said that the collector 
touched two and sometimes three studs at the same time, and they shared 
the work amongst them. He had a test made of all the 5.000 studs on 
the track six or seven weeks after the service was stopped. Only five 


studs were in contact with the cable. They were taken up and examined. 
Three had fallen through insulating pins breaking, and the two others 
were in contact because of dirt g ttr gin. Much had been made of the 
breaking of the earthenware T-pieces of the conduit, but he found only 
two of them had let in dirt. One thought how small a bre: akage that was 
in these seven weeks of neglect and idleness. H the service had been 
running, studs of this kind would have been detected and put right. In 
all tramway systems there were very heavy charges for repairs and 
upkeep of parts. Ventilation of the conduit wis necessary to prevent 
the accumulation of gas, which was objectionable, net оу because it 
caused. explosions, but because it acted upon the metal underground. 

Prof. 8. P. Тномрзох said he was well acquainted with the different 
tramway systems here and abroad. The G.B. had superseded the 
Thompson- Walker system. He gave details of the means cf remedvirg 
defects in the system as installed. The С.В. system, if properly installcd, 
would work well in the Bow-road, and h^ gave reasons for saving that the 

system WAS perfec tly suitable for Londun. He considered the letter in 

“The Times " of Déc. 24. 1908 was a piece of wild rhetoric, and, locked 
at as a statement of fact. was quite untrue. 

In cross-examination by Sir E. CLARKE, he admitted there were other 
reasors for the supersession of his system by the С.В. system—viz., that 
he did not want to kecp up his own expensive patents after arrangements 
made as to the installation of his system had failed to fructify. 

Mr. А. P. TROTTER. Electrica] Adviser to the Board of Trade, said he 
had given а permanent certificate in regard to the С.В. system at 
Lincoln. He attended a trial of the system at Mile-end on March 9 of 
last year, and was satistied with the results, The arc extinguishing device 
worked satisfactorily. i 

Mr. STEPHEN SELLON and Mr. R. W. WEEKES also gave evidence for 
the plaintiff and in favour of the G.B. system. 

Mr. Hirp said he had tested the stud heads, and though 130 had been 
broken they were not of inferior construction. 

The case had not concluded when we went to press. 


Paisley Tramways Arbitration. 


In his award (dated Nov. 21, 1910) as to the price to be paid by Paisley 
District: Tramways Co.. for current supplied to them by Paisley Cor- 
poration, the Arbitrator, Mr. ROBERT HAMMOND, says :— 

The rates to be paid for seven vears as from Aug. 16, 1910, shall be 
for cach year a fixed sum of £4. 15s. per kilowatt of the maximum 
demand delivered to the tramway feeders and 0-475d. per unit (metered 
at the generating works). The maximum power delivered shall be taken 
to be the average power delivered to the tramway feeders during the 
Period of 30 consecutive minutes in which the electrical energy supplied 
to the company is a maximum for the усаг. 1 have been guided by the 
cost of coal and other fuel for the year ended May 15. 1910, during 
which year the cost was £3.294. 15s. 83d. ard the units generated 3.035.698, 
and the quantity delivered to the feeders 2,626,762 units and the resultant 
cost per unit delivered to the feeders 0-3014. The 0:475d. payable by 
the company shall in each year be increased or decreased by an amount 
equal to the difference between the actual cost per unit delivered to the 
feeders of coal and other fuel to the Corporation in that year and 0.3014. 
per unit. Pending the determination of the amount of the maximum 
power and of the coal cost each year, monthly payments on account 
shall be made by the company of £275 and of 0-475d. per unit for all 
Units supplied, and the necessary adjustments shall be made at the end 
of each year. For the, determination of the average power 1 have 
assumed that an integrating wattmeter will he employed so arranged 
with auxiliary mechanism that it will automatically record the maxi- 
mum consumption during periods of 20 consecutive minutes, the number 
of kilowatts of average power being twice the number of units so recorded, 

It was agreed that each party should pay their own expenses in regard 
to the arbitration and that the arbitrator's fee and all general expenses 
should be borne by both parties equally. 

The rates tixed by the Paisley District a Order, 1901. were 
2d. per unit for first 200,000 units per annum. 134. for the next 100,000, 
13d. for the next 100.000, and 114. for each additional upit. This was 
confirmed by the Act of 1901. By the Prisley District Tramways Order 
Confirmation Act, 1904, the seven years’ period during which the above 
prices were to apply was extended to nine years, 


Shaw v. Royce (Ltd.) and Others. 


Last week Mr. Justice Warrington heard an action brought by Mr. F 
Shaw (a debenture holder for £500 in Royce, Ltd.) against that company 
and the Law Guarantee Trust & Accident Soc ety (in. liquidation) and 
Messrs. D. Е. Basden and T. G. Mellors. The action was brought to 
decide whether certain тр] ОПА passed at a meeting of debenture 
holders of Royce (Ltd.) were binding on plaintiff, or (if they were) that 
they had not the effect of releasing the Law Guarantee Soc iety from their 
oblig: ations to him. The debentures were guaranteed by the society and 
were secured by a trust decd. the society also acting as trustees. It was 
proposed that the debenture holders should surrender their debentures 
and take debentures without the society's guarantee, they being offe red 
an increased interest of 1 per cent., the former interest being 41 per cent. 
It was argued that the whole object of the resolutions was to release the 
Law Guarantee Society from its guarantee and from acting as trustees. 
Plaintiff objected to any such release, and contended that the majority 
of the debenture holders could not bind the minority to release the society. 

Mr. Cave, K.C., and Mr. Northcote appeared for plaintiff ; Mr. Younger 
K.C., and Mr. Maugham for the liquidator of the Law Guarantee Trust & 
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Accident Society: and Mr. Н. Terrell, K.C., and Mr. Manning for the 
other defendants, the two last named being gentlemen it was proposed 
to appoint as new trustees for debenture holders. 

Мг. Cave argued that what had been done was neither an arrangement 
nor à compromise made by the company and the debenture holders and 
coming within the proviso, nor was it such a thing as the Court would 
have jurisdiction to sanction under the act of 1870 if the company were 
being wound ир. To bring about an arrangement there must be some- 
thing suggesting some dispute or trouble which had arisen between the 
patties. There mist be something to arrange between the company and 
the debenture holder, and not something between the company and the 
Society, or among all three parties, What had been done was an arrange- 
ment between the company and the society carried out by the machinery 
of those resolutions. and the extra 4 per cent. promised was no considera- 
tion to the debenture holders to justify the transaction. He contended 
the majority of the debenture holders could not bind the minority. 

Мг. Н. Текке, on behalf of Royce (Ltd.) and Messrs. Basden and 
Mellor, said the new arrangement had been voted for by holders of 
debentures for £9,000 out of 513.009. Не submitted that one individual 
debenture holder was not entitled to say he held the guarantee as an inde- 
pendent security in which neither the company nor the other debenture 
holders had an interest. That was a guarantee and not an insurance. 
The resolutions in question were valid and came within the terms of the 
trust deed. 

Mr. Yor GER, for the Law Guarantee Society, said the arrangement 
was one which would in all probability be detrimental to the interests of 
th» liquidators. The arrangement would deprive them for six or seven 
years of a certain sum of money without any liability falling on them. 
But the liquidators were desirous of doing everything to reduce so far ак 
they could the actual amount of their commitments in order that they 
might know their position with regard to the rest of the liquidation. Ht 
was to their interest that that compromise should go through if it could. 
but from а pecuniary point of view they would be gaining nothing. Не 
said emphatically the resolutions were binding. 

His LogpsuipP considered the real question he had to determine was 
whether the resolution in question fell within the schedule of the trust 
deed. The only really important point was that the majority purported 
to adopt the proposal for the direct release of the society. Was that 
which had been sanctioned an arrangement or compromise, proposed to be 
made between the compiny and the debenture holders which the Court 
would have jurisdiction to sanction under the Joint Stock Companies 
Act, 1570. or any statutory modification thereof if the company was 
wound up? He thought it was. И had been decided over and over 
again that the Court had power to sanction an arrangement between a 
company and secured creditors which involved the giving up of an exist- 
ing security and the acceptance of a different one. On the whole he 
чему the resolution was binding on plaintiff, and he pronounced judg- 
mont for defendants. 


Re Railway Lighting (Ltd.) 


On "Pucsday Mr. Justice Neville heard a summons in this matter. 

Sir ALFRED Cripps, K.C., said the question raised was with regard to 
the liability of the liuuidator of the company (in voluntary liquidation) 
ns toa chim. Mr. Faweus, from whom the chim originated, entered 
into arrangements with the G.C. Railway Со. Бу which he (Fawcus) 
formed Railway Lighting (Ltd.) to supply electric current to the railway 
company. The lighting company provided the generating plint, which 
was worked by Мг. Faweus, on à payment to the company of 1] per cent. 
per quarter on the cost of the plant. for depreciation, Under certain 
conditions, which subsequently arose, the railway company were to take 
over the plint of the lighting company, and the lighting company then 
went into voluntary liquidation. It was said that the amount paid by 
Mr. Faweus exceeded the amount paid as between the companies for 
depreciation, and that Mr. Faweus being dead, his executrix was entitled 
to the difference. between the amount paid by Mr. Faweus and the 
allowance for depreciation made by the railway company. ‘The actual 
purchase price was £70,000, and the executrix of Mr. Faweue said that 
the price should have been £72,246. Өч, 6d., the balance of £2,246. 9s. 64. 
being due to Мг. Faweus. 

His LongpsutP dismissed the summons, holding that the terms of the 
contracts had been carried out, and that the intention was that Mr. 
Faweus should piy Ц per cent. of the cost of the generating plant per 
quarter, while the railway company's contract for purchase was on the 
basis of 5 jor cent. per year, without interest. 
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Eungblut & Co. v. Martin. 


The Court of Appeal (the Lord Chief Justice and Lords Justices Buckley 
and Kennedy) recently heard defendant's appeal from a judgment of 
the Divisional Court affirming a decision of the judge of the Edmonton 
and Wood Green County Court. 

Phuntitfs, а company of pianoforte manufacturers, sued defendant, а 
certificated bailiff, to recover a piano alleged to have been illegally seized 
by defendant, ог $22, Из value. Plaintiffs let out the piano toa Mrs. 
Dl» (wife of Mr. Н. Dello, the tenant of certain y remises in Edmonton) 
under a hire-purchase agreement dated July 23, 1908. The agreement 
provided that until all the instalments had been paid the piano was to 
rematn tho property of phintiffs. Mr. Dello fell into arrears with his 
rent, л distress was put in by his landlord, and the piano was taken in 
execution hy defendant. Thereupon plaintiffs served а declaration upon 


defendant in pursuance of sec. 1 of the Law of Distress Amendment Act, 
1908. The declaration signed by the plaintitffs was not a statutory 
declaration under the Statutory Declaration Act of 1835, and was signed 
by one member of plaintiff firm in the presence and with the express 
authority of the other рат{регя The declaration was disregarded by 
defendant, ава the action was accordingly brought. И was contended 
on behalf of defendant that the declaration was bad, and that it should 
have been signed by each member of plaintiff firm. The learned judge 
decided against both contentions, and gave judgment for plaintiffs The 
Divisional Court attirmed the decision of the county court judge; and 
the Court, without calling on counsel for plaintitis, now dismissed. the 
app^al. 

The Lorp Снаве Justice said that in his opinion it would be absurd 
to suppose that goods which were rendered exempt from distress by 
sec, bof the act were taken out of the operation of that section by sec. 4 
because money had been raised on them. He thought that the meaning 
of sec, 4 was that goods were not to have the benefit of sec. 1 where th: 
tenant had made any airargement with regard to the goods by way ofa bill 
of sale or by way of a hire-purchase agreement, The section could not be 
meant to apply to a hire-purchase agreement made by some other person, 
such as the tenant's wife, as in that case, 


G.E. Rly. Co. v. Leyton Urban Council. 

On Tuesday the Court of Appeal (the Lord Chief Justice and Lords 
Justices Buckley and Kennedy) dismissed the appeal of defendants from 
the decision of Mr. Justice Phillimore, reported in THE ELECTRICIAN for 
April 22 (p. 80). The question at issue was as to whether the company 
or the Council should bear the eost of strengthening the bridge carrying 
the Lea Bridge-road over the railway at Lea Bridge Station. The work 
was rendered necessary in consequence of the Council adopting electric 
traction on the tramway over the bridge. 
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A.E.G. Electric Со. v. London Hoist & Machinery Co. 


In the Shoreditch (London) County Court last. week, before Judge 
Smyly, K.C.. plaintiffs sought to recover £22. 34. 3d. for an electric motor 
and men's time in effecting correct connections with other electric motors. 

Mr. Lavy, for plaintiffs, said defendants’ business was that of supplying 
electric lifts. and it was in connection with electrie motors supplied that 
the claim had arisen. They had had several motors and paid for them, 
and on Jan. 15 they asked for a quotation fora 4 HP. series electric motor. 
On the 17th it was quoted at £13. 5s. and duly accepted, but the accep- 
tance mentioned 5 per cent. discount. Those terms appeared to have 
been accepted by the traveller on the understanding that they abo 
ordered a three-phase motor which also had been quoted for. That was 
pointed out in a letter acknowledging the order. А dispute arose, and 
in August last the motor was returned. 

Мг. ALEXANDER, Of plaintiff company, said defendants claimed the 
motor was on approval when tt was sent, ard he was willing to agree to 
that; but he considered it was kept much too lone for them to in-ist on 
such terms. И was also absurd to say that the el-ctric motor was at their 
disposal, as he continually called in on a Saturday to sce what contd be 
arranged about the matter. It was quite true they sent men to see 
that all the connections were correct, but those men would only point out 
where anything was incorrect ; they were not there to do the connecting 
themselves. [t was understood that the motor they supplied had to be 
in good order, and if there were any defects they would have to be 
remedied. He denied that there was any defect in their motor, and said 
if it went wrong it was purely the fault of defendants, as they had to do 
their own wiring and connecting. 

Judge Swyry : ] must say it seems a bit long to keep an article on 
approval, February to August. 

Mr. Foster (for defendants) : We took it out in February and have not 
used it since, and they could have had it back at any time they had so 
wished. ` 

Judge Кмүһү: Then why not have sent it back and saved any bother ? 

For the defence, Mr. Cuas. MEDLEY said that at the time he wanted a 
compound motor, but the traveller said they hadn't one in stock, but had 
a shunt motor, which he would send along for them to try. Directly the 
trouble arose the motor was taken down and had never been used since, 
He would have returned it long before he did had he known it was phin- 
tiffs desire. He had counterclaimed for expense he had been put to. 

Judge Умурх found for defendants on the claim. ard slowed defen. 
dants £10. 10s. on the counterclaim. 


Lantern Slide List.—W'e have previously called attention to the 
large and varied assortment of lantern slides, showing up-to-date 
electrical machinery and apparatus. which is prepared by Messrs, 
Siemens Bros. Dynamo Works for loan, free of charge to lecturers and 
others. А new list of no less than 117 slides is now available, and 
particulars can be obtained from the head оШее of the company in 
London. Caxton House, Westminster. where the slides are kept in 
stock and where lecturers. schoolmastera and others can obtain 
them. Full descriptions are on each slide giving the necessary 
particulars for the use of the lecturer. A very wide range of subjects 
is covered. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Acton.— The referendum of the ratepayers on the question of the 
transfer of the eleetricity undertaking to the Metropolitan Electric 
Supply Co. for 42 years has resulted in a small majority in favour 
of the proposal. Less than one-third of the ratepayers voted, and 
the result was 2,245 in favour of the transfer and 2,043 against. One- 
half of the members of the Council refused to be hound by the 
referendum, contending that it had been taken without giving both 
sides of the case fairly as a guide to the voter. 

The chairman of the Council (Mr. Н. В. Schultess Young), however. 
has stated that he wil! seal the agreement. 


Cheap Electric Lighting.—It is stated that the Duke of Atholl sup- 
plies electricity in the village of Blair Atholl and charges 5s. per 
16 c.p. lamp. per annum on his estate and 6s. to houses on neigh- 
bouring lands. 

This is said to be equivalent to 1,73]. and 15.4. por light per week. 
At Eccles the charge is 6d. per week for three lights. For “the supply at 
Blair Atholl the power 15 derived from water conveyed from the Slainthe 
river, six miles distant. This gives a head of 400 ft. and a pressure of 
167 lb. to the inch. At the power house there are three Pelton wheels, 
each developing 60 H.P., coupled direct to the dvnames., From the power 
house current is conveved by urderground cables to the castle and the 
village. Practically every house in Bhir Atholl is lighted cl»ctrically, 
and there are some street electric hamps. Phe supply is being extended 
to Bridge of Tilt. Mr. W. Н. Messey is th» consulting ergincer. 


Classification of Goods for Railway Consignment.—- On Wednesday. 
before the Aston magistrates, the General Electrice Со. appeared to 
a summons which alleged that thev. being the owners of an * elec- 
{тїс stator in two parts," then being about to travel upon the Midland 

gilway, did unlawfully and wilfully give а false account of such 
goods by falsely describing the same as ` two cases of bearers,” with 
intent to avoid payment of certain tolls payable in respect thereof. 
at Erdington on Nept. 15. Charles Haigh. a clerk in the company's 
employ, was summoned for unlawfully giving a false account of the 
goods. and Ernest Wilson, commercia! manager, was summoned for 
abetting, counselling and procuring Haigh to commit such offence. 

Evidence was given as to the corsiynment cf the goods to Bedford in 
cases, and to their being described as bearers.” under which they would 
he delivered at 9s. 2d. por ton. an exceptional rate at owner's tisk for 
iron and steel. If they had been sent as a " stator " they would have 
соте under a different class of goods altogether, the rate for which was 
29s, 9d. per ton. which meant that on the goods concerned the charge 
would have been £10, 2s, Gd. instead of £4. 19s. 5d. 

Detective-irspector Evans said he visited the company's works at 
Witton and interviewed Мг. Wilson ond Haigh, in reference to the 
description of the goods. Mr. Wilson seid he teok all responsibility for 
any declaration of “woods given to the railway company, and instructed 

Haigh to take witness into the yard at the works and show him rome 
goods which. he said, were indus to these consigned. Haigh, there- 
upon, showed witness some castings which appeared to be covers for 
flywheels. There was nothing inside the castirgs, however. and in con- 
sequence they differed from the gcods corsigncd as‘ bearers.” 

A numberof witnesses stated that it was not correct, in their opinion, 
to describe the parts consigned as ‘ bearers,” 

Mr. Wa. Parrison, engineer, of Messrs. W. H. Allen. Son & Co., 
Bedford. stated that his tirm contracted with Bedford Corporation to 
supply some electrical machinery. and they in turn contracted with the 
General Electric Co. for the supply of a sirgle-phase alternator. When 
the two parts were delivered on Sept. 19 he simply had to fix them 
together with bolts and nuts. Otherwise they were complete, and it 
was not correct to describe them as '' bearers.” 

Mr. DisrURNAL. for the defence. contended that the General Electric 
Co. were perfectly entitled to consign the goods in the manner they had. 
and commented on the seriousncss of such a charge being brought against 
а highly reputable firm occupying the position they did in the mercantile 
world ; and also upon the fact that the railway company sent а detective 
down from their criminal investigation department to inquire into what 
was а purely commercial dispute. There was nothing in the nature of a 
fraudulent action, and the matter could well have been dealt with before 
a different tribunal. 

- The commercial manager (Mr. WiLsoN) stated that there had been 
о between the firm and the three railway companies with regard 
to the declaration of similar goods, and that this was a part of a 
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consignors, but latterly 
been transferred. from the Mid- 


much lirger question, They were very large 
their custom had. to a great extent, 


lind Railway Со. to the L.& N.W. and G.W. railways. Hc had 
eonteprded all along that it was right to describe these goods as “bearers” 


ard s nd them it the corresponding rate. He adwitted that h so 
described the goods in order to secure the cheapor rates, but adhered to 
the contention that they were perfectly within ther right in dieing so. 
The Boneh found that th» deseription of the goods was wrong and 
i nposd a fine ef £20 and casts, with £10 special costs. 
Tho summonses agiinst Mr. Wilson and Mr. Haigh were withdrawn 


Coombe.—The Council has conseated to the applieztion for an 
Electric Lighting Order by Wimbledon Corporation. 


Donaghadee (Ireland).—The Urban Council have decided to apply 
fora provisional electric lighting order, 


Dover.— The Council have received sanction, without local inquiry, 
to a loan of £550 for chain grate stokers, repivable in 10 years. 


Edinburgh.—On Tuesday the Electric Fighting Committee 
considered a motion by the convener (Judge Stevenson) as to the 
disposal of the surplus (£7.300) on the accounts of the Electricity 
undertaking for the past vear. 

The report by the Town Clerk and City Chamberlain stated that 
according to the engineers the rearrangement of the plant at Dewar-place 
in connection with the condensation scheme would involve the serapping 
of part of the present plant and its replacement by newer and more 
economical machinery, ard they suggested. that the 47.200 should be 
applied to that purpose. 

After discussion it was resolved by 9 votes to 4 to recommend that the 
Council should apply to the Secretary for Scothind for consent to borrow 
£37.000, being the amount of new and additional exporditure in con- 
nection with the condersation scheme at Dewar- place > that the £8,000 
required for the replacement of plant to be scrapped at Devar- place be 
met out of revenue: ard that the surplus of 57.300 be retaincd in the 
hands of the committee until May 15. 1911. 


Fulham (London).— As a result of the objection of London County 
Council to the ао of the Borough electricity undertaking. the 
assessment was increased from £10.500 gross and £4,500 rateable 
value. to £13,331 gross and £4.850 rateable. The „С.С. asked for a 
gross value of £14,000, and a rateable of £5.600. The present 
assessment. is £2.850 gross and £1.900 rateable. 

Under the free wiring scheme 102 applications have been received, 
and of these 65 premises have already been connected to the mains. 


Increased Post and Telegraph Facilities.—In the House of Com- 
mons on Monday the Postmaster-General (Mr. Herbert Samuel) 
announced а number of postal and telegraph reforms. 

Mr. SAMUEL said he proposed to sell the thin Ya. post-cards and the Jd. 
letter cards at Jd. and 14. each respectively. without the additional 
charge now imposed as the price of the cards themselves. At the same 
time he proposed to supply the 25, books of stamps in a form containing 
stamps to the full value of 2s, Stamped wrappers and envelopes would 
be sold at prices slightly lower than at present, and for sums of more even 
amounts than those now charged. Printed matter on thin paper would 
no longer be forbidden to be affixed to inland post-cards. "The suggestion 
had been made that many commercial men would be glad to he enabled 
to obtain certificates of the pustirg of letters for a fee cf 1d, each, it beirg 
understood that such a ccrtitieate did not carry with it the guarantee of 
special security in transmission er of compensation in the event of loss, 
which was given by registration at the minimum fee of 24. If he received 
assurances from Chambers of Commerce cr trade societies that a system 
of certificates of that charactcr would be of value to the trading com- 
munity, he should he happy to consider its establishment at an early date. 

Submarine Cable Rates, —Vroposals were under consideration for а 
large reduction in the telegraph cable rates charged on the chief extra- 
European routes for cablegrams in plain language and of a non-urgent 
character; but as the adoption of these proposals involved negotiation 
with foreign administrations he was not vet ina 1 position to make a state- 
ment. with regard to them. 

Telephone Bat 3.—'"Vhe telephone rates between England and France 
were about to be largely reduced as soon às the French Government had 
provided the additional wires which would be necessary. The rate 
between London and Paris would be reduced from 8s. to 4s. 

Wireless Telegraphy. rsive alterations were proposed in the 
number, position and equipment of the wireless telegraph stations for 
communication between ships and the coasts and the inland telegraph 
system of the United Kingdom. 

Tele phone-Telegra рх. — Arrangements wore under consideration for 
facilitating the general use of telephone numbers in place of street and 
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house numbers as telegraphic addresses to which telegrams could be 
delivered by telephone instead of by messenger, р. 


Kirkcaldy.—On Monday а start was made with the work of con- 
structing the Kirkewdy-Dvsart tramway extension, 


Leek.—The Council have applied for sanction to a loan of £4,000 
for additional generating pnt. including a 300 n.p. Diesel oil 
engine set, 

Light Railways.—^"onthend Corporation intend to apply for an 
order authorising the construction of three additional lengths of light 
railway, 

London County Council.—On Tuesday the report of the Highways 
Committee, which dealt with the Liverpool road (Northern) tramway, 
came up for consideration. 

The Committee recommenced that the existing horse tramway should 
he removed. Theline was at present worked at a loss for working ex- 
poses alone, apart from capital chores, of £1800 а year, while the cost 
of miintaiping the tracks in a proper state of тори was between £500 
and £600 a vear, Bt is estimated that it will cost £11,500 to take up the 
linc s and reipstate the pivirg to the satisfaction of the local authority. 

Mr. Dove had an amendment on the paper to the effect that the recom- 
mendation be referred back. and that the Committee brir g up a report 
showing the necessary estimates fer proceeding with the clectiitication 
of the line. 

Мг. Nuarrwoop moved that the reference back simpiy. 

Mr. Dove ther moved his amendm nt. He sid he regretted the 
matter hid. been made а party опе, and contended that it would be 
worth the aditional outhiy necessary to electufy the tine. The cest of 
eleetiifienuion would be £50,060, vhi reas to scrap the existing track 
would cost £11,000 odd. 

The Ciscussion was adjourned. 

Presentations.— Мг. C. Lloyd Jones, who recently resigned the 
position of resident engineer of the West Ham Corporation generating 
station et Conning Town, was entertained on the [1th inst. et a 
smoking concert, and presented. wich a desk by the staff at the 
generating stition. 

Mr. Jones thanked them forthe ift, and con cratelated thease who had 
eoscporated vith him since he hed been in ibis s rvice ef the Corporation 
upon the fact that they hid assisted him to атр down the works cost 
from 0394. por urit to 0.354. per ur it. while the coal cost since he had 
been in charge had been reduced from 0:304, to 90-234. por urit. 

On th: 16th inst. Мг. H. Н. Couzens. M.lrst.C. E.. the engineer and 
maneger, apd several members of the headquarter staff at Roniford. road. 
ent ttnet Мг. Jones to dinner, апа ао presented him with a silver 
dyarette case, Amongst those present, in addition to Mr. Couzens, were 
Messrs. F. Farndon (sales manager) W. Н. Eg бой (supi rintendent of 
meter dr partment), Toombs (stores manager), Seddon. Bendix, МеКепию. 
Whitney, J. Smith. Н. Johnson, W. Englind, W. Delves, €. Rockley, бе. 

Mr. Ira Lockwood, who was articled as a pupil to Mr. А. B. Moun- 
tain. the borough electrical engineer, and was afterwards for four 
years assistant engineer in the electricity department of Hudderstield 
Corporation, has been appointed mains superintendent to the Kent 
Кесте Power Со. On Saturday last the staff and employés of the 
electricity department. presented Мг. Lockwood with a travelling 
case upon the occasion of his leaving to take up his new appointment. 


Scarborough.— The Board of Trade have given their decision on the 
dispute between the Corporation and the local tramways company 
as to the running of a winter service, | 

Th Board of Trade have adopted the views of their inspector (Lieut.- 
Col. Von Donop). who advised the Board that, in view of the population 
of the town and the evident requirements of the inhabitants, a limited 
service of tramcars should be run during the winter. The winter service 
reasonably required was: А 20 minutes service between the harbour 
and Sealby-road, by way of Falsgrave-road ; a 20 minutes service between 
the harbour and Scalby-road. Бу way of Prospect-road : and a. half-hour 
service along Aberdeen walk, Castle-road and North Marine-road. 

Мг. С. Н. Jones has be'n appointed receiver of th» Company. 


Sheffield. —іг Wm. Clegg has been re-eleoted chairman, and Coun- 
сШог Bescoby deputy-chairman of the Tramways Committee. 


Stockport.—An unopposed inquiry was held last week into the 
Council 8 application for a loan of £15.000 for extensions of mains, 
hire purchase of motors, &c. 


Willesden.—-The Electricity Committee report that arrangements 
made in 1006 with regard. to the hire and hire-purchase of motors 
have worked satisfactorily. and the system is to be extended to the 
letting of radiators and other electrical appliances. 

In regard to the decision of the Council to charge a flat-rate of Id. per 
Unit to consumers Whose supply could be automatically switched off at 
dusk until 10 p.m., the following charges are to be made fer the auto- 
matte switches : 20 amperes 7s. 64. 100 amperes 105., and 200 amperes 
12s. Gd. por quarter. 

Mains are to he extended to the Park Royal Estate to givea supply for 
power and lighting to a new factory of the Dairy Supply Co. | 

Wireless Telegraph Notes.—-It was stated by the Hon. W. Allar- 
Чусе. C. M.G., Governor of the Falkland Islands, on the occasion of 
his leaving England for the islands last week, that there is every 
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probability that a wireless telegraph station will be established 
in one of the islands where it is considered it will be of great service 
to shipping, &с. 

It is announced that the Spanish Government his зоо a con- 
tract with Marconis Wireless Telegraph Со. (London) for the 
erection and equipment of a wireless station at Madrid. with similar 
stations at Barcelona, Cadiz, Vigo and at the Canary and Balearie 
Islands. Jt will be remembered that there have been various eon- 
cessions granted for these contracts, and it гррелг? that the English 
company has been ultimately successful in securing it. 

The United Wireless Co.. of the U.S.A.. has. it is reported. secured 
a contract from the Colonial Sugar Retining Со. at Fiji for the erec- 
tion of a land wireless station and the equipment of the company's 
steamer ^' Fiona.” 

It was announced in the Union House of Assembly at Cape Town 
recently that a wireless telegraph stetion is to be establisned at 
Nlangkop. in the Cape Peninsula, 

Worcester.— Ву the casting vote of the chairman the Electricity 
Committee have passed a resolution recommending that the elec- 
tricity department be allowed to pass on to local contractors or to 
manufacturers of heating and cooking apparatus and motors, апу 
orders obtained from intending consumers, and to charge for хо doing 
a commission at such а rate as will prevent undue competition with 
traders already selling such apparatus; on the distinet understand- 
ing that the department do not undertake the sale of fittings or lamps 
or the wiring of houses, and that the Council are not to be hable tor 
the price of the goods sold. — О 

Worsley.— The Council have accepted the tender «f the Lancashire 
Electric. Power Со, for supply of electric current. for the public 
buildings at 4d. per unit. less ІО per cent. 


Metal Trades’ Pension Society.— Мг. Г. А. В. Lord. of Messrs, 
W. Е. Dennis & Co., 49. Queen Victoria-street, London. №... has 
accepted the office of chairman of the 55th annual ball which ts to he 
given, in sid of the Royal Meta! Trades’ Pension Society, et the 
Portman Rooms, London. W.. on Wednesde v, Feb, 2 nest, and we 
h:ve much pleasure in calling attention to this fortheoming event 
and to ask Mr. Lord's and our own electrieil friends. many of whom 
are members of the metal trades, to reserve a share of their bene- 
volent fund for the oceasion. The Metal Trades’ Pension Society 
effects good work in the relief of many distressing cases, 


COLONIAL AND FOREIGN NOTES. 


Australasia.— The ‘‘ Australian. Mining Standard ` 
siderable additions are being made to the plant at Cie generating 
stations of Boulder & Kanowna and to the Kalgoorlie Electric Power 
Co.'s plant. 

At Kanowna a Ruston- Proctor producer gas plant ard ерге ere 
being installed in place of steam plant. At the Boulder City municipal 
station the steam plant is being added to, and a pair of Ruston- Proctor 
gas generators and 150 H.P. рах engine direct-coupled to а 75 kw. AMEG. 
dynamo, to generate d.c. at 440 volts is also being put т. This gas. 
driven unit is chietly intended to take the night load, when the steam 
plant is shut down. At Kalgoorlie the additions consist of a. Belgian 
horizontal engine to run at LOO revs. per min. direct-coupled to à sod hw. 
п.с. generator. The present plant includes. four Corliss engines. each 
coupled to а 500 kw. a.c. generator, and one 2,000 n.r. horizontal encine 
coupled to a 1,100 kw. generator. 

It has been practically decided to light Namurkah (Victoria) electeic- 
ally. A report. based upon information obtained in Melbourne states 
that a scheme for electric driving of pumping plant and lighting 35 or 40 
street lamps and from 65 to 90 private houses would cost between £2.300 
and £2.500. 

Warburton, Franki & Со. have installed at. the wool-scouring and 
combing mills of F. W. Hughes (Ltd.). at Bot inv (N.S.W.), electric power 
plant consisting of two Scott & Mountain. three-phase generators of 
250 kw. each (550 volts, 50 cycles), one suction gas and one steam driven. 
The former consists of two Hornsby engines with an alternater of the 
crankshaft type placed. between the two engines. The engines can 
develop 380 в.н.Р. continuously, and are driven from three producers fid 
with cok? by a special hopper elevator plant. The steam set comprises 
a high-speed compound engine with а direct-coupled alternator. The 
washing. drying, carding and combing machines are all driven by Scott & 
Mountain motors of an aggregate of over 900 н.р. The buildings. which 
cover about 6 acres, are lighted electrically throughout. “Phe mills step 
only on Sundays. 

Mildura (Victoria) Council are borrowing £3.500 for duplicating their. 
electric lighting plant. 

Representatives of Gawler (S. Australia) Council recently visited Vie- 
toria to inquire into the advisability of lighting the town electrically, 

Adelaide (S. Australia) Corporation аге recommended by a Special 
Committee to purchase the Adelaide Electric Supply Coos plant, and 
endeavour to arrange to supply power to suburban corporations, 

A scheme for electric lighting and pumping at Yea (Victoria) is being 
considered. И has been agreed that in the event of the scheme being 
carried out the local dairy board shall have control of the plant. 

Nunawading (Victoria) Shire Council have referred to their Lighting 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included 
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Committee a proposal to enter into an agreement with the Melbourne 
KEleetrie Light Со. fora supply of electricity in the shire. 

Chiron (Victoria) Elsetrie Light & Power Со. are purchasing a suction 
gas plant. 

Electrical Energy from Refuse Destruction. —Mr. Etienne de 
Fodor, the energetice generel menager of the Budapest General 
Electrie Co.. delivered, on November Sth, before the Municipal 
Council end the Hungarian Society of Engineers, an interesting 
lecture upon the generation of electric current from refuse destruc- 
tion. All the various English and foreign systems of refuse destruc- 
tion were explained and illustrated by means of 150 coloured lantern 
slides, while the figures and tablos that Mr. de Fodor gave showed 
the advantages which a modern destructor plant offers in association 
with a gencrating station. Tho following figures give an idea of the 
value of refuse in this connection in some of the cities cited by Mr. 
de Fodor :— 

Evaporation of Water in Pounds per Pound of Refuse. 


Gloneester „нии, 2:02 Fiume ера | у: 
Rathmines, Dublin .......... LTR Kiel аана Qoo ea SR 4 1:05 
Fulham ............... beluis ‚ 3253) Erankfort- asse een 1-00 
Hackney ...... — Г НИ Copenhagen не, 0-92 
Barmen поро 12300 Hanover оаа 0-01 
Am 1.3) Amsterdam .............. eens 0-90 
St. Petersburg ................ 1-16 Christiania ........... eee (8S9 


As a general average one may take 11b. of refuse as required to 
evaporate 1 lb. of water, while some plants have been able to pro- 
duce 50 units of electricity from 1 ton of refuse. 

Especially interesting were the descriptions of the plants that 
were constructed by Messrs. Heenan & Froude, the well-known 
English manufacturers of refuse destructors, and among which should 
he mentioned the plants they have erccted in London, Glasgow, 
Gloucester, New York, «е. Regarding foreign plants, interesting 
features were brought out concerning those that are in operation in 
Munich, Frankfort, Kiel, Brussels, Wiesbaden, Brünn, Vienna, бс. 

Mr. de Fodor has been studying the question of refuse destruction 
for some years, gathering actual facts and experience obtained from 
nearly all modern and up-to-date destructor plants, as the city of 
Budapest is thinking about erecting a modern plant in place of the 
primitive one that it now possesses. With the present plant nothing 
is destroved, but the refuse is simply picked end sorted —regs. 
bones and other things that are found are neither disinfected nor 
sterilised, but simply baled or bundled up and freighted away in 
railroad ears that also carry the usual goods of commerce ; here 
myriads of flies and other insects have found a happy Eldorado, but 
are a constant danger to the surrounding country ; there is always 
an offensive smell for the neighbouring cottages, due to the foul 
and stele matter that is dumped about, and from whieh hills 
have arisen that are constantly smoking, due to self-combustion 
from putrefaction ; and there is а continual gathering of foul and 
rotten edible matter on which the animal scavenger, the pig, is 
fattened. Tt is thus hardly necessary to mention that the question 
of refuse destruction has become very acute lately, and that Mr. 
de Fodor's lecture was received with approbation by all who were 
present. 

Exhibition.—The directorate of the Canadian National Exhibition 
(Toronto) have decided to spend $80,000 (£16,400) on the electric 
wiring of the exhibition and grounds. 

Indo-China.— The report of Consul Carlisle on French Indo-China 
for 1909 states that there are 9 miles of overhead trolley tramways 
in and around Hanoi. and permission has been obtained to extend 
the line to Sontay (241 miles). Hanoi. Haiphong, Saigon, Cholon 
and Pnompenh are all lighted electrically. 

Italy.—The Societá Anomina Varese per Imprese Elettriche have 
obtained а concession for the construction of an electric tramway 
from Varese to Masnago, over two miles in length. 


Spain.— The report of Consul P. Staniforth on the trade of Malaga 
for 1909 states that the imports of motors and dynamos were only 
9.000 kilogs, compared with 37,000 kilogs in 1908. This is attributed 
to the great strides made in this industry in the province of Barcelona. 

The Campania General de Tranvias de Valencia have applied to 
the Direccion-General de Obras Publicas, Madrid, for a concession 
for the construction and working of an electric tramway from 
Catarroja to Silla, Valencia. Eight motor and 16 trailer cars will be 
required, | 


Turkey.—The report of Vice-Consul C. E. Heathcote-Smith on the 
trade of Smyrna for 1909 states that little progress has been made 
with tlie concessions referred to in his 1908 report. 

The principal concession spoken of was а comprehensive scheme for 
piercing the town by three large boulevards, which would be served by 
electric tramways. The total capital required would be £1.500.000, and 
the local authorities have been discussing the matter with a Parisian 
company. The terms of existing concessions preclude the granting of 
new concessions for the electrification of the existing tramways. Fae. 
tories for the extraction of olive oil and the making of macaroni have been 
built in Magnesia and use eleetrie motive power. 

Denizli Town Council propos? to light the streets and houses by elec- 
tricity, and the authorities of Boudja. a suburb of Smyrna, also intend to 
adopt electric lighting. The town of Oush ek. on the Cassiba railway. is 
lighted ebetrieally by а British firar 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Leeds.— Тһе revenue account of the electrice lizhting department 
for the half-year ended Sept. 30 shows total income of £36414, 
against £33,237 in the corresponding period of 1908. The working 
expenses were £14,512 (against £15,029). the gross profit was £21.902 
(against £18,200), and after paving interest. redemption and income 
tax (£30.882, against £30.530) there was a deficit of £8,980 (against 
£12.522). 

1.361,687 units of current were sold, at an average price of 3164. per 
unit (against 1.423.788 at 2-134.) for private lighting, 312.028 units at 
125d. (against 315.644 at 1.274.) for street lighting, and 4.000.868 units 
at БОА. (against 3,002,825 at 1:04d.) for power and heating. The sales 
of current for private lighting again show a reduction, but the docre ise 
is much smaller than these which have been experienced in late years, 
Th cause of these repeated reductions is the adoption of metallie filament 
lamps. Th? diminution of revenue from this source reported a year avo 
was 52.446. Os. 5d. for the half-year. and for the corresponding pi riod just 
closed the reduction was only £610. 4s. 2d.. and nearly all the loss occurred 
in the first three months, the more recent indications being that the 
further loss of revenue due to consumers economies is approximately 
balanced by an extended. use of electric lighting. The urits sold for 
power increased by 35 per cent., partly owing to a better state of trade 
amongst consumers, but mainly to the larger number of motors in use. 
The capacity of the motors installed increased durirg the past 12 months 
from 12.062 н.р. te 14.034 н.р. For the first time since 1907 the total 
revenue for the term shows an increase of £3176. 13s. ба. Notwith- 
standing the increase of 20 per cent. in the output, the workirg expenses 
are substantially less than a year ago: and after allowing for an increase 
in the vearly contribution to the redemption furd the total expenditure 
shows a reduction of £165, 95. 84. As the first half of the municipal vear 
constitutes the Ноем period, when the sales fov illuminatirg purposes 
inevitably fall otf, the electricity accounts for that term have always 
shown a deficit, although the full year's work has never failed to produce 
a surplus. The deficit of £8.079. 14s. 10d. indicated by the accounts 
now presented is arrived at after charging £16,400 for redemption of debt 
and is £3,342. 3s. 24. less than for the previous corresponding period. 


St. Anne s-on-the Sea.— The accounts of the electricity department 
for the year to March 31 shows capital expenditure £48,794 (increase 
£806), and the loan indebtedness at the end of the year was £38.229. 

Revenue was £10,608, and gross profit 54.634 (9-7 per cent. on the 
capital). There was a net surplus of £1.213, of which £1.000 has been 
transferred to district fund in aid of rates and the remainder placed to 
reserve for depreciation, The reserve fund stands at £4,746 ( %7 per 
cent. of the capital outlay). Units generated were 951.773: supplied to 
public lamps 97,606, by contract 408,970 and by meter 296.158. The 
maximum supply demanded was 330 kw. for traction and 327 kw. fer 
lighting. 

Sydney (N.S.W.)—The accounts of the municipal electricity 
undertaking for 1909 state that the revenue from all sources was 
£118,275, compared with £87,006 in 1903. 

These receipts. included £66,227. from private consumers (against 
650.652). made up of £41,503 for lighting and £24,724 for power. Re- 
venue from public lighting was £12,985 (£13.517), ard rental of meters, 
motors and lamps on hire produced £7,156, Expenditure was £67.538 
(£56,785) and gross profit £50,937 (530.221). £10,705 being the Electric 
Lighting Coos net revenue. After meeting interest and sinking fund 
charges the net profit was £32.350 (against &13.113). Of this £14,556 
has been placed to depreciation, being 3 per cent. on capital expended at 
June 30. 1909 (£485,200). and after making other payments the credit 
balinee of the reserve account was 521.622. There is also £20,611 
standing at credit of sinking fund and £22,279 of reserve account, making 
a total of £52,890 set aside in five years and four months, and there is also 
а special capital and reser ze account! of. $13.380. The total number of 
units sold was 11.914.720 (increase 3.240.778, ог 37:36 per cent.). 
0,772,794 of which were used for lighting. publie and private, and 
5.141.926 for power. An officer was appointed during the year to conduct 
a publicity branch. 


Wigan.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £157,710, ог а decrease of 
£4,502 compared with 19109. due to an order of the L.G. Board. The 
capital repaid is £37,290. 

Ihe revenue of Wigan station was £24,453 (compared with £24.240) 
and working and general expenses £12,754 (£13,087), leaving gross protit 
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Tenders are invited up to Jan. 10, 1911. for the supply and delivery 
of telephone cable to the Postmaster-General’s Department in Vic- 
TORIA. Tender forms, &e.. from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. Nee an advertisement. 

Tenders are invited up to Jan. 4, 1911, for the supply of three 
multiple switehboards to the Postmaster-General’s department. 
New мости Wares. Tender forms and specifications from the 
Commonwealth Office, 72, Vietoria-street, London, S.W. ее also 
an advertisement. 


#11699 (511.153). The revenue of Pemberton station was £5,947 
(66.430), and expenses £4,765 (£5,033), leaving £1,179 (51.397) Tess 
profit. After meeting capital charges there was a net pre fit of 43.022 
on Wigan station and £1,746 deticit on Pemberton, а net profit on tlie 
joint undertaking of 52.206. This profit and £1.472 balance from 1909 
were applied in paying £4,472 out of revenue expended on capital account 
(in accordance with the order of the L.G. Board), and there is now a debit 
of £74. Units generated were 3.481.700 (against 3,251,328), 1.510.156 
(1,409,043) were su plied for lighting and 1.590,177 (1.561.274) for trac- 
tion, 251 motors (1.695 i p.) and 86,674 (81,821) equivalent 8 c.p. lamps 


are connected to the mains. 


The capital expenditure on the tramways is £474,148. The year's 
ление was £68.70) (11-614. рог сагаа), working experses were 
£13,366 (7-63а. exclusive of power and 7-7ad. inclusive). Interest. re- 
quired £15,602, sinking fund £10,207 and rent of leased lines £2.675, the 
net loss being £7.384 (compared with £3,942 in previous year). 11.519.742 
рч го were carried, 1.337.076 car-miles run and 2.103.677 units 
usod (1593 per саг-тИе). The average fare per mile was 04239, for 
workpeaple and 0-9. for ordinary passengers. Fhe inerense in the loss 
on the vear's working is attributed mainly to decrease on fares account, 


which amounts to £4,072, 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1gro Edition 
of the Big Blue Book is READY, price 15s., post 
free in tbe United Kingdom, 15s. 94. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 3,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in а handy 
form. These are included in the того Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

Bankixa. Urban District Council invite tenders for supply and 
erection of a 400 kw. Diesel engine and dynamo, 250 kw. motor- 
generator, traction battery and reversible booster, main switchboard 
and connections and overhead travelling crane. Copies of specifica- 
tion, with forms of tender. &c., from the office of the engineer. Mr. 
Henley L. Howard. M.l.E.E. Tenders, addressed to the Chairman 
of the Council, Public Offices, Barking. by 7 p.m. Dec. 20. See also 
an advertisement. 

Lrvrox Urban District Council invite tenders for the supply and 
erection of a 600 kw. mixed pressure steam turbine set, with all 
accessories, Specification, with form of tender, from the electrical 
engineer, Мг. Е. Harman Lewis. Cathall-road, Leytonstone, Tenders 
must be delivered at the meeting of the Council at the Town Hall, 
Leyton, on 29th inst. at 7 p.m. See also an advertisement. 

Wigan Corporation have for sale as serap a storage battery of 
700 ampere-hours capacity. Particulars from the borough eleo- 
trical engineer, Mr. Jas. Slevin. Tenders to the Town Clerk by noon 
of Tuesday 29th inst. Nee an advertisement. 

Tenders are invited for supply of 6 tons bare hard-drawn coppper 
cables and six single-phase transformers to the city of MELBOURNE. 
Australia. Specifications, tender forms and conditions from the 
agents for the City Council (Messrs. Mellwraith, MeEacharn & Co. 
Proprietary. Ltd.). Billiter-square-buildings. London, E.C.. to whom 
tenders for the transformers by noon. Dec. 2, and for the cables by 
noon Dec. 13. See also advertisement. 

Tenders are invited up to Jan. 4 for supply of iron poles, iron- 
work, and switchboards to the Postmaster-General's Department in 
QUEENSLAND ; and up to Jan. 10, 1911, for the supply of contacts 
and condensers to the Postmaster-General's Department in VIC- 
TORIA. Tender forms, &c., from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. See also advertisements. 


The Education Committee of the County Borough of West Нам 
invite tenders for installing electric light at Galwav-place schools, 
Stratford. Specifications, conditions and forms of tender from the 
architect. Mr. Wm. Jacques, A. R. I. B. A., 2. Fen-court. London, К.С. 
Tenders (by registered post) to the. Education Department, 95, The 
Grove, Stratford, E.. by 6 p.m. Nov. 28. 

Wicas Corporation invite tenders for the supply and laying of 
1.4. lead and paper-covered cables and 1.6. lewd, piper and armoured 
cables. Copies of specitication, form of tender, &c.. from the borough 
electrical engineer (Mr. Jas. Slevin), Bradford-place, Wigan, Tenders 
to the town elerk (Mr. Harold Jevons) by 23th inst. 

Loxpon Согхту Согхси, invite tenders for the overhead elec- 
trical equipment on the trollev system required in connection with 
the construction of the new tramways between Putney Bridge and 
Wandsworth High-street.  Npecitications, &c., from the clerk of the 
Council (Mr. G. L. Gomme), County Hall, Spring-gardens, S.W., 
where tenders must he lodged by И a.m. Dee. 6. 

Гохрох County Сосхси, also invite tenders for supply of ash 
dust removing plant, by suction fans, for the electricity generating 
station, East Greenwich, Specifications, &c., from the Clerk. 
Tenders by 11 a.m. Dec 6. 

LoNpow County Council also want tenders by 11 a.m. Dec. 6 for 
supply of about 5.000 tons of steel girder tramway traek rails and 
fastenings. end about 700 tons of conductor tees, Specifications, 
&c., from the Chief Engineer, Spring Gardens, S.W. 

WAKEFIELD & District Licht Rartway Co. want tenders by 
9 a.m. Nov. 30 for 12 months’ supply of cables and wires, electric 
lamps and fittings. insulating materials, overhead fittings, paints, 
lubricants, е. Schedules from the Central Offices, Waketield. 

NoRTHWICH Council require tenders by Nov. 28 for supply of 
electrically-driven sewage pumps and motors, gas engines, Фе, 
Specifications, &с., from Мг. W. M. Beckett, 33, Brazennose-strect, 
Manchester. 

TIPPERARY Guardians want tenders by noon Dee, l0 for the 
erection of an electric lighting and power laundry installation at the 
workhouse, Specifications from the clerk. 


RoTHERHAM Corporation invite tenders for supply and delivery 
of h.t. feeder. rotary converters, transformers and switchgear. 
Tenders to Town Clerk by noon Dee. 13. 

IstiNGTON (London) Lighting Committee invite tenders for supply 
and erection of h.t. switchboard. Tenders to Town Clerk by noon 
Jan 12, 1911. | 

Tenders are invited up to Dec. 29 for supply of battery and line 
material and instruments, and also for supply of telephone cable, to 
the Postmaster-General’s department, Мости AUSTRALIA. Tender 
forms and specifications from the Commonwealth Осе, 72, Vietoria- 
street, London, S.W. 

INVERCARGILL (N.Z.) Corporation want tenders Бу 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &c., car bodies, car equipments, trucks, overhead mate- 
rial, wires and cables, steel poles, tower waggon, electric lighting 
plant, &c. Specifications from Messrs, W. Coward & Co., 91, Fins- 
burv-pavement, London, E.C., or Messr& А. Dickenson & Co., 
Central House, Birmingham, and Gresham House, London, F.C, 

CALCUTTA ELECTRIC Suppry Сокрм. invite tenders for supply, 
delivery and erection at their Cossipore (Calcutta) station and sub- 
stations of overhead electric and hand-travelling cranes, with rails, 
conductors, motors, &e. Copies of specifications, drawing and 
general conditions of contract can be obtained from the Secretary of 
the company, Mr. Francis R. Reeves, Salisbury House, London Wall, 
London, E.C., to whom tenders are to be sent by 10 a.m. of Dec. ]. 

The date for receiving tenders for the construction and working of 
electric tramways in CONSTANTINOPLE and suburbs is extended to 
Пес. 28, Specification (in French) may be seen at 73, Basinghall- 
street. London. E.C. 

The Spanish Public Works Department. Madrid, want tenders by 
Jan. 11 for a concession for the construction of an electric tramway 
from Catarroja to Silla, VALENCIA. 

The Belgian Government require tenders (to be received at the 
Bourse. Brussels, by Dec. 14) for supply of telephone cables and 
accessories (estimated to cost about £18,150). 
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SPEOIAL NOTICE. 


TENDERS RECEIVED AND ACCEPTED. 
Westminster Council has accepted the tender of Speedy, Eynon & 
Co. (at £85. 15s.) for rearranging the wiring and fittings at the Great 
Smith-street Library. 
Southwark Council has aecepted the tender of the Switehgear Со. 
for a cireuit-breaker at £32, and that of British Insul ated & 
Helsby Cables for 110 yds. of 0:3 cable at £52. 13s. 


Brighton Corporation have placed an order with Walter Scott & 
Co. for 50 tons of British standard No. 4 rails at £7. 5s. per ton and 
for fish plates at £10 per ton delivered at Brighton. 

Battersea (London) Council have accepted the tender of Spagnoletti 
(Ltd.) for thre» feeder pillars at £26 each. 

Lewisham (London) Guardians have accepted the tender of A. J. 
Heweas at £5. 15s. for electric bells. 


Norwich Corporation have accepted the tender of the Chain Belt 
En«ineering Co. for the supply of a coal elevator for £88. 


Sydney (N.S.W.) Council have received the following tenders for 
the supply and laying of l.t. underground cables for electric lighting 
extensions :— 

British Insulated & Helsby Cables (accepted), £15,006, 115. 5d. (supply 
only. £10,610. 14s. 4d.) : Noyes Bros., £17,893 (supply. 811.605. 15s. 72d.) 
W. T. Henley's Telegraph Works Co. (supply) £12.012.. (The Council's 
engineer, Mr. H. Forbes Mackay. reported that the charge in the accepted 
tender for laving the cables was £200 below his estimate.) 

Sydney Council received. tenders from the Standard Waygood Co. 
(acce pt d) £340, and the Sydney Hydraulic & General Engineering Со. 
£359, for alterations of lifts in Town Hall and Queen Victoria Markets. 
Tho Council have also placed orders for copper cable with J. Pinto at 
534. per №., and with the Australian General Electric Ca. for the supply 
of six d.c. feeder panels at a price not to exceed £816, for creetion of same 
and their connection to feeders at £78 (estimated), and supply of two 
8 kw. transformers for the supply to Darlinghurst Goal £41. (estimated). 


“NOW READY.—Vol. LXV. of '* Tre ELECTRICIAN ” (1,022 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 16s. 64. Now ready. 
Cases for Binding. Price 2s.; post free, 23. 5d. 

A complete set of “ THE ELECTRICIAN ” can be supplied. A number 
of odd volumes and some odd old back numbers, to help in making up 
complete sets, are also available. 
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Sale by Auction.—Messrs. Fuller. Horsey, Sons & Cassell have been 
instructed to sell by auction, at the works of Morris- Hawkins (Ltd.), 
Dagenham. Essex, on Tuesday, Dec. 13. at 1l a.m, a number of 
high-class machine tools, three overhead travellers. а Burton portable 
crane, hydraulic and fly presses, three generating sets witli Campbell 
gas engines and suction gas plant (90 kw.. 24 kw. and 45 kw.). three 
motor-generator sets, five d.c. motors, 3 kw. dynamo, vertical boiler. 
shafting. belting. engineers’ loose tools, «е. Мау be viewed two 
working days prior to sale. and catalogues may be had of the auc- 
tioneers. 11, Billiter-square. London, E.C. See also an advertisement, 


Plant for Sale.—1n consequence of the completion of the Rivelin 
Tunnel works, Sheffield Corporation Waterworks Department have 
for sale some electrie generating plant, including two ECC c.c. 
generators, Belliss engine, Lancashire boiler, mechanical stoker, 
steam pump. Schiele fan, switehboards. electric locomotive. two air 
compressors. electrie motors, rock drills, «е, Offers to the general 
manager. Water Department, Town Hall, Sheffield. Further 
particulars are given in an advertisement. 

Wolverhampton Corrugated Iron Co.. Mersey Iron works. Ellesmere 
Port. Cheshire, advertise for sale an Е.С.С. 100-kw. d.c. generator, 
coupled direct to Belliss engine, 145 в.Н.Р. 


Government Contracts.—The following tenders have been accepted 
by Government departments :— 

War Office. —Mirrlees, Bickerton & Day. engines, Gynamcs, oll, &c. ; 
Edison & Swan United Electric Light Co.. electrie lamps. 

India Office. —British Westinghouse Со. engines. &c. ; Gencral Electric 
Co. and Peel Conner Tele phone Works, telephones. 

General Post Office.— A. C. Brown, fire alarm apparatus ; («Тв Tele- 
graphie Appliances Synd.. telegraph apparatus: British Insulated & 
Helsby Cables, International Electrice Co. and Western Electrie Co., tele- 
phone apparatus: British Irsnlated & Helsby Cables, лт. vulcariscd 
clectrie light cable: W. T. Henley's Telegraph Works Со. and Siemers 
Bros. & Co. (Ltd.), ir. covered acrial cable ; W. T. Herley’s Telegraph 
Works Co., Johnson & Phillips, Siemens Bros, & Co. and Western Electric 
Co.. piper-eore cable; General Electrie Co., detectors: Edison & Swan 
United Electric Light Con General Electric Co.. Omega Klectrie Lamp 
Co, Rugby Lamp Co., and Siemens Bros. Dynamo Works, metallie fila- 
ment lamps; London Electric Wire Со. & Smiths, flame proof wire : 
Laey-Hulbzrt. & Co. air-compressing plint (Dublin. P.O.) ; Pec] - Conner 
Teleph me Works, fault testing scheme (Glasgow Central. Éxcharge): 
Bennie & Thompson, laying c.i. pipes between Kempsey and Worecster 
and hetween Lecds and Hull; Spagnoletti Limited, sw itch panels ( Edin- 
buren P.O.). ; 

Office of Works.— Easton Lift Co., elcctrie panerger lift (Somerset 
House. London). 

Commonwealth Tenders.— The following tenders have been accepted 
by Australian Government Departments :— 

Railway Department, Victoria.—W. T. Henley's Telegraph Works Co., 
twin- vir: cable for track locking £38. 12s. 64. por mile. 

Postma: tr-Generals Department, NS.W.— Western Electric Co.. стает 
wire keys 3s. each, relays 12s. 6d. each, and non-inductive resistances 
33, 3d. слей; В. Johnson, Clapham & Morris, steel wire (to specification 
119), £11. 7s. Gd, per ton. 


BUSINESS NOTICES, 
« The offices of the United River Plate Telephone Co. have been 
removed to 5, London Wall-buildings, Finsbury-circus, London, E.C, 

The Sandycroft Foundry Co.. Sandycroft, nr. Chester, inform us 
that they have taken over the accumulator business carried on by 
Messrs. W. О. Rooper & Co. and the Epstein Accumulator Co., and 
that they have erected up-to-date premises for the manufacture of 
storage batteries. | 

We learn that Mr. John D. Mackenzie, electrical engineer, has 
severed his connection with Messis. Peterson & Service, Glasgow, 
and has opened an office at 217, West George-street, Glasgow, where 
all future communications should be addressed. ` 

Mr. G. Lloyd Jones, recently resident engineer at the Canning 
Town electricity works of West Ham Corporation, has, become a 
partner in Messrs. Murray & Co., 21, Walbrook, London. E.C. 

Vitrite Lamp Patents.—A number of lamp manufacturers notify 
that they are prepared to defend at their own expense any ection for 
infringement. of letters patent by the use of Vitrite filled caps on 
switch lamps. А list of the firms is set out in an advertisement. 


Patent Exploitation.—The proprietor of pateat No. 20.590/05 for 


“ Apparatus for generating and utilising h.t. alternating curreat for 
the ignition of explosive mixtures in internal combustion engines." 
desires to make arrangements for exploiting sm? in this country, 
Applications to Messrs. Haseltine. Lake & Co.. тапа 8, Southampton- 
buildings, Chancery-lane, London, W.C. 


The proprietor of Letters Patent No. 24,71 8/05. relating to“ Wire- 


less Telegraphy." and the proprietor of Lett ers Patent No. 25.147/05. 
relating to ** Alternating-Current Motors," desire to licence British 
manufacturers to work same, or offers for the sale of the patents would 
he considered. Applieations to Messrs, Boult, Wade & Tennant, 
111-112, Hatton-girden, London, Е.С. 


The proprietor of patent No. 1,951/1905, for © Automatie Bloek 


Signalling for Electric Railways," desires to enter into arrangements 
for the manufacture and commerci?! development of the invention 
in this country. Applications to Messrs. Herbert. Haddan & Co., 


31 and 32, Bedford-street. Strand, London. W.C. See advertisement. 


Forthcoming Books.— The 1911 edition of © Spon's Architects’ and 
Builders’ Pocket Price Book " is in the press and. will be ready for 
publication early in December. The book has been divided into 
two sections: ©“ Memoranda and Tables," price 2s. 6d. net, and 


** Prices and Diary," price 2s. 6d. net. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of Arnold Roberts (trading as Roberts Bros.). 
electrical engineer, 21, North. parade. Bradford. is suspended for two 
years until Oct. 18, 1912. 

A dividend is to be paid to creditors of Jcseph С. S. Cunnington 
and Harry P. Allison (trading as Laing. Wharton & Cunnington), 
electrical engineers and contractors. 7. Great New puort-street. 


. London. W.C. Claims by Dec. 6 to Mr. А. Page. 28, King-street, 


Cheapside, London. Е.С. 


Geary Adams & Со. (Ltd.) (electrica! engineers and contractors) 13 
being wound up voluntarily. | Mr. E. Т. Parker, 59. Bescot. Walsall. 
is liquidator. ; 


A meeting will be held at 36. Cannon-street. Birminghem, ол 
Dec. 20 to receive an account of the winding up of the Polesworth 
Electrical Appliances Co. (Ltd.) 


In reference to the formal announcement of the voluntary 
liquidation of the Westminster Tool & Electric Co. (Ltd.). which 
appeared on p. 116 of our issue for Oct. 28. the liquidator (Мг. Е. W. 
White) desires us to point out thet the winding up of the company 
is due entirely to private reasons, and not inability to meet its obliga- 
tions. All creditors have been paid. and the shareholders have also 
been paid in full with the addition of a substantial dividend. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. —The undermentioned A pplications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
Open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
0f inventions, When compiete Specification accompanies application, an asterisk is айїхей, 


October 3 1910. 
22.841 GESELLSCHAFT FUR MASCHINEN-UND METALL INDUSTRIE M.B.H. Arc lamps. 
dpt (Date apt hed for. 2 10 09. }%+ 
22 642 S HATTER. Electro-maenetically-operated switches. © 
22.852 WEisri&uHc "58 METALLEADEN CL'iHLAMPENFABRIK G.M.B.H. Metallic filament 
lamps. (Date aprhed юг, 6 10 09.)*+ 


October 4, 1910. 
22.888 Ѕснмірт.  Chareine of storage batteries. * 
22442 Br мм. Vanable resistance contact devices, 
22.259 NEuHcLDE. Automatic telephone systems. (Date applied for, 3,3,10)*t 


October 5, 1910. 


22.983 М. rrgTT & ROSHER. Operating the brakes of lifting gears driven by electric 


motors. 

22 398 Lawes. Electrical m*asurine or electrica! indicatire instruments, 

23006 TC wNLEY. Incandescent electric lamp-holders. 

23.035 Green. Holders. supports. ears, and similar fittings, employed in connection with 
electric conductors, trolley wires, and the like. 

23.44 Арчер. Electrical transmission of signals.’ 

23 5 Sonner. Cord erip suspension for use in connection with electric light fittings, 

23.006 В.-Т.-Н. Со. & Martin. Electric meters. 


Cctober 6. 1910. | 
23 121 ScurorgR. Manufacture of meta! filamentlamps. (Date applied for. 19 1 10.)*+ 


23.122 MASCHINFNFARRIK OFNLIKC N. Rerula*ing compensated sinere-phase alternating 


commutator motors with shunt excitation. (Date applied for, 18 4,10.)* 


25 :53 Borers, Ltd, & DAGNALL. Supporting electnc cables or wires and means 


therefor, 
23,174 DassENAv. Starting apparatus for synchronous motors. (Date applied for, 


6 10 99.*t 
October 7. 1910. | 
222 LubECKE & Impara, LAMP Works (BRIMSDOWN), Incandescent electric lamps. * 
242 FLEMING. Transmitting-apparatus for wireless telegraphy. 


23 
October 8, 1910. 
23.295 CLARKE. Electrical indicatine devices, 
23.314 Pc«ct&. Control of electric pressure and current regulators. * | . 
23 332 "Z" Etgctuic LAMP МЕС. Co. & Hoce. Manufacture of incandescent electric 


lamps. 
October 10, 1919. | 
23.377 Fuster, Automatic switching in and out devices for cynamo-electric machines. 
23.404 Момо, Supporting wire for metal filaments and a method of manufacturing 
same. 
23 438 МоМлиснт. Electrical switches. 
23.445 Royce. Electrical connectors, * 


October 11, 1910. 
13490 Baker. Thermo-electric batteries. 
24.525 Eckstein & Hear. Electric switches. 
231226 Eckstein & Heap. Sprinz contacts for electric switches, fuses. and the like.* 
23 535 Arwoon, Incandescent electric lamps. (Date applied for, 3 1 10.)%+ 
23.535 Di.p5gc Nw. Protsctine the ears and trolley wire on electric railways and tramways. 
23.538 Suttivan. Submarine саі!е duplex working. 


October 12, 1910. 

23622 Ме: ре RD. Switches. 

23.033 SEMENS Bros. Dynamo WORKS. (Siemens Schuckertwerke G.m.b.H.. Germany.) 
Commutation of the rotor currents in Polyphase electric commutator machines ® 

23 634 Siemens Bros. DyNAWO WORKS. (Siemens Schuckertwerke G,m.b, H., Germany.) 
Polyphase electric induction generators. * 

23,639 ScHittina. Manufacture ot metallic flaments fer electric lamps. (Date applied 
for. 29 12 09 )*+ 


23.640 ScHILLING. Cementing process for the filaments of electric lamps. (Date 


atElted for. 6 4 10.1*+ 
23653 Wit. (Amedée Granger, US) X-ray frames. 
2} 669 N&UHCiD. Automatic telet hone systems. ‘Date applied for, 27 10 09 }*+ 
23 671 PETERSON, Manufacture of insulating material. (Date apptied for, 20, 10,09.)*t 


October 13. 1910. 
23.735 Koopman & Pontetec WELDING PATENTS. Electric welding.’ 
23.742 GRAHAM.  Telephonic avparatus. * 
23.748 Barir. Telephone receivers. ® 
23 757 Horie. Reversing starters for electric motors. * 


October 14, 1919. | 

23 82 К ввктѕ & PRESCOTT. Holders for incandescent electric lamps and shades. _ 
October 15, 1910. 

23.890 Hinote, Controliine electric motors. 

23541 Мен. Terminal for high and low-tension wires. 


23.844 ЕскзтЕ!ч & Hear,  lron-clad Switching, controlling and measuring apparatus 


| tor elzctric circuits 
23 909 Сытытн. ^lternatine current electric switch pear. | | 
23.933 SYKES INTERLOCKING SIGNAL Co , SYKES & TAPRANT. Railway rai!-contacts, 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS, 
22 518 TavicR. Chareing and discharging electric accumulators or secondary batteries, 
2.264 Акм UR. Indicatine and recording apparatus for electric pyrometers and the 

like. 

22 823 DawEv, Electric incandescent lamps and their holders. 

22:330 Ваїтї<н RADIO TELEGRAPH & TELEPHONE CO.. & BALSILLIE. Transmitting and 

а TtC'iving senals by wireless telegraphy ог telephony. 

22.932 HeEyYLAND. Cicuitine arrangement for working moro and polyphase alternating 
curront motors. (Date applied for. 10 10.08) 

22.988 ud зом Chains for suspending electric pendants, electric chandeliers, and the 
Це. 

23 014 Ме, Arc lamps. 

23 716 Maley. Electnca! resistances. 

23717 LEAKE. Control of electric motors. 

23.307 CALL ENDER’ С CABLE AND Construction Сл. & Petersen. Combination of an 
electric cable sinters’ hand cart and an electric cable drum. 

23.319 Charman. Combined collector ring. commutator and Switches. 

23.415 ВТ-Н. Со. (С.Е. Co., U.S.) Voltaee regulation of alternating electric current 
distribution systema. 

23.553 Steen. Windings for alternatine current motors. (Date applied for, 31 10.08. 
Request under Secticn 19 not granted.) 

23.756 Lit reer. Dyramo-electric machines. (Date applied for 16.10.98.) 

23.508 Уд» c-r, Portable electric lamps. | Ls 


(Copies of the undermentioned works can ђе had from The Kl-ctrictan office, post free 
(unle-- otherwise stated) on receipt of published price, adding 34. for books published 
under 2a., and 5 per cent. for books published nett. Add 10 per cent. for abroad ог for 
foreign books.) 


“The Principles of Electric Wave Telegraphy and Telephony.” By 
J. A. Fleming. (London: Longmans, Green & Со.) Pp. XV 1. 906, 
Price 285. net (postage extra). 

“ History of the Theories of Acther and Electricity." Ву E. T. 
Whittaker. (London: Longmans, Green & Co.) Pp. 475. Price 
12s. 6d. net (postage extra). 

“ Dynamo-Electric Machinery," By Francis В. Crocker. (Chicago 
American School of Correspondence. London agents, Crosby, Lockwood 
& Son.) Pp.236. 6s. net. 

“ Mechanical Engineering for Beginners.” By R. S. WLaren.. 2nd 
Edition. (London: Charles Griffin & Co.) pp. xiv.4 302. 5s. net. 

“Steam Turbines.” By Rankin Kennedy. (London: Whittaker 
& Со.) Pp. 104. Price 4s. 6d. net. 

" Practical Telephony." Ву Jas Bell and S. Wilson. ( London 1 
S. Rentell & Co.) Pp. xiv. +300. 35. 6d. net. 

“Elementary "l'elegraphy." By Н. W. Pendry. (London: Whit- 
taker & Co.) Pp. 216. Price 2s. 6d. net. 

"Lignes Electriques Aeriennes. Etude et construction.” By Ph. 
Girardit. (Paris: Gauthier Villars; Grenoble: Jules Rey.) Pp. Isl, 
Price 5 fr. 

" Lignes Electriques souterraines.” By Ph. Gerardit and W. Dube. 
(Paris: Gauthier Villars; Grenoble : Jules Rey.) Pp. 204. Price 5 fr. 

“Wie stellt man Projekte, Kostenanschlige und Betriebskostenberech- 
nungen für elektrische. Licht unl Kraftenanlagen auf Y" Ву Fritz 
Hoppe. 5th Edition. (Leipzig: Johann Ambrosiua Barth.) Pp. xi. 4-256. 
Price M7. 

'" Viertalig Electrotechnisch —Werktuigkundig Woord nbock." Ву 
G. о. Van de Well. (Amsterdam: Scheltema & Holkema’s, Boekhandel.) 
Pp. vi. + 441. 


COMPANIES’ MEETINGS AND REPORTS. 


AMAZON TELEGRAPH CO. (LTD.)—The directors’ report for the year 
ended June 30 states that the gross revenue amounted to £86,562 and 
the total working expenses to £49,922. to which is added £29,047 for 
debenture interest and cost of issue of new 5 per cent. debentures, leaving 
a balance of £7,593 for the year. The outstanding 6 percent. debentures 
(567.500) were paid off in December, 41909, and the cdd 5 per cents, 
(£129,700) were partly changed into new debentures ard the remainder 
drawn for redemption in June, 1910. ‘The sinking furd of these Issues, 
amounting to £58,522, Беги thus set free, has been taken. back into 
revenue as against the expenses, amounting to £25,220, which have been 
transferred. from. the. capital expenditure account, and the balance, 
including the vear'a surplus, reduces the debit balance standing against 
revenue to £18,493. | 

BUENOS AYRES & LACROZE TRAMWAYS CO. (LTD.)— The directors 
report states that the gross receipts for the vear to June 30 amounted to 
$3,820,500 (Argentine paper), an increase of S519,280, while the we rking 
expenses (including taxes) were $2.320.300. ап incrouse of 8341.700. 
The percentage of working expenses was 60-70, against 61 per cent. 
$355.110 have been transferred to repairs fund, and it is now proposed 
to add $47.500 to reserve, The shareholders reecive $750,000 against 
$900,000 т 1908.9. ard the surplus of $3,152 has b. en carried forward. 


BULLERS (LIMITED! —Th»^ directors’ rc port for the усаг ended July 3I 
states that, although during the vear the volume of trade has materially 
increased, severe competition has ke pt the rate of profit very low. The 
business for the current vear shows distinct improvement both at home 
and abroad, and the magnitude of the company's operations necessitates 
extensions of the works. The buildings and plant and machinery have 
been kept in a state of efficieney out of revenue. After paying directors’ 
fees and managing directors’ salaries, the profit was £5,989. [5s. Llid., 
which, with £464. 2s, 2d. brought forward, makes a total of £6,453. 1895.10. 
£1.500 has been transferred from reserve account, making a total of 

7.953. 188. 14. The interest on the preference shares (57.500) has been 
pid, leaving £453. 18s. 1d., which the directors propose to carry forward, 

CAPE ELECTRIC TRAMWAYS (LTD.)— At tho meeting on Wednesday 
Мг. L. Breitmeyer said that business conditions, not only in the Cupe 
Peninsula, but in South Africa generally, had shown a gradnal improve- 
ment during the past усаг, ard there was a distinct Increase in passengers 
and gross carnings, Tho tide had turned, and he was contident that 
they should net again return to the low-water condition from which the 
undertaking had suffered during the last tive years, but that vith gradual 
returning prosperity in the sub-continent generally. order the encourag. 
ing ægis of the newly-accomplislied Ur ion of the United States of South 
Africa, the tramways would share in that progress, The pet protit for 
the year showed the satisfactory increase of ЕШ ОО, Phe board had 


decided. that certain charges, which, under ordinary circumstances, it 


wouid have been quite fair to have distributed over several vea rs, should 
be written off. It was a rather heavy charge against the balance of 
profit. However, it was satisfactory to be able to start the present year 


* with a clean sheet. The prospects for the present. year were distinetly 
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bright. Already for the four months ended Oct. 31 the earnings for 
Cape Town showed an increase of £4,204, and for Port Elizabeth an 
increase of £1,005. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The directors’ 
report states that the past season consisted of 133 days, against 125 days 
in 1909, and the mileage run was 36.73934, against 36,270-32. The total 
receipts were £41,812, an increase of £22. The passengers carried. were 
136,088, against 194.826, and the tolls payable to the Douglas Head 
Marine Drive (Ltd.) amounted to £802 and à commission of $940. After 
deducting these amounts and adding sundry receipts, the total is £2,778. 
against £3,738. The net profit is £1,482 (against 41.522), which, added to 
£153, from last усаг, makes 1,636, The directors recommend a dividend 
of 5 per cent. upon the preference shares. absorbing £1,208, leaving £237 
to be carried forward. 

ISLE ОР THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LID.\— 
The report for the year ended Sept. 30 states that the profit was £18.242, 
compared. with £15,053. Tho directors propose a dividend of 21 por 
cent. on the preference shares, leaving £7.277, out of which it is pro- 
posed to place £2.500 to reserve, to appropriate £2,500 towards future 
maintenance of permanent way, and to carry forward 42.277. The sale 
of electricity compared with the pervious year increased by £873, or 
nearly 20 per cent. 

MANAOS TRAMWAYS & LIGHT CO. (LTD.)— At the meeting on Wednes- 
day, the chairman (Mr. Jas. Mitehell) ха that the report covered the 
first year’s operation under the control of their company. The gress 
receipts had risen from £98,116 to £106,554; but the expenditure in- 
creased from £75,068. to £87.958. The net earnings were £18,895, 
compired with £22,447. а decrease of 53.252. The ratio of operating 
expenditure to gross earnings was about 821 рог cent., as compared with 
764 per cent. The difference was due prit cipally to the disorganisation 
of the service in consequence of the reconstruction work. An unfortunate 
accident to the principal generating unit in. he old power house before the 
completion of the new plant paralysed the compiny s operations for 
several weeks and contributed to clevate the expenses, besides reducing 
the gross receipts. The percentage of operating expenses for some time 
past had been graduaily falling. and for last month was lower than for 
any previous month. It was recommended that the surplus earnings 
during thy past year be placed to reserve. The Manaos Tramways and 
Light Со. wes orgarised to take over а lease granted by the State of 
Amazonas to Dr. А. de Lavandevra and transferred by him to their 
company. That concession assured a monopoly of the services of tram- 
ways, lighting and power within the limits of the city of Manaos for 60 
years. Mhonthe undertaking was handed over to them there were three 
antiquated powerhouses in operation, Тохар ат those they hid erected 
anew central power house with three generating units of 400 kw., cach of 
the latest type. Three units were now running and a fourth unit of the 
same size was it course of erection, The plant was completed sub.cquently 
to the poriod under review. and consequently none of the resulting econo- 
miesappearcd in the accounts, There were 15 miles of single track in opera- 
tion, much of it in bad order, whon the company took over the plant. That 
has all been reconstructed. 43 miles of the route had been double tracked, 
and 12 additional passing places had been arranged on the single-track line. 
The rolling-stock formerly consisted of 26 motor cars, most of thom in bad 
condition with obsolete clectrie equipments, so that usually more than 
half of the cars were out of service for горла. They had 32 motor cars, 
with modera motors. in addition to which they had also 10 light trailers. 
From lees than 4.000 16 e.p. lamps, the private lighting branch of the 
service had already grown to over 8,200 8 с.р., and the company had had 
difficulty in coping with the demand, owing to the difficulty in finding the 
necessary skilled labour. "The publie lighting service was effected 
by mears of 320 arc lamps of 2.000 n.c.p. Owing to the bad condition of 
the lamp circuits, only about 200 could be kept burning. Now all were 
in constant operation, but it was their intention to instal new lamps, 
which would give a much greater and more satisfactory illumination of 
the streets, and at the same time enable them to reduce considerably the 
cost of renewals and attendance. All the above work had been carried 
out under the direction of Messrs. J. G. White & Co., as engineers and 
contractors to the company, who had instructions to make the plant the 
best and most economical of its kind. The work hid been done in a 
manner which reflected credit on both the company and Messrs. J. G. 
White & Co. Dr. Lavandeyra had given up the management of the 
company ia Manaos, and his successor (Мг. E. B. Kirk) has had a wide 
experience as a tramway manager in America. 


PROVINCIAL TRAMWAYS CO.—At the meeting on Friday the chairman 
(Mr. A. Beattie) said that they had had a successful year, the net revenue 
being £33,454, against £33,060 for the corresponding period last year. 
The report was adopted, as also was a motion authorising the Portsmouth 
Street Tramways Co. to apply for a light railway order (or a provisional 
order) to extend the tramways at Gosport to Lee-on-the-Solent. 

RICHARDSONS, WESTGARTH & CO. (LTD.)—For the year ended Aug. 25 
the accounts (after maintaining buildings and fixed and loose plant at a 
cost of £12,099. 7s. 11d., and paying full establishment charges of the 
whole of the works) show a profit of £15.142. 118. 104. After providing 
for debenture interest for the vear (£15,750) and directors’ fees (£2,500) 
there was a debit balance of £3,107. 8s. 24. The improved results of the 
past year and the better trade conditions generally would seem to fore- 
shadow that the severe depression experienced for so long is passing away. 
Work is more plentiful, and if only the incessant and disastrous labour 
stoppages would cease, that confidence which is so conducive to the 
prosperity of trade might soon be restored. All the departments of the 
three works at Hartlepool, Middlesbrough and Sunderland have been well 
Maintained, and the various manufactures continue to give satisfaction. 


NOVEMBER 25, 1910. 


— 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &с. 


NEW COMPANIES. 


ELECTRIC WATER HEATERS (LTD.) (7.701.)—R*g. in Edinburgh 

on Nov. 14, capital £2,000 in £1 shares, to carry on the business of makers 
and installers of heating apparatus, &c. Private company. Век. office, 
168, 5t. Vincent-street, Glasgow. 
- SANDWICH, DEAL & ,\WALMER ELECTRICITY SUPPLY CO. (LTD) 
(112.750) — Reg. Nov. 16. capital £4,000 in £1 shares, to carry on in Sand. 
wich. Deal; Walmer, Камту. Dover ара elsewhere the business of an 
electric lighting. power apd supply company. Frivate company. First 
directors, J. Edgar, T. T. Denne and Sir William H. Crandall. 


STATUTORY RETURN. 


TUBES (LIMITED)—In return to July 8 capital is £100,000 in £1 shares, 
All shares taken пр. £82,859 paid. ИТ corsidered as paid. Mort- 
gages and charges, £46,002. Кх. Nd. 


MORTGAGES AND CHARGES. 


ELECTHICAL CONTRACTS ,& | MAINTENANCE СО! (LTD.)—Issue on 
Nov. Il of £50 debentures, part of à series of which particulars have 
already been tiled. 

NOTTINGHAMSHIRE & DERBYSHIRE TRAMWAYS DEVELOPMENT CO. 
(LTD.)-—Issue on Oct. 27 of £200 debentures, part of a series of which 
particulars have already been filed. 

‚ WREXHAM MOTOR & ELECTRICAL ENGINEERING CO. (LTD.)— А state- 
ment of total amount outstanding on July 1, 1908, in respect of mort. 
gages and charges created prior to that date and not required to be regis- 
tered under section 1-4 of the Companies Act, 1900, has been filed pur- 
suant to sec, 12 of the Companies Act, 1907. Particulars, charge dated 
Jan. 6, 1906, securing £600. i 


RECEIVERSHIPS. 

SOLIUM ELECTRICAL CO. (LTD.)—Notice of the appointment of E. 
Harlow, 28. King-street, Nottingham, as receiver or manager on Oct. 15 
(under powers contained in instrument dated July 5, 1909) was filed on 
Nov. 14. 

GEARY, ADAMS & CO. (LTD.)—E. T. Parker. of 59, Bescot, Walsall, 
ceased to act as receiver or manager on Nov, 11, 1910. 

SCARBOROUGH TRAMWAYS CO. (LTD.)—At Scarborough Police Court 
on Wednesday an application for the appointment of Mr. C. H. Jones as 
recelver of the company was granted 


CITY NOTES. 


one 


MEMORANDA (Nov. 24).—Bank rate 5 per cent. (Oct. 20, 1910). 
Price of silver, 25}: 4. рег oz. Conaols 78} —79 for money ; 761—791 for 
account. Consols Pay Day, Dec. 1; Stock and Shares Continuation 
Days, Nov. 28 and Dec. 15; Ticket Days, Nov. 29 and Dec. 14; 
Pay Days, Nov. 50 and Dec, 15; Mining Shares Carry Over Days, 
Nov. 25 nnd Dec. 12. 

Prices ОР METALS (London).— Copper, cash, 574; three montha, 
588. Lead, English, 151—131 ; foreign, 13] —13:. Spekter, 24—244. 
Tin, English, 1663—1674; foreign cash, 1673; three months, 1674, 
Ircn, Cleveland, cash, 49/6, three months, 50/6. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—Letters of allotment 
and regret for the recent issue of new debentures have been posted. 


COMPANIES TO BE STRUCK OFF THE REGISTER,.—The following will 
be struck off the Register of Joint Stock Companies unless cause to the 
contrary is shown before Feb. 22; Mercedes Electric Mfg. Co., Missenden 
& District Electric Light & Power Co., Кос. Anon. des Accumulateurs 
A.C.S. (Systeme de Sedretf), Switch Electric Lamps, Traction Batteries, 
Zirconium.. 

MACKAY COMPANIES. —'l'he regular quarterly dividend of 1 per cent 
on the preferred shares and the regular quarterly dividend of 1] per cent. 
on the common shares in the Mackay companies will be paid on Jan. 3 
next to shareholders cf record as they appear at the close of business 
Dec. 19. The transfer books will not be closed. Dividend checks of 
English and Continental shareholders will be made payable at the rate 
of 4s. 154. to the dollar, at the option of the payee, at the Union of 
London & Smiths Bank (Ltd.). London, E.C. Буы 


о, 
STOCK EXCHANGE NOTICES. —The Stock Exchange Committee have 
appointed Dec. 8 а special settling day in, and have granted a quotation 
to £250,800 5 per cent. 30-year first mortgage bonds of the Calgary Power 
Co. (Lt1.) Quotations have also been granted to a further issue of 
£150,000 5 per cent. first mortgage debenture stock of the Buenos Ayres 
Lacroze Tramways Со. $1,500,000 additional 7 per cent. cumulative 
preference stock of the Мелсап Light & Power Co. (Ltd.), and a further 
issue of £25,000 44 per cent. first mortgage prior lien gold bonds of the 
Montreal Water & Power Со. The Committee have been asked to 
appoint a special settling day in, and grant quotations to 700,000 £1 
ordinary shares, 300,000 £1 6 per cent. non cumulative preference shares 
£800,000 5 per cent. priorlien debentures, and £750,000 debenture stock, 
of the British Aluminium Co. (Lid.) 
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мо. 8. FRIDAY. DECEM 2 р Price Srxpenos (19%, 
No. 1,698. [уд Зал. | RI 9 Е ВЕЮ , 19 о. ш СИ О "A 
CONTENTS OF THE CURRENT NUMBER Ir need scarcely be pointed out that a cheap method of 
Көткм,................е* 279 | Evretric HEATING AND Соок: storing energy in such cases would be eminently advan- 
Set cae, des Meis 285 De cu m Ee Hk tageous, as it would enable electric energy to be generated 
Electric Lampe. Ву Haydn — ' What's” Wrong with the at a much lower cost. There is also the question of spare 
о Illustrated. 2 vie RU nA plant. A large amount of such machinery is required at 
эое ое о ео е о э ө ә ооо | р и д Ы . . à Ра ` 5 . 
Experimental Lighting of | Carney ............. ..... 305 | stations, whereas if sufficient. storage could be provided 
M A EE > DB: pou ce 806 | this amount of spare plant could be considerably cut 
tric Heating and Cooking. (W. Н. Eccles). | down. The problem thus resolves its:lf into a comparison 
IHlustrated. еее» 289 Fiscal Policy and the betw team plant (in the for f st turbines. lead 
ега оре nei Storape Electrical Induntey- yetween steam plant (in the form of steam turbines), leac 
Batons By A. W. Bar- Parliamentary Notices...... 307 | accumulators and water storage. Mr. Bantam reaches the 
Nerleoted Considerations Peg. з | Eear IvTELLIGEN E gerere 308 | conclusion that the balance in both capital cost aud 
taining to Street Illumina. Mustrated ......... ..... 511 | annual charges is much in favour of water storage. It 
поп. By Preston S. Millar 297 | A New Switch Holder ...... 3511 А 
Naval Testa of Electric « Kalbitam ” Paint... 311 | may be well, however, to point out that the cost of the 
Cooking sessererseseeses 297 | The Week's Trade Litera- necessary shaft and accommodation for the storage of water 
The Electric Drive at the КИ ici qd av X «i $11 . 
Works of Messrs, Thomas Municipal,Foreig & General at the bottom of the shaft 18 at the moment rather ап 
Smith, of Saltley. Illus. .. 2 Notes .scosessseeeseeres 512 | uncertain figure. Prof. FessENDEN stated that the cost 
Earthing of Electrical Ap- Trade Notes and Notices .. 314 ы оке | | a | 
paratus, By G. А. Webb.. 299 | Companies’ Meetings and obtained from estimates was less than 83. per cubic yard, 
ne MON By А. 300 и EARTHS MNT нын s including the ferro-concreting of all the necessary retaining 
г. "utet... nn 1 Y ec оо ооо еоов ов а 5 
Electrical Operation of Draw- New Companies, &c......... 316 1 chambers. Mr. BARHAM, in. order to be on the safe side, 


bridges. By S. F. Nichols 301 | Companies’ Share List .... 517 ( has doubled this figure. In а particular case which he 


has considered, he has arrived at the result thit there 
would be a yearly saving of £550 on an output of 
60,000 units per day, apart from tke advantage of lower 
costs in other directions. .Of course, each case would have 
to be considered on its merits, and would be affected by 
the load curve of the station; but we think that there is 
по doubt that the subject is worth careful consideration, 
and we hope that engineers will look into the matter 
more closely. 


| 
| 
NOTES. 
PNE 

Water Storage Schemes. 

Ir will be remembered that, at the recent meeting of 
the British Association, Prof. В. А. FESSENDEN suggested a 
scheme whereby some of the energy in solar radiation and 
in the wind might be utilised for the generation of power. 
Briefly, the scheme consisted either in sinking a shaft to, 
say, 1,000 feet, orin having the generating station at the = 
edge of а high cliff, so that water could Le alternately | Street Lighting Problems. 
pumped up from the lower point and allowed to gravitate Tue discussion on Mr. HavpN Harnisoy’s Paper at the 
back again, doing work in the latter part of the process. | Institution of Electrical Engineers was most useful, and 
One difficulty in such a project is that the amount of | the large attendance showed how keen is the interest 
storage to be provided is considerable, due to the fact that | at present taken in the subject of street lighting. This 
it is necessary to allow for intervals of at least a week | subject presents зо many problems that а single evening is 
Without wind, and possibly а fortnight. In our present | scarcely sutlicient to devote to their consideration ; but, 
issue Mr. А. W. ВАВНАМ suggests that the scheme, with a | fortunately, all the speakers contined themselves to the 
slight modification, might be used to provide storage for main questions. These may be summarised as follows: 
electric generating stations with a poor load factor. For | The necessity for improved street lighting; the desirability 


>} 
this purpose а shaft would be sunk as before; but the | of even illumination and how it may best be obtained ; the 
pumps would be simply motor-driven, and when the 


avoidance of glare; the necessity for a stan lard specitica- 
necessary quantity of water had been pumped to the | tion for public lighting; and the comparative merits of 
surface these motors would be driven as generators by 


electric ап@ gas lamps for the illumination of main 
means of Pelton wheels. Further, the amount of storage 


thoroughfares and side streets, this, of course, involving 
necessary is only for one day as compared with a week or | the question of the cost at which electric energy can be 
more, so that such a scheme is less ambitious. 


supplied, and the cost of installation. As tothe advisa- 
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bility of electric supply authorities replacing the old types 
of are lamps, which are still doing duty for public lighting 
in so many instances, there can be no two opinions ; but, 
. possibly, some authorities are undecided as to whether to 
instal flame arc lamps or to change over to metal filament 


London Electrical Engineers.— Ву a recent Order in Council 
the title of the Electrical Engineers (London Division) has 
been changed to that given above. 


Extension of Electric Traction on the Lancashire and 
Yorkshire Railway.—According to “ The Times Engineer- 


lamps. Perhaps they are waiting also for a standard ing Supplement progress is being made with the Lancashire 
. | v ae and Yorkshire electric ‘belt’ scheme from Liverpool to 
specification. There is no doubt that this is one of the 


Southport. via Ormskirk, work having just been started on 
the section between Magbull and Town Green. This, it is 
hoped, will be completed bv February next. The extension to 
Magbull, opened at the beginning of the year, has resulted in 
extensive building operations in that rural district. 


Block Signalling for Electric Railways.—In the * Electric 


Railwav Journals" report of the annual meeting of the Railway 


most pressing needs at the present time, and we hope that 
the Institution will not let the opportunity pass of doing 
а, great service by calling together other societies to act 
in this important matter. 


a= 


IT is, of course, impossible for us to deal here with all 


the points mentioned above, but in connection with the 
desirability of an even distribution of light we should like 
to draw attention to a Paper by Mr. Preston S. MILLAR, 
of which an abstract is given in our present issue. In this 
Paper, which was read recently before the American Illumi- 
nating Engineering Society, the author expresses the 
opinion that the reflecting qualities of the surface of a road 
are at least as important in street lighting as are the 
reflecting qualities of the ceiling and walls in interior 
illumination, and that non-uniformity of illumination 1s 
not so objectionable as is often asserted, since the effective 


Signal Association, held in Richmond, Va., from October 11th 
to 13th. it is stated that a committee of the Association made an 
exhaustive report on automatic block signals for electric rail- 
wavs. The report described the first attempts at controlling 
lock signals through track circuits, where the track rails were 
utilised for the return circuit of the impulse current. Тһе first 
installation in which continuous-current track circuits were used 
in connection with continuous-current impulses was on the 
Boston Elevated Railway. This system, which included 175 
electro-pneumatic signals and 61 switches, was installed in 
1901. Among the other installations of later date which were 
described in the report were the signals on the London Under- 
ground Railways, Metropolitan Underground Railway of 
Paris, North Shore Railroad in California, West Jersey & 


brightness of a street surface does not vary so much as | Seashore Railroad, New York Subway, Long Island Railroad, 


does the intensity of the incident light. 
tests in Seventh Avenue, New York, showed that although 
the incident light varied considerably, the impression of 
uniform illumination in that thoroughfare was borne out 
by measurements. 


——Gae 


THE two methods of obtaining even illumination are 
either to instal lamps of comparatively low candle-power 
at frequent intervals on short columns, or else to use lamps 
of large candle-power, placed at a considerable height above 
the ground. The latter method has, of course, the advan- 
tage that the lamps are to a large extent remeved from 
the direct line of vision. In this connection, and also as 
regards Mr. TRoTTER’s reference to the use of arc lamps on 
80-ft. poles, Mr. С. M. SHAW mentions that he recently 
saw 60 lamp towers in use at Detroit, U.S.A. These 
towers were 120 ft. high and each carried three ог four 
enclosed arc lamps. The area illuminated by each group | 
of lamps was, of course, very large; nevertheless, the effect 
was not, Mr. SHAW states, so good as might be expected 
ftom flame lamps, which should give an extremely effective 
illumination. The question of the illumination of important 
thoroughfares, however, presents little difticulty to elec- 
irical engineers, who are at present more concerned with 
the larger field provided by the illumination of those 
streets where arc lighting is not justified. The possibilities 
of the metal lamp for this purpose are now being realised, 
and the conversion of gas lamps is proceeding rapidly. 
Capital charges are usually a predominating factor in 
electrical schemes, so that the figure of #195 per mile, 
including cables, brackets, reflectors, lamps, &c., mentioned 
by Mr. SHaw is noteworthy. This low cost was obtained 
by utilising the tramway poles for supporting overhead 
mains, two lamps with special reflectors being fixed at а 
height of 16 ft. on each pole. With this arrangement по 
trouble was stated to be experienced from glare. 


The author's | Philadelphia Subway, New York Central & Hudson River 


Railroad, New York, New Haven & Hartford Railroad and the 
Hudson & Manhattan Railroad. The report is accompanied by 
numerous diagrams of track circuits and illustrations of special 
types of relavs emploved. 


Large Steam Pumping Plant Converted to Electric 
Working.— According to the “ Electrical Review and Western 
Electrician " one of the two large triple expansion vertical 
engines that used to drive two screw pumps with impellers 
14-75 ft. in diameter, and thus pump the lake water for sewage 
dilution at the Thirty-ninth-street pumping station in Chicago, 
has bad its cranks disconnected from the horizontal sbaft. The 
latter is now connected to an Induction motor through a double- 
reduction train of gears. The motor is of 750 н.р. capacity, 
and is а three-phase machine operating at 2,300 volts and a 
frequency of 60. It is of the slip-ring {уре with 12 grid 
resistances in the rotor circuit. Its speed is 435 revs. per min. ; 
the gear ratio 13 8:25 to l,and the face of each of the four 
gears is 18 in. The motor is fixed at the bottom of the engine 
pit 14 ft. below the lake level. In size it seems a pigmy beside 
the big engines that rise to a height of 35 ft. alongside, but it 
has the same power as each engine, that is it is capable of 
pumping 244.000 gallons of water per minute. Current is 
supplied to this station at 12,000 volts through underground 
cables from the terminal station of the Sanitary District's 
hydro-electric transmission system.  Step-down transformers 
reduce this to 2,300 volts for use at the motor. This pumping 
station is now operated by the Sanitary District, and the pump 
just started is the first of what will probably become a large 
electric pumping installation for Chicago's interrupted sewage 
and water, as well as for sewage dilution and probably for the 
electric pumping of a considerable part of the citv's fresh-water 
supply. All the electrical energv required will be supplied 
from the Sanitary District's mains, 


Cable Interruptions and Repairs. 
| Date of Interruption. Date of Repair. 
Assab —Porim .................. July 8,1909 ... — 
Malta—Tripoli................ ..... April20,1910 ... — 
Latakia—Palura ............... May 26,1910 ... — 
Obock —Djibouti.................. June 24, 1910 Nov. 5), 1910 
Tangier—Oran .................. Sept.24, 1910 Nov. 26, 1910 
Tourane —Amoy.....,..... .. ... Sept. 25, 1910 ... — 
Paramaribo—Cavenne ......... Oct. 1,1910 ... — 
Teneriffe—St. Louis ........ ... Oct. 27,1910 ... — 
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The Coming Imperial Conference.—* The Times " of ves- 
terday sets forth the Resolutions which the Australian Govern- 
ment proposes to lav before the Imperial Conference next vear. 
These Resolutions, of which there are 13, urge among other 
matters, commercial co-operation, the encouragement of 
British. manufactures and shipping. uniform company laws, 
the nationalisation of one Atlantic cable in order to control 
the “ All-Red " route, coinage reform, uniform trade marks 
and patents legislation. 


Signalling on the Illinois Electric Railway.—The © Elec- 
tric Railway Journal " states that the Ilinois Traction Svstem 
is now completing plans for the largest block signal and dis- 
patching signal installation ever made by an electric railway. 
It is proposed to protect 100 continuous miles of track on one 
portion of the system with automatic block signals and to 
instal similar signals on all curves and other dangerous places 
on other lines operated Бу this organisation. The automatic 
block signals will be in addition to the Blake dispatching 
sitnals which the Company has been installing at each siding 
during the past summer. И is likely that the contracts will 
be announced within a few days. It is the ambition of the 
Ilinois Traction System to be known in the future as the 
“ Nignal Road " because of the comprebensive svstem of pro- 
tection which will be installed. 


Some Tests on an Accumulator Car.—According to 
“ Elektrische — Kraftbetriebe und Bahnen" the general 
manager of the Halle railwavs has just completed some tests 
with a six-axle accumulator car. These tests have been made 
on the line between Koltbus 
miles long. The саг weighs 60-5 tons, and was loaded with 
6 tons to represent passengers. The route Was first traversed 
at a speed of 30 miles an hour. stopping at all stations, then 
the route was traversed at 37-5 miles per hour without 
stopping, and finally at 37-5 miles per hour, including stops. 
The results are shown in the following table :— 


Speedin No. of Energy consump-  Watt-hours 
State of miles per stops., tion(kw.-ħours). per ton mile. 
Rails. hour. Going. Return- Going. Return- Going. Return. 
Damp .... 30 .. 10.. 10... 61. .. 6 LUE Lv DT 
Demp .... 375... 1... 3.. 523 .. 535 .. 198 |) 9040 
Dry ..... (3169 .. 10... 10 075 .. 66.5 .. 253 .. 249 


The batterv consists of 168 cells, and Ваз а capacity of 368 


ampere-hours. It can run 62} miles on a charge. 
Trackless Trolley Cars at Los Angeles.—In a recent issue 
of the © Electrical World." Mr. К. W. Shoemaker gives an 
account of a trackless trollev line which has recentlv been set to 
work in Los Angeles for the purpose of transporting passengers 
from one of the railway stations to a suburb on the hills at the 
north-west of the citv. The road followed includes numerous 
curves, while the gradient varies from 5 to 12 percent. Motor 
omnibuses were orivinally used on this service, but as thev 
proved unsuitable, they were stripped of their original equip- 
ment. They were then fitted with two specially designed and 
constructed 15 H.P. motors, each motor driving one rear wheel 
by chain, thua eliminating the differential. The control is by 
means of a series-parallel controller mounted on the dashboard 
to the left of the steering wheel, the reverse switch being sepa- 
rate. under the driver's seat and operated by a handle to the 
right of the wheel. Wooden trolley arms are fixed near the 
front of the omnibus and are 15 ft. long. They carry a special 
swivel form of collector, consisting of an aluminium shoe sup- 
ported on a light spring and having a vertical movement of 
3 in. in а swiveled guide ; this enables the shoe to keep its pro- 
рег position on the wire regardless of the horizontal angle the 
trolley pole happens to be making with the trollev wire. The 
trolley wires are of 3-0 copper, and are suspended from pipe 
brackets fixed to the telephone poles. Both from an engineer- 
mg and financial point of view the operation of this svstem has 
been satisfactory, | 
Pyrometry.— 1n his second. Cantor lecture on this subject 
at the Roval Society of Arts Mr. С. В. Darling dealt with 
thermo-couple PyTometers. The lecturer remarked that this 
method of P'rometry became possible through the discovery 
of the platinum-rhodium couple bv Le Chatelier. Another 
suitable couple was found by Roberts-Austen in platinum- 


and Schonwalde, which is 40 


—In a Paper read on this subject by Mr. 


iridium. The objection to such couples was their cost. Since 
platinum was corroded by furnace gases some protection was 
necessary, and this might take the form of fireclav or vitrified 
silica as an envelope: and mild steel tube (preferably bored 
from the solid) might be used up to 1,100°C. It was prefer- 
able to use two junctions, but three were usual, two of these 
being in the руготегег head, which should therefore be main- 
tained at a constant temperature (that of calibration) ; this 
form of construction reduced the cost. А difficulty. with 
thermo-couple pvrometers was that they were apt to change, 
if used much above 1.2007. Мапу cheaper couples, which 
had the advantage of bisher E.M.F.. were available for lower 
temperatures: thus nickel steel might be used up to 1,000 C., 
Copper-constantan up to 700 С, and copper-nickel up to 
300 C. Mr. Darling concluded his lecture by describing a 
photographic recorder ; also the recorder of Siemens & Halske, 
in which а typewriter ribbon under the paper gives a dotted 
record through the intermittent action of a stvlus; and the 
thread recorder in which an inked thread is brought down at 
intervals on to the paper. 


City and Guilds of London Institute.— The report on the 
work of the Department of Technology for the session 1909-10 
has just been published, and contains particulars of the results 
of the examinations held last April and May. In regard to 
the general results, examinations were held in 75 subjects at 
118 centres; the total number of students attending 4,329 
classes was 53.227, the total number of candidates’ papers 
24,508, and the total number of passes 14.105. The number of 
candidates presented for the Honours Grade during recent vears 
has increased since 1900 by 78 per cent., and for the Ordinarv 
Grade by 45 per cent. The proportion of successes obtained 
Бу candidates in Cape Colony, Natal and. Rhodesia is remark- 
able. Thus, in Cape Colonv, of 12 candidates presented in 
telegraphy and telephony 11 satisfied the examiners ; and in 
Rhodesia, where the Institute's examinations were held for 
the first time this vear, the 8 cendidates for examination in 
telegraphy and telephony all succeeded in passing. The pro- 
portion of successes in the Transveel, however, is this vear 
(the first) low, but better rexults are looked for when the 
standard of the examinations is realised. Turning, now, to 
the examinations in Electrical Engineering, of 1,118 candidates 
exemined in the Elementary Grade, 622. or 55.6 per cent. 
failed ; whilst 56-5 per cent. of the 433 students presented in 
the continuous-current section. and 50-1 per cent. of the 301 
in the alternating-current section of the Ordinary Grade failed 
to satisfy the examiners. In the Honours Grade 33 out of 58 
students passed, 9 obtaining a first-class certificate. In 
electric wiremen's work, of 355 candidates examined in the 
two grades, 218 were successful. the percentage of failures 
being 38-5. In telegraphy 603 out of 1.018 candidates passed, 
and in telephony 218 out of 355. In commenting on the 
results, the examiners suggest that teachers should write 
difficult words on the blackboard for students to copy. Among 
common mistakes are mentioned— pitchemen for bitumen. and 
porselin for porcelain, The practical tests in wiremen’s work 
were, on the whole, well carried out, but in many of the Joints 
the ends of the wires were not trimmed, and presented sharp 
points, which tend to pierce the rubber. In the Elementary 
Grade of Electrical Engineering the examiners remark that 
the technical knowledge of the candidates was not very sound, 
and their capacitv of expressing themselves was verv poor. 
The answers showed several widespread errors, which must be, 
to some extent, due to defective teaching. Candidates in the 
Ordinarv Grade also experienced difficulty т expressing 
themselves clearly. and Very many seem to have taken up the 
subject with insufficient preparation in English, arithmetic 
and elementary algebra. Thev also require more practice in 
making hand sketches. It js surprising to learn that the 
answers to the alternating-current paper were of a much higher 


standard than those to the continuous-current paper, 


The Development of Road Locomotion in Recent Years. 
L. Ai Legros 


before the Instituiion of Mechanica] Engineéra, the author 


deals in an exhaustive mannerwith the progress that has been 
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made since 1900. At the present time the various forms of 
road locomotion may be divided into а number of classes, 
including cycles, automobiles, of both the heavy and hght 
tvpes (and used for pleasure, passenger and goods traffic), as 
well as electric and mechanically propelled tramcars. The 
number of cycles built for use in this country in 1907 was 
about half-a-million, of which 1 per cent. only were motor 
cycles. These machines are being more and more used for 
light transport work, as well as for getting to and from work, 
and for pleasure. For instance, the Post Office at the present 
time have 11,400 cycles in use. After dealing with auto- 
mobile vehicles for pleasure purposes, the author draws atten- 
tion to the enormous increase in the number of motor cabs 
since 1906: in 1909 3.956 of these cabs were licensed. т 
London alone. The same progress is to be found in the case 
of motor omnibuses, 698 of these, with a mileage of 27,500,000, 
plving during 1909. This works out at a mileage per omnibus 
in the same year of about 40.000. These vehicles are now 
recovering from their initial unreliability. and besides being 
used in London are being more and more emploved by rail- 
way companies as feeders to their systems. For instance, the 
Great Western Railway works 34 motor omnibus routes of an 
average length of 7-2 miles, while six other companies are 
emploving them in a similar way. The average cost of work- 
ing these omnibuses, including all running charges, except 
depreciation, appears to be between 9.54. and 10-54. per mile. 
The use of light motor vehicles for commercial purposes has 
not developed so quickly as the pleasure vehicle or the motor 
omnibus, but they are being emploved to some extent by the 
General Post Office: and it is estimated that about 15,200 were 
in use at the end of September, 1909. Heavy motor vehicles 
and light and heavy traction engines are also finding an 
application. In concluding this portion of the Paper the 
author draws attention to the present condition of electric 
traction as applied to tramways. The outcry against mecha- 
nical traction which has been raised in some parts of the 
country appears to be due to various sorts of had roads. In 
regard to competition, the onlv case in which this is likely to 
occur is between the motor omnibus and the tram. The omnibus 
services, unlike the electric tramways, have no capital invested 
in track and track equipment. On the other hand, the 
first cost of the motor omnibus апа its cost of working so 
closely approximate to those of the electric tramcar itself that 
the saving in capital outlay effected Бу installing. motor 
omnibuses, instead of tramways. is likely to show itself by a 
large increase in motor omnibus services, particularly in those 
places where the traffic is not of great density. Already the 
advent of the rail-less trolley svstem. and its serious considera- 
tion bv à number of municipal authorities in this country, 
anticipates a limitation to the extension of electric tramways. 
The author considers that frequently the Motor Car Act has 
heen enforced with a vindictive severity which will be sub- 
sequently felt in a loss of trade in the districts concerned. The 
question of speed limit cannot he fixed in such a hard-and-fast 
way, for it is considered that а veneral speeding up would do 
much to render the streets clearer and freer than at present, 
without increasing the danger. By the end of 1913. the 
author concludes, the practical extinction of borse traffic 
should render it possible to prevent this class of vehicle using 
the busy streets within certain hours. Obstruction, too, should 
be severely dealt with. The Paper is completed by a very 
useful bibliography and historical notes. 


Мг. A. W. Barham contributes an article on the us? of м ter 
storage as a means of dealing with peak loads on generating stations. 

We give an account of the discussion that took place at the meeting 
of the Institution of Electrical Engineers last week. when Mr. Haydn 
Т. Harrison read his Paper o1 " Street Lighting by Modern Electric 
Lamps." This Paper was also discussed by the Manchester Local 
Section. 


We give some particulars of the career of the late Mr. Gustav Byng, 
whose death we announced last week. 


London County Council have decided to issue a circular to local 
authorities and companies supplying electricity in the London area, 
setting out suggested precautions to be adopted in connection with 


the electrical illuminations on the occasion of His Majesty в Corona- 
tion in June next. 


We give particulars of the specification issued by the Holboru 
Borough Council for the experimental lighting of Gower-street. 


We conclude in this issue the notices of intention to applv for Par- 


liamentary powers for electricity supply. electric traction, &c., in the 
next session. 


Municipal Loans.—Newport (Mon.) Corporation have received 
sanction to an additional loan for extensions of the electricity under- 
taking.—An inquiry was held last week into the application of Heck- 
mondwike Council for sanction to а Joan of £24.159 for electricity 
supplv.— Leicester Corporation have applied for sanction to a loan of 
£12.000 for extensions of their tramway power house.— Ап inquiry is 


to be held at Finchley into the Council's application to. borrow 
£10,000 for mains extensions. &c. 


Legal,—The hearing of the action brought by Мг. W. Griffiths and 
Mr. В. Н. Bedell against Nir John Benn has been continued this week, 
and vesterday (Thursday) the jur; returned a verdict for pliintitfs, 
for £12,000 damages with costs. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the South African School of Mines and Technology, 
Johannesburg. invite applications for the position of Professor of 
Electrotechnies Salary £1.000 per annum. with a limited amount of 
private practice. Particulars from the High Commissioner for South 
Africa, 72, Victoria-street. Westminster, London. S.W. Applica- 
tions to the Secretary, Р.О. Вох 1.176, Johannesburg, by Jan. 31, 
1911. See also an advertisement. 


Applications are invited for the post of junior Assistant engineer 
in the business development branch of Birmingham Corporation 
electricity supply department. Applicants must have good techni- 
eal knowledge of the applications of electricity for lighting. and 
preference will be given to those with experience in designing and 
carrving out lighting installations. Commencing salary £100, 
rising to £150 per annum. Applications to the city electrical engi- 
neer and manager. Mr. В. А. Chattock. М.Е. E... 14. Dale End, 
Birmingham. by Friday. Dec. 9. See ао advertisement. 


The Union Cable Co. (Ltd.) require a сае engineer and works 
manager for their new factory near London. Applications to the 
chairman (Mr. Bernhard Hirschmann). Deutsche Kabelwerke A.-G., 
Rummelsburg, Berlin. See an advertisement. 


A firm near London require a designer for а.с. motors and gene- 
rators, “ее an advertisement. 


A demonstrator in electrotechnology is required at Paddington 
Technical Institute. Seltram-crescent, London, W. Salary £100, 
Applications to the Education Officer, L.C.C. Education Offices, 
Embankment. W.C., by Dec. 10. 


Mr. С. E. D. Greenhalgh, А.М.1.Е.Е.. late chief assistant electrical 
engineer to Malvern Urban Council. who was recently appointed 
resident electrical engineer at Rainhill Asylum by the Lanes. Asylums 
Board, has now taken up his new duties. 


н ә 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. D. С. M. Hume has been appointed consulting electrical engi- 
neer to the London & General Electric Theatres (Ltd.). The Com- 


pany's scheme provides for upwards of 40 theatres, mainly in the 


$ m ‘cle we deal with the present position of electri ; 
In a special article we de: present positic electric provinces, 


heating and cooking. А number of central station engineers have 
supplied us with information as to what is being done by their respec- 
tive undertakings, whilst in the COMMERCIAL AND INDUSTRIAL NUP- 
PLEMENT particulars are given of apparatus for electri: heating and 
cooking. The subject is also considered in our Leading Article. 

At the meeting of the Manchester Students Section of the Institu- 


tion on Tuesday last, Mr. Н, A. Carney read a Paper entitled “ What's | 
Wrong with the Electrie Industry ? " 


Mr. Walter Н. Tittensor. МЛ. E. E.. Scottish manager for Messrs. 
J. H. Holmes & Co., has resigned his position to take up the post of 
general manager of the tramways and lighting system in Kingston, 
Jamaica, for the West India Electric Со. Мг, Tittensor. who sails 
on Dec. 24 from Bristol. will be pleased to receive lists and par- 
ticulars from manufacturers of tramway and electrical supplies, 
addressed to 63, №. Frederick-street, Glasgow. 
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The Staff Committee of Stepney (London) Council has re-arranged 
the classification of the following officers in connection with the 
electricity undertaking :— 

А. J. Squire, chief clerk, present salary £240, maximum £250, salary 
proposed, commencing £240, rising by annual increments of £10 to £300 ; 
Е. Е. Dorking, senior analysis and prime cost clerk, present salary £150 
(maximum), salary proposed, commencing £160, rising by annual incre- 
ments of £10 to £150; Е. E. Pepper, senior consumers’ clerk, present 
salary £140 ((maximum). salary proposed, commencing £150, rising by 
annual increments of £10 to 5150; T. J. Archer, senior correspondence 
clerk, present salary £140. (maximum), salary proposed, commencing 
£150. rising by annual increments of £10 to £180; Е. W. Simmons, 
assistant analysis and prime cost clerk, present salary £135 (maximum), 
salary proposed £140, rising by annual increments of £10 to £150. 

Мг. А. №. Rye has been appointed engineer and manager of the 
Guernsey Electric Light & Power Co. in succession to Mr. С. Lakin- 
Smith. 

Mr. №. А. Valon. of South Shields, has been appointed engineer 


and manager of the Stafford gas and electricity departments. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—We are informed that on 
account of the General Election the annual dinner of the Institution 
(which wasoriginally fixed for December 6th) lias been now postponed 
to Thursday, February 2nd. 1911. 

A special general meeting will be held оп Thursday. Decem. 
ber 8th. at 9:30 p.m.. when the following resolution will be 
considered and, if approved. passed : ** That the action of the Council 
in borrowing (under the powers given to them by the members, 
associate members and associates assembled in special general meet- 
ing on June 30, 1908) the sum of £11.500 from the Economic Life 
Assurance Society on the security of the freehold and leasehold pro- 
perty of the Institution. being Nos. I5. 16, 17 and 18, Tothill-street. 
Westminster, on tlie terms of the indenture of mortgage dated July 
15. 1910, a copy of which is now produced at the meeting. be and is 
hereby : uthorised and contirmed. ^ 

Tramways and Light Railways  Association.— The Official 
Circular of this Association for November contains a reply by Prof, 
Ernest Wilson, of King’s College. to Мг. А. J. Panton's remarks on 
“ Brake Shoe Standardisation,” a translation of M. Schorling’s Paper 
on “ Rail Cleaning.” which was read at the Brussels Congress, and 
several matters relating to the Association. 

Yorkshire Section of the Institution of Electrical Engineers.—.A 
reception and smoking concert. will be held Бу this section at the 

Hotel Metropole, Le ds. on Tuesday. December 13th, at 7:45 p.m. 
Tickets will be issued free to members and friends on application to 
the honorary secretary of the Section. 

Royal Society of Arts. —We are informed that at the request of the 
Council of this Society Sir Edward Grey authorised the transmission 
of the Albert Medal to H. M. Ambassador at Paris for its presentation 
to Mme. Curie. Sir Francis Bertie received Mme. Curie at the British 
Embassy on November 25th. and handed to her the medal. telling her 
that he had been instructed Ly the Secretary of State to present it to 
her on the part of the Royal Society of Arts in recognition of the 
services rendered to the world by her discovery of radium. Mme. 
Curie is the second woman to receive the medal, it having been con- 
ferred on Queen Vicotria т 1557. 

Coventry Engineering Society—At the meeting on Friday last 
Mr. С. Е. Jackson. manager of the Exhall Colliery. Warwickshire. 
gave an interesting address upon * Electricity Applied to Mining." 
The author remarked that during the past six vears the use of 
electricity in mining had become so extended that there were 
collieries now entirely dependent upon electricity for motive power. 
Compressed. air had proved unsuitable and expensive because its 
efficiency was only 25 per cent., whilst that of electricity was seldom 
less than 80 per cent. Many mining engineers preferred the d.c. 
system with a current at 500 to 600 volts, and this system was doing 
excellent. service. He next explained the system of installation, and 
showed illustrations of the vulcanised bitumen cables used. express- 
ing а decided preference for the double wire armoured type of cable. 
and adding that, where possible, they were better cased in iron pipes 
or in wooden troughs well tarred. Pit water was very destructive to 
cables, аз it contained а good deal of acid. At Exhall Colliery they 
used two cables.so that if anvthing went wrong to one they could 
change over to the other. and so keep the pit going. Cables were 
generally fixed verv loosely in the mine itself. so that any stuff 
faling upon them would not damage them. This led to many 
engineers, when in a mine for the first time, thinking that the cables 
were very carelessly laid. The method of suspension generally 
adopted was by hide suspenders. The jointing of a cable needed to 
he very carefully done or it would lead to loss of life. He commended 
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the star joint wrapped with tape and run in with bitumen. His 
reason for preferring double-armoured cable. properly earthed, was 
that at the moment of breakdown when the armouring and the copper 
came together. there was such a rush of current that the circuit 
breakers interrupted the current immediately and could not be reset 
until the leak was stopped. As to haulage gear, he was in favour of 
the resistance and the control not being placed on the same frame as 
the motor and the driving gear. In nervy mines it was necessary 
to have the electrical machinery fully enclosed and Наше proof. 
The Lahmever plate ventilated motor had not been favourably 
regarded in England by the mine inspectors, though he considered 
it perfectly sate and believed it would come into use in this country 
before long. The application of electricity to shot-firing was another 
vaulable introduction. He favoured low-tension fuses and said it 
would be а good thing if anyone would invent a fuse that would 
explode without à detonator. Holing out tlie end of a seam by 
means of electrically-driven cutters had reduced the percentage tof 
slack by 20 per cent. There was also a tremendous amount of labour 
saved by an endless chain of conveyors in bringing the coal from the 
coal face to the main reads, with electric power as a suitable means of 
operating the chain. The dangers arising from the use of electricity 
were shock, and ignition of gas or coal dust. In the last five years 
there had been fifty-eight electrical fatalities in mines, or less than 
l per cent. of the total; therefore, from Из safety, adaptability, 
economy and efticiency, electricity was the best friend they had in 
underground work, if proper care and supervision were exercised. 


American Society of Mechanical Engineers.—We are informed that 
the Lord Mayor of Birmingham has received a very eordial letter 
signed by Мг. W. Е. Goss and Мг. C. W. Rice, acting president and 
secretary respectively of this Society, expressing the American 
visitors’ great appreciation of the hospitality and special con- 
sideration extended to them during the joint meeting in Birmingham 
of the Institution of Mechanical Engineers and the American Society. 
The members of the latter Nocietvfpassed a resolution of thanks to 
the Lord Mayor of Birmingham and the Birmingham Reception 
Committee in July last. and this has now been supplemented by a 
special letter of grateful acknowledgment. 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, Dec2mber Sth. 
Royan SOCIETY oF ARTS. 
Meeting at Johnestreet, Adelphi. Lecture on 7 Industrial 


S p.m. 
Cantor Lecture ПЕ 


Pyrometey," by Mr. €. В. Darling. 
TUESDAY, December 6th. 
MANCHESTER NECTION OF THE [INSTITUTION oF ELECTRICAL ENGINEERS, 

7:30 pan. Meeting at the Physical Laboratory, The University, 
Manchester. Paper on 7 The Methods of Braking in Electric 
Winding Engines, by Dr. Е. Rosenberg. 

WEDNESDAY, December 7th. 
YORKSHIRE SECTION OF THE ENSTITUTION OF ELECTRICAL ENGINEERS. 

i pm. Meeting at the University, St. George’s-square, Sheffield. 
Paper on “ The Cost of Cooking and Heating Бу Electricity,” 
by Мг. А. J. Се. 

ASSOCIATION OF ENGINEERS-1N-CHARGE. 

Spam. Meeting at St. Brides Institute, Bride-lane, Fleet-street, 
К.С. Paper on 7 Practical Notes on the Working and Control 
of Steam Boilers,” by Mr. J. B. C. Kershaw. 

COMMITTEE FOR THE PROTECTION OF ELECTRICAL INTERFSTS, 

А рт. Mecting at the Institution of. Electrical Engineers, Vio- 
toria Embankment, W.C. B 

THURSDAY December 8tr, 
INSTITUTION oF ELECTRICAL ENGINEERS. 

Ур.т. Meeting at Victoria Embankment, W.C. Paper on “ The 
Magnetic Properties of Iron and its Alloys in Intense Fields,” by 
Sir В. А. Hadtield, F.R.S., and Prof. B. Hopkinson, F. R.N. 

Rvogy ENGINEERING NOCIETY, 
S рт. Meeting at Benn Buildings, High-street, Rugby. Paper on 
* Electricity in the Himalava,” by Mr. B. Е. MeMurtrie. 
FRIDAY, December Sth. 
ILLUMINATING ENGINEERING SOCIETY. 

Spam. Meeting at the Roval Society of Arts, John-street, Adelphi. 
Paper on recent Progress in Electrie Lighting,” by Prof. 
E. W. Marchant. 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, Dec. 5th, “ A " Company.— Technical Drill 7 to 10 p.m. 
Tuesday, Dec. 6th, ^ B " Company.— Technical Drill, 7 to 10 p.m. 
‘Thursday, Dec. 8th, © C" Company.—Teehnical Drill 7 to LO p.m. 
Friday, Dec. 9th, ©“ D " Company.— Technical Drill 7 to 10 p.m. 
Saturday, Dec. 10th. — Week-end run at Sheerness. Parade ай Victoria 

Station (S. E. & C. Rly.) at 1:10 p.m. and 4 pim, © (5) November 

Regimental Orders.) 
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STREET LIGHTING BY MODERN ELECTRIC LAMPS.* 


BY HAYDN T. HARRISON. 


installed in consumers’ premises, and, moreover, ав no meters need 
be installed and the cost of the services is low compared with that for 
ordinary consumers, all meter-reading charges are dispensed with, 
and the clerical and office charges are practically nil. 

The cost of lamp maintenances must again be divided between two 
different classes of lamps, namely, incandescent and arc lamps ; and 
as it is essential to know the cost per candle-power per annum in 
order to ascertain the most economical lamps to use for the purpose 
and the best method of arranging them, it is necessary to come to 
some approximate estimate of this figure. With tungsten lamps the 
cost of lamp renewals at the present price of lamps depends largely 
on the candle-power and slightly upon the volts; but the following 
figures, which are based on a considerable experience in various 


towns, will act as a guide to the likely maximum, including rates of 
renewing. 


(Concluded from page 250.) 


Summary.—The author first gives details of the street lighting of the 
‘borough of St. Marylebone, where incandescent gas lamps have recently 
been replaced by metal filament lamps. The cost of the conversion and 
of maintaining the electric lamps is set out. He also points out that, with 
the exception of very important streets, the tungsten lamp will give a 
better result at lower cost than the open type arc lamp. In the case of 
highly illuminated streets it is shown that high-pressure gas lamps cannot 
compete with modern improved flame arc lamps. After discussing the 
question of an equitable charge for current for street lighting, the distribu- 
‘tion of light from various lamps and with lamps at various heights is 
considered. 


The cost of public lighting by electricity naturally depends on Cost of Cost per Cost per Cost of 
three factors: (1) Cost of electrical energy ; (2) cost of lamp main- Total renewals с.р. per c.p. per lighting, 
tenance (lamps or carbons burning. cleaning. lighting, repairs. &c.) ; c.p. of p annum AUTE extinguishing, 
(3) capital charges and repayment of same. Item (1) will apply to unie 4 nou hat sra m special &с.; per epe 
every type of electric lamp in proportion to the energy it takes. and, PH SE amp): оу: ПИЕ 
as opinions vary аз to the right charge to make for electrical energy Э) а. d. d. 
when used in public lamps, I propose to consider this item from à 50 8 2-4 1-3 4-00 
consumer's point of view, arguing that it can make no difference to 100 | 13 1.8 1-2 2-00 
an electricity supply authority for what purpose it supplies the 200 | 20 1.2 1:0 1-00 
energy. excepting only that in the case of street lighting a certain 300 | 30 1:2 1:0 0-66 
amount of credit should be given on account of the advertisement. 400 40 Ld 0-8 0-50 

All-night street lighting has a load factor of 40 percent. It is true inii 90 1-2 di 0-40 


—  — - 


The cost of lighting, extinguishing, cleaning and repairs depends 
largely on the system of supply, whether from the distributors and 
separately switched, or from special street-lighting mains ; but it will 
be found that the interest and sinking fund on special street-lighting 
mains is about equal to the cost of individual switching, and, there- 
fore. the latter system is likely to be largely adopted, in which case 
the cost per post may be taken as 16s. per annum. this being constant 
whatever the candle-power of the lamp. The total cost per candle- 
power is given in the above table. 

The capital charges of electric street lamps, of course, depend upon 
the value of the posts and lanterns ; the cost of the service, &c., being 
put roughly. they may be taken as follows :— 

Light units up to 200 c.p. (tungsten) erected 12 ft. high.... £3 

Light units up to 500 c.p. (tungsten) erected 16 ft. high.... £5 

Light units above 500 c.p. (arc lamps) erected 20 ft. high... . £20 


The cost of maintaining arc lamps, including carbons, trimming 
repairs, lighting and extinguishing varies very much with the type of 
lamp, the enclosed or regenerative type of lamp naturally being the 
lowest, flame arc lamps burning a good quality of carbon being the 
highest. In the estimate herewith it is taken that one man can 
attend to 130 enclosed or regenerative type lamps zm4-50 open-type 
lamps. The cost per annum works out approximately as follows ; 


that it overlaps the peak of the ordinary lighting load, but, on the 
‘other hand. it helps to fill up the depression which occurs in the load 
curve of nearly every station between midnight and sunrise, there- 
fore. as a consumer, it has more value than a power load consisting of 
motors used during ordinary factory hours. On this score alone it 
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should rank as better than a motor load and Ъе charged less, in which : | l Cost per Cost per с.р. 
case the large number of electricity undertakings which are supply- Size of light unit. D e per ап, 
ing power at 14. per unit for motors can well afford to supply the ode unte E t 1100 .. 39 
public lighting at less than that rate, and it is very rarely that the 1,000 с.р. unit (Наше are, dioptric globe 

big supply companies or large municipal undertakings ask more than "nnd opalescent outer) С goo .. 29 


that sum, which they find pays them, as it results in a profit on their 
generating costs and also covers the cost of repayment of capital in 
Services, Kc. The latter should be spread over at least 10 years, for 
there is little doubt that when once the electricity department has 
obtained the street lighting it will retain it. 

In the smaller undertakings where generating costs are propor- 
tionately higher, the price of 14. per unit would appearlow. In this 
case I think a good way of dealing with it is that described by Messrs. 
Handcock and Dykes in their Paper read before this Institution in 


3,000 c.p. unit (flame, clear cuter)... 8 0 0 ка 0-7 
2,000 c.p. to 4,000 c.p. (regenerative 
Яате). „иен ини emen n hn 2 10 0 S. 0-3 to 0-15 
These results will, of course, vary with the local circumstances, 

cost of labour, &c., but can be taken as a very general guide. Adding 
together the previous figures we get the total cost per candle-power 
per annum exclusive of capital charges, this table including cost of 
current taken at 14. per unit. 


Total cost Total cost 
November last, namely, to take the standing charges per kilowatt of per c.p. per c.p. 
consumers’ demand, which, in the example given, stood at £17, and Candle-power of light unit. per annum per annum 
for à 60-watt lamp would work out at 20s. per lamp per annum. (naked (in special 
Taking the running charges at 0-4d. and the hours of burning as mp иш 
4,000 per annum, this works out at 96d.. making a total charge of я 10-50 7.0 
28s. per lamp per annum, which is equivalent to 1-44. per unit. 100 | ш a PE NR ANM 8-20 5-0 
Thus, treating the street lamps as an ordinary consumer, а re- | 200 ( " ИИО 7:00 4:3 
‘munerative price per unit may be taken as 1d. for large undertakings 300 ( 2 у CHAINE 6-66 4-1 
and 1-54. for small undertakings. which includes, as in the case of 400 (gy) не 6:50 3:8 
consumers, the cost of service to the ordinary distributors, but not of 500 ( „ ).. нее 6:40 3-5 
fittings, &c., which would come under the same heading as the con- | 300 (open arc) «enn 10:20 x 
sumers' wiring and fittings, which are part of the installation. It will 1,000 (flame arc)........ Е 2 = 
be noted that, even with this rate of charge, the revenue per 60-watt 2 га arc, dioptric and clear outer) = | 5 
i . А Е : 2.000 to 4,000 (regenerative flame) ...... 1:0 to 0:8 — 
.Jamp is nearly eight times the average revenue derived from lamps 


Having obtained an approximate table of costs per candle-power 
per annum for various units of light, it is easy to ascertain which are 


* Calculated without reflectors. 


* A Paper read before the Institution of Electrical Engineers last week, 


and before the Manchester Local Section of the Т.Е.Е. ; somewhat 
abbreviated. 
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the best to use under different circumstances. For this reason I 
give the following table of the total candle-power necessary to pro- 
duce a minimum of illumination (horizontal) of 0-1 candle-ft. with 
lamps spaced at different distances and also at two different heights, 
namely, 20 ft. and 12 ft. From this table two important features 
are verv noticeable, namely, the large reduction in total candle- 

wer necessary to produce the same minimum degree of illumination 
with small units of light placed close together, and the effect of height 
of the lamps on horizontal illumination. 


| C. p. of lamps. | Total c.p. per mile. 


Space between 


lamps. — | ‘12 ft. high. © 20 ft. high. | 12 ft. high. | 20 ft. high. 

Yards. | | 

100 | — 8,000 — 156.000 
90 | = б 6300 | = 125.000 
80 | 7.300 4.539 160.000 100,000 
7 | 4,804) 3,060 121.000 76,604) 
60 3.140 1,950 | 02.000 57.000 
50 | 1.820 1,186 63.500 41.600 
40 | 950 | 620 41.500 27.300 
30 400 300 23.300 17.600 


With reference to the height of lamps, according to Fig. 5. based 
on horizontal illumination, and obviously in order to obtain even 
illumination, they should be placed as high as possible ; for instance, 
in Baker-street, if the lanips had been 20 ft. high the minimum hori- 
zontal illumination on the ground would have been 0-11 candle-ft., 
instead of 0-08, ог an increase of nearly 50 per cent., but I doubt 
whether the Lighting Committee or the public would agree that the 
illumination of the street had been improved 50 per cent., and am cer- 
tain that there would be no hesitation in their choice between in- 
creasing the height of the lamps 8 ft. or increasing the candle-power 
20 per cent., provided the increased candle-power cost no more. This, 
to my mind, demonstrates clearly one of the objections to horizontal 
illumination as the gauge of street lighting, for the increase in the 
height of the lamps would not in any way increase the illumination 
of pedestrians and. vehicles or other vertical objects, and it is cer- 
tainly misleading owing to the introduction of the cosine factor. 
On the other hand, the specifving of minimum horizontal illumina- 
tion does encourage raising the height of the lamps, but. as I have 
mentioned in previous writings, the factor of direct illumination 
covers this point when the maximum and minimum are stated. That 
the difference between the maximum and minimum illumination at 
апу point of a street should be as small as possible is so important 
that it is gratifving to note the comparatively low candle-power 
when measured near the vertical of the tungsten and modern arc 
lamps, for eximple, maximum illumination with the inclined carbon 
llame lamps іх as high as 10 candle-ft. in Oxford-street, with а 
minimum of 0-1 candle-ft., or a diversity factor of 90. In Baker- 
street the maximum illumination on the ground is 0:5, with a mini- 
mum of 0-08. a diversitv factor of only 6. Again, in Regent- 
street, where Excello lamps having dioptric globes are in use, the 
maximum illumination does not exceed 3 candle-ft., the minimum 
being 0-23. or a diversity factor of 13. 

The importance of correct characteristic light distribution is clearly 
brought out in Fig. 5, where the candle-power at various downward 
angles necessary to produce even illumination is compared with the 
candle-power given at those angles Бу: (A) Tungsten lamps with a 
suitable retlector, such as the Marvlebone type, which it will he 
noticed fairly closely approaches the correct curve. (В) A vertical 
low-pressure gas mantle which gives about the same curve as a 
tungsten lamp without a reflector. (С) A low-pressure inverted gas 
mantle. 

The effect of using correctly distributed light is not only more even 
illumination, but also reduced cost of lighting for a given minimum, 
which is seen by the following comparisons :— 


a Minimum Diversity . Cost per mile 

Position. illumination. factor. | perannum. 
| £ 
Baker-street (clectric)...... 0:08 6 356 
Reygent-street (electric).... 0-23 13 | 6600 
Vietoria-street. (high-pres- 0:15 20 | 540 


sure рах). 


NoTE.—'l'he tender for the Regent-street type of lighting was subse- 


The above figures call attention to the considerable variation in the 
diversity factor of illumination. The importance of this factor cannot 
be over-rated. Мг. A. J. Sweet, in his Paper* read before the 
Franklin Institute of Philadelphia, states that a ratio of maximum 
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to minimum (illumination) of 4 to 1 is permissible, and points out that 
the present factor more trequently falls between 100 to 1. or even 500 
to 1. For example, in Oxford-street, using tlame are lamps, it is 
99 to l; whereas in Regent-street, where the same type of lamp was 
used, but with a dioptrie globe, this was reduced to 13 to 1. In 
Victoria-street, the latest example of gas lighting, it is 20 to 1; 
whereas in the important streets of Marylebone it із 6 to 1. In both 
Regent-street and Marylebone this great advance was brought 
about by the correct use of globes and reflectors specially designed 
for the purpose. И is the possibility of using such globes and 
retlectors with electrie lamps. which gives them а great advantage 
over gas, where the dissipation of the great heat necessary for the 
efficient use of mantles makes tho use of efficient globes and reflectors 
а practical impossibility. 

] must apologise if 1 have repeated too often examples and figures 
proving that the multiplicity of small-light units results in more 
eflicient street lighting ; but the fact that measurements and figures 
invariably lead to this conclusion proves that it is worthy of the 
consideration of those who have to deal with street-lighting problems. 
Гат aware that the average man who is asked to compare brilliant 
and powerful lamps with the less brilliant but increased number of 
light sources will generally vote in favour of the powerful light, 
regardless of the result ; but the fact that the Marvlebone lighting 
has given satisfaction to all concerned does prove that in the long 
run even illumination is appreciated. 

The evesight of the present generation is suffering from the indis- 
criminate use of large glaring light units, unsuitably placed. There- 
fore it is important that those who are called upon to illuminate 
streets. where the minimum illumination cannot exceed (Е of a 
candle-foot, should not be tempted to accentuate this low figure by 
producing a few patches of bright light. It is noticeable that in the 
past the small-light units derived from gas have been more economical 
for outdoor lighting than those produced by electricity. The reverse 
is now the case, therefore electrical engineers should be able to 
compete favourably, considering that the light they are able to 
supply іх constant, reliable. capable of correct. distribution, and 
easily manipulated. which must result in its adoption fo’ exterior 
lighting in the same way as it has been so generally adopted for 
interior lighting. 

There is one other feature which Г should like to take this oppor- 
tunity of bringing to vour notice, namely, the rating of light units. 
It is the custom with incandescent. electric lamps to mark them with 
the mean horizontal candle-power, and they are known by that 
figure; but if by the use of suitable retleetors or globes this figure is 
often more than doubled over the angles where the light is required, 
that unit becomes of twice the value. You will notice that in com- 
pleting this Paper difficulty. of this sort has arisen, and that in 
calculating the cost per candle-power the writer has in most cases 
given the figures as based on the horizontal eandle-power of the naked 
tungsten lamp; whereas, where they have been erected in suitable 
lanterns or globes, this cost per candle-power-hour is reduced to a 
half ora third. This must be carefully borne in mind when using the 
tables referred to. 

Finally, Г would like to thank the many municipal and other 
engineers who have so kindly sent me data which has helped to com- 
pile the figures 1 have placed before vou. I am sure you will agree 
that by the use of modern electric lamps the lighting of our streets 
and thoroughfares can be carried out both economically and efliciently, 
and that no electrical engineer need hesitate to tender tor this class 
of work, knowing that, should he obtain it, his undertaking will earn 
both money and credit, provided that the results are justly and 
scientifically compared with those of his competitors, 1 should like 
to take this opportunity of warning engineers that good illumination, 
though the prime object in street lighting, is not the only feature 
to be considered. Careful thought must be given to obtaining as 
even illumination as possible; and if high intrinsic brilliancy is 
carefully avoided the result will be in every way satisfactory, not 
only to the lighting authorities, but also to the general public. 


DISCUSSION. 

Mr. Fraxk Валик (City of London Electric Lighting Co.) said the 
subject of the Paper was of great interest to the majority of members, 
whether manufacturers or engaged in electricity supply. The first duty 
of those responsible for the lighting of streets was not to find out how 
much light thev could get at the lowest cost, but how much light the 
people would take. [t was their duty to call attention to the very un- 
satisfactory nature of the street lighting in many districts, Ntreet 
lighting practically remained che s me as it was тапу vears ago, although 
the conditions had entirely altered, due to the development of motor 
traction and the consequent large increase in the speed of trathe. As an 
instance of insuflicient lighting, he mentioned Victoria Embankment. 
The local authorities should wake up to the needs of the public in this 
direction. They were told that the foot- passenger had to be taken care 
of, but he did not sce how that could be done unless efficient lighting was 
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provided. Street lighting at the present was not carried out as it ought | recentlv, in Grimsby, they had taken out the old 12-ampere arc lamps 


£o be. He urged that it was not a case of finding out how much light 
could be got for а fixed sum, but how much light they ought to have. 
Efficient public lighting necessarily relieved the police in their duties and 
reduced the number of crimes. As to the question of cost, the author 
mentioned ld. per unit as an average price. И was not quite clear. 
however, how he arrived at that figure. Cheapside was an example of 
what could and should be done in the way of lighting main thorough- 
fares, the expenditure there being fully justified. In the matter of public 
lighting it might seem a small matter to prepare a scheme, carry out ex- 
periments and prepare a specification ; but frequently specifications were 
issued which were not satisfactory. In that regard the author's work 
was extremely valuable. What they wanted was a standard specifica- 
tion showing what to do and how to do it. 

Mr. €. P. Sparks (County of London Electric Supply Co.) said the 
author had drawn their attention to the importance of the ratio of 
minimum to maximum illumination, with which he was in agreement. 
In all specifications the method of measuring illumination should be 
identical. Information used for present specifications was usually sup- 
plied to local authorities bv the gas companies. He thought the Institu- 
tion would do a great public service by appointing a committee to draw 
up a standard specification for street lighting. The specification should 
be on broad lines, taking into consideration not only gas and electric 
light interests, but what was wanted in the public interest. Until 
recently, electrical engineers had been much handicapped Бу the fact 
that thev had only large units of light. necessitating centres of maximum 
illumination which gave a verv big diversity factor, What was required 
was a standard of lighting giving a low diversity factor. He was quite 
certain that Mr. Harrison s remarks would help in this respect. Electric 
public lighting at the present time, except in a few cases, was in the hands 
of municipal authorities, who went into the business in the early days 
and used the open-tvpe arc lamps. He thought the first duty of those 
undertakings was to vet a little more up to date. Go where one would, 
with a few exceptions, one was struck by the very poor illumination com- 
pared with modern gas lighting, to sav nothing of modern electric light- 
ing. There was ample margin in the present prices charged to allow of 
the pulling out of old lamps and the installing of modern ones. With 
regard to the price of energy, the author suggested for the smaller towns 
11d. per unit and for the larger towns Id. per unit. In view of the prices 
now quoted by their competitors, he thought 14. per unit for the larger 
towns was on the high side; and he felt sure that unless supply under- 
takings were prepared to sell energy at a lower rate thev had little chance 
of wresting the bulk of the public lighting business from the gas com- 
panies in open competition. 

Mr. А. Н. Мклвкоок (Marylebone) said the figures given in the Paper 
of candle-powers— figures obtained by actual tests—were very striking 
indeed when compared with the figures published by the gas companies. 
In this connection he impressed on engineers the importance of ascer- 
taining correct figures for themselves, and not accepting the statements 
put forward by others. As to the cost of energy for public lighting, the 
price must be fixed somewhere about what the energy would fetch, 
regulated. of course, by what competitors charged. As to the question 
of loans. there was great dithculty in getting sanction for loans for street 
lighting, There were plenty of places where £3 per annum рег post 
could be got for street lighting. but a loan could not be obtained for the 
service, The author had mentioned the use of dioptrie globes. In this 
connection the lamps in Regent-street with dioptrie globes seemed to him 
to give an unpleasant glare, whilst those in Oxford-street without dioptric 
globes could be looked at comfortably. As to cost. he had no reason to 
doubt Мг. Harrison's figures, but £880 per mile for old tvpe are lamps 
scemed an astounding figure compared with the Oxford-street lighting at 
£800 per mile. On the question of the position of the lamps, if suitable 
buildings were available from which to suspend wires, then centre lights 
чауе е best effect. With the lamps on the side walk there was a large 
amount of light wasted on the buildings. In his opinion, if span wires 
could be used for arc lighting. then medium power tungsten lamps were 
best. | 

Mr. №. А. ViG NOLES (Grimsby) said the Paper was of interest to pro- 
vincial men as showing that the whole of London was not reverting to 
gas lighting, as their рах competitors in far away Grimsby would make 
them believe. At the time that part of the lighting of Westminster was 
changed over Grimsby was flooded with literature by the gas companies, 
the members of the Lighting Committee being especially favoured. In 
regard to the Local Government Board and its action as to loans for 
public lighting, a short time ago it was desired at Grimsby to change over 
from gas to electric lighting, An enquiry was held, and on very detailed 


estimates of cost being submitted the necessary loan was sanctioned 


without demur. Mr. Harrison. in his standard of illumination, had taken 
the minimum horizontal illumination. It seemed to the speaker question- 


„able whether that лах (ће best standard, Surely one did not want to look 


at anything in a horizontal direction, but rather in a vertical direction, 
зо that the rays would fall upon it. What one wanted to все in the 
streets was the people moving about, and he considered that the light 
falling on a vertical surface would be the better standard. Further. it 


seemed to him that the figure for minimum illumination did not give 


sufficient information. Mr. Harrison's principal aim in street lighting 
was to get the street uniformly illuminated from one end to the other 
on the basis of the minimum illumination ; but surcly a street would be 
better lighted by flame ares with the same minimum illumination but 
with a moderate diversity factor producing brighter patches in between 
the areas of minimum illumination. On the question of cost and also of 
-candle-power, there was no doubt the * enclosed " flame arc lamp 
“was far ahead of anything brought forward up to the present, and quite 


and substituted “enclosed " flame ares, obtaining by so doing four or 
five times the amount of light at a lower running cost. The actual cost 
was about £400 per mile for practically 4 miles of principal thoroughfares, 
the lamps being 80 yds. apart. The result had been very satisfactory. 
The cost of the change had amounted to £700 or $800. The author 
made many comparisons between tungsten lamps and the old type of arc 
lamps. That did not seem to be quite fair, because the tungsten lamp 
was specially designed to give the illumination that Mr. Harrison wanted, 
as it gave its maximum light in a horizontal direction. He (the speaker) 
suggested that in Fig. 4 the open arc lamp curve would be brought up 
level with or bevond the tungsten lamp curve if the are were fitted with a 
dioptric Jens. With regard to the cost of are lighting, he had looked 
throuch the figures given by the author, and generally agreed with them. 
The point where the saving was effected in enelosed flame arcs was in the 
cost of carbons and trimming. With regard to the tungsten lamps used 
in Marvlebone, he asked why two lamps were fitted on each post. He 
assumed it was done in case one failed. but that, of course, increased the 
cost of renewals. When the conversion from gas to tungsten lamps was 
made in Grimsby, one of the principal questions was whether they should 
use the existing posts of the раз companv, it being ultimately decided not 
to take them over, as it meant either fixing the fuses at the top of the 
posts, which was thought undesirable, or else making a pit in the ground 
at each post in which to put the fuses. He asked were there any fuses in 
Marviebone bevond those at the top of the posts. He thought. Mr. 
Harrison had made an excellent job of the alteration of the gas lamps in 
Marvlebone. It was curious that for giving the man in the street the 
impression that there was a large amount of light one could not get anv 
better fitting for the tungsten lamp than a yas lantern, which, owing to 
the reflection from the glass sides, had а good effect and gave ап appear- 
ance of light considerably in excess of the actual illumination. With 
revard to the cost of the alterations. given for Marvlebone as £3 per post, 
that would, he thought, be à very fair figure, although they had been 
doing it at something less in Grimsby. With regard to the cost of 
operation, the figures given by Mr. Harrison seemed to work out уегу 
fairly. Не thought Id. per unit was a sufficient. price for current. 

Mr. А.Р. TROTTER said there were three ways in which the subject of 
street lighting could be studied : First, bv those who made the laboratory 
experiments ; second, by those who made theoretical calculations ; and, 
third, by practical engineers, who were able to tell them all about the 
cost, and, after all, that was the measure of success in engineering. Mr. 
Harrison's Paper was valuable because it was so full of information that 
could not be got in the laboratory or bv the use of the slide rule. The 
diversity coefficient was а point to which engineers would have to give 
attention tn illumination. A low diversity factor and small illumination 
was not so useful as а moderate diversity factor with the same total 
illumination. Thirty vears ago he had given attention to the subject. 
and came to the conclusion that the light of are lamps would be far more 
ейтеп if it could be uniformly distributed. With that object in view 
he invented dioptric shades and lanterns; but they were not taken up, 
and in the interim had been forgotten. The whole object of dioptric 
globes was tolavoid glare and to distribute the light where it was required, 
He thought, however, that people did not want absolute uniformity, but 
preferred changes in the light. Some 26 years ayo, in the City, an 
attempt was made with arc lamps on 80 ft. poles scientifically spaced. 
These lamps, however, commanded too large an area, and a large amount 
of the light was wasted. lt was not a difficult matter to light large and 
important streets, and it was not in that direction that Mr. Harrison's 
figures were so useful. What was particularly difficult was suflicient 
and economica] illumination in side streets. 

Mr. LEON GASTER, after referring to the history of street lighting, said 
the object of illuminating thoroughfares was really to protect the public, 
as unlighted streets undoubtedly encouraged. crime. Under. modern 
conditions, with the enormously increased speed of traffic, it was abso- 
lutely necessary that efficient lighting should be provided. In that 
respect the side streets were now just as important as the main thorough- 
fares, Motor cars were to be taxed for road maintenance. Why, he 
asked, should not some of the money be devoted to street lighting? He 
suggested that a commission should be formed to determine what con- 
stituted good street lighting, and that subsequently someone with 
adequate authority should be empowered to carry out its directions. The 
present repetition of experiments in different districts, under different 
conditions, often led to inconclusive results, and was unsatisfactory. He 
thought it was now time that some more definite conclusions should be 
formed, and that a generally accepted method of testing, to be decided 
by an impartial central authority, was badly needed. 

Mr. \\. В. Cooper said he was not quite clear as to what Mr. Harrison 
meant by candle-power in all cases. Where lamps were fitted with special 
reHectors and globes, particularly dioptric globes, the term * candle- 
power ” as ordinarily defined might cease to apply within certain limits. 
He was not clear whether a serious error was liable to result in the 
measurement of the candle-power of such a lamp as the Union lamp with 
dioptrie globe as measured by Mr. Harrison. and he thought it would be 
well to test experimentally whether the assumed photometric law of the 
inverse square held for the distances that would be taken in street illu- 
mination measurements. He also thought it was a pity to use the term 
diversity factor " for street illumination when that term already had a 
well-defined meaning in electricity supply. 

Мг. С. M. Suaw (Worcester) said he had discarded the old type glazed 
lanterns as unnecessary. External glass protection for electric bulb 
lamps was useless. ‘The maintenance and cleaning costs increased the 
expense, and however often the work was done the glass soon became 
dull, thus reducing the efficiency of lighting. Money so expended could 
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be used te better advantage for supplving increased illumination. As 
regards annual cost per post, £3. Los. appeared a very high figure. 
Undertakings in the provinces could. and had to, give increased light at a 
lower cost to сотр Че with сах, He was in agreement with the author's 
remark that bunched systems of tungsten lamps gave a much better 
result than the ordinary open-tvpe are lamps, and such conversion could 
easily be carried out. He wished he could obtain £204 per mile for side- 
street lighting by tungsten lamps. At. Worcester, to combat gas com- 
petition and light roads not served by electric mains, they had introduced 
а new method. Some 3 miles of overhead cables were affixed to tram- 
wav columns, two circuits being used for half-'and all-night lighting. the 
whole being controlled by time switches. Double arm brackets with two 
inverted cone enamelled reflectors were fixed on each pole at a height of 
16 ft. from the ground. Cost of equipment, including cables, brackets, 
insulators, lamp brackets, retleetors and first charge of metal lamps 
totalled £193 per mile, and the annual cost worked out at £117 per mile 
for current and maintenance, &c. With this svstem there was not the 
slightest glare, and the illumination along the road surfaces was almost 
perfect and quite free trom dark patches. Many favourable comments 
had been made on the i mprovement, and all seemed to be extremely 
pleased. with the lightinz. 

[n a written communication to the discussion Mr. Shaw added that 
during his recent visit to America he saw at Detroit 60 lamp towers in 
use, the lamps being hoisted to a height of about 120 ft., and 3 or 4 
enclosed are lamps being fixed. on each tower. The area. of. ground 
thereby lighted was (агле, but the effeet was not so good as might 
b» expected from flame lamps. which should give an extremely effective 
illumination. 

Prof. J. T. Morris, on the subject of diminishing the glare from the 
lamps, said it was an open question whether the actual sources of light 
along the street should be visible. Most people who had to рау for the 
lighting thought that thev should be visible, and believed that it wave а 
more decorative effect. On the other hand, if street lighting were carried 
out not for decorative effect. but with the object of enabling people to 
see clearlv, then it was unwise to have the lamps so that the light source 
was visible. И it was required to light а busy thoroughfare well, the 
lamps ought to be screened down to from 10 deg. to 15 deg. below the 
horizontal. Of course, the lighting of a village, where the lamps were 
used as "7 street markers “ опу, was a different matter, and there И was 
essential that the lights should be visible. The improvement shown by 
using white diffusers of Буве was distinctly noticeable in Marylebone. 
With regard to the effect of light on the eves, he had made some experi- 
ments by measuring the size of the pupil of the eve, first when looking 
straight at a naked tungsten lamp, next at the lamp and its reflection та 
mirror placed behind it, and thirdly at the same lamp with the mirror 
replaced by a sheet of white paper. The two people experimented upon 
said that with the paper behind the lamp the effect was far move restful. 
Taking the area of the pupil of the eve as I00 when looking at the naked 
light. he found that with the addition of the mirror the pupil contracted 
to 85 per cent., but with the paper it enlarged to an area equivalent to 
110 per cent., and this notwithstanding that in the last case considerably 
more light was entering the eve, Sudden changes in illumination both 
in space and in time were bad. 

Мг. €. Newton RUssELL (Shoreditch) considered that Mr. Harrison's 
Paper was not only very valuable, but would prove one of the most useful 
Papers that had been read at the Institution for some time. He further 
said that at present thev had in Shoreditch about 20. miles of streets, 
nut of which S miles of main thoroughfares were illuminated by open- 
{уре arc lamps. About а vear avo experiments were carried out bv 
replacing the incandescent gas mantles then in use with metal filament 
lamps of 50 c.p. and 100 c.p. The result was so conclusive that the 
Lighting Committee decided at once to replace 350 gas lamps by electric 
lamps, as a consequence of which there was not only a better light, but a 
financial saving was also shown to the ratepavers. The whole of the 
remaining gas lamps in the district (about 1.000) were now to be replaced 
as quickly аз possible. They were accumulating considerable data т 
connection with the behaviour and life of the metal filament lamps used 
in the streets, but, as he did not wish to take up the time of the Institution 
at that late hour, information would be sent in to be incorporated in Mr. 
Harrison's Paper. 

Мг. KExELM Ерссемве thought the suggestion that the Institution 
should appoint а committce to consider а specification for public lighting 
was excellent. He could only hope that the Council would be able to 
carry out the suggestion, [t would be advisable, he thought, to invite 
gas engineers and borough engineers to join the committee. 

Mr. Н. L. P. Boor said there was one point in the Paper to which he 
thought particular attention should be called —namcelv, side-street light- 
ing by hanging lamps in the centre of the road. Side streets were always 
narrow, and centre hanging could in most cases be сахих arranged. As 
to the charge for electrical energy for street lighting, this was much too 
high. Where a station was in operation and the plant running it was а 
small matter to add a further load which gave & 40 per cent. load factor, 
and the cost of such energy must be very small. From actual tests he 
had made, he could sav that for larze towns energy for street lighting 
could be supplied at 14. per unit. Another point that retarded the adop- 
tion of electric street lighting was the present cost of metal filament 
lamps, and he appealed to the lamp makers to consider some method by 
which they could produce such lamps at a reasonable price. As soon as 
the price was reduced there was no doubt that metal filament lamps 
would come into use for a large number of side streets. 

Мг. J. S. Dow alluded to the difficulty of both securing uniform illu- 
mination and avoiding glare. The very rays most needed for the former 
purpose—i.e., those at small inclinations to the horizontal—were also 
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those which caused most inconvenience by shining direct into the eves, 
One must therefore compromise, But the impression of glare from a 
bright source was lers if its surroundings were moderately bright. Light- 
tinted buildings мег: a good feature in a street, and he had ascertained 
with the Lumeter instrument (which he exhibited) that favourably placed 
London buildings had sometimes as high a surface brightness as 1 ft.- 
candle. Now the brightness of the centre of the illuminated frieze in the 
Institution theatre was only about 5 ft.-candles. ‘The encouragement 
of mildly illuminated signs in the streets was also to be desired. In 
general, hardly enough attention was given to the surfaces on which tho 
light provided in the streets fell. For example, the contrast between the 
pavement and road was of consequence. fn conclusion, Mr. Dow ex- 
pressed agreement with the suggestion to form an impartial committee 
to deal with street lighting, which should receive support. from the 
Hluminating Engineering Society. 

Мг. НАүрх Hauursow, in reply to Mr. Bailey, agreed that the increase 
in the speed of trattic necessitated better lighting. For this reason it was 
essential in London that more money should be spent on street lighting. 
In dealing with the avoidance of аге, Cheapside was a very interesting 
example. He was personally not altogether in favour of centre lighting. 
For those on the pavement it was undoubtedly good, but he did not 
consider it was good for drivers to have a row of lamps in their line of 
vision the whole time. Mr. Gaster had referred to the old practice. when 
every. householder was compelled to put a light outside his particular 
building. This would give the finest street illumination possible, as the 
lighting would be even and the lamps would be to a large extent out of 
the line of vision. Mr. Sparks had referred to an important subject in 
suggesting the getting out of a standard. specitieation. The question 
was, however, a ditlicult one, because the сах people could not be alto- 
gether ignored, and it was very doubtful if а specification would Бе 
generally adopted unless it was mutually agreed upon. The society 
which could best carry out the suggestion would be one to which sur- 
vevors belonged; but, unfortunately, very few surveyors had paid any 
attention to illumination. Не was Ша to hear Мг. Sparks sav that 14. 
per unit was on the high side. He knew it was, but if thev told a lighting 
committee that they could supply public lighting at 0.34. per unit tho 
committee would probably laugh. He did not quite understand why 
Mr. Vignoles liked a large diversity factor. This meant that certain 
objects were illuminated to a high devree and others to a low degree. 
One could not see the latter objects until the eve had become accustomed 
to the change in the illumination. There should be no comparatively 
highly illuminated parts for this same reason. Mr. Morris had pointed 
out that it would be much better if one did not see the light at all. Marvy- 
lebone was among the first to adopt metal lamps for street. lighting, and 
as high voltage low candle-power lamps were not available at that time, 
two lamps in series were necessary. The origin of street lighting was the 
reduction of crime, and it was in the small streets where crime mostly 
occurred. Therefore it was imperative that attention should be given to 
the lighting of side streets; and publie attention ought to be drawn to this 
point. Survevors had a lot to do and were supposed to know all about 
lighting and many other subjects, with the inevitable result that thev 
often. knew little about апу of them. What he wished. they would 
recognise was that they could get the information on the subject of street 
lighting if they wished. Mr. Cooper had asked. what was meant by 
candle-power. [n the Paper all candle-powers were reckoned on tho 
horizontal candle-power of the naked light, but when used with retleetors 
or globes on the candle-power 15 deg. below the horizontal, зо for lamps 
with reflectors the cost per candle-power would come out less. Mr. Shaw 
had stated that he had been able to carry out lighting from tramway 
poles at £193 per mile ; but then he must remember that his tramway 
poles were only 44 to the mile. In Marvlebone they had 65 poles to the 
mile. Mr. Morris's experiments were of much interest. He had per- 
sonally found that if a lamp was adjacent to а white surface the effect. of 
glare was considerably reduced. This to a large extent was proved by 
the fact that if à lamp was placed in front of a white surface, at a little 
distance it was ditticult to distinguish the lamp from the surface. 


DISCUSSION. AT MANCHESTER. 


Мг. $. L. Pearce (Manchester) found. very little to criticise in the 
Paper. аз he was almost entirely in agreement with the whole of the sub- 
ject matter presented by the author. The author had quoted Dr. Lewis 
Bell, that street lighting had proceeded to a certain extent alony the lines 
of least resistance, lamps being put. not in the best. places for them, but 
where they caused the least disturbance to individuals, Mr. Pearce 
fully endorsed this statement. 1t was too often the case that engineers 
were not allowed to choose the best. positions for their lamps. — Аз an 
example, lamps had to be placed at street corners in order to allow for 
some illumination in the side streets, and in this case the illumination of 
the main thoroughfare became uneven if the lamps were of uniform 
candle-power. The advisability of having two Osram lamps in series 
in the lanterns seemed a little doubtful, as the failure of one lamp sutliced 
to put the whole lantern in darkness. Special precautions had bn taken 
at Marvlebone to preserve the lamps by the adoption of anti-vi ration 
suspensions, and it certainly appeared that with. such раа 
ordinary 230 volt lamps could have been employed in parallel. "e 
who had seen the Marylebone lighting would, no doubt, agree that the 
effect was excellent. and the author was to be congrat ulated for DE 
in securing that desirable end. The author mentioned that Eu с 
of the capital charges on mains was а very difficult matter. | E sp т E 
did not understand why this should be the case, as it was quite € 5 
ascertain what the relative demand was on the mains. He о, е 
that the amount on both public and private lighting be allocated in 
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accordance with the respective demands on the тат. А da E eR Ens e Bu 9 ЕА ч о | d ua us redd i 
remark was made concerning arc lamp makers improving their lamps. estio Copes, especie street DR. C MCN к 

n" : А ' distribution | the author seemed to show the almost hopeless position of gas in com- 

was very P d S oc A rapid diminution | comparing illumination. A comparison of minimum illuminations was 

Е, а сан to the height of lamps, 30 ft. | not altogether satisfactory. and. if maximum illumination was taken, that 

| | | harn as certainlv unsatisfactory. 

was usually recommended, but was rarely possible of attainment. There | also baie in : (General Electric C ) without minimising the val f 

was no doubt that the adoption of the inner dioptrie globe was a great Mr. Е. SELLS ( ener a: qi ч Шей che " en t de 8. M 

Ivance, and at least three distinct benefits accrued. Firstly, the candle- | the figures and tests given o Иа en ught that very few 
е и тыы i in the Paper: but two other im- | people in the Manchester district had to deal with street lighting figures 
рот i ad е с. pe Mi uL NA More efficient | such as £8,000 or even £7,500. Tt would be most Interesting to have the 
Eun ш | which meant the avoidance of a great deal of Burgos ороп Ae ras iN à e ое 
silting up on the bottom of the globe ; carbon deposit was also avoided, scale. Those present Ч ү not MS 1 to RS | EM = | | S us out i , 
so eliminating the cutting off a large percentage of light. The third pe int | as stated, M Th d e a P | а | ‹ de "ud и lu у on 
was the prevention of the etching of the outer globe which went on during | it not adaptec : Ps и p т б n a a o cd n 
burning hours owing to the action of chloride gas. In Manchester, after | lamps чү а ч p E et т an ehe: rts о p l 
using a certain type of lamp for about 12 months. 20 per cent. of the | lamps. The spea '| S T hk A. uh a еи | gd ve en 
light was lost owing to the globe etching. The figures given inthe Paper | lamps might hav e à longer | t a M A no vo t; | . m ues amps 
concerning the high-pressure рах lamps were very interesting. The | would not have so E Rede | i xe ы е о apparent 
lamps referred to were apparently of the same tvpe as the 1,500 c.p. | reason being the difticu ae к p i num ne T 
Keith lamps which had been erected in Piccadilly, Manchester, These Mr. | C. : REWS о. E uw от s Faper marked the end of the 
lamps had been tested by photometer, and showed a maximum candle- и. и now M sd и. 
power of about 1,260 at 30 deg. Apparently, from the figures obtained, Mr. HARKISON, » ik Ds | NE г. pus 3 i ү а: : | i р ie С A 
the water pressure of 80" had not been maintained, Probably the gas | lamps in ч m i HAL | "ia ае ! о. uM | at 
engineers found the high-water pressure to have had a verv destructive | at the time this wor T AK PIER я бы) A "n ео Ee лар 
effect upon the mantles. There appeared to be a good deal of ground for available took б» watts, quema n S ү | à си n [ 18 ub oa tor 
believing that the gas consumption was in excess of that guaranteed by | the small streets, hence two: _ ar amps HM zu e 5 o 79 | » нахе 
the makers, viz., 25 cubic ft. per hour, and the figures quoted in the | а much better result m a "e кыр; йу А T d im e vara 
Paper, viz., 30 to 34 cubic ft. per hour, were probably nearer the mark. | cost of mondes и и una | | о M t PR а 
In connection with high-pressure сах mantles, there appeared to be а various Inverted gas E ToU о pup у on the е i г e, 
shrinkage amounting sometimes to 1%. Would the short mantles give | Which in its turn depen POENI EH e. ine e Ө a supp ied, 
the same candle-power as the longer ones? Apart from fair wear and | the higher the presxure the longer t à үн e. re 2 ting r etter dis- 
tear affecting the life of mantles, there was the most important point of | tribution for street lighting. the reason he mitte te include Ea 
damage caused by vibration and so forth, which seriously shortened the | are lamps in his comparison. л as that ap ш puc ese nt none had een 
economical life of the mantle and diminished its light-yiving properties | made with correct light distribution ea thus шей aimee y fir the 
It was to be gauged from the author's remarks that only two types of | Purpose was very low. As to Mr. Frith ч remarks. he dur author) quite 
lamps were available for street Верное now adavs, viz., flame lamps and agreed that horizontal illumination м d not AL thing to be considered ; 
tungsten groups. | There was no reference to the single enclosure lamps. | but as it embodied all the other factor х. 16 was the most convenient unit 
Mr. Pearce fully endorsed the author's opinion as to the value of street | for comparison purposes. As regards fog penetration, this depended 
lighting as a demand having а high load factor, but he did not go so far | largely on the amount of red rays. present, and therefore generally 
as to say that such а demand was superior to a motor load. It misht he favoured incandescent electric lamps. In. Marvlebone the lite of the 
of interest to mention that in Manchester an inclusive price of lid. per | Series tungsten lamps had come out even longer than the small candle- 
unit was obtained, including capital charges and maintenance as well as power high-voltage lamps. Of course, care was taken over the paning, 
current. The Paper contained a strange application of the term " diver- but in one town he knew of, where no trouble as taken, the results were 
sity factor " ; the expression " ratio of maximum to minimum "appeared | still good. The cut-outs mentioned in the Paper for use with series 
much better. Referring to the curves issued by manufacturers, the lamps were the same construction as those used in Nernst lamps for 
speaker ventured to suggest that these were substantially higher than | Cutting out the heater ; they took less than 2 watts. As regards the cost 
were obtained in actual practice. The polar curve given for the tungsten | Of lamp renewals, it was very often less than the cost of mantle renewals 
lamps was remarkable and quite ideal. when the cost of labour was included. 

Mr. Н. W. Axevs (Eccles) stated that in Eccles about 200 posts were 
fitted each with a 55 watt 100 volt tungsten lamp in a well glass fitting, | 
with inverted. reflector, mounted upon a swan-neck. bracket. The 
approximate cost of the post, fitting and lamp erected was £2. 12s., and | THE EXPERIMENTAL LIGHTING OF GOWER STREET. 
the approximate cost of the service, including tee joint, was £1. 5s. 6d. 
He could not give particulars regarding candle: power, but could only зах 


that the general public were well satisfied with the ls hting result as Holborn are about to сошраге the relative merits of electricity and 
compared with the incandescent gas which the tunesten lamps had 


i and | gas for street lighting. Gower-street is the place chosen for the pur- 
replaced. The cost of lighting main thoroughfares and side streets as x a ashes tal stretch being 198 yds. long and about 47 ft 
given in the Paper was much higher than small towns could afford, In | POSC Ure experimental stretch Бета 198 yds. long and about 47 ft. 
Eccles the number of posts per mile in side streets was 40, against 65 wide. г . . V. dus f 
mentioned in the Paper, the cost per mile (Ecelex) being approximately Electricity is represent ed by the Metropolitan Electric Supply Со. 
£100 per annum. А price of £2. Ss. bd. per post per annum was obtained, | and gas by the Gas Light & Coke Co., each undertaking lighting one 
and this ineluded electrical enerzv, lamps, renewals and attendance. | side of the street. 

This sum was based on a cost of 1-024. рег B.O.T. unit, and it also pro- 


vided for four lamp renewals, the a verage life of a lamp being assumed as sary equipment, wavleaves, fittings, lighting. extinguishing, labour. 
1.000 hours. Actual results had shown the average life of the tungsten x | > 


1 ое. E | &c., the specitication, а copy of which has been kindly supplied us 
amp to be over 2.000 hours. "Ihe number of hours burning per annum bv the Borough Survevor of Holl nies on tustate tiat cael Iani 
was approximately 3.300. which meant а lamp renewal of a little over | .* “ г. м a bir, pe de P Me: 
15 lamps per post per annum. The price of £2. 8s. 64. could, therefore, | 15 10 give а maximum candle-power of 300 Cop when measured by a 
be reduced. Не also mentioned that the capital charges did not enter | Trotter photometer at the ground level. The retlectors above the 
into the question, because the district fund paid for the cost of the lamps are to be so sha ped as to be Hat or slightly convex, and əre to be 
services, fittings and posts, placed horizontal. Following the example of Westminster, the 

Mr. А. С. COOPER (t olne) said that at Colne they had only half a dozen candle-power will be arrived at by taking the average of two sets of 
arc lamps, from which they derived no revenue at al. The gas depart- readings іп any position with regard to the light under test, one set 


ment gave the public lighting gratis, and, of course. the electricity ae i 
im Ee йо | д. | at an angle of 20 deg. and а second set at anangleof 50 eg. to the hori- 
department had to follow зай. In regard to single enclosed arc lamps, : 3 К у eh К g 


the town of Colne was very high (600 ft. above sca level). and to this fact а 1 he tests are to be taken so that they are not interfered 
he attributed the difficulty in making the carbons burn anvthing like the | № ith i glazing bars and in reasonably clear weather—i.e., not during 
stated hours (50 hours instead of 70 or 80). The small air duct in the | Гат, mist or fog. Not less than three and not more than six readings, 
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Following on the example of other munici wities, the Borough of 
g } g 


After reciting the usual conditions as to the provision of the neces- 


lamps had been closed in order to prolong the life of the carbons, and they 
had vet to learn whether bad effects would result from globe deposits. 

Mr. J. FRITH asked the author how the various tvpes of lamps were 
affected by fog. In the case of motor cars having a powerful projector 
near the ground, their illumination was considered sufhcient for pur- 
poses of viewing objects in the street, but they gave no horizontal 
illumination at all. 

Мг. О. Moos considered that since the advent of tungsten lamps elec- 
trically lighted side streets competed easily with those lighted bv gas. 

The Снлткмах (Mr. J. S. Peck) said the question of slobes on tlame 
lamps was one of Very great interest. A case in mind was that of two 
lamps. one with a clear globe and the other an opalescent lobe. Owing 
to the fact that the opalescent globe looked like a ball of fire, it was 
selected as the best light giving lamp. American authorities seemed at 


at regular intervals of not less than 30 or more than 60 seconds, shall 
he made at each angle, and the average of the readings shall be termed 
the illuminating power at that angle. 


— —-— 


Inverted Pole Type Switches.—The ^ Electrical World” 
states that the North Shore Electric Co.. of Chicago, 1s using 
for the disconnecting switches on its pole line an under-slung 
{уре which is mounted beneath the cross arm. In this wav 
the switch is made more accessible than when the usual form. 
which 13 inserted directly between the span insulators, is used. 
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THE PRESENT POSITION OF ELECTRIC HEATING AND COOKING. 


INTRODUCTION. 


AThe electrical energy now supplied from public generating 
stations is used for practically four purposes and four alone— 
lighting, power, heating and cooking. The bulk of the demand 
is exercised by the first two of these applications. For many 
years nearly all the energy supplied was used for lighting, 
though of late years the power demand has increased by leaps 
and bounds, and in many districts now exceeds the lighting 
load. Wherever a central station exists there is usually a 
certain demand for energy for both lighting and power pur- 
poses and, in general, the position of electricity supply as 
regards these applications is satisfactory. 

On the other hand, the position of the last two applications 
—heating and cooking—is not so good. This is due to a 
variety of reasons, some of which, we fear, do not reflect much 
credit on the electrical industry as a whole. The apparatus, we 
areWtold, is badly designed und unfit for domestic use, while 
thexother side tells us that the supply engineers are averse to 
pushing heating and eooking apparatus. We are even in- 
formed that some electrical engineers go so far as to fight 
against their own side in this matter. This is indeed an 
extraordinary proceeding. 

With a view, therefore, to obtaining some information on 
this subject, we wrote to a number of station engineers asking 
them the four follo wing questions regarding the present position 
of electric heating and eooking on their systems: 

1. The extent to which electric heating and cooking is employed (the 


total capacity of the apparatus installed). 
2. The progress of electric cooking. 
3. Any comparative figures of tbe cost of electric heating and cooking 


‘(compared with gas) obtainable as the result of tests. 
4. Any special tariffs or other means adopted to encourage the use of 


electricity. 

In reply to these questions we have received a good deal of 
information—some of it encouraging and some of it dis- 
‘couraging—but sufficient to show, we think, that electric heat- 
ing and cooking is now moving on the road towards success, 
and that there is no reason whv its ultimate arrival should 
not be ensured, and very shortly too. if both engineer and 
manufacturer do their best to help each other. 

We give below a summary of the replies received to our 
questions. These have been divided into a number of groups 
‘dealing with various aspects of the subject. 


Тнк Position AT BRADFORD. 


Mr. Tnos. Rorks, city electrical engineer of Bradford, in- 
forms us that it is very difficult for him to sav exactly what 
progress 18 being made in that citv with electrical heating and 
‘cooking apparatus, because such apparatus as kettles, flat-irons 
and vacuum cleaners are often run from lighting circuits at 4d. 
per unit consumed, without anv application being made for 
connection to the supplv. 

At the present time, however, the total aggregate demand 
from heating and cooking apparatus connected to special 
heating circuits amounts to 300 kw., which is mostly made up 
of heaters—3i.e., radiators and convectors. The figures in the 
following table give some particulars of this load :— 


Table I.—Particulars regarding Special Heating Circuits. 
Half-year ended Half-year ended 


June 30, 1908. June 30, 1910. 


Demand in kilowatts ...... 167 ...... 227 (Sept. 28, 1910). 
Unite metered ............... 47,617 ...... 56.536* 
БКетепие........................ 29 us $306* 
Average price per unit...... 142d. — ...... 1.34. 


„216 must be borne in mind, Mr. Roles points out, that up to 
the end of June last the only rates the Bradford Electricitv 
Department offered consumers for energy consumed for 
heating and cooking purposes were the restricted-hour rate of 


* These figures do not represent the actual units and revenue, as n 
municipal offices using radiators, &c., were taken into the Town Hall 
extension after January 1, 1910, since when the supply has been metered 


in bulk. 


id. per unit, the restricted hours being from 4 p.m. to 6 p.m. 
during the months of October, November, December, January 
and February, and the sliding scale rate from 2d. to Id. per 
unit. There was in the case of the former an extra charge for 
а meter and time switch, and in the case of the latter an extra 
| charge for the meter, so that the inducement to the consumer 
was not very great. 
Now things are different, as the department is able to offer 
residential consumers a rate which is practically equivalent 
to a flat rate of 44. per unit for lighting purposes and 14. per 


Temperature Deyrees К. 


0 2 4 6 8 10 12 И 16 
Time in Minutes. 


Fia. 1. —Two-Prvr Hot Water Jro. 
Temperature of Water 40°F, Current 2-3 amps Time taken to boil, 16 min, 


Unite 0-14, Cost at 2d., U281. 

unit for heating, cooking, &е. This rate consists of a fixed 
charge of 15 per cent. per annum on the rateable value of the 
property, with a charge of 14. per unit consumed. The whole 
of the consumption is registered on one meter, the rent for 
which 18 included in the fixed charge. Energy taken in this 
way may be used for all domestic purposes. There 15, therefore, 
reason to believe this will be a further inducement to con- 
sumers to take up electricity to a great extent for other than 
lighting purposes. | 

"ince July, 1909, the Bradford Electricity Department have 
received applications for additional supplv facilities for 50 


| 


Temperature Degrecs К. 


9 2 4 6 8 10 m и 
Time ín Minuts, 

| Кто. 2.—Two-Pint ELECTRIO KETTLE. 

| Temperature of Water, В ыы taken to boil, 13 min, 
radiators, 1 kettles, 9 irons, 2 hot-plates, 1 oven, 2 bed-pans 
9 cooking plugs, 1 electric sun bath, and 2 grills, the ion 
demand for which amounts to 91 kw., 58 kw. of which hav 
been applied for since April Ist, 1910. It is certain loser 
that the above figures do not indicate the present rate of in- 
crease in this direction, as during the past nine months ilio 
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Table II.—Cost of Cooking by Gas, Dining-room, Valley-road Works. 
_ 1806 LL. eee У 


Ti Cubic feet | Costat |B.Th.U. at 
Articles cooked. en of в. 19. |700 percub. 
` gas used. per 1.000. | ft., approx. 
7 lb. of bread ............ | 45 min. | 18:0 , 045d. 12,600 
1 leg of mutton............ | | 
Small piece of beef ...... | 
2 Yorkshire puddings...;; 3hrs. | 
1 large rice pudding...... | | 
1 tin baked potatoes ... [18:0 ]-95d. 54.600 
Boiling on top of stove at | 9 prs | | 
sametime3applerolls f ^^ | 
1 leg of mutton, 9 lb. ... | | | 
2 Yorkshire puddings... | gprs, | 78.0 1:954. | 54,600 
] rice pudding ............ | | 
ran n п | | E | TPA a Sam 
в. rater. min. : i 325d. А 
: A 1 Pall. i ji T" 18 min. | 625 | 0-156d. 4,375 
„два n 10 тіп. ! 325 0-0814. | 2,275 
ue 1 quart ,, 4 min. | 1:5 |. (0374. 1,050 
" ] pint ТА 4 тіп. 1:0 |. 0:025d. 109 
12 Ib. of Ъее!............... 2hr. 50. | 760 1.94. | 53,200 
7 ]b. of bread ..........-. | | | 
6 buns uc einer t lhr. 40m. 25-0 ()-6254а. | 17,500 
] pastv ......... e Я 


Table ПІ —Cost ој Cooking by Electricity, Dining-room. Valley-road 


Works. 
Time Units | Cost at 34. 
Articles cooked. еа. а per unit. B.Th.U. 
7 lb. of bread ............ 45 min. 2.0 1-04. 6,826 
1 leg of mutton..........-. | | 
Small piece of beef ...... | 
2 Yorkshire puddings ... | ^ 3 hours | 
] large rice pudding...... | | ie " ; А 
1 tin baked potatoes Pps | во 3254. es 
Boiling on top of stove at |! Shears | 
same time Зарр rolls |) NOT | 
l leg of mutton, 9 Ib. ... 
2 Yorkshire puddings ... |! у. | 2 m" 7 
1 rice budding S à yos нше | en 2:799: Hue 
] tin baked potatoes ... 
Boiling 2 galls. of water. | 1 hr. 37 m.| 2-14 1-07d. 7,304 
»  1lgall т 1 hr. 10 m., 1:05 0.5254. 3.584 
»  3gall. - 40 min. ' 0-9 0:454. 2,172 
n l quart  ,, 28 min. | 0:5 0:25d. 1,707 
А, 1 pint у» 20 min. | 0.31 0.1554. 1,058 
12 lb. of beef............... 2 hr. 50 m. | 5:86 2.934. 20.000 
7 lb. of bread ............ | 
6buns ........ ние lh. 40m.! 4:0 2.04. 13,652 
1 pasty ........eernm | | 


| 
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department has supplied 23 radiators and convectors, 17 
kettles and 23 irons from their own showroom, 13 of the 
radiators having been sent out during the three weeks pre- 
ceding October 31st, 1910. Now that a favourable rate is 
offered to consumers there is no doubt the number of radiators 
in use 12 months hence will be very considerable. 

With regard to electric cooking, however, reports are as yet 
not so favourable. The rates have, of course, been against any 
great development in Bradford; but, apart from this, the bulk 
of the electric cooking apparatus, as at present manufactured, is, 
Mr. Roles considers, mostlv either cheap, inefficient and useless, 
or efficient and excessively expensive. He has gone very 
thoroughly into this subject, and 18 satisfied that the depart- 
ment has done its share by reducing the charges for cooking 
purposes, but they are not as yet satisfied with the apparatus 
offered. А number of experiments on ovens made by the 
Phonix Electric Heating Co., of London, have been carried 
out, and although the results as far as the oven itself is con- 
cerned are satisfactory, the results on the boiling rings were 
not so good. Tables П. and III. give particulars of these 
tests, and of similar tests carried out on a gas oven which was 
placed by the side of the electric oven at the electricity works. 
Both were operated by the department’s own chef, who is an 
experienced cook, and prepares meals every day for 40 or 50 
men. The results are just as the chef recorded them, and, 
although the roasting and baking operations are satisfactory, 


the boiling, Mr. Roles points out, is unsatisfactory as far as the 


electric oven is concerned. These results are ample proof that 


separately heated utensils, and not hot-plates, for boiling should 


be used. 


It will be noticed that with electricity at 34. per unit,"and 
gas at 2s. 14. per 1,000 cubic ft., the cost of electric baking ‘and 
cooking works out at about double the cost of gas for the same 
purposes, but it might be added that the electric oven used 
radiated a considerable amount of heat, and was not fitted with 
the best regulation. The oven was fitted with three switches, 
“low,” “medium” and “high,” so that the regulation had 
to be assisted by means of the ventilator, whereas had some 
finer method of regulation been adopted the efficiency would 
have been much higher. 


180 


Temperature Degrees Р. 


о b 10 15 2 235 80 35 40 45 
Time in Minutes. 


Ес. 8.—WiLkiNsoN “ Economic STOVE.” 


Kettle containing 3 pints. Temperature of Water, 38°F. Time taken, 44 min. 
Units 0°539. Cost at 2d. per unit, 1714. 


Mr. Roles’ conclusions on this question are that, with elec- 
tricity at the present rates—namely, 34. per unit—and a com- 
plete and efficient electric cooking range, costing £10 or under, 
electricity will be better, and, in many cases, cheaper, for heating 
and cooking purposes than gas. It must be remembered, he says, 
that one pennyworth of gas (gas at 2s. 1d.) contains approxi- 
mately 27,500 heat units, whereas one pennyworth of electricity 
(at 34. per unit) contains only 6,826 heat units. Many of the 
manufacturers appear tooverlook this important point, and 
only recently he has had ample proof of this, having received 


Temperature Degrees F. 


0 9 4 6 8 10 1° 1 
Time in Minttes. 


Ета. 4.—PnEMIER Quick Воплме KETTLE. 


Water from tap. Temperature, 50°F. Current,29 amps. Time taken to boil, 13 min. 
Units 0:144. Cost at 2d., 03884. 


an oven made up of sheet tin and devoid of lagging of any sort. 
Again, in the case of boiling water by electricity, separately 
heated utensils should be used, and the operation should be 
performed as quickly as possible in order to save waste through 
radiation from the surface of the utensil. The slow boiling 
kettles are most inefficient, and Mr. Roles is of the opinion that 
a kettle should boil in five or six minutes to be efficient. Com- 


1 pare the results of boiling water by gas and by electricity- 
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"ECLIPSE" 


PPARATUS 


for Heating & Cooking by Electricity. 


We have specialised 
in the manufacture of 
electrical heating devices 
for some six years. 
Throughout thís períod 
our aim has been to pro- 
duce these devices at 
prices that would place 
them within the reach of 


- all users of electricity. 


We have, of course, at 
the same time done our 
utmost to secure high 
efficiency. 


The partial result of 
our experience is em- 
bodied in the following 
catalogues :— 


F 84. Heaters. 


F 78. Small Heating 
Devices. 


F 94. Ovens, Grills, 
Sec. 


By specifying “Eclipse” 


you secure the most 
efficient and reliable, and 
lowest priced articles on 
the market at the present 
day, 


TO CONTRACTORS: 


Advertising Literature, 
printed with your own 
name and address, on 
application. 


The Cheapest Cooker on the Market ! 
ELECTRIC OVEN AND BREAKFAST COOKER. 
Price, as illustrated, £9. 17s. ба. (subject). 


Heating elements renewable and interchangeable and protected. 


m contact with hand or foods. Consumption of oven only 
ai 2.000 watts. Size of oven 21 x 32 x 21. 


The Fieri & () гапапсе Accessories Co., Ltd., 


Aston, Birmingham. 
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PROMETHEUS 
Electric 
Heaters 


All Prometheus Heaters 
are wired in parallel, so 
that the failure of one 
element does not affect the 
working of the remainder, 
and replacements can be 
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5 Catalogue No. 902. 
GONVECTORS from 37/6, subject. easily and cheaply made. RADIATORS from 12/6, subject. 


APPARATUS GUARANTEED ron 12 MONTHS. 
Remember ber that | 


'PROMETHEUS;| 


Catalogue No. 418. | 


means to you a guarantee of durability and efficiency. 


LIBERAL DISCOUNTS TO THE TRADE. 


Sell “Prometheus” Heaters | 
and you will satisfy your 


clients. 


L4 
му у 


SEND FOR CATALOGUE. 


London Showrooms : 
9, NEWMAN STREET, : 
OXFORD STREET, W. 


ae р: це . Sens x | Е THE |. 
Е BRITISH PROMETHEUS Jf 
d | ‘3 n ein: zh | SS. d ae a | x | 
ái ОРИ SALOP STREET WORKS, ye 
Catalogue No. 600. ES i n M ING H A M. Catalogue Мо. 428. 
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Figs. 1 to 4 show the time taken to boil water by different 
electrical apparatus, and in this connection the Wilkinson 
heater (Fig. 3) and the Premier quick-boiling kettle (Fig. 4), 
the one of the hot-plate type the other self-contained, may be 
compared. The cost of the former works out at 0-092d. рег 
pint and the latter at 0-036d. per pint, with electricity at 4d. 
per unit. The difference is, Mr. Roles considers, entirely due 
to losses through radiation and bad contact between the bot- 
tom of tbe kettle and the hotplate. i 


T. n p raiure, D gres Г. 


0 5 10 0 90 25 30 35 40 5 50 55 60 
Tim- ín Minutes, 


Но. 5.— PREMIER MILK HEATER, SHCWING TEMPERATURE OF WATER IN 
Мих Ногрев, 14 Pints of WATER IN Paw, 18 Pints IN Ногрев. 
Current, 3 2 amps. 


Mr. Roles has recently had an opportunity of testing one of 
Messrs. Ferranti's hot plates, and is glad to say that it shows a 
distinct improvement over most of the others tested. The 
time taken to raise the temperature of two pints of water from 
56°F. to 212?F. is 15 minutes from switching on. This hot- 
plate takes approximately 760 watts, so that the cost works 
out at about 0-054. per pint; the time taken, once the hot 
plate is heated, is only 10 minutes, and the cost per pint 0-03d., 

220 
212 
200 


ПВР ЖЕЙ GERE [CERE E САР SM DEI 
CARRA 


T-n ринге, Degiecs Е. 
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Fic. 6.—Trst ох a FanBAaNTI Нот PLATE. 


A, Stove Hot; В, Stove Coll, Temreratureof Water, 54°F. Current, 3-2 amps. 
Pressure, 228 volte=76z watts. Tiwe taken to boil, A, 11 minutes ; B, 15 minutes. 
Cost at 3d. per unit, A, 02781 ., B, 0 38 4. ; at 0°54. per unit, A 0-об\ч., В, 00954. 


with electricity at 4d. per unit (see Fig. 6). In this piece of 
apparatus Messrs. Ferranti have aimed at getting through the 
work as quickly as possible so аз to minimise the losses through 
18diation ; they have also taken the precaution to lag the 
sides and bottom of the heater very heavily so that practicelly 
the whole of heat passes into the water. No doubt the effi- 


ciency would be still further increased by using a heater taking, 
say, 1,000 watts. 

As far as beating rooms is concerned, Mr. Roles is satisfied 
that electricity at anything under jd. per unit is cheaper than 
gas at 2s. per 1,000 cubic ft., as usually applied in most stand- 
ard gas stoves, and better in every way. Figs. 7 and 8 show 
convectors which have been made in Bradford to the instruc- 


tions and specifications of the Electricity Department. We 


— ———] 


Fic. 7.—1,000- wATT CONVECTOR. 


Designed by Bradford Corporation Electricity Supply Department. Price. 36». 61. 
witli discount to contractora. ; 


are glad to hear that the demand for such heaters 18 increasing 
daily, and that a large business in them during the coming 
winter 1s anticipated. 

In fact, Mr. Roles has found tbat it is absolutely necessary 
for the Bradford Electricity Department to tackle the subject 
themselves, as it is very difficult to obtain suitable heating 
apparatus from the manufacturers at reasonable prices. 
Doubtless, the five or six guinea heater will find a ready sale 
in the West End of London or in the principal suburbs of a 
large provincial town, but it must be remembered that the 
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Fig. 8. — 2,000-watr CONVECTOR. 
Price £2. 5s., with discount to contracto s, 


rich man is not the only consumer that requires catering for, 
In amplification of this Mr. Roles points out that there are 
quite a number of single-room offices in Bradford which have 
no fire-place, and no artificiel heat supplied to them, so that 
the tenants are only too gled to be able to take advantage of 
electricity as а means to securing comfort, 
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The standard convectors (Figs. 7 and 8) are sold at 25s. for 
the 1,000 watt size, and £2. 5s. for the 2,000 watt size, and are 
most reliable, strong, and of good appearance. There is 
nothing complicated about them, Mr. Roles informs us, and 
the heat is easily regulated by two or more switches. For a 
“slight extra payment ruby lamps are added to enhance the 
appearance of the heater. 

The Bradford Electricity Department are not altogether sure 
"that the majority of the manufacturers of electric heating 
apparatus fully realise that electric supply authorities have to 
compete with gas undertakings, most of which are in a position 
to supply gas stoves at very low prices. "There is no reason, as 
far as they can see, why an electric heater should not be made 
as cheaply as a gas heater, except that the former are not being 
made in such large quantities. | 

Since these heaters have been introduced in Bradford 
there have been many orders from local contractors for them. 
Only last week, in fact, an order was received from a con- 
tractor for six of the 2,000 watt type, for use in a large suite of 
offices. It would appear, then, Mr. Roles points out, that 
there is some ground for these complaints. Another 
ground for complaint is the class of switch used on certain 
electrical heating and cooking apparatus. In many cases 
these switches are quite incapable of satisfactorily breaking the 
circuit. Two cases have come to the department's notice 
within the past week where ladies have been frightened through 
Switches flaring up on heating and cooking apparatus. 

The subject, Mr. Roles states in conclusion, and we agree, 
is such an interesting one that № must be viewed from many 
points. 


' THE STATE ОЕ Evectric HEATING IN MARYLEBONE. 


Mr. А. Н. SEABROOK, general manager of the Marylebone 
electricity undertaking, informs us that at the end of Sep- 
tember last, 1,161 kw. of heating and cooking apparatus 
was connected to the mains in that borough. 

The demand for electric cooking apparatus, Mr. Seabrook 


finds, is growing very quickly. It appears that consumers are 


more interested in electric cooking than in any other applica- |. 


tion of electricity. A gas cooker is considered a convenience, 
indeed, but a convenience with many drawbacks, its adoption 
being effected in spite of these drawbacks. The public are now 
evidently looking for а cooking apparatus which will be as 
convenient as a gas cooker, but which can be emploved with- 
out detriment to the health of the user, and without that taint 
to his food which is inseparable from this method of working 
and the offensive smell of burnt gases permeating the house. 
The chief trouble in the past has been to obtain а suitable 
apparatus, but Mr. Seabrook thinks this has now been over- 
come, although the matter of deliverv is still a difficulty. 
Judging from the enquiries the Marylebone electricity depart- 
ment are now receiving, they expect a very big business to be 
done in electric cooking next spring and summer. 

It is extremely difficult, Mr. Seabrook informs us, to obtain 
comparative figures of the cost of electric and gas heating and 
cooking, as it is well-nigh impossible to work under identical 
conditions in each test; but the following is given as an 
example: А doctor, who has a nursing home in the borough, 
complained of the cost of gas heating. He had a gas fire in 
each room. He enquired about electric heating, and a couple of 
radiators were installed on approval, the cost per hour being 
guaranteed. From the tests he made, and the calculations 
based on the guarantee which he worked out, he found that 
electric heating would be cheaper than gas heating, and he 1s, 
therefore, proposing to adopt it throughout his establishment. 

As regards the cost of electric cooking, Mr. Seabrook has 
sent us three tests of consumption and the following details 
of the meals cooked :— 

; Cooking Tests. 
‚ Breakfast (four persons).—6 rashers bacon, 2 pints of tea, 3 loaves of 
bread, fried fish, porridge.—2'1 units. 

Dinner (four persons). 1$ lb. trout and sole, 3416. grouse, 2 Ib. 


potatoes, 2 lb. beans, fruit tart 3 Ib.. small tart (about $ lb.), two sauces, 
water 15 pints boiled, toast and bread crumbs.—7'1 nuits. This test 


THE ELECTRICIAN, 


DECEMBER 2, 1910. 


was the first dinner cooked by the cook ол an electric cooker. In the 
ordinary way th» consumption would b» much less (about 5 units). 

Dinner (four persons). —Soup 2 pints, 3 lb. beef, large Yorkshire pud. 
ding. 21b. potatoes, llb. kidney beans, 1 Ib. stewed apples, 1 large 
blackberry tart, 1 jam roll. —3'9 units. (pressure low). 


The consumers who have adopted both electric heating and 
cooking are very well satisfied with the energy cost, and from 


general observations there can be no doubt there 1s no difficulty 


in competing with gas. А difficultv that has been met in intro- 
ducing these uses of electricity has been the way that electrical 
engineers themselves have condemned electric cooking and 
heating on the score of energy cost. It is inexplicable, Mr. 
Seabrook remarks, that thev should do so, for if they had but 
taken the trouble to make rough tests or observations they 
would have found that the cost compares уегу favourably with 
that of gas. We agree with him that a strong point should be 
made of this. 

One of the most interesting developments in Marvlebone is 
due to the fact that when electric light was installed in certain 
tenement rooms, the gas company removed the gas-cookers. 
This move was countered by putting in electric cookers, and 
Mr. Seabrook finds that by charging for energy at ld. per 
900 watt hours he is able to cover the cost of hire of the 
apparatus. The tenants are very well satisfied with the 
change from gas. 

A special tariff. known as the “telephone system,” is in 
operation in Marvlebone particularly to encourage the uses of 
electricity. This consists, as our readers know, of a fixed 
charge per annum. payable vearlv or quarterly in advance, and 
ld. per unit. The annual charge depends on the size of the 
lighting installation, and no increase is made in this charge if 
the consumer adopts electric heating or cooking. Consumers on 


| tlie * telephone system,” therefore, can work their heating and 


cooking apparatus from the lighting circuit without haviug to 
run a special circuit, while one meter covers the whole installa- 
tion and all units consumed are charged at 14. ‘his tariff is 
really the Hopkinson system used in Manchester in 1892, but 
is renamed for local purposes. 


- 


THe HEATING LOAD АТ ABERDEEN. 

Mr. J. ALEX. BELL, city electrical and tramwavs engineer of 
Aberdeen, informs us that there was at end of the last financial 
year 186 kw. of hired and 214 kw. of private electrical heating 
apparatus connected to the mains in that citv. The latter 
figure, however, includes only that load for which energy is 
metered at heating rates. The hired apparatus consists of 234 
articles, including 137 tailors’ and laundry irons, 42 lamp 
radiators and 26 convectors, all of which have been hired out 
in 12 months. 

In answer to our enquiry, Mr. Bell informs us that the 
adoption of electric cooking apparatus is not so general as 
could be wished, for the following reasons : (a) Fear of excessive 
cost of working ; (b) lack of confidence in the reliability of the 
apparatus and its capacity to do the work required ; (c) the 
unsuitable apparatus supplied by some makers, not to mention 
their high cost. According to Mr. Bell, the chief thing lacking 
at the present time is a cheap and economical form of apparatus 
which will take the place of the ordinary gas rings or burners, 
such as are fitted on the top of a gas cooker. The electric 
grills, breakfast cookers, &c., supplied at the present time all 
lack ability to boil a given quantity of cold water or other 
liquid economically and quickly. Of course, the best electrical 
method of doing this is to use self-contained utensils, but it 1s 
difficult to get people to employ this class of apparatus when 
a gas cooker will perform the operation without these extras. 

The practice, Mr. Bell continues, of using very low wattage 
elements, as is the case on & number of the utensils supplied, 
is to be deprecated. For instance, an ordinary 2-pint kettle 
is listed by some makers to boil water in from 16 to 18 minutes, 
which is a ridiculous time when compared with that required 
by а gas ring. 

Mr. Bell states that for tailors’ irons in continuous use in 
busy shops the cost of current at 14. per unit is less than that 
of gas at 2s. 6d. per 1,000 cub. ft. for the same work. 

At Aberdeen ld. per unit is charged for energy used for 
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Electroyl Patent Towel Rails 


CONSUME 100 TO 250 WATTS AN HOUR ACCORDING TO SIZE. 
MADE TO ANY SIZE. FLOOR OR WALL PATTERNS. UNIQUE. 
NO FIRE RISK OR SCORCHED TOWELS. 

UNIFORM TEMPERATURE 150 TO 1809 FAHRENHEIT. 
NO PIPING, BOILERS, OR FLUE REQUIRED. 
RUST-PROOF, NON-FREEZING. EFFECTIVE. 
UNAFFECTED BY OXIDATION, therefore 
PRACTICALLY INDESTRUCTIBLE ELEMENTS. 
HANDSOME NICKEL-PLATED FINISH. 

NO PROJECTING POINTS, EASILY CLEANED. 

LARGE HEATING SURFACE. F RELIABLE. 


. Prices £5 upwards. —— 
4s D id Wall Pattern No. 1962. 
(Off the floor, out of the way.) 


— PURCELL & NOBBS. Size 30 in. Бу 30in. (150 watts.) 


WANTED. 7 
q PATENTEES AND MANUFACTURERS, 


HEAD OFFICE 84.80, CLEVELAND STREET, LONDON, W. 


(Wholesale and Export) 
Telephone: Gerrard 4637. 


Telegrams: Nobilified, London. Code: A BC, Fifth Edition. 
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ELECTRIC HEATING. : 


The “ HOT-POINT " System. 


^N 


% 


As applied to Electric Irons for real hard service in 
Laundries, Dress, Blouse and Cap Makers, Tailors and 
Domestic Use. 


As supplied to H.M. War Office after exhaustive trials. 


Hot Plates for Stereotypers, Process Engravers, Metal 
Finishers, and other purposes. 


Electric Soldering Irons. 
A Convector which is almost everlasting. 
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Full particulars and prices with pleasure. 


EASTMAN & WARNE, 3 


Patentees and Manufacturers, 


ACTON VALE, LON DON, W. 
'Phone: 688 Hammersmith. Telegrams: Dykleen London. 
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SIEMENS 


ELECTRIC 
HEATERS ann COOKERS. 


Wrought-lron Floor Stand. Laundry гоп 


— 


-a - 


Electric Heater. 


Electric Heater. 


Write to our Supplies Department for Price List. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 


a 


Head Office: | Supplies Dop!. à Stores: *"Tantalum ”’' Lamps & Fittings 
CAXTON ROUSE, WESTMINSTER, S.W. 39, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E. 
Telephone : GERRARD 860. Telephone : LONDON WALL 8270. Telephones : CENTRAL 8388 & DA LSTON 4. 
Telegrams ; * SIEMBRALOS, LONDON." Telegrams; " SIEMOTOR, LONDON." Telegrams ; ‘‘SIEMODYN, LONDON. 
Works: STAFFORD. 
BRANCHES: 
BIRMINGHAM. GLASGOW. SHEFFIELD. CALCUTTA, SINGAPORE. SYONEY: _ 
BRISTOL. MANCHESTER. JOHANNESBURG. BOMBAY. PENANG. MELBOURNE. 


CARDIFF. NEWCASTLE. 


CAPE TOWN. MADRAS. RANGOON. TORONTO. 
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heating. and apparatus is hired out at an annual charge of, 
approximatelv, 10 per cent. on its list price. Temporary 
circuits are run to allow apparatus to be tried, à nominal hire 
price being charged for such a service. 


HEATING oN THE METROPOLITAN ELECTRIC NUPPLY Co.'s 
MAINS. 


Мг. Г. 5. HiGHFIELD, chief engineer of the Metropolitan 
Electric Supply Co.. is not able to give us data regarding 
the total amount of cooking apparatus and heating equipment 
connected to the mains of the Company because consumers 
are in the habit of buving small apparatus, such as kettles and 
grills, independently, and of connecting them to the ordinary 
lighting mains. 

The use of small cooking apparatus, however, 1s, Mr. High- 
field finds. making fair progress. On the other hand, there 18 
no doubt that the amount of apparatus constructed of a suffi- 
ciently robust {уре to stand the ordinary conditions of domestic 
working 18 not as vet very large. The methods of fixing the 
apparatus and switches also require, he thinks, considerable 
attention. There is, nevertheless, a great demand for hot 
plates and grills, as these are suitable for use in all cooking 
operations ша house, with the exception of the preparation of 
dinner. 

Mr. Highfield mentions that for nursery purposes, for which 
a good hot plate is all that is песеззагу to perform small cook- 
ing and ironing work, the cost of electricity per quarter is less 
than the cost of methylated spirit in a month, besides enabling 
far more work to be done. with, of course, the additional ad- 
vantage of safety. 

With regard to tariffs, the Metropolitan Company are offering 
a special rate for heating and cooking of £1 per kw. of 
apparatus installed, plus a charge of 1d. per unit. This tariff, 
however, involves the use of separate circuits, and, as electric 
heating i$ generally wanted in the bedrooms, the cost of the 
additional wiring is usually quite prohibitive. They have, 
therefore, introduced a `` contract tariff.” the details of which 
we published in THe ELECTRICIAN of September 23rd. Though 
in many cases the existing wiring is not sufficiently large to 
carry the extra heating load, occasionally it is found that bv 
changing the pressure from 100 to 200 volts the cost of extra 
wiring can be avoided It is, however, quite safe to use the 
existing wiring for kettles, flat-irons, vacuum cleaners, and. 
in fact, for апу small load up to 3 kw.. so that Mr. Highfield 
is finding the contract tariff of great assistance. 


NOME GENERAL COMMENTS BY CENTRAL STATION ENGINEERS. 


A number of engineers, while not directly answering our 
questions, have written us letters dealing with the subject 
from points of view which cannot fail to be of interest to our 
readers, For instance. some engineers feel they would be 
able to do more towards making known the advantages of 
electric heating and cooking equipment, if they had power to 
hire out apparatus. Mr. Ellis, of Cardiff, states that although 
a great amount of literature is distributed and an extensive 
advertising campaign is in progress the undertaking is bandi- 
capped bv not having powers to hire out or to increase the 
demand for assisted wiring. If thev had such powers, Mr. 
Ellis thinks. they would undoubtedly have a showroom in the 
сих. where еу could obtain a good deal of business. But 
to have a showroom and not be able to sell fittings would, he 
feels, be of little or uo use. Customers naturally walk into a 
showroom and select anvthing that takes their fancy and 
purchase it: but in Cardiff, while the attendant would be able 
to point out all the advantages, they would also have to refer 
customers to some wiring contractor. Mr. Ellis is still hoping to 
obtain powers for assisted wiring, to hire out motors, fittings, 
&c., and eventually to have a showroom in the city. An 
exhibition is, he informs us, to be held in Cardiff in January 
next, when an interesting display will be given for advertising 
purposes. Mr. Richardson, of Dundee, makes the same com- 
plamt, stating that in that town the gas department have 
hiring powers. and competition is, therefore, on an unequal 
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basis. Mr. Cramb, of Croydon, too, states that he is hoping 
to obtain hiring and hire-purchase powers, which, he feels, 13 
the only basis on which such а business can be developed. In 
that borough, energy for heating and cooking is supplied at 
114. per unit. and the first of these applications is progressing 
very favourably. Fair business is being done with convector 
heating, but here again Mr. Статі feels, the number of con- 
sumers would be trebled if he had fuller powers. At /lford, 
Mr. Shaw anticipates no considerable increase to his heating 
and cooking load until hiring facilities are available. 

Mr. С. Furness, of Blackpool, states that the indifference 
displaved by the average householder is very discouraging, 
and until lady canvassers can make a better impression on 
the housekeeper electric cooking will not make much progress. 

A number of engineers animadvert on the unreliability of 
present-day electrical heating and cooking apparatus. Among 
these are Mr. А. В. Mountain, of Huddersfield, where, however, 
the radiator load is developing satisfactorily, in spite of the 
high tariff of 2d., which will soon, it 18 hoped, be reduced to 
14., Mr. J. М. Sprunt, of the South London Electric Supply 
Corporation, Mr. John Christie, of Brighton, where the heating 
rate is ld., and Mr. H. Е. Street, of Southampton, who points 
out that onlv one or two of the manufacturers are at last 
beginning to appreciate that 100 per cent. profit is rather too 
much to make on heating apparatus, also deal with the 
question from the same point of view. 


STATISTICS. 


In answer to our letter а number of engineers have very 
kindly supplied us with statistics, relating to the heating and 
cooking load on their systems. It is well, however, to treat 
statistics with caution. Even the best of them can be 
made to prove so much more than their originators suppose, 
or desire. It may, therefore, be as well to point out that 
many of the figures given for heating loads are on the low 
side. It is often hard to determine just how much of the 
energy supplied from a station is emploved for one particular 
object, while consumers have a way of connecting heating 
apparatus to the lighting mains without notifving the supply 
authority. The actual amount of heating apparatus may 
therefore, with justice. be placed bigher than the figures here 
given indicate. 

Turning to the information supplied, the Newcastl¢-upon- 
Tyne Electric Supply Co. state that their heating and cooking 
load amounts to about 1.500 kw., the majority of which is used 
for heating purposes. They have found that in a laundry 
with gas at 1s. 104. per 1,000 cubic ft., the cost of using 7 lb. 
electric irons with energy at 144. per unit is not quite twice 
that of the gas irons. At Manchester the heating and cooking 
load is about 1,000 kw., the supply being given as part of the 
power load. 

At Glasgow 340 consumers are using electrical energy for 
heating and cooking purposes, while for these purposes 216.239 
units were supplied during the vear ending Mav 31, 1910. 
The recent Smoke Abatement Exhibition has, Mr. Lackie tells 
us. led to a number of enquiries for this class of apparatus, 
and the Electricity Committee ere now, therefore, considering 
the question of giving special facilities to consumers with heat- 
ing and cooking loads. The proposed tariff has been laid down 
Mr. Lackie informs us, after an examination of a large number 
of domestic consumers’ accounts covering the past three veers, 
He finds that these accounts are practically stable from y 
to year and even in the corresponding two-monthly account 
periods of different уеатз. The examination. further shows 
that the maximum demand quantity of domestic consumers 
averages 800 hours’ use of the maximum demand, per annum. 
The present charge to domestic consumers is a flat rate of 3d. 
рег unit, and he therefore suggests that à maximum demand 
rate of 3d. per unit be charged for 800 hours’ use of the maxi- 
mum demand, ell current consumed over this quantitv to be 
charged at 14. per unit. Further, he proposes that the initial 
charge for the first 800 hours’ use of the maximum demand 
should be on the principle of a proportionate number of 3d 
units in each two-monthly account period, all the units con- 
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'sumed over this fixed quantity ш the period being charged at 
ld. This, Mr. Lackie considers, would let the consumer see 
in every account, that as а result of using energy for other than 
lighting purposes so many units were charged at ld. The 
division of the 800 hours’ use of the maximum demand over 
the six periods into which the year is divided, would be as 
follows :— 


Table IV. Hours use of max. 
demand at 3d. 

ЕСО ЖЕК ОК О ОО ООО оо 40 
August LODO PTE DET ai ie вн анаа ааа Lu 
October to November од ЗЬ ноларо датон prs 200 
December to JABUATY. эзин dure peri ERU Sa Aot va Kio 300 
February fo Mareh эө ернин и карайлай» p co 160 
April to May .......... ТА ПЕРЕН НИ О С 40 

800 


This svstem of charging would, Mr. Lackie feels, increase the 
output and add to the revenue without adding to the expendi- 
ture in the wav of branch mains, fuses, meters and meter 
readers or expense in administration. He believes it would 
lead to a considerable use of electricity for intermittent heat- 
ing in spring, summer and autumn, when fires are generallv 
off and опу occasional heating is required, This is the time 
of the vear when there is at Glasgow a considerable amount of 
plant standing idle, earning no revenue, so that heating units 
at ld. would be profitable revenue. The maximum demand 
an the mixed supply will be assumed from the classification 
now made. The sort of result arrived at is that one room 
and kitchen will pay for 30 units at 3d. before getting on to 
the ld. rate; two rooms and kitchen will pay for 50 units at 
3d., and so on. | 

At Harrogate, Mr. Wilkinson fears, the present expensive 
apparatus and the high price of energy will act very detri- 
mentally to the general use of electricity. for heating and 


cooking. He, at present, charges 114. per unit, and has 138 
heating and cooking consumers. He, however, proposes to 


develop his heating and cooking load during the coming 
winter, as in Harrogate heating is wanted in the winter, while 
the peak loads otherwise occur in the summer and early autumn. 

At Coventry a small amount of apparatus is in use for both 
heating and cooking, but progress is rather slow. The price 
charged for energy used for these purposes is 14. per unit. At 
Northampton, on the other hand, fair progress 1s being made, 
particularly with small articles, such as irons and kettles. 
This 1s doubtless to some extent due to the Norwich tariff, 
which has recently been introduced, especially to encourage 
the emplovment of electrical heating and cooking. This 
tariff is based on the net assessment, the scale being a fixed 
charge of 12 per cent. on this amount with 114. for all units 
consumed for lighting, heating and cooking. At Newport 
300 radiators and 150 irons are known to be in use. The 
price for the energy used for this purpose is now 114., which 
price Mr. Bishop considers is too high to make it likely that 
much will be done in this direction. We agree. 

At Maidstone 14. per unit 13 charged for energy for heating 
and cooking, while Mr. Hoadley finds that just recently, 
owing to the energy displaved by manufacturers in putting 
on the market apparatus of a commercia] character at reason- 
able prices, cooking and heating by electricity is certainly 
making headway. With this increased reliability and low 
first cost, Mr. Hoadley thinks that electrical apparatus will 
find an extended use at a fairly rapid rate. At Edinburgh the 
heating and cooking load is 1,230 kw., most of which 18 for 
heating. The price for energy used for these purposes is 144. 
per unit, with a minimum annual charge of 30s. Gas is sold 
at 2s. 104. рег 1.000 cubic ft. At Sheffield the heating and 
cooking load is 730 kw. and the tariff 1d. рег unit. On the 
mains of the St. James’ & Pall Mall Electric Light Co. there 
are 307 consumers who use electric heating and cooking appa- 
ratus, the load from this source being 1,031 kw., of which 
about 330 kw. is connected to the lighting or power mains. 
The district supplied by this Company being practically non- 
residential there is little demand for electric cooking appa- 
ratus, except at clubs and restaurants. Energy for heating 
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and cooking is supplied at 14. per unit and its use is encouraged 
by personal canvas and a free trial of the apparatus. | 

At Hampstead Мг. G. ЇЇ. Cottam informs us 630 consumers 
have installed special heating circuits, but since the end of 
March, 1910, when the new " telephone " system was intro- 
duced, though the use of heating apparatus has much increased, 
no separate record has been kept, and it 13 therefore hard to 
tell exactly how many people are using electricity for heating. 
We are pleased to hear that since the exhibition which was 
held at the beginning of last month the heating connections 
have gone up bv leaps and bounds. The tariffs in force at 
Hampstead for heating and cooking comprise the new “ tele- 
phone " svstem, which consists of a fixed charge of £8. 5s. per 
kilowatt of maximum demand per annum, with a charge of 
Id. per unit consumed for whatever purpose, and a flat rate of 11d. 
per unit for energv used for heating purposes is also in force. 

At Bolton there is a heating and cooking load of 164 kw. 
Mr. Dav thinks tliat the convenience of electric apparatus is 
more likelv to weigh with the prospective consumer than com- 
parative figures of cost. Bolton being a manufacturing town 
not much is to be expected in this direction, and Mr. Dav's 
energies are fully occupied in adding to his power load. At 
Stepney, Fulham, Islington, Hartlepool and Kings Lynn there 
are also small though increasing beating loads. 


1 


| NOME LONDON SHOWROOMS. 


We recently visited the showrooms, at 19 and 20, York- 
place, of the St. Marylebone Electricity Department and 
obtained some interesting information from Mr. H. H. Holmes, 
sales manager of the undertaking. From the figures given us 
by Mr. Holmes it is evident that electric heating is making 
great strides under the new “telephone” system of charging. 
by which energy for this purpose is supplied at 14. per unit 
without the necessity of separate meters or separate wiring. 
In fact, the sales department find the demand for electric 
radiators to be increasing so rapidly that difficulty is experi- 
enced in coping with inquiries. 

According to Mr. Holmes’ view, the mistake in the past has 
been to instal electric radiators of too small capacity, so that 
effective heating is not provided. What is required is a 
radiator of large capacity which will quickly heat up а room to 
a comfortable temperature. When this state has been reached, 
the energy consumption of the radiator can be reduced to a 
small amount sufficient to maintain the room at the requisite 
temperature. This desirable feature of a radiator was early 
appreciated bv the gas companies, who rarely make the mis- 
take of installing too small а gas fire, since they are aware 
that a consumer usually requires a room to be rapidly warmed 
and is accustomed to turn down the gas when sufficient heat 
has been produced. 

So convinced are the St. Marylebone Electricity Depart- 
ment of the importance of installing a radiator of sufficient 
capacity that they endeavour only to instal apparatus where 
the consumer will take a radiator that will effectively heat the 
room or premises in question. For this purpose. nine experts 
are emploved Бу the Department to attend to all inquiries and 
to advise consumers as to the size of the radiator to instal. 
So satisfactory is this policy proving that. as mentioned above, 
there is at present quite a boom in electric heating apparatus, 
and before next winter the staff will evidently have to be 
doubled. 

Аз to the cost of electric heating, it тау be stated that 
Marylebone consumers are perfectly satisfied. Оп the “ tele- 
phone" tariff (in which, it will be remembered, the fixed 
charge is only based on the lighting installation) with 14. per 
unit it is found that electric radiators are quite capable of 
competing. as regards cost, with “healthy " gas fires. By 
“healthy " fires we implv those in which a flue 1s provided. 
With flueless gas stoves. which are still used in some cases In 
spite of all that has been said by inspectors, electric heating 
does not—at present—pretend to compete from the point of 
view of cost. Such flueless stoves, however, are only used 
where health is of secondary importance. 
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It тау be of interest to mention that the * lamp " form of 
electrie radiator 18 being used ш probably nearlv 90 per cent. 
of the installations, since it is almost universally preferred by 
consumers. 

We shall expect interesting. developments in the use of 
electric cooking appliances at Marylebone next vear since an 
active campaign is to be Inaugurated in the spring. Аз lead- 
ing up to this а special showroom devoted entirely to demon- 
strations of electric cooking is being fitted up at York-place, 
as well as а room for exhibiting eleetric radiators. 16 may 
prove of interest to mention that the Department have designed 
an oven which is proving very satisfactory im practice. [t is 
of 6 kw. capacity, and is in continual use on the premises at 


York-place. 
A WELL-THOUGHT-OUT TRADING ScHEME AT HACKNEY. 


Until a month or two ago Hackney was one of those districts Ш 
which the Electricity Department's offices werea great distance 
away from the main arteries. When a prospective consumer 
wished to visit the offices, or to inspect examples of plant, he had 
to undertake a long journey, the very idea of which was enough 
to deter him from making апу great effort to adopt electrical 
apparatus, On September 2214. however. a showroom was 
opened bv the Hackney Electricity Department in Mare- 
street, the principal thoroughfare in the borough. Besides 
exhibiting electrical apparatus of all kinds, the offices of the 
Department are now on the premises, and every effort is made 
towards extending the applications of electricity. Ал office 
for the collection of the electricity accounts 1s established 
at that end of the showroom most remote from the door, so 
that the consumer has to pass by a tempting exhibit of electrical 
lighting, power, heating and cooking equipment on his way to 
the desk. Further. as the Hackney Electricity Department 
has both selling and hiring powers, if such a consumer once 
stops to look at the exhibits he is lucky indeed if he gets off 
with only a flat-iron or a cigar-huhter. 

Much of the credit for this policy is due to the installation and 
sales engineer, Mr. Chas. Lill, who is working early and late 
to make Hackney the most electrical district т London. So far 
the results of his efforts have heen most encouraging. The 
heating load has within the last few months gone up bv leaps 
and hounds. radiators are finding their way into the better- 
Class houses in the neighbourhood, while flat-irons and other 
small apparatus are also receiving an extensive application. 
As regards cooking apparatus Mr. Lill is among those who 
complain both of the price and design of the equipment now 
being put on the market. The average consumer is fascinated 
by the idea of using electricity for cooking, but he is staggered 
by the high first cost. With the actual cost of running he is 
not much troubled. 

Every facility is provided at Hackney for the consumer who 
Wishes to use electrical energy on an extensive scale. Besides 
flat rates for both lighting and power and a maximum demand 
svstem, а “telephone " system, consisting of a fixed charge of 
£2 per kilowatt per quarter installed. plus ld. per unit. bas 
recent'y been instituted. A discount of 10 per cent. is allowed 
where the four quarters’ rent are paid in advance. 


PUBLICITY AT ST. Pancras. 


There is a well-equipped showroom in Camden-road, St. 
Pancras, where all information regarding electrical appliances 
is available for residents in the borough. Tbe Electricity 
Department have selling and hiring powers, along with other 
London borough councils, but do not exercise them, and any 
Interested inquirer is therefore referred to a contractor living 
in his immediate neighbourhood. Representatives of the 
Department, however, closely follow up the inquiry and advise 
both during and after the installation as to the best means of 
adapting the apparatus to the work in hand. A flat rate of 
Id. per unit is charged for energy emploved for heating and 
cooking purposes, though the necessity of running long services 
to the tops of blocks of flats do not render this charge very 
remunerative. No " telephone ” svstem is in operation. We 
are glad to hear that the heating load is increasing. 


Tue Postrion IN THE West END. 


The area of supply of the St. James’ & Pall Mall Electric 
Light Со. is not favourable for an extensive electric cooking 
load, but from a chat which we had with Mr. F. J. Walker, 
general manager of the Company, we understand that electric 
heating is going ahead rapidly, electric radiators bemg in 
great demand. It may be mentioned that current for heating 
and cooking is supplied at 14. per unit. The Company 
possess а small showroom in which various utensils are on 
view, but thev do not let apparatus on hire. 


NEW APPARATUS 


In the COMMERCIAL AND INDUSTRIAL SUPPLEMENT published 
with this week's issue of THE ELECTRICIAN we give full details 
of a number of tvpes of heating and cooking apparatus which 
have been put on the market by electrical manufacturers. Most 
of these embody no new principle ; and while some of the others 
contain fresh details, allied to old principles, quite the majority 
cleave to the old convector or radiator ideas. 

There are, however, some exceptions to this rule. Among 
them may be mentioned the electric oven invented hy Mr. Gray 
and placed on the market by Messrs. Bertram Thomas. Ш 
this oven uniformity of temperature Is, it is claimed, secured by 
employing hot air, which is kept in constant circulation. This 
air passes first over the heaters and then over the food, the 
latter being alwavs kept out of the influence of the heaters. 
The exact arrangement has not been disclosed so far. 

Messrs. O. €. Hawkers have also placed a new heating 
apparatus, known as the Pharos stove, on the market. This 
embodies an mduced draught svstem, while facilities for both 
heating and cooking are provided on the same equipment. 
Cold air is drawn in through the base of the stove, passed over 
the heaters and expelled into the room through the front and 
top. The front of the stove can be lowered to form a griller, 
or a stand for a Dutch oven, while kettles and similar utensils 
can be placed on the * hobs " on the top and heated there. An 
interesting oven, known as the ‘Х.П. has also been placed on 
the market Бу the same firm. 

We also describe the heating apparatus made by the GENERAL 
ErnkcTRIC Co., Messrs. SIEMENS Bros. Dynamo Works, 
PURCELL & Ховвѕ, THE Bastian HEATING SYNDICATE. and 
THE Berry Consrrucrion Co., all of whose apparatus, 
though embodying no new principle, has been brought up to 
date in accordance with existing requirements. 


WATER STORAGE versus STORAGE BATTERIES. 


BY A. W. BARHAM. 


Summary.—The author suggests that the water storage scheme pro. 
posed by Prof. К. A. Fessenden for utilising wind power would аҝога 
an appropriate method of dealing with peak loads on generating 
stations. Motors are used for pumping during times of light load, and 
these motors are run as generators coupled to Pelton wheels when the 
load is heavy. A comparison is drawn between steam plant, batteries 
and water storage for this purpose, and the conclusion is reached that 
the latter is considerably the cheapest. 


Prof. В. A. Fessenden, in a Paper to the Engineering section 

of the British Association during the meeting held at Sheftield 
in September last, proposed a scheme for utilising solar and 
wind energv. The writer would like to suggest a modification 
of this, which would be suitable to any ordinary central station 
having a peak load to he dealt with, either by steam generating 
plant or a system of storage capable of being used as generat- 
ing plant during the period of maximum load. 
‚ In order to compare the systems generally, it will be more 
advantageous to advance a supposititious case as an instance in 
point; such as a central station having a maximum load of 
10,000 kw. which is maintained for three hours and having 
also a load factor ot 25 per cent., which is considerably above 
the average. Therefore the units generated during the time 
the peak load is on are 30,000 and for the remainder of the day 
30,000, thus giving a total of 60,000 units generated per day. 

Spare plant being a necessity in a station guaranteeing con- 
tinuity of supply (the average amount being in the neighbour- 
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hood of 25 per cent.), then in this case some 2,500 kw. would 
have to be considered, which brings the plant capacity of the 
station to 12,500 kw. This 2,500 kw. of spare plant may be 
either steam generators, lead storage batteries, or, as suggested, 
a system of water storage. Taking them in the order given, and 
allowing, as far as possible, the same conditions to rule in each 
instance, it 13 proposed to set out in a general manner the 
advantages and disadvantages of each. 

In considering an extension to the steam generating plant, 
such extension will, from the start, be under a disadvantage, 
from à monetary point of view, and will continue so, as it is 
spare plant, and if used at all, the load factor cannot be better 
than 3 or 4 per cent., regarding it separately from the rest of 
the station. Then the capital cost is high, and although the 
plant is capable of running 24 hours a day, there is no necessity 
for it to do so; therefore this advantage, from the capital cost 
point, is rendered practically useless when the need is for two, 
three or four hours only per day. 

Costs may be taken somewhat as follows: Capital costs, in- 
cluding boilers, engines, generators, &c., at £15 per kilowatt, 
a fairly low figure for the size of plant proposed, total £37,500. 
Interest on capital at 4 per cent., £1,500; an inclusive figure 
of 74 per cent. as depreciation, £2,800; giving as the annual 
charges the sum of £4,300. 

Amongst the many reasons in favour of installing a system 
of storage plant, the principal one is the possibility of increas- 
ing the load factor of the station; as, for instance, ш the 
station mentioned some 3,000 kw. of plant could be kept run- 
ning during the whole of the 24 hours fully loaded during the 
peak, in combination with the storage plant and an extra set 
to generate the amount of power demanded (7,500 units from 
the storage, 22,500 units from the steam sets) in the remaining 
21 hours in replacing the 7,500 units—tbat is, including losses 
11,000 units—and the 30,000 units required by the outside load. 

The running plant would thus generate during the 24 hours 
63,500 units, and the load factor would rise from 25 per cent. 
to over 35 per cent.; a gain which there is no need to discuss, 
as every central station engineer knows what an enormous 
difference such a rise would make т his works costs. Then, 
conceding the advisability of a svstem of storage as being more 
advantageous than prime generators, the most usual, by far, is 
that of a lead accumulator battery, especially in stations 
generating continuous current, as the costs of putting in con- 
verting plant in addition to the battery and boosters practic- 
ally prevents alternating current stations from making use of 
this form of storage. 

Reviewing the question of the storage battery, an output of 
2,500 kw. for three hours is required (assuming the line voltage 
to be 500, the battery capacity would be 15,000 ampere-hours). 
‘The capital cost of the battery only would be £25,000; rever- 
sible boosters, switchgear, &c., £5,000; buildings. &c., £2,000, 
bringing the total capital expended to some £32,000. Interest 
at 4 per cent., £1,280; depreciation, &c., at 10 per cent. on the 
battery, £2,500; on the machinery at 74 per cent., £375; on 
buildings at 2 per cent., £40, the annual charges thus being 
the sum of £4,195. 

With regard to the problem of providing a system of water 
storage, to obtain an available capacity of 2,500 kw. for three 
hours a plant could be laid down of three sets, each of 800 kw. 
capacity, consisting of a Pelton wheel, a motor (suitable for 
running as a dynamo) and a one-stage pump (high lift); the 
three machines being mechanically connected together by 
means of clutches, so that when discharging the Pelton wheel is 
driving the motor as a generator, with the high lift pump dis- 
connected. In charging, the motor would drive the pump, with 
the Pelton wheel disconnected. 

These clutches would be electrically operated, together with 
the rest of the plant, from a continuation of the main switch- 
board in the generating station. The machines would be 
placed at the base of a deep shaft, having a large chamber exca- 
vated at the bottom ; the storage consisting of water from a 
reservoir on the ground level descending to the Pelton wheel 
and filling the lower reservoir, from whence it would be pumped 
back to the ground level. 


The amount of water required for storage for three hours’ 
maximum load running, at an overall efficiency of 80 per cent., 
would be 380,000 cubic ft., contained in a reservoir of 14,160 
cubic yds. capacity at the bottom of a shaft 1,000 ft. deep. 
Taking a figure of 16s. per cubic yard for excavating and ferro- 
concreting (Prof. Fessenden states that estimates for а shaft 
1,000 ft. deep, with necessary retaining chambers ferro-con- 
creted to withstand the water pressure, had been obtained from 
three different firms of mining engineers, and that the cost 
would not exceed 8s. per cubic yard), and assuming a 9 ft. 
diameter shaft, this gives, in round figures, some 17,500 cubic 
yds. to be removed at a cost of £14,000, the cost of the pumps 
and Pelton wheels at £2. 10s. per horse-power being £8,250 ; to 
this must be added the cost of three motors at £1. 10s. per kilo- 
watt, £3,750, bringing the total capital spent to the sum of 
£26,000. "This amount should be a good outside estimate and 
provide amply for any contingencies likely to he met with. 

The interest on the capital expended at 4 per cent. is £1,040; 
depreciation, &с., on the machinery at 74 per cent., £900; оп the 
shaft at 2 per cent., £280. Thus the total annual charges are 
£2,220. 

Summary of Costs, Annual Charges, dc. 


= — LU асе шы 


Steam. | Batterv. | Water. 

NONU ad £ wad 

Total capital eosts......... 37,000 0 09 32,000 0 9, 26,000 0 0 

Annual charges .......... ' 4300 0 0 4,195 0 O 2,220 00 
Capital cost per kw. (of maxi- | | 

mum demand) .......... | 15 00 12 16 0 10 8 0 
Annual charges per kw. (of | | 

maximum demand)...... 114 5 1 13 6, 0 17 10 


This comparative balance-sheet undoubtedlv shows a very 
large margin, especially as regards the annual charges, im 
favour of a water storage scheme, for the purpose of dealing 
with the peak, over either steam generators or a large battery 
of lead accumulators. | 

In the event of the shaft and reservoir construction costing 
double the estimated amount—viz., £28,000—then the balance- 
sheet would be as follows: Capital eost, £40,000; interest at 4 per 
cent., £1,600; depreciation, &c., on machinerv at 73 per cent., 
£900; on the shaft at 2 per cent., #560. Total annual charges 
£3,060, still showing à saving over that of a batterv or steam 
plant installation of about £1,100 per annum. 

In further considering the advantages of water storage over 
batterv storage, the efficiency of the latter 13 about 70 рег cent. ; 
the efficiency of the former may be easily 80 per cent., so that, 
taking the output at 7,500 units per dav, on а vear of 300 davs, 
the total output of the storage plant would be 2,250,000 units, 
thus necessitating ш the case of the batterv an input of 
3,214,000 units, against the water storage input of 2,813,000 
units, showing а saving of 401,000 units annually, which, at 0-24. 
per unit, would be a yearly reduction on the cost of working 
of £330. This point alone is well worth noting. 

As regarding the ease of an extension after a trial plant deal- 
ing опу with the present peak load had been installed and 
found satisfactory, the scheme could be enlarged so as not onlv 
to deal with the present and future peaks, but to flatten out 
the day and night loads on the generators, therebv approaching 
nearer to the 100 per cent. foad factor so much desired by the 
central station engineer. 

The cost of such an extension would be far less than a 
similar one with a battery, as there is only an increase in the 
size of the reservoir at the bottom of the shaft to be considered 
plus the cost of the pumping sets, with nothing extra in the way 
of buildings or plant liable to heavy depreciation charges. Ап 
extension of another 2,500 kw. for three hours, or doubling the 
present size, would cost approximately £9. 6s. per kilowatt 
installed. 

The applicability and advantages of this scheme over a 
battery of accumulators, in connection with alternating current 
stations, are so obvious that no further comment on this head 
13 necessary. 

Although only one scheme, relating to one station, has been 
given, there can be little doublt that it would be applicable to 
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any station in a position to consider the possibility of improv- 
ing their load factor bv a svstem of storage. 

The prices given in the case of the steam generators and 
storage batteries are as closelv approximate as possible; the 
figures relating to the water storage scheme are practicallv as 
given by Prof. Fessenden in his address, with the exception of 
the shaft and chambers, the cost of which is double the esti- 
mated, in order to cover practically everv contingency that 
might arise in the course of construction. 


NEGLECTED CONSIDERATIONS PERTAINING TO 
STREET ILLUMINATION.* 


BY PRESTON 8. MILLAR. 


The author outlines the results of certain street lighting tests 
conducted for the Lamp Committee of the Association of Edison 
Illuminating Companies and submits some conclusions relative to 
the desirable features of street illumination which seem hitherto to 
have been overlooked. Attention was directed to the fact that a 
considerable portion of the light from any lamp giving a symmetrical 
distribution of candle-power is lost by being directed against trees, 
buildings, &c. Тһе proportion of light from various lamps effective 


in illuminating the street surface is about as follows :— 
Per cent. light 


Lamp. applied 70 ft, street. 
9-6 ampere open аге ....у.......................... 46 
+O ampere magnetite, clear globe... 00... ce eee ee ee 44 
6-6 ampere magnetite, opal globe ....ф.............. 40 
6-6 ampere enclosed arc, opal inner globe ....... i 35 


А symmetrical candle-power distribution is suitable for illuminat- 
ing a circular area, but not for illuminating a narrow area, such as a 
street. To what extent it is desirable to restrict the light from the 
street lamps to the street surface depends upon local conditions. It 
may be said, however, that in general it is practicable to do much 
more in this direction than has been attempted without bringing 
about effects which are otherwise objectionable. 

In discussing the uniformity of illumination over the street surface, 
the author described some observations made along upper Seventh 
Avenue, New York City. This street appears to be uniformly 
lighted, and vet the incident light varies largely. А test of effective 
brightness of the street surface showed a high degree of uniformit У. 
thereby confirming the impression of observers. For an explanation 
of this remarkable state of affairs one must look to the street pave- 
ment. Examination shows that the asphalt blocks which constitute 
the pavement have become polished in all high spots as a result of 
the automobile traffic. ‘These small polished areas retlect specularly, 
while the low spots of the surface which are not so polished diffuse 
the light more or less well. In driving through the street one sees 
reflected in the numerous small polished areas images or part images 
of distant arc lamps. The street is long. straight and lighted by arc 
lamps arranged in three rows. At a distance these appear to con- 
verge. The consequence is that when looking at the street. surface 
in almost any direction a person is likelv to find some one of the 
distant аге lamps imaged in one of the small bright areas. These 
are so generally distributed over the surface of the road, and notwith- 
standing the rather wide spacing there are so many arc lamps which 
may be effective in this way, that the entire road seems to be very 
uniformly illuminated. 

Now, it is to be remembered that a portion of the street surface 
which receives the most intense light from a near-by arc lamp will 
reflect to the eye practically none of this light from the small brightly 
polished areas which reflect specularlv. These appear bright only 
by reason of lamps located at a distance of one-fourth mile, one-half 
mile. or even farther away. The portions of the street surface which 
are not polished will retlect light more or less diffuselv. and these are 
capable of retlecting a considerable proportion of the light toward the 
approaching driver. They, however, are the little vallevs between 
the polished high spots and in many cases the high spots obstruct 
light which would he reflected in the direction of the approaching 
driver. The consequence is that in driving through Seventh Avenue, 
when one looks at the street surface 200 ft. or more away, he finds 
it bright because of the polished surfaces and the distant lamps, while 
when he looks downward at the near-by surface he finds it bright bv 
reason of the diffused light when near a lamp and much less bright by 
reason of the same reflecting process when midway between lamps. 
The author expressed the opinion that, in general, the reflecting 
qualities of street surface are at least as important in street lighting 


© Abstract of в Paper read at the Baltimore Convention of the 
Illuminating Engineering Society. 


ав are the reflecting qualities of ceiling and walls in interior 
illumination. 

The author mentions three effects of glire in street lighting: (l)a 
measurable decrease in ability to see. due to the presence of a light 
source in the field of vision ; (2) a lessened chance of seeing a barelv 
discernible object when viewed carelessly, even though when a careful 
examination of the street is made the object may be discerned just 
as well in spite of the glare ; (3) a condition of transitory glare, due to 
a temporarily dazzling effect when one looks directly at a light 
source for moments and then looks elsewhere and finds it impossible to 
see well. The two last effects are difficult to mensure or even to 
detect. The tirst effect may be studied without difficulty. Tests of 
glare in the streets as well ах general observation have indicated that 
the distant lamps which are near the centre of the held of vision are 
the lamps which are most harmful from the glare standpoint. Near- 
by lamps which are not near the centre of the field of vision do 
relatively little damage. When the observed object is within one 
degree or less of a glaring source, such as a distant arc lamp, it usually 
is not discernible unless in the immediate region of a lamp, so that 
the intensity of illumination on the object is high. 

There are two ways to diminish the effect of glare sufficiently 
to avoid harmful effects. These are: (1) Permit no exposed lamps 
to be located near the centre of the field of vision. Satisfactory 
results will be achieved if no lamps can be seen within 5 deg. of the 
object viewed. (2) Make the effective brightness of the street high. 
No study of glare in the streets can lead to correct final conclusions 
unless it takes into account the effect upon an observer's ability to 
see objects when silhouetted against a lighted background. 

The author said that objects in streets at night are discerned most 
usually as silhouettes against a lighted background. The first 
requirement of good street lighting is for a well-lighted street surface 
to serve as a background. It is the effective brightness of street 
surface, or the brightness as seen when viewing the street. longi- 
tudinally at an angle of from 2 deg. to 3 deg.. which determines the 
value of the surface as a lighted background. The effective brightness 
may be increased by providing a greater number of more powerful 
lamps or by repaving the street with material having more favourable 
light-retlecting qualities. The light-distribution characteristics of all 
commercial illuminants being unsuitable for street lighting, it would 
appear feasible to increase the etfective brightness of streets by 
directing a larger proportion of the light upon the street surface. 
With a given intensity of incident light the effective brightness of a 
street is greatest when the lamps are mounted over the driveway. 
Non-uniformity of illumination, while undesirable. is not so objection- 
able as has been asserted, because (1) the effective brightness of street 
surface does not vary as much as docs the intensity of incident light, 
and (2) the bright street surfaces near lamps assist in discernment of 
large objects in the dimly lighted regions. 

It is quite feasible to design a lighting installation in which there 
shall be entire absence of objectionable glare, while securing high 
effective brightness of street surface. But usually in practice one 
must choose between decreased effective brightness of street on the 
one hand and some degree of glare on the other. For each such 
installation there is some compromise which will produce the best 
results. The proper compromise can be reached best not as a 
matter of theory or prejudgment, but as a matter of trial in the 
street. 


NAVAL TESTS OF, ELECTRIC COOKING.* 


During the spring the U.S.A. Navy Department made a thorough 
investigation of electric cooking and baking in order to determine if 
the electric range offered advantages over the coal range for use on 
board warships. The following extracts from the report of the board 
of officers who conducted the investigation show that the report. is 
very favourable toward electric cooking, both in general and with 
respect to its use on board of naval vessels. 

The board reported that the results of the manv tests with the 
electric range were very satisfactorv, and its adoption for naval use 
was highly recommended. The consideration of cleanliness, elimina- 
tion of coal dust and galley coal boxes, broken firebrick, soot accumu- 
lations, &c., aside from its actual working capacitv, were cited as 
additional reasons for its supplanting the old-style coal-burning 
range. The range under test had been in daily use since its installa- 
tion, and all kinds of work that a ship's range would be called upon 
to perform were accomplished by the electric range under test. The 
top surface of the electric range was used for all manner of cooking 
and heating and found to be very satisfactory. A specitic test, was 
given the top surface in the matter of frying potatoes. Fifteen 
minutes after turning on the switch a temperature of 340°С. WAS 


* From the “ Electrical World ” ; slightly abbreviated, 
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recorded on the top of the range. Two quarts of oil were placed in а 
cooking utensil on one of the units, and in 15 minutes а temperature 
of 210°C., sufficiently high to fry potatoes. was obtained, and the 
result was excellent. Two regulation baking pans were filled with 
potatoes (saut^e). placed on the range and cooked in a manner that 
was wholly satisfactory, the vegetables being thoroughly browned, 
due to the equal distribution of heat on the heating surface. The 
quantity of potatoes prepared was suflicient for 100 men. Eggs were 
scrambled, various foods fried, and, in fact, all manner of cooking 
that a range would be called upon to perform was successfully done 
on this heating surface. With all the units on top of the range in 
operation for 45 minutes the consumption of electricity recorded was 
63 kw.-hours. 

In order to test if the heating coils for the top surface are fully pro- 
tected against burn-outs, due to accidental spilling of liquids, a con- 
siderable quantity of water (about 3 quarts) was poured on the top 
of the range when heated, and it was found that the heating coils 
remained unharmed. The report recommends that with the top 
surfaces of the range should be supplied a square sheet of iron or 
steel lin. thick for the purpose of baking hot cakes. This feature 
of the ration is much appreciated on board ship, and with the equal 
distribution of heat obtained on the electric range it would be prac- 
ticable to obtain excellent results with a material saving of time. ‘The 
ovens, with switch at “ low," would make excellent warming boxes. 

The broiler units were tried with all kinds of food articles, such as 
chops, steaks, fish. &c., always with uniformly good results. Sufti- 
cient steak (80 lb.) was broiled for 150 men, the operation taking 
two hours, which time could have becn lessened if it had been possible 
to have the steak nearer the heat units. The broiler as constructed 
in the range tested was stated to be not quite close enough to the 
source of heat, and а means is lacking for regulating the distance of 
the article being cooked from the source of heat. A simple mecha- 
nical device was recommended which would permit of the broiler 
being raised or lowered as may be required. Steak broiled over the 
range was tender and juicy, and much superior to steak fried in pans 
on top of a coal-burning range. Furthermore. it is practicable to 
cook a greater quantity of steak on the electric range than on a 
coal-burning range in the same length of time. 

With the ovens many tests were made. А test was made of the 
roasting capacity of the oven, filling each of the ovens to their fullest 
capacity, in all 180 Ib. of beef. This test was not successful, but it 
was later observed that the roasting pans filled the ovens completely, 
and did not permit of the circulation of heated air. "The report states 
that this can easily be remedied, either by perforating the walls of 
the oven with extra holes, or by increasing the size of the range by 
about 4 in., so as to give а clear space of 2 in. on each side of the 
standard navy roasting pans for the proper circulation of heated air. 


A further test of roasting beef was made as follows: 431 lb. of beef 
were placed in two smaller pans with а 2 in. space on each side 
between the pans and the sides of the oven. Fifty-five minutes were 
required to obtain the desired temperature of 250°C. The meat was 
thoroughly cooked in 2 hours 25 minutes, and was very delicious. 
The uniform distribution of heat was partly responsible for the 
superior result obtained. With the change recommended to permit 
of the free circulation of heat it is believed that no trouble whatever 
will be experienced in cooking meat with the ovens filled to their 
capacity. During nearly the whole time that the meat was being 
cooked the heat was kept at an even temperature, although as the 
cooking was nearing completion the temperature rose slightly. "This 
condition was remedied by the use of the switch. It was added that 
these ovens caa be used as warming boxes for storing food that is 
being cooked on the top surface or on the broilers. 

Tests as to relative economy of operation were made, the electricity 
used and the weight of the coal burned being recorded. Two roasts 
of beef, of equal size, shape and weight (10 Ib.), were cooked in the 
electric and coal-burning range respectively. The thermometer 
was used to determine when the meat was roasted, the beef being 
removed from the oven when a temperature of 55°C. at the centre 
of the roast was recorded. In this test the beef roasted in the electric 
range was superior, being more thoroughly cooked throughout, due 
to the uniform distribution and steady supply of heat. Particulars 
of this test are as follows :— 


= Electrie. | Coal. 


Quantity of beef ................ и 10 Ib. | 10 Ib. 
Time required to obtain necessary tem. 
perature ессно ендарк ван ЕРТ i 50min.  2hr.25 тіп. 

Time required for roasting .......... РИЧЕ 1 hr. 40 тіп. 2 hr. 20 min. 
Electricity consumed п... о.е енне 7 kw.-hours | "e 
Cual consumed И TO Е к Ib. : 

` Б QO . (ant А 
Ur LE ?-03d. { diu i. 


The following table shows the relative length of time required to - 


heat different working units of both ranges :— 


———— OO Mm ee 


—— ‹ Electric. | Coal. Degrees. 
Top surface | ..................... 15 min. 2 hr. 30 min. 340C. 
ООС ИРИ о ll min. i ie ссх 
S m" . { * 
а s 55 min. | '2 hr. 30 min. 250C. 


Commissary stewards and ships’ cooks who experimented with the 
range were of the opinion that the relative working capacity is fully 
two to one. А conservative opinion would rate two electric ranges 
equal in capacity to three coal-burning ranges. The oven capacity 
of the electric range is certainly twice as great, the broiler is an 
additional feature not a part of coal-burning ranges, and the top 
surface is in point of capacity on a two to three basis. 

Among its recommendations the report advises that the broilers 
be so arranged that the distance from the heating units тау һе 
adjusted at the will of the operator, which may be done by a simple 
mechanical device ; also that tight-fitting doors be attached to the 
front of the broiler sect.ons in order that they may be used as warm- 
ing boxes, as the present warming boxes at the top of the range are 
too small to be of any use on ranges in the general mess galley. In 
addition, they serve to accumulate soot. and smoke that arises from 
food in the process of cooking and are liable to rust, due to the steam 
that constantly rises from the articles being cooked on the top surface. 

The final conclusions of the report are that the electric range should 
supersede the coal-burning range on board ship because of the follow- 
ing considerations: (1) Cleanliness. `(2) Economy of time. (3) 
Economy of space. (4) Elimination of coal boxes (additional saving 
ofspace). (5) Elimination of draught troubles. (6) Elimination of 
soot accumulation. (7) Elimination of excessive heat in galley. (8) 
Economv of operation. 

In view of these considerations, and of the success of the electric 
bake oven, both at the shore station where tested and on board ship, 
and considering particularly the superiority of economy of operation 
of the electric range, the board strongly recommended its installation 
on board naval vessels, both in officers’ and crews’ galleys. 


THE ELECTRIC DRIVE AT THE WORES OF MESSRS. 
THOMAS SMITH, OF SALTLEY. 


A trial of the electric motor on one or two machines resulted 
recently in the partial electrical equipment of the works of the well- 
known firm of Messrs. Thomas Smith & Sons, of Saltley. This firm 
is one of the largest of its kind in Great Britain, making all classes 
of stampings and drop forgings for motors, agricultural implements, 
guns, shipbuilders, and machine makers generally. Another branch 
of the firm's work, started over 62 vears ago. is the manufacture of 
edged tools and hammers of solid steel. &c., for every known require- 
ment. The plant displaced by the new method of driving consisted 
of one 100-н.р., 40 revs. per min., beam engine, a 30 ft. x 8 ft. 6 in. 
Lancashire boiler, two 14-H.P. and one 8-Н.Р. gas engines running off 
the town mains. These were replaced by 11 motors. varying in 
capacity between 31 and 45 н.р. and running at a speed of 
710 revs. per min., together with the necessary cables, switchboard, 
&е. Two gas engines and two steam engines are still in use. 

The electrical supply is obtained from both the Bordesley and 
Saltley substations of the Birmingham Corporation electric supply 
department, and three-phase current is led into the works, through 
two supply mains. at 5.000 volts, 25 periods. Бу three-core, paper- 
insulated, lead-covered cables laid underground in earthenware 
troughs, to the high-tension, three-panel, ironclad switchboard in 
the works sub-station, covering the small space of 15 ft. x 12 ft. and 
enclosed on two sides by expanding metal screens and on the other 
two sides bv existing walls. Entrance is effected by an expanding 
metal door (kept locked). The switchboard is of the standard type 
used by the Birmingham Corporation electric supply department, 
the outside panels being connected to the incoming feeders and the 
central one to the customer's circuits, arrangements being made for 
running off either supply. On each of the incoming feeder panels 
are two potential indicators and an oil switch. On the outgoing 
panel are fitted an ammeter, two potential indicators, a wattmeter, 
and an oil switch. From this panel the supply is taken by three 


single-core, rubber-insulated, lead-covered cables to the main oil | 


switch, mounted in a stone cubicle, from which it is led by three 
rubber-insulated cables to a 200-k.v.a. 5,000/400-volt, oil-cooled 
transformer; and then by three rubber-insulated, armoured cables 
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supported on porcelain insuletors mounted on the wall, to the low- 
tension panel containing ammeter, voltmeter, and porcelain fuses 
for each of the five outgoing circuits which are fed to the distribu- 
tion boxes in different parts of the works. 


'The steel used for the manufacture of the various tools is brought 
to the works in bars and cut to the lengths required before being 
heated in the furnaces, preparatory to being stamped in the drop 
stamps to the particular shapes desired. In one instance a battery 
of 4-cwt. to 7-cwt. stamps is operated by a 45-н.р. motor. This 
motor is coupled by belts to line shafting running along the top of 
the st» mps on which are fitted the pulleys operating them. А steel 
hand is attached to the weight (i.e., to the top half of the die), passes 
over the pulley, and is joined to а rope of sufficient length to allow 
the man operating the stamp to catch hold easily. Ву pulling the 
rope the friction between the band and the pulley lifts the weight, 
and the rope being released the weight falls on the heated metal. 
This operation is repeated a number of times (according to the 
weight of the top die, the distance it fells, and the heat of the metal) 
until the desired forging is obtained. The fires of the furnaces used 
for heating the metel before it is taken to the stamps are blown by a 
10-н.р. motor-driven fan. The il'ustration herewith shows e 29-H.P. 
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motor mounted on the framework of some stamps, end driving 
three sets through belting. А flywheel is used on the countersheft 
as à pulley and is mounted in a portion of the spece which formerly 
contained the displaced large boiler. 

From the stamps the forgings are taken to the emery wheels, 
driven by a 71-н.р. motor. The edged and other tools are taken to 
th grinding mills, containing six l»rge wet running stones driven by 
а 15-н.р. motor. The 7}-н.Р. motor which drives the emery wheels 
elso drives the exhaust fan used to carry the dust from the wheels to 
the dust settling tanks. It is interesting to note that the motor is 
so mounted as to occupy no useful space. 

The shop in which the polishing of the tools is carried out is 
operated by a 10-н.р. motor, mounted on the ceiling. This motor 
drives seven polishing machines, the exhaust fans used in connec- 
tion with these being operated by a 4-Н.Р. motor. The handles for 
the different tools, such as hammers, &c.,are made on the premises 
in the wood-working department, which is sectionised and is driven 
by two 5-Н.Р. motors. 

In conclusion we may mention that the whole of the electrification 
of these works has been carried out by the British Westinghouse 
Electric & Mfg. Co., to whom we are indebted for the above 
particulars | 


EARTHING OF ELECTRICAL APPARATUS.* 
BY G. A. WEBB. 

Summary.—The author discusses means for efficiently carthing 
underground electrical plant in mines, so as to minimise risk of accidents, 
He also makes several suggestions as to earth indicators, 

Owing to the diversity of opinion upon the subject of earthing and 
bonding, I would not attempt to lay down any definite lines, but as 
we here on the Rand have so much underground plant, which in the 
near future will no doubt be considerably extended, I think it is our 
duty to give this matter some attention, with a view if possible of 
diminishing the number of accidents and unpleasant shocks which 
occur all too frequently, as also to endeavour to bring about some 
settled views upon this subject. 

Dealing first with generating plants, opinions are divided as to the 
advisability of earthing the neutral point of three-phase gencrators, 
Under certain conditions of running heavy local currents may be set 
up between the various machines through the earthing connection, 
This trouble perhaps would not be experienced to any serious extent 
if all machines were similar, In elternating-current systems, Capa- 
city currents flow to carth from ell ports of the system, and in high- 
tension generators and cables the capacity currents through the 
dielectric of the cables and the insulation of the windings may be 
large. The advisability of insulating the machine from its base is 
questionable, as apart from the increased cost of the machine, in the 
opinion of the writer, under certain conditions it might prove highly 
dangerous. 

High-tension Underground Cables.—In most cases where these are 
of any magnitude they are laid by a responsible firm of cable makers, 
end continuity of the lead is provided for by it being properly wiped 
on to the joint box and the armouring suitably bonded together and 
efticiently earthed at the station, this class of cable in most cases being 
also provided with a continuous copper sheathing. 

Mine Shaft Power Cables.—The installation of mine power cables 
will, in the near future, no doubt be a more important operation than 
it has been in the past, owing to the tendency to increase the pressure 
at which power will be supplied down the mines. In this con- 
nection, Г believe the time has now arrived when the installation 
and maintenance of power cables should be controlled by some 
definite rules and regulations to ensure safety to life and limb. 

I would suggest the advisability of running alongside the cable a 
bare copper conductor, of suitable sectional ares, to which the lead 
and armouring of the cible should be suitably bonded, in parallel 
with the pump column and the running track, where possible, at not 
more than 50 ft. apart throughout its entire length. This would 
tend to reduce the possibility of any metal parts in the mine becoming 
dangerously charged in the event of the cable breaking down, would 
ensure the operating of any safety device fitted to the cable switch- 
gear, and would further provide a continuous metallic return in the 
event of the pump column being rep»ired at any time. This im- 
portant point is often overlooked, as the pump column cannot form a 
continuous metallic return when a pipe is taken out during repairs 
to the column. То provide a suitable earth on the pump column at 
the flange joints where the cable is bonded, а bolt might be put in 
e bout 2 in. longer than the rest, screwed down sufficiently to enable 
the pump-men to make their joint properly, and on the projecting 
2 in., two nuts with washers could be used; the bonding cable (which 
should preferably be stranded) having a proper thimble sweated on, 
could be suitably clamped to the column, without in any way inter- 
fering with the joint after it has once been made, At every joint 
box where the cable lead is not properly wiped on to the box, the lead 
should be carefully cleaned, and suitable clamps fitted to both ends 
of the cable. These should be joined by a piece of stranded copper of 
а sectional area equal to the carrying capacity of the lead at a low 
density per square inch, aad also bonded to the bare copper con- 
ductor running alongside the cable. The armouring is also treated 
in a similar manner. 

If some such method аз the above were adopted, and all metallic 
parts of apparatus likely to be handled or possible to touch were 
thoroughly earthed, and provided they were so maintained, it should 
be practically impossible to receive а dangerous shock, or obtain a 
difference of potential between metallic parts in any portion of a mine, 

High-tension Switchgear.—This, nowadays, is mostly of the remote 
control type operated through rods and levers, and through, 
or in conjunction with, current and potential transformers. In 
connection with these transformers I would like to point out a very 
dangerous state of affairs might easily arise should one of these break 
down, supplving as they mostly do the trip coils of switches and the 
current coils of wattmeters, ammeters, &c. When these are fitted 
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on the live side of a local high-tension switch, provision, I think, 
should be made against any possibility of the high-tension turns 
breaking down and getting into contact with the low-tension winding ; 
and the cores should be efficiently earthed. I think it will be readily 
understood from the preceding remarks the objects of remote con- 
trol (?.e., safety to life and limb) might casily be defeated unless some 
precautionary measures be adopted to safeguard any chance of tho 
high-tension current being brought into contact with the control 
gear. lt may be argued that any breakdown on the high-tension side 
would be noticed at the station. "That is not disputed, but whilst 
being localised there is а grave risk. 

Transformers.—Vor the efficient earthing of transformer cases I 
would suggest that two distinet earth wires be attached to them, 
having alternate routes, and thoroughly bonded to the lead and 
ermour of both incoming and outgoing cables. Also where possible 
bring into the sub-station, or where these transformers may be 
situated, a bare copper conductor, buried in the earth and bonded to 
a water system where available. Where no such earth as indicated 
ubove is available, then an efficient earth plate should be provided. 

The author next describes a device, due to Мг. С. W. Partridge, 
of the London Electrice Supply Corpn., for safeguarding against 
accidental connection between the primary and secondary of a trans- 
former. 

Motors.—1 have seen instances (where motors were supplied with 
power from overhead lines) of their frames being earthed through 
switches, to be opened during lightning storms. I am of the opinion 
this is a highly dangerous practice. Whether motors are supplied 
through transformers, overhead lines, underground cables or other- 
wise, I would prefer to have their frames permanently earthed ; also 
¿ll metallic parts that are handled for their operation, including 
switch and instrument cases. 

In conclusion, I would like to mention the subject of guarding all 
electrical apparatus. Таш оЁ the opinion that these guards and rails 
should be all metallic, and carthed in several places to reduce the 
risk of an earth wire being broken. It appears to me to be better to 
have one system, and either efficiently to insulate or efficiently to 
earth, all electrical apparatus. I suggest the former method presents 
more difficulties than the letter. 

As an example, the Government a short time ago, as the result of 
an accident, issued instructions to have all switchboards guarded, 
giving, so far as Гат aware, no definite rules. Soon after this, I saw 
some gu»rds consisting of wooden framework filled in with wire 
netting of about 1 in. mesh, fitted close to 550-volt switchboards and 
motor panels. Should a conductor accidently get into contact with 
the wire netting of these guards, they might be the means of killing a 
person they are intended to protect. This instance further 
strengthens my views that some standard and definite rules and 
regulations are needed. 

In the absence of any definite regulations to guard generally against 
danger to life and limb, I offer several suggestions. In the case of 
voltages up to, sav, 550 volts, an carth indicator may be mede by 
connecting lamps of suitable voltage, in star formation, between the 
phases of a three-phase supply. the neutral being earthed through a 
light fuse, and controlled by a switeh. Another useful method of 
indicating an earth is to insert а fuse in the earth-wire, and to shunt 
this fuse by the primary winding of a smell transformer, across the 
secondary of which danger lamps are connected ; these lamps could be 
placed in suitable positions to attract attention, should they become 
lighted. Whet seems to me to be required, where the neutral point 
is not earthed, is гп automatic earth-detecting device, such as some 
form of relay, actuated by the leakage current, and operating a 
secondary alarm circuit, or tripping the faulty switch. 

I sm further of the opinion that the use of electrostatic earth 
detectors in larger numbers ; the extended use of fool-proof switch- 
gear with reliable trips eliminating fuses for power work ; intelligent 
testing and inspection of the work end apparatus, and keeping of 
true records ; the efficient earthing of machinery and apparatus and 
all metallic parts likely to be touched, or which it is possible to touch, 
would tend to reduce the danger to life and plant. 


DISCUSSION. 

The Presipent drew attention to the necessity of using carth wires of 
large cross-section, and also said that һе had seen a good many cases where 
a water pipe was not an efficient earth connection. In regard to a con- 
tinuous bare copper conductor run alongside the cable, and bonded to the 
lead, was there not danger of electrolytic action between the lead and the 
copper ? He was inclined to think that that would be the case on the 
mines of the Witwatersrand at any rate. Не did not quite sec why, in 
mentioning the earth indicator made by connecting lamps of suitable volt- 
age in star formation, the author said that the neutral should be earthed 
through a light fuse. The speaker did not agree with light fuses in earth 
connections, or, in fact, anything that could be put out at all. The relay 
mentioned could probably -be easily arranged in conjunction with these 
lamps, and that was perhaps what the author proposed. 07479 
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ELECTRO-CEMENTISING.* 


BY A. SANG. 


Iron or steel wire for fencing, bsrb-wire and wire goods of various 
kinds are usually zine coated by the following method : The wire is 
drawn successively through г tubuler annealing furnace of consider- 
able length, a solution of hydrochloric acid which removes scale 
end the carbon left by the burning of traces of wire-drawing grease, 
chloride of zine, or else a mixture of sal-ammoniac and glycerine 
floating on the surface of a bath of molten zine at a temperature of 
about 500°C., and wipers (made of esbostos pads pressed together 
by vertical screws), and thence through water to a take-up frame. 

These five operations of annealing, cleaning, fluxing, coating and 
wiping must be controlled within definite limits; eny single one of 
the many possible errors of menufecture will effect the quality of the 
product. 

The drawbecks inherent to the hot process as epplied to wire ате: 
The annezling is imperfect ; the acid beth ceuses the absorption of 
hydrogen, which not only hardens the surface, but promotes sub- 
sequent corrosion and prevents the intimate adherence or alloying 
of the zine 2nd the iron; the flux causes pockets to form between 
the zinc and the iron, in which traces of chlorides are imprisoned and 
assist corrosion ; the wiping destroys the pockets themselves, leaving 
areas where the coating is practically non-adherent ; the zine de- 
posited is rich in iron, and therefore more readily scaled off than pure 
zine and is sooner destroyed by moist air and other agencies; the 
wiping is difficult to control; if too close it will very often cause 
streakiness, the protection to the iron being thet afforded by the 
amount of zinc at the thinnest spots; if the zine is wiped too cold 
there occurs 2 transversal crackling not unlike the hor eracks in a 
troweled surface. 

The hot process is not а simple one, and èn expert wire galvaniser 
is 2, valuable specialist ; it only appears simple and edvantegeous 
when compared with more recent processes. The interest recently 
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shown by the United States Department of Agriculture, and the 
investigations which are also being c»wrriel out by leading wire 
manufacturers, indicate thet there is » demend from farmers and 
others for something better than the present grede of galvanised 
wire. The following process is, therefore, submitted in the hope of 
essisting the question. It hes been tested in a modest way, and, it 
is hoped, will soon be tried on г small commerci2! sesle. 

The principle involved in this new process, which з been called 
" eleetro-cementising," is not new. The novelty of electro-cemen- 
tising consists in the method of heating by electricity, the he^t being 
directly applied to the erticloes by using them as resistences. It is 
only applic: ble in practice to erticlss of sm»! cross-section, such вз 
wires and strips, although in theory it mey be applicshle to larger 
goods, and if carried out on 2 very import rt scale could undoubtedly 
be applied to thin sheets end tubes. 

Referring to the diagram: The coating chamber or furnace (1) 
is built up of iron plates end lined with refrectory material as used 
in zine smelting furnaces ; it is filled from the top with а mixture of 
crushed coal end oxide of zine. Tne wire comes off the reels (2) and 
passes over and round bress contact sheaves (3), which are equal in 
number to the strands of wire which the furn*^o will treat at on? 
time, end are mounted tight on 2 common shaft from which they are 
insulated by non-conducting bushes. This shaft, by revolving, 
leads the wires and relieves the tension on them. The single sheaves 
at each end of the shaft (4, 4’) are connected through the proper 
rheostat to the poles of а suitable transformer supplying alternating 
current at a low tension which may be varied within certain limits. 
The intermediate sheaves are paired by means of common hubs, 80 
that the current may pass freely from one to the other in each pair. 
The wires now pass between the hinged aprons or flaps (5) and into 
the lower part of the furnace, then over another series of sheaves (6) 
inside end at the rear end of the furnace, these sheaves being similar m 
every respect to the double sheaves on the outside, but staggered in 
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relation to them, the near sheave of exch outside pair being in line 
with the far shosve of e»ch inside prir; the wires then return through 
the upper pert of the furnace and through a second set of hinged 
Haps to the take-up frame, which would, if shown in the drawing, 
stand to the right of the peving-out reels. The entrance 2nd exit 
Haps allow the pess*go of the loops which connect successive strands 
end to епа. The materi?l felling through these openings is collected 
and fed beck to the furnace. 

When ell the strands of wire ere in place and connected, therefore, 
in series, the current will pass zig-zag-wise in and out of the furnace, 
and а wire resistance of considerable length will thus be obtained. 
The entire system forms a resistance grid on a very large scale. 

As the heating up is necessarily rapid, end es no useful purpose сап 
he served by maintaining the full temperature once it has permeated 
the wire, it is probable that a very short furnace will suffice, in which 
case it would be neccss:ry to alter the design of the plant in order 
to afford the wire a sufficient length of time to cool in a non-couduct- 
ing medium and out of reach of the air. As it leaves the furnace 
the wire might be led to the take-up reels through tubes, in order to 
prevent chilling. If for any reason a wire breaks or pulls out, the 
simplest thing to do is to cut out entirely and to connect up the 
sheaves between which it ran by a copper conductor or а standard 
resistance on the outside, until such time as the furnace is closed 
down for cleaning, inspecting or repairing. 

The details of the operation may be described as follows: The 
wire is quickly brought to a bright cherry red, at which temperature 
all grease is volatilised, scale or rust is reduced bv the carbon and 
occluded gases are driven out; at the same time, the zinc oxide in 
immediate contact is reduced, and, as vapour, sosks into the “ pores" 
of the metal, which ero well opened by the hosting, and condenses 
on the surface as the host drops. As the wire returns through the 
upper part of the furnece it cools down slowly from a temperature 
considerably above its recclescence point. so that it is annealed. 
With low cerbon steel: en excess tempereture of annealing of two 
or three hundred degrees is not likely seriously to affect the quality 
of the wire. The coating is of the colour of froshly-deposited silver. 
The чиг Шу of the product is mostly due to the allov of zine and 
iron. Ак hes Leon pointed ont elsewhere, iron which has absorbed 
en elmost intinitesime] smount of zine by being exposed to zinc 
vapour in a reducing ctmosphere is most dificult to corrode, and 
resists à solution of hydrochloric seid in » most remarkable menner. 
The oxide end tinely-divided carbon form г, non-conducting mass, 
end the heat emenating from the wires will eecumulate in the furnace 
until * constant tempers ture. not for below the reducing point of the 
oxide, will be гозере ;. this will gion tly reduce the amount of current 
required to operete the process. After the operation is under мау 
the resist «nce of the hot wires will be much greater than that of the 
cold wires, Most of the time consumed in “ shersrdising " is spent 
їп forcing the kest from the outside through 2 non-conducting mass 
of zine dust ; in the meentime most of the heet goes up the Нце. The 
thermal efficiency of eleetro-cementising is better, and. will go for 
towards Бә [пету the cost of olo^tric ho-ting. 

И appezrs, therefore, thet the new process combines in itself the 
annealing furnace; the clezaing process and the zine bath does away 
entirely with tho fluxing ond wiping. МБ the cost of the heating 
will surely exceed that of the hot process, ot least until tho furnacc 
has reached its constant temperature, the cost of installation, main- 
tenance and deprecistion, teken one with the other, will probably 
be lower then for the hot plent; the cost of the zine will be much 
less, standing at about 12d. on а 21d. spelter merket, with Jess waste, 
and the labour cost should be little. if at ell. in excess of what it is at 
present. The wire will run more slowly, but there will be a com- 
pensating incresse in the number of strends. 

A serious objection has been offered with regard to the temperature 
ot the wire. Tho estimated meximum temperature of 900 C. is high, 
end there is undoubtedly denger of the wire bresking inside the 
furnace, or at leest of its Бета elongated. Most galvanised wires arc 
of small grago, No. 12. for instance, being a very important size. The 
driving of the contact sheaves jx calculated to relieve the tension 
created by the take-up reels and breakage from seg need hardly be 
feared and could easily be prevented. However, the criticism is a 
very legitimate one ; trial on a commercial sesle will reve И the pro- 
blem. if it exists, and it can then be attacked and successfully solved. 
The mechanical and cloctrical elements of the process are by no mesns 
complicated, and the most valuable criticisms and hints will come 
from those who know from their expericnce with zine reduction 
furnaces what is likely to take place inside the coating chamber. 

Oxides of other rotel: hesides zine may be used. Zine dust, with 
which I cerricd out my first test, deposits zine at a much lower tem- 
pereture, end might be useful for wire which must not be annealed ; 
but its use is open to many serious objections. 16 is costly, and by 
ageing it becomes in pert converted into the carbonate of zine, which 


requires a higher temperature of reduction at which. unfortunately, 
сагі on dioxide begins to act, and unless special precautions be taken 
to maintain an atmosphere rich in c»rbon monoxide the result is a 
grey coating of mixed zine end zine esrbonate, which suffers further 
decomposition, until, after a few months, it erumbles when the тесі 
are hammered or bent. АН derk-coloured © sherardising " is more 
or less in this condition, and the sulphate of copper test, to which 
inspectors cling as to a fetish, is worthless as a test of qualit v, its 
limited value being in connection with coatines of zinc, and not of 
zine carbonate.  Agsin, the use of zinc dust requires an air-tight 
furnace, which in itself would suflice to make the process uncon- 
mercial. Zinc oxide, on the other hand. having а zine content of 
80 per cent., is an intermediete product in the manufacture of spolter, 
does not require an air-tight furnace, is not injurious to the workers, 
hike zine dust, and does not deteriorate, пог. on account of absorption 
of hydrogen from moisture, call for restrictions in respect to its 
storege by fire insurance comp^nioes; Most important of all, its 
reduction vields a costing of pure distilled zine which is thoroughly 
alloyed to the metal underneath, 


ELECTRICAL OPERATION OF DRAWBRIDGES.* 
BY 8. Е. NICHOLS. 


Steam and gasoline engines have many disadvantages for use in 
connection with drawbridges, The first. installations of electric 
motors for drawbridges were on highway bridges. commencing about 
1899. Chicago, Cleveland and Milwaukee adopted at an carly dote 
electric power for their bridges, but railways were comparatively 
slow in adopting electric power for this purpose, their bridges being 
not so fortunately located with reference to securing power. Being 
compact, the electrice motor can be located very close to the point 
where the power must be used. ‘This makes it possible to have the 
operator at the most convenient position, whilst the motors can be 
located on a moving portion of the structure. This is one reason why 
the clectrie motor has been so important a feature in the development 
of the bascule bridge, as on a number of present designs the leaf 
motors as well as the motors operating the locks at the extreme point 
of the bridge, move with the leaf. Connection can readily be шас 
between the moving and fixed portions of the bridge by means of 
swinging ropes, flexible joint: or collecting rings, 

Bascule Bridges. Тһе modern baseule bridge requires the use of one 
or two motors tor the operation of the moving leaf, a motor forthe front 
lock. and in some cases а motor for the rail locks. Eachof these motors 
is ordinarily provided with a solenoid brake, and the motors operating 
the ead lock and rail lock are automatically stopped by the current 
being eut off and the brake being applied when the lock in its travel 
reaches the end of its motion in either direction. The current isordi- 
narily cut off from the leaf motors, and the brakes applied. when the 
leaf in opening reaches a point beyond which it isdangerous to allow it 
to travel. The positions of the bridge leaf and locks areshown to the 
operator by means of indicator lights conveniently grouped in front of 
the controller. Owing to the fact that al! the motors are on the 
moving leaf, it is not usually found feasible to instal a mechanical] 
brake, and in order to avoid the possibility of disastrous results 
attending the failure of the motor brakes to hold the leaf, it is cus- 
tomary to insta! an emergeacy brake which will be applied automati- 
cally in case the current fails ; or it may be applied by the operator, 
if desired. 

Swing Brelges, —' The equipment for a large swing bridge is some- 
what more elaborate than that for a single-leaf bascule bridge. In 
addition to the motors required at the centre for swinging the span, a 
motor is necessary at each end for the lift or wedge mechanism and an 
additional motor is usually necessary at each end for the rail locks for 
the single or double track. as the сазе may be. Ontheordiniry sw ing 
bridge it is perfectly feasible to use a mechanical brake, so thet the 
electric motor brokes and emergency brakes for the swing miy be 
omitted. The operation and control of the wedge motors and rail 
lock motors is the same as on the b»scule spans. To inere»s^ the 
safety a system of electric interlocking has been developed so that the 
control of ech motion in the entire operation of the bridge shall be 
completely interlocked with the next preceding (and with the next. 
succeeding one, if anv). and with the ruilwer signals, in such а wa 2 
that current cinnot be turned oa any motor until the preceding 
motion has actually performed. This electric interlocking is accom- 
plished by the circuits of any one device being held open at all times 
on a contactor board by the other devices until the proper time for its 
safe operation. 
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Drum ARMATURE WINDING AND COMMUTATORS. 

PRIMAPY BATTERIES 3 
Price 10s. 6d. nett. 

SeccnDARY BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. Рисе 15. 6d. 
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INTERNATIONAL WiRELES3 TELEGRAPH CONVENTION AND SkrviIcR REGULATIONS 
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THIS WEEK : 


SPECIAL DESCRIPTIONS OF COOKING 


AND HEATING 
APPARATUS. 


ELECTRIC HEATING AND COOKING. 


The old saving in regard to giving a dog a bad name is 
nowhere better exemplified than in electric heating and 
cooking. Unfortunately, the scantv use at present made 
of electrical apparatus for these purposes is to no small 
extent attributable to the attitude taken up in the past by 
electrical engineers themselves. The failings— actual and 
hypothetical—of electric heating appliances. have not 
infrequently been proclaimed in publie, whilst supply 
engineers have generally accepted such heating load as was 
oftered by consumers without giving tliem much encourage- 
ment. Lack of progress has also been due largely to the 
comparatively high tariffs for electrical energy for heating 
in most towns, 

The first step, however, is for supply engineers to satisfy 
themselves as to the possibilities of the new methods. How 
many station engineera ically 


Equally, it may be 
use elecinic delivery 
Yet they expect the public to adopt electrical 
methods, Tf they themselves employed cleetricity for heaiing 
cooking and other applications, they would soon realise 
what is lacking for the successful development of this 
feld. That there will be a rapid development, and that 
shortly. we are as firmly convinced as ever, and we would 
urge those engineers who seem a little despondent in the 
mattcr to read our columns this week and then to take up 
the question seriously. 

If the “ man in the street” were questioned as to the 


reasons for the small use at present made cf electrical 


energy for heating and cooking, he would probably reply 


have their meals cocked elect 
or their houses heated by electricity ? 
asked: How many of our engineers 
wüggons ? | 
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that the method is too expensive, or the apparatus not 
satisfactory. To judge from the replies we have received 
in response to inquiries addressed to a large number of 
central station engineers, there are many engineers who are 
not prepared to refute these statements, and who, in fact, 
take rather adespondent view of the prospects of such elec- 
trical developments, at least in electric cooking. On the other 
hand, we are pleased to find that in a few cases considerable 
progress 15 being made ; and from what is being done т 
these few instances, we think that the conditions are now 
much more favourable to a considerable extension of the 
use of clectrical appliances. The Electrical Exhibition to 
be held at Olympia next vear is likely to result in a great 
awakening of interest in the possibilities of electrical 
apparatus; but much “ spade work " will have to be done 
to prepare the way for such a desirable result. In order, 
therefore, that the present opportunity should not be lost, 
it behoves all. electrical contractors to make themselves 
acjuainted with the position of affairs, whilst central 
station engineers should offer every encouragement to con- 
sumers to experiment with electrical utensils. In this connec- 
tion, consumers should not be encouraged to instal at first 
expensive apparatus, which may, perhaps, be unsuitable for 
their purpose ; but thev should rather be persuaded to try 
irons, kettles, radiators, &c., which have already proved satis- 
factory, and of which the utility is easily demonstrable. 

The first step in such а policy should be to fix a satis- 
factory tariff. Ја order that any substantial progress 
шау result, this tariff must not exceed 14. рег unit; and 
should be lower И feasible. In this connection it musi be 
remembered that the load factor of electric cooking, and 
especially of electric heating, would be very high if a fair 
number of consumers were attracted. Meanwhile, the 
present. price of 2d., or even of 18d., per unit, which prevails 
in only too many undertakings, undoubtedly prevents 
consumers from experimenting with electric heating and 
cooking, and from satisfying themselves as to its utility. 
A further disadvantage in most cases is the necessity of 
installing separate circuits for lighting and heating. with, of 
course, two meters and two meter rents. 

It is fairly obvious that a tariff should consist of a fixed 
sum per annum, depending on the lighting lead, coupled 
with a low charge per unit quite irrespective of the use to 
which the energy is put. Tf the latter charge is not higher 
than Id., then electric heating and cooking becomes 
attractive. We have often advocated such a tariff, and we 
are glad to see, although engineers have been slow to move 
m this direction, that tariffs on these lines аге being in- 
troduced in Marylebone, Glasgow and elsewhere, besides 
the " Norwich " svstem which is in force in certain towns. 
As to the price per unit to be adepted in such а tariff, 
there are now many towns in which Id. is charged, 
whilst at Bradford it is 4d., and at Southampton a simple 
flat rate of Jd. is in force. There is little doubt that had 
supply engineers arranged a suitable tariff some years ago 
the present use of auto-transformers would not have been 
so pronounced, because consumers would have been 
wedded to electric heating. Less would have been heard 
of the bad effect of metal filament lamps. Now, however, it 


will be a much more difficult matter to dislodge the auto- 
transformer, which thus will bar the way for electric heating. 

With the difficulty of the tariff removed, let us next 
consider the apparatus. As regards heating apparatus we 
think that little fault can be found, and the opinion ex- 
pressed by central station engineers supports this view. [6 
may be as well, however, to draw attention to the fact that 
the mistake is frequently made of installing too small a 
radiator, so that the consumer becomes dissatisfied with the 
amount of heat furnished. The ease with which electrical 
energy can be controlled suggests that а large amount of 
power should be employed for а few minutes to bring the 
room rapidly to a comfortable temperature, and that the 
supplv to the radiator should then be reduced to an amount 
just sufficient to maintain the desired degree of warmth. 

As to electric cooking apparatus, some dissatisfaction 
has been expressed. Considering the lengthy period these 
appliances have been on the market, it is surprising that 
they are not more uniformly satisfactory. Take such a 
simple piece of apparatus as an electric kettle. The 
convenience of these is so easily demonstrable that litile 
«еу should be experienced in persuading consumers 
to adopi them ; but the number of electric kettles in use 13 
surprisingly small. This is partly accounted for by the lack 
of enterprise on the part of supply engineers, and also, we 
must admit, to unsuitable design. Thus, many electric 
keitles take а very long time to boil waier. This is not 
due to any desire of the manufacturer to save energy, sice, 
as a matter of fact, a kettle that takes a long time to boil is 
usually Jess efficient than one that boils quickly. This is 
typical of many of the faults of electrie utensils, the monu- 
facturers producing articles which do not meet ргасага| 
requirements, The trouble is no doubt partly due to the 
fact that manufacturers are largely guided by the require- 
ments of contractors and do not come into direct. contact 
with the users of the apparatus. We have heard this 
opinion expressed more than once, and it has been suggested 
that а committee, or some representative body, is required, 
which would act as an intermediary between the consumer 
and the manufacturer, making the latter acquainted. with 
the wants of the former. We think, however, that mante 
facturers should now be in a position to produce serviceable 
utensils without such assistance. Considerable experience 
has been gained during the last vear or two, and there is 
Jittle doubt that one or two manufacturers are now able to 
supply an oven suitable for the average household. 

As we have mentioned previously, however, rapid 
developments can only follow educational efforts, and it 
is rather by the steady introduction of small utensils that 
engineers must look for the awakening of the public to the 
full possibilities of electricity in the household. That pro- 
gress Is being made is undoubtedly true, and as an instance 
we would mention that electric toasters have been adopted 
оп a very large scale in many London clubs, and are found 
to effect considerable economy on previous arrangements. 

ne fact that Mr. Seasprook is able to furnish tenement 
rooms with electric cooking apparatus and to supply energy 
at 14. per 900 watt hours, which price covers the charge for 
hire, is more significant than any amount of de&pondent talk. 
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To sum up, we may say that the question of electric 
heating and cooking has not received from central station 
engineers the attention that it deserves; and, in conclusion, 
we would like to draw attention to one or two directions in 
which progress might at once be made. Onc is in connection 
with urns. In public-houses and cheap restaurants these 
urns, which are usually gas heated, would provide a load 
factor approaching 70 per cent., and electric energy could 
obviously be offered at 14. per unit with considerable 
profit to the supply authority. In this connection, we may 
mention that some thousands of urns are supplied by the 
manufacturers of “ Oxo," and as, we believe, an electric 
“Oxo” urn is now on trial the offer of energy at а satis- 
factory rate might result in a valuable load for the supply 
stations, Efforts should also be made to introduce electric 
grills and other cooking utensils im such premises. Моге. 
over, in view of the almost universal adoption of electric 
lighting in refreshment rooms, of which those of Messrs. 
Lyons & Co. are typical, it should not be difficult to intro- 
duce electric utensils such as urns, toasters, grills and 
similar apparatus into these restaurants, and to supply 
energy at a rate which would show a considerable saving 
compared with the cost of gas. 

There remains the difficulty of supplying hot water. We 
think this might be overcome by having hot water tanks 
which would be heated continuously by a comparatively 
small amount of power. In other words, hot water storage. 
Such heaters could be supplied with energy at a fixed 
charge per annum, and as they would be a continuous load 


the price per unit on which the charge would be based might 
be very low. 


Gustav Вупи was born m Bavaria in 1855, and received 
a sound German education et the Augsburg Polytechnikum, a 
school et which higher generel scientific instruction wes given. 
Coming to this country at the early әсе of 18, in 1873, he 
elected to meke it his home, and in 1879 became а neturelised 
Englishman. About this time, too, he commenced business on 
his own eccount es ап electrical engineer and menufacturer of 
electrical apparatus at а period when the electrical industry was 
in г very primitive condition, especielly in this country. 

Though German by extraction, he quickly became г devoted 
son of the land of his edoption, and it wes è grest pride to him 
to see the British electrical industry, efter many discourage- 
ments ond difficulties, teke its proper place in the world of 
manufecture. Happilv for him he found a kindred spirit end 
co-worker in Mr. Hirst, and the great work of building up and 
constantly expanding the Generel Electric Co. was their life- 
long occupation. 

The works were originally at Manchester, where the cradle 
of the firm is still to be seen in the old Pell Works, at which the 


In the above remarks we have avoided the question of 
letting apparatus on hire. This is a matter upon which 
opinion is strongly divided at the present time, but it is 
almost certain tha? as soon as clectric ovens become in 
great demand the public will require them on similar 
terms to gas cookers. This will probably result in the supply 
authorities having to let apparatus on hire ; and we do not 
see how the question can be solved otherwise in the majority 
of cases. 

We are certain that this time is not so far off as many 
engineers seem to believe, and next winter should witness 
great activity in electric heating and cooking. Such a 
development would do much to remove the present de- 
pression in the electrical industry, and from that point of 
view alone the subject is worth most careful consideration. 


THE LATE Mr. Gustav BYNG. 


Pell-Conner telephones are now made. But the main works of 
the Company were moved some vears осо to Witton, near Bir- 
mingham, where 106 acres were purchesed for the erection of 
the necessary workshops end other buildings. Mr. Byng took 
the keenest interest in this work of development, 2nd super- 
vised with the greatest care the necessary financial arrange- 
ments. From smell beginnings there hes been great advance, 
and at the present time no less then 8,000 people are em- 
ployed in the various manufacturing and other establishments 


of the firm in this country elone, while its activities are 
world-wide. 


OBITUARY. 


GUSTAV BINSWANGER BYNG. 


As briefly announced in our last issue, we have to record very 
regretfully the death of Mr. Gustav Binswanger Bvng, chair- 
man of the General Electric Co. This occurred at Hampstead 
on November 23rd, at the comparatively early age of 55. For 
many years Mr. Byng's constitution had been undermined by a 
mortal complaint, while recently his health became so impaired 


Mention must certainly be mede of the great part the General 
Electric Co., with Mr. Byng at its head, has plaved, first in the 
development of the carbon, and later in the development of the 
metal, filement lamp. Their activities in this direction are well 


that he was unsble to take much part in the administration of 


the great firm which he, in conjunction with Mr. Hugo Hirst, 
founded some 27 years ago. 


known, and owe not a little to the great business and financial 
talent which Mr. Byng called to his aid. Mr. Byng himself was 
in his early davs an indefatigable inventor, ever striving for 
some improvement in any and every technical detail which 
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come within bis field of work, but elwavs with an eve to the 
precdcal commercial result. His name is associated with 
Improvements and developments in telephony and electrical 
signalling, and with the advance of electric Парени, beating 
end cooking, He paid great atiention to the construction and 
improvement of electric meters and of eImost every electrical 
device now in ordine ry use, 

Mr. Вупи, es is well known. wes an ardent Tariff Reformer, 
ond, long before that movement hod reached iis present dev elop- 
ment, bed expleined his views on the necessity of procecting the 
econome hfe of the nation by mesns of a scientific tariff, ша 
work entitled 7 Protection," a source from whieh such. dis- 
tinguished champions of tariff revision es Mr. Joseph Chem- 
реет end Mr. Bonar Law beve publicly acknowledged that 
they have received much inspiration, Me fought the fight for 
Ji riff Reform when thet policy bed but few adherents, end it 

is largely due to his own efforts that the Tariff Reform League, 
at whose council he wes à member, wes founded. 

Мг. Вупи wes a strong advocate of combination end co- 
operetion in industry, and in this connection did valuable work 
es chsirmen of the Manufecturers’ Association of Greet Britain, 
in deghng wich industriel legislation and procuring modifice- 
dons In foreign end сојот teriffs in fevour of Bricish menu- 
fecturers, He wes elso о member of the Institution of Elec- 
trical Engineers, and топу other techies | 2nd public bodies, 


WHAT'S WRONG WITH THE ELECTRIC INDUSTRY ?* 
HOW TO PUT IT RIGHT. 


ВУ H. A. CARNEY, 


Snmimary.— The author discusses the following as the principal causes 
fiho pre ntunsatisfaetory condition of the electriealindustey:— Apathy, 
vant of iishful development of electricity supply. want of specialisation 
із manuf eturing, want of commerei!l ability т the industry; re- 
strietive J yas tion, free imports and labour questions are shown to be of 
ри Лу minor consequence, The removal of the four main troubles men- 
toned above would, he believes, bring about the desired change for the 
better in the industry. 


It is gen^relly egrcod thet the condition of the electrics] industry 
In this country is fer from setisf-ctory. But to whet соч, or 
сике, this unsetisfectory stote of things is due hes not vet Loen 
decided with envthing zpprosching unenimity, snd consequently 
no combined effort to improve conditions hes so fer been possible. 
It sns; however, to be ила Ну essumed thet ell the trouble 
results (rom some prest ссох alone rather then from the csgregetion 
of è number of smell esuses. Erobobly this is the resson why, in the 
me, eleetrie?] engineers cppesr to be ebout equoelly divided in 
siening ell Choir troubles to (1) the lack of enterprise on the port of 
the British ce pitelist, or to (2) the English system of free imports. 
Restrictive сироп end l^5our troubles are elso urged 25 minor 
ceuses acting to retard development. И will be shown lster thet 
these points, while probably of some importance in themselves, ct 
by no mns the rest esusis of the trouble. 

Tae electrica! industry is ct present unprofiteble beczuse. for he 
cerlatn minimum of work гус ые on which continued prosperity 
depends there ere too meay firms in competition for exch to get 
such ashore es would bring up their turnover to the minimum velue 
et меһ the gener | expenses corse to be unduly burdensome end 
Pave а mergin of profit. The evil is eggrevated when some firm 
with an excess of “system, reclising the shortege of work, tries to 
got e littl more then its shere by cutting its prices, thus leading to ә 
generel cutting all r und. 

Everyone 2greas thet work is scarce in the сене business, but 
егу eny two engineers entirely egree ss to why it is. After careful 
cou dd ire tion. of all the fretors which influence the development. of 
the trade, the following zppear to be the principal root causes of the 
present umsatisfectory conditions, Strange to sev, they ere the 
resons on which least weight is generally placed. vet they are cruses 
which ere at this very time active in perpetuating the trouble which 
they heve elrosdy caused. Arranged in order of importance thoy 

pre: (1) Apathy. (2) wont of pushful development of electricity 
supply. (3) wont of specialisation in manufacturing, end (4) want of 
commerer | ability in the electrical industry 

1. d pelhy.— l'ho spirit of indifference is to а grester ог lesser 
extent responsible for ЗИ the relative losses which British trade hes 


* Abetract of a Pap, r read be TM the Manchester Students! Section of 
the Institution of Elctrical Engineers on November 20th. 
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suffered (so far few actual 103328 can be counted). To it мах be 
atteched а very large share of responsibility for the poor electrical 
trade here. In order to realise more clearly what this apathetic 
spirit has cost the country the author tekes the case of the large 
ges engine industry, which ix closely bound up with the cheap supply 
of electricity, end consequently with the prosperity of electrical 
manufacturers. B. H. Thweite was the first man to appreciate the 
great value of blest furnace gas and to devise means for utilising it. 
From 1894 until his death in 1908 he was continually trving to con- 
vince English engineers and ironmasters of the value of his schemes ; 
but it is in Germany that lerge gas engines have been developed. 

Why ere such opportunities lost by this country? Because British 
engineers persistently refase to appreciate the latent possibilities in à 
new ebstract idea. The capitolist and the manufacturer, of course, 
are guided by the opinion of the general body of engineers. 1f the 
genero] body of engineers condemn a new idea by loudly pointing 
out ell Из demerits, and s»ving nothing as to its merits - as is their 
гше —is the capitalist to be blamed for refusing to risk his money 
in 2 scheme which what passes as expert opinion considers freakish ? 
Nothing but a more broad-minded attitude towards new ideas, 
together with their more careful consideration. before taking sides, 
will correct. that rash judgment end the damaging end unjust 
criticism based upon it. in Institution discussions and elsewhere, 
which is the principal czuse of Englend’s lead in engineering matters 
being steadily reduced. 

Tho case of the large gas engine industry hes been taken as an 
exemple, but the same strange holding back is found in позу every 
branch of electrice] engineering. 

2. Slow Development of Electricity Supply. —While the expense and 
difficulty. of obtaining provisional orders and special acts of Par- 
liament to 2uthorise the establishment of new undertekings for the 
supply of electrical energy has to a slight extent tended to keep the 
number of such supply undertakings small, it affords no excuse for 
the slow growth and development of those which have been started. 
Although the central stetion engineers of other countries par- 
ticularly America —have for vears regarded the supply of electricity 
as being as much a business 2s the manufacture and sele of, say, 
mechinery, and heve ¢pplicd the seme business principles of develop- 
ment to it, it is only just now thet anything like » serious effort is 
being medo in this country to push the use of cleetricity оп com- 
тоге lines. 

This backwardness is the result ef severe] e2usos: (a) The ebsolute 
monopoly grented to supply cathorities. (5) Phe momigoement of 
the undertskings by men whore commercial training hos been for- 
tuitous and incidentol to their engineering treining. (0) The control 
of municipal electricity committees. H the спини сг were meee 
solely responsible for th» success of the undorte king under his eharee 
end wes зозмемЫ to the Council os а whole. end only es a whole, 
for the use he mode of his powers, there is not the slightest doubt 
that en enormous development would Ко plee ina very short time, 
for thia the engineer would hive every inducement to push the supply 
to its fullest extent, without any interference, cad by whe tever mes из 
within reason seemed to him best. 

While really a minor point, the oatery of the contractors age inst 
the efforts of supply zuthorities to get new consumers to the mutusl 
benotit of the stetion end the contractors shows to what а, degree the 
unenterprising spirit pervades the whole business of eloetries ecn- 
tracting. and makes it very eletr that in whetever scheme is devised 
for boosting the supplies of electrical energy. the wiring contrectors 
must be included. 


3. Want of Specialisation in Manufacturing.-~Howeser valuable 
the “supply everything ^ typeof firm mèy be in assisting the develop- 
ment of huge schemes end in i king the entire plant required for 
such developments, their department] competition in the open 
merket with smaller firms specialising in the verious branches сап 
only be carried on under the diffieulties of smeller output and higher 
overbesd chirges than the smaller firm has, end consequently at a 
reduced profit, i£ any. This departmental straining after orders for 
orders! s: ke is one of the most common causes of price cutting. 

Few. if any, electriesd firms have so established themselves in the 
production of any perticular kind of apparatus ах to be quite free 
from the common prectice of rushing into the manufacture of the 
various cther classes of goods for which, in the course of the rapid 
developments to which electrical engineers are accustomed, there arises 
temporarily a very great demand. ‘To supply this sudden demand, 
firm after firm enters the market —most of them equipped with 
nothing better than low prices end poor stuff. The result is thet in a 
very short time the particular market is overerowded. and prices, 
heving been тору cut by the advent of the low-priced but inferior 
materi], remain et an unprofitable figure, while further competition 
takes place among the manufacturers on the basis of improved 
cesigns for the same low prices. Lf ywhen this stagelis reached, the 
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total demand does not fall off, or the fashion ehange, the manufac- 
turers are lucky. Ц is common experience of firms who rush in to 
supply a demand outside their usuel line that their business in their 
own branch drops off very nearly directly proportionally to the trade 
they are doing in the temporary line, and this not because the total 
demand has fallen, but because they have been giving it the divided 
attention of their works and sales organis2tions. This undertaking 
of what is really casual work, because for the moment it appears to be 
more profitable than the возу line, is, perh»ps, the most direct cause 
of the price-cutting, the over-production and the over-capitalisa- 
tion—because bedly distributed end employed—which characterise 
the clectrical manufacturing industry in this country et the present 
time. It is the result of two things—went of a well-defined plan of 
development for the type of material they regard as their mein 
business, end an unthinking greed for immediate gain even at the 
risk of future loss. 

Specialisation does not mean stegnation; it simply means the 
concentrating of a firm's whole ettention on the one or two lines of 
electrical apparatus for which, by the experience of its staff, or its 
trade connections, it stands the giestest chance of becoming the 
leading maker. The guiding rule by which electrical manufacturers 
èt present shepe their plans seems to be the ettempt to get the 
greatest immediate return et the m ment by following the changes 
of the casuel merkets—trusting to their agility to avoid ensuing 
losses, rather than the steady development of some specialised branch 


of the business, end subordinating at ell times ell other trading 
interests to it. 


4. Want of Commercial Ability in the Electrical Industry.—Vhere 
ere, of course, some brilliant exceptions to the bove statement. 
Taking it £s a general rule, however, it may he said that the electrical 
industry does not appeer to have attracted the very foremost com- 
mercial men of the country es some other industries hòve done. 
This is probably et once a re»son and a cause; the шел have not 
come because the results they hove seen from without have offered 
no inducement to them to do so, while the results ere what they are 
because these men have remzined outside, The commercial directors 
of manufacturing firms, failing to reclise that there is much to Le done 
in putting the selling organisetion in order, usually devote an сх- 
cessive amount of time to putting the works in order and dictating 
the requirements of the market to-day to the designer, wh» probably. 
better then enyone else, sees the trend of future developments, end 
an, therefore, make the best provision for the present. It hes Leon 
repeatedly shown thet, teken on over-all merits and ia detail, the 
designs of British electrice! designers are collectively equal end oft n 
for su pecs those of foreign makers; if they are sometimes a little 
more expensive in first cost, they are always worth the money paid 
for them—which is more than can be said of some foreign machinery. 
Why, then, do they not commend the home market, not only the 
entire home market, but the markets of the world? Весли, 
although the goods are unsurpassable, on the average, in very few 
instances indeed is the customer made to realise the fact. The cus- 
tomers deslings ère at present with men who are merely ordinary 
sslesmen, all right for selling a non-technical commodity, but quite 
un»ble to understand clearly and point out to him just exactly where 
their design surpasses all others, and why it does so. Wherever an 
English firm hes taken the trouble to develop export business—thot 


is on correct export business lines—the results have in every way 


been most satisfactory. In one or two instances, in my experience, 


the export business of electrical firms is of larger volume then the 
same firm’s home trade. 


Miner Reasons.—The author wishes to point out a ro:son why, in 
the circumstances, theoretically at any rate. the system of free im- 
ports should not hurt an industry which was really healthy. A firm 
manufacturing in England should, one would think, be able to sell 
here cheaper than a firm manufacturing the same goods to the same 
designs, say, in Germany, and having to pay the cost of carriage on 
their shipment here. If all were right the ecrrisg» charges would 
seem to be quite г sufficient burden on the foreigner, especially when 
it is remembered thet a large proportion of his raw material passes 
through England to make abroad the machines which ere afterwards 
sold here. I am aware, of course, of the modifying effeet of the 
excessive freight charges by English railway companies compared 
with the much cheaper cost of carriage by ses, and the low rates 
charged by State railways abroad ; but allowing for all thet, and the 
cheaper labour of the foreigner, there is a discrepancy which can only 
be explained by an existing unhealthy condition of the English 
electrical industry. This point seems to be borne out by the fact 
that both German and American firms have established works over 
here. Restrictive legislation is the result of a badly informed public 
opinion. When the public have had the gospel of electricity for all 
purposes preached to them, as they should have had it preached long 
ago, they will very quickly have the laws amended. Labour troubles 


l have not seriously had anything to do with the comparatively back- 

ward state of the industry in this country. 

Reference is also made in the Paper to the doubtful wisdom of 
price-cutting as a means of filling the shops when the demand is low. 

What we Want.— Before considering how to put the industry right, 
we must first understand clearly what we mean by right. Is it to be 
high prices with, in many cases, а smaller amount of business than 
might be got, or low prices and а much more rapid extension ? Ex- 
perience would seem to show very clearly that low prices are a neces- 
вату preliminary to extended developments. ‘The first cost of elec- 
trical »pp»rotus and machinery has always been a great cause, quite 
apart from other causes, of their non-adoption in competition with 
gas for lighting and with gas and steam in some driving schemes. 
Cheaper prices are entirely a matter of the number of pieces made. 


How to Put the Industry Right.—YVhis will have largely appeared 
from © perussl of the foregoing. In the first place, new ideas must 
be encouraged. Electricity supply must be pushed in every possible 
way. With the new lamps there is no excuse for the bad state of 
the trade. If costs of production are to be cheapened, then it is 
absolutely necessary that production should be in larger quantities 
then hitherto. As the amount of work is at present limited, it means 
that, instead of rushing into competition, firms must gradually drop 
lines in which they feel weak and develop other lines in which there 
is not the some amount of competition. Firms must one and all tend 
to leave a field in which there is competition, and not, as at present, 
rush into it. The effect of firms cach radiating out from a common 
centre where they are all at present concentrated in the deadliest 
competition, must have very beneficial results, not only to the firms 
who strike out on new lines, but to the whole industry, for it will 
allow of the energy which et present is being expended in internecine 

пиете being released to extend tho uses of electricity and hasten 
its c ppliestioa in all the other branches of British industry, to the 
greater benefit of the whole country. | 

Th> greatest thing, however, and one which can do more by itself 
thon eny other single means, is the production and use at the very 
earliest moment of thoroughly commercially trained engineers, and 
of thoroughly technically and practically trained commercis! men 
o3 salesmen. 

I believe there is nothing needed to mak» the British electrical 
industry the greatest electrics! industry of the world thst electricel 
cngine rs cannot supply themselves ; they need no assist2nce from 
eny G vernments to help them; they can do it all themselves if 
only they will герое their apelling apathy by confident enthusiasm 
end the determin*tion to win their rightful place. The golden rule, 
thea, is, firstly, to inspire confidence in the capitalist by making him 
resliss every merit which a new idea may possess. Secondly, to force 
on 25 rapidly es possible the univers! us? of electricity. Thirdly, to 
avoid competition by dropping the " begger-my-neighbour " policy ; 
ead, fourthly, to m ske the prospective customer rezlise the full value 
of the goods which the English electrical industry offers him, by 
de»ling with him through technical salesmen, The combination of 
these four things will, if carried out, work that change for the better 


ia the industry which we ore all so anxious to see accomplished. 


CORRESPONDENCE. 


— d————À 
WIRELESS TIME SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Тот sorry to observe г small slip in my letter appear- 
ing in your last issue. I inadvertently used the word “ first” 
instead of the word “last ” when speaking of the particular 
dot of the lest group of five dots that marks midnight or mid- 
day in the Norddeich time signels. The slip does not in any 
wav effect any other word or phrase of the leiter, but might 
mislead a person intending to use the signals. 

South-Western Polytechnic. 

Nov. 28. 


I am, &c., 


М. H. ECCLES. 
FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


‚ Your footnote to г complainent’s letter is, I think, 
very fair, as this question can and ought to be discussed on its 
merits, and not as a question of party. Мг. Anderson seems 
| shy of attempting to fulfil his promise, and Mr. Fitch’s figures 


SIR: 
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ignore the large export of gold, &e. 1 have no time this week, 
hut if vou will allow me space next week I will give for Mr. 
Anderson's information the accepted. views of how imports 
and exports are balanced ; that they must balance eventuelly 
ell are avreed, or national bankruptey would ensue.— I am, &с., 
Menchester, Noveuiber 29th. Н. В. С. 


TRAIN LIGHTING PRACTICE.* 


Hd End Practice.—Ono of the most important changes in head 
end practice since the last convention is that which has been made 
on the C., M. & St. P, Railway where the 1H0-volt head end systems 
ere being changed to operate at 64 volts in secordance with the recom- 
mondetions of the Association made а vear ego. This change has 
nat involved the purchase of any new generator equipment. The 
method has been to place a resistance in the field windings of the 
generator, The turbine speed is maintained at 3.600 revs. per min., 
the same as before. The reduction in voltage from 110 to 64 volts 
effected a reduction in power on the train to which it was first applied 
from 16.700 wetts to about 7,200 watts. 

The insteHation of smpere-hour meters on the batteries has been 
of great assistance in determining just how much charge is necessary. 
Formerly this was guessed et roughly from the results of tests of the 
specific gravity of the electrolyte at terminal points. From the 
ampere-hour meter reedings during last summer it was found that 
ths batteries on the trins between Chicago and Minneapolis received 
suflicient charge in going one direction so that they did not require 
gny chorging on the return trip. A considerable steam saving was 
effectod through this discovery. 

Another change in head end methods which has teken place during 
the pest veer is the 18- volt auxiliary lighting system which has been 
put in. servie? on the C., B. & Q. В.В. dining cars. This auxiliary 
equipment consists of en 18: volt cireuit entirely independent from 
the train line circuit which furnishes light when the generator is in 
operation. Current for it is furnished by a storage battery of nine 
cells on esch саг. The betterv has а capacity of 240 ampere-hours, 
end is charged from the train line 110-volt circuit. Eighteen 12 c.p.. 
18-volt tungsten lamps ere plied in the auxiliary circuit in eech car. 
These light the car very satisfactorily during the time thit the 
generetor is not operative. They ere lighted ell the time and form 
part of the total lighting scheme of the car. 

Aele Lighting. --One of the most important parts of axle lighting 
prectice is the method of applying the equipments on cars, Nome 
rocds refuse to jack up the cer end run the truck out for this purpose. 
It is the opinion of this Committee that this is a serious mistake. 
With steel trucks end six to cight holes to drill. the applving of an 
equipment with the car body on the truck would require the time of 
three men for nine hours. These men are prid 25 cents an hour. 
With the truck run ont, only five hours are required. To raise the 
cer end run the truck out tekes not more than one hour's work by 
four men. who are paid 20 cents ап hour, A saving in cost of 25 per 
cent. on ereh equipment is shown. 

The practice on the Canadian Pecific Railway is to have ell cars 
shopped once a vear, when ell electrical equipment is thoroughly over- 
hauled, batteries washed out, all connections gone over, and the 
dynamo teken apart and reassembled. The latter work is done on a 
contract basis with proper inspection. Forcleaning generators on cars 
the following method is in use on the Hlinois Central В.В. A can hold- 
ing about two gallons is filled with gasoline ; air pressure is furnished 
by a hand pump, end the gesoline is blown into the generators аз а 
sprav. This scheme has been found effective in cleaning out any 
grease or other dirt which may have accumulated around the brushes. 

There have been no important developments in the belt situation 
during the last vear. Rubber belts are still used most extensively. 
Belata belting is being used to a certain extent. Several chain drives 
have been tried out with various degrees of success. The Committee 
has no records at hand upon which to base a recommendation in 
regard to belting. 

There is a variety of opinion as to the merits of wick oilers. No 
detinite data on this important subject seems to be available. 

Batteries... Many efforts have been made to overcome the diffi- 
culties caused by open connections resulting from the failure of bolt 
connections and soldered joints. The failures of soldered joints have 
been mostly due to the corrosion of the tin in the solder by the acid. 
A number of roads have adopted the practice of burning across the 


tops of their lead bolt connectors, This undoubtedly ensures a good 
connection. 


——— 


* Extracts from The Railway and Engineering Review " of a report 
of a Committe of the Association of Railway Eletrical Engineers. 


The Atchison, Topeka & Santa Fé Railway has discontinued the use 
of the bolt connection entirely end substituted forit aconnector with 
lead ends which is burnt directly on to the pillar posts. There are 
two methods of applying this connector, One method is to use an 
electric are in connection with а hydrogen flame. The are is used to 
open пра hole in the lead of sufficient depth toensure a connection of 
the desired carrying capacity. The flame is used to fill up the hole. 
A pair of flot.nosed blacksmith’s tongs with an offset to keep the Jed 
from running out of the connection is used to hold the lead end 
tightly against the pillar post. In using the arc the tongs form one 
terminal and а carbon held in place with a handle forms the other. 
The are is particularly useful in making repairs on cars in the yards 
end on the road, for the reason that current from the batteries сап be 
used to do the welding. As there is considerable antimony in this 
connector it can be easily removed by a sharp blow on a thin edge 
chisel without injury to the group. 

Fourteen. inch air presses are now being used by the imois 
Central В.В. to straighten battery plates. They take the place of 
the old hand presses formerly used, Ticring machines are being used 
on а number of roads for handling batteries; With these machines 
one man ean place or remove two cells of a 300 ampere-hour battery. 
Where batteries have to be handled by one man it is probeble that 
the scheme adopted by the Chicago & Alton. will be of use. This 
consists of à brace placed against the car end fitted with a block and 
tackle, and а small truck for wheeling the batteries. 

Meters.—Yhe use of ampere-hour meters is not entirely new within 
the last year, but it has increased very greatly in that time. The 
Committee believe that their use should be extended to cover all 
train lighting equipment. The duplex train meter, recording both 
charge and discharge on the same instrument, is the type best 
adapted to car lighting service. 

Another recent development that is not exactly a change in train 
lighting practice, but that will, no doubt, have a great etlect. in im- 
proving that practice, is the electric lighting instruction cer that has 
just been put in service on the Pennsylvania В.В. This. car is 
fitted with ell the equipment used in head end, ах generator, and 
straight storage lighting. and will be used m tho seme мох thet sir- 
brake and steam-heat instruction cars are being used to-day. Tho 
Committee believes tht cars like this would be of inestimable benctit 
to the electrical departments, and strongly urges thet this Association 
do all in its power to bring about their use. 


PARLIAMENTARY NOTICES. 


The following additional notices of inteation to apply for powers 
relating to electricity supply, electric traction, &e., have been given 
during the past week :— 


Provistonan ErgcTRIC Liantiva ORDERS. 


Aberdeen Corporation (to erect and maintain refuse destructor and 
electricity generating station, to amend method of assessment of electric 
mains, &c.), Alloa Corporation (to extend area of supply), Dewsbury 
Corporation, Grangemouth Corporation (transfer of order to Scottish 
Central Eleetrie Power бо), Wimbledon Corporation (to extend area of 
supply to Maldens and Coombe), and Burry Port, Donayhader, and 
Rhondda Urban District Councils, 

Harrow Electric Light & Power Со. (to extend area of supply to 
Wealdstone, Pinner and Hendon Rural District); Wycombe Borough 
Electric Light & Power Co, (to extend area of supply to part of borough 
of Chepping Wycombe and to parishes of West Wycombe, Chipping 
Wycombe Rural and Hughenden) ; Salisbury Electric Light & Power Co. 
(to extend area of supply) ; Sandwich, Deal & Walmer Electricity Supply 
Co. (for Sandwich, Deal, Walmer, Eastry, &c.) ; д. W. Speight (for Goole) ; 
J. & W. Purves (for Blandford, for Dorchester and for Truro); Christy 
Bros. & Co. (for Aldehurgh, for Pately Bridge and for Portishead and 
district); J. H. Edwards (for Cerenceater and for Leominster); Chichester 
Electric Light & Power Co. (to extend area of supply to Baqnor and Littles 
hampton and portions of Weathampnett, Westbourne and Kast Preston) ; 
Fife Tramways, Light & Power Co, (for Znverkeithing, Burntisland, 
Kinghorn, Dysart, &c.) 


Evectricity Scrpiy Вида. i 

Gloucester Corporation : To let electric motors and fittings on hire, to 
supply electricity in bulk to neighbouring authorities, to exempt gene- 
rating and transforming stations from proceedings for nuisance, &с. 

Luton Corporation: То authorise the letting on hire of electric motora 
and fittings, to exempt motors and fittings let on hire from liability to 
distress and execution, &c. 

Metropolitan Electric Supply Co. : То take transfer of the electricity 
undertaking of Acton Urban Council, to confirm agreements between the 
company and the Council, &с. 


TRAMWAY PROVISIONAL ORDERS. | 


Dartford District Ттатичуя Co... Giants Causeway Ф Portrush 
Electric Tramway Со. and Lanarkshire Tramways Co. (to employ raille is 


| trolley traction, to extend time, &c.) 


* 
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ErkcrRIC TRACTION Виля. 
_ London, Tilbury &- Southend Railway Co. : To extend time for employ- 
Ing powers of adapting and working railways by electric power, to use 
lands for generating stations, бс. 

London County Council: To construct new and reconstruct. existing 
tramways, to erect shelters, to extend time for completion of authorised 
works, to make agreements with railway companies as to through fares, 
to make charges for parcels, to run special cars, &c. 

AKingston-npon-Hull Corporation: To construct additional tramways, 
to acquire lands for extending generating station, &e. 

Neweastle-upon-Tyne Corporation : ‘To construct tramways within and 
without the city, to make agreements with local authorities and others 
as to supply of electrical energy, to employ trailer cars and rail-less 
traction system. 


Rothi rham Corporation: To construct new tramways, to use rail less 
trolley svstem of traction, бе. 

Southampton Corporation: To construct additional tramwavs, бе, 

A bill is being promoted to incorporate the Croydon d Southern Dis- 
friet Rail-less Electrice Traction Co., for providing and running omnibuses, 
&c., worked on the rail-less trolley system, to authorise application to 
the Board of Trade for provisional orders, to enable Croydon Corporation 
to supply electrical energy to the company, &e. 

To incorporate the Rotherham, Maltby d: District Рай Леха Electric 
Traction Co., to work omnibuses, &c., on the rail-less electric traction 
System, to attach brackets to buildings, to enable Rotherham Corporation 
to supply electrical energy to company, бс. 

Oldham d+ Saddleworth District’ Rail-less Electric Traction Co.: To 
work omnibuses, &c., by rail-less traction system, to attach brackets to 
buildings, to enable Stalybridge, Hyde, Mossley & Dukinfield ‘Tramways 
& Electricity Board and Oldham Corporation to supply electrical energy 
to company, &c. 

А bill is being promoted to incorporate the Western Valleys (Mon- 
mouthshire} Rail-less Electric Traction Co., to provide and work omnibuses 
on the rail-less traction system, to attach brackets and wires to buildings, 
&c. 

Bristol Tramways & Carriage Co. : To revive and extend powers con- 
ferred by 1904 and 1908 Acts. 

Nottinghamshire & Derbyshire Tramways Co. : To revive and amend 
powers conferred by their 1903, 1906 and 1908 Acts. 


Jom? Evectriciry Suppry AND. Evectric Traction Вил, 

Belfast Corporation: To construct six additional lengths of tram- 
way, &с. 

Chiswick Urban Council : To provide and work omnibuses on rail-less 
trolley system, to enter into agreements for supply of electrical energy 
therefor, &с. 

Rhondda Council: To construct clectrical generating station, to make 
agreements with Rhondda Tramways Со. for supply of electrical energy 
in bulk, to provide electric motors and fittings for letting on hire, to wire 
consumers! premises, to exempt from lability to supply in certain 
cases, &с. 

A bill is being promoted to incorporate the Macclesfield d District 
Кате < Electric Traction d Electricity Supply Co. for working omnibuses 
and other vehicles on the rail-less trolley system in Macclestield. and 
Bollington, to supply electricity in Macelestield, «е. 


MISCELLANEOUS BILLs. 

Salford Corporation : Power to recover moneys due for hire of gas and 
electric stoves, motors, &c. 

The Corporation of the City of London seek power to construct new 
bridge over the Thames between Blackfriars and Southwark bridges, to 
widen St. Paul's Churchyard, construct subways, &c. 

The Corporation of the City of London are also promoting a bill to 
enable them to work tramway authorised by Foreign Cattle Market 
(Deptford) Act, 1908, by means of electrical power, to enter into agree- 
ments for supply of electricity, to extend powers in regard to overhanging 
signs, lamps, cranes, clocks, &c., and to extend powers in regard to 
payment of expenses in connection with alteration of clectric supply 
and gas mains, &c. 

№. Helens Corporation: To confer further powers upon the Corpora- 
tion in regard to electricity supply, to attach brackets and wires to 
buildings, to make provision for determining date on which in the case 
of meters registering erroneously. such erroneous. registration shall be 
deemed to have commenced, to provide that notice bv а consumer to the 
Corporation for the discontinuance of supply shall be in writing, to 
enable Corporation to refuse supply to persons in debt to them, to lav 
electric lines and apparatus in streets not dedicated to public use, to 
define the expression " separate supply " in the Electric Lighting Act, 
1909, &c., to enable the Corporation to make by-laws for prescribing the 
materials, construction and stvle of tramcars to be used on tramways 
within and without the borough, to regulate speed of tramcars, and to 
remove cars which are unfit for use, &c. 

Enficld Сая Co. seck (inter alia) powers to make provision with respect 
to payment for gas supply to any person or premises having a separate 
supply of gas or electricity. 

Sidmouth Gas Co. : To dissolve company and incorporate new com- 
pany, to supply gas and electricity, &c. 

Great Northern Railway Co. : To enable Great Northern & City Railway 
Co. to supply electrical energy to the company. 

Н.М. Postmaster-General will introduce а bill to empower him to 
place telegraph lines upon, under, along and across railways and canals, 


and to provide for the hearing by the Railway and Canal Commissioners 


of differences in connection with the exercise of such powers, &c. 


LEGAL INTELLIGENCE. 


mme tienne 


Griffiths and Another v. Benn. 


The hearing of this case was continued before Mr. Justice Ridley and a 
special jury on Friday last. 

Mr. W. GrirritHs, who financed the С.В. patents, said he had received 
some 50 orders for London County Council since. 1904. None of the 
orders were from. Мг. Fitzmaurice’s department. The evidence wag 
tendered to refute the suggestion that Messrs. Win, Griffiths & Co. were 
on the black list of the LECC. 

Sir EDWARD CLARKE submitted that there was no ease to go to the 
jury. The judge having ruled against this, 

Sir Jous Bess was called, and stated that he was not an expert but 
had paid particular attention to the working of surface contact tramways, 
especially in. Paris. He had been on the Highways Committee almost 
from the start of the Council. He had come to the conclusion that any 
stud system was too complicated and difficult for London. He did not 
go to Lincoln to see the G.B. system, but he was present at the midnight 
trial гип. In the Mile End-road he saw people looking at the sparking 
on th» cars, which he afterwards described as fireworks, He took steps to 
ascertain that his facts regarding the roasted horse were accurate. When 
he wrote one of the letters complained of he was glad to recognise that 
the tramway policy associated with his party was justified, but bevond 
that he had no party feeling in the matter. He never intended to attack 
plaintiffs. 

Mr. Greer, К.С. (for plaintiffs): It would be а great misfortune if a 
business firm came in and got a blow intended for your opponents ?—I 


consider firms are liable to have the goods they offer made the subject of 
public discussion. 


The Jv pag: Oh, dear по. 

Mr. MeCarpie (for defendant): Every person is entitled to criticise 
fully what is supplied, and, if need be, condemn it. 

The Дерек: He must justify his words if he does. 
by getting vour facts, then vou can comment. 
Were the facts true ? 

Witsess said he knew there were negotiations for modificationsin the 
system going on between the inventor and the Council's officials, and he 
believed there was joint responsibility for the system as installed. He 
did not know there мах friction. 

Mr. GREER: There was enough friction in the committee without 
introducing any from outside *— He thought what he had said was quite 
fair. considering the materials before him. ‘The officers’ report told him 
that a serious accident had occurred to a horse, that the condition was so 
serious as to stop the service, and that in the public interest the svstem had 
to be abandoned. 

Did vou appreciate the fact that the statements vou were making would 
seriously damage the G.B. Surface Contact Co, ?— И the system in the 
Mile End-road represented that to which vou refer, that must be so, 

The Junek: DI think l had better write down the answer as ves. 

Mr. GREER: И was not your business to write to the newspapers ? Т 
think that in the interests of public safety it was my duty. He regarded 
the attack which had been made during the case upon the officials of the 
London County Council as infamous. 

Mr. GREER: What about the attack upon Mr. Bedell * 

The Jv pk (to witness): You had better not make statements which 
produce such obvious replies. 

Subsequently the Judge- in relation to another point—said it seemed 
difficult to manage the ease: there seemed to be so much touchiness in 
Various quarters. At another point his lordship said to Sir John Benn : 
That is not the way to behave in the witness box. Instead of answering 
questions vou make a statement of your own. 

WrirN Essi said his remarks referred to the stud system in the Mile End- 
road. He never referred to Lincoln, He did not know the system could 
be made efficient, and he understood it could only be used if Mr. Mordey's 
condenser was upon the cars, and a royalty paid to Mr. Mordey for the 
use of it. 

Mr. Н. Gonpow said the speeches he made in the ТСС, оп the subject 
of the Mile End tramways were founded upon what he saw and upon 
his expert knowledge аз an engineer. He considered that the device on 
the car for discovering live studs did not adequately protect horses in a 
busy thoroughfare like the Mile End-road. Before the car could be 
brought to а standstill its momentum would carry it several yards past 
the live studsand when traffic was fast and dense а horse could easily step 
on the stud in the interval. It also took some time for the people to yet 
off the car to put a tripod over the live stud. 

Mr. А. Г. Fenn, LCC. tramway manager, said the London County 
Council tramway system was by far the largest in this country. There 
were 227 miles of electric tramway lines, and 35 miles of horse-car lines. 
Last year 418 million passengers were carried, and the cars ran 40 million 
miles. He had no personal interest in choosing one system to another. 
He wanted the best system for London. Та his communication with 
Mr. Bedell he acted absolutely honestly to make the experiment a success. 
The С.В. Со. made the first magnet and the L.C.C. made the others. 
With the single magnet equipment which the G.B. Со. first proposed 
there were “ fireworks " when the car was on the road. The magnet was 
apparently too short for the speeds at which the car was гип. ‘The С.В. 
Co, agreed that it was unsatisfactory, and many interviews followed with 


Mr. Bedell. 


The ЈерсЕ: Mr. Bedell said the magnet was too weak and not too 
short. 


You must begin 
The question arises here ; 


Пс, 
ИЗ, d, 
hater dig st 
uo bata 

H ita 
emo 
tl Tan 


BS 


oben. fa 
[ИЕШЕ e] 


Kobe 
| 


pa 


THE ELECTRICIAN, DECEMBER 2, 1910. 309 


WirsEss : И had nothing to do with weakness, it was too short. The 
officers of the L.C.C. did their utmost to help the G.B. Co. to make the 
magnets a success, The magnet hardly got on to the second stud before 
the contact With the first one broke, and there was violent arcing between 
the stud ап the chain. Eventually it was agreed that two skates should 
be used. He asked Mr. Bedell how long it would take to supply a second 
magnet for the car, and he said he could not get the castings in less than 
міх weeks It was agreed that he would get the wrought iron part. made 
at the LEC Leytonstone works, and that Mr. Bedell would supply the 
other fittings. The road running after the second magnet was titted 
improved, Alterations in the cars were made to assist the С.В. Ce. т 
getting that equipment on them. He instructed Mr. Bedell to go on with 
мл more equipments, and thought he would immediately take the matter 
т hand. Instead Mr. Bedell went off for a week's holiday. The track 
gear and all sorts of things were altered to try and get that equipment to 
work, Witness ordered 12 further equipments, but the Hishways Com- 
mittee retused to pass the order till the publie running had started. The 
second magnet first. placed upon the cars was too weak. ‘These short 
magnets were taken ой and Jong magnets substituted. When witness 
did that he thought he had removed all Mr. Bedels objections to the 
publie service being started. ‘The publie running was not satisfactory, 
The system as it existed in the Mile End-road was not an eflicient system. 
The difficulties increased as the bad weather came оп, and eventually on 
July 19 he found it necessary to stop the running of the cars. Witness 
and Mr. Fitzmaurice sent a report to the Highways Cominittee in which 
it was stated that there had been serious trouble with the svstem in the 
Mile End-road since the service started, that no less than 44 c.i. stud heads 
had been broken by бае; that many of the T pieces hid been cracked; 
that there had been 927 live studs ; that 728 of those had cleared them- 
selves when hammered; that seven studs did not clear themselves ; that 
87 studs had been replaced; and that there had been five shoeks—-two to 
people and three to horses. ft had not been exactly determined what was 
the extra amount of current required for the G.B. system as laid in the 
Mile End-road. The Highways Committee recommended the abandon- 
ment of the experiment, but the Council did not take exactly that view, 
and Mr. Mordey was appointed. His opinion was that Мг. Mordey's 
experiments were not conclusive. In the carly part of 1909 it was finally 
decided to abandon the experiment. The opinions in his reports to the 
Highways Committee were his honest opinions, He had never worked 
s0 hard in his life as he had worked to make the experiment а success. 
The starting current of one of the Class E cars of the LCC. was about 
eo amperes, and Мг. Bedell told witness he would design the resistance 
studs for 60 amperes. He had no recollection of 40 amperes ever being 
mentioned. Tt was within his own knowledge that 60 amperes could not 
pass through one of the resistance studs designed by Mr. Bedell for the 
Mile End-road. Horse trams were running over the route while the 
experiments were being carried out, and on horse tramways salting had 
to be carried out when there was snow or frost. The instructions as to 
salting were general, and the matter was left to the foreman at each 
depot who was responsible for seeing that the roads were kept open. In 
the early trials some of the studs were sticking and became alive, and я 
hammer was sent for to tap the studs. That was the G.B. Co.'s method 
of testing studs, "Ihe complaint was that he had а 31b. hammer going 
along the road and breaking stud heads. He had only once hammered 
atuds in his life. He went on March 17 to where a live stud was being 
taken up on the read, and he wished to demonstrate a theory he had that 
а horse with а sharp rap of the hoof could make а stud alive. He 
horrawed a hammer and tapped seven studs. Of these five became alive 
sufliciently to light the testing lamps. His assistants used the hammer. 
He only knew of one oceasion where a stud was broken by hammering. 

The гросс: The evidence we have had is that a hammer would make 
astud alive, but a horse would not. 

WiryES8 : | do nct agree with that. 

In reply to Mr. Greer, witness said he considered the eonduit system 
Was an eflicient. system. In. the carly days there were considerable 
ditliculties with it, but that he expected with any system applied to new 
conditions, 

Мг. GREER : Supposing 50 per cent. of the studs in the Mile End-road 
were laid with the earbon too near the cable, that would not be a fair 
test *— Not on that particular point. 

That would dissipate the whole value of the experiment ?—That was 
not the cause of the system being shut down. There would be a greater 
tendeney to have live studs if the carbon was too near the cable. The 
arcing was not very bad when they had the two magnets during the public 
running. И was ridiculous to suggest that the two skates when placed 
only three inches apart ereated a liability to arcing. 

After the G.B. Со. protested against. the opening of tho service for 
public running he had an interview with Mr. Griffiths and Mr. Bedell, who 
seemed to infer that witness was getting the inspection in order to get the 
£vstem damned. He protested against this. 

Have vou ever known of a horse stepping on а stud making it into а 
live stud 7—1 believe the horse that was killed did so. The current. had 
been cut off over night and n» саг had passed over the stud. F know by 
the time tables that there could not have been а car over that stud that 
morning. Mr. Мог4еу`я condenser arrangement was an improvement, 
but it was not а cure. 

Mr. GREER: Did you form the opinion that Mr. Mordev’s trials had 
shown that the system was morc likely to be satisfactory than vou had 
expected in July ?—With his improvements, it was better. 

Your report says they were not conclusive in favour of the system *— 
Yes. What J meant was in ecnnection with the condenser. Ifa stud was 
atruck and would not go down to the cable, the condenser would not. 
operate on a live stud coming immediately afterwards. 


Mr. GREER: But then the live stud in such circumstances would be 
detected by the detecting brush which would operate on the safety 
breaker and stop the саг *— But it might be found too late by that means 
as was proved in the case of the horse which came up suddenly behind 
à саг. 

Mr. Macrice FITZMAURICE said there was no ground for saving that 
by his personal hostility he prevented Mr. Griffiths from getting the work 
of laving the Mile End track. He explained why Messrs. Dick, Kerr got 
the contract. He suggested the change in the access boxes because the 
originals were not sufficiently strong for the Whitechapel тате. As he 
had recommended the system to the Council. he wished to see it succeed, 
The G.B. system was not an efficient svstem for London, 

Cross-examined, Witness stated that, although the G.B. Co, reduced 
their rovalty, he still believed they would give the Council advice without 
eXtra payment. 

The ЭгроЕ: Had it not occurred to vou that Griffiths had best do the 
track work *— No, it did not. | 

Mr. Eames: Could vou have got rid of Messrs. Dick, Kere & Co. by 
caneclling their contract ?— Yes; He was frequently down in the Mile 
End-road, and had no complaint to make. He thought everything was 
going on as well as it could go. It was not because the aceess boxes were 
high or low; that had absolutely nothing to do with the rejection of the 
С.В. system. Regarding the alleged failure of the G.B. Co. to supply 
certain drawings, witness said he would suggest that on the grounds of 
common decency an inventor whose System was being installed would 
have supplied drawings. Continuing, witness said that the whole ques- 
tion about. access. boxes and sumps had absolutely nothing to do with 
whether the G.B. system was good or bad, and the whole thing was an 
absolute waste of time. Tf it had not been for the live studs the running 
would not have been stopped, i 

Mr. Eames: We sav Mr. Mordey got over that difficulty ? -T do not 
accept that. T think all E said to the Council was that Mr. Mordey's 
report was not conclusive. E would say so now. Mr. Mordey did not 
get rid of апу live studs, They expected a system in which live studs 
would not occur. His was an antidote for live studs, and it was an 
antidote which depended on à number of things. 

Mr. Jous BowbptN stated that he did not, as had been stated, recom- 
mend the insertion of a piece of gun metal in one of the magnet poles. 

Mr. Way, who made the amended design for the access box covers, 
said he did not force any alterations upon Mr. Bedell. He understood 
Mr. Bedell agreed to them. 

After hearing further evidence, counsel for both sides addressed the 
Court. 

The Jvpak's summing up was comparatively short. He asked the 
jury to decide whether the words complained of applied to the Mile End: 
road system or to the system of С.В, traction generally. ИИ referred 
to the svstem laid down in the Mile End-road it was not denied that it 
was a failure, although it was stated that it was not a failure of itself, but 
owing to the manner of its installation, Regarding the speeches in the 
London County Council, privilege would hold there unless the jury were 
convinced that there was a governing motive in Nir John Benn's mind— 
if he wished to get votes and did not care what he was saving so long аз 
he could get an advantage over the other side. With the resolution of 
the Council to abandon the system Из prospects went in London, and 
that did not lie on Sir John Benn's shoulders. His lordship then for- 
mulated a number of questions for the jury. 

Yesterday (Thursday) the jury, after nearly three hours’ absence 
returned the following answers to the questions asked by the judge :— i 

Were the words defamatory ?— Yes. й 

Did they refer to the plaintiffs 9- Yea, 

Were they an expression of opinion or statement of faet Ое fact. 

Did they refer to the failure in the Mile End-roa or of the system 
generally 7 Both. | 

So far as the words express facis, are they true *— Mainly untrue. 

Was the defendant. actuated by malice when he used the words com- 
plained of, or any of them *—Yes, exeert in the case of the London 
County Council speeches, 

Have the plaintiffs or either of them suffered special damave, and if ND, 
how much ?— Disagreed. Ж 

So far as the words were expressions of opinion, were they fair comment 
upon facts truly stated *— Fact, not opinion. | 

General damage 7— 612.000. divide equally between plaintiffs, 

Stay of exeeution was granted pending appeal, on security of £5,000 
being given. : 
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Marconi and Others v. British Radio-Telegraph & Telephone Co. (Ltd.) 


Last week Mr. T. Terrell, K.C. applied. to Мг. Justice Parker for 
authority to use the Court electric current for purposes of the trial of this 
action. He said that this would be most convenient for the purpose of 
experiment. The jurisdiction to do this was in the superintendent, 
The superintendent, however, could not do it without the authority of 
H.M. Board of Works, and they would not give their authority until his 
lordship had given permission. The burden of proof in the case was on 
defendants who would have to prove the validity of patents, In their 
opinion it wonld much facilitate the case if they had this current for use in 
cross-examination. All the arrangements would be under the superin- 
tenlence of Prof. C. V. Boys. 

Mr. Justice Parker said that he would authorise the parties to say to 
the Board of Works that, in his opinion, it would be convenient for the 
purposes of demonstrating to him the practicability of the invention and 
other purposes necessary for the trial, that the current should be taken 
from the Court supply. 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. —The mndermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


October 17, 1910. 
23,958 MitcH. Control of alternatine-current induction motors." 
23.973 Cox. Electrical switches. 
23,976 Goopwin. Attachable electric lamp and lamp shi:Id, 
24.003 Stemens Bros. & Co. & FERREIRA. Electromagnetic relays.* 
24.041 BooKER & OuiLvy-WEBB. Arc lamps. 


October 18, 1910. 
24,084 Вкїтї<н IusuLATED & Hersey CABLES & Bayes. Electrical condensers. 
24.106 ANGoLD & Poynter. Arc lamps. 
24,122 Western ELECTRIC Co. (С. Zwietusch & Co., Germany.) Protective covering 
for flexible conductors. * 
24,123 Western ELECTRIC Co. (Western Electric Co., U.S.) Insulator for electrical 
purposes. * 


24.143 Sanchez. High-frequency apparatus. (Date applied for 19,10 09.)*} 


October 19, 1910. 
24.188 Poore & Harvey. Electric pump. 


24.238 Hirst & Акснек. Electric heating apparatus. | ; 
24.272 Кивоу, NEEDHAM & EversHen & Vicnores. Mapnetic armatures or the like, 
24,278 EvERsHED & ViGNCLEs ё EVERSHED. Production, reception, or transmission of 


sound. 

24,286 Kraus & MASCHINENFABRIK UND MUHLENBAUANSTALT С. LuTHER Art.-CEs. 
Magnetic serarators.* 

October 20. 1910. 

24,294 Witiiams & Stevenson, Short-circuiting contact for arc lamp lowering gears 
(Addition to No. 3.361, 10.) 

24,316 Gorton & Pounsrorp. Call indicator and concentrating apparatus for tele- 
graph circuits and the like. 

24.347 paces Transmitting and registering verbal communications by means of the 
elephone. 

24.368 BurrLERs, тр. & DAGNALL. Joints for telegraph poles and the like. 

24.388 BELL. Electric time-switches. 

24.390 Нат & MARCHANT. Telephonic transmitters.* 

24,398 WEEDON. Supports for pendant incandescnet electric lamp fittings. 


October 21. 1910. 

24,421 Змтн. (Erith F. Huth, Germany.) | Receiving method for wireless telepraphy.* 

24,439 Hore. Electric switches adapted to be operated at predetermined times. * 

24,457 CAMBRIDGE SCJENTIFIC INSTRUMENT Со. & PEAKE. Determination of low volt- 
aees in electric circuits. 

24.475 Munro & RaAit-LEss EtLgcTRIC Traction Со. Insulating fittings for overhead 
electric traction systems. 

24.485 FiELD & Ferranti. Electrical resistances. 

24.489 SAMAIA. Actuating conduit traps and car ploughs for electric conduit tramways. 
(Addition to No. 8,862 10.)* 

24,495 E Tee shutter indicators. (Addition to No. 26,502,08. Date applied 
or, 2,5 10. *f 

24.498 Lopce & Leonce. Maeneto-clectric machines. 

24.511 RosENBERG. Variable speed direct-current electric motors, 


October 22, 1910. | 
24,524 Piacant, Pacini & САРЕ:тАМС.  Point-shifting mechanism for railways or 
tramways, worked from the locomotive or the car by means of electricity.* 
24.548 Krause. Incandescent metal filament lamps. (Date applied for, 8 7, 10.)*+ 
24.549 Skaupy. Incandescent metal filament lamps. (Date applied for, 13/7,10.)°t 
24,584 Batstone & Watson. Electric switches and circuit breakers. 


October 24, 1910. 

24,611 Taylor. Limiting the current on a short circuit. 

24,6016 LANCASHIRE Dynamo & Motor Со. & Mason, Electrically operating planing 
machines and the like reciprocating tools, (Date applied for, 2,5,10. Com- 
prised in Application No. 10,749. dated 2 5 10.) 

24,637 WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK С.м.в.Н. Decarbonisinp 
metallic filaments for incandescent electric lamps. (Addition to No. 2,983, 10. 
Date applied for, 12/11,09.)*t 

24.638 Соосн. Brushes for dynamo-electric machines. . 

24.668 CAMBRIDGE SCIENTIFIC INSTRUMENT Со. & Darwin.  Thermo-electric circuits.* 


24,688 BoscH. Guiding electric cables for internal-combustion engines. Date applied 
for. 12,10, 09.)*t 


24,702 KNIGHT. Electrically-driven percussive tools. 


October 25, 1910. 
24,729 Brown. (Arthur Whitten Brown, South Africa.) Drying and insulating ma 
chines for electrical and other apparatus. 
24,730 SUMNER. Current graduating devices for electric lichtine. 
24,810 К Manufacture of incandescent electric lamps. (Date applied for. 
3 11/09.)*t 
24,818 NErLE. Electric lamp supports. (Date applied for, 26/10,09.)*t 


October 26, 1910. 
24.833 WricHt & WarttwonkK. Motor-starting switches. 
24,851 Societe " PHui," Electrical commutators, (Date applied for. 6,8 10.) y 


25.858 BaiLEv. Signal ar.n rheostat for regulating any number of electric currents. 
24,869 SoLoMoN. Electric induction furnaces. 


24.909 WipmeR. Waterproof protector for electric lamps.* 

24,911 HoUSsKEEPER. Electric contact devices for use with moving conductors, (Addi- 
tion to 7.332,10. Date applied Юг, 3,11,09.)*t 

24,912 WESTINGHOUSE BRAKE Co. (Westinghouse Air Brake Co., U.S.) Electric pump 


governors. 
October 27, 1910. 
24.994 McLean & Mapsen. Electric switches. 
25,008 BoscH. Coils for electrical purposes. (Date applied for, 19'5 10.)** 
25,012 Serton-Jones. (Oesterreichische Daimler Motoren Ges., Akt.-Ges., Austria.) 
Electric rail-less trackway with above-ground current conductors.* 
25,014 ВЕск. Telemeters.* 
25.026 SocigrE " Pur." Electrical machines. (Date applied for. 6/8/10.)*t 
25.032 WEINTRAUB. Boronised conductors and in their method of manufacture. (Date 
applied for, 27/10,09.)*1 
October 28, 1910. 
25.036 FAwcus. Cooling of dynamos and the like. | 
25.065 Митев. Portable continuous-current transformers, j 
25.069 WATERHOUSE. Apparatus for wiring buildings. 
25076 SPAGNOLETTI & Joyce. Electric switches. 
25,092 LANGBEIN-PFANHAUSER-WERKE AKT.-GEs. Manufacture of detachable electro- 
lytic iron deposits. (Date applied for, 12,11,09.)*f 


October 29, 1910. 
25,167 Frien. Krupp Axt.-Ges. Continuous-current dynamo machines. (Date applied 
for, 12/1/10.)*t 
25.172 Glover & GLover & Co. Coin-controlled mechanism for governing the supply 
of pas or electricity. 
25.179 Manny & Binzer. Selectiv> signalling-devicss.* 
25,205 Bauer. Producing X-ray pictures and appliances thefe or.* 
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SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


16.447 MibpcLEY & VANDERVELL. Dynamo-electric machinery. 

16,559 Мисн. Control of induction motors. 

16,895 EversHep, Кикот & EvERsHED & VicnoLes. Electromotors and the pro- 
duction of sound-waves for signalling to a distance. у 

23.634 SHEwaRD. Construction of electric lamp-holders. (Post-dated 15/4/10.) 

24,023 Scott. Direct-current electric motors. 

24,126 В.Т.-Н. Со. (С.Е. Co). US. Dynamo-eloctric machines. 

24.127 Parsons & Law. Regulation of the voltage of alternating-current machines 

24.434 CARTER. Dynamo-slectnc machines. : 

24,561 М ме, Electrical conduits and асс 25501 35. 

24.566 Hisst & Ансогр. Arc lamzs, 

24.958 Jevons. Electne welding. 

25.144 SmitH & Goon. Dynamo-electric machines or electromagnetic power devices, 

25.230 Lecocne. Direct-current electric motors. 

25.718 Kerivin & James Write. CLARKE & CHETWYND, 

25.734 Siemens Bros. Dynamo Werks & Kicss. Electrical propulsion ot stipe, 

27.181 KELVIN & James WHITE & CLARK. Manners cem; asses. (Addition to 10 200 07) 

27.395 British RADIO TELEGRAPH & TELEFHCHE Co, & BALSILLIE, Tratismicsion of 
messages by wireless teleeraphy. 

27.478 Mavor & Maver & COULSON, 
generators and motors. 

27.953 Moss & Mess. Pumps and motors. 

29,009 Hirst & ANGOLD. Arc lamps. 

29,773 MIDDLEDITCH. Means for preventing corrosion of electrical terminals. 

30,000 Reason & Ress м Mrs. Со. Automatic electric flash ueht device, 


' 


Maenetic comr 2525. 


Power plants embodying alternating current 


1910 SpeciFICATICN. 
645 Axt.-Ges. Brown, Boverr & СЕ. Connection of sinele-phase meters to polye 
phase systems. (Date applied for, 5.4 99.) 
800 Bkcoxs & Ariston, Electne switches. 
824 Скомкточ й Co.. MACFARLANE & Вон. Dynamos and motors. 
1.194 Siemens Bros. & Со. & Dikseruorsr. Electric cables. 
1,483 ScHEIRE. Control apparatus for vapour electric devices, (Date applied for, 
under International Convention, 21:1 9.) 
1.915 Stewart. Magnetic speedometers. 
2.263 BLACKWELL. Arc lamps. 
2,883 ETABLISSEMENTS DE Dicn-Bouton (Soc. Axon.). Hiehstension maeneto mas 
chines for internal-combustion motors. (Date applied for, € 2 09.) 
2933 WESTINGHOUSE METALLFALEN-CLUHLAMPENFABTZIK GES. Decartonistne metal'ic 
filaments for incandesc^nt electric lamps. (Date a; plied for, 19 2 994 
3,117 Sig«ENs-SCHUCKERTV.ERKE Ges. Transmitting power by means of po yphass 
alternating electric currents. (Date applied for, 27 2 99.) 
3.125 Parsons. Drivine-wear for ignition maeretos and similar devices. 
3.383 Winters. Combined trolley wire hangers and automatic circuit-5reakers. 
3,610 WESTINGHOUSE METALLFADEN GLUHLAMPENFABPIK GES. Tunesten filaments for 
incandescent electne lamps. (Date apphed fer, 15 2 299.) 
3,631 ScHNEIDER. Manufacture of accumulators. and more particularly the manu» 
facture of positive electrodes tor the same. 
3.818 Siemens Bros. & Со. & DigsELHoRST. Electric cables. 
4098 URRBAIN. FEIGE & Scat. Electric lamps. 
4.713 BARNES & Jensen, Electric lifts. 
5,117 Siemens Bros. DvuAMC Works, КЛЕГЕДР & ScHarrrer. Ventilation of dynam 
electne machines. 
5.561 CaRBCHE. Arc lamps. 
6.653 BoscH. Macneto-clectiic ignition-maclines. (Date applied for, 10 5 22 
6.706 MARSHALL. Manufacture of flexible metalic tubes or tor armourine insulated 
electric and other cakes, 
6,895 к & SEM. System for use in long distance telephony. (Date applied for, 
‚3 09.) 
7,305 Soc. L'Air Liquipg. Separation of охур:п and nitrogen from the air. (Date 
applied for. 24 3 22) 
9,489 Тномрзом. (Ernst Eisomann & Co, G22.) Dovieo»z for automatically controlling 
the ienition репо i in mazneto-?lectric ienition avtaratus. 
10,036 WitzENMANN. Armouring cables or the like with metal tubing. (Addition to 
4,957 29.) 
10,208 Meynier. Dvnamo-electric machine. (Date applied for, 25 4 97.) . 
10,210 THoMPsON (Ges. für Drahtlose Telegraphie.) Strenethening weak electrical 
impulses, particularly applicable for use in wireless telegraphy. 
10.474 HIRSCH. Electric switches. 
11.600 Boscu. Terminals for electric cables. (Dat? applied for, 23 7/09.) 
11.614 Apams Мс. Co. (Cutler Hammer МК. Со.) Alternatine-current magnets, 
12.858 В.Т.-Н. Co. (С.Е. Co., US.) Centrifugal compressors, 
13.521 В.Т.-Н. Co. (С.Е Co.. U.S) Elestric motor control systems | 
13,985 Siemens & НатзкЕ Акт.-СЕз$. Receiving and registering appliances for electric 
sivnals. (Date applied for. 26 3 29) 
13,991 WipESREN & WIDESREN. Contro'line from а distance elsctii?. ancaratus, and 
especially telecraph apparatus and the like. (Date anplie! for. 18 o 29.) . 
14.125 Exe EriEKkTRICITAT3-GES. Dy:ame-electric machines. (Date applied 
or, 106 99.) 
14,355 Siemens Bros. & Co. (Siemens & Halske Akt-O»;) Siznalling apparatus 
operated from a distanca. (Addition to 14,210 J.) 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be had from The Electrician office, post free 


(unless otherwise stated) on receipt of published price, adding 3d. for books pubiished 


under 3s., and 5 per cent. (or books published nett, Add 10 per cent. for abroad or for 
foreign books.) 


“Solectries : А theory explaining the Causes of Tempests, Seismic 
and Volcanic Disturbances,” Ву А. J. Cooper, (London: J. D. 
Potter.) Pp. ii.4 100... Price 10s, 


“ Beanspruchung und Durehhang von Freileitungen.” Ву Robert 
Weil. (Berlin: Julius Springer.) Pp. 106. Price M4. 

“Die Aufgaben der Elektrizititsgesetzgebung.”” Ву Юг. Arnold 
Krasny. (Wien: Manziche k.u.k, Hof verlags-und Universitäts- Buch- 
handlung.) Рр. viii.+148. Price K4. 

* Elemente Di Telegrafia e Tefefonia Senza ГИ.” By P. Barreca, 
(Livorno: Raffaello Giusti.) Pp. xii.-- 2654- xxxv. Price L2.75. 

“ Les Enroulements Industriels Des Machines à Courant continu et à 


courants Alternatifs.” By Eugene Marce. (Paris: Gauthier Villars.) 
Pp. ix.+ 240. Price fr. 


“ Les Substances Isolantes et les Méthodes d'isolement utilisées dans 
L'industrie Eiectrique.” By Jean Escard. (Paris: Gauthier Villars.) 
Pp. xx+314. Price 10fr. 

“ Deutscher Kalender für Elecktrotechniker, 1911.” By F. Uppen- 
born and G. Dettmar. (Munich and Berlin: R. Ollenbourg.) 2 vols. 
Vek L, pp. Xi. +578; Voh IL, уи.-- 345. Price М5. 
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NON-LUMINOUS RADIATORS. 


The convector pattern of electric heater for the warming of 
rooms is usually admitted to be rather more efficient than the 


В.Т.-Н. NoneLumiNous RADIATOR. 


luminous radiator. The 
B.T.-H. Co. have just in- 
troduced а non-luminous 
radiator which comprises 
en ornamental cast-iron 
frame in which are en- 
closed cylinderical heat- 
ing elements placed in а 
verticel position. The 
heat is distributed in ell 
directions from this radie- 
tor and by means of a 
three-heat switch, which 
will be seen at the base of 
the radiator in the illus- 
tration, suitable control 
is afforded. The energy 
consumption 1з either 500, 
1,000 or 2,000 watts, ac- 
cording to the position of 
the switch. The makers 
state that the best results 
for average conditions are 
obtained by allowing Ikw. 
for every 1,000 cubic ft. 
of space to be heated, that 
is, | watt per cubic foot. 
The rediator is made т 
four standard sizes for 
voltages from 105 to 250. 


The standard finish is bronze, best polished black or polished 


mahogany. 


Price list No. 230, which cen be obtained from 
the company, gives full details. 


The old pattern of key holder, which had a circular motion, 
and which usually jarred the lamp-Folder when turned, is not 
suitable for use with modern tungsten lamps, as the shock is 


likely to break the filament. 
| To obviate this the push pat- 
tern peer switch is often sus- 
| pended from an extra length 
of flexible cord at the side of 
the ordinary pendant, so that 
switehing on and off can be 
done without shaking the 
lamp itself. The “ Ella” 
switch-holder has been in- 
troduced es а combination 
| of pear switch and lamp- 
holder, and should meet a 
long-felt want for e combined 
holder end. switch for metel 
lamps. "The holder is illus- 
| trated herewith, and is being 
put on the market by Bon- 


A NEW SWITCH HOLDER. 


| nella Bros., 40, Rosoman-street, Clerkenwell, London, E.C., 


who will be pleased to supply particulars as to price to inte- 


rested inquirers mentioning this journal. 


We have closely 


examined a sample submitted to us, and the switch certainly 
has an easy sliding motion without jar to the holder. 


*"KALBITUM " PAINT. 


_ With a view to bringing more prominently to the notice of 
Из present and prospective buyers the merits of ** Kalbitum ” 
paint, Messrs. Callenders are sending out a neat form of foun- 
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tain pen which bears the single inscription in small letters, 
" Use Callender's Kalbitum paint." The pen is of the self- 
filling variety, and operates on an entirely novel principle. We 
understand that one of these pens will be sent to interested 
enquirers upon application. We have had occasion to draw 
attention to the special qualities of * Kalbitum " paint in our 
columns, so that it is not necessary for us to dissertate further 
upon them. 


*STANNOS " WIRES FOR RADIATOR CIRCUITS. 


Owing to pressure of space we have been obliged to omit 
from this issue some interesting particulars of the adaptability 
of *Stannos" wires to electric heating and cooking circuits. 
We may, however, remark that by the use of these wires the 
cost of special circuits is considerably reduced. We propose 
to deal with the subject fully in our next issue, 


THE WEEK’S TRADE LITERATURE. 


Manufacturers have again showed considerable activity during the 
pest week in the publication of new lists and catalogues, Most of 
these are prepared with attractive covers, doubtless to test the busy 
buyer to look further and become acquainted with the good things 
inside. 

А Соор CABLE LisT.— The publications of Messrs. Siemens Bros. & 
Co. are all prepared to 2 standard size, being issued with a view to 
filing. We always expect something distinctive from this firm, and 
in their latest catalogue of cables and wires we find a publication well 
up to standard. A cable list does not lend itself to an abundance of 
illustrations, but those included in the present list are quite germain 
to its subject matter. Woolwich works * where the wires come from" 
are depicted both as a whole and in parts, the latter being some 
excellent views of the lead press shop, the tank house and the main 
yard. The matter in the list is carefully classified. In addition to 
the usuel tables of wires and cables, gre several columns of useful 
data put up in tabular form. The Association and Non-Association 
cables and wires are listed in separate sections which are easily 
referred to; the list concludes with a section on bell and flexible 
wires. 

CENTRAL STATION LrrERATURE.— The Electric Supply Publicity 
Committee sends us а batch of new literature which it furnishes by 
arrangement to centra! stations for commercia! development work. 
Leaflets and folders on electric heating and cooking, and a pamphlet 
on electric lighting. In addition there are small adhesive labels, in 
colour, for sticking to correspondence as gentle reminders upon the 
uses of electrical energy. А calendar design particularly takes our 
fancy as an attractive and appropriate advertisement. It represents 
Hodge in smock and hob nails, dropping a candle in amazement at 
seeing an electric lamp. The wording is `* A startling improvement 
on all other Illuminants." In bold letters at the top are the words 
'" Electric Light." We should like to see this design reproduced as а 
poster. It would stand it and look well as a metal lamp advertise- 
ment. The blackness of the shadow гї once impresses the mind 
with the brilliance of the light. Our congratulations to Mr. Н. В. 
Renwick on these latest efforts. be 

Tur ELECTRIC KLEENALL,—This is the title of a booklet just 
issued by the General Electric Co., dealing with a new vacuum 
cleaner which the company is taking special steps to introduce to the 
electrico! trade. The beoklet has been written to appeal to the 
average housewife, and its pages positively shout the good points of 
the apparatus. It is practically impossible to turn over the pages 
even in the most casual manner without becoming acquainted with 
the merits of the electric Kleenall. ©The copy we have received is an 
advance proof, but the half-tone illustrations, which depict the Kleen- 
all in the hands of a fair damsel, are clearly reproduced. We are 
asked to state that the company would like to hear from electrical 
contractors and station engineers so that they can arrange for the 
supply of a quantity of these booklets in time for the Christmas 
trade. The Kleenall is a handy little device and would make an ideal 
Christmas present. 

CROMPTON DvNaAMOs.—From the Crompton press we have received 
this week a copy of List D.25, in which the company’s standard 
direct-current dynamos are fully described and priced. These 
machines are well known in the industry, so that it is not necessary 
for us to enter into details. Interested enquirers should apply for a 
copy of the list, which will be forwarded immediately-on requeste | 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


| BRITISH NOTES. 
Bishop's Stortford.— The Council have decided not to proceed with 
their electric lighting scheme. The local gas company possess elec- 


tric lighting powers, which will come into force on the expiration of 
tie Council's order. 


East Ham.—Tenders are to be invited for condensing plant and 
extensions to generating plant at the electricity works. 

For the supply of current to picture palaces the existing rates will be 
charged, but all accounts are to be rendered weckly, and a discount of 
10 per cent. allowed if paid within seven days. 

Finchley.—An inquiry is to be held into the Councils application 


for sanction to borrow £10,000 for extensions of mains, house ser- 
vices and meters. 


Heckmondwike. — An inquiry was held last week into the Council 9 
application for sanction to borrow £24,150 for extensions of the 
electricity supply undertaking. 

The inspector (Mr. Н. Ross Hoover) complained that the L.G. Board 
had had to wait four years for particulars of the amount spent on capital 
account, and when they got them the figures did not correspond with the 
published statement in the Board of Trade returns. "Phey. could not 
begin inquiring about granting borrowing powers if no one could tell 
them the amount spent. In December, 1904, the expenditure in excess 
of sanction had reached £10,000, and the reasons given for not applving 
earlier for further borrowing powers called for some comment. ‘The 
Council, regardless of statutory authority, had preferred to pay a bank 
31 per cent. on debit balances rather than have an inquiry and go into 
the open market, and they had consequently created a suspense account 
of £20,000. Some of the expenditure for which borrowing powers were 
now sought was in respect of outlay for which only short periods could 
be granted, and the time having elapsed, they would have to be paid for 
out of revenue. | 

On behalf of the Council, it was stated that the discrepancies pointed 
out were owing to sums having been transferred from one account to 
another. It was also explained that there was а surplus of about 
£6,000 to provide a sinking fund in respect of unsanctioned expenditure. 

The Inspector afterwards put а number of questions to ascertain the 
dates when the various items of expenditure making up the £20,000 
over-spent were incurred, Ultimately the inquiry was adjourned. sine 
dic. 


Hornsey.— The following optional tariff for power supply has been 
adopted : — 

Day supply, for certain approved classes of load and to certain appa- 
ratus, ld. per unit, through a clock switch, in such manner that current 
is cut off on peak load; for domestic purposes, for each kilowatt of 
apparatus installed £3. 15s. per kilowatt per annum, paid in advance as 
follows: For each winter quarter, £1. 10s. ; for each summer quarter, 
ds. 641. ; or, if paid in advance for one year, £3 per annum. АЦП units 
coasumed to be charged at 34. per unit. 

Hospital Lighting.— The Scottish Central Electric Power Co. have 


been asked to submit estimates of the cost of the electric lighting of 
Bannockburn Hospital. 


Jarrow.— Additions are being made to the electric power installa- 
tion at the local docks of the Mereantile Dry Dock Co. 

The existing sub-station contains two electric 300kw. transformers 
(from 6,000 to 440 volts), two Reyrolle 6,00€- volt ironclad feeder panels, 
a motor transformer panel, and а 440-volt transformer ране]. The sub- 
station, which contains the switchgear, is being extended and divided into 
two transformer chambers and high and low switch chambers. TheJlows 
tension switchgear will in future consist of two transformer panels, 
with a rated capacity of 1,200 amperes at 440 volts, and is of the Reyrolle 
tvpe. 

Leicester.— Application has been made for sanction to a loan of 
£12.000 for cables and works in connection with the supply of 
electrica! energy for power from the tramway power station. 

Light Railways.—Morley Corporation are applying for ап order 
authorising the construction of two lengths of light railway. 

Hertfordshire County Council are applying for the revival and 
amendment of powers granted by Light Railway Order of 1906, &c. 

Messrs. G. Balfour and А. H. Beatty are applying for an order to 
authorise the construction of an additional length of light railway in 
Luton and the parishes of Limbury and Leagrave. 

Halesowen Light Railways Co. are applying for an order to con- 


struct two lengths of light railway апа to extend time limited by 
their 1901, 1902 and 1909 orders, 


Portsmouth Street Tramways Со. seck an order to construct and 
work light railways between Gosport, Privett and Lee, Кес, 
sest Kent Light Railways Со. are applying for an order for the 
construction of four additional lengths of light railway and Гог raising 
additional capital. 


London County Council.— On Tuesday sanction was given to 
Southwark Council borrowing £6,909 for eleetricity supply. 

New Tramways.—The Finance Committee submitted figures showing 
the estimated net cost of the tramway schemes to. be submitted to 
Parliament next session. The cost of construction and equipment of the 
tramways is estimated at £830,340, and the street improvements thereby 
necessitated will cost £357,260. 

Westminster Electrice Supply Corp.— The. Building Act Committee 
recommended that consent be given to the application made on behalf 
of the above company for the erection of further works at the Eccleston- 
place generating station, 

Electrical Hliminations.— Vhe Fire Brigade Committee reported having 
considered the question of the precautions that should be adopted for 
minimising the possible risk of fire from the arrangements which may be 
made for the street illuminations on the occasion of the Coronation in 
June next. On the oceasion of the coronation of King Edward VII. in 
1902, the chief officer of the Fire Brigade drew attention to the consider- 
able risk of fire that might attend the arrangements for the street 
illuminations, and a circular letter was sent to all the electric supply 
authorities in London drawing attention to that risk, and suggesting that 
special care should be taken with the illuminations. Having regard to 
the rapid development and extension of electric lighting during the past 
10 years, it was probable that the illuminations next year would be on a 
very much larger seale than on the previous oceasion, and, judging from 
the inquiries already made of the Council, it appeared that electric 
lighting would be extensively used for the purpose, While the Council, 
however, had no power to make апу regulations in the matter, they 
thought it would be advisable to take some action similar to that taken 
in 1902, and the chief officer of the Fire Brigade had with that object drawn 
up the following suggested precautions, based on the experience obtained 
in connection with the electrical arrangements at theatres and music 
halls, exhibitions, е. :- — 

1. All installations should be inspected, tested and approved by the 
local supply authority. before connection is made, and апу installation 
that has not a satisfactory insulation between poles, and between either 
pole aud earth, should not be connected. 

2. All circuits and. sub-circuits should. be provided with properly 
proportioned fuses to cach pole : and sub-cireuits should be limited to а 
maximum of (sav) 2 kw. each, and should be arranged with due regard 
to current density in the conductors. 

3. No bare conductors should be used, and all conductors within 
reach of the public should be specially protected by suitable conduits ; 
and all metal conduits or coverings should be etticiently " сатса. 

4. All switches, fuses, terminals and connectors should be protected 
from effects of weather and from possibility of mechanical intury. 

5. Festoons, garlands, &с., containing lamps should be provided with 
means of support independent of, and insulated from, the conductors 
and should be secured in such a manner as to minimise risk of injury 
from wind. 

6. All shades and decorations of combustible materials in proximity 
to lamps should be rendered non-intlammable by a process which will 
withstand the action of rain for several days, and no shades or decorations 
of celluloid or similar substance should be used. 

7. The installations should be connected, where practicable, at the 
main intake, or at the main distribution boards, so as to avoid the possible 
overloading of the house wiring. | 

А сору of this list should be forwarded to all local authorities aud 
companies supplving electricity in London, and also to newspapers whieh 
deal specially with electrical matters. The Conimittee expressed the 
belief that the supply authorities and the press would welcome such 
action and would co-operate with the Council in the matter. И is not 
proposed that the Council should take апу responsibility, since, apart 
from the question of the Council having no direct jurisdiction, detailed 
inspections by the Council would be necessary and that would be im- 
practicable, having regard to the fact that the installations would be, 
fitted only a few days before the date of use; but а system of inspection 
such as could be organised by each supply authority for its own district 
and in its own intezest would be of great advantage in reducing the fire 
risks, which in crowded resorts and thoroughfares, might otherwise be 
SCTIOUS. 

The report was adopted, 


Tramear Lighting.— n answer to questions, Mr. E. White, chairman of 
the Highways Committee, stated that, љо far, metal lamps were not 
satisfactory for the lighting of the tramway cars. | 

Liver pool-road Tramways.—The Highways Committee report proposing 
that the tramways along the Liverpool-road was further discussed. 
‘During the course of the debate Mr. White said that one great defect 
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about the line was that it led to nowhere. He did not think the expense 
of electrifying the horse system would рау they would not get а 
ratisfactocy return on the outlay. 

Ultimately the Chairman withdrew thw Committee's proposals, 

L.C.C. Tramways. -On the recommendation of the Works Com- 
mittee, Stepney Council have decided to adhere to their decision not 
to consent to the propos ul of London County Council to employ the 
overhead system on the tramways in Burdett-road and Grovoe-roàd. 


Loughborough.—-The General Purposes Committee recommend 
that the offer of the electricity department be accepted for the 
conversion from gas to electrie lighting of the whole of the posts and 
brackets on the route of the existing mains on the terms following :— 

For lighting and maintenance of each lamp per annum, £2. 18x. 6:1. for 
three vears (including cost of conversion), and after that period £2. 15s. 
рт hmp per annum; lighting anl maintenance to include current at 
21d. per unit, Cleaning, repairs, renewal of lamps as and when required, 
based on the price of lamps at 3s. 94. each, supply of outside globes, 
switching and painting, an allowance to be made of any reduction that 
may be made in the price of Osram lamps. 

Mines Inspectors.—In the House of Commons lest week the Home 
Secretary (Мг. W. Churchill) announced that, in order to give 
effect to the recommendations of the Roval Commission on Accidents 
in Mines with regard to the inspection of mines, he һа decided : — 

1. То provide for more frequent visiting of mines and quarries, and to 
secure a closer supervision of the detailed requirements of the Acts and 
Rules on which the safety of the worker so largely depended ; and he had 
decided to establish а new class of sub-inspectors of mines and quarries 
not necessarily possessing the high technical and scientific attainments 
required of the present inspectorate, but certificated men having a 
thorough practical experience of underground work in mines or work in 
quarries, He proposed to create 30 of those posts, and to appoint to 
them men drawn from the ranks of those who were actually engaged as 
miners or quarrvmen. ‘These sub-inspectors would receive salaries of 
£150, rising bv annual increments of £5 to £200, and would give their 
whole time to visiting and reporting on mines and quarries. 

2. He proposed to increase the higher statf of inspectors by appointing 
12 more junior inspectors, and making permanent a temporary post 
Which would have come to an end this усаг, an addition of 13 in all. 

The additions to be made immediately. the necessary arrangements 
меге completed would be 12 sub-inspectórs and 6 Junior inspectors, in 
addition. to the temporary inspector. made permanent. That first 
instalment would hy itself augment by nearly 50 per cent. the number of 
the present staff. When the whole scheme was completed, the staff 
would be able to treble the number of inspections at present made. 

In addition he proposed to strengthen the central statf Бу adding an 
inspector of junior rank, to assist the chief inspector, and, аз had already 
been announced, he had appointed a Labour Adviser, to be attached to 
the Mines Department. 

National Electrical Manufacturers’ Association.— A special general 
meeting of this association will be held at. Balfour House, Finsbury- 
pavement, E.C., on Dec. 13 at 2:30 p.m.. for passing the new articles 
of association, This meeting will be followed by a mecting of the 
committee, 


New Acts of Parliament.—On Nov. 28 the Royal Assent was read 
tothe Expiring Laws Continuance, Loch Leven Water Power (trans- 
fer) Order Confirmation, London Electric. Supply and Leeds 
Corporation Acts, 


Newport (Mon.).-—The Local Government Board have sanctioned 
the greater part. of the Joan recently applied for by the Council, but 
the Board have withheld sanction to a sum of about £3,900, 


Presentation.— Burton-on-Trent tramways staff have presented 
Mr. P.J. Pringle (who ia leaving for Australis), with an aneroid baro- 
meter, and an entrée dish for Mrs. Pringle. ? 

Presentation. —Tire stiff and employés of the Guernsey Electric 
Light & Power Co. recently presented the retiring engineer and 
manager, Mr, C, Lakin-Smith. with an oak cabinet. 


! Pr ovisional Order Revocation.—The Board of Trade have revoked 
the Pickering Electric Lighting Order, 1901. as from Nov. 18. 
Restoration of Lapsed Patent.—-An order was made on Nov, 24 
restoring lettera pateat No. 14.851/1906 (dated June 30. 1905), 
Eranted to Kiibenhavns Telefon-Aktieselskab, for = Improved 
apparatus for the eutomatie distribution of the operating service 
m telephone exchanges," 
| Rotherham.—On Wednesday the Council approved of the pro- 
Jected bill. for powers to authorise the use of the rail-less trolley 


system on certain routes between Rotherham and Maltby, Tickhill. 
Dinnington and Aston, | 


southampton. — The electrical engineer (Mr. H. F. Street) has sub- 
чы | his committee three schemes for putting into practice the 
ро vers obtained under South impton Corporation Act, 1910, as to 
d Iding electrical fittings, &c., to be let on hire. 
и. ur шене & scheme whereby the cost of installation, 
price paid t Roe could be repaid in 12 equal quarterly payments. The 
classes of premi S Contractors is to be according to schedule for various 
and speci Г: mises, The consumer is to рау outright for lamps, shades 
"pecia! fittings and repairs ог renewals, Mr. Street further suggested 
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that, ах regards the hiring out and rentals of motors and radiators, a 
charge of 20 per cent. of the prime cost of the motor and other gear be 
charged as rent per annum and in connection with radiators a rental of 
әх. per vear, the consumer to maintain same. 

The Committee have adopted the recommendations and they have 
resolved that for hiring Gf motors which cost less than £100 a rental 
of not less than 20 per eent, of the prime eost be charged per annum, and 
that the hiring of motors costing above £100 be Бу special arrangement, 
renewals being free. A rental of 10s, рег annum is to be charved for 
radiators, | 

Stourbridge.—-Tne County police buildings are to be wired. 

Surrender of Letters Patent.— Notice is given that Messrs. SNieinens- 
Schuckertwerke Ст. Б.Н. have offered to surrender letters patent 
No. 18.328/1909, of Aug, 11. 1908, for an invention for“ Improve- 
ments in flame are electrie lamps.” Notice of desire to be heard with 
reference to such surrender should be sent to the Comptroller-General 
of Patents, 25, Southampton-building:, London, W.C, by Dee. 23. 

Tewkesbury.—The Council are negotiating with Messrs. Edwards 
& Armstrong in connection wit the erection of electricity supply 
works, 

Village Lighting. —The village of Llanwddyn is now lighted elec- 
trically, curreat being supplied by Liverpool Corporation waterworks 
at Lake Vyrnwy. In addition to the publie lighting, current is зир- 
plied to the loc*! church and chapel, the hotel and other buildings. 

Walthamstow.—The Electricity Committee have decided that 
from the end of November a fixed charge of 2d. per unit is to be made 
for electricity consumed on bioscope lanterns and for the illumina- 
tion of signs taking not less thon 3 amperes, and that the ordinary 
rates be eharged for liznting clematograph theatres, 

Wireless Telegraph Notes.— Baron de Forest is offering a prize of 
£4.000 for the first all-British Hving machine which negotiates suc- 
cessfully а cross-Channel tight. Capt. Maitland, en aspirant for 
this prize, is about to attempt the journey, and. it is stated. has 
equipped his machine with the most perfeet aerial wireless appa- 
Uus yet devised. Mr. Thorne Baker is the designer of this equip- 
ment, which has been manufactured by the Marconi Co., the object 
being to maintain constant wireless communication between the 
aeroplane and a tug which hes been chartered to eecompany the 
expedition. Lieut. Watkins will pilot the machine. 

The Austrian Minister of Commerce, Dr. Weiskireliner, has issued 
an order thet elt Austrian passenger ships whose service extends 
beyond Gibralter or Aden, must be equipped with wireless telegraph 
epparetus, 

Wireless Te'ephony.—'The Paris correspondent of the '* Pall Май 
Gazette" says wireless telephony at sea is soon to eater upon à new 
and practicable phase. On the "^ Justice." lagship of the French 
¿dmiral of the second division, trials are ргосе ти in wireless tele- 
phony, which are stated to promise a great advance. the main object 
being that the e mmanders of two vessels сап orally communicate 
direct with one nother without the interference of a third person in 
the person of the operator. 


COLONIAL AND FOREIGN NOTES. 


Argentina.- The “ Revi w of the River Plate ” savs the electri- 
fica ion of the Tranvia Nacional (Tetamarti), of Lx Plata, is being 
pushed ahead, and it is hoped to have the first. section open by 
January. 

Government has approved the statutes of the Societ? d Electricité de 
Rosario with а capital of 17,500,000 fr. ‘This company hax acquired 
the undertaking of the Rosario Electricity Co. 

Australasia.—1t is announced that it is intended to manufacture 
steel rails at the Lithgow Iron Works (С. & С. Hoskins, Ltd.). Lith- 
gow, N.S.W. The company have taken а contract to supply 10,000 
tons of rails to the Railway Department in 1911, and thereafter to 
тесе the entire requirements of the Depertment, estimated at 20.000 
tons per annum. А 26 in. mill is already installed at the works. and 
other rolling plant is on order. The company receive а bounty. 

Brazil.—A decree (No. 83.110) was recently issued earmarking a 
sum of 110,000 milreis (£12,350) for the construction of telegraph 
lines from Porto Martinho and the Paraguay frontier, and from 
Gayaz to Boa-Vista. 

Holland.—The Belgian Legation at The Hague report that the 
Noord-Zuid Hollandsche Tramweg Maatschappij propose to substi- 
tute electric for steam traction on the tramway between Mdb 
and Noorwijck and to reconstruct the track so as to modify the 
present sharp curves. | má 

Italy.—The Societa Elettrica Bresciana (Brescia) axe obt. ne 
a concession for constructing and working urban electric tramways 
B on Anon. des Tramways Provinciaux de Naples have 
obtained a concession for constructing-and working ап electric 


tramway from Auersa (0, Casel di Principe, Naples. 
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Paraguay.—The “ Review of the River Plate" states that Con- 
gress has approved the scheme submitted by M. Carosio (Buenos 
Ayres) for electric tramways and electricity works for Asuncion. 

M. Manuel Rodriguez (chairman of the Central Paraguay Railway Co.) 
was another applicant for the concession, and Mr. Carlos Bright threat- 
ened legal proceedings if Congress granted a concession for а power 
house on the ground that Mr. Muller, whom he represented, already held 
a concession to provide Ascuncion with electric tramways and an electric 
power house, and the latter powers had not yet expired. 

South Africa.—Standerton (Transvaal) Council have received 
permission to borrow certain sums, including £2,450 for electric 
lighting. 

Spain.— The Cia. del Traavia Urbano de Bilbao have applied for a 
concession for the construction and working of an electric tramway 
for the carriage of goods in Bilbao. 


TRADE NOTES AND NOTICES. 


«THE ELECTRICIAN" ELECTRICAL TRADES? 
DIRECTORY AND HANDBOOK.—The r910 Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 15s. 9d. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included іп the 1910 Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

Tenders are invited up to Jan. 25, 1911, for the supply to the Post- 
master-General's Department in New SoutH WALES of one portable 
petrol-driven winch ; until Jan, 24, 1911, for the supply of twisted- 
pair wire tothe Postmaster-Genera!'s Department in VICTORIA ; and 
until Jan. 25, 1911, for the supply of insulators, wires, &c., to the 
Postmaster-General’s Department in SOUTH AUSTRALIA. Tender 
forms, specifications, &c.. from the Commonwealth Offices, 72, Vic- 
toria-street, London. S.W. See advertisements. 

BankiNa Urban District Council invite tenders for supply and 
erection of a 400 kw. Diesel engine and dynamo, 250 kw. motor- 
generator, traction battery and reversible booster, main switchboard 
and connections and overhead travelling crane, Copies of specifica- 
tion, with forms of tender, &c., from the office of the engineer, Mr. 
Henley L. Howard, M.L.E.E. Tenders, addressed to the Chairman 
of the Council, Public Offices, Barking. by 7 p.m. Dec. 20. 

Leyton Urban District Council invite tenders for the supply and 
erection of а 600 kw. mixed pressure steam turbine set, with all 
accessories. Specification, with form of tender, from the electrical 
engineer, Mr. Е. Harman Lewis, Cathall-road, Leytonstone. Tenders 
must be delivered at the meeting of the Council at the Town Hall, 
Leyton, on 20th inst. at 7 p.m. 

Lonpon Country Сосхси, invite tenders for the overhead elec. 
trical equipment on the trolley system required in connection with 
the construction of the new tramways between Putney Bridge and 
Wandsworth High-street. Specifications, &c., from the clerk of the 
Council (Mr. G. L. Gomme), County Hall, Spring.gardens, S.W., 
.where tenders must be lodged by 11 a.m. Dec. 6. 


Lonpon Country Сосхси, also invite tenders for supply of ash 
dust removing plant, by suction fans, for the electricity generating 
station, East Greenwich; also for supply of about 5,000 tons of 
steel girder tramway track rails and fastenings, and about 700 tons 


of conductor tees. Tenders by 11 a.m. Dec. 6 


TIPPERARY Guardians want tenders by noon Dec. 10 for the 
crection of an electric lighting and power laundry installation at the 


workhouse. Specifications from the clerk. 


Вотневнам Corporation invite tenders for supply and delivery 
of h.t. feeder, rotary converters, transformers and switchgear, 
Tenders to Town Clerk by noon Dec. 13. 

IsuivGTON (London) Lighting Committee invite tenders for supply 
and erection of h.t. switchboard. ‘Tenders to Town Clerk by noon 
Jan 12, 1911. 


BECKENHAM Council want tenders by 4 p.m. Dec. 12 for 12 months’ 
supply of Midland small coal. 


Tenders are invited for supply of 6 tons bare hard-drawn соррег 
cables to the city of MELBOURNE, Australia. Specifications, tender 
forms and conditions from the agents for the City Council (Messrs, 
Mellwraith, McKacharn & Co. Proprietary, Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders by noon, Dec. 13. 

Tenders are invited up to Jan. 4 for supply of iron poles, iron- 
work, and switehboards to the Postmaster-General's Department in 
QUEENSLAND; and up t» Jan. 10, 1911, for the supply of contacts 
and condensers to the Postmaster-General's Department in Vic- 


TORIA. Tender forms, &c.. from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. 


Tenders are invited up to Jan. 10, 1911, for the supply and delivery 
of telephone cable to the Postmaster-General's Department in Vic- 
TORIA. Tender forms, &c.. from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. 

Tenders are invited up to Jan. 4, 1911, for the supply of three 
multiple switehboards to the Postmaster-General’s department, 
New остин Wares. Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. 

Tenders are invited up to Dec. 29 for supply of battery and line 
material and instruments, and also for supp!y of telephone cable, to 
the Postmaster-General's department, Зостн AUSTRALIA. Tender 


forms and specifications from the Commonwealth Office, 72, Victoria- 
street, London, S.W. 


INVERCARGILL (N.Z.) Corporation want tenders hy 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &e., car bodies, ear equipments, trucks, overhead mate- 
rial, wires and cables, steel poles, tower waggon, clectric lighting 
plant, &с. Specifications from Messrs. W. Coward & Co., 91, Fins- 
bury-pavement. London, E.C.. or Messrs. A. Dickenson & Co., 
Central House, Birmingham, and Gresham House, London, E.C. 


ТАТНАРЕ (N.Z.) Council require tenders by 5 p.m. Jan. 11 for the 
supply and erection of a hydro-electric lighting and pumping plant. 
Specifications, &c., can be seen at 73, Basinghall-street, London, Е.С. 

The date for receiving tenders for the construction and working of 
electric tramways in CONSTANTINOPLE and suburbs is extended to 
Dee. 28. Specitication (in French) may be seen at 73, Basinghall- 
street, London, E.C. 

Tenders will be received by the Italian State Railway Depart- 
ment, Rome, on Dec. 14 for the supply of four electric motors. 


The municipal authorities of JERUSALEM will receive tenders until 
Dec. 31 for erection and equipment of electricity works and the con- 
struction of electric tramways. Tenders by same date for the pro- 
vision of telephone services at JERUSALEM, JAFFA and BETHLEHEM. 
Specifications, &c., at 73, Basinghall-street, London, Е.С. Local 
representation is necessary. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council hive accepted the following tenders for 
insulating materials and stores :— 

L. Andrew & Co. (£452), British Insulated & Helsby Cables (£15), 
J. North, Hardy & Son (£107), Hooper's Telegraph & India Rubber Works 
(£814), India Rubber, Gutta Percha & Telegraph. Works, Ltd. (£121), 
W. Н. Keys (£14), Micanite & Insulators Co. (£92), Siemens Bros, & Co. 
(£120) and Whiteley Bros. (£230). 

For the electrie lighting of Hoxton House School the following 
tenders were received :-— 

Tilley Bros. (accepted) oo. lle 
ЕО ое 615 0 0 
E. Morgan oo... ccc eee tenet е 
Johnson & Phillips „еее 
С. Weston & Sons co.cc cece ee eee ee eee renee 89) 10 0 
E. Neuwball &.CO.- fons ied ex eee yee wae 934 0 Ө 
Central Motor Engineering Co. ................ 1.041 4 10 
E. Lawrance & Sons 1.147 13 5 

Е. Troy & Со.?з tender was first accepted but withdrawn owing t» an 
error in the tender. 

The London County Council have also received the following 


tenders for the electric lighting of new fire station in Parnell-road, 
Bow :— 


* 9$ 9*9.» V» ооо ооо = ө о ө 


Tilley Bros. (accepted) ........ ccc cece eee III £167 
Johnson & Phillips ...................... 66+, 190 
Malcolm & Allan ....................... hona AER oe 198 
W. J. Fryer & Со.......... о. 


Chief engineer's estimate £170. 
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Leyton Council have placed an order with Venner & Со. for 20 
tramcar meters, at £3. 5s. per meter, and to maintain same at 3s. 3d. 
per meter per annum, and with Johnson & Phillips for Чате arelamp 
carbons. at £5. 19. per thousand pairs Гог 50.000 pairs, to be taken in lots 
of 25.000 pairs each six months, Headland & Headland are to supply 
new are lamps for the hospital at £2 each and maintain the same for 
Is, «dl. per week, exclusive of replacement of outside globes, 


Lambeth (London) Council have placed an order with Burdett & 
Co. Юг an electric motor for washing bottles at £12. 10s., and a start- 
lag switch at £1. Is.. and with Harold Cooper & Co. (at £8. 8s.) for an 
electrically lighted sign. 

Messrs. Geo. Schultz & Co. have secured the contract for the 
Brixham cloctricity works (including the supply of generating plant, 
&c.). which are being erected by the Brixham Gas Co. 

Rawtenstall Corporation have accepted the tender of the United 
Electric Car Co, for supply of six single-deck tramears with trucks 
and Siemens Bros, electrics! equipment. 

Marylebone (London) Council have accepted the tender of the Tudor 
Accumulator Co. for supply of a storage battery at £2,795. 10s., 
with à maintenance contract for 20 years at £220 per annum. 

Tunbridge Wells Education Committe> have accepted the tender 
of Strange & Sons for electric lamps, &c. 


Hul Corporation have accepted the tender of С. Greenwood for 
extending the tramear sheds at £3,676. 

Dartford Guardians have accepted the tender of E. E. Beaven for 
wiring the workhouse at £36. 

Croydon Council have accepted the tender of Ferranti (Ltd.) for 
meters until March 3I, 1912, 

Birmingem Council have accepted the tender of W. Griffiths & 
Co, for the reconstruction of tramways in Bristol-road. 

Heckmondwike Council have provisionally accepted the tender of 
* . » page 
Е. Deane & Beale for condensing plant at £2,668. 

Peterborongh Corporation have accepted the tender of Calleader's 
Co. for the supply of electric cables, at £397. 2s. 7d. 

Commonwealth Tenders.—The following tenders have been ac- 
cepted by Australian Government Departments :— 
| Pestmaster-Generals Department, Х№.5. И’. — Western Electric Co., 
eight sections of. common battery switchboard. for Sydney G.P.O. 
telephone exchange, £9,577, 5s. 
| Railways Department, Mietoria.— British Insulated & Helsby Cables, 
20-core lead-covered impregnated paper-insulated copper cable, £178. 5s. ; 
В. Johnson, ( lapham & Morris, h.d. copper wire, £69. 5s. 4d. per ton. 


BUSINESS NOTICES, 


Мг. T. А. Nuawick, for many уе из chief represent stive for Messrs. 
Dorm in & Мин. has resigned tt position to tike up a similar 
oppontment on the staff of Messrs. Parmiter. Hope & Sugden. This 
necessitates his relinquishing the various agencies which he has held 
during the past two or three years, but as Messrs. PParmiter. Hope & 
Sugden are the selling agents in Lancashire, Yorkshire, Cheshire and 
N. Wales for the Gilbert Are Lamp Co, and for Metalite (Ltd.). he will 


represent these firms also, Mr, Nunwick commences his duties on 
Monday next. 


4 1 * . = 25 м 
Mr. С. Nchniewindt, Neuenrade, М estphalia, Germenv, hes 
=ppomnted Mr. H. H. Cressall, 13, Summer-row. Birmingham. sole 
(EFE) * + . P 
azent for the sele of his manufactures in Great Britain. 


Mr. Semuel Hertford has commenced business on his own account 
end has tiken offices at 67. Lord.street. Liverpool, where he is trading 
5 Semuel Hartford & Co., eleetrie wire and cable makers, and where 
all communie tions should be addressed. 


| Мг. Н. А. Neale end Mr. б. J. Freund inform us that they heve 
коену Severed their long connection with Messrs. Crompton & Co., 
ek they were eagazed in the estim^ting departmeni, and have 
Сие business on their own acert at 31. Budye-row, Canion. 
e London. E.C., under the sivle of Хеле & Кина (Ltd.). The 
o E a speciality of industrial power equipments and 
Me “e pants, end will also carry on a special export business, 
мете Simpikin and Christopher Gibson (irading as Simpkin, 
ne d SO electrical enigneers, 65, K irkstall-road. Leeds, 
Ёсе} Кл a Debts by Mr. Simpkin, 18, County- 
an ad, Leeds, 
M RU pin Leonard Chas. Parkin. Albert B. Parkin 
И о o as the Albion Motor & Engineering Co.), 
Debts by Мг. G FW ja Millbridye, Liversedge, has been dissolved. 
DU 0t Т. Watson, who continues under the old style. 


P : 
т И olverhampton Corrugated Tron Co., Mersey 
100-kw |. "lesmero Port, Cheshire, advertise for sale ап E.C.C. 
: Ч.с. generator, coupled direct to Belliss engine, 145 в.н.Р. 


‚ DECEMBER 2, 1910. 315 


Ecce ee c LL c P 
Three 25 в.н.р. Hornsby oil engines, two direct -coupled to 16 kw. 

d.c. dvnamos are advertised for sale. Applications to the Chief 

Instructor, School of Electric Lighting, Stokes Bay, Gosport. 


Plant Wanted.- -Wolverhampton Corrugated [ron Co., Ellesmere 
Ром. Cheshire, require а 500 kw. generator, direct-coupled to engine, 
See advertisement. 


Patent Exploitation.—The proprietor of patent Хо. 3.680 1908 
relating to ©“ Method of reducing ores, especially iron ores,” desires 
to enter int » arrangements for exploiting same in this country. Com- 


munications to Messrs, J. Е. Evans-Jackson & Co., 19.20, Holborn. 
viaduct, К.С. 


Directory of ** Wireless °° Stations.— In the directory of wireless 
telegraph stations issued Бу the Bureau of Steam Engineering of the 
United States Navy 1,520 stations are listed. This number includes 
shore stations and ships, but does not take into consideration the 
Warships of foreign Governments. nor are there listed the hundreds 
of stations equipped and operated by amateurs, which are the cause of 
considerable annoyance to the regular stations. There are detailed 
first the wireless telegraph shore stations of the world. according to 
country, giving the eall letters, wave length, power, range, and char- 
acter of the station, There are about 700 of these shore stations 
scattered about the globe. Of this number 88 áre on the Atlantic 
and Gulf coasts of the United States, 3 in the interior, 48 on the Great 
Lakes, 51 on the Pacitie Coast and 16 in Alaska, A separate list 
shows the 47 shore stations of the United States Navy and another 
the 344 ships of that country's navy. The stations of the United 
States Army are listed separately, showing 30 land stations and 16 
stations aboard vessels, In the list of merchant vessels. such as 
steamships, tugs, yachts, &e.. 821 stations are listed. The vessels’ 
call letters and owners and the apparatus! wave length, power and 
range in miles are noted. These vessels are scattered over the entire 
World, As an index. the final list contains the call letters of every 
station, arranged alphabetically. Vrom this operators can dis- 
tinguish the name of the ship or station calling. 


BANKRUPTCY. 


At a meeting on Monday of the creditors of Eugene V. Gratze, 
engineer, late of Albion House, New Oxford-street, W.C, 

Debtor had been interested since June, 1904, in certain companies 
formed to take over and exploit his inventions. Не failed in July last, 
with liabilities of 3,901 and a deticieney of £996, the insolvency being 
attributed to heavy expenses in connection with experiments, litigation 
and other causes, On behalf of the debtor а proposal was submitted 
providing for the payment of a composition of 7s. 6d. in the £ within a 
fortnight of the Court's approval being obtained. The Meeting was 
adjourned to Dec. 5 to allow the proposal to be formally put before the 
creditors and a vote to be taken, 


k 
/ 


COMPANIES' MEETINGS AND REPORTS. 


—— 
Amazon Telegraph Co. (Ltd.) 


The sixteenth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. GEORGE KEITH. 

The SECRETARY (Mr. Edmund Petley) having read the notice 
convening the meeting and the auditors’ report, 

The CHAIRMAN said: We show a very satisfactory increase of busi- 
ness ах compared with the falling off in the preceding vear. In that усаг 
the rubber trade, upon which our business greatly depends, was dull and 
stagnant, but in the vear under review it has been very active and 
prosperous, due more to the abnormal rise in the price of rubber than to 
апу great inerease in the vear's crop. The London price of tine Para 
rubber was carried up in April last to 125. 64. per Ib., and then it fell toa 
more normal figure in July, and now stands at about 6s. 3d. per Tb. 
Unfortunately, our business suffered very badly from the interruptions 
which took place in our main cables during the fall of the river last vear, 
hut after the turn of the vear they worked well, and in March the upper 
sections, which are most liable to interruption, were duplicated, with the 
result that the loss sustained during the first half of the vear was more 
than recovered during the second. half, and the business of the м hole 
vear shows a very satisfactory increase. The traffic receipts have in- 
creased during the year about 16 рег cent, and the total revenue, 
including subsidy earned by the cables and the interest on the year’s 
balances, amounts to £86,562, or £9,196 more than it was in the previous 
vear. Incomparing the working expenditure the ex penses at stations are 
£619 less, while those in London are £53 more, The CX penses attending 
maintenance of cables аге $2.292 more, duc to the great increase in n 
number of repairs which had to be carried out during the lant fall. T 
over three months our repairing vessel and staff were hard at St 
repairing the interruptions which were caused by landslips n | an ; 
of the upper reaches of the river. The azgregate of the б ич | Г w 
expenditure shows a satisfactory decrease of £496. Altogether the work- 


. . ээ ро: ти it was in the 
ing expenditure amounts to £49,922, or £1,230 more than it was in 


ae P LAN Vae » . aa 
preceding усаг. The other charges against the year’s revenue have been 
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considerably moditied by the issue of the new 5 per cent. debentures, 
amounting to £300,000, which was authorised at our mecting last year, 
and by the repayment of the old 5 and 6 per cents. The change from the 
old to the new debentures has increased somewhat the interest charges of 
the vear. The eost of issuing the new debentures has also been charged 
to the vear's revenue, but no charge has been made for their half- yearly 
redemption, which has been postponed for two vears in order that the 
charge required for that purpose should be used to commence the estab- 
lishment of а reserve fund for the renewal and maintenance of the cables. 

The result of the years business is a surplus for the year of £7,593, 
which, after taking into account the sinking funds of the paid-off 5 and 
6 per cent. debentures as against the revenue charges transferred from the 
capital expenditure account. reduces the debit to £18493. Altogether 1 
think we may be well satisfied with the Company's financial position. 
The duplication expenditure for the vear, £142,769, has been carried 
to the capital expenditure account. About two-thirds of the new cable 
has already been laid, which has been very successfully carried out by our 
own staff under the able superintendence of our General Marager and 
Engineer. The cost of laying the trench cable required to join the side 
waters of the river has been greatly increased by the higher cost of local 
labour due to the prosperity in the rubber trade. The third or last 
portion of the new cable, which was being shipped at the time our report 
Was Issued, is now on the мау out to the Amazon, aud it is expected that 
the whole cable will be fully completed and in perfect working order early 
in January. The duplication of the main cables is proving а great 
success, and with the exception of one or two stoppages on the lower 
sections, Which have still to be duplicated. we have been able to maintain 
uninterrupted Communication this vear during the fall of the river, which 
last vear was so disastrous with a single line of cable. Business generally 
on the Amazon continues very active and prosperous. Up to the present 
this vear the traffic passing over our cables shows а marked improvement, 
and, if all goes on as well as it does at present, 1 think we may look for- 
ward to very favourable results for the current. year. 
adoption of the report and accounts, 

Mr. E. B. ELLICE-CLARK seconded the motion, which was eivrried 
unanimously, and the retiring director, Mr. Parish, was re-elected, аз 
were the auditors, Messrs. Welton, Jones & Co. 


А cordial vote of thanks to the Chairman, Directors and statf brought 
the proceedings to a close, 


| now move the 


— —— ——— - 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.\—‘Ihe profit and loss a^- 
count for the усаг ended Aug. 31 showsacredit balance of £42,238. 115. 7d. 
After payment of. preference. dividend for half-year to Feb. 28, there 
remains (including amount from previous усаг), an available balance of 
£38,551. Gs. 04. It is proposed to pay the balance preference dividend 
(£4.500) ; а dividend of 7 per cent. on the ordinary shares for the vear 
(£10,500) ; and а bonus of 2s. per shave on the ordinary shares (£3,000). 
£1.000 has been transferred to depreciation and £15,000. to dividend 
equalisation account, £4,471. 6s. 10d. being carried forward. During 
the vear 35.359. 145, За, ves expended on capital aecount in the pro- 
vision of additional land, lu Idings, plant and mains. The mains have 
now been carried into the majority of the residential and manufacturing 
districts surrounding the City of Adelaide; and the directors propose 
to continue their poliey of energetic development. It is proposed. to 
increase the capital by the creation of 20,000 further ordinary shares of 
£5 each, which will be issued as required. The temporary. supply. of 
power to the Adelaide Municipal Tramways Trust has been continued 
during the vear. И is anticipated that the trust will be ша position to 
generate their own supply carly in 1911, when the company’s revenue 
from this source will cease, "Ihe equivalent of 112,154 30-watt lamps 
is connected for lighting (against 91,338 30-watt lamps in 1909) and there 
is 3,101 n.r. (against 2,360 n.r.) of motors, making a total of 211,386 
30-watt lamps (against 167,146). 

RISHARDSONS, WESTGARTA & CO. (LTD.)— Mt the mecting on Saturday 
the chairman (Lord Furness) sud that the most pleasing feiture in the 
report was that it foreshadowed a gradual return to normal times. Some 
idea of the difficulty of putting together the £15,000 profit shown might 
be gathered from the fact that it had taken a turnover of about £500,000 
to make it. The greatest economies had been practised at all three 
works, and establishment charges had. been rigorously kept down, so 
that the smallness of the profit was but а reflex of the narrow margin 
due to severe competition, The actual amount of work in hand to-day 
is practically the same as last усаг, and. but for the labour stoppage, 
there was every reason to believe that they would have had a larger 
order book. Опсе again, however, that continuity in their opsairtions 
Which was so imperative for their commercial success had been destroyed 
by the stoppage of the shipvards, and the first 12 weeks of the new 
financial усаг had been so demoralised that work had been brought 
practically to a standstill, In marine engineering, the staple trade of 
the company, the competition for orders was so acute that remunerative 
prices were still most difficult to obtain. АҢ their manufactures con- 
tinued to give great satisfaction, 

ELECTRICAL SECURITIES TRUST (LTD.)-—The directors! report for the 
усаг ended Nov. 14 states that, after charging all expenses and debenture 
interesf., there was a loss of £4,706, not including the book loss on the 
South-Western Traction Со. bonds (£24,307), which is shown separately. 
After communication with various holders of a large amount of the 
debentures, it was proposed that the trustees should distribute the 
proceeds of the bonds of the South-Western Traction Co., and distribute 
the balance of the trust funds, and it was also proposed that the trustees 
should have power to borrow money on the security of the trust funds, 


and to apply any funds in their hands for improving and developing any 
of the remaining unrealised securities, 


return to Nov. 7 is £300,070 in £1 shares. 


£1 per share called пр. £225,855 paid, leaving £935 in arrears, 
paid on 20 shares forfeited. 


£55,000. 


#175 050 in £1 shares. 125,000 shares taken up. 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 


AND CHARGES, &c. 


NEW COMPANY. 
ANGLO-FOREIGN TRAMWAY SYND. (LTD) (112,859.)— Rer. Nov. 21, 


capital £10,000 т 9,500 preference shares of £1 each and 5,000 “ A,” 
4,000 “В” and 1.000 ordinary shares of 1s. cach, to carry оп the 
business indicated bv the title. 


Electra louse, Finsbury-pavement, London, E C. 


Private company. Reg. otlice, 


STATUTORY RETURNS. 
AFRICAN TRANSCONTINENTAL TELEGRAPH CO. (LTD.)—Capital in 
225,850 shares taten up. 


£10 
Mortgages and charges, nil. 
AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.'—Return to May 16 


(ile August 26) vives capital as £400,0)0 in £1 shares (50,000 pre- 
ference). 


ordinary and 50,000 preference. £385,100 paid. 
as paid on 18,909 ordinary. 


АП shares taken up. £1 per share called up on 335,100 
£14,900 considered 
Mortgages and charges, £325,532. 

CLEVELAND & DURBAM ELECTRIC POWER i|LTD.)—In return to 


Oct. 21 capital is £1,000,C00 in £5 shares (70,05) preference, 70,020 
ordinary and 60,900 deferred’. 65,741 preference, 52,111 ordinary and 
59,392 deferred shares taken up. 2 

preference and 19,767 ordinary. £430,770 paid. £360,450 considered 
as paid on 354 preference, 12 514 ordinary and 59,392 deferred, except 
£6. Ss. paid in cash, Mortgages and charges, £225,500, 


£5 per sharo called up on 66,267 


DIRECT WEST INDIA CABLE CO. (LTD.'—According to return to 
Oct. 6 capital із £120,000 in £5 shares. 12,000 shares taken up. 
£2. 10s. per share called up. £30,C00 paid. Mortgages and charges, 


DRAKE & GORHAM (LTD.)—Return to Nov, 8 gives capital a8 
&85СС0 paid’ 


£40.C00 considered as paid. Mortgages and charges, nil. 


HALIFAX & BERMUDAS CABLE CO. (|LTD.)— Capital in return to 
Oct. бїз £50,000 in £5 shares. All shares taken up. £50,000 considered 


as paid. Mortgages and charges, nil. 


MONTEVILEO TELEPHONE CO. LTD )--In return to Nov. 8 capital 
is £160,000 in £1 shares (67,000 preference). 86,492 preference and 
12,680 ordinary shares taken up. £159,172 considered as paid on 


86,492 preterence and 72,682 ordinary. Mortgaves and charges, nil. 
› | ) BIR 5 


MORTGAGES AND CHARGES. 

BEDFORD & CO. (CARDIFF) (LTD.!—]*uticulavrs of £100 debentures, 
created Nov. 12, have been filed, the whole amount being now issued. 
Property charged, company's undertaking and property, present and 
future, including unca led capital. No trustecs. 


CITY NOTES. 


d 


MEMORANDA (Dec. 1).—Bank rate 4! per cent. (Dec. 1, 1910) 
Price of silver, 2544. per oz. Consols 73* —73; for money ; 731 —8)1 for 
account. Consols Рау Day, Jan. 5; Зьосх and Shares Continuation 
Days, Icc. 15 und 28; Ticket Days, Dec. 14 and 29; Pay Days, 
Dee. 15 and 30 ; Mining Shares Carry Over Day, Dec. 12. 

ParcEs or METALS (London).—Copper, слав. 57}; three montha, 
58%. Lead, English, 151—131; foreign, 13] —15:.. Spelter, 253 —24 s. 
Tin, English, 169—170; foreign cash, 1693; three months, 170}. 
Iron, Cleveland, cash, 49,9, three montha, 50 84. 


BLACKPOOL.ST. ANNE'S & LYTHAM TRAMWAYS (CO. (LTD.)- ‘The 
directors propose to pay 21 per cent. interest on account of arrears dus to 
debenture holders, 

В ІТІЅН THOMSON-HOUSTON CO. (LTD.) —Мг. Н. N. Sporbory, chief 


engineer, and Мг. W. С. Lush, manager of export, department of the 
British Thomson-Houston Co., have been appointed members of the 
board of directora. 

CLEVELAND & DURHAM ELECTRIC POWER (LTD. & REDUCED).—A 
petition to confirm the reduction of the capital of this company from 
£1.000,000 to £700,000 will be heard in the High Court on Dee. 13. 

HONG KONG TRAMWAY CO. (LTD. & REDUCED..—A petition. to 
confirm the reduction of the capital to £81,220 will be heard in the High 
Court on Dec. 13. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
granted official quotations to a further issue of 12.500 £10, fully paid, 5 
per cent. cumulative preference shares of the India Rubber, Gutta Percha 
and Telegraph Works Со. (Ltd.), and a further issue of 29.099 £5, fully 
paid 6 per cent. preference shares of the London Electric Supply Corpn. 
(Ltd.). The Committee have been asked to grant quotations to $4,047,000 
5 per cent. first mortgage gold bonds of the Butte Electric and Power Co. 
(renewed application); $17.495,000 additional 3 per cent., 45 усаг vold 
mortgage bonds of the Interborough Rapid Transit Co.. a further issue of 
£25.000 44 per cent. first mortgage prior lien gold bonds of the Montreal 
Water and Power Co., and £18,700 additional 41 per cent. bonds of 1,933, 


and £28,100 additional 6 per cent. income bonds of the Underground 
Electric Railways Co. of London (Ltd.) 
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optical glass, one on top of the other, and by coupling the 
galvanometer coil to the upper plate by silk fibres, in 
similar fashion to the method adopted for coupling the 
syphon in the recorder, а good result is obtained. The 
torque transmitted through the silk alters the pressure 
between the plates, changing the thickness of the air film 
between them, and thus causes the interference bands to 
move. The message can be read by observing the motion 


of the bands, or a photographic record can be obtained. 
— —— 
THE sensibility of the arrangement is considerable, but 


although ап improved result is obtained it does not follow 
that this is suflicient to secure commercial use. The dift- 
culty is that there appears to be a limit to useful sensi- 
bility owing to the fact that it is practically impossille to 
duplex the cable if the receiver is much more delicate 
than the ordinary syphon recorder. Consequently, atten- 
tion should be directed to improving the duplex ; and, for 
the moment, this seems to be a more important problem 
than increasing the sensibility of the receiver. Although 
very delicate recorders can be male by combining photo- 
graphic methods with the mirror galvanometer, vet there 
are objections to employing such instruments. At the 
present moment there are one or two new and most excel- 
lent receivers, and it has been demonstrated that, hy the 
use of one of these, long cables may be worked at an in- 
crease of 80. per cent. in speed. To obtain this increased 
speed the new receiver had to be about 20 times as sensi- 


| tive as the syphon recorder, but it has not been found 


possible to work with such an instrument at each end of 


Companies’ Share List .... 359 
Pe calle under duplex conditions. Although, therefore, 

Messrs. СВЕНОБЕ and SQuiEk have produced a very interest- 

ing and sensitive instrument, it remains to be proved that 


such a receiver can comply with the commercial conditions. 
ee 


The Hire of Apparatus. 
Ir would undoubtedly be to the best interests of the 
electrical industry that an agreement should be reached hy 
supply engineers and contractors on the questions of wiring 
| premises and the sale er letting on hire of electrical appa- 
t ratus. [t is not too much to hope that such will be the 
outcome of the present conference of the two parties. The 
fact that this conference is still sitting naturally resulted 
іп speakers at the general meeting, on Wednesday evening 
m last, held by the Committee for the Protection of Electrical 
limit of sensibility is generally reached by employing | Interests being very guarded in their remarks, owing to the 
interference. At first sight it seems unlikely that a prac- | desire of both sides to say nothing that would in any way 
tical result should be obtained on these lines, but Messrs. prejudice the success of the conference. The general 


NOTES. 
-- ———— 
An Optical Cable Receiver. 

IT may be said that there are two Ways of increasing 
the working speed of long submarine cables, One method 
Is to increase the power of the received sivnalling currents 
on arrival; and this has already been done with success, 
The other method is to render the receiving apparatus 
more sensitive: but so far such modifications have not 
emerged from the experimental stage. [In another column 
our readers will find particulars of an attempt by Dr. А. C. 
CREHORE and Major С. О. SoUIER. to push this second 
method somewhat further. For extreme sensitiveness one 
almost instinctively turns to some optical device, and the 
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-opinion, however, seemed to be that the wiring of con- 
sumers' premises should be left to contractors, it being con- 
sidered that the central station engineer was better occupied 
in attending to the technical side of his undertaking. On 
the other hand, there is undoubtedly а growing Ж that 
the letting of apparatus on hire is an essential part of the 
development of electricity supply ; and as the majority of 
contractors and manufacturers are not in a position to offer 
such facilities as would usually be required by consumers 

-desirous of entering into a hire-purchase agreement, the 
supply authorities should undertake such work. Mr. W. А. 
VIGNOLES, of Grimsby, gave an interesting instance of how 
the letting óf apparatus on hire led to a rapid extension of 
his undertaking and to additional work for contractors, and 
he considered that if electric cooking apparatus is to be 
adopted on an extensive scale, supply authorities will have 
to be prepared to let the apparatus on hire. With this 
view we certainly agree; and we feel that the anomaly of 
withholding hiring powers from the majority of supply 
undertakings, when а certain number already possess Шеш, 
should be at once renioved. 


The Cost of Public Lighting. 

As was evident from the discussions at the meetings in 
London and Manchester, Mr. HAYDN T. Harrison’s recent 
Iustitution Paper has come at an opportune time, for there 
is no doubt that important developments in street lighting 
are taking place. The need for improved lighting has of 
recent years become increasingly felt, and we do not doubt 
that, since more attention is now being paid tothe tech- 
nical aspect of street illumination, the public will demand 
that the lamps provided shall, even in side streets, eftec- 
tively illuminate the roadway instead of serving merely 
as “street markers" How to distribute the light most 
effectively has now become one of the most important 
questions, and in this connection electric lamps are at a 
distinct advantage, owing to the facilities which they afford 
for the use of reflectors. Advocates of gas lighting have 
usually confined their criticisms to the question of cost, 
on an assumed candle-power, so that particulars of illu- 
mination have generally to be supplied by electrical engi- 
neers. On the basis of cost, however, it is becoming 
increasingly evident that the majority of gas companies 
are no longer able to quote, at any rate on a commercial 
basis, figures which can compare favourably with those 
now obtained with flame arcs or metal filament lamps. 


i 

On this question of cost an interesting statement was 
made by Alderman Н. B. VonrEv, Chairman of the Light- 
ing Committee, at the meeting of the Islington Borough 
Council on Friday last. In reply to questions which had 
been raised and to comments of the “Саз World," he 
showed that, under the conditions of the publie lighting 
contracts in Islington, electric lighting is five times cheaper 
than gas lighting for a given candle-power. The actual 
figures were—electricity £654 pcr annum per mile of 
street for a total of 48,664 c.p.; gas, £151 per annum 
per mile for 1,900 c.p. These figures, which were obtained 
from a large number of tests, are, of course, only applicable 
to the local conditions at Islington ; but evidence is rapidly 
accumulating from various districts, all pointing to the fact 
that street lighting can be most effectively carried out by 
means of electric rane 


The Present Position of Electric Heating and Cooking.— 
Tn connectign with the arcicle on this subject which appeared in 
our last issue, Mr. L. L. EDISON informs us that the “ telephone 
rate " at Hacknev is £2 per kw. per quarter, based upon the 
rate at which the consumer desires to use the supply (not on 
the capacity of the instelletion as stated bv us) plus Id. per 
unit consumed. The rent is subject to 10 per cent. discount 
if the four quarters are paid in advance. This system 13 only 
applicable where electricity is used for artifical illumination 
throughout the premises. The rate at which the supply 13 
likely to be used is assessed as a definite. percentage of the 
installed capacity for each class of property. It varies from 
60 to 95 per cent. of the capacity installed, though 16 13 
possible that these percentages will be reduced, аз the 
average price obtained is working out higher than was 
originally estimated. 

Failure of Supply in Glasgow.—On Tuesday last a con- 
siderable part of the city of Glasgow was plunged into darkness 
owing to an interruption in the supply of electricity. The 
breakdown occurred at about a quarter to seven o'clock, and is 
steted in the Press to have lasted for fully balf-an-hour. We 
understand that the breekdown occurred on one of the trunk 


feeders connecting the Port Dundas end Pinkston power 
stations, which are about belf a mile apart. Owing to the 


failure of a relay to operate, the feult on the interconnector 
involved practically the whole svstem. The Kelvinside 
station, however, in the outer portion of the city was auto- 
matically disconnected from the main system and maintained 
a supply in that district, whilst after а ten minutes interruption 
the St. Andrew's Cross station was similarly disconnected and 
supplied а limited area in the southern portion of the city. 

A Large Electric Railway Bridge.—In a recent: issue of the 
"Electric Railway Journal” an eecount is given of the 
McKinley Bridge, which spans the Mississippi at St. Louis. 
This bridge. which was built at a cost of £900,000, is owned bv 
the Hlinois Traction system, and is seid to be the largest bridge 
ever built by an electric railway undertaking. Further, it has 
а greater capacity per linear foot then апу other bridge over the 
Mississippi. its carrying capacity being 12.000 Ib. per linear foot 
on the tracks as against 10,000 lb. for anv other bridge. It will 
cerry 3.000 lb. per linear foot on the roadways, of which there 
are two. The steel structure includes three spans across the 
river, 521 ft.. 523 ft. and 521 ft. in length respectively ; two 
short river spans, each 250 ft. in length, and three short shore 
spans of 150 ft. each. Structural steel elevated approaches 
form a connecting gradient of 1-75 per cent. at each end of the 
bridge. The total width of the bridge over ell is 65 ft., and the 
clearance above bigh water is 50 ft. At low water the 
clearance is 85 ft. А generating station with a capacity of 
28,000 Н.Р. 1s now in course of erection under the west approach 
to the bridue. 

Joint Conference of London Electric Supply Authorities.— 
The Joint Conference of London Electric Supply Authorities 
held а meeting at Cannon-street Hotel. on December 156, which 
was wellattended. Мг. Ernest Debenham (Mavor of 5t. Mary- 
lebone) occupied the chair, in the absence, through illness, of 
Mr. W. F. Fledgate. 

An interim report of the Executive Committee of the Conference, which 
was approved, dealt with the work which has been carried out during the 
past vear by the Executive Committee, assisted Ру the Joint Engineers’ 
Committee, in setting out the basis of a linking-up scheme under the 
London Electric Supply Act, 1908$. Reference was made to the valuable 
information of a confidential character which had been collated by the 
Joint Engineers’ Committee, bearing on the question of supply in London, 
and upon which the engineers are still engaged. The Executive Com- 
mittee were unanimously reappointed. A resolution was passed express- 
ing appreciation of the work of the Electric Supply Publicity Committee, 
and it was unanimously decided that the members of the Conference 
should subscribe a substantial amount to the funds of the Publicity 
Committee, on а revenue basis. for the purpose of developing a still more 
vigorous advertising programme. 


Cable Interruptions. Date of Interruption. 


Assab —Perim ........ sialon adres t и July 8, 1909 
Мана Tripoli ева она ааа .. April 20, 1910 
Latakia—Palura .......... ыы Мау 26, 1910 
Tourane - Атоу........... .. .. О eot. Sept. 25, 1910 
асое METER T ........ Oct. 1, 1910 
Teneriffe—St. Louis ,............................... ... Oct. 27, 1910 
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Underground Electric Railways for Buenos’ Ayres.— The 
* Electrical Railway Review " states that permission has been 
given for the construction of two underground lines in Buenos 
Avres to relieve the congested condition of the narrow streets 
of that сиу. One of the concessions is to the Anglo-Argentine 
Tramwav Co., whose general plan is the construction of a double 
line uniting the Plaza de Mavo with the Plaza Once de Setiembre. 
The railwav is to be 22 fc. below the level of the street. The 
tunnel will be formed of walls of cement and brick. The cars 
will seat а maximum of 60 passengers, and will be operated on 
the multiple unit system. The other concession is granted to 
the Western. Railwav Со. which is authorised to extend its 
present lines from near the Calle Sadi-Carnot toa junction with 
the port lines of the capital, part of the route being on the 
surface. This Company 1s also to construct a tunnel under the 
Plaza Once de Seciembhre, as an extension of s lines. to provide 
for the quick transfer of passengers from its trains to the 
underground line of the Anzlo-Argentine Tramwev Co. 


Impregnated Telegraph Poles.—-In а recent number of the 
* Zeitschrift fir Forst- und Jacdwesen " Mr. К. Havelik, of 
Brunn, publishes some inceresting observations on the fre- 
quent occurrence of the so-called. house-fungus (теги 
lacrimans) on such telegraph poles in Moravia as are impreg- 
nated with copper sulphate. Poles so attacked heve to be 
removed, and are characterised by a sort of dado round the 
portion of the pole at ground level. while the underground 
part of the pole has an unpleasant fungus-smelling odour. 
This fungus was found wherever the poles were subjected to 
alternations of dryness and dampness: the effect. being арра- 
rently independent of the character of the soil, The seed 
bearing parts were generally on the south-east side of the pole. 
when that side was protected from sunlight, otherwise on that 
side which was most shielded from sunticht. The life of the 
poles attacked by this fungus is бот 2 to l4 years, while 
sudden alternations of dryness and dampness have a quicken- 
ing effect. In order to counteract this influence the Austrian 
Telegraph Department have introduced а system of tar 
impregnation, and this is regarded as a sure preventative. 


Electric Traction in Constantinople.—The ©“ Electric Ral- 
way Journal” states that а group of German сарна hes 
recently purchased the Constantinople tramways froma Belgien 
svndicate, and is now engaged in electrifviug the system. The 
latter company, known as the Société des Tramways, bas had 
since 1906 the right to electrify the lines. One of the conditions 
imposed was that power must be purchased from the Govern- 
ment. The company has made the following agreement with 
regard to profits from future operation. From the net profits 
the shareholders will receive interest et the rate of 6 per cent. 
The surplus will be divided between the municipality and the 
company as follows: From 6 to 9 per cent. one-tenth to the 
municipaliiv, nine-tenths to the company: from 9 to 12 per 
cent., two-tenths to che municipality. eight-tenths to the com- 
pany; from 12 to 15 per cent., three-tenths to the munici- 
рау, seven-tenths to the company : from 15 to 18 per cent., 
four-tenths to the municipehiv, six-tenths to the company ; 
surplus above 18 per cent. will be divided equally. The com- 
pany will complete the svstem by constructing verious lines in 
and about the сих. Ic will ¿lso proceed with other work neces- 
Nery for the electrificetion of the lines. 

‚ The Paris “North South ” Electric Railway.— Accord- 
ing to “ L'Industrie Electrique," this line. which was described 
m THe ЕгЕствичлх. Vol. LXI.. р. 791. has now been opened 
for traffic; А 750-volt three-wire system of distribution is em- 
ploved and, instead of a third-reil, current is supplied through 
an overhead conductor. А third rail, outside the running 
rails is, however, used as the negative, and the running rails 
es à neutral circuit. In this wav, it is hoped, stray currents 
will be avoided. То ensure perfect balance each train is worked 
БУ two motors, one of which is connected between the over- 
head conductor and the track and the other between the third 
rail and the track. These motors are operated simultaneously 
by a multiple control system, so that there is equal consump- 
tion everywhere. Two 100 kw. motors are used on each train. 


The supply pressure is 2» 750 volts, allowing the number of Н 
sub-stations to be reduced. At tbe sub-stations three-phase 
current at. 10,000 or 15.000 volts is brought im from St. Denis 
or Ivry, and is converted to. continuous current at. the work- 
ing voltage. Signalling is effected by using а “ permissive ? 
signal ac be entrance to each station, which allows the train. to 
enter the station, even if the preceding train has not cleared 
the block section in front. In case of accident the stoppage 
of trains in the tunnels is thereby prevented. Our contem- 
porary stetes thet the rolling stock consists of up-to-date 
bogie vehicles, well lighted and comfortably furnished. 


Street Lighting at Islinston.— A: the meeting of the 
Islington Borough Council on Friday lest Alderman. Vorlev 
replied to certain questions raised es to the publie lighting of 
the Богоцер. Iu this connection be firsc repeated the follow- 
ing replies viven et the lest meeting of che Council :—(1) The 
totel amount хре ё by che огош per ennum for the public 
lighting of the screets. Including the supply of ces. eleciriciiv 
and meintenence, wes £28,337. (2) The number of miles ot 
s wes 100. and tbe cost of the ges and the 


streets lit by ga: 
(3) The number 


maintenance of che lomps totalled £13,112. 
of miles of streets lit by electricity was 21. and the cost ol 
electricity. and the maintenance of the lamps amounted. to 
#15.225. He then proceeded to state that 2 number of tests 
taken under identical conditions showed that the average 
caudle-power of the ordinary аге lamps was 800, of the Наше 
are lamps 3.500, and of the gas lamps 45. The total candle- 
power of the eleetme le mp» in the streets referred to was 
1.167.936 and of the gas lamps 190,04 1. The cost of gas per 
mile wes therefore ЯЗЬ and of electricity £6364. but tlie 
electric lamps gave 24 times as much light os the gas lamps 
per mile. Under the present conditions of Hehting, therefore, 
electricity. light for light, wes five times cheaper than. gas. 
There was, he added, no intention on tbe part of the Lighting 
Committee to go back 10 ges. 


Pyrometry.—In his third lecture on this subject before the 
Roval Society of Arts, Mr. €. В. Darling dealt with resistance 
pyvrometers, The use of platinum for this purpose bad been 
found unsatisfactory by Siemens, but the work of Callendar 
and Griffiths showed that if the platinum were pure and 
wound on mica (instead of porcelain, which attacked it at high 
temperatures) and properly protected from flue veses satis- 
factory results were obtained. Callendar found а simple 
formule for reducing the results to temperatures, thus rendering 
the method, which was much more sensitive than the thermo- 
couple method, fairly easy to use. Platinum could be used 
for temperatures up to 1.000 €., but if used much bevond this 
the resistance was hable to change. After describing instru- 
ments by Siemens, the Cambridge Scientitic Instrument Co., 
the Leeds-Northrup Co., В. W. Paul and Prof. Callendar, the 
lecturer passed on to radiation pvrometers. These were desirable 
because И Wes necessary to measure temperatures above 
Анк. The radiation depended upon the emitting surface, 
and was only definite from а black. body for purposes. of 
measurement. Kirchhoff showed that И а body. по matter 
whether its radiating properties were good or bad, is surrounded 
bv a chamber at a constant temperature, it radiates as a black 
bodv. Furnaces fulfilled this condition as ап enclosure, and 
therefore |“ black. body temperature " was easily. obtainable 
from them. 

“Encyclopædia Britannica.’ —On Tuesdav last а dinner 
wes шуен to those writers who bad contributed articles on 
law, industry and engineering to the “ Encvelopiedia. Bri- 
капса. The chair was taken by the editor, Mr. Hugh 
Chisholm, and the guests included Sir. Henry Cunvnghame, 
K.C.B.. Mr. Bertram Blount, Prof. W. Е. Delby. Mr. М. Hibbert, 
Mr. Н. В. Kempe, Mr. G. Marconi. Prof. А. Schuster, F.R.S.. 


aud тапу others. 
Мг. CHISHOLM. in proposing the toast of The Contributors.” gave 


some interesting particulars of the Encyclopedia.” Не remarked that 
it was well known that the professor could write. whereas the practical 
тап. although he had the Knowledge. was apt to supply articles which 
had to be rewritten. The ditħeulty in thy present instance had been 
surmounted by getting practical professors, not ifi this бйпм alone, to 
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The work contained 50 million words, and whereas the 9th 
edition was issued over а period of 14 years, this (the 11th) edition was 


rus! ШЫ 
; А C NES m i ў ments. А! 
being issued all at one time. It had taken seven years to prepare, but Subjects of current interest dealt with in this issue include Town Ни 
the articles were being kept up-to-date to the present Ише. and the the following :— adcertiseme 
printing was carried out only at the last moment. Only the extraordinary Dr. А. С. Crehore and Major G. О. Squier contribute an article on MANN 
advance of engincering had rendered this possible. In the case of the | “А proposed Cable Receiver Employing the Principle of Light Кие 
9th edition four years were taken to put 20,000 volumes on the market: | Interference." | аи 
in the present instance the response had already reached over a million 
volumes which would be delivered in the next six months. 


The work 
necessitated 2.000 tons of India paper. and this had resulted in a great 
many mills in various parts of the world taking up this class of paper, 
as the yearly output hitherto had been only 200 tons, 


Current Topics. 


Dr. С. V. Drvsdale contributes an article on “А New Form of 
Non-inductive, Low-resistance Standard, or Shunt.” 


Prof. G. W. O. Howe gives some interesting records of the wireless 


{ңе electro 


have had s+ 
practical EN 
емепепсе 1 


viam abes 

Lid HEP sm PAE bore onded о а оше S E e ме. Me 
th? latter referring to the advance of engineering science at Cambridge At the meeting of the Institution of Electrical Engineers last night p | 
and Oxford, and the work of the Imperial College cf Science and Tech- Sir Robert Hadfield, F. R.5.. and Prof. B. Hopkinson, F. R.N., read (ап Те 
nology. The toast of “The Guests" was proposed bv Nir Thomas | а Paper on “The Magnetic Properties of Iron and its Alloys in "ша! 
Barclay, Sir В. L. Morant replying. Finally Sir. Herbert. Stephen | Intense Fields." 
Pa pe ELMO Du bu MU ы п pee At a recent meeting of the Manchester Local "ection of the Institu- Nr С. \ 
success that could be permanent, and that the eer edition had only п Mr. S p. nun ai SET Pin | е Jeregulanivies mn the gn | 
been rendered. possible by the success of the list one. The present Rotary Field of the Polyphase Induction Motor. т 
work dealt essentially with facts (thus excluding such а subject as Tariff At the meeting on Wednesday last held by the Committee for the Wn Pri~ 
Reform) and everything was viewed from the veir 190. Protection of Electrical Interests a very interesting discussion took К АШ 

Wireless Time Signals from the Eiffel Tower.— At a recent | place on the wiring of premises and the sale or letting on hire of elec- ba leen a; 
meeting of the Academie des Sciences M. Н. Poincaré announced | trical apparatus. 
that from November 21st wireless time signals would be sent Nome particulars are given in another column of the scheme of the 
out from the Eiffel Tower at 11 a.m. dailv, as well as at mid- Transvaal Hydraulic Power Synd., the first undertaking for which a "Tel 
night. The signals are sent out at lla.m., 11:2a.m. and M has been granted under the Transvaal Electric Power Act, on this © 
11:4 a.m. Тһеу are preceded by the same warning signals as | ^, | ; uth by 
а me Caml any бышы MI ешн me 
the signals are sent out every dav except Sundavs and holidays. ее кайр ee pont a р ae Royal I 

А College Wireless and Aeroplane Testing Equipment.— Some particulars of the New Zealand Government's water power sus “ 
The students of the school of engineering at the Pennsylvania | development scheme are given in another column. i i 
Мате College are installing a wireless televraph station designed The official list of applications for light railway orders appears in E i 
for communication with the stations at Washington, New | another column. | e i : 
York, Philadelphia. Boston and elsewhere. Among the uses Municipal Loans, — Woslwich Council are applying for sanction toa Я; ў | 
which will be made of the apparatus, reportiug football | loan of £3.000 for purchasing motors, &c.. to be let on hire.—4n ie Wa 
matches plaved by the college team in other cities where | inquiry was held at Carnarron last week into the application of the PATE 
suitable wireless telegraph equipments have been installed, | Council to borrow money for extensions of the electricity undertaking. i^ Pun 
mav be mentioned. А level circular track. 200 ft. in diameter, | Bermondsey (London) Council is applying for sanction to a loan of EET 
for making tests upon aeroplenes and propellers. has also been M iu е Md оне ово has ap- cer a dl 
erected. Acar driven by an elecirie motor will run upon this "e en КОРОО ОНОО ОСЕ АШ 
track at speeds up to 60 miles per hour. To this сат will be dix —— ———— —— - = E 
attached the planes or propellers to be tested. "The fric- : OBITUARY | Ee 
tional resistance or lifting power of the planes апа the pro- Rip д 
pelling force and efficiency of propellers will be determined by RvDoLr WoLr.—W'e regret to record the death of Herr Rudolf EUN 
a series of dvnamometers, recording the results obtained bv | Wolf. founder of the well-known locomobile works in Magdeburg- eat 
electrical means on instruments placed upon a platform at the | Buckau. who died on Nov. 20 last at the age of 79 years. Herr Wolf, by Jo 
centre of the circular track. The problem of plane shape and the successful application of superheated steam and the development | = 
surface can be readily studied bv this apparatus, as can also D: пе кы into a high-class steam power plant, achieved ч V: 
data relating to the shape. size and speed of the propellers. boa кл iu Wd 2 ne nM xd s 

КОЛ . А . OHN AROLD RAY.— Ve also T | cor l eath о | 

The Investigation of Lightning Phenomena at the} Mr, John Harold Wray. of И койш оа | d 
University of Illinois. — According to the “ Electrical World.” | engineer at West Bromwich. who had held appointments at Malaga КЕ 
in the effort to devise better means for the protection of (Spain). Folkestone, Blackpool and Bombay. Mr. Wray was only X 
buildings against lightning the Engineering Experimental | 32 years of age. | | dA 
Station of the University of Illinois, at Urbana, is conducting MALCOLM SUTHERLAND.—We also regret to record the death of - 
an luteresting investigation. In a large open field twelve | Malcolm Sutherland, burgh electrical engineer at Oban. Mr. Suther- E 
40. poles have been erected. Nix of these are equipped | land held appointments with Messrs. Mavor & Coulson and Denny & E 
with devices for indicating the effect of lightning strokes in | Со. of Dumbarton. Subsequently he became a partner in a firm of К 
the neighbourhood. The investigation was begun last spring, | accumulator manufacturers, but he abandoned this business to enter ^ 
and during the summer of this vear there were very few storms | the service of the Clyde Valley Electric Power Co., and іп 1906 he T 
accompanied by lightning, EO d Quies беш hu На Nb apad electrical engineer at Oban. Мг. Sutherland was in А 
ever, indications were given of the effect of lightning strokes Qe MM ааа ол Thos Parker, б 
ata distance. It i proposed to add special recording devices traveller for Messrs. Callender's Cable & Construction Co. Deceased ^ 
to the present equipment and to continue the tests. When | was 46 years of age. Biss 
complete, the apparatus will consist of a series of spark-gaps г 
shunted Бу a resistance, inductance and capacity in series. APPOINTMENTS VACANT AND FILLED. Ub 
The lightning may jump across the gaps or pass round them SAUDI Cw 
through the shunt circuits. Апу action due to hghtning will The Council of the South African School of Mines and Technology; xe 
be recorded on a moving strip of paper driven bv clockwork, | Johannesburg, invite applications for the position of Professor of “р 
so that the exact time of the electrical discharge can be obtained | Electrotechnies. Salary £1,000 per annum, with a limited amount of. DUM 
from the record. Three of the poles have been equipped with Nd D UM ENT y "s 
sharp needle points and three with 6 in. brass balls. The first tions to the Secretary, Р.О. Box 1,176, J ohannesburg, by Jan. 31, T tas 
points were of steel and rusted badly. Nilver-plated points | 191), See also an advertisement. 2 
а substituted, but they rusted nearly as quickly as the The Union Cable Co. (Ltd.) require a cable engineer and works КТ 
first set. On inspection all the points were found to be bent manager for their new factory near London. Applications to the je 
over, as if softened by heat. Moreover, all were bent so that | chairman (Mr. Bernhard Hirschmann). Deutsche Kabelwerke A.-G., d 
they pointed to the north-east. There seems to be no adequate | Rummelsburg, Berlin. See an advertisement. E 
theory to explain this curious phenomenor Hampstead (London) Borough Council/require a canvasser for БЕП 


Eee чили» 
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their electricity undertaking. Salary £200 per annum. Applicants 
ngist possess a knowledge of electricity and its present-day develop- 
ments. Applications to the town clerk (Mr. Arthur P. Johnson). 
Town Hall, Haverstock-hill, N.W., by 10 a.m. Dec. 17. бее an 
advertisement. 


An assistant engineer is wanted for chief electrical engineer's 
department of a leading railway company abroad. Candidates must 
have had sound technical training. with at least 10 years’ subsequent 
praetiea] experience in mechanical and electrical work, and have 
experience in designing. drawing office, specifications and estimating. 
Хагу about £750 per annum. Further particulars from Mr. J. F. С. 
Snell. M.Inst. C. E. (Messrs. Preece. Cardew & Snell), 8. Queen Anne's- 
gite; London, SW. See an advertisement. 


Oban Town Council require a burgh electrical engineer. Par- 
tieulars from the Town Clerk. 


Мг. С. M. Davis, of the Tynemouth electricity department, has 
been appointed engineer and canvasser to the Bristol electricity 
supply department ; and Mr. T. B. Stoddart. at present with Messrs. 
Wm. Drysdale & Co.. of Barrow-in- Furness, and formerly at the 
Newcastle-on-Tvne office of the Edison & Swan United Electric Co., 
lias been appointed showrooms attendant. 


INSTITUTIONS AND SOCIETIES. 


“The Law Relating to Engineering. — The fifth and sixth lectures 
on this subject. which were to be delivered on December 7th and 
loth by Mr. L. J. Costello before the Junior Institution of Engineers, 
have been postponed to January l6th and 30th, 1911. 


Royal Institution.— Besides the course of lectures, adapted to a 
juvenile auditory. which are to be delivered on " Sound: Musical 
and Non-musical " by Prof. S. P. Thompson, F.R.S.. at Christmas 
time, the following are among the lecture arrangements before 
Faster: Dr. А. E. H. Тооп. F.R.S.. three lectures on “ Crystalline 
Structure: Mineral, Chemical and Liquid." Тһе Astronomer Royal. 
Мг. Е. W. Dyson, three lectures on" Recent Progress in Astronomy." 
Prof. W. А. Bone, Е.В... two lectures on“ Surface Combustion and 
its Industrial Applications.” Sir J. J. Thomson. F.R.S.. six lectures 
өп " Radiant Energy and Matter." The Friday evening meetings 
will commence on January 20th. when Sir James Dewar, F.R.S.. will 
deliver a discourse on " Chemical Change at Low Temperatures." 
Succeeding discourses will probably be given by Prof. W. Н. Bragg. 
Р.К... Мг. А. E. “реу. Е.К... Prof. H. Е. Armstrong, F.R.5.. 
Prof. Karl Pearson, F.R.S.. Мг. J. Н. Balfour- Browne, Sir David 
Gill. F.R.S., Prof. H. S. Hele-Shaw. F.R.S.. and Sir J. J. Thomson. 
F.R.S.. among others. 


Association of Mining Electrical Engineers.—At a meeting of the 
Fast of Scotland Branch held on Friday last. December 2nd, in the 
Roval Hotel. Dunfermline, the following sub-committee was 
appointed to formulate a proposed examination syllabus in connec- 
t'on with the Association's certificate of competency: Messrs. №. А. 
Wilkie (Fife Coal Co.). В. W. Peters (Lochgelly Iron Со.). В. Scott 
(Musselburgh), J. Mackie (Marv Pit. Lochore), W. H. Willis (Alloa), 
Mr, Herd (Cardenden) and H. Gordon Fraser (Leven). 

А Paper was also submitted by Mr. В. В. Хмітн on “ Inspection 
and Repair of Electrical Plant Underground." The writer main- 
tained that as a colliery electrical plant had to stand a great deal of 
rough usage there were three main factors to be considered—viz.. 
satety. prevention of breakd:.wns, and economy with efficiency. И 
Was necessary for a competent person in charge of a plant to inspect 
it daily. and it was important that he should be very observant, as it 
did not follow that а mere glance at a motor or transformer was suffi- 
cient. A thorough examination of the parts in detail was usually 
most necessary, Describing the system in vogue at his colliery— 
which, he said, might be taken as à good basis. in so far as it had 
hitherto proved successful—Mr. Smith showed that two sets of 
switches were examined and adjusted each day. That meant that 
each switch was examined once every 14 days, and from experience 
this proved sufficient. Should the oil show signs of carbonisation, а 
«mple was taken and tested, new oil being sent down if necessary. 
Every week a motor was opened out by men from the surface, cleaned, 
and the clearances taken. Аз far as possible, insulation tests were 
taken monthly, and if these came below a certain minimum resis- 
tance, then each individual part was tested until the fault was located. 
The insulation tests were recorded in a book, it being stated which 
cables, switches, &c., were taken together, and if the insulation of any 
part was found to be low, a note to that effect was made. 

Мг. В. W. PETERS thought that manufacturers should devote more 
attention to insulation. With a fairly good insulation any machine 
ought to be able to withstand a temporary overload after, say, two 
days’ idleness, That. however, was not quite their experience on 


Monday mornings when they re-started plant which had been at a 
standstill during the week-end. 


EE en —————————————— 


Tuesday, Dec. 13th, " B" Company.—Technical Drill; 
Thursday. Dec. 15th, “ C” Company.—Technical Drill wa 


Mr. Н. GORDON FRASER said that the matter of oil leaking from 
bearings was one to which the manufacturers must also give atten- 
tion. 

Mr. WILLIS gave it as his experience that in several instances where 
manufacturers were blamed they were not at fault at all. Bad 
attention was generally the real source of the trouble. 

Mr. WALKER thought that, if it had been a question merely of oil, the 
difficulty would have been successfully negotiated long ago. То his 
mind there was something more than carelessness or inattention to 
oil at the root of the trouble. 


Meteorological Offlce.—On Thursday of last week the Meteoro- 
logical Committee was “аё home " on the occasion of the opening of 
their new premises in South Kensington. The accommodation is 
much more commodious than at the old offices, and many interesting 
exhibits were on view. "The museum and library will be open to the 
public daily from 10 a.m. to 4 p.m. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, December 9th (To-day). 


ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Paper on “ Recent Progress in Electric Lighting," by Prof. 
Е. W. Marchant. 
SATURDAY, December 10th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Annual General Meeting at the Colonnade Hotel, New- 
street, Birmingham. 
MONDAY, December 12th. 
RovAL SOCIETY OF ARTS. 
$ p.m. Meeting at John.street, Adelphi. Lecture on “ Industrial 
Pyrometry," by Mr. С. R. Darling. Cantor Lecture IV. 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m, Meeting at Armstrong College. Newcastle-on-Tvne. Dis- 
cussion оп“ Electric Winders,” opened by Mr. T. C. Futers. 


GRADUATES! ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGIN EERS. 
$ p.m. Meeting at Storys Gate. Paper on “ Requirements of 
Illumination and the Status of Gas Lighting,” by Mr. J. C. 
Briggs. 
TUESDAY, December 13th. 


YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7.45 pom. Reception and Smoking Concert at the Hotel Metropole, 
Leeds. 

Farapay Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. Paperson " Separation of Oxygen by Cold,” 
by Mr. James Swinburne, F.R.S.: and on “ New Apparatus for 
the Rapid. Electro-analyticeal Determination of Metals,” by 
Dr. Н. J. S. Sand, and Мг. W. М. Smalley. Mr. В. W. Paul will 


exhibit some new pyrometers, resistance thermometers and high 
and low reading ammeters. 


GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

& pm, Meeting at 207, Bath-street. Glasgow. Paper on '* Nome 
Considerations Relating to the Parallel Working of Alter- 
паќогз, by Mr. J. R. Barr. 

INSTITUTION OF Сту, ENGINEERS. 

8 p.m. Meeting at Great Georg^street, Westminster, Paper on 
** Portland Cement. and the Question of its Aeration,” by Mr 
Н. К. С. Bamber. Adjourned dis u*sic n. : 

WEDNESDAY, December 14th. 
GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p-m. Annual dinner at the Grosvenor Restaurant, Gordon-street 
Glasgow. Е 

BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

7:20 p.m. Meeting at the University, Edmund.street. Paper PA 
“ Street Lighting by Modern Electric Lamps," Бу Mr. Н.Т. 
Harrison. | 

STUDENTS’ SECTION OF THE [NSTITUTION OF ELECTRICAL ENGINEERS, 

7:30 pam. Meeting at Victoria Embankment. W.C. Paper on “ Pro. 

gress in Are Lamps," by Mr. J. Е. Shipley. 
THURSDAY December 15th 
INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Meeting at Victoria Embankment, W.C. Paperon “Submarine 
Cables for Long- Distance Telephone Circuits,” by Major W, A. J. 
O'Meara, C.M.G. 


LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. Н.М. Leaf. 
The following orders have been issued for the current week :— 
Monday. Dec. 12th, ©“ A " Company.—Technical Drill 7 to 10 p.m. 
7 to 10 p.m. 


IO p.n; 


Friday, Dec. 16th, “ D " Company.—Teclifical Drill-7-to чө pm, 
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"THE MAGNETIC PROPERTIES OF IRON AND ITS 
ALLOYS IN INTENSE FIELDS.* 


BY SIR В. A. HADFIELD, F.R.S., AND PROF. В. HOPKINSON, F.R.S. 


Summary. — [n this Paper the authors, after а brief summary of the 
results obtained, describe the apparatus which they used to test the 
behaviour of different kinds of iron and iron alloys in fields more 
intense then 7,000 C.G.S. units. Some notes on the test pieces 


employed are given, as well as the general deductions from the work 
so far as it has progressed at present. 


INTRODUCTION. 

The magnetic properties of materials in fields of very high density 
are of great scientific interest, because the relation between В and Н, 
which in the moderate fields emploved in practice or in the ordinary 
methods of testing is so complicated and dependent upon $0 many 
variables as to defy analysis. then assunies a very simple form. In 
this case the externally applied force is greet enough completely to 
swamp the effects of the mutual interactions. and the magnetic 
properties become very simple. The relation between В and H is 
then 

ВН +421, 


where 1 is the sum of the magnetie moments of the molecular magnets 
per unit volume. If the moment of a molecular magnet can be 
assumed unaffected by the applied forces, 1 is constant when Н 
"aries, though it might vary with cther physical conditions which 
affect a separate molecule. In this connection the experiments of 
Ewing and Lowft show that in iron, cobalt. nickel and some allovs 
the mutual attractions between the molecules are almost completely 
overpowered by a force of 2.000 С.С. units. while the magnetic 
moments remain unaltered unless the fore? exceeds 25.000. The 
quantity | will be called the magnetism of the material. 

It appeared to the authors that an examination of a series of alloys 
of iron with carbon and with other metals might lead to results from 
which some general deductions could be drawn. not only as to mag- 
netic properties, but also as to constitution. 


SUMMARY OF RESULTS. 


The following are the most important results obtained from the 
work so far as it has progressed at present :— 

1. Every alloy examined, without exception, has a definite satura- 
tion intensity of magnetisation. In most cases this is reached in a 
field of 5.000 units, but in a few there is a small increase, as between 
5.000 and 25.000. The forms of the curves of magnetisation con- 
necting | and H in these exceptional materials, however. leave no 
doubt of the existence in them also of a saturation value of |. Every 
one of the materials tested, without exception, behaves as though it 
consisted of a mixture of magnetic substances with non-magnetic 
substances having a permeability not differing materially from unity. 
This holds good also for the non- magnetic or nearly non-magnetic 
nickel or manganese allovs, and. in this respect. the results differ 
from those obtained by Ewi ing and Low. according to whose experi- 
ments a nearly non-magnetic manganese steel had a constant per- 
meability of about 1-4. Among all the allovs which have been tested 
there is none having a constant permeability differing from unity by 
more than 2 per cent. 


2. There is in the series no alloy having a higher specific mag- 
netism than pure iron. 

3. The saturation value of I for pure iron of density 7:80 in absolute 
units is 1,675 within 1 per cent. This is shghtly lower than the 
values obtained by Ewing and Low and other experimenters. 

4. In an annealed iron carbon steel in which other elements are 
present in small proportions the ѕресіће magnetism is less than that 
of pure iron by а percentage equal to six times the percentage of 
carbon. "This result constitutes a verification, in the case of annealed 
iron-carbon allovs, of the linear relation connecting the magnetism 
of a mixture with the magnetisms of its constituents. In this case 
there are two constituents mechanically mixed—viz.. pure iron and 
iron-carbide—the percentage of iron-earbide being 15-5 times that 
of the carbon in the steel. It is readily deduced trom this equation 
that the magnetism of carbide of iron is about two-thirds of that of 
pure iron. 

5. Quenching an iron-carbon alloy from a high temperature 
reduces the specific magnetism by a large but somewhat uncertain 
EE 

. The addition of silicon or aluminium to iron results ia а reduc- 
Tus in specific magnetism which is roughly in proportion to the 
amount added as though the addition behaved as ап inert diluent. 


* Abstract of а Paver reid before the Institution of Ele: trical 
Engin ers. 


T ^ Phil. Trans.,” 1889, р. 221. 


T E Rag e a E ES SERIES ET CERES ny 


If carbon be present, however, silicon seems to neutralise its action 
$ › зоте extent. For instance, an alloy containing 2-28 per cent. Si 
and 0-67 per cent. C is 3-6 per cent. less magnetic than pure iron, 
whereas if the carbon had its full effect as in iron-carbon alloys, an 
the silicon were simply an inert diluent. the reduction would be 6:3 
per cent. 

7. The observations on the alloys of iron with nickel and with 
manganese, or with both these elements. have failed to reveal апу 
simple relation between their magnetism and their composition. It 
is probable that this is due to the peculiar effects of heat treatment on 
these substances. 

THE ELECTROMAGNETS. 


The general dimensions of the megnet on which most of the tests 
were made'are shown in the accompanying diagram. The pole-pieces 
are made to slide axially, and can be clemped in any position, The 
voke is wound with about 1.600 turns; and each pole- piece with about 
400 turns of No. 14 А.С, wire, For producing the highest fields 
the magnet was fitted with the pointed pole-pieces shown. With 
the tips of these } in. apart and à current of 30 amperes passing in 
the coils of the magnet. the two parts ot which were placed in parallel, 
22,000 CGN. units could be obtained in the space between the tat 
ends of the pole-pieces. The distribution was determined by means 
of concentric annular test coils, and was found to be constant within 
1 per cent. over a circle of 2-5 mm. radius. By increasing the current 
to 60 amperes 25.000 C.G.S, units could be obtained for a short time. 
Lower fields up to 10,000 C GUN. units were obtained by replacing 
the conical pole-pieces by à pair of Hat pole-pieces having Hat faces 
1 in. square. 

The material was for the most part in the form of rods about 
5mm. diameter. In most cases it was rolled into this form. but a 
few pieces were forged or cast. "The magnetie test-pieces were 
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turned down from these rods into little evlinders 1 іп. diameter. 
They were. in most cases. 1 in. long. The same testing coil was used 
for all the pieces. 1t consisted of 16 turns of No. 38 wire (diameter 
over insulation 0-057 mm.) wound on а brass bobbin which just fitted 
over the test-piece. А second coil. also of 16 turns, was wound 
outside the first with a laver of paper between the surfaces, to 
measure the magnetising force in the neighhourhood of the specimen. 
As it was not possible to make sufficiently accurate measurements 
of the dimensions of such small coils. the effective areas were deter- 
mined by magnetic measurements. The tlat pole-pieces were fixed 
in position about 1 in. apart. and a coil of 12 turns wound on a brass 
former about 15 Di: diameter was inserted between them. The fling 
obtained when this coil was eonnected to the ballistie galvanometer. 
and a current of about 5 amperes reversed in the magnet coils. was 
observed. The test coil was then inserted and connected to the 
galvanometer, and the fling again taken with exactly the same 
exciting current. The area of the larger coil could be accurately 
caleulated from its dimensions, and that of the smaller deduced from 
the ratio of the flings after reducing them to the same resistan?e in 
the galvanometer cireuit. The galvanometer used was of the 
moving-eoil type with a period of about 16 seconds. 

In making а test the pole- -pieces were gently butted up to the ends 
of the test-piece and fixed in position. The testing coil was first 
inserted with a brass dummy in plece of the test-piece. the current 
in the magnet coils was reversed. and the fling observed on the 
ballistic galvanometer, which was connected to the inner coil. The 
brass piece was replaced by the iron text-piece, and the current again 
reversed and the fling observed. Then the Нах change corre- 


sponding to the fling obtained with the dummy is HS’, and with 4р2. 


test-piece H'3' + 471%; the ditference D will therefore represent 
4nIS—(H~H’)S’, 


һа 
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where S’ is the area of the testing coil, S the area of the test-piece 
multiplied by the number of turns on the coil. 1 the Intensity of mag- | *. Attention may be drawn to the following points of a general 
netisation in the test-piece, Н the value of the maznetising force | character :— 

, T. we > эм? м x . 5 H M b А1 1 ч » * е a . LI . . 
before,and Не value after. the test-piece is inserted. The disturbance }. There is no alloy having a higher magnetism than has pure iron. 
produced by the introduction of the test-piece is nearly proportional 2. Among the allovs there are one or two whose magnetism is 
to 451%. Ultimately, therefore, the difference of the two flings i5 | greater than the sum of that of. their constituents taken separately, 


proportional to 4418, and the values of | for two different specimens 


| particularly one containing 11-4 рег cent. Ni. 
This comparison to a high 


3. The magnetie properties of every allov, even those which are 
practically non-magnetic, are very closely expressed by the relation 
B=H +4rl, where I is the constant which has been called the 
“magnetism,” provided that H exceeds 7,000 C.G.S. The coefficient 
of H in this equation certainly does not in any cas? differ from unity 
It has sometimes been said that the non- 


are in proportion to these differences. 
degree of accuracy is independent of any knowledge of the cor- 
rection H —H', and the comparison of I for two sp:cimens based 


upon it does not involve any accurate knowledge of N, but only a 

knowledge of the area of the test-piece. The latter can be accurately 

measured by this method with an accuracy of one part in 200. 
Corrections must be applied to the value of D to allow for the dis- 


turbance produced when the test-piece is introduced instead of the 
]t appears from calculations and tests that the value of D 


by more than 3 per cent. 
magneti? manganese steels, or some of them, behave as though they 


аа а constant permeability of the order of 1-2 or 1:4. The experi- 
ments of the authors are not in accord with this. A steel having a 


permeability of 1-2 would give the following results :— 


Читту. 

for à piece 1} in. long is about 1} per cent. greater than for a piece 

] in. long owing t» this disturbance, For an infinitely long picce at H-- 7,001, 4! — 1400, 1-112. 
And this correction was at H-=2.500, dnl =5,000, I= 400, 


the increase would be about 2 per cent. 
the one used in all the low ficld tests. 

In the first series of systematic tests H’ the force within the piece 
was determined by measuring the flux density іп ће annular space 
between the two lavers of the coil. This field, in the case of the 
intense fields employed, is, however. altered by the insertion of the 
test-picce. It із found, in fact, that if H' be taken as given by 
the field in the annulus its true value is under-estimated by about 6 


showing a differ nee of 233 between the values of | in the hish and 
low fields. According to the experiments on the non-magnetic steels, 
the difference in the values of 1 does not in any case exceed 30 units. 
It appears that the less magnetic allovs behave as though they con- 
sisted of some substance having a permeability which d ез not differ 
from unity by more than 2 or 3 рег ceat. mixed with varying quan- 
tities of magnetic mitter which is practi ally saturated with mag- 
netism in a force of 8.000 G.N. Such a mixture would behave in 
fields of low density as though it had а constant permeability which 
might greatly exceed unity. But in fields of high density it would 
become saturate | wit? maznetism, as the non-magnetic steels are 
found to d» in fact. The curves of magnetisation of steels which аге 


but slightly magnetic confirm this supposition as to the constitution 
In every instance examined when the magnetism 


per cent. 
At a later stage in the research another magnet was brought into 


use. The limbs and voke of this instrument were formed of trans- 


former plates, insulated by sheets of paper. the section of the iron 
being 40 sq. ст. They were wound with two coils of 2.200 turns 
each No. 18 S. W.G. copper wire. The pole-pieces were solid and of 
Low Moor iron, and had flat opposed faces 3-8 cm. in diameter. Two 


testing coils were used, each consisting of 16 turns of No. 30 S.W.G. 
The two coils were con- 


The areas of these coils 


of these bodies. 
is perceptible at all. it increases much less rapidly than H over the 


range 2.000 to 12090. Thes? curves were all obt ined by the 
differential method, and may be relied on as accurate to within one 


unit (S.C.I. being 100) and with on *-half a unit for the nearly non- 
For instan^c, in one case where the magnetism 


copper wire wound on a thin brass tube. 
nected together with their axes parallel. 
were adjusted to exact equality, which could be tested by connecting 
them in series and in opposition between the parallel faces of the 
magnet poles and reversing the current. They were used ditferen- 
tially, the piece to be tested being inserted in one of the coils. The 
fling in the galvanometer is then proportional to 421% for the piece. 
subject, however, to the end correction. The special advantage of 
this method is that the magnetising force Н is automatically deducted 
from the observed B at the moment of measurement, instead of 
being determined in а separate experiment. This is of especial 
Importance where it is desired to test an alloy which is nearly non- 
magnetic. It was сазу in this way to detect magnetism amounting 

‘ath part of that of pure топ and to measure 


to less than „|, 
the magnetism of a nearly non-magnetic alloy to within that 


amount. In some cases where it is desired to test an alloy which is 
highly magnetic, a standard picce of pure iron can be put in the other 
coil; the difference between the magnetism of the alloy and that of 
pure iron is then measured directly by the galvanometer fling. This 


apparatus was known as the small magnet. 


magnetie materials. 
relative to iron is about 3 per cent., the value of | in a field of 12,000 


is only twice as great as in a field of 2.000, 

4. Comparison with the results abtained by Barrett in fields of 
40 units or less shows that in some cases the magnetism of an alloy 
may be consilerably greater relative to that of iron in low than in 
high fields. Barrett found that several of the silicon steels and one of 
the aluminium steels were actually more magnetic than pure iron for 
small values of H ; but all these materials are less magnetic than pure 
iron wien saturated. Ја these cases the coercive force is small. On 
the other hand, in some alloys with a very high coercive force (є.7., 
some of the maganese stecls) the magnetism relative to pure iron is 
much greater when saturated than in a field of 40, in some cases more 


t^an twice аз great. 
NOME NOTES ON THE TEST-PIECE3. 


Most of the specimens were allowed to cool slowly in air after 
rolling or forging. In а few cases special specimens were prepared 
Which had been carefully annealed and allowed to cool very slowly in 


ALLOYS OF TRON: GENERAL. 
In the carbon and silicon steels little, 


the furnace from about 820 C. 
if any, difference іа the magnetism could be detected as the result of 


this treatment. [t may therefore be assumed that the cooling of the 
original rods was in such cases suflicieatly slow to cnsure the attain- 


wa Phe following was the course of the svstematic testing of the whole 
series of iron alloys: A test-piece was prepared of each sample about 
я in. diameter and | in. long. The value of D for everv one of these 
pieces was measured by Mr. J. Hirst, first with flat pole-pieces and a 
current of about 5 amperes, and then with conical pole-pieces and a 
current of 60 amperes. The value of H in the first case was about 
8.000 C.G.SN., and in the second from 24.000 C.G.S. for pure iron to 
26,000 C.G.S. for non-magnetic allovs. In the experiments with the 
conical pole-pieces and a eurrent of 60 amperes the procedure was аз 
described above, the flux change corresponding to reversal being 
determined in two parts by observing the tling on making the current 
first after reversal and then after breaking without reversal. 

b In this series of tests Н was measured by determining the flux 
change in the annular space between the concentric coils of th» first 
bobbin. This, as explained above, was incorrect, and the results 
were recalculated with proper corrections for the ends. Asa result а 
Close agreement was in most cases established between the saturation 
value of | obtained in high and low fields. Out of 100 pieces tested. 
covering the whole range of alloys in a field of 13.000 C.G.S. units, 
only four differed by more than two (in the magnetism relative to 
pure iron taken as 100) from tlie corresponding results t ken in a low 
field, The whole of these results with the magnetisation constant 
expressed in terms of unit mass are given in an appendix. ‘The 


ment of an equilibrium state. 
Silicon seems (at high inductions) to act mainly as an inactive 


diluent, the reduction in magactism being but little greater than the 
percentage of this element. which is present, after allowance is made 
for the effect of the carbo: The effect of aluminium is similar to 
silicon, but more marked. 

The authors have been unable to discover any simple relation 
between the proportion of manganese and the corresponding reduc- 
tion in magnetism. It is well known that the influence of the man- 
ganese js greatly affected by comparatively small amounts of carbon. 
The results which have been found, however, present anomalies 
which сап hardly be explained by {һе varving proportions of this 
element. They suggest that there іх some other variable, possibly 
the temperatures to which the alloys happen to have been subjected 
in rolling or forging, and the precise mechanical chiracter of that 
process. Special attention. was paid. to Hadfield's original non- 
magnetic steel. In contradistinction to Ewing, its magnetism was 
found to be o ly about ,ljth part of that of pure iron, and 
it varied constantly. Under certain conditions, however, it appears 
that this steel can be rendered fairly magnetic. It seems possible 


analysis and density of each specimen are also shown. In the same 
table the results obtained by Barrett ure given. 


that most of the anomalous results obtained from these alloys/in this 


D 
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res: arch may be explained by the temperatures to which they have 
been subjected in rolling or forging. The cooling in air to which all 
were subjected, and which would be without much effect in an iron- 
carbon allov, may have been quick enough in some of these iron- 
manganese alloys to give the effects of qvenching. One result of the 
complex effects of temperature or mechanical work on the iron- 
manganese alloys is that different parts of the same bar frequently 
exhibit different magnetic qualities, Any statement of the mag- 
netism of these substances ought evidently to be accompanied by a 
precise specification of the heat treatment. Probably the exact 
temperature at which rolling or forging took place is an important 
feature. Some of the iron-nickel alloys also exhibit the same sort 
of indefiniteness, as do the allovs of iron and manganese, dillerent 
parts of the same bar having different magnetic qualities. 


SS Een 
By earthing the bed plate of the key to the proper point in 
the measuring circuit, whatever residual leakage occurs may be led 
away in such а manner as not to affect the galvanometer.- It has 
been found in practice that this apparatus gives very good results, 


Fhe oscillating lever and contacts will operate satisfactorily on a 
frequeney of 60 cycles or more. 


motor. 


| | The wear on the contacts is ргас- 
tically nil. provided that the surfaces are broad enough. The sen- 


sitiveness of the galvanometer is practically the same on alternatin 
currents as on direct currents. Theoretically the ratio of the ЧеНес- 


tions for the same effective value of current should be the form-factor 


of the alternating-current wave. Due to various minor imperfee- 


tions in the apparatus so far constructed, however, the method is not 
accurate as а means for the determination of form-faetors. 

This apparatus places alternating-current measurements on the 
same basis as direct-current measurements with respect to the sensi- 
bility of the galvanometer. Using the galvanometer as a deflection 
instrument, such quantities as the drop in a short length of iron rail 
or in a bond earrving alternating current, the measurement of the 


leakage and charging current of a few insulators, or of a short length 
of cable. &e., may be easily measured. 


RECENT DEVELOPMENTS IN EXACT ALTERNATING- 
CURRENT MEASUREMENTS.* 


BY CLAYTON H. SHARP AND W. W. 


The mechanical imperfec- 
CRAWFORD. 


tions of the rectifiers so far constructed are such that the calibration 
as а deflcetion instrument is not accurate, due to the reversal not 
taking place exactly at the zero of the wave, but when the calibra- 
tion is made under the conditions of use it will be sufficiently accurate 
for the class of measurements involved. Since the deflection ob- 
tained represents the average value of the voltage, any uncertainty 
in the wave form introduces a corresponding uncertainty in the cal- 
culation of the effective value. The wave form, however, may 
be approximately determined by taking the deflections with a series 
of settings of the contacts, as explained below. 

In the greater part of the work a portable ealvanometer, such as а 
Paul single pivot galvanometer. giving one division deflection for one 
microampere and having 50 ohms resistance, has sufficient. sensi- 
tiveness. With a galvanometer of this type. the use of a telescope 
and scale is avoided, and vibration does not effect the measurements. 


Summary.—.X description is given of several new methods of testing 
adopted at the Electrical Testing Laboratories, New York, in con- 
nection with alternating-current measurements of current transformers, 
voltage transformers, inductances, capacities, «е. 


А 5,00U-ampere 
non-inductive shunt is also described, 


In common with other laboratories, the electrieal testing labora- 
tories have found that the more exacting demands of modern engi- 
neering work for precise alternating-current measurements have 
outstripped the capabilities of the older methods of measurements. 
It is the purpose of this Paper to describe certain of the new methods 
and apparatus which have been developed in response to these 
demands. 

It is well recognised that zero methods furnish possibilities for 
precise measurements beyond the capabilities of detleeting instru- 
ments. The difficulty of applying zero methods to alternating 
currents lies chielly in the instrument used as a deteetor in obtaining 
а balance. If an electro-dynamometer is used as а zero instrument, 
the detlection falling off as the square of the current results in low 
sensitiveness as the current approaches zero. By separately ex- 
citing one of the coils, the sensitiveness may be greatly increased, 
but it is then necessary to provide means for bringing the excitation 
in phase with the current to be measured. "Phe telephone under 
proper conditions is very sensitive as a zero detector. Из great 
advantage is its simplicity and cheapness, but when working on the 
commercial frequencies of 60 and 25 cycles per second its sensitive- 
ness is for physiological reasons very low. Various alternating- 
current. galvanometers have been made, but none of them has come 
into wide commercial application. The vibration. galvanometer, 
when properly tuned, is very sensitive ; but being а delicate suspen- 
sion instrument, it is not suited to all locations, and with a change in 
frequency а great decrease in sensibility occurs. 

Synchronous Reversing Key.—~Vhe idea of rectifying the alternating 
current and passing the rectified current through a direct-current 
galvanometer, or detector, is not new, — It underlies the secohmmeter, 
which has been used for many years. More recently, attempts have 
been made to use as a zero detector a direct-current galvanometer 
with an ordinary brush-contact commutator on the generator shaft, 
or on the shaft of a synchronous motor driven by current from the 
same source as that to be measured. ‘This plan has been tried and 
found to be capable of convenient application in many cases, but 
great difficulty has been found with it due to the fact that the appa- 
rent resistance of the sliding-brush contacts under working conditions 
tends to become усгу high as the current falls to a low value. Plati- 
num contact kevs used in galvanometer circuits being known to be 
free from this difficulty, the next step was to construct a rectifier 
consisting of a reversing key with platinum contacts operated at 
synchronous speed by means of a synchronous motor and cam. 
Means are provided for adjusting the angular position of the con- 
tacts with respect to the poles of the motor, so that the reversal 
occurs at any desired phase of the current. By properly locating 
the contact setting, the galvanometer may be made to respond to 
any given component of the current while it is insensitive to the 
component in quadrature with it. 

The insulation of the motor circuits from the ealvanometer circuit 
is of the greatest importance. An extremely small electrostatic 
capacity or surface leakage. between them may introduce serious 
errors in measurement, Ina rectifier illustrated in the Paper the key 
was mounted on a separate bed plate insulated entirely from the 
E О cud MPO QM GM O E 

* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


R’ R’ 


01919 
5506606 


~ 


NAON 


/ ^p n 
Е ___ Ув 
а 


Fia. 1l.—CoNNrcTIONS FOR Ratio AND PHASE ANGLE TEST OF 
CURRENT TRANSFORMER, 


This makes it possible to set up the apparatus in practically any loca- 
tion—e.y., in a power house—and to make measurements which with 
more delicate apparatus would be impracticable. Ап  ordmary 
portable millivoltmeter makes a very good galvanometer for 
measurements not requiring the maximum sensibility. 


Current. Transformer Ratios.—-Yhe method of introducing low 
resistances in the primary and secondary circuits and balancing the 
drops against each other hy means of a zero detector, has been tried 
by various experimenters. The ratio of transformation is the inverse 
ratio of the resistances. Due to the slight phase difference between 
the two currents, there will remain, when the drops are adjusted to 
equality, a slight voltage, practically 90 deg. in phase from the resis- 
tance drops. The effect of this voltage may be eliminated by pro- 
perly setting the angular position of the contacts, but unless the phase 
angle of the transformer is very small, it is difficult to set the 
contacts with sufficient accuracy. 

In order to obtain a more accurate value of the ratio and at the 
same time to measure the phase angle, some means of bringing the 
two drops in phase is needed. The method which has been fin ly 
adopted as most desirable is shown in Fig. 1. Тре primary and 
secondary resistances are R^ and. В” respectively. А mutual induc- 
tance, M. is introduced, which adds to the drop in B^ a small voltage, 
a, in quadrature with it, thus balancing the phase displacement. The 
double adjustment is made as follows :— 

By trial, the angular position of the contacts is found in which the 
galvanometer is sensitive only to changes in the secondary resistance 
К” and not to changes in the inductance. The resistance balance is 
made with this setting. The contacts are then shifted through 90 
electrical degrees, and the inductance is adjusted until the inductive 
drop has been annulled. The contacts are then returned to the 
origmal position for a check on the resistance setting. 
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The ratio and phase angle are computed from the following 
ormulie :— 

Г В” / (2х/М |? 91 М 
TR в); tan y= uv 

When the phase angle is less than 2 deg. the correction term in the 
ratio formula may be neglected. In practice, the calculations are 
simplified by the use of eurves which give the results directly from 
the readings, 

The minimum value of secondary resistance used is 0-025 ohm. 
The drop is then 0-125 volt at full load. With a portable galvano- 
meter of the type above described the halance may theoretically be 
obtained within 5 mierovolts in 125,000, or to one part in 25,000, hy 
setting to 0-1 division. At 10 per cent. load, а balance may be 
obtained within one part in 2.500. The accuracy of measurement 
is. therefore, limited not by the sensitiveness of the galvanometer, 
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but by the accuracy of calibration of the resistances, leakage and 
stray fields, &c. 

Due to the necessity of connecting the secondary and primary 
circuits together, trouble is experienced from Jeakage and electro- 
static effecta, If the apparatus is at a moderate voltage above earth 
leakage may oceur from the primary through the cross connection 
into the secondary and thence to earth. Referring to Fig. 1, it will 
be seen that very little of this current will pass through the galvano- 
meter, tlie direet connections between R^ and. R^ furnishing а path 
of much lower resistance. The leakage current will, however, add 
to the current in В” and may, if large, introduce an error. ‘The 
amount of the leakage current. is determined by removing oue con- 
nection so that the total leakage must pass through the galvanometer. 

An interesting property of the method is that, when used in con- 
nection with the rectifier, a determination of the relative wave form 


——————--— 


TRANSFORMERS 

UNDER TEST 

STEP OOWN 
TRANSFORMER 


SELECTIVE 
SWITCHES 


STANDARO 
ESISTANCE 


Г. 


PPh 

a D 

© 

S CB 

К», Уу 
of) 0 Ф» 


О.С. SUPPLY 


Fia. 3.—Consections OF CURRENT TRANSFORMER TESTING TABLE. 


of the primary and secondary currents may be made without addi- 
tional apparatus. If the primary current has a sine wave form, and 
no distortion is introduced Бу the transformer. balancing in the 
 Tesistance `° and "* inductance " positions, as previously described, 
will insure that when the contacts are shifted to intermediate posi- 
tions, the deflection will remain at zero, since the secondary wave will 
halance the primary wave at all points in the evele. If, however. 
the primary and secondary wave forma are dificrent, the two waves 
will not balance at all points in the evele, and with intermediate 
settings of the contacts, a deflection will be obtained on the galvano- 
meter. From the curve of these deflections, the difference in wave 
form between the primary and the secondary currents may be derived. 

In designing apparatus for measuring current transformer ratios, 
ап important point to be considered is the impedance introduced in 
the secondary circuit. Any appreciable impedance raises the voltage 


whic А : 
hich must be supplied by the transformer, and thus hasan influence | 
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on the ratio of transformation. In practice, transformers are often 
used with a single instrument of very low impedance and with very 
short leads. precluding the use of measuring apparatus of considerable 
impedance. In the apparatus designed, the secondary resistance and 
primary of the mutual inductance combined amount to 0:1 ohm, and 
the leads introduce. 0-05 ohm тоге, making the total 0-15 ohm. 
Where results are required with less resistance the small oorreetion 
necessary may be easily determined by extrapolation from tests with 
higher values of resistance. 

In order to save trouble in making connections, the secondary 
resistance and mutual inductance were constructed as а unit. А 
fixed resistance is used from which taps are brought out every 0-05 
ohm to a dial switch. The fine adjustment is obtained by means of 
slide wire which shunts a part of the main resistance. The advan- 
tage of this arrangement is that sliding contacts are not introduced 
in the current circuit and that the amount of impedance in the 
secondary is always the same. . The slide wire has a total resistance 
of 0-06 ohm, so that it overlaps the fixed steps by 0-005 ohm in either 
direction, and it is made non-inductive by using double the required 
length, the unused half being brought back under the used half. 

Astatic Mutual Inductance.—Vhe mutual inductance requires 
careful design, the following qualities being desirable: Long sesle, 
freedom from stray ficld effects, low impedance of primary circuit, 
freedom from eddy current. effects, permanence and reliability of 
calibration, саху adjustment. The arrangement of coils adopted is 
shown in Figs. 20 and 6. In Fig. 24 the coils are in the position of 
maximum mutual inductance. Rotating the hard rubber dise on 
which the secondary coils are mounted through 180 deg. brings the 
coils to the position shown in Fig. 2b. The lines of force from the 
primary coils then thread the secondary coils in a reverse direction. 
resulting in à negative valuc of mutual inductance. Between the two 
positions a zero is found. The positive maximum is larger than the 
negative maximum, which is not undesirable in the measurement of 
transformer ratios. Four coils being used. the inductance may be 
made astatie so that the effect of stray fields is small. A strong and 
non-uniform field may induce an error, but by keeping ell instruments 
and heavy current conductors at a distance from the mutual induc- 
tance. or by taking direct and reversed readings, the eilect may be 
eliminated. The primary тау be constructed with a verv small 
number of turns: the desired value of induced E. M.F. is obtained 
hv constructing the secondary with a much larger number of turns. 
In order to obviate eddy currents in the primary, the coils are wound 
with small wire. а number of windings being placed in parallel. Due 
to the location of the coils, it is impossible to mount the disc on a pivot 
and а special three-point peripheral grooved bearing is therefore 
emploved. 

А set of resistance and inductance coils is provided for introduction 
into the secondary to duplicate the effects of various combinations 
of instruments. The steps are so small as to furnish practically a 
continuous variation, The complete connections of the testing 
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Fia. 4.—MEASVREMENT OF CURRENT TRANSFORMER RATIO 
BY MEANS OF MUTUAL INDUCTANCES. 


table are shown in Fig. 3. This table is designed with a view to the 
maximum convenience in laboratory use, but all measuring appa- 
ratus can be removed from it and used in any desired location. 
Method Using Mutual IDnductanees,— The. following additional 
method of measuring current transformer ratios has been considered, 
but has not been tried owing to the fact that the present apparatus 
suits the requirements. dt offers, however, certain important advan- 
teges. In the suggested method mutual inductances are substituted 
for the resistances: previously used. The E.M.F.s induced in the 
secondaries are belanced against each other, one of the mutual in- 
ductanees being variable, The connections are shown in Fie. 4 
The phase ditference is compensated by a resistanec drop introduced 
hy a slide wire, N, carrying the secondary current. The ratio and 
phase angle ore given by the following formulas :— | 
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The advantages of this method over the method using resistances 
are: (a) The energy expended in the apparatus may be made ex- 
ceedingly small. (b) By properly proportioning the numbers. of 
primary and secondary turns on the mutual inductances, it is pos- 
sible to obtain. E.M.E.s in the galvanometer circuit which are much 
greater than the drops in the primary coils, hence greater sensitive- 
ness can be obtained without the introduction of an undue impe- 
dance in the secondary of the transformer under test. (е) It is not 
necessary to connect the primary and the secondary circuits together, 
and leakage effects are therefore reduced. 

The disadvantages of the proposed method are: (a) Mutual induc- 
tances are not so easily calibrated as resistances, (b) It is difficult to 
construct accurate mutual inductances for large currents. although 
probably not more so than in the case of resistances. (c) Stray field 
effects will influence the ratio directly, requiring astatic construction 


of the mutual inductances and great pains with the location of the 
leads carrying heavy currents. 
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Fia. 6.—MEASUREMENT OF 
VOLTAGE TRANSFORMER Ratio 
USING ELECTRO-DYNAMOMETER. 


Measurement of Magnetising Currents.—As a means of determining 
the ratio and phase angle of current transformers, where apparatus 
for their direct measurement is not available, or as a check on direct 
measurements, the value of computations from magnetising current 
determinations is well recognised. For the determination of the 
magnetising current, а sensitive electro-dvnimometer May Һе used. 
To obtain both the magnitude and phase relation, the most obvious 
method is to use the electro-dynamometer as an ammeter to meesure 
the total current, and as a wattmeter to moasure the power compo- 
nent. A preferable method is to determine the power and wat tless 
components hy separately exciting the clectro-dynamometer alter- 
nately from the phases of the two-phase circuit. The electro- 
dynamometer is calibrated by substituting for the transformer a 
known non-inductive resistance. For very low voltages, a step- 
down transformer of known ratio may be introduced, Те voltage 
is then measured on the high side and the current on the low side. 
These measurements may also be made by means of the rectifier by 
inserting the transformer in ап inductance bridge and ascertaining 
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the equivalent alternating-current resistance and the reactance under 
the working conditions of voltage and frequency. The distortion of 
the wave form will have the same effect as in a ratio measurement 
and may he determined in the same way. 

Voltage Transformers.—The simplest method for measuring the 
ratios and phase angles of voltage transformers is to use a rectifier ; 
as shown in Fig. 5. R and г are high resistances connected in series 
to the primary circuit. A balance being obtained by varying 7, the 
ratio of primary to secondary voltage is (R + r)/r. 

As in the case of current transformer measurements, it is necessary 
either to pav strict attention to the setting of the contacts or to use 
some means of bringing the primary and secondary voltages in phase. 
The latter procedure is preferable. Various methods of balancing 
the phase displacement by introducing capacities, or self or mutual 
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inductances, may be used. Methods emploving a sensitive electro- 
dynamometer similar to those used т other laboratories have been 
tried. It has been found possible to simplify these methods by the 
employment. of one clectro-dynamometer only in phase angle tests, 


whereas previously two clectro-dynamometers have been emploved. 
The connections are shown т Fig. 6. The fine wire fixed coil of the 
electro-dynamometer is excited by inserting it in series with the 


bridge resistances. The excitation being in phase with the voltage, 


the phase angle of the transformer (if small) does not affect the 
measurement. 


Loading Transformers at Various Power Factors.—ln testing vol- 
tage transformers М is necessary to obtain various loads at various 


power factors representing the equivalent of the instruments to which 


the transformers are to be connected in use. The method given here 


was devised to permit any load at any desired power factor to be 
obtained without the necessity of constructing a large number of 
inductance coils of various values. The connections are shown in 
Fig. 7. Two transformers are required which have approximately 
the same ratio. Transformer No. 2 is connected to one phase of a 
two-phase circuit, and is used as a step-down transformer to supply 
energy to transformer No. 1, which is under test. A load on trans- 
former No. 1 at unity power factor is obtained by means of a lamp 
hank connected directly across its terminals, The load at zero power 
factor is obtained by introducing the second phase of the two-phase 
circuit. between the points P and P, in series with a lamp bank. If 
the transformers are connected with the proper polarity, these points 
are at the same potential so that the current flowing ix determined 
purely by the voltage of phase two. The ammeters A, and А, respec- 
tively measure the power and wattless components of the load 


current, enabling their independent adjustment. ‘The wattmeter M 
furnishes a check on the power factor. 


Voltage Ratio of Current Transformers.-—V is often necessary when 
analysing the results of current. transformer tests to know the ratio 
between the primary and secondary turns, and it is important to he 
able to determine this value by test. since due to errors in manu- 
facture, the numbers of turns may differ from that intended. ‘The 
ratio of turns is determined by measuring the voltage ratio in the 
same manner as for voltage transformers. Four or five volts is im- 


pressed on the secondary and а fraction of this is balanced against 


the E. M.F. induced in the primary. То obtain the true ratio of turns 


it is necessary to correct for the drop in the low-current winding due 
to the magnetising current. 


(To be concluded.) 


A PROPOSED CABLE RECEIVER EMPLOYING THE 
PRINCIPLE OF LIGHT INTERFERENCE. 


BY ALBERT С. CREHORE, PH.D., AND MAJOR GEO. O. SQUIER, PH.D. 


Before suggesting a new form of cable receiver, some refer- 
ence to the well-known syphon recorder which has served as 


a receiver so long and so well will make the reasons for sug- 


vesting a new form more apparent, In the following remarks 


we have made particular reference to that form of receiver 
adapted to long cable working where speed, together with 
accuracy in the record, are of first importance. The Kelvin 
syphon recorder is essentially a moving coil type of d'Arsonval 
galvanometer. The motion of this coil is communicated to 
the syphon which forms part of a rocking system, by means 
of two fine silk fibres. one attached to each side of the moving 
coil itself. There are thus two distinct parts of the instru- 
ment, the moving coil and the rocking system, each of which 
contributes а share towards restoring the coil to its zero от 
initial position when displaced ; or the bifilar suspension of 
the coil contributes part and the torsion of the wire holding 
tlie rocking svstem another part. 

Generally speaking, it is true that within limits the greater 
sensitivity an instrument has. other things being equal, the 
higher the speed of working obtainable. Knowing that the 
deflection obtained with a d'Arsonval galvanometer is pro- 
portional to the strength of field, it is natural to inquire why 
greater field strengths are not at present used in syphon 
recorders, These fields are generally obtained by permanent 
magnets which evidently have not as strong fields as may 
easily be produced. The answer is not far toseek. It is because 
of the objectionable damping that occurs in the circuits where 
these re^orders are used that there is no advantage in an 
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increase of field strength. When the damping is greater than 
а certam permissible value the sluggishness of the motion in 
response to signals more than offsets the gain in sensitivity. 
This damping effe t is produced by the motion of the recorder 
coll and is proportional to this motion. One of the features 
of the proposed instrument is that the motion of the coil is 
reduced to practically zero, the torque which it exerts being 
emploved to produce the record, and hence all the limitations 
due to objectionable damping are removed. When this 
abjection is removed it is permitted to increase the sensi- 
tivity by increasing the magnetic field in which the coil is 
placed. 

art of the energy now received by the recorder coil is 
transferred through the silk fibres to the rocking system and 
syphon itself. This is really a considerable part of the total 
received energy, as the measurements taken on an actual 
recorder given below will show. Another feature of the 
proposed instrument removes the svphon and substitutes an 
arrangement т its place which requires almost no motion. 

The following measurements have been made with a stan- 
dard form of long distance cable svphon recorder, Muirhead 
pattern. First the silk fibres were removed, and a small 
mirror attached to the coil at the top to observe the deflection 
produced by the coil in different strengths of field. The 
resistance of the coil is 436 ohms and the direct. current 
required to produce a deflection of 1 mm. with a scale distance 
of | metre was as follows :— 


Current. Field strength. 
0-62 6 107^ amperes ds EAD eMe toa iA ЖОГОТ 2,800 иайхзез. 
2-00 ПЫ, ФО n rc 0800 n 


The field strengths were measured with a bismuth spiral 
inserted in the gap between coil and pole-pieces. The ratio 
of the field strengths in the two cases is 3-30, and of the cur- 
rents measured independently 3-23, an agreement within the 
errors of measurement. 

The silk fibres were then connected from the coil to the 
rocking system in the regular wav, but the syphon was not 
Vibarting and not touching the paper. In this condition, the 
following results were obtained :— 

Current, Field strength. 
1:53 «407^ amperes 2.800 anssen. 
PMS NUS ОНЯ В, 

The ratio of the currents is here 3-24and of fields 3-30 ; but 
in comparing the currents required. to produce the same 
deflection in the same field, when the rocking system Is attached 
to the coil and when it is not, the ratio is 2-47, which shows 
that a large part of the energy received by the coil is used in 
moving the svphon. | 

To arrive at some approximation of a working value of 
current required to operate this recorder in practice, the field 
was Increased to about the limit permissible because of the 
damping, and this value was found to be 2,800 gausses, А 
current was then applied until the point of the svphon where 
It writes upon the paper was displaced 1-25 mm. from the 
zero position, and this was taken as a possible working current. 
The current under these conditions was 42-5 x 10-8 amperes, 
This may be taken as approximately the order of magnitude 
of current required to operate this recorder in practice, 


The Light Interference Cable Becorder.—In a Paper * by 
the writers, methods have been described of obse rving and 
recording variations of current by means of interference bands 
or fringes, This method has been adapted to the Muirhead 
recorder. Instead of using the coil in its normal vertical 
position, the whole instrument was turned so that the pole- 
pieces and the coil were т an horizontal position, The 
syphon and rocking system were removed, and in its place a 
small piece of metal was attached horizontally to the recorder 
frame, in a suitable position directly over the coil for carrving 
two small thin plates of optical glass for producing inter- 
ference bands. The under plate was a little narrower than the 
upper one, which was just enough larger to project over the 
edges of the under plate. А silk fibre was attached to one 
eS О EC то оп 

* Note on Oscillatory Interference Bands and Some Practical Appli- 


cations, George О. Squier and Albert С. Crehore. American Physical 
Society. Bulletin U.S, Bureau of Standards, 
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side of the recorder coil in the normal manner and then passed 
straight upward over the centre of the upper glass plate and 
down to the other side of the сой, An adjusting screw was 
provided for raising and lowering the plates and thus varying 
the tension on the silk fibres. The weight of the coil Was SO 
great that some tension was needed to keep it from touching 
the iron core in the centre of the coil. The less this tension. 
however, the more sensitive the instrument proved to he. 
When a current is passed through the coil a torque 13 pro- 
duced and transmitted. through the silk. fibres to the upper 
glass plate, thus changing the pressure between the plates and 
altering the thickness of the thin film of air confined between 
them, and thus moving the svstem of interference bands. 
Reversals of current in the coil cause the upper plate to rock 
back and forth, thus oscillating the band svstem in phase with 
the current in the coil. The motion either of the coil or of 
the upper glass plate caunot be seen by the unaided eve, but 
the motion of the interference bands may be as large as desired. 
Messages mav easily be read by an operator observing the 
movement of the bands at the same time that a permanent 
record is being made photographically. The accompanying Шаз- 
tration is a photographic record of such a system, and although 
the record is not that of a message received it shows the 
general appearance of the received tape. Such has been the 
advance of photography in recent wears that the practical 
objections which а few vears ago would have condemned any 
system emploving photography in а telegraph receiver no 
longer obtain. and for some reasons it is the ideal method. 
The optical principle used in this instrument ts the pheno- 
mena of interference produced by * thin plates.” and although 
coloured bands are seen when white light is emploved as the 
source, the use of monochromatic light is very superior. One 
of the objectionable features from a practical standpoint to 


Рнотобварнае Reconp or Movixa BANDS. 


some instruments that might otherwise be suited to the pur- 
poses of a cable receiver is that bv them an are light would be 
required, With this form of instrument, however, it is found 
that а commercial mercury vapour lamp, which is adapted to 
ordinary lighting circuits, is an admirable source of Пере, 
While this light is not strictly monochromatic vet for photo- 
graphic purposes it is practically so, and for the purpose of 
observing directly, the bands are clear and bright. The 
lamp gives a line spectrum, there being four particularly bright 
lines. One each in the vellow, green, blue and violet. In 
using common plates for photography the vellow and green 
have little effect, but in observing the bands with the eve 
direct. they appear chiefly green and blue, the colours not 
being mixed but occurring at different portions of each band. 

The photographic part of the instrument. is simple. An 
image of the bands is formed upon a slit behind which the 
sensitised tape moves at a uniform rate. 

Comparative Sensitivity of Recorder Used with Syphon and 
with the Interference: Method.—With the recorder coil inan. 
horizontal position and the glass plates mounted as described 
above, the current. required to produce а perceptihle motion 
of the bands which was visible to the unaided eve was 5 x 10-8 
with a field strength of 6,500 gausses. А current of 20м 10-8 
gave а good working value which may be compared with а 
current of 42-5 x 1079 as above stated, when the svphon is 
emploved with the same coil. | 

In conclusion, it should be stated that the use of two glass 
plates in contact to produce interference bands makes the 
instrument insensitive to external disturbances, which is not 
the case with interference phenomena produced in some other 
methods. The method of interference banda applied to an 
ordinary telephone receiver * has shown a motion of the hands 
for a current of 1:26 x 10-8 amperes, resistance 620 ohms, 


* See yrevious referefice, 


330 


THE ELECTRICIAN, DECEMBER 9, 1910. 


——————————————————————————————————————————————————————————————————M— 


THE ELECTRICALLY DRIVEN TIN MINES AT PUSING 
BHARU AND SIPUTEH. 


The properties of Pusing Bharu Tin Mines (Ltd.) and the Siputeh 
Tin Mines (Ltd.) are situated in the Malay Peninsula, district of 
Kinta. the nearest towns heing Ipoh and Betu Gajah. The former 
Company was registered in 1907 to acquire and work about 170 acres 
in this district, which is rich in low-grade tin, the value of the mineral 
won from the Pusing Врага property in 1909, the first complete усаг 
of working, being £41,147. The latter Company owns about 200 
acres in the same district. | 

The mines are worked clectrically from а plant run conjointly by 
the Companies, the order for the electrica! machinery being placed 
with the British Westinghouse Electric & Mfg. Со. in 1907, through 
the well-known mining contractors, the Wiltley Mining Machinery 
Co. Erection work was begun in January, 1908, and completed in 
the following June, when the mines started running. 

The power house, situated about half way between the two mines, 
is equipped with three Babcock & Wilcox water-tube boilers, with 
mechanical stokers, three Bellis & Moreom compound non-conden- 
sing, self-lubricating engines, direct-coupled to British Westinghouse 
three-phase 50-period, 150 kw.. 2.200-volt alternzsting-eurrent gence- 
rators with direct-coupled exciters. These sets are run at 428 revs. 
per min. The control gear consists of a five-panel switchboard of 
black enamelled slate, embodying three generator panels with field 
rheostats, automatie oil switches and the necessary instruments, one 
feeder panel, fitted with two automatic oil switches (one for each 
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mine) and one panel fitted with asimilar switch for a 60 kw. three- 
phase 2,200/440-volt oil-cooled transformer, which supplies current 
to the motors driving the power house pumps, &c. 

The transmission lines, which are cach about one mile long, are of 
No. 4 hard-drawn copper wire on triple petticoat insulators, with a 
galvanised iron earth wire stretched above for lightning protection. 
On each end of the line there is a horn-type lightning arrester. The 
mains feed into the Pusing Bharu sub-station, which is equipped with 
six British Westinghouse single-phase 2200/440-volt oil-cooled trans- 
formers, connected in mesh, and forming two groups of 150 kw. capa- 
city each. There is one two-panel black enamelled slate switchboard, 
consisting of one incoming high-tension panel fitted with one non- 
automatic oil switch and the necessary instruments, and one ordi- 
nary low-tension feeder pancl. From the sub-station there are two 
low-tension transmission lines of No. 5 hard-drawn copper wire, 
supplying a three-phase 50-period 15 н.р. 440-volt slip-ring induction 
motor, fitted with a face-plate starter and a reversing switch, the 
latter being made locally. This motor was supplied as a constant- 
running machine, but has been found to run equally well as a rever- 
sible motor for winch driving. In the present case it drives a double 
overburden winch for clearing away waste earth by means of endless 
haulage. 

There are also two transmission lines feeding a 20 n.r. three-phase 
50-period 440-volt 945 revs. per min. squirrel-cage induction motor, 
direct-coupled to ® Worthington 6 т. turbine pump, which is illus- 


trated herewith, and has an output of 660 gallons per minute with a 
60 ft. head, a motor of the same type and output, but of a higher 


speed (1,400 revs. per min.), driving à Worthington 5 in. double-stage 
pump with an output of 375 gallons per minute against an 80 ft. head 
and an overburden winch similar to the one already mentioned, but 
driven by a б н.р. three-phase 50-period 440-volt slip-ring induction 
motor with face-plate starter and locally-made reversing switch. 

The tin-hearing earth is eut bv coolies and loaded into trucks, and 
is then pulled up by an incline double-drum winch and endless haul- 
age direct into the puddler shed. "This winch is of 5 ft. diameter, 
2 ft. 6 in. face, fitted with a no-voltage brake solenoid and driven by 
a 40 н.р. motor equipped with a reversing controller. The ore is then 
dumped into a chute and monitored into the high-speed puddler, the 
water for monitoring being supplied by а Worthington 10 in. single- 
stage pump of 1,323 gallons per minute output, with a 30 ft head, 
driven by a 25 н.р. three-phase 50-period 710 revs. per min. 440-volt 
squirrel-cage induction motor, direct-coupled to it. The high-speed 
puddler consists of a shaft fitted with knives of forged steel, which 
chop up the large hard lumps of clay. "This is belt-driven by a 
25 н.р. sqiirrel-cage induction motor. The clay then has a natural 
feed into the low-speed puddlers, driven by a similar motor, which 
chops it up still finer. The overflow from the low-speed puddlers 
runs into the rifle races, which catch the tin as it escapes from the 
puddler, and allow the useless material to flow away into the settling 
pond. ‘There are 17 motors in use at Pusing Bharu, developing а 
total horse-power of 160. The Niputeh mine is «f а similar char- 
acter, but has only one incline to the puddling shed, and develops 
only 60 н.р. Both the mines have centrifugal pumps, driven by 
15 н.р. squirrel-cage induction motors, for auxiliary pumping. 

A most interesting and striking fact about this installation is that 
the entire electrical plant was erected, and has now heen run for two 
years to the entire satisfaction of the Company, by unskilled native 
labour under the supervision of one electrical engineer. This in spite 
of adverse conditions, the motors being at all times exposed to wet 
and dirt in the puddling sheds, and, in fact, in all parts of the mine 
where the tin-bearing carth is handled. Electrical machinery nowa- 
days is expected to be thoroughly reliable and efficient, however bad 
the conditions, and it is satisfactory to know that it can be relied 


upon to perform its work under conditions such 2s the above as 
efficiently as upon the test bed. 


WIRELESS TIME SIGNALS. 


BY PROF. С. W. О. HOWE, M.SC. 


In Тнк ELECTRICIAN of November 18th and 25th letters 
appeared from Mr. Duddell, Dr. Eccles and the writer, in which 
the accuracy of the time signals sent out by the wireless tele- 
graph station at Norddeich was discussed. Arrangements have 
since been made at the Central Technical College whereby the 
Norddeich signal can be checked against Greenwich time with 
an accuracy of at least а tenth of а second. Аз the method 
employed may be of interest.a detailed description 13 given. 

In the mathematics department of the college is a seconds 
clock fitted with a mercury contact maker, which actuates the 
electromagnet of a chronograph and makes a mark on the paper 
tape every second. Wires have been run from the chronograph 
to the wireless telegraphy receiving apparatus, where they 
are connected to a Morse key. This key is connected in 
parallel with the contact maker on the clock so that à mark 
is registered on the chronograph tape whenever the key 18 
depressed in addition to the mark made every second. This 
apparatus is set working two or three minutes before twelve, 
and the Morse key is depressed at the exact moments when 
the Norddeich signals are heard. This gives 30 dots on the 
tape in addition to the seconds. As a result of the elaborate and 
carefully thought out system of signals sent out by Norddeich, 
the final two or three dots of each group of five can be recorded 
with great accuracy, as one knows exactly when to expect them. 
Аз soon as the time signal has finished, the operator turns to 
a chronometer at his side and depresses the Morse key at 
certain definite seconds according to the chronometer, say, at 
5, 10, 15 and 20 seconds after Twelve, if the chronometer is 
about right. This will give four further dots on the tape, which 
can now be examined, and Norddeich and the chronometer 
accurately compared. Parts of the tape taken in this way are 
shown in Fig. 1; the Norddeich signals are marked N, while 
the dots marked CH are the chronometer signals. It can be 
seen that the chronometer was 14-5 seconds slow by Norddeich. 
This was also determined in another way. During the recep- 
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tion of the Norddeich signals an observer watched the chrono- 
meter and estimated the time by it when the wireless operator 
tapped the Morse kev, laving special weight always on the 
signals towards the end of each group of five. With practice 
one can estimate the difference between the chronometer and 
the time signals to within a tenth of à second. With the 
chronograph much greater accuracy 13 obtainable. as shown by 
the regularitv of the last few dots of each group. The first 
dot comes rather unexpectedly, and a considerable time ela pses 
before the key is depressed, but after the second dot one gets 
into the rhythm and strikes the kev simultaneously with 
hearing the signal. In Fig. 1 the seconds are numbered from 
anv arbitrary starting point. The groups shown are the third. 
fifth and sixth, an asterisk marking the final noon signal. 
The key was then depressed when the chronometer was at 


u 
94 СН! 95 96 97 98 
Fic. 1. 


Noon by Norddcizh=-80°3. Noon by Clironomieter 918. Differences 1065 seconds, 


Ilh. 59' 50", 55"; 12h. 0 0"; 19h.0' 5" and 10”. The in- 
terval between the two asterisks is the amount by which the 
chronometer was slow by Norddeich. The beginning of the 
marks is always used for calculation, as the key шау be held 
down lonver at some times than at others. 

The next step is to compare the chronometer with Greenwich, 
and this has been done daily in the Astrophvsical Department of 
the Imperial College. The method adopted here is very similar 
to that already described. Every hour a signal is sent over a 
telegraph wire from Greenwich. and moves a galvanometer 
needle. Immediately on seeing the needle move а key is 
depressed and a mark registered on the tape of a chronosraph, 
the seconds on which are being marked bv a seconds clock with 
à mercury contact. Turning now to the chronometer which 


— 
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Fic. 2. 


One o'clock by Greenwich =92.5. One o'clock by Chrouometer = 37:8, 
Difference = 11:3 seconds, 


has been carried over from the Central Technical College, the 
kev is again depressed when the chronometer passes a definite 
point, A tape obtained in this way is shown in Bir» wire 
(т is the Greenwich sal and CH the chronometer record, 
made when the chronometer passed the hour, From this we 
see that the chronometer is 11-3 seconds slow by Greenwich. 
Here, again, there IS always a check on the readings, as the 
Greenwich signal is always compared by observation with the 
seconds clock, which is then compared with the chronometer. 
Co same chronometer was 145 seconds slow by 

, noon, and 14:3 seconds slow by Greenwich at 
one o'clock, The amount which the chronometer gains or 


loses during this hour is accurately known and пеш ил у small. 
Hence the Norddeich signal was 072 second fast by Greenwich, 
| ог, rather, by the Greenwich signal as sent over the wire to 
| South Kenstneton, -. 

| The results obtained in this way up to the present are аз 
follows :— 


On November 25th the signal was 0:2 recond fast. 


eg - Soth s exactly ruht. 
Е E ом, хе 1:3 seconds fast. 
" »: 29th n Т 0:6 * = 
x " 30th ds Oii ,, Ж 
‚‚ December Ist M е 0:3 Р T 
d à: Jud, " OL second slow. 


The discrepaney between the signals ts very variable. On 
Saturday, November 26th, the 
sionals avreed, whereas two days 
later. Norddeich was 1:3 seconds 
ahead of Greenwich. It. would 
be interesting to know where the 
differences creep in. There is 
an electrical transmitting gear 1n 
each case, and in the wireless 
station this is necessarily some- 
what complicated, as the signal 
is not sent out directly from the 
observatory, but by means of a 
clockat Norddeich. What error 

94) this clock can have before being 


corrected from the observatory 
at Wilhelmshaven we do not 

9 си | 100 Ў know, | 
M ME HE In. carrving out the observa- 


tions the writer has had. the 
co-operation of Prof. Mather, at 
whose susgestion they were 
undertaken, and also of Mr. Klugh, of the Central Technical 
College, and Мг. TE. Shaw, of the Astrophysical Department of 
the Imperial College of Science and ‘Technology. 


THE IRREGULARITIES IN THE ROTATING FIELD OF 
THE POLY?HASE INDUCTION MOTOR.* 
BY €. Е. SMITH, M.SC. 


Аит Mtr discussing the eanses of the want of uniformity in 
the rotating field of a polyphase induction motor, the author deseribes 
experiments to determine th amount of the irregeliritv. The inves- 
Uuatiens are bas don the E.M.F.s induced in search coils on the stators 
of the motors tested. 

т . > 5 s 

| The w ant of uniformity in the rotating field of the polyphase induc- 
tion motor is due chietly to the following causes : (1) Non-sinusoidal 
wave-form of the supply voltage ; (2) disposition of the stator wind- 
ши in a limited number of slots; (3) variation of the air-gap reluc- 
tance, due to the varying position of the teeth ond slots of the rotor 
in relation to those of the stator ; (4) want of uniformity of the air-gap 
due to the rotor being out of centre; (5) the effect of want of pro- 
portionality between magnetising current and flux mav also be men- 
tioned, although of less importance. | | 

No attempt is made т the present. Paper to deal with the first 
of the causes enumerated above, since its origin is independent of the 
motor. The second cause of irregularity can be subjected to fairly 
simple mathematical treatment, and is discussed in text-books and 
elsewhere from this point of view. The results of such a caleulntion 
as given by Krentz, ere summerised in an appendix. The third 
source of irreguhritv, the thax pulsstions in the teeth of the core, has 
been studied. indirectly from measurements of the losses resultine 
from it. * but the extent to which it modities the rotating field and 
affects the volts gex in the motor vw indus hes not received хо NES 
attention, 

The author thinks thet wznt of uniformity in the eire p of j 
duction motors is much mere general, and is TANT E hine 
маме of power thon is generally recognised. The | 

7 ©, 


* Abstract of a Paper read before the Manchester Local Scetion of the 


| Institution of Electrical Enuineers. 


t T. Е. Wall, THe ELEcriciaN, Vol LVILL., рй. 732 a10/797, 1907 
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determination of the power lost from this cause does not come within 


the scope ОО Pay cr Dut омо pola a Dering on tbe foa Uer are On dividing the ordinates of the upper curve by those of the lower 
obtained. 


one we should expect to obtain a figure equal to the ratio of rotor to 
stator turns (except for the small magnetic dispersion occurring at no 
load). The mean quotient obtained in this way from the coils a, b, с, 
d and e is 1-44; while the mean for coils f, g, h, i and j is 1-62. The 
actual ratio of rotor to stator turns is 1-51, which agrees very nearly 
with the mean of the two ratios just found. The discrepancy between 
the two ratios obtained from the search coils is due to the circum- 
stance that the readings forming the lower curve 


were taken with a smaller value of the air-gap 
induction than normal. 


Method of Carrying out Experiments.—The results described in 
this Paper are based on measurements of the E.M.F.s induced in 
special search coils wound on the stators of two induction motors, 
so as to embrace portions of the air-gap flux of the motors. These 
search coils were disposed in various positions round the stator, and 
were wound so as to embrace different numbers of stator teeth. 

А 1бн.р. four-pole three-phase motor made by the Phoenix 
Dynamo Mfg. Co. was selected for the first series of tests. - Теп search 
coils of fine wire were wound on the stator in the top of the slot 
openings, just above the actual stator winding, but inside the wooden 
wedges used for securing the winding. The positions of the search 
coils are shown in Fig. 1. It will be noticed that coils a, b, с, d, e 
embrace respectively the same number of stator teeth as the coils 
which form one pole of the stator winding. The voltages induced in 
these search coils represented, therefore, the five coil voltages which 
together made up the voltage of one complete pole-winding of the 
stator. The remaining search coils had a smaller span, and were 
situated on another part of the stator. The search coils were formed 
of fine silk-covered wire, and were composed of 10 turns in the case 
of the first five coils, and 15 turns in that of the other five coils. А 
multiplier has been employed in the calculated results given in the 
Paper, reducing all observations to the equivalent voltage of 15 turns. 

The following are particulars of the motor windings : Stator mesh- 


connected, 60 slots, 11 conductors per slot. Rotor star-connected, 
48 slots, 12 conductors per slot. 


Grouping of Coils.—On connecting the search coils 
belonging to one pole together in series, the resulting 
voltage was found to be equal tothe arithmetic sum 


of the voltages of the individual coils. "This was to 
be expected. 


Effect of Rotation on Stator Flux.—As soon as the 
rotor is short-circuited and allowed to rotate, the 
values of the search-coil voltages observed with the 
supply on the stator change to those shown by black 
dots in Fig. 4. The curve is slightly different in 
shape from the one taken with the rotor at rest 
(Fig. 3), owing to the addition of higher harmonics 
of voltage, which vary in amplitude for the several 
coils. The effects of load on the motor and of driving 


the motor by means of a separate machine with open- 
circuited rotor were also tried. 


No alteration in the M ð FuLL 
| T induced voltages was to be observed, except for a Skane 
The stator supply was at 50 cycles, derived from a source giving a ORE UM SIZE SKETCH UE 
nearly perfect sine wave. The dimensions of rotor and stator slots very slight change caused by the variation in the Siors. 
were alike (Fig. 2). 


harmonics, which depend upon the speed of the 
motor. The coil voltages were also found to be unaffected by a 
reversal of the direction of rotation of the rotor. 

Effect of Rotation on Rotor Flux.—By connecting the rotor slip-rings 
to the supply and short-circuiting the stator winding, the functions 
of the two motor windings are inverted, and the search coils may then 
be regarded as situated on the rotor, instead of on the stator, of an 
induction motor. We can, therefore, employ them to examine the 
voltages induced in a rotor under working conditions. The lower 
curves in Fig. 4 show the search-coil voltages induced with the motor 
supplied in this way and giving out of a load of about 5 н.р. The 
voltages are, of course, lower than when the rotor was stationary, but 
are scen to be much higher than would be produced by a uniformly 
rotating field cut with the speed of slip. Thus the voltage of coil с 
with stationary rotor was 21-5 (see Fig. 3), so that with the measured 
slip of 2} per cent. the voltage of this coil would have been only about 
half a volt in a uniformly rotating field instead of more than 7 volts. 


Fic. 1.—Stowrse POSITIONS or SEARCH COILS. 


N 

o 

Voltage Induced in Coils with Rotor Stationary.—The voltages in- E 

duced in the search coils with the rotor stationary and the normal $8 

voltage applied to the stator are indicated in the upper curve (black < 
dots) in Fig. 3. The voltages in Fig. 3 may be taken to represent лә 

the proportion in which the applied voltage is distributed between Ф 


the coils which compose ће stator winding. The relative values of 
the voltages in the successive coils agree almost exactly with the 
theoretical values calculated on the assumption of a sinusoidal dis- 
tribution of flux. The voltages of the coils of shorter span—viz., 
coils f, g, №, i, j—are seen to form a continuation of the curve given by 
the first five coils, but are apparently drawn to a smaller scale. The 
explanation of this break in continuity is to be found in the fact that 
the two sets of coils were wound on different parts of the stator, where 
the air-gap flux had different values, on account of slight differences 
in the length of the air-gap caused by wear in the bearings of the 
motor. From measurements made for the author, it would appear 
that comparatively few motors in regular service can be said to have 
a uniform gap. In the present case the air-gap clearance was found 
to be 32 mils at the top of the rotor and 26 mils at the bottom. In 


some other cases observed the proportionate divergence from unifor- 
mity was much greater. 


ЕЕЕ 
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Fa. 3.——VoLTAGE IN SEARCH Cous. MOTOR STATIONARY. 


Another striking peculiarity of the curves in Fig. 4 is the great 
difference between the voltages induced їп successive coils, which 
gives them a “saw-tooth " appearance. The two characteristics of 
the rotor flux indicated by these results are due to (1) want of unifor- 
mity of the main rotating field due to the disposition of the stator 
winding in a limited number of slots ; (2) pulsations produced by the 
rotation of the teeth of the rotor core. The greater part of the 
amplitude of the voltages shown in Fig. 4, and nearly all the “ saw- 
tooth " effect can be shown to be due to the second of these causes. 
Curves which were in all essentials similar to those in Fig. 4 were 
also taken with other values of the motor load, and also with the 


А three-phase supply at 246 volts was next applied to the slip-rings 
of the stationary rotor and the search-coil voltages observed. These 


readings reduced in the ratio e so as to represent an applied 


voltage of 200, ure shown by the lower curves in Fig. 3. 


\ 
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а 


THE ELECTRICIAN, DECEMBER 9, 1910. 333 


stator winding open-circuited. and а second motor emploved for 
driving the rotor. [n order to separate the voltages due to field 
irregularity from those due to the slip of the motor the rotor was 
counled to а synchronous motor and driven at synchronous speed. 
‘The readings taken on the coils under these conditions, and represent- 
ing the voltages of the rotor of a synchronously running induction 
motor, are given in Fig. р. The voltages here shown may be said to 
be entirely due to irregularities of the field. The amplitude of the 
voltages in Fig. 5 are less than their true value at the normal voltage 
in the ratio of 233 300. which is the ratio of the voltage actually 
applied to the slip-rings to that giving the normal working ticld. 
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Fig. 4.— VorT:GE IN SEARCH Corrs. Меток ROTATING, 


Effect of Flux Palsations,—By Hux pulsation is meant the variation 


in the strength of the Hux passing through a tooth on account of the . 


varying reluctance of the air path interposed between the tooth and 
the core opposite to it. as the rotor teeth revolve. It has been stated 
that the " saw-tooth " character of the voltages shown in Figs. 4 and 5 
is due to flux pulsation in the teeth. — This action may be regarded in 
the following general manner : Since each coil is wound in two slots. 
there will be two sets of voltages induced in the coil by the passage 
of the rotor teeth past these slots. The phese relation bet ween these 
high-frequency voltages must depend on the span of the coil when 
expressed in terms of rotor teeth. ЈЕ the span of the coil is such that 
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Кта. 6.—Searcn Сон. VotTAGES IN. Rotor 

OF SYNCHRONOUSLY RUNNING MOTOR. OF SYNC HRONOUSLY 
its sides pass simultaneously under rotor teeth, so that the two sets 
of voltages are in phase, the resultant coil voltage will be a maximum. 
If the conductors at one end of the coil enter the flux of a tooth at 
the same time as the other end is leaving the flux of a tooth, the 
induced voltages will largely neutralise one another. The resultant 
voltage of any coil due to flux pulsations depends. therefore. upon 
whether it embraces a whole or a fractional number of rotor teeth. 
Further. in the event of the conductor of 2 coil entering the flux of 
two rotor teeth simultaneously, the resultant voltage will have a 
maximum or a zero value, according as the fluxes of the two teeth are 
of identical or of opposite polarity. For coils having a span approxi- 
matelv equal to the pole-pitch of the motor, the pulsating Нах at the 
two ends will ke of opposite polerity. Hence. for such coils (which 


mov be taken to represent the usual type of winding of è motor), a 
span which is an exact multiple of the pitch of the teeth which rotate 
relatively to it will be the seat of a meximum resultent E.M.F. On 
the other hand, coils which have a pitch of less than one-half of the 
pole-pitch will have а maximum voltage when the number of teeth 
embraced is à whole number plus a half (as in coils g, А, i. j in the 
motor experimented upon). since the flux at the two ends of these 
coils will. on the whole. be of the same polarity. 

Results Obtained by Grou ping Coils, - The next step was to investi- 
gate the effect of connecting а number of coils in series to form a com- 
plete winding. This was done by joining together several search coils 
in series and observing the voltage of the combination. With the 
supply on the stator, the voltage of the grouped coils was almost 
identical with that previously observed with the rotor stationary, the 
higher harmonies of voltage being too small in amplitude to have anv 
appreciable effect. When the motor was run at synchronous speed 
with the supply on the rotor, the results shown on Fig. 6 were ob- 
tiined. These should be compared with the values of the separate 
coil voltages obtained under the same conditions and shown in Fig. 5. 
It is at once evident that the resultant voltage induced bv field irregu- 
lar'ties in several windings connected in series bears very little rela- 
tion to the voltages of the individual windings. and 1s in general much 
smaller. This effect can be shown to be due to the fact that there are 
always voltages induced т some coils which are in direct opposition 
to those being simultaneously generated in others. 

The results are not without practical importance, since thev have 


rotors for short-circuited induction motors. For example, in Fig. 5 
we see a pulsation voltage of 9-5 volts induced in the coil wound in a 
pair of slots having а pitch equal to that of the poles of the motor. 
This corresponds to nearly 1 volt per turn et the normsl voltage. И 
such a coil were directly short-cireuited on itself. a« would virtually 
he the case in a squirrel-cage motor, we should probably obtain a 
considerable current of high frequeney whieh would not contribute 
to the torque of the motor. Bv connecting in series the conductors 
in several slots we see from Fig. 6 that the resultant voltage due to 
irregularities of the field is much decreased, while at the sime time 
the impedance of the circuit in which this voltage ects is largely in- 
creased. The pulsating currents and the heating due to them mav 
thus be reduced to a reletively small velue in a wound rotor. Оп 


a direct bearing on the question of wound rotors versus squirrel-cage 
| 


. SPort-circuiting the rotor winding of the induction motor under con- 
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Fic. 6.—S EARCH Corr, VOLTAGES IN ROTOR 


sideration, while driven at synchronous speed, the slip-ring current 
was found to have a value of just less than 1 ampere, although the 
open circuit slip-ring voltage was over 4 volts, | 

It will be scen from the results that the damping out of high-fre- 
queney voltages in the rotor winding depends less on the number of 
slots per phase than on the relation existing between the spans of the 
several coils. The same consideration will govern the extent to 
which the effects of " cogging ` will make themselves felt when full 
speed has been obtained. In most motors the magnitude of the 
voltages which are induced in the separate rotor coils is masked Бу 
the diflerential action between the coils, which makes it impossible to 
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Applied stator volts. 


Fic. 7.—linvsTRATING UNEVEN DISTRIBUTION 
RUNNING MOTOR. OF ArPLIED VOLTAGE IN NTATOR WINDING. 
messure them. И is, however. evident that the slip-ring voltage at 
synchronism gives very little information as to the actual amplitude 
of these pulsations. 

Oscilloggraph Records of Induced Voltage in Search Coils.—These 
records were taken under exactly the same conditions as the readings 
of the virtual values shown in Figs. 5 and 6. ‘The motor was driven 
at synchronous speed by а synchronous machine, the stator being 
unexcited, while the rotor was supplied with current at the slip-rings 
so аз to produce a rotating field which was stationary in relation to 
the stator and to the search coils mounted upon it. | 

The curves reproduced in Fig:. S. 9 and 10 show the wave-form of 
some of the voltages whose virtual values are plotted in Fig.5, and illus- 
trate the character of the E.M.F.s induced in the rotor of an induction 


> 


oA ades э eme hc gc os ul o. y 


of the phases of the supply. 


motor. 
which may be set up in the rotor of a squirrel-cage motor if the rotor 
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motor by the irregularities of its rotating field. Ап examination of 
the curves shows that they all consist of a combination of three prin- 
cipal harmonics, and that the differences between them are due to the 
variety in relative amplitude possessed by these harmonics. These 
three harmonies are: (1) A fundamental, or first harmonic, having 
the frequency of the supply. The amplitude of the variation shows 
the extent of the change in strength of the flux per pole of the motor. 
(2) A sixth harmonic, due to the variation in the field produced by 
the excited winding, and not caused by flux pulsation. It shows the 
influence of the changes of maximum induction and speed of the field 
which are most strongly marked at 12 points of the motor circum- 
ference. (3) A 24th harmonic due to flux pulsation, and dependent 
for its period on the number of teeth acting upon the winding—in the 
present case 24 per pole-pair of the motor. Figs. 11 and 12 show 
the voltages in coils coanected in groups. 

In order to confirm the general conclusions drawn from the tests 
already described, a further set of search coils were wound on а 
Siemens motor having a different type of winding and a different 
construction in other respects. The voltages measured in the search 
coils of this motor were similar in their relation to those already 
discussed. 

Effect of Uneven Air-gap.—In ordinary shop practice the air-gap 
will sometimes be 15 or 20 per cent. out of truth. In motors ex- 
amined by the author, in actual service, an even larger discrepancy 
has been found. It would be easy to over-estimate the importance 
of this want of uniformity of the field, but the disadvantages likely 
to arise from it are: (1) The magnetic drag on the rotor іп the direc- 
tion of the strongest field. (2) The concentration of the applied 
voltage in certain coils of the winding, producing unequal dielectric 
stresses. (3) Increased hysteresis and eddy-current loss in the teeth 
subjected to high induction. (4) Unequal voltages in the phases of 
the rotor. resulting in an unsymmetrical distribution of currents, 
varving with the frequency of rotation. 
dt has already been mentioned that the break of the curves of 
Fig. 3 was due to the unequal lengths of the air-gap in the two 
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positions occupied by the coils. The extent to which the unevenness | 
of the air-gap modified the voltage distribution in the phase winding 
of this motor may be seen from Fig. 7. Here the portion of the total | 
phase voltage absorbed by one pole winding is plotted on a base of 
supplied volts. The volts taken by the pole winding were calculated 
from the induction in the search coils wound in the same slots, while 
the motor was stationary with open-circuited rotor. The winding 
embraced a part of the stator where the air-gap was small, and the 
droop in the curve shows the effect of the earlier saturation of the 
teeth at this point. A somewhat similar result, taken on the Siemens 
motor, is shown by curves in the Paper. 

The experiments described are sufficient to show that an uneven 
air-gap may produce inequality in the rotor phase voltages, 
especially where the number of pole windings is small. Itseems highly | 
probable that an unbalancing of the rotor phase voltages should be 
accompanied by an increase in the losses of the motor, and that the 
greater the number of closed circuits in the rotor winding the greater 
would he the liability for such losses to occur. Thus we might expect | 
greater losses from this cause in a motor with mesh-connected rotor 
than in a star-connected rotor, and greater losses still in а squirrel- 
cage motor having the same degree of eccentricity. Messrs. Hillebrand 
and Charters* found that the output of an induction motor was 


decreased considerably by inequality in the voltage or power factor 


A voltage out-of-balance of 5 per cent. 
produced something like 15 per cent. decrease in the output of the 
Oanos has called attention to th» heavy equalising currents 


is not central, and has proposed special means for reducing these. In 
лы з a 
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the case of wound rotors it is probable that the increase in the iron 
losses is more important, although an increase in the rotor copper 
losses due to circulating currents is to be expected. 

Calculations of the coil voltages and of the voltage due to flux 
pulsations are given in appendices to the Paper, together with varia- 
tions in the rotating field due to different numbers of stator slots. 


DISCUSSION. 


Мг. W. Cramp said that of the many issues which required further 
explanation in the Paper he would select one or two which seemed to 
him very important. Under the heading of “ Grouping of Coils” there 
was the statement, '' On connecting the search coils belonging to one 
pole together in series, the resulting voltage was found to be equal to the 
arithmetic sum of the voltages of the individual coils. This was to he 
expected." Не did not find any clear evidence in the Paper as to the 
saturation of the teeth, and it seemed necessary to point out that the 
above result was not to be expected except on the assumption of fairly 
low tooth-densities. The motor tested had 60 slots in the stator and 49 
in the rotor, and four poles. That was 15 and 12 slots per pole respec- 
tively. These two numbers had a G.C.F. of 3. He called attention to 
this matter because it affected the results throughout the Paper, though 
he did not find any reference to this G.C.F. by Mr. Smith. The author, 
whilst giving reasons for variations in voltage. omitted altogether any 
reference to pulsation produced by eccentricity of the rotor with respect 
to the shaft. In some cases he had found such eccentricity to be very 
important. He wished to call attention to the very beautiful method 
that had been employed to obtain the effect of the pulsations by elimi- 
nating the main rotating field. Не also thought that the agreement in 
form between Figs. 3 and 5 was very good as bearing witness to the 
truth of the explanations offered for the effects noticed. Referring to 
Fig. 5, the author said, “ The conditions under which the readings of 
Fig. 5 were taken were such as to make the voltage of coil € a maxi- 
mum, that is to say, the conductors of this coil must have been situated 
at points of maximum flux." This seemed incorrect. When th? 
voltage of coil c was a maximum, the rate of change of flux through 
it was a maximum. but it did not seem to follow that the flux itself was 
a maximum. With regard to the '' effect of flux pulsation on coil volt- 
ages," the author approached this question from the point of view of the 
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flux per tooth. The speaker ventured to think that though that method 
might be right in this case, there was a further effect not considered. 
He thought a component of the pulsating voltage might be due to the 
number of times per second there was a correspondence between the 
rotor and the stator teeth. It did not follow that this change would 
correspond with the flux moved per tooth. Perhaps the case was того 
easily illustrated if they imagined a two-pole motor with one stator coil 
per phase, and as many teeth in the rotor as there were in the stator. 
Under those conditions at one instant the whole of the teeth would 
correspond al! round. The next instant the teeth of the rotor would be 
opposite the slots in the stator. and that change of flux need not corre- 
spond to the flux which actually passed across the slots as described in 
the Paper. The effect to which he referred was thus seen to be depon- 
dent on the G.C.F. between the stator slots per pole and the rotor slots 
per pole. The effect of uneven air-gap was mentioned, and it should be 
remembered that even if the air-gap was uneven as described, the effect 
would be smaller than Mr. Smith thought. especially with a small number 
of poles, for the path of the flux involved crossing the gap twice, зо that 
in a two-pole machine the increase in field strength due to uneven air- 
gap should be practically zero. They could but come to one conclusion, 
namely, that pulsation voltages were of importance only in very high- 
pressure machines, and the average induction motor as at present con- 
structed was. on the whole, wonderfully free from effects due to irregu- 
larities in its field. 

Prof. E. W. MaRCHANT said, in reference to the effect which the load 
on the motor had of increasing the losses due to pulsations in the teeth 
of the induction motor, Mr. Lawson, a former student of his. had found 
that the increase in thos2 pulsation losses was very considerable, th» 
magnetic pulsations in the teeth being more than doubled in certain 
cases under full load. Referring to the effect of an uneven air-gap, the 
author mentioned four effects. The first was really negligible. because 
the magnetic drag produced with an eccentric rotor depended simply on 
‘the hysteresis and eddy current losses in the rotor, and therefore this 
magnetic drag was a small effect, and was taken account of in (3). The 
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additional losses gave lower eflicieney and а diminished terque. Refir- 
nne to (2). that, he thought, was à point which was really unimportant, 
because the unequal stresses that occurred in an induction motor when 
it was switched on were very large as compared with any inequalities 
that could porsibly be got due to unequal distribution of the field. As 
to unequal voltages in the phases cf the rotor, this was one of the most 
important effects of an uneven airgap that hid to be considered. Ht 
should be noticed that the effect оне to eccentricity was only important 
if it produced unequal loading of the phasis of the stator. The cartent 
in all the coils of any опе phase must be the same, and therefore the 
corresponding roter currents must be practically the хате. If the cur- 
rents in the three phases were dith rent, however, unequal bands of roter 
current were produced, which had the effect of causing useless circulating 
currents in the rotor conductors, and these produced excessive heating 
of the rotor, 

Мг. G. W. Моквклы. found in the Paper a very interesting confirma- 
tion of some work he published in 1908. The machine emyploved was a 
synchronous generator with rotating armature. By varying the width 
of the pole face. he found that the magnetic pulsations, as shown by a 
search coil wound round the pole shoe, were à maximum when the polar 
are Was an exact multiple of the tooth pitch, and a minimum when it 
was a whole number plus one-half. The electrical and magnetic condi- 
tions obtained in such a machine appeared to be similar to those obtained 
in the induction motor uscd by the author, for when the rotor rotated 
at synchronous speed, the field produced by a three-phase current in the 
rotor windings wits approximately stationary in space and constant in 
magnitude. The stator teeth would therefore cause no. pulsation except 
ах а function of any evelic irregularity which might exist in the main 
fux. Since this latter was in any ease very small, the influence of the 
stator teeth might. be considered a3 a negligible quantity. The rotor 
teeth, however, were passing through the main field, and would therefore 
setup pulsations. These pulsations would induce Е.М, in a coil on 
the stator in exactly the same way as in the case of the pole shoe coil in 
his own experiments, and should therefore be subject to the sime low 
as regards the span of the coil. That this was the case might be readily 
seen. from the Paper and the oscillegrams given. The influence of the 
stator teeth was of far greater import when the motor ran under nermel 
conditions, for then the stator teeth were subject to the rotation of the 
main field at synchronous speed, and therefore produced pulsations in 
it in the same way as the rotor tecth did in the author's experiments. 
Under these conditions; however, the rotor teeth had far less import, 
for they were only subject to the main flux rotating at the spred of alip, 
hence the pulsations produced by them would be relatively small. Such 
conclusions assumed that the two sets of teeth functioned independently 
of each other: and although he was quite aware that this was not gene- 
rally considered to be the case. his own observations of the behaviour of 
the magnetic flux between two surfaces scparated by an air space led 
him to believe that the two sets of teeth behaved to a great extent in а 
manner independent of cach other. 

Dr. E. Rosenpeso was in agreement with the author that air-vaps of 
induction motors should not be taken too small. Mechanical reliability 
was for the user a most important feature of a motor, and it was not 
right to sacrifice it in order to improve the electrical performance, A 
good. power-factor was wanted, but the air-gap must pot be reduced 
below safe limits. He was of the opinion that in electrical machinery by 
far the greatest number of breakdowns were due to mechanical reasc ns. 
Мг. Cramp had suggested that the addition of currents of different fre- 
quencies would only be correct if the passing harmonies were мно а] 
waves, but this was not ко. The resultant value of waves of different 
frequencies could always be taken as the root mean square value, whether 
each of the components was a simple harmonie or was in itself the rect 
mean square value already of several components of ditferent frequency. 
lf one of the components was not a sinusoidal wave this indicated thet 
the measured value of the component was already in its Ma resultant «f 
amusoidal waves of different. frequencies and did not. matter wh ther 
the root mean square value of all the different components was taken at 
оме or taken in different steps; it always remained th * sime. 

Mr.J. Ккттн, speaking on the effect of uneven air grey. said that if this 
was really going to be troublesome, the coils could be connected in 
parallel оп th? opposite side of the motor and net in series. Also, 
Instead of having the magnetising current the sume ard the flux varying 
Inversely with the clearance, put the same voltage across the coils and 
then the flux was bound to be the same whether the rotor was central or 
not. 

Mr. F. С. Arpovs зи it was, of courss, a well-known fact if the rotor 
of an induction motor was out of centre and if all the coils were con- 
nected in series there was а higher flux on one side of th * rotor thin on 
th» other, causing an unbalineed. magnetic pull; but any extra losses 
that were xet up could net be considered as important or as affecting the 
output of the motor, They could only be confined to the stator tecth 
and very easily got rid of. The scheme of connecting the windings in 
two or more circuits, as suggested by the last speaker, was often done. 
It was not practicable in many cases, particularly in high-tension motors, 

Mr. C. F. Smith, in reply, said with regard to the magnitude of the 
pulsation effects in the’ Siemens motor, compared with those in the 

Phenix motor, as commented upon by Mr. Cramp, he had not the 
hyures with him and could not remember exactly what the relation was, 
but the pulsations were not much less in this motor than in the first one 
for which the results. were recorded. No doubt the G.C.F. of the num- 
ber of slots on the stator and rotor would affect the flux variation. but 
not quite so much as Mr. Cramp thought. Nor was this the pulsation 
which was recorded on the curves given in the Paper. Dr. Rosenberg s 
contention that a very small out-of-balance current in the rotor would 


be sufficient to equalise the flux round the stator was, of course, à very 
important point. The question of the magnitude of this current seemed 
not to be known with any certainty. The out-of balance of the tield 
might be expected to act in two ways in producing these unequal cur- 
rents in the rotor, ard also in producing unequal losses in the teeth, 
The actual amount of coppor losses had never been properly investigated, 
Mr. Frith’s suggestion that the coils should be connected in. раге in 
order to maintain equal pole fluxes was à very ingenious one, and would 
undonbtedly produce the effect desired. With rogard to the data ofthe 
reduction of output by an out-ef-balance voltage, he must confess that 
the figures quoted were rather vague, but the information in the Paper 
from which he had quoted was rot at all precise. Replying to Mr. 
Aldous, losses that might be expected from inequality ef tho tield wero 
hat confined to the stator teeth es suggested, but would be found in both 
the rotor and stator teeth. and also in серр. losses due to equalising 
currents set ip in the rotor wine iy. 
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SUBMARINE CABLE-LAYING AND REPAIRING.* 


BY CHARLES BRIGHT, Е. R.S. E. 


І should like to preface my lecture with the remark that ГР con- 
scious that L Вахе before me a tosk which, et best. Г shell carry out 
with difficulty. partly because, while I am in comparatively little 
doubt as to what it might he considered suitable for you to know. E 
cennot well tell how much vou already know. fn putting myself in 
vour position as fer as possible, I have thought it Lest to follow the 
subject up in a sequence such as would apply to vour requirements. 
Thus I assume in the first place that war is imminent. ог has actually 
heen declared, and that our country is one of the belligerents. This 
being so. we will conclude thet it serves vour purpose to make 
certain alterations in the existing stete of things with regard to 
cables—to, sav, interrupt communication with one spot, or establish 
it with another. Such opere tions could, of course, Le effected by a 
man-of-war, provided the necessary 2pperatus ond the required 
length of cable were at disposel. Ц is, indeed, now fairly well 
known that Russia has hed zt any rate one of their warships so. 
furnished to meet emergencies; but in former times this. was, 
perhaps, easier than it is to-dev. We heve here a clessie example 
in H.M.N. “ Agamemnon “—which was fitted out for laving the 
first Atlentie ce ble. There was, too, the United States naval frigate 
“Марвага, lent by the American Government for the same pur- 
pose, 

In the present doy, however, © man-of-war has, 1 imagine, less 
room for any additional gear either on the main or upper deck or 
tween decks. In апу case, it would not probably be very casy to 
keep such gear permanently instolled ; 2nd. if stowed away in 
reserve, the operation of setting it пр at short notice is one that 
would be only justified in а case of considerable emergency, such as 
is seldom likely to arise. И would, in fact. be preferable nowadays 
either to charter a British telegraph ship- 2nd there are over 50 
of these vessels in service at the moment—or to lay hands on a 
foreign. vessel of the same cherocter. 

Assuming that a telegreph ship hes been retained. or captured, 
by His Mejesty’s Navy, we should then have tho necessary cable 
machinery elready properly и НЯ. together with an electrical 
testing room end instruments in their proper position: we also 
start with our cable ready made end to hend. The-verious opera- 
tions associated with the menufeeture, electrical end mechanics 
testing, and subsequent shipment of g telegraph cable, are outside 
your scope. I should. however, mention thet the menufacture of 
è се Пе is preceded by en exhenstive survey— or submarine sound- 
ing expedition-—with $ view to determining the actual route end 
tvpes of cable edapted to that route. It moy be assumed that апу 
telegraph ship will have some cable eboard, though a repairing 
vessel does not. ss a rule, ex rry more {һап zbout 250 miles, any 
more considerable length being drawn. es required, from stocks 
kept by the companies, or forcign governments, in iron tank sheds 
situated at their more important landing points. These stores of 
cable you would, of course, make it your business to capture, if 
desirable, in the case of foreign ownership. 

The lecturer proceeded to describe the interesting work of stowing 
cable in the tanks of a cable ship end at cable stores at stations. 
Proceeding, he said: This brings us to the subject of types of 
cables. As vou are no doubt a were, the conducting wire is always 
composed of the purest. possible copper, that having a higher elec- 
trical conductivity than any material other than silver, which is too 
expensive—besides being practically no better in this respect, and 
less satisfactory in other ways. There are different forms of elec. 
trical conductors. Electrically speaking, the solid wire isthe obvious 
form for a conductor of given dimensions. A single solid wire 19, 
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indeed, the most suitable where only small gauges are concerned— 
for a short telegraph line, for instance. When, however, a larger 
conductor is necessary, its rigidity is soon found to give trouble in 
buckling through the insulating envelope. The plan of laying up 
several smaller wires into the form of a strand (Fig. 1) was, therefore, 
resorted to for the conductor of long telegraph cables, the gauge and 
number of wires varying with the total] length of the line. "This is, 
undoubtedly, the best adapted form mechanically. Electrically, 
however, it is clearly at some disadvantage, owing to the interstices 
between the separate wires ; and, in order to meet this objection, 
whilst retaining, in some measure, the mechanical features of a 
strand, a segmental type (Fig. 2) was adopted by Messrs. Bright and 
Clark on the first cable to India. But considerable difficulty 
was experienced in the manufacture of such a conductor; end 
a little later the late Sir William Siemens’ form, shown in Fig. 3, 
—that of a large wire surrounded by a number of smaller 
wires—was resorted to, for combining the electrical advantages of 
a single solid wire with the. mechanical advantages of a strand. 
This is the type now usually edopted for very long cable conductors, 
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whilst the strand form is in universal use for lengths under about 
1.000 miles—where the required speed of electrical work does not 
necessitate the other type. Again, for ocean cables of extreme 
length, the form shown in Fig. 4, due to Mr. Willoughby S. Smith, 
has recently been turned to account. The insulating envelope 
of a cable is almost invariably composed of gutta-percha, the elec- 
trical, physical and mechanical qualities of which improve so much 
from submergence under the depths of the ocean—both by pressure 
.and low temperature. 

Vulcanised indiarubber is the only other material which is ever 
adopted for insulating submarine conducting wires. "This is used 
in the case of cables laid in certain tropical waters invaded by a 
tiny boring insect called the teredo, and by similar insects possess- 
ing a penchant for gutta-percha. The comparative toughness of 
indiarubber is more than these creatures of the deep can readily 
negotiate. For submarine purposes, gutta-percha has, however, 
many advantages over indiarubber under ordinary conditions. In 
some teredo-ridden waters, gutta-percha is adhered to for the insula- 
tion, the core being covered with a thin brass taping (embedded in 
cotton tape, or threads *) and this is found to be fairly satisfactory, 


View showing the various Coverings of the Deep Sea Cable. 
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‘ The thickness of insulating covering is dependent upon the size 
of the conductor, in accordance with the electrical requirements of 
the line. It is, in any case, essential to have a depth of insulation 
such as will obviate the chance of the wire working through, in the 
course of manufacture, or subsequent cable operations. The 
mechanical protection, however, varies very considerably, depend- 
ing on the depth and nature of the bottom. Thus, different 
types of cable are devised for portions of the complete line. The 
armour of a submarine cable, like a pit-rope, is composed of a close 
sheathing of iron wires, having a diameter of 0-07 in. to 0-400 in., 
according to circumstances, and varying in number between 10 and 
20. For the purposes of after recovery from great depths, tensile 


* The brass tape is, however, now often applied direct—i.e., without 
any tape or thread underneath. 
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strength and lightness are the main objects. А wire of compara- 
tively small gauge, of mild (Bessemer) steel or homogeneous hard- 
drawn iron, is therefore adopted, such a wire having a breaking 
strength up to 100 tons per square inch. For shallow-water cables, 
however, the considerations are entirely different. Hence, in the 
type used for shore approaches, large metallic surfaces to withstand 
abrasion by rocks, &e., together with great weight to withstand 
latere] (shifting) strains due to strong currents or heavy seas, are of 
first importance. The increased quantity of metal thus entailed 
being more than sufficient to withstand all longitudinal stresses 
likely to be experienced under such conditions, an ordinary class of 
iron wire (** best-best " quality) of comparatively low tensile strength, 
say 30 tons per square inch, is employed. The reduced rigidity here 
obtained is essential on account of the inereased bulk. It will be 
obvious that the iron sheathing would be likely to damage the insu- 
lated conductor if applied direct. The gutta-percha, or indiarubber, 
core is, therefore, served with г bedding of jute yarns previous to 
the laying up of the sheathing wires. 

In any cable, as now made, there are at least three types of con- 
struction, namely, the " shore-end," the “ intermediate " and the 
"deep-sea" (or main) cable, the last-mentioned usually constitut- 
ша by far the greater portion of the entire length. The “ shore- 
end " is employed, sey, for the first 2 miles from cach beach, in 
depths up to about 20 fathoms, the “intermediate,” say. to a 
depth of 200 fathoms, and the * main " type for the remaining 
portion. Sometimes, however, as many as six different types are 
necessary for coping with the varying conditions along the route, 
and it is often found convenient to apply a distinguishing number, 
or letter, to each. The * shore-end " type is, as a rule, furnished 
with two sheathings, the outer composed of wires of large diameter, 
with an intervening laver of jute. "The weight of such a cable is 
sometimes as much as 30 tons to the mile. Generally speaking, 
more or less the same quality of iron is employed for the ordinary 
“ intermediate " type, in a single sheathing of wires of medium, 
though rather large, diameter. "With а view to preserving the iron 
from oxidation, the sheathing wires ere gelvanised. In the case of 
deep-sea types it is also very usual to apply cotton tape steeped in a 
bituminous mixture, galvanising not being a very lasting preserva- 
tive against rust where salt water is concerned. This preservative 
mixture is commonly known 2s Bright & Clark’s compound, and is 
composed of varying proportions of mineral pitch, tar and silica— 
the letter being incorporated es гп extra precaution egainst the 
inroads of the teredo. By way of 2 firm binding and ә further pre- 
servstive, the sheathed cable is, as a rule, finally enveloped in two 
outer servings of hemp cords, yarns or canvas tape, end then again 
coated with the aforesaid bituminous compound. (Types of cable, 
(Fig. 5) were shown upon the screen.) In the case of the special shore 
end these outer wires appear elliptical. In reality, however, they 
are the ordinary circular wires, but being applicd with a very short lay, 
this appearance is produced in true section. Shore end cables of this 
description are now largely used where local conditions demand 
something specially heavy and offering a lerge surface to withstand 
the abrasion of rocks. 

Deep sea (main type) cable of the description depicted in the sec- 
tional elevation is intended for up to maximum depths of three or 
four miles, and will bear a strain of 7 tons, with an elongation of at 
least 3 percent. [ts weight being only about 1 ton per nautical mile 
in water, it is capable of supporting a considerable length of itself. 
Thus, a сае can be recovered and repaired in great depths. The 
form of telegraph cable now in vogue is fundamentally the seme as 
that which was first devised, but other patterns have been tried осса- 
sionally, though not with much success. At one time an attempt was 
made to reduce the weight of deep-sea types by introdu:ing more 
hemp and less iron. Thus, in the second Atlantic cable each iron 
wire was enveloped in hemp, but the hemp was soon destroyed by the 
rusted iron wires which then remained іп а loose bundle. А return 
was thereupon made to the close sheathed type, which has been 
adhered to ever since. Steady advance has, however, been effected 
in the quality of the materials used, and the available strength of the 
cable shown on the screen is 30 per cent. greater than that of the 


Atlantic cable of 1865. 
(To be continued.) 
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THE INTERNAL COMBUSTION ENGINE.* 


ВУ W. Р. DURTNALL, 


The author describes minutely the various details of an internal 
combustion engine using oil as fuel. The advantage of off-setting 
the cylinder is pointed out and torque curves are given snowing the 
advantage of having six lines of parts. Attention is drawn to the 
fact that high-speed engines exhaust their gases at fairly high pres- 
sure, and that such gases might be used to drive low-pressure gas 
turbines, Already such exhaust gases have been used to drive an 
auxiliary rotary engine. 

The internal combustion engine is a machine that, as regards fuel 
economy, has only one speed et which the maximum of work can be 
performed with the least amount of fuel. This points to electricity 
being necessary as the link between the gas engine and propellers. 
In the large internal combustion engines of the future the exact 
automatic eontrol of the valves, the amount of lift and time remain- 
ing open, &с., will, the author believes, be effected by electric! 
means. 

An interesting method of firing the gases by a high-resistance con- 
ductor which forms part of the secondary of an alternating trans- 
former is next described. This gets over the difficulty of sparking 
plugs, end the incandescing of the resistance bar can be timed very 
accurately, Particulars are also given of an interesting gas producer 
to use cither crude oil or coal as fuel, the author pointing out that 
this would meet the objections raised to gas engines on board ship 
оп account of a particular kind of coal being required. Ву using 
this new form of producer, oil could b> used when coal was not 
available. 

The author also showed the remarkable propeller invented by 
Vozacek. [Brief mention of this was made in our issue of Novem- 
ber 25th.—Ep. E.] This propeller rotates in a horizontal plane. 
instead of vertically, 2s са ordinary screw propeller. It hos two 
blades, which feather by means of a sun and planet motion, so that 
the blade which is doing the work for the time being gives a direct 
thrust on the water, The propeller gives practically no wash (as 
was indicated in the photographs), 2nd, being deep down in the water, 
it is much more effective for è given blede гтеа and number of revolu- 
tions then is the ordinary ecrew propeller. One of the most extra- 
ordine ry features of the propeller is thet it acts perfectly as а rudder, 
and the simple movement of # steering wheel causes the pinion of 
the sun and planet motion to elter the relative position of the blades. 
The propeller can thus be mde to move the boat backwerd or for- 
ward or push the stern to right or left. 


DISCUSSION. 

Mr. E. Кивсвх SCOTT, in opsning the discussion, said that, however 
much p'ople might disigeoe with Mr. Durtnall. they could not but admire 
the way in which he stuck to his guns. Certainly all this talk about using 
the internal combustion engine on board ship was favourable to electric 
propulsion. On warships th* question of smoke was mest important, 
and, as anthracite was not always available, it was highly important to 
give consideration to a prime mover that worked without smoke whatever 
the fuel might һе. As far as gas engines were concerned, the keystone of 
the whol? matter seemed to lie with the gas producer. There were plenty 
of good engines, and their theory and construction was thoroughly under- 
stood, but the gas producer was not half worked out. This was shown 
at Johinnesbury, for although the engines would rct give their power on 
account of the difference in barometric pressure, the main trouble was in 
the gas producers, It was not easy to design a producer plant which 
should make а suitable gas at all times, whatever the quality of the coal 
might b», and h^ thought that the best solution would come when the 
lirge firms who had built up an enviable reputation in boiler making took 
over the design and manufacture of gas producers. The author's mention 
of à producer to make gas from crude cil was of great interest at tho present 
time, bocaus? there would be much less variation in oil found in various 
parti of the world thin there was in the coals which were now available. 
Of vourso, the simplest solution was to do away with the gas producer 
altogether, and us? the erude cil direct т an engine of the Diesel typ? 
having a very high compression. He had some уе irs ago been through many 
iron and stec] works and works making large gas engines to report upon 
the general position as it then was. He was struck with the fact that 
engines of 1.000 н.в. or more, working on blist furnace and coke oven 
kts, Worked as easily, and with as little attention, as large steam 
engines. Of all the types of gas engine that h> saw he liked the Oechl- 
hvuser the Feast (partly beeanse it was too much spread out) and the 
SUME two-evelo typa, with separate compressor, tho best. It was of 

Crest to note that several 2,000 н.в. engines of this typ? were being put 
ien by Messrs, Mather & Phtt for driving Messrs. Newton, Chambers & 
оса collieries and works near Shefħeld. Regarding the interesting hori- 
n. па shown, this was not only another step forward in pro- 
ome design, but it also pointed in the direction of electric propulsion. 
y the propeller spindles were vertical, they must of necessity be driven 
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by vertical type electric motors attached to the upper ends of the shafts. 
The Vozacek propeller should be excellent for canal boats, because. lying 
deep in the water and giving practically no wash, there would be less 
breaking down of the banks. И was the constant repairing of canal 
banks through the wash of the ordinary screw propellers that caused our 
canals to be so expensive and the traffic on them to be so slow. 

Mr. A. Н. Binyon stated that there were several points of great utility 
in the Paper which appealed to him, especially the novel way proposed of 
utilising the waste that was going on in the lower part of the expansion 
of an internal combustion engine. Referring to the new propeller, h^ 
had seen this at work at Richmond, and was greatly impressed. by its 
maneuvring qualities. The focusing action of the stream lines. (аз 
against the cone-shaped fan action of a serew propeller), together with 
the constant effective working depth of its blade immersion, made towards 
the propulsive efficiency claimed and explained by the author. The ease 
with which tho size of the blades could be altered on this typ? of pro- 
peller, at a cost of a few pence, compared with the great expense of re- 
newing a screw propeller or its blades, was а matter of great commercial 
importance. He was greatly interested in the new сусі for gas engines 
introduced by Mr. Durtnall. It seemed to hive all the advantages of 
the Diesel eyele without the drawback of high pressure and high prime 
cost. In the application of the internal combustion engine he was in 
favour of dividing the prime movers as shown, ard concentrating their 
aggregate energy in squirrel-cage induction motors for driving the pro- 
pollers; and he was certainly not in agreement with the recent. propo- 
sitions that had been made in Germany of driving the propeller. direct 
coupled to one large unit. He was at the moment working on a schemes 
which would probably solve one of the greatest difficulties in naviga» 
tion, in which the advantages of electric power would be very evident, 

The discussion was adjourned until January 9, 191. 


A NEW BOILER CLEANER. 


A demonstration was given et the Hotel Metropole on Friday lest 
of a new pattern of boiler cleaner for which the makers claim a number 
of advantages over similar devices now on the market. The cleaner 
is clectrically operated through a flexible sheft, the motor being placed 
outside the boiler end the tlexible shaft carried in through the man- 
hole. At the “ business " end of the sheft is the cleaning devico 
proper, which consists of a number of milling cutters which sre oper- 
eted through mitre gesring from the flexible shaft. In a pamphlet 
issued at the demonstration it is stated thet a considerable saving is 
effected in the cool consumption efter the removed of the scele. 
This, of course, will be obvious to слу station engineer, as boiler 
Cleaning is part end percel of the regular operation of the plent. At 
а luncheon. given subsequent to the demonstretion, Lord Louth pre- 
sided. The engineers present. were requested to ask any questions 
regarding the apparatus, end à number of particularly pointed ques- 
tions were put to which the promoters of the demonstration were not 
in а position at that time to reply... One engineer asked for figures es 
to the cost of the machine. The answer to this wes that the machine 
wes not for sale, but the Company, describing themselves as the 
Electric Safety Boiler Cleaner (Ltd.), would contract for t e cleaning 
of boilers, and when asked to give а rough estimete of this charge 
гргап no answer was given, except that it was stated that the charges 
hed not yet been worked out. We ourselves asked for figures which 
would be of use to central station engineers, comparing the charges 
for cleaning boilers with the capital cost and maintenance of a weter 
softening and purification plent, by the use of which, of course, the 
formation of scale in the boilers would be prevented. The answer to 
this question was that the electric safetv boiler cleaner would. be 
found uscful for cleaning out deposits in the purifier itself, and that 
“Iso even when the best water softeners and purifiers were used there 
wes still a deposit on the interior of the boiler which had to be re- 
moved. А further question was put as to the applicability of the 
machine for water-tube cleaning, aud this wes met by a somewhet 
vegue statement that а type of cleaner wes being developed. which 
would be driven by a chain, but details could not then be furnished. 
The management of the Hotel Metropole have had the cleaner in use 
for some time, end a testimonial from them was published inthe 
booklet, together with a ferge number of testimonials from German 
engineers. 


Long-Distance Wireless Telephony.—In reference to the 
announcement in THE ELECTRICIAN for Dec. 2, p. 313, that 
experiments in wireless telephony were being made on French 
battleships, the Paris correspondent of “ The Times" an- 
nounces that these experiments have been carried out on the 
French batilesbips “ Justice” and © Vérité” with brilliant 
results. Conversations have been conducted over a distence 


' of 12 nautical miles. 
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ELECTRICAL LEGISLATION IN 1810. 


The record of the Parliamentary Session which terminated 
last week is set out in another column of this issue, and so 
far as the electrical industry is concerned. the legislative 
output is somewhat meagre and unimportant. Only three 
publie Acts have anv interest for electrical engineers, while 
the private Acts, which to a certain extent may be said to 
reflect the condition of the industry, again show a con- 
siderable falling off in number. 

Of the public Acts, the most Important is the London 
Klectric Supply Act, which is the complement of the London 
еселе Supply Act, 199%, and constitutes the London 
County Council the purchasing authority (in heu of the 
Metropolitan. Borough Councils) in respect of the under- 
takings of the remaining five companies supplying electricity 
in the London area, viz., the Westminster Electric Supply 
Corporation, the St. К and Pall Mall, Notting Hill, 
Kensington and Knightsbridge, and the Central Electrice 
Supply Companies. The Expiring Laws Continuance Act 
continues for another year the Light Railways Act of L806 ; 
and the Mines Accidents (Rescue and Aid) Act, though not 
directly electrical, possesses some interest for electrical engi- 
neers. The Wireless Telegraph Installation Dill, which was 
introduced by Sir Epwarp Sassoon in order to compel 
shipowners to instal wireless telegraph apparatus on all 
passenger ships, was dropped after it had been read a first 


time. The measure met with considerable opposition from ` 
| 


shipowners and commercial men, and it was generally felt 
that the Bill was unnecessarily drastic т character. 

In regard to private Acts, the majority of them confer 
additional powers on existing electricity supply undertakers 
or authorise comparatively unimportant extensions of 
tramways or railways, and very few new schemes were dealt 
i with. The Wimbledon and Sutton Railway Act, which 
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authorises the extension of the Metropolitan District 
Railway from Wimbledon to Sutton, was opposed by the 
London, Brighton & South Coast Railway, but this oppo- 
sition was unsuccessful, and there is reason to believe 
that the new line will be constructed and opened for 
trallic without delav. The estimated cost of construction 
ijs ЗИЛ and the capital authorised is £350,000 
with the usnal borrowing powers. This should form а 
useful feeder to the Metropolitan District line, which has 
already made, and is still making, considerable progress 
owing to the adoption of electric traction. By the London 
Electric Railway Amalgamation Act the undertakings of 
the Baker-street & Waterloo, the Charing Cross, Euston & 
Hampstead and the Great, Northern, Piccadilly & Brompton 
Railways have been amalgamated, with а capital of 
£16,800,000, and no doubt. the result will. be increased 
eficiency and economy. The Baker Street and Waterloo 
Railway Act authorises the construction of a subway 
and a moving staircase (“escalator ”) at the Oxford Circus 
station, but the Charing Cross, Euston and Hampstead 
Rai мах Bill, for an extension of the line at Charing Cross, 
was rejected. The Metropolitan and Metropolitan District 
Raiway Companies secured further capital and other 
powers, but the Great Northern & City Railway Co. did 
not proceed with their Bill in regard to the extension of the 
line from Moorgate Street to the Bank. The North East 
London Railway Bill, which sought an extension of time for 
coustructing а tube railway from Bishopsgate to Waltham 
Abbey, was thrown out and the project has been killed ; and 
the North & South Shields Railway Bill, which also sought 
an extension of time, was withdrawn. The Mersey Railway 
Co, which has been developing in a very steady and 
satinfactory manner since the introduction of electrical 
working, obtained further capital powers. 

In regard to tramways, the most interesting Acts are those 
enabling the local authorities of Leeds and Bradford to 
extend their tramway systems and to emplov the rai'-'ess 
trodlev svstem of traction, These are the first instances 
in this country ef powers being conferred for the use of the 
ral-less trolley system, and, judging from the number of 
notices for the T911 Session, a number of oiher tramway 
undertakings also desire (о posses: similar powers. Tt is 
Interesting to note that ia the case of Leeds a period of 
10 years was allowed for repaviag the capiial borrowed for 
Vehicles, and 20 vears for the equipment, while Bradford 
Was granted 15 vears for both. The Board of Trade have 
also been authorised to erant order. for additional routes or 
for varving the routes sanctioned in the Acts. Both Leeds 
and Bradford Corporations have already decided to utilise 
their powers, and the experiments will be watched with 
Interest by tramway engineers and managers 1n this country. 
By their Tramways and Improvements Act the London 
County Council have been enabled to construct additional 
length: of tramway, to reconstruct existing lines, «е. 
Nottingham Corporation and Rhondda and Handsworth 
Urban Councils alo obtained powers to construct extensions, 
While the Morecambe Tramways Act will enable the 
Corporation to adapt the tramways in their district for 
electric traction and to construct new lines. The London 


United Tramways Act authorises the construction of a 
short length of line, and the Huddersfield, Rawtenstall and 
Milnrow Tramway Provisional Orders were duly confirmed. 
The Devonport and District Tramways Bill, by which it was 
sought to vary the agreement with Devonport Corporation, 
was rejected by a Committee of the House of Commons, and 
the Cavelull and Whitewell Tramways Bill was withdrawn. 
The above is a resumé of the main features of the past 
year's legislation relating to electric traction, and it cannot 
be considered satisfactory from any point of view. There 
are, however, indications that tramways are beginning to 
recover from their long period of depression. Several local 
authorities and tramway companies are applying for powers 
to construct extensions and to employ the railless trolley 
svstem of traction, and the over-due amendment of the 
Light Railways Act, if time can be found for useful indus- 
trial legislation, Would also assist the industry. 

In regaid to electricity supply,the record 1s even poorer than 
that of electric traction. There was only one Electric Power 
Act—the Yorkshire Electric Power Act—and that relates to 
finance, The Reading & District Electric Supply Co, secured 
an extension of their area of supply, and three gas and elec- 
tricity supply Acts, covering the Bishop's Stortford, Harlow 
and Epping, the Farnham and the Havant districts respec- 
tively, were passed. It is interesting to note that in these cases 
the period within which the powers must be exercised is two 
vears, the usual limit fixed in provisional electric lighting 
orders. Gas companies are credited with а novercal 
attitude towards electricity supply; but we hope that the 
powers conferred by the three Acts referred to will be taken 
advantage of without undue delay. The London County 
Council endeavoured to modify the law in regard to smoke 
nuisances, and, owing to the decision in ihe Lot’s-road case, 
It was proposed to exclude the word “ Black " from Sec. 24 
of the Public. Health (London) Act, 1891, 
opposition by the London Electric Supply Companies and 
others, but after hearing technical evidence, the clause was so 
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modified as to make it innocuous. The Glasgow Gas 
Consolidation Act, although not electrical in character, is of 
considerable imporiance to municipal electricity authorities, 
because a House of Lords Committee, while granting powers 
io create a reserve fund. and to charge differential rates 
in favour of large consumers, refused to allow the surplus 
profits of the undertaking to be devotel to the relief of 
rates. We consider it unwise to concede powers of this 
character, as the profits of electricity supply and gas works 
should—at all events in their carly stages—be devoted to 
the development of the undertakings and to the reduction 
of the charges made. In addition to the private Bills, there 
were 20 Provisional Electric Lighting Orders which were 
confirmed by four Acts, but several of these onlv relate to 
extensions or confer authority to transfer the Orders. ‘There 
is evidence of greater activitv in electricity supplv, for the 
number of proposed applications in the forthcoming 
session shows a decided increase. With the reduction of 
the cost of obtaining Orders under the new Board of Trade 
Rules, procedure by Provisional Order will no doubt be 
emploved more extensively than in the past, and private 
Bills will be reserved for big schemes of power supply, &с. | 
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— M — 
Electric Power Piante. By T. E. Murray. (New York: T. E. 
Murray.) Pp. xi. +557. For private distribution only. 

This is à book describing a number of power plants designed 
and constructed by the author. They vary in size from the 
large power station with 14,000 kw. generators down to cement 
works plant. The object of the book is to exhibit the engineer- 
ing details of modern electric power plant, and certainly this 
object is carried out in а most thorough and useful manuer. 

А criticism of the book reallv means a criticism of the work 
of the designer of the plant, but there is little room tor criticism. 
The extreme care taken to prevent damage to one section of 
plant affecting another section, and the minute deteils which 
have been studied to ensure efficieney and continuity of supply 
are worthy of the attention of evervone who has to operate 
such plant or is interested in the generation of electricity on a 
large scale. 

The plants described are all of typical American design. 
There are a great many valuable plans and illustrations ot the 
works, and one or two points stand out prominently, As 18 
usual with American design, all the auxiliary plant is steam 
driven. This is where British practice differs, as in this country 
we almost invariably adopt electrically-driven auxiliaries with 
storage battery or steam stand-by. In most of the stations 
described a large local storage battery for station purposes 18 
included. 

Another point worthy of note is that, wherever possible, the 
author seems to adopt forced draught for boiler work. We 
suppose there is not much doubt nowadays that with water- 
tube boilers which expose large areas for possible air leakage 
it is generally recognised. that а Plenum in the flue 15 more 
satisfactory than а vacuum. In this country the wide 
adoption of chain grate stokers practically. bars апу other 
draught then йы or induced. The result is that one sees 
in every irge power station а squad of men permanently 
engaged In stopping up гі leaks and carefully watching the 
flue gas analyses, 

Another pointist ct the motor-generator is not even mentioned 
In connection with sub-stations. Rotary converters appear 
to be the only method of conversion from alternating current 
to direct current which is worthy of consideration. This is a 
point on which we are in entire agreement. For some reason 
the rotary converter 15 not generally liked Бу British engineers. 
Why this is so, itis difficult to sav, because, compared with 
motor-generators (either straight motor-generators or abortions 
of the seme which have lately been designed), the rotary con- 
verter scores every time—in first cost (including transformers), 
efficiency and space; and what is of most importance on an 
alternating-eurrent system is that it is very flexible with regard 
to the correction of power factor. Even on 60 cycles the 
rotarv converter has now established itself аз а safe, economical, 
геа ble and easily operated piece of apparatus. 

Another interesting point is that single-phase transformers 
for driving rotaries are preferred to polyphase. This is again 
г practice with which we are entirely in accord. The single- 
phase transformer is more easily manipulated and handled than 
the polyphase. It is cheaper, because four transformers can 
be used, running three and leaving one as spare, whereas in the 
case of the polyphase transformer a complete duplicate is 
Necessary as а spare. 

It is interesting to note that the big turbine generators used 
in America are practically all of the vertical type. We believe 
that the new 20,000 kw. units for Chicago are also of the 
vertical design. A number of double-flow turbines are illus- 
trated, and we wonder whether the steam consumption of 
this Туре has been any more satisfactory in the States than it 
has been over here. 

With regard to turbo-generators, it is a very usual practice, 
it appears, to specify these machines to do 50 per cent. overload 
or carry full load non-condensing. Аз far as we are aware, the 
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Newcastle Power Company are the only people to specify this 
heavy overload, which 1s well worth having even at the expense 
of a higher steam consumption at the overload rating, because 
it affords a very cheap method of obtaining stand-by and 
emergency plant, and assists Ш maintaining continuity of 
supply. It is obvious that with three turbo-generators running 
and one dropping out, 1f the other two can be made to carry 
the load of the third. it gives the station staff time to turn 
round and comfortablv to get more plant in commission with- 
out апу interruption of the supply. 

In the case of the 14,000 kw. turbine end larger uo over- 
load capacity is stipulated . 

We confidently commend the book to our readers a3 a very 
valuable treatise on modern, heavy, electrical power plant 
engineering. A. HUGH SEABROOK, 


Practical Wireless Slide Rule. By Н. В. Bricuer-Hickway, 
(London: * The Electrician " Printing & Publishing Co.) 2s. ЄЧ. 
net, 

This new slide rule is an ingenious application of logarithmic 
scales to the calculation of 27 times the square root of the pro- 
duct of an inductance and a capacity Буа single operation, The 
construction of the rule is similar to that of the ordinary cal- 
culating rule, in that there is a middle slider engaging with two 
fixed logarithmic seales. The upper fixed seale rezds wave 
lengths, the lower one inductances, and the scele on the slider 
s graduated in units of capacity. Thus if the slider be moved 
till a given capacity reading comes into coincidence with a 
given inductance reading, a mark on the slider points to the 
wave length that those electrical magnitudes would vield. On 
the other hand, if the slider be set to point a definite wave 
length, the capacities and inductances that can co-operate to 
vive that wave length can all be read straight off by aid of the 
coincidences on the two lower scales. The rule is provided 
with a scale of frequencies as well es wave lengths ; tbe letter 
can be read in feet and in metres, and the capacities end induc- 
tances can be read in conventent units based on the electro- 
static and electromeanetic systems of units. The spece at the 
back of the rule is filled with a well-chosen stock of wireless 
Information, The rule is such а useful accessory ла the 
laboratory of both the professional and the amateur wireless 
experimenter that one wonders that it was not thought of and 
W. Н. EccLes. 


put on the market long ago, 


Téléphonie : Du Téléphone Bell aux Mvltiples Automatiques.— 
By Aubert Tukrars. (Paris: Gauthier-Villars.) Рр. 186. 5 Fr, 
This book, as will be gathered from the title page, is one of 
a series published to meet the requirements of engineering 
students, and its object, as stated by the author in tbe preface, 
is to trace the history of telephony from the experiments of 
the earliest investigators up to the present day. 
The opening chapters deal with the works of Page, Boursel, 
Reiss, Grav, Bell, Hughes, &c., and also describe a number of 
experiments end observations made bv other investigators 
less well known. One of these it 15 difficult to take seriously. 
We refer to the “ Curious Observations of Commandant 
Crepaux," m which a person lving on a bed in а room is de- 
scribed as hearing all the conversations passing over a telephone 
wire which was in contact with the outside of the chimney. 
The author gives this instance in apparent good faith, and even 
edvances a theory to explain the phenomenon. 
After an explanation of the principles underlying the action 
of receivers, nierophones and induction coils, simple switch- 
boards, small exchange equipments and multiple switchboards 
are dealt with. 
With the exception of the automatic system, verv little 
Information concerning modern exchange equipment is given. 
Central battery working is disposed of in one short chapter. 
The system described is one with a central batterv for sig- 
nalling purposes, but with local batteries at the subscribers? 
offices for speaking. The full central battery svstem, in which 
the central battery supplies current. for speaking as well as 
signalling, only receives a passing reference (p. 98). Con- 
sidering the extent to which such svstems are now being 
emploved, this omission is surprising. 


a 
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In the chapter on automatic telephony the Strowger system 
is described. 

With the exception of a few brief notes at the end ou the 
auti-Induction twist and the manufacture of telephone cables, 
the important matter of line construction is totally ignored. 
In discussing results already obtained from the adoption of 
Pupin coils on long lines, the author states that it is hoped to 
obtain. «Рогу telephonie communication between London 
and New York by this means. This is а sanguine statement 
which will come as a surprise to English engineers. 

The book is copiously dlustrated, but the diagrams cannot 
be commended for their clearness, and in some cases would 
eppear to have received insufficient checking. For example. 
in the diagram on р. 99 illustrating the central battery system. 
the subscriber's receiver is omitted, the call. bell is shown 
permanently short-circuited, and one pole of the calling battery 
is disconnected, Inaccuracles of this kind are very discourag- 
ing toa student endeavouring to trace out the circuit. 

There is little in this book which cannot be found treated 
m much greater. detail and with far more lucidity in the 
Euglish and American literature on the subject, which we would 
recommend English students to study in preference to pub- 
lications of the nature of the one before us. H. N. T. 


Soldering, Brazing and the Joining of Metals. By Tuovas 
Boras. (London: Dawbarn & Ward.) 4th edition. Pp. 60. 


64. net. 

]t is a little over three vears since we reviewed the previous 
edition of this useful little volume, which forms No. 10 of * The 
Home Workers” Neries of Practical Handbooks. The pre- 
sent —the fourth —edition has been revised bv Mr. Bernerd D. 
Bolas, and has been brought up to date bv the inclusion. of 
references. to electrical apparatus and methods. Thus, an 
electrically-heated " bit ” is briefly explained, full electrical 
details being outside the scope of the handbook. Ап epitome 
is also given of the process of electric welding, the author being 
careful to explain that the description must not be taken as 
anything epproaching working instructions, Since he men- 
tions that the low voltage required is obtained by transforming 
down from a higher pressure, reference might also have been 
made {о the fact thet large currents are necessary. Thus 
chapter also includes a short description of the oxv-acetvlene 
In view of the extensive use of electrical apparatus 
end the introduction of electrical wires, in some form or other, 
Into most houses, it is not surprising that it hes been thought 
necessary, in bringing this handbook up to date, to include the 
jointing of electrical wires and the repair of a broken wire of a 
dynamo armature among the subjects with which the ош ог 
deils. We think it might have been explained, however, that 
the latter process is equally applicable to an electric motor, 
pertienlorly as the book is written for those who may be without 
eleetrieal knowledge, 


process. 


A NEW FORM OF NON-INDUCTIVE, LOW-RESISTANCE 
STANDARD, OR SHUNT. 


BY DR. €. V. DRYSDALE. 

Анттагу.- "ТБ s resistance described is made by cutting the electrodes 
Into а number of thin strips or fingers, which intercalate with one 
another, tius red ing the inductance to а very small figure. 
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The use of low-resistance standards or shunis in conneccion 
Wich а potentiometer for heavy current measurements is now 
commonly edopied, and the Nattonel Physics! Laboratory 
have recenily arranged such sisndards, т conjunction wich a 
sensitive cleccrosé tic voltmeter, for alternate-eurzea* messure- 
menis. In desling wich alternate currents, however, it must 
be remembered thet the inductance of ihe shunt comes into 
plav. and that the dropis not V —- CR. but V «CIS C в ЕЁ. 
where Lis the impedance of the shunt, Г its inductance end 
plan. This may be put in the form V=CR( + У). 
Where T is the time constant L/R of the shunt. Hence, И Tp 
Is less than 0-01, the error in the measurement of C due to 
Inductance is less than one part in 20,000. For the ordinary 


frequency of 50 aper second р -= 31, and consequently И T is less 


OI | . : 
than pp ОТ 3 x 1075, the above degree of accuracy is obtain- 
able. As a matter of fact, few if anv low-resistance standards 


have time constants much exceeding this value, end conse- 
quenily almost anv of them may be used for alternate-current 
measurement at ordinary frequencies without perceptible error. 

But when we come to the question of power or phase measure- 
ments greater care is necessary, The angle of phase displace- 
ment is given by tana Tp, ог. i smell, а in degrees -ЭГЗТр. 
Hence, with the above value of T, for which Tp 000,4 0:513 
deg., which is ten times greater than can be tolerated in fairly 
accurate measurements. It must further. be remembered 
that, in the case of very heavy direct or alternating currents, 
the magnetie field surrounding the shunt may seriously affect 
instrumenis in close proximity, and the reduction of the in- 
ductance must autometically reduce ibis sire y field. 


Fig. Il. — FLAN. 


The form of resistance here described has been devised with 
special reference to the alternote-curreni poteniiometer, where 
phose measurements ате mede simulisneously with P.D. or 
current measurements ; but ii is obviously equelly sutiable for 
ordinerv instrument shunts. The objects aimed at were саде 
of conscruction, permanence, reduction of ihe inductance and 
stray field, combined with the possibility of approximeiely 
eleulc ing their amount. compactness, edeptabiliuv for very 
heavy currents, and suis у for eiher eir or Liquid cooling, 
These requiremenis h»ve ell been егу secured by сти che 
electrodes inco а number of thin strips, or fingers, which inter- 
calet? wich one another, and umimg them by а number of 
bent plies. 

Fig. 1 shows one form of the resisiunce, im which the elec- 
trodes ere of flet form, and the plates ere herd soldered in 
grooves In the fingers, which are insuleted from eech other by 


lhe ligt ft dt 111i 
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Fio. 2.— SECTION ALONG a b. 
miea. The phies mèy be fixed on one or boih sides of (hese 


fingers, ès shown m Fig. 2..— Fig, 3 shows a form in which the 
copper fingers ere errenged as in en ordinery commuiator, 
This form can be used with very heavy cubuler conductors for 
currents up со 20,000 emperes or more, end esu also be edapted 
for concentric electrodes and cables, thus enabling а shunt of 
very large carrying cepecicy to be fixed close to а switchhoard 
without feer of megnece disturbance. It will be seen thes, 
instead of the large flux surrounding a single conductor or set 
of strips arranged in the ordinary manner, 2nd cerrving 2 heavy 
current, there are simply @ number of smell fluxes passing 
between the plates elternecely in opposite. directions, thus 
practically cancelling their external effecis at a sbort distence 
away. These fluxes may also be reduced to almost eny extent 
Бу increasing the number of fingers, or by bringing the iwo 
halves of each plate nearer together. 
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The inductance of such an arrangement can be epproxi- The resistance of each strip 1з, of course, given by the relation 
: mately calculated with ease. For if we suppose that the plates p | | от ct 

i are uniformly spaced at a distance, c, from one another, which R- 106bt from which the time constant T= К 1000р’ For 
is small in comparison with the breadth b of the plates, the field | manganin, р is about 38 microhms. It is convenient to make 
H between them will be practically uniform, and be given by the | с about 0-5 cm. and t ] mm., or 0:025 ст. Hence, we have 


4т дк С T = 1-03 x 1078 seconds, which at 50 œ gives T p as 3-24 x 10-4, 


relation 25H — TE or H — 105° The total flux in each loop | This implies an error in the magnitude of 5 x 10 -9, and a phase 
is, therefore, N= НА те в" А and the inductance in 
| 100 2. 10b ` B 
N п cl 


henrys L— This calculation of inductsnce, of 
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lic. 4 —Мктнор ок CONNECTING POTENTIAL Leaps то ELIMINATE 
INDUCTION EFFECTS. 


displacement of 0-02 deg., which are well within ordinary 


| requirements. However many plates are used, the value of T 
А cue DEAE remains nearly constant, and there is, therefore, practically no 
Р С С Р 
" 


course, takes no account of end effects, and is only roughly ; 
epproximate : but и is amply sufticient for our purpose, 
especially as it is difficult in practice to secure perfect spacing 
of the plates. It must further be remembered that this esleula- 
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Fro. 5.—0°0005 onm Resistance, 1 Fia. 6.—STANDARD Low RESISTANC?. 


that 16 18 surrounded by г number of such loops, and the in- | limit to the megnitude of the current for which this form of 
ductance of а single element may be nearly double this amount. | resistance can be constructed. 


Y With a number of strips in parallel the joint inductance is | Should it be necessary for any геазоп— аз, for example, in the 


nu by dividing by the number of strips exactly as with | case of very high frequency measurements—to further reduce 
e resistance, t 


the inductive effects, this can be done either Бу the increase 
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of the number of strips ог bv doubling them sharply on them- 
selves with a sheet of mica interposed, as above mentioned, or 
if the maximum of eooling surface is desired. by making the 
potential leads in the form shown in Fig. 4, where the flux 
induces an equal and opposite E.M.F. in the potential circuit 
to that of inductance, es in the N.P.L. form. 

Fig. 5 shows a resistance of 0-0005 ohm on this principle. made 
by Mr. H. Tinsley, for potentiometer work with either continuous 
or alternating currents, and capable of carrying 1.000 amperes 
with air cooling. This form, as well as the circular pattern 
indicated in Fig. 3. can be readilv adapted for oil cooling. For 
the highest possible accuracy and carrving capacity the form 
shown in Fig. 6 is proposed, which is based upon the low 
resistance standards of the Reichsanstalt, and is provided with 
potential PP and bridge BB terminals suitable for the authors’ 
universal standardising bridge, described in these columns* 
some time ago, and which, as well аз the compensated 
standard coils, is now being made by Mr. R. W. Paul. The 
main terminals CC are attached to large copper blocks, which 
are slit as shown to obtain definiteness of stream line distribu- 
tion. while the strips 5, silver soldered to the fingers F, are 
immersed in oil cooled by the worm W. Rotating stirrers are 
fixed as in the Reichsanstalt standards. 


CORRESPONDENCE. 


aria 


WIRELESS TIME SIGNALS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In your issue of November 25th you publish two letters, 
one from Dr. W. H. Eccles and the other from Prof. G. W. O. 
Howe, with reference to my letter about the German time 
signals. I notice that Dr. Eccles does not agree with me in 
preferring the German signals or series of dots at seconds 1nter- 
vals to give the timeto the single dot of the Eiffel Tower. This 
is probablv a personal matter which depends upon the ob- 
server, 1 quite agree with Dr. Eccles that the dots sent from 
Norddeich are rather long, and it would be better if they were 
shorter, though I think his estimate of their lengch of from 4 to 
} second is excessive. | 

As the accuracy of these signals is of such enormous impor- 
tance to all ships fitted with wireless apparatus, and as there 
seems some doubt on the subject, I think it would be a great 
benefit if some contpetent authority who has the facilities 
could make tests and state definitely how accurate the wireless 
time signals really are. Possibly the Admiralty, in conjunction 
with Greenwich Observatory, could definitely state in the 
course of a few weeks to what degree of accuracy the signals 
may be depended upon. 

The wave-length 1 gave in my previous letter was simply а 
rough caleulation from che secting of the condenser and the coil 
in use when receiving the signals. I quite agree with Prof. 
Howe that it is probably too short. I have not had time to 
settle the exact amount, as it involves determining the high 
frequency self-induction of several siranded coils. I have 
made iwo or three experimencs using larger condensers and 
smaller self-inductions in the oscillating circuit, so as to reduce 
the correction for the capacity of the detector, which in my 
circuit shunts the condenser. and I find that I get wave-lengihs 
as long as 1.950 metres, but up to the present none of my 
edjuscments have given me so long a wave-length as the 2.000 
metres given Бу Prof. Howe. I hope to continue my experi- 
ment at à later date. 

With reference со cheap sets for use on board ship, Mr. E. F. 
Huth, of Berlin, has sent me some data of a little portable set 
especially designed for receiving the time signals which. to judge 
from the photograph, seems very convenient. As the wave- 
length for which ihe set is intended is always the same, and as 
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the signals are generally strong, it seems that an extremely 
simple and cheap piece of apparatus 13 all that 1s necessary.— 
Гат, &c., 


Westminster, Dec. 3. W. DUDDELL. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sig: In vour issue of November 18th vou published an 
interesting letter bv Мг. W. Duddell in which he expressed the 
view that if a cheap receiving set were obtainable, nearly every 
ship travelling any long distance would use it for checking the 
time at sea. I send you herewith a photo-print of a set of the 
character mentioned bv Mr. Duddell. The apparatus measures 
ll in. by 7 in. by 10in., and by a special testing device it 18 
tuned to the wave-lengths of Paris, Norddeich and Upsala 
(Sweden), which is the third station sending out regularly time 
signals. We daily receive with a 60 ft. mast the strong signals 
and weather reports in our Berlin station, which is 270 miles 
from Norddeich overlaud, whereas the distance between London 
and Norddeich is 320 miles oversea. Хо far as the accuracy of 
the signals go, tests have been made with an official chrono- 
meter at one of the observatories, and showed а maximum 
difference of only 1th second.—I am, &c., 

Berlin, Nov. 26. Енен F. HUTE. 


BRIGHTNESS PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Ihave read with much interest in your issue of October 
28th the description of a surface brightness photometer by 
Messrs. Dow and Mackinnev, and vour editorial on the same. 
I must take issue with a statement which you make to the 
effect that no portable instrument has previously been devised 
for the purpose of measuring surface brightness. While it may 
be true that no previous instrument has been devised speci- 
fically for this purpose, yet there are a number of portable 
photometers with which measurements of this character are 
made without any difficultv whatever. For instance, the 
classical Weber photometer can be used for this purpose per- 
fectly well, requiring only the necessary calibration. 

In vour issue of January 24, 1908, Mr. Millar and myself 
described a portable photometer which lends itself to work of 
this character, and with the aid of which a good deal of tlus 
sort of work has already been done. А notable example of verv 
significant results obtained bv the use of this instrument 13 
found in the measurements of the surface brightness of streets 
bv artificial illumination, carried out bv Mr. Millar, and referred 
to in his recent Paper before the Illuminating Engineering 
Society. This instrument is regularly furnished now with a 
brightness constant, so that the measurement of this quantity 
is rendered as simple as the measurement of illumination or of 
candle-power. 

In the determination of the brightness constant of these 
instruments the method emploved is to use a plate of depolished 
milk glass as а standard of brightness. For this glass the rela- 
tion between illumination and candles per square inch has been 
determined experimentally once for all, so that bv taking a 
reading of the photometer when looking directly through the 
photometer prism at this plate with known illumination on the 
plate, che brightness constant of the instrument is obtained. 
= One thing in the Paper of Messrs. Dow and Mackinney 
atrikes me as being very s.renge, and that is that no mention is 
made of the accurace measurement of che current through the 
working standard lamp in their photometer. In closing the 
discussion, Mr. Dow intimates that measurements can be made 
without reference to these electrical values, and that when the 
voltage of the batterv has fallen enough to vitiate the photo- 
metric readings chis flaw will be detected by the chanve in the 
colour of the light from the lamp. In view of the fact chat 1 рег 
cent. change in the voltage of a tungsten lamp produces 4 per 
cent. change in candle-power, and that the constancy of a 
storage cell cannot be relied upon to within 1 per cent. for more 
than a few minutes at a time, it seems astonishing that anvone 
ап expect to get respectable photometric results without pay- 
ing the greatest attention to the electrical measurements. To 
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carry an instrument with the photometer undoubtedly makes 
the outfit much more cumbersome, but I believe that the elec- 
trical instrument is inseparable from the rest of the arrange- 
ment if results of anv scientific value are to be secured.—I am. 
&c.. 

New York, Nov. 25. Стахтох Н. SHarp. 

[We quite agree with our correspoudent that photometers 
have already been made to measure brightness. What we had 
in mind (though, unfortunately, it was uot properly stated) was 
that no previous instrument, so far as we are aware. had been 
made so conveniently smalland portable as that of Messrs. Dow 
& Mackinnev. The dimensions are remarkably small.—Ep. £.] 


COMMERCIAL TRAININ NG OF THE ENGINEER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Мк: [n his inaugural address at о before the 
Institution of Electrical Engineers, Мг. M. N. Railing said : 
"The voung electrical engineer abroad is iod to studv, 
in addition to his own science, the technology of allied trades, 
and to train himself as well in languages. in commercial law. in 
natural economy and in commercial routine generally. I plead 
that such an excellent course may some day be adopted in this 
country as well. I further plead that the commercial side of 
engineering should be considered in our present svstem of 
apprenticeship.” 

For мапу vears I have been much interested in the question 
of giving voung engineers some commercial training: in fact, I 
first recognised the importance of it a dozen vears ago, when I 
hed some of the pupils at Johnson & Phillips in the estimating 
department of which I then had charge. 

Most of them were like fish out of water when еу first came, 
end some never did апу good. for, although technically sound, 
they had not the methodical office habits and natural grasp of 
financial detail to make their stav in the estimating depart- 
ment profitable. Other men dropped naturally into the work, 
and learnt to draft specifications, dictate business letters, or 
make up detailed estimates of such straightforward matters 
as dvnamos, lighting plants, &e. Some of them are successful 
sales engineers to-day, or in charge of the estimating depart- 
ments of various firms, 

Now, clearly, it ts not possible or advisable for firms to allow a 
number of voung men to pass through the commercial depart- 
ment. For опе thing there is usually not office room, and for 
another it is not wise for a firm's costs sheets and other financial 
data to become widely known. 

Therefore, if voung engineers are to be able to obtain some 
idea of the commercial methods. the details of estimating, &c., 
these subjects will have to be systematically taught. 

Four years ago а course on Quantities and Estimates for 
Mechanical Engineers was started at the Northampton Insti- 
tute, Clerkenwell, and Dr. Mullineux Walmsley and Mr. Larard 
have since been successful in persuading the City and Guilds to 
establish an exammation in the subject. 

Оп returning from. Australia. about two vears ago, Dr. 
Walmslev asked me to draw up the svllabus for a course on 
Quantities and Estimates for Electrical Engineers. This is the 
second session I have been lecturing on that subject. and I think 
it mav be said to be successful from the fact that the class is 
about 25 strong, and is entirely composed of voung men who 
have recently started in business. 

My methods are somewhat unconventional. For example. I 
make a practice of distributing to the students catalogues and 
price lists which the various manufacturers and contractors are 
good enough to send. I spend some time each lecture com- 
menting on any data in these catalogues, and I encourage the 
students to annotate their copies. аз a marked catalogue 18 
much more valuable than an unmarked one. 

Occasionally we make excursions outside—for example. to 
the Business Exhibition at Olympia. where several firms gave 
special demonsirations of their apparatus and methods. One 


. ехешии a representative of Standardised Engineering Publica- 


tions came to the institute and demonstrated the method of 
filing catalogues and lists; whilst on another evening we 
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Harrison, gave a most interesting talk on card index systems 
and how to applv them to engineering work. 

Last week the students were shown how to use the Patent 
Office library in Chancery-lane, so as to enable them to make a 
quick search for а patent specification or for articles bearing 
upon any particular subject they may wish to read up. 

Many useful matters which voung men have to pick up at the 
present time in a haphazard way can be usefullv taught, and 
certainly amongst them are such subjects as Quantities and 
Estimates, Commercial and Patent Law, and the principles 
underlving business routine. Young engineers need to know 
something of these matters if for no other reason than to save 
themselves from being improperly exploited by the company 
promoter type of individual.—I am. &с.. 
Bromley, Nov. 29. E. Кивсвх Scott. 
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FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


мк: DL take it that Mr. Anderson now seriously asks me to ex- 
plain the difference in value between our imports and exports: 
and, notwithstanding what I seid when I thought that be knew 
the explanation given by economists but dissented from it. I 
will do mv best to clear up this point. 

The real position I take (o be this: On the face of it. one 
would expect the exporis aud пороге, Inasmuch es thev аге 
exchanged for one another, to balance. They do not balance ; 
the one side of the supposed equation is greatly in excess of the 
other. How 15 chis to be accounted for ў [s it simply а case 
of a subtraction from one side to be made and explained. or are 
these additions and subtractions to be made on both sides, 
leaving а preponderance on one side for explanation” The 
latter represents the true state of the case, which l will trv to 
set forth in such detail as I can. 

Many Free Traders are couient with observing that our 
imports have carriage and insurance charged on them, while 
our exports are merely `` free on board," and also that thev 
cover a huge item for interest on our foreign investments. This 
Is sound as far as it goes, but it is not nearly the whole хоту. 
The vear's imports must, in the final analvsis, balance the 
vears exports: but on both sides there are factors obscuring 
the result. Let us consider the exports first. Here we at once 
notice an Important item, ап item of the order of a hundred 
millions sterling. that bas to be added to the account. (These 
have been called invisible exports.) The'shipping trade of the 
world. plus insurance, 15 reckoned at from 250 to 300 millions. 
of which we do rather more than half. From this has to be 
deducted sums spent by our ships abroad ; and it follows, from 
a careful calculation of Sir В. Giffen. that the balance paid us 
bv foreigners for these services is of the order of 100 millions. 
Our payment. of course (Mr. Anderson will pardon me the 
phrase), arrives in che shape of imports, and. so far. accounts 
for the difference we ere explaining. On the осһег hand. 
certain items have to be subtracted, such as fresh English invest- 
ments abroad. interest on our old foreign investments, expen- 
diture by English travellers abroad, money sent home bv 
Anglo-Indians from profics ог seleries. All these come in the 
shape of woods, since no money passes. 

Now, turning to ёре impoits, we have first, аз has been seen. 
to note this payment for the shipping that we have done for 
the world. Secondly, there is the interest on our foreign invest- 
ments, a figure which is put at anything between 70 and 100 
millions, (Ten Vears aco, returns that could be thus identified 
were put at 624 ‘millions. and the figure is known со be rising.) 
Thirdly. the expenditure of foreigners travelling in England— 
the Americans raising this figure to an incredible amount. 
Fourihlv—a not inconsiderable item—the incomes of American 
heiresses married in England, and the investment of their 
capital here. ЕУ. an item that I have not seen noticed. 
the commissions that Lonibard Street charges for transacting 
business between foreign firms and foreign States, on which 
point it is worth while to pause. 

Let ABC be a triangle, isosceles, for instance. Let B and C 
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went to the offices of SNvscems (Lid.), when the maneuver, Mr. 
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he two foreluners at distance of the base from one another; and 
let A be Lombard Street. B and € do not transact business 
direetly— ie., slong the bese—but indirecily by wav of the 
apex, Where Lombard Street is situated. The actual goods 
mev he transferred along the base or by any other route, bui 
by whatever route they go, Lombard Street facilitates the 
trensference, and Lombard Street, es is well known, does 
nothing for nothing. It charges a percentage, which, though 
smell 23 a percentege, тау, on the vest transactions of Lom- 
hard Street, represent а very pretty sum. This, though the 
woods in bulk go by other routes, finds its way to England and 
woes to swell our imports. 

(Sir Felix Scbuster—and ibere is no greater euichoricy—savs 
thai we owe this business to Free Trade, and that Protection 
would destroy it. Suppose, on a given transaction, Lombard 
Street requires a commission of £1,000. In England goods to 
the velue of £1,000 will meet the charge; but in ihe case of a 
country with an averege tariff of 30 per cent., £1,300 worth 
would be required. This has occurred to me as one explanation 
of the monopoly given to Lombard Street by Free Trade.) 

The merns for exect quantification under the various bead- 
тих do not exist. Approximately 100 millions are to be added 
to che ехрогез on accouns of shipping. and 80 millions deducted 
from the imports on account of interest on our foreign invest- 
menis. The ocher items would seem bout to balance one 
ано Рег. That (counting gold zs an impori) they do balance 
taken elcogecher is а mechemeticel certainty, since only goods 
poss. All I have attempted Раз been co indicate the headings 
under which the principel additions end subtractions on this 
side and the other Куе to be made, 2nd to indicate the order 
of the sums involved. 

Having said ell this; I go back £o mv original position, thac 
ic hes only acedemie interest. For precéteal purposes 16 does 
not macer how the difference between imports and exports 
erose, Ш goods can be paid for only by goods (and services— 
employment by employment, гз I puc it broadly), then it is a 
logical certeinty chet if by orüficiel means (а duty, for example) 
we reduce imporis, we shell inevice bly 2nd equivalendy reduce 
expores from what they would have been if we had let matters 
alone. In otber words, Ргосеслоп bes no tendency in. this 
direction to increase cotelemplovmenc. What you put on at 
one end vou teke ой ге the ocher. 

І regre that I wes unsble co finish chis in time for your lest 
Issue. —]I em, &c., 


Birmingham, Dec. 7. GEORGE HOOKHAM. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: F have been unable (ill to-day to give the time to your 
comment on my previous letter for which it seems to me to 
cell, I fear Гат not sufficiently versed in che subtleties of the 
ediional attitude то be able to distinguish a sufficient difference 
hetween polities 2nd policies, as at present before the country. 

The fact is thet, rightly or wrongly, Tariff Reform has become 
а party question, and it is just about as easy to take іс out of the 
party arena as 16 would Бе to take Home Rule out of the party 
arena, and а discussion es to whether imports pev for exporis 
has, per se, 28 much to do with eleccrical engineering as a 
discussion on Home Rule. 

T must repest my previous opinion, that if people want to 
discuss polities, or political economy, thev should do so т 
papers devoted to such subjects, whose readers are experts on 
the subjecis and not fill up space which should be devoted to 
electrics] end. kindred maiters in papers whose subscribers 
subscribe for the purpose of. getting technical information end 
not pohiical information. 

I suppose the nexó discussion we shall have will be on the 
payment of members, and thet will be held to affect electrical 
engineers because it will enable some to stand for Parliament 
Who otherwise could not afford it. And so having put 
in the thin end of the wedge, our technical papers will 
gradually be filled up with controversies on political economy 
which will be justified because ; they affect engineers.” 
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All questions effect engineers, and not the least would Бе 
Manhood Suffrage, inesmuch as so many engineers have to be 
so very nomedic thet they are ofien. for years unable to 
qualify for a voce, buc I assume that even vou, Sir, will, at any 
rate just ai present, besitate to open your columns to a 
discussion on ibat subject. 

There are few things chat lead to more misleading results then 
amateur discussions on political economy, but when one geis 
men who would call themselves experts, and no doubt are 
experts, rushing into print in periodicals which are only 
admitting the subject es a sort of by-product, their object 
becomes too transparent. 

You, Sir, should add to the heading of your paper, es a 
subject with which your paper is to deal in future, " Political 
Economy,” and vour subscribers will then know whei they 
may expect to get.—1 am. &c., 


London, Dec. 7, M. J. E. T, 


COMMITTEE FOR THE PROTECTION OF ELECTRICAL 
INTERESTS. 


A general meeting was held by chis Comnitiee on Wednesdey 
evening at the Institution of Electrical Engineers, Mr. Robert 
Hammond presiding. Unfortunately, owing to the General 
Election, the attendance. was very small, only numbering 
Боп 30. А verv interesting discussion neveribeless took 
place. The purpose of the meeting, it will be remembered, 
wes to discuss the edvisability of undertakers under the 
Klectrie Lighting Acis being empowered to wire premises and 
supply apparatus, on loan or otherwise. 


The CHAIRMAN, in his op ning remarks, said it was a pity that the 
meeting was held whith) the General Еспо was in progress, as political 
engagements had prevented several of their members, including the 
president, the Hon. Arthur Stanley, being pocsont. 

Mr. А. А. CAMPBELL SW INTON said the subject divided its ГГ into two 
heads: (1) The question of municipalitit: being allowed to do the things 
mentioned, and (2) the question of compiries being allowed to do them. 
Personally. he wa: very much against municipalities being allowed. to 
do anything, but they were living in a practicalage and must take thir g: 
as they were. So far as companies were concerned, he thought it esen- 
tial that they should be able to wire buildings and supply apparatus on 
loan or otherwise, It followed, he thought, that if compapbics were 
allowed to do these things local authoritics must of necessity be also 
allowed to do them, for if local authorities were ultimately to buy out 
the companies’ undertakings they ought to take over the wiring and 
apparatus part of the business. On the other hand, if local authorities 
could not utilise this part of the business they could not be expected to 
take it over. И therefore followed that if companies: were allowed to 
supply or hire out apparatus such goods must be included in any purchase 
contract. The only alternative he could suggest was that the purchase 
clauses in the Electrie Lighting Aets should be done away with alto- 
gether, | i 

Мг. W. А. ViGNorEs (Grimsby) thought that to hold the meeting 
while the other conference was sitting was really a pity. A way should 
be found out of the present difficulty, since both contractors and muni- 
cipal men were reasonable. In his opinion the subject divided itself into 
three questions, the sale of apparatus, the hire of apparatus, and hire-pur- 
chase. Mr. Swinton divided the subject into companies and municipalities, 
but he (the speaker) thought both parties ought to be on the same foot- 
ing. The business of electrical supply had been placed in a large number 
of towns in the hands of the municipality, and this fact could not be 
altered, whether they approved of municipal trading or not. The future 
of the industry was therefore, to a large extent, bound up with the muni- 
cipilities, Was there a demand for apparatus on loan or otherwise э 
If there was such a demand, then it must be for the good of the industry 
for that demand to be satistied. Не certainly thought. there was а 
demand for the supply of expensive apparatus on hire. When the 
undertaking at Grimsby had been т Operation for two or three years 
the contractors hid only managed to connect 45 H.P. of motors to the 
maips. Tho Corporation then decided to let motors on hire, ard after 
one year they had connected to the mains an additional 140 Hop. Of 
this increase, however, only 50 per eent. of the motors were on hire, as 
immediately motors were bt on hire the users recognised what a satis- 
factory piece of apparatus an eleetrie motor was, and commenced pur- 
chasing. At the present time only 30 per cent. of the motors connected 
were on hire. It certainly had not done the contractors апу harm, as 
they had sold considerably more motors since the hiring scheme was 
adopted. A large business in the future would be the supply of cooking 
Apparatus. Everything could be done with electrical cooking appara- 
tus that could be done by gas cookers, and at anything like Id. per unit 
for energy the cost compared very favourably with gas. That business 
wanted developing, and the only way to develop it was to let out electric 
cooking apparatus on hire. Many eorporations had been hiring out 
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motors and apparatus without special powers, but their operations were 
limited by the fact that they could not raise eapital to extend the busi- 
ness, Such powers were really now required. What would be the effect 
of those powers ? Everyone would agree that they would be a benefit 
to the electrical undertakings; in the second place they must be a 
benetit to the manufacturers, not only of accessories but of heavy plant. 
The only person likely to be affected would be the contractor. If only 
hire purchase was considered he did not think the contractor would be 
adversely affected, and provided the term of years was sufficiently long 
they could not object. The contractors, however, did object to the 
salè of apparatus by the supply undertakers, as it meant direct 
competition, That was a subject that was being discussed at the 
conference, and he hoped а compromise could be reached, since по Bill 
for powers such as had been mentioned could be got through Parliament 
if it was contested, 

Mr. E. GARCKE said he was neither a contractor nor a municipal man, 
and could therefore regard the subject from an impartial standpoint. 
He had often been misunderstood. He had never opposed. municipal 
enterpriss, but only that part which he thought was destructive to 
privato enterprise, The litter had been th» mainstay of the country 
for many years, and had helped in its development. Municipal trading 
having been decided in many cases, ho thought they should not try to 
hinder municipi] undertakings which had been authorised by Parlia- 
ment to do certain things, and no barrier ought to be put in the way of 
their progress. Applying that argument to the question of wiring, &c., 
he did not see thit any objection should be taken to local authorities 
being empowered to do what they liked in that direction. The local 
authority, however, shoald not make the mistike of thinking that that 
duty involved the destruction of those interests which they might 
imagine were in conflict with them. He was very glad for that reason 
that a conference was in progress between the two parties. 

Mr. J. S. Rawortu said that municipalities and companies were on 
exactly the same footing, except for the fact that companies’ undertak- 
ings were liable to be parchased. ‘The questions for consideration were 
(1) the wiring of premises, and (2) the loan of apparatus. The two 
Operations were absolutely different, and should be considered from an 
entirely different. stindpoint. Neither companies nor corporations 
were the right persons to carry out the wiring of premises, as the work 
required a personality which the manager of a supply station, municipal 
or not, could not supply. In that direction there was plenty of room for 
men who might be considered." electrieal plumbers or electrical wire- 
inn, who had full knowledge of the work. Why deprive those men of 
their livelihood ? They could make 15 por cent. profit where a supply 
company could not make 24 por eent. Et was therefore unfair that com- 
ponies or municipalities, with thoir big capitis, should try to interfere 
with the work of electrical wiremen, to the advantage of neither party. 
He did not put this forward as univers Шу the cass, since, say, in a small 
town it might be absolutely necessary for th? companies to undertake 
wiring work becaus? there was no one els» to do it. As to the hiring of 
motors, he could not seo why. if it was so desirable, there should not be a 
large hiring company operating throughout the country. 

Mr. G. HaRLAND. Bowben (Chairman of the Electrical Contractors’ 
Association) said he would not have joined in the discussion if it had not 
been for th» remarks of Mr. Vigaoles. As a member of the conference 
he could not say all that he would like, but he wanted to let these present 
know that that eonfero»nee had not broken up, and that it would sit again 
onthe Lithof this month. As president of the Contractors’ Association, 
he wished to siy how much th? contractors weleomed and appreciated 
the honourabl? manner in which the municipal engineers had met them 
in the matter. He believed the interests of the municipal engineer and 
the wiring contractor were mutual. The former wanted to sell the 
current and th» latter wanted to do his utmost to help him to sell it. 
He felt that could be brought about if the contractor could be assured 
that he could safely invest surplus capital and launch out in the interests 
both of himsclf and the undertaking. In connection with Mr. Campbell 
Syinton’s remarks, he asked who was going to purchase the poor con- 
traetor. He was more than a plumber. The Association was endeav- 
ouring to raise the standard of the electrical contractor, to register him 
and make him a trastworthy man, financially and technically, and it 
should bo brought about if combination could do it. The supply engi- 
neers would then have the finest set of canvassers working for them— 
better than paid canvassers, because the шел would be working in their 
own Interests. 

Mr. W. В. RawLtNGS said that the consumers had the fecling that they 
could not believe all that was said by the representative of the supply 
authority. Thov felt that the latter was there to get all it could by 
making the bills for electricity as large ах possible. If the supply 
authorities took the matter in their own hands they would meet with a 
dificulty which the contractor did not meet. because he was disinterested 
so far as the supply was concerned, ‘There was too much * red tape” 
about electricity supply. Thus, 48 hours’ notice was asked before con- 
necting, and all appointments had to be made in writing. Compare 
that with the enterprise shown by gas companies. He felt sure there was 
a very large outlet for electricity supply for small domestic apparatus. 
The дон > wiring. however, prevented thousands of consumers from 
adopting electrical accessories. И the supply engineers would devote 
their energies to bringing about some scheme whereby all kinds of 
electrical apparatus could be used at all hours of the day and night 
without extra expense they would find an outlet for their energy and 
get a doy load. He knew a moderately small house fitted with four 
electric meters and four sets of wires, any one of which would carry all 
the current. If such extravagance was necessary, how could they 


expect that electricity supply would advance? Не felt that the con- 
ference was bound to result to the advantage of the industry in general 
and to the contractors and supply authorities in particular. 

Mr. Е. E. GRIPPER was personally much interested in the subject both 
as a contractor and from the supply company point of view. In the 
supply companies with which he was concerned the contractors were 
always encouraged, There were some towns, however, where there were 
no contractors, in which casis the supply comparizs had perforce to 
carry out the wiring work themselves. With regard to electric cooking 
apparatus, he was quite sure that as soon as they had the right apparatus 
it would be а very lirge business, and he did not believe that the con- 
tractors or th» manufacturers of that class of apparatus would be prepared 
to supply the consumer with that apparatus on hire, any more than gas 
stove makers were prepared. to hire out gas cookers, Parliamentary 
powers should be given both to local authorities and to companies to 
hire out арр аз of all kinds, and to do wiring, What followed would 
be that in many of the smaller towns the supply authorities would be 
obliged to Чо a considerable portion of that work themselves; but in 
pearly every cas» he thought it would be found that they would prefer 
ta have the work carried out through a contractor. About 40 local 
authorities already had thes» powers as well as all of the London com- 
panics. Electric lighting undertakings and local authoritics should be on 
the same footing as the gas companies, who at the prosent time could 
supply everything required, and the electrical interests could he on 
the same footing without in any way purposely interfering with the 
contractors. 

Mr. Justus Eck took exception to the wiring contractor being classed as 
a plumber; ho was an engineer. И was the plumber буру of electrician 
who had treated consumers badly. ‘Phe wiring industry had suffered 
from want of aympathy from the supply undertakers. 

Мг. F. E. GRIPPER, in reply to a question, said that manufacturers of 
apparatus were not prepared to enter into arrangements for hire- purchase 
over a sufficient number of years, say, 7 years, although they might be 
prepared to do so at three years. A supply company on the spot. how- 
ever, knowing the customer, would supply apparatus on the longer period. 
Few wiring contractors had sufficient capital, or were prepared to sink 
sufficient capital, to wire houszs and accept payment over several years. 
That was what a company often had to do if they were going to get 
customers in small houses. ‘PheShire-purchass of wiring had been a most 
decided success and many companies could not have carried on their 
business at all if they had not adopted that system. Wherever possible, 
however, they worked in harmony with the contractor and gave him the 
work to do, 

Mr. TWrepy &мїтн (Chairman of the Conference) said that he did 
not wish to кау anything to disturb the harmony of that conference. 
He would say, however, in connection with Mr. Campbell Svwinton’s 
remarks, that compulsory purchase of supply undertakings had resulted 
in England being far behind other nations in electricity supply. As to 
the powers which had been granted to certain companies and local 
authorities, there were few who were now exercising thes? powers, the 
reason being that they had tried and found that it did not pav. Several 
municipal undertakings showed a loss on their wiring departments, and 
in one casa profits on the supply undertaking, which hid increased 
from £914 in 1899 to £5,430 in 1901. had been converted into a less ever 
since the undertaking took on wiring. 

The CHAIRMAN, in conclusion, remarked that one object of the forma- 
tion of the Committee for the Protection of Electrical Interests was that 
everybody who was connected with electricity should be pulling the 
same way. so that if any question aros? on which they had to meet the 
outside world, in Parliament or otherwise, they could speak with a 
united voice. Mr. Rawlings spokeof vexatious rules. Thev all had had a 
hand in drawing these up. Let that be understood, and also that the one 
thing they wanted to do was to increas> the demand for electricity, 
which was really only being generated on а very small scale in England. 
One thing they must bear in mind. and which he thought Mr. Raworth 
had rather overlooked. was the question whether thoy could go to Parlia- 
ment and take action enabling undertakers to put capital into the wiring 
and hiring business, It should not be narrowed down to who was to 
carry out the work. Men who could take charge of a boiler house or 
dynamos could not necessarily wire a housa. or employ the excellent 
methods adopted by contractors of conciliating consumers, He eould 
not see anything in the Electrie Lighting’ vets w hich authorised a company 
to demand that a local authority who purchased their undertaking 
should also take over wiring or other apparatus. Supposing they agreed 
that it was a proper thing, they must get it clearly set out in an Act of 
Parliament. that local authorities could borrow money for that purpose. 
The L.G. Board would not grant a loan for such purposes under present 
conditions. 

Mr. CAMPBELL Swinton then proposed a vote of thanks to Mr. Ham- 
mond, which the latter briefly acknowledged. 


ELECTRICITY SUPPLY TABLES AND DATA. di: 


This Valuable Set of Tables and Engineering Data relating fo 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index is included 
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THE EARTHED CONCENTRIC SYSTEM FOR DIRECT- 
CURRENT COLLIERY CABLES.* 


BY W. BOLTON SHAW, M.SC. 


Summary. = Абе considering wenerally the insulation of cables and 
the advantages of armouring, the author describes the earthed concen- 
tric system, discussing the respective features of single and double 
concentrie cables, He also refers particularly to tho trailing cables of 
coal cutters, 
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‘The simplest system of cabling for direct current no doubt is to run 
two separate insulated cables, one serving as the positive and the 
other as the negative conductor, The most convenient, and prob- 
ably best all-round, insulating material for single conductors is 
indiarubber, "he advantage of the simplicity of two single rubber- 
covered cables, however, may be more or less outweighed by other 
considerations, The main object of the insulation of a wire or cable 
is to prevent the conductor from coming into contact with other 
conductors, and thus probably causing a leakage or short-circuit, 
ог from coming into contact with some part of the body of a person, 
with the likelihood of shock. 

In the carly days of electrical engineering, when voltages of the 
order of 100 to 120 were standard practice, the danger from damaged 
insulation had not the same importance that it has at the present 
time, with the much higher voltages of 500 and over. The leakage 
current from a given fault is proportional to the voltage, and its 
capacity for causing damage by tire may be taken as proportional 
to the square of the voltage. The risk of danger from fire may there- 
fore be said to have increased some 20 to 30-fold with present volt- 
ages, Phe danger from shock is also а very much more serious 
matter with 200 volts than with 100. It is, therefore, of great im- 
portance that there should be little or no possibility of the insula- 
tion being damaged in such а way that the bare conductor may be 
exposed. 

To any mechanically-minded man rubber can hardly commend 
itself as a satisfactory material for meeting this condition, especially 
ша mine, where it may be exposed to all sorts of injury, such as 
punctures by nails and other pointed instruments, cutting by the 
iron edges of tubs, abrasion by friction with haulage ropes and wheels 
or moving tubs, or when being dragged into position, crushing by 
falls of roof or being run over by tubs, and various other causes. 

The objection to rubber applies with equal or greater force to all 
other flexible. insulating materials. Опе obvious way out of the 
diflicultv is to protect the insulation by a metallic covering. It is 
desirable that this covering should form an integral part of the cable, 
and it is, therefore, necessiry that it should be flexible. Such а 
covering can be formed by sheathing the insulation with lead tubing 
or armouring it with metal strip or wire. Lead has the objection 
that it is of all ordinary metals the least able to resist cutting, 
puncture, abrasion or deformation. Metal strip armouring, which 
can be of steel or iron, the most serviceable of metals, distributes the 
effect of a blow or crush over a relatively large area of the insulation 
beneath. It has the disadvantage, however, that it adds nothing 
to the longitudinal strength of the cable while adding considerably 
tu its weight. Wire armouring wound spirally with a long lay, and 
consisting of a sufficient number of wires completely to sheath the 
insulation, is no doubt the best form of metallic covering for mine 
cables. While not quite so effective in distributing the effect of a 
blow or crush as flat strip armouring, it has the special advantage 
of greatly increasing the tensile strength of the cable. Armouring 
of this description also enables the cable to be strongly gripped by 
iron chimps for anchoring purposes without risk of damage to the 
insulation, 

_ One effect of armourinz the cable is, therefore, greatly to improve 
И as a mechanical piece of apparatus. The armouring of a cable, 
however, while very largely decreasing the risk of damag; to the 
cable, may, when damage has actually occurred, add very greatly to 
the danger from shock or fault, for it is obvious that in the event of 
armouring and conductor coming into contact, the armouring tends 
to rie to the same potential as the conductor, and thus the cable 
becomes a. possible source of danger at every point throughout the 
whole of its length. It is, therefore, necessary to take such рге- 
cautions as will prevent the armouring from becoming dangerous in 
the event of the insulation between it and the conductor breaking 
down. By connecting the armouring permanently and efficiently 
to earth, so that it is impossible for any material difference of poten- 
tial to exist between it and earth, the danger of leakaze or shock 


from contact with other conductors at earth potential or а person's 
body is removed. 


* Paper read before the Institution of Mining Electrical Engineers. 
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When this provision of earthing is made the armouring {в ob. 
Viously a great advantage electrically, for jt serves аз a guard or 
shield through which it is difficult to get at the conductor inside, and 
practically impossible to do во without at the same time making 
contact with the armouring as well, and thereby keeping the contact 
at earth potentia]. 

So far what has been said applies to two separate cables, but a 
less expensive and more compact arrangement is to have the two 
conductors formed into a single cable and enclose them both in one 
armourine, ‘Chere is а further reason for doing this besides the 
advantage of compactness, as follows: When current flows in the 
conductor of an armoured single-core cable, the armouring becomes 
strongly magnetised along lines of force forming circles round the 
core and situated inside tho iron armouring. ‘The self-induction on 
a considerable length of such a cable is very great, and on breaking 
circuit there ix considerable difficulty in coping with the heavy arc 
produced, With both conductors inside the same armouring the 
outward and return currents neutralise one another, and the self- 
inductive effect is practically eliminated. | 

Now, with regard to the two conductors, these may be arranged 
either as twin or concentric. If twin, it becomes necessary to shape 
the conductors into an approximately semicircular shape м order 
to keep down the outside diameter, and also to get a circular com- 
bination on which to lay the armouring. И the arrangement. is con- 
centric, a better cable both as regards mechanical strength and 
economy in cost is obtained. Armoured twin cable with rubber 
insulation does not appear to be manufactured. И we consider the 
armoured cable with two concentric conductors, it is obvious that 
there are in reality three conduetors, one of which, the armouring, 
13 practically idle so far as current carrving isconcerned. И, there- 
fore, this armouring is made use of as one of the conductors carrying 
current, the cable can be made as a single-core armoured cable, and 
the cost. size and weight will be considerably reduced. This, of 
course, is the type of cable used in the ordinary earthed concentric 
system, а system which. in the author's opinion, verv nearly ap- 
proaches the ideal for direct-current colliery power work. 

In addition to meeting the various requirements which have 
already been referred to, one great point in favour of this system 13 
that it reduces all switches and fuses to single instead of double pole, 
and thus practically halves the risk of breakdown and cost of repairs 
to that portion of the equipment. It simplities, and at the same 
time considerably reduces, the risk of danger from switchgear and 
fuses. It is a system which can be easily understood by any intel- 
ligent electrical workman, and has been largely applied in Scotland 
and also to а considerable extent in this country. Апу leakage 
between conductors almost always develops at once into a * short," 
and brings out the cireuit-breaker or blows the fuse. thus isolating 
and at the same time locating the faulty circuit. The risk of fire 
from а momentary short-circuit, especially when contined within an 
earthed envelope, is, in the author's opinion, very much less than from 
а long continued leakage. The opening of the circuit as the result 
of leakage has three great practical advantages over a mere indication 
on a leakage indicator, as is the case with the completely insulated 
systems; it stops the trouble at once, it shows on which circuit. it is, 
and it prevents the circuit from being worked with the fault still on, 
Further than this, it at once creates the impression that something 
is wrong and must be attended to. 

Continuity of the armouring is ensured, for, being regarded as a 
current-carrying conductor, as much care is taken in connecting it 
through as is taken with the live conductor. In the event of a break 
in the continuity occurring, attention is at once drawn to the fact 
by the break in the circuit. The armouring provides a substantial 
and visible earthed conductor, to which motor frames, switch cases, 
&c., can be connected for earthing purposes. 


There is a certain amount of self-induction inherent to this tvpe 
of eable, but it is comparatively small, as the magnetising effect of 
the current. in the inner conductor is largely neutralised by that in 
the outer. Self-induction, when not sufficiently great to cause 
excessive arcing on breaking the circuit, has the advantage that it 
acts as à choking coil on making circuit, and thus prevents an ex- 
cessive rush of current when a motor is started up too rapidly. 

One disadvantage of the system is that, owing to the fact that the 
armouring carries current and has resistance, there is a gradual fall 
of potential along it. If, therefore. the system is earthed at the main 
switchboard. and there only, as it ought to be, then whenever current 
is passing a difference of potential will exist between the armouring 
and earth, this difference of potential becoming greater the further 
we go from the generator end. Any contact between the armouring 
and pipes, girders, rails, iron haulage frames, ropes or the wet sides 
of a damp roadway, will result in leakage and possible sparking, 
which, though due to a few volts only, is always objectionable and 
may be dangerouq 
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To obviate this it becomes necessary to insulate the armouring, 
but, owing to the smallness of the voltage to be dealt with, the 
ordinary compounded jute covering serves the purpose well enough. 
This, however, does not overcome a possible difficulty in the case of 
motor and other casings, which are connected to the armouring to 
earth them. If the casing also makes а good connection direct to 
earth through its foundation or the framework to which it is fixed, 
then a portion of the return current which would otherwise flow 
entirely through the armouring will be shunted, and find its way back 
to the generator via earth. This is the case with coal cutters and 
other portable motors which run on skids or wheels on the floor of the 
mine. Ifthe motor, switch box or other casing be mounted on timber 
or concrete or other semi-insulating material, then the return current 
is so small as to be of no importance, but if it is of considerable 
amount it may give rise to appreciable differences of potential along 
the floor of the mine lving between the point at which the motor or 
cutter is situated and the generator. А haulage rope dipping on the 
floor at points, say, half а mile apart, by thus intermittently con- 
necting points having а P.D. of several volts may give rise to spark- 
ing, possibly small. but still objectionable underground. 


As to whether the degree of risk involved is sufficient to be worth 
much consideration, the author is somewhat doubtful, but at the 
coliery with which he was formerly connected, and where the 
earthed single concentric system is in use, the possibility of sparking 
occurring from this cause was for a long time considered sufficient 
reason for deciding not to earth the bodies of the coal cutters by con- 
necting them to the armouring of the cable. Later experience with 
the cutters carthed to the armouring has not shown that these fears 
were justified. 

The careful observations of others as to whether this sparking does 
occur and under what circumstances would be very valuable. 

If the risk is there, then it is а serious drawback to the use of the 
single earthed concentric system underground. It does not apply, 
however, to the double earthed concentric system—1.e., the system 
in which the cable consists of an inner and outer current- -carrving 
conductor with armouring over all. The outer conductor, which 
serves as the return, is earthed as well as the armouring at the gene- 
rator end, but the armouring is insulated from the outer conductor, 
and normally carries no current, so that it is at earth potential 
throughout its length. Any motor frames or switch and other 

casings earthed to the armouring will not give rise to earth currents 
during normal working, and it is not necessary to insulate the armour- 
ing with a jute covering, as no difference of potential exists hetween 
it and earth. "This type of cable, however, is considerably more 
expensive and less simple than the single concentric, in addition to 
which it is more difficult to joint and also to repair in case of a 
breakdown. 

Now, with regard to the method of installing the single earthed 
concentrie system. In this country, and also I believe in America, 
it is standard practice, where one side of a system is earthed, to make 
the negative the саг фей side. The connection to earth should he 
made from the negative 'bus bar of the main switchboard in the 
power house, and this connection should be of such a size and so 
made that there is no possible risk of its being displaced or broken. 
lt is advisable to have two separate earth connections to two distinct 

arths. Опе of these earths should, if possible, be a buried system of 
pipework of considerable extent, and not likely to be disturbed. The 
other may be an earth plate specially installed for the purpose. The 
ronnecting cable or strip from the earth plate or pipes to the switch- 
board should be in sight so as to be easily inspected. 


The negative terminal of the generator or generators should be 
connected to the negative bus bar through a circuit-breaker or main 
switch and fuse, this being the only point « or points at which it should 
be possible to break circuit on the negative side of any portion of the 
armoured system. On the positive side the generator should have 
the usual main switch and fuse or overload circuit-breaker, and it is 
preferable to have the ammeter also on this side. The shunt 
rheostat and, in the case of compound-wound generators, the 
compounding should also be connected up so as to be onthe positive 
side. 

The reason why the generator should be protected on the negative 
side between it and the earth connection is that in the event of & 
* short" tocarth occurring at the positive generator terminal or brush 
gear or anywhere between it and the positive circuit-breaker, the 
latter would not operate, and the armature would probably be burnt 
out, unless the negative side of the circuit was opened so as to cut off 
the negative side of the generator from earth. For this reason, also, 
the negative side of the generator and the connection between it and 
the switchboard should be insulated equally as well as the positive. 
The body of the generator should be earthed by an independent 
earth connection, and on no account by connecting it to the negative 
terminal. 


The armouring of all distributing cables leaving the switchboard 
to feed the various circuits should be connected up solidly to the 
negative 'bus bar, and this solid continuity must Ке maintained 
throughout the armouring of the whole system. At all joint boxes, 
switches and fuses on the feeders the armouring must he solidly con- 
nected across. The bonds or connections used should be strong 
mechanically, so that they are not likely to be damaged or deranged, 
as well as being in sight so as to be under observation. Much the best 
arrangement is to have the switch, fuse or joint boxes designed with 
solid clamps for the armouring conveniently close to the leading-in 
glands and forming an integral portion of the casing. ‘These will 
serve the double purpose of bonding and anchoring the cable so as 
to prevent any strain coming on tie live connection inside the box, 
Motor starters, controllers and speed regulating resistances should, 
of course, be connected up on the positive side. with the other sw iteh- 
gear and the ammeter. 

In general it is preferable to carry the concentric cable right up to 
the motor terminals, In the care of a motor which has to be re- 
versed, each of the leads between the reversing switch and the arma- 
ture will be alternatively positive or negative, according to the direc- 
tion in which the motor is being run. Both must, therefore, be 
installed as live wires. One method is to run a concentric cable for 

each lead, using the core only to carry current. The armouring, 
which must be bonded up to the rest of the system in the usual way, 
will then serve as a protecting earth shield to the core, and also as an 
earth conductor to which the motor frame may be connected. 

In machine rooms where the cable can be installed зо that there is 
little or no risk of damage or leakage, it is sometimes much more 
convenient, especially in the ease of small motors, to make both 
negative and positive connections beyond the main switch with 
rubber-insulated single cables ог “ tails," and, provided special care 
is taken, there is, in the author's opinion, no serious objection to this 
arrangement, having regard also to the fact that a machine room is 
а place prohibited to the unauthorised person. 


With regard to coal cutters, these, with their trailing cables, prob- 
ably constitute the most dangerous part of the whole installation 
and the most fruitful source of serious accident from the use of elec- 
tricity in mines, The presence of gas and coal dust, the confined 
space in which the men have to work, the continual handling and 
exposure to damage of the trailing cable, the severe loading of the 
motor, and the special conditions adverse to its design. all tend to 
introduce the element of danger. It is essential that the trailing 
cable should Бе as flexible as possible : it should be able to withstand 
crushing from falls of roof and abrasion by being dragged about the 
floor; and it should be so designed as to afford the greatest protec- 
tion possible from shock to the men handling it. The question of 
cost is, or should be, a secondary consideration. The requirement 
as to flexibility debars the use of cable armoured in the ordinary way 
with heavy iron wire, although this tv pe of cable was largely used in 
the carly days of coal cutting, and naturally gave а great. deal of 
trouble. If, however, instead of using ordinary armouring for the 
outer conductor, a concentric laver of copper wires of comparatively 
small gauge is used as the return, then the cable will be quite 
flexible. 

In order to obtain the resistance to damage which the heavy 
armouring would otherwise have afforded, probably the best method 
is to introduce between the insulation of the inner conductor and the 
outer conductora thick padding of jute or other soft and tough material 
and also to lap the insulation of the outer conductor with a similar 
padding. The object of the padding is to prevent the rubber insula- 
tion from being split open when crushed between the inner and outcz 
conductors or between the outer conductor and a piece of rock. 
Over the outer padding a strong durable covering must be provided 
which will not easily cut or wear by being dragged about. Trailing 

cables of this type made to the author's specification have been in 
use for some five or six years at the colliery previously referred to, 
and have proved highly satisfactory. The padding is most effective 
in preventing a crush or blow from driving the conductors through 
the insulation, and also gives great flexibility to the cable. А cable 
1j in. outside diameter can easily be bent into an 8 in. circle. 


The material of which the outer covering is made is very im- 
portant, as the life of the cable depends largely on the lasting qualities 
of the covering. -'FThis ty pe of cable, used in conjunction with the 
earthed concentric system, in the author's opinion. affords the best 
possible protection from shock to the men handling it ; for the outer 
conductor forms an earth shield completely enclosing the inner core, 
80 that it is practically impossible for anyone to come into contact 
with the live conductor. 

À short length of this cable may be used for connecting the gate-end 
switch box to the trailing cable drum. At the switch end, the outer 
conductor must be substantially connected up to the armouring 
of the main cable in the ordinary way, and at the other end it should 
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connect through the negative plug to the body of the drum if the 
latter is of iron. The plugs must be so designed that it is impossible 
to get them into the wrong sockets. There is, of course, no difficulty 
about a design of this sort. The trailing cable must have its outer 
substantially connected to the negative plug contact, and should 
also be strongly clamped to the body of the drum. At the cutter, 
the arrangement of contact plug should be similar to that of the cable 
drum. | 

So far no mention has been made of lighting. The concentrio 
system has the same advantages when applied to lighting as for 
power. so far as the larger main cables are concerned ; but for the 
branch circuit wires, which have to be tapped and jointed at frequent 
intervals, the large number of bonds required and their flimsiness 
owing to the small size of the armouring introduces considerable 
risk of discontinuity, and it is preferable to carry out this portion of 
the installation with ordinary insulated wire on both sides. The 
earthed concentric system still has the advantage that for this portion 
of the system, as in the armoured portion, only single-pole switches 
and fuses are necessary. 

It is an open question in the case of a medium pressure system 
whether the lighting should be taken off the power cables with the 
lamps arranged in series or be supplied from a separate lighting 
generator at low voltage with single lamps across the mains. From 
the point of view of economy in first cost, there is no doubt that the 
series system has a great advantage over an independent low-voltage 
system. The amount of copper required in the mains and wires 
to give the same percentage voltage drop for a 220-volt installation 
із 6| times as great as for a 550-volt system, and in the case of 
machine rooms situated some distance in-bye, the cost of running 
special lighting cable3 for supplying a few lights practically prohibits 
their use, while with series lighting they would be simply tapped off 
the power cable and would add nothing to its cost. As regards 
lighting at the mouthings and in the roadways about the pit shaft. 
there is a good deal to be said for running a separate cable from the 
surface for lighting with either svstem, as the extinguishing of all 
lights every time the circuit-breaker on the power cable come: out 
іч objectionable and dangerous. | Probably the be st system 13 to have 
the lighting round the pit shaft and on the surface supplied from 2 
separate lighting generator, and so obtain the greater safety from the 
lower voltage at those points where the ordiniry worke:;s аге con- 
tinually about, and to light machine rooms, where only authorise 
perons are allowed, with series lighting соппесќс і to the power 
supply. 

In either сазе the earthed concentric system has its advantage:. 
The points to be observed in installing the single earthed concentri? 
system may be briefly stated as followa: (a) Earth negative “bus bar 
solidly. (b) Protect generator on both positive and negative side: 
against overload and treat both leads as live. (с) Connect armouring 
of all distribution cables solidly to negative "bus bar and protect on 
the live side only. (d) Between the switchboard and mine, contact 
between armouring and carth is of no consequence. (е) After enter- 
ing the mine, any contact between armouring and earth should һе 
avoided. Loose contacts may give rise to sparking, while solid con- 
nections, besides being unnecessary, cause earth currents and P.D.s 
along the floor of the mine, with possible low-voltage sparking. (/) 
Extremities of armoured feeders may be installed as double insu- 
lated. (9) On no account should lengths of double-insulite: cables 
be inserted between one section of armoured and another. 

These precautions apply also to the double-carthe concentric 
system, with the exception that (с) applies to outer conductor as well 
аз to armouring, and (e) is not applicable to the system. 

Comparing the double-concentric system with the single the former 
has the following advantages and disadvantages :— 

Advantages. —No necessity to guard against possibility of sparking 
due to P.D. between armouring and earth. Double-earthed en- 
closure of live inner core gives still further protection from shock and 
increased enclosure of are which may arise from short between inner 
and outer conductor. 

Disalvantages.— More expensive ; not so simple; heavier and less 
flexible; at every switch, fuse and joint box, outer conductor re- 
quires jointing across in addition to the armouring being bonded; 
trailing cable hezomes triple concentric, and therefore heavier, less 
flexible and requires larger drum. 

In conclusion the author would like to say that he believea the 
eirthe.i conceatrie system is very imperfectly understood and little 
appreciate] by those who have had no experience with it. He trusts 
that this Paper and the discussion which follows may assist in extend- 
ing Из application to direct-current installations, and thus help to 
increase safety in the use of electricity underground. 

: T pu of the discussion will be given in our next issue.— 

D. Е. 
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ROSE'S ELECTRIC RECORDING TARGET. - 


Rather over two years ago we gave an account in THE ELECTRICIAN 
of a recording target which had been designed by Mr. S. A. M. Rose 
to overcome the difficulties at present attendant on transmitting 
the position of the shot on the target to the firing point. Since 
that time Mr. Rose has developed his idea, and the other day wes 
able to show us his system in practice on the miniature range at 
"t. Bride's Institute, London. 

The general idea of the arrangements now employed can he 
gathered from the accompanying diagrem. The object target, b, 
consists essentially of a long roll of paper which can be wound from 
one roller, л, on to another, k. А part of this roll is exposed during 
transit, forms the object fired at, and is then wound up. The per- 
foration, b, made by the bullet in this way is passed under a row of 
contact fingers, /, one of which drops into the hole, disconnects the 
clutch and stops the mechanism. | 

The movement of the paper on the object target is effected by a 
small motor, and on short ranges this movement із mechanically 
transmitted to the indicator target at the firing point. The point, 
e, then moves horizontally «cross the face of the target, » distance 
corresponding to that moved by the paper at the other end. When 
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the bullet hole on the object target reaches the fingers, f, one of 
them drops into it and completes & circuit to the milliammeter, d, 
whose pointer moves vertically and gives the exact elevation of the 
hole. This is effected by passing the current through a resistance, 
f, more or less of which is in circuit, according to the position of the 
hole. This combination of vertice] and horizontal movement gives, 
it is claimed, 200 position indicators per square inch of target. | 

In stationary target work г, fixed screen is placed in front of the 
moving object roll, though when а running figure is required the 
roll itself can be used. In this way not only hits but misses, or at 
least those of the latter which strike the target, can be recorded. 

In our opinion, this apparatus may find an application in miniature 
range work, where the shooters are reasonably careful and the 
equipment is in charge of a skilled man. But Mr. Rose will be well 
advised considerably to increase the strength of his apparatus before 
he attempts to employ it on an outdoor military range. A bat- 
talion of infantry can reduce the range telephone, which is as nearly 
“ tommy-proof " as a telephone can be, to matchwood in a very 
short time, and we therefore tremble to think of the havoc they. 
would play with Mr. Rose's apparatus, which at the present time is 
of a distinctly flimsy character ` a 
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THE LIGHTING OF SPACES FOR OUTDOOR САМЕЗ AT The total installation includes 20 powerful flame arc lamps. and 


NIGHT." 


Night baseball has been attempted in various cities in the United 
States, and not always with conspicuous success. ‘The whole game 
of baseball centres round the ball itself, and as this is not large, and 
is often batted high in the air, it is a difficult undertaking to provide 
light enough outdoors at night over the area of the large playing 
field and high in the air so that the players and spectators may 
follow the course of the ball at all times easily and accurately. The 
sources of light must be powerful, and yet they must be screened so 
that they will not blind the eves of the performers or spectators. 
The task is thus no easy one, but improvement is steadily being 
made, and those who have studied the subject predict that no bese- 
ball park in any of the larger cities of the country will be considered 
complete in years to come without electric lighting equipments. 

At least three baseball parks in the large cities are provided with 
electric lighting facilities. These are at Philadelphia, Pittsburg and 
Cincinnati. All belong to National League clubs. The Philadelphia 
park has six search lanterns, Pittsburgh seven and Cincinnati 14. 
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PLAN OF BASEBALL PARK, SHOWING LOCATION ОР LAMPS. 


The last-named city is the only one where the playing of baseball 
at night has been attempted. In the others outdoor entertainments 
requiring a smaller amount of light, such as football, athletic events, 
lacrosse, “ Wild West " shows—in short, the class of performances 
generally grouped under the title of ''hippodrome " work—are 
given at night. The light for these spectacles is supplied by search 
lanterns mounted in elevated positions and throwing their light down 
on the playing field. In the case of night baseball, it is also necessary 
that there should be lamps on the ground with beams directed 
upward so that the atmosphere may be lighted to enable the course 
of the small ball to be followed in the air. 

The fourth large baseball park to be equipped for outdoor games 
at night is the one just put into service by Mr. C. A. Comiskey for 
the American League Baseball Club of Chicago. This park is 


may be divided into two parts —10lamps at a height of about 80 ft. 
from the ground on the roof of the grandstand and on towers, and 
10 other Jamps placed round the park about 7 ft. above the ground 
and used only when baseball is being played. All the lamps are 
grouped in paira. 

Of the 10 lamps placed in an elevated position, two are installed 
on a 30ft. tower оусг the right pivilion and two are similarly 
mounted over the left pavilion. Two others are. mounted upon 
the roof of the grandstand on the third-base side, about opposite 
the centre point of the line between third base and the home plate. 
Four additional hamps are placed in a corresponding position on the 
roof of the grandstand on the first-base side. The preponderance 
of light is thus on the first-base side, where most of the pliy occurs, 

The 10 lamps designed to be placed on the ground for use in: play- 
ing baseball at night are portable, so that thev ean he removed 
during the daytime, Two of those limps will ke placed in deep 
centre field, two in front of the right-field bleachers, two in front of 
the left-field bleachers, two near the grandstand at the back of the 
first-base line and two near the grandstand back of the third. bass 


| line. These positions are indicated in the diagram. 


Different numbers of lamps will be 
used as needed for different events. 
Thus. from four to six elevated lamps 
are intended to be used for hippo. 
dromes, basket-ball or any other 
game. or for athletic displays extend- 
ing not more than 200 ft. or 250 ft. 
from the apex of the grandstand. 
Further, two of the four lamps on the 
roof of the first-base side of the grand- 
чілпа may be placed on the roof of the 

б орех of the grandstand when desired. 
| and two of the ground lamps may be 
| elevated to the top of the tower in the 


E deep centre field at the back of the 
С scoreboard. АП lamps are to be 
ч provided with screens of sheet metal, 
u | placed about 15 ft. in front of the 
| lamps, to prevent the eyes of the 
" с players and spectators from being 
2 K dazzled from looking into the powerful 
el г S are, 
Я 9 {| © For night base-ball all 20 lamps are 


to be used. the elevated ones throwing 
their light down on to the ground and 
the ground lamps sending light across 
the field and hundreds of feet upward 
into the air. When all 20 lamps are in 
operation the power demand will be 
about 240 kw. The lamps are adjusted 
by hand. а trained operator being 
required for each pair of lamps. The 
carbons, which are impregnated, are 
each 1.5, in. in diameter. 

The light produced by the lamp is 
remarkable for its power and diffusion. 
Measurements recently made in Phila- 
delphia are said to have shown 
137.600 c.p. (apparent) for a single 
lamp. The pressure across the are is 
from 60 to 80 volts. The initial 
current required to start the lamp 
is 125 amperes, and the normal operat- 
ing current is 90 amperes. The lamps are supplied with continuous 
current from 110-220 volt circuits. When they are running at full 
efficiency they have an arc 6 in. long. The arc is struck in the 
rear of a conical galvanised-iron reflector, whitewashed on the 
inside. This reflector is about 32 in. in diameter and 38 in. deep. 
With only one of the lamps in use a person is able to read fine news- 
paper print at a distance of about 400 ft. from the lamp. The heat 
of the lamp is great and each lamp is therefore provided with а 
chimney. Metallic resistances are also provided to reduce the 
voltage of the 110-volt circuit to that required at the arc. The 
towers supporting the lamps are built of galvanised iron and are 
four-sided, with a platform at the top about 4 ft. square. 


Besides the general illumination of the playing field, which has 
just been described, there is provided а separate system of exit 
lighting. Every runway, exit and passage way is lighted by 100- 
watt tungsten lamps, 150 of these lamps being needed. The neces- 
вагу energy is supplied by the Commonwealth Edison Co., and 
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is brought into the premises underground, the cables entering a 
steel cabinet provided with the necessary switches, watt-hour meters 
&nd maximum-demand meters. 

From the service cabinet the conductors are taken to а point 
about midway along the corridor in front of the offices at the centre 
of the grandstand and over the main entrance gate. Here they 
enter another steel cabinet with a distributing switchboard and 
circuit panels. In this distributing cabinet all switches are mounted 
on Italian marble panels, the cabinet itself is lined with Italian 
тагЫ», except the back, which has two iron doors, giving access 
to the ‘bus bars and heavy fuses on the back of the board. 
The front of the cabinet is panelled in wood, with a lining of iron. 
Five doors are provided to give access to the distributing switches 
and the circuit switches. Each of these doors has a bevelled plate- 
glass panel, while the exterior woodwork of the whole cabinet is 
finished to motch the woodwork of the offices. 

Between the service cabinet and the distributing cabinet there 
are six 750.090 circ. mil eables for furnishing electrical energy for 
the are lighting system alone. In addition, there are three No. 0 
cables which furnish electricity for the exit lighting system. 


PARLIAMENTARY RECORD FOR 1910. 


We give below our customary record of the publie and private 
Acts of the 1910 session which effect the electrical industry. Neither 
in numbers nor in importance із it so good as that of 1909, while the 
legislative output of 1909 was below that of the previous year. т 
fact, there has been a steady decline every year for the last three or 
four years, There is, however. good reason for believing that the 
period of acute depression is over, because the Parliamentary notices 
for the 1911 session (especiilly in regard to electric traction), which 
are a fair index of ihe coaditioa of the industry, show a considerable 
advance over those for the past session. The few features of interest 
in the past year's record are delt with in our leader this week. 


Public Acts. 
Expiring Law Continuance. | London Electric Supply. 
Mines Accidents (Rescue and Aid). 
The]Wireless Telegraph Instaliation bill was dropp:d after it had been 
read a first time in the House of Commons. 


Provisional Order Confirmation Acts. 


Еее Light?ng. 

Flectrie Lighting Provisional Orders (№. 1): Chesham, Church, 
Clevedon, Dawlish, Derby, Gors-inon, Huddersticld, Ormskirk, Run- 
corn, Smethwick, Widnes. 

Kleetrie Lighting Provisional Orders (No. 2): Ardrossan, Saltccats 
Cambuslang, Cowdenbeath, Lochyc Пу, Skelmortlie. 

Electric Lighting Provisional Orders (No. 3) : Navan, Swinford. 

Electric Lighting Provisional Orders (No. 4): Bath. 


Tramways. 
Tramways Orders Confirmation : Huddersfield, Milnrow, Rawtenstall. 


Confirmatory Acts under Private Legislation (Scotland) Act, 1899. 


Dunfermline and District Tramways (Extension) Order Confirmation. 
Loch Leven Water Power (Transfer) Order Confirmation. 
Wemyss Tramways (Extensions) Order Confirmation, 


Private Acts. 


Raker Street and Waterloo Railway. | 
Bishop's Stortford, Harlow and 

Epping Gas and Electricity. | 
Bradford Corporation, Middlesbrough Corporation. 
Farnham Gas and Electricity. ‚ Morecambe ‘Tramways. 
Havant Gas, | Nottingham Corporation. 
Leeds Corporation. Reading and = District 
London County Council (General Supply 


Mersey Railway. 
Metropolitan District Railway. 
Metropolitan Railway. 


Electric 


Powers), Rhondda Urban District Council 
London ‘ounty Council (Tram- |. (Tramways Extension, &c.) 
ways and Improvements). i Southampton Corporation, 
Tandon Ebetrie Railway Amal- Warrington Corporation. 
gamation, 


| Wimbledon and Sutton Railway. 
| 


London United Tramways. Yorkshire Electric Power. 


In the following cases the promoters either did not proceed with their 
measures or the Billa were rejected :— 

Cavehill and Whitewell Tramways (withdrawn). 

Charing Cross, Euston and Hampstead Railway (withdrawn). 

Devonport and District Tramways (Preamble not proved). 

Handsworth Urban District Council (вив pended). 

North- East London Railway (reject-d). 


North and South Shields Electric Railway (withdrawn). a.. —- - 


LEGAL INTELLIGENCE. 


фә 


British, Foreign and Colonial Automatic Ligh tirg Ccnfiol Cc. 
у. W. E. Hutchings. 


On Tuesday Mr. Justice Swinfen Eady heard this action by plaintitf 
company for an injunction to restrain defendant (a former employe) for 
two years (from Nov. 21. 1908) from being interested or concerned in the 
manufacture or sale of any automatic apparatus for controlling the light- 
ing or extinguishing of electric or other street lamps in any town or dis- 
trict in England in which a local authority or electric lighting ог gas 
company were or had been the customers of plaintiffs at or prior to the 
termination of defendant's employment by them. They also sought to 
restrain defendant from soliciting or taking orders for such apparatus 
under similar circumstances. 

Mr. Patterson, for the plaintiff company. said that when a motion was 
made for an interim injunction Mr. О. Thompson appeared for defendant, 
but defendant was not now represented, and he did not appear in person. 
Plaintiff company was registered т 100%. and its principal business wis 
the manufacture and supply of clockwork apparatus for contr dling the 
lighting and extinguishing of electric and other street lamps. An in- 
junction to restrain defendant from committing a breach of his agreement 
was asked for in the writ, but as defendant left pliintiffs’ employ сп 
Nov. 21, 1908, the two years for which he was restricted had expired. 
although when the interim order was obtained the period was still run- 
ning. The action resolved itself into а claim for damages for breach of 
the agreement and for costs. The particular clockwork device was 
invented by a Mr. Gunning. who carried on its manufacture and sale. In 
1904 Gunning became acquainted with defendant, and offered him а p. si- 
tion in the business in the following year. Plaintiff company eventually 
took over Gunning's business, defendant continuirg in the company's 
employ. The agreement in question could be terminated by three 
months’ notice on cither side. That was given т August. 190%, and 
almost immediately after its expiry (on Nov. 21) defendant joined. Messrs. 
Alder & Mackay, who were rivals to phintitfs. At the time defendant 
was in plaintiffs! employ the company numbered among Its customers 
Bournemouth Corporation, which had a contract for Letting on hire of 
some of рап controllers, At the end cf 1903 or the beginning 
of 1909 defendant approached. Bournemouth and. other Corporations 
whos» contracts with phuntitfs were still running. recommending them to 
give Messrs. Alder & Mackay's invention a trial, and, cours | stated, that 
that firm had recently installed some cf their controllers in the areas in 
which pliintitfs had supplied their pitent. 

Evidence was called in support (f counsels statements. 

His Lonpsuir held that plaintiffs had proved the breach cf the agree- 
ment, and were entitled to judgment. An inquiry ав to damages would 
b» held, and plaintiffs would also get ccsts. 


Mining Regulations, 


At Linlithgow Sheriff Court. last week Seott. Lees, mine manager, 
Dalmeny, was charged with having, on June 20 last, failed tomaintain the 
electrical apparatus, in Douglas Dook, part of Dalmeny mine, occupied 
by the Dalmeny ОЙ Co., in such a condition as to reduce the danger 
through accidental shock to à minimum. 

For respondent. Mr. J. Kidd, said the defect wax due to а sudden creep 
of the strata, which ultimately caused the loss of the electrical apparatus. 

The Fiseal said that a year ago Н.М. Electrical Inspector of Mines had 
reported the condition of certain things connected with the plant. and in 
June last he found things to be so bad as to warrant the prosecution. 

Sheriff Macleod imposed a fine of £2, 


Durtnall v. British Thomson-Houston Co, 
OrPOSITION TO GRANT OF PATENT. 

At the Patent Office Court on Monday an interesting ease came befor? 
the Comptroller-General. The question was whether patent specitication 
No. 19,872 (1909) did not, without mentioning the fact, include matter 
which was included in Mr. W. P. Durtnall’s patent for the system of 
electrical ship propulsion (No. 17.248, 1905), in which a polyphase alter- 
nating-current generator, having a fixed or stationary armature, and а 
revolving field magnet, was proposed, driven by а high-speed prime 
mover, such as a steam turbine, supplying an induetion motor, having 
more poles in than said generator, in order to form a speed reduction 
electrical gear, in which system, Mr. Durtnall stated in his specification, 
great efficiency in steam consumption for ship propulsion could be effected 
if propsHers could be run at slow revolutions as compared with the said 
prime mover speed. 

The British Thomson- Houston application showed and described such 
a system, with the addition that when the vessel was at top sped the 
exhaust from the high-speed turbine driving the generator was taken to a 
further exhaust turbine, coupled direct to the propeller shaft, ая well as 
the slow-speed induction motor; but for the lower speeds it was proposed 
to allow the high-speed turbine-generator to drive the propeller shaft by 
reason of the induction motor, provision being made that the number of 
poles in the motor could be increased by means of change of stator con- 
nections. The arguments involved a great mass of technical details 
but as the applicants said that they were not bound to use polyphase 
alternating-current transmission, Mr. Durtnall agreed that he would be 
satisfied if a reference to his proposal to use a generator of the polyphase 
alternating-current type, with a fixed armature and revolving magnet, 
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with cletrical connection with induction motors driving the propeller 
shafts, arranged with more poles in than the said generator, so that the 
prime mover “vould run at high revolution speed and the prop Нее run at 
low revolution speed, were inserted in applicants’ specification. 

Thè Comptroller-Goneral, after hearing the evidence, sid he thought 
that would meet thes ease, and that he would announce his decision in due 
Courso. | 


Grevener v, Ellis & Son. 


In Shorsditeh. (London) Coanty Court, on Friday, 
Smyly, K.C. Mr. Julius Grevener (trading as J. & H. 
Messra, Ellis & Son to recover £93. Эа. 9d. for electrical goods supplied. 
There was а countercliim for £132. Oa. 4d. for financial support, &c., in 
connection with th». Electromotor & Dynamo Со. Defendants admitted 
having had th goods, and th: only ditti ulty was as to th* claim against 
рант. 

In the end, Judge Smyly sud defendants had failed to prove their case, 


J udge 


b: ‘fore ГЫ 
сои г) sued 


and judgment would be for plintiff on both th» claim and counterel im 


National Electric Construction Co, v. Canterbury Согрога оп. 


Yesterday (Thursday) а Divisional Court (Justices Darling and Buc k- 
nill) allowed. this appeal of plüntitfs from a decision of Dey puty Judge 
Haigh in the Canterbury County Court, to be withdrawn with costs. 


Alleged Nuisance.—On Friday Mr. Justice Eve refused a motion 
asking for an interlocutory injunction against defendant (a coffin make 


at Station-road, Thetford), to restrain him from commiting an vlleged 
nuisance. The nuisance was alleged to be due to an clectrically- driven 
eireular siw and planing machine used in his business.’ 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. ~The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspecticn 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


October 31, 1910. 
25.224 Sumner. Current graduating devic2s or resistances, 
25.242 WEATHERILL. Dry galvanic cells. 
25.243 WaNiscH. Automatic telephone systems. * 
25,280 GorpTHoRP, Receiving apparatus for wireless telegraphy. 
29.10,99.)*t 
25.304 Corry. Wireless control of airships and other craft and mechanisms. 
25,315 Morrison. Galvanic batteries. (Date applied for, 22,11,09.)*f 


November 1, 1910. 

25.348 NaAvLoR. Secondary batteries. 

25,363 HALL. High-tension switchboards. 

25.368 ALTHER & Сить. Electric annunciating apparatus.* 

25,369 MITCHELL. Section insulators for overhead wires and cables of tramway, railway 
and like systems.* 

25.385 MONTGOMERY. Rectification of alternating electric currents, * 

25,397 Axt.-Ges. Brown, Boveri ET Cie. Excitation of induction dynamo electric 
machinery. (Date applied for. 1;11 09.)*f 

25.404 O'Brien & Catts. Electric lamps and reflectors for the same. 

25411 Gray. (Karl Schwab, Germany.) Manufacture of tungsten wires, filaments and 


the like.* 
November 2, 1910. 

25,426 CRosstAND & CrossLAND. Automatic electric control of the traversing motion of 
electric coal-cuttine machines. 

25.449 BnETTELL. Switch for controlling electric fog signals. 

25,473 Axr.-GEgs. Brown, BcvERI ЕТ Cie. Repulsion motor genzrators. 
for, 6:11 09) *f ` 

25,478 PARKES. Ceiling roses and like electrical fittings. 


November 3, 1910. 
25.502 AITKEN & BRITISH IiisuLATED & Нетзву CABLES. Telephone switchboards*. 
25,516 DRAKE. WADDELL & О.Р. BATTERY Co. Packing plates of electric storage batteries. 
25.528 LAMKIN & GopwiN. Recording telep hon» m messages, 
25.539 Herz. Spark-plug isolations. (Date applied for, 9,11,09.)*1 
25.555 Horie. Machines for making insulating tubes.* 
25,563 MUIRHEAD & MUIRHEAD & Co, Electric Telegraphy. 
25,564 Lucas & O'CARROLL. Warning devices for use in electric circuits. 
25.566 LopcE & Lopce. Electric ignition devices. 
25.588 VANDERVELL & MipoLEv. Selt-regulating dynamo-electric machines. 


(Date applied for, 


(Date applied 


25,589 ALLGEMEINE ELEKTRICITATS Ges. Emergency braking devices. (Date applied 
for, 3, 11;09.)*f 
November 4, 1910. 
25.607 REID. Time mechanism for operating electric switches, gas valves and the like. 


25,634 ScuMIDT. Solf-reegulating arc-lamps for projection. 

25.670 Biace & Burr. Rontren ray and like electro-medical photographic apparatus.* 
25.678 FULLER & Moore. Dynamo-electric generators. 

25.679 FuLLER, FULLER & FULLER. Portable electric hand lamps. 

25.683 B.T.-H. Co. & MARTIN, Variable-speed alternating-current induction motors. 


November 5. 1910. 
25,725 & 25.726 BATES. PEARD, SCHULTZ, Bnist EE, SAUNDERSON & BRITISH INSULATED & 
HELsBv CABLES. Manufacture of telephone or telegraph conductors or cables. 
25,732 SIEMENS Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Electrical current 
transformers.* 
25,756 Scott. Electric switches. 
November 7, 1910. 
25.789 TowwNLEY. Electric switches. d 
25.801 BAtpwiIN. Controlling and regulating the supply of electricity. — ^ 
25.864 Воск. Trolley replacers.* 


November 8, 1910. 
25.897 CortAup. Lampholders. 
25.906 McCarrERY & Kiyne. Electrically operated time switches or time mechanisms. 
25,923 Hore. Electric switches. * 
25.964 SigMENS Bros. DyNAMO Works. (Siemens-Schuckertwerke G.m.b. H.. Germany.) 


Starting and speed rezulation of polyphase electric com 
оо GRANT. Telephone head: DECR: poly phase tric commutator motors. 
25,975 Jones. Electric switches. 


November 9. 1910, 
26.009 RaitinG and GARRARD. Electric switches. 
26.022. ScHOLEHIELP. Electrical control gear. 
26.077 MUIRHEAD & WitkKins. Terminals for clectrical apparatus, 
26.103 INRIG & lurig Electric regulator. 
26.119 Gray (Marius Latour, France.) Polyphase electric commutator motors. 
26.120 В.Т.-Н. Со. (С.Е. Co., U.S.) Есіс heaters.” 
November 10, 1910. 
26.124 Dorr & CrarKe. Solderless connector for electric cables and apparatus. 
26.139 WiLEs. Shortine sparkine plugs of internalf:ombustion engines. 
26.187 BkEsLAUE&K. Elscirie current v2nsrators. (Date applied tor, 26°11;09.)*t 


November 11, 1910. 
26,225 Brooks & А: ѕтом. Machines for winding armatures of dynamo-electric machines 
and for analogous purposzs. 
26.248 Dickson, Electric current controlling deviczs or switches. 
26.265 PrizER. Incandescent electric lamps.* 
November 12, 1910. 
26,306 MACFARLANE. Electrical transformers or converters. (Addition to No. 14,744.10.) 
26.312 Sear. Electric Netting of p ilway carriages and other vehicles. 
26.337 Martin & Saver. Electric heating apparatus. 
26,341 REINIGER, GERBER? & Scaact Axt.-GEs. 
apphed for, 12.11, №9.) *1 

November 14, 1910. 
Switch points of electric tramway and like rails. 
Obtaining continuous Currents from alternating-current circuits and 

(Addition to No. 20.867 09.) 
Dynamos. 
Electric lamps 

Electromagnetic flux induction clutch. 
Manufacture of a metallic medium for electric H»nting. 
(Cutler Hammer Mtg. Co.. U.S.) Devices for con- 
(A ldition to No. 13 406 10.)* 


Merca-y contact-5reakers, (Date 


26.375 SALTER. 
26.390 TAYLER. 
vic? versa. 
26.393 FREEMAN. 
26.399 LANCHESTER. 
26.400 BALSILLIE. 
26.404 FEARHs. 
26.420 & 26.439 Ar Aus Mro. Co. 
trolline the speed of electric moto s. 
26.440 Bowman. Telephone systems.* 
26.451 SowERBY. Support for telephona instruments. 
November 15. 1910. 
26.462 DupGREoN. Protecting the cars and (гоу wire on el:ctric railways and tramways, 
26.465 THoMAS & THOMAS. Electric ovens. 
26.478 British INSULATED & HeLsey Casi ES & Breser. Electrical Welding machines, 
26.484 Jones. Safety device for securing removable lamps in position. * 
26,542 CLARK. Electric batteries. 
November 16. 1910. 
26.591 British INSULATED & Hetssy Слзів; & Bayes. Electric wires or cables. 
26,627 Dickson, Electric current controlling devices or switches. 
26,642 DEKKER. Elements for generating or storing electricity.* 
26.667 Grote. Electric incandescent lams. 
25.085 ALLGEMEINE Evectricitats Gres. Compensation of polyphase commutating 
dynomo-electric machines. (Date applied for, 16 11,09.)*f 
November 17. 1910. 
26.696 CocHRANE. Fastener for lids of train-livhting accumulators. 
26,729 оров & Воров. Maeneto ignition apparatus. 
26.737 Denny & FLoop. Electric tumbler switches. (Addition to No. 26.570 09.)* 
26,747 HARTMANN & BRAUN AKT.-GEs. Mounting the electrodes of metal vapour appa- 
ratus. (Date a»plied for, 1:12 29.)*1 
November 18. 1910. 
26,836 Етвір & FEgRRANTI Limiten. Elsctric haters.’ 
26.854 STERLING TELEPHONE & ELECTRIC C». & BURNEY. 
phone systems. 
26,856 HABERMANN. Morse transmitter.” 
November 19, 1910. P 
26.880 Hert. Dynamo-electric machines. 
26.906 CowrER-CorEs. Electrolytic refining of copper. 
26.907 CowrER-CoLEs. El¢ctro-d2position of copper. 


da a o 


SPECIFICATIONS PUBLISHED. 


1929 SPECIFICATIONS. 


Controlling electric circuits. 

25.103 MUIRHEAD & MUIRHEAD & Co. Construction and manufacture cf condensers and 
artificial line for usein " duplex " telegraphy. 

25.296 Kratt. Apparatus for heating water by el:ctricity. 

25.373 Mensinc. Arclamps. (Addition to 3243 24.) 

25.407 Von KRAMER. Inductive wireless telephone systems. 

25.889 KuzEL. Exhaustion of metallic flament lamps. (Date applied for, 21 12 1958.) 

25.896 AMERICAN AUTOMATIC TELEFHONE Co. ё Gooprum. Electric selective devices 
езр> мау. 

26,406 MACFARLANE. 
5.178 10.) 

26.683 РкЕзтон. Gaivanic batterizs. 

26.899 Bourne. " Four-way " and " ofi " electrit heht switch. 

26.953 HEENAN & Екгосв то, & ScHoLeFieELO. Mo or Suspension Ar paratus. 

27.024 TuRNER & Fenwick. | Mazneto-electrical machine. 

27.816 Ѕмітн, MITCHELL, ASKHAM & Hey. Electric irons. 

29.200 Е:кствїс CONSTRUCTION Co. & Ctosg. Controllers for electric motors. 

29.506 BoNNELLA & BoNNELLA. Wall and lik? plugs for electrical connections. 

39,216 ScHRoDER. Electric tim? switches. 


1910 SPETIFICATIONS. 


3.982 B.T.-H.C>. (С.Е. Co, US) Sienal systems for railways and the like. 

7465 Apams МЕС. Co. (Cutler Hammer Мір. Co.) Elsctromaenetically-coatrolled 
electric switches. 

8,810 Dura ELEMENTBAU GES. 
23,622 04.) 

11,581 HEIMANN & SCHAFFER. Workire arc lamps in series with incandescent lamps. 
(Date applied for. 2 8,09. Addition to 747.10.) 

12.489 & 12,490 Dey. El-ctric switches. (Date applied for. 2171009.) 

13,765 Siemens & HALSKE Axt.-Ges. Operating appliance for photographing and 
examining by means of Ronteen rays. (Date applied for, 19 6.09.) 

14,862 ALLGEMEINE ELEKTRICITATS Ges. Winding; of dynamo-electric machines. 
electric machines. (Date applied for, 21,5 09. Request under Sec. 19 of the 
Act not granted.) - 

14,961 MgiRowskr. Electrically insulatin® armature coils and other cores. 

15,123 Potts. Automatic teleeraph transmitters. (Date aoplhed for, 29 о 09.) 

15,417 КоньЕв. Alternating-current solenoid: for r3 rating electric controllers and for 
other purpos:s. (Date applied for, 17 3,03. 

15,734 MONTAGNA. Telegraphic and tel *phonic ое of pictures. 
for, 6/11/09.) 

15,753 ALLGEMEINE, EtEXTRICITATS Ges. Dynamo-olez tric machines. 
or 

15,933 Russet. & Hutson. 


Inter-communication tele- 


25.010 Royce & SHARP. 


Electrizally-driven contriíueal machines. (Cognate application, 


& LEssiNo. Galvanic batteries. (Addition to 


(Date applied 
(Dat: app'ied 


Holders for electric incandesc2nt lamps. 

16.356 Eisenstein, Producing electrical impulse charges for wireless teleeraphy and 
telephony. (Addition to 10.019, 28.1 

17,474 ALLGEMEINE EtLEKTRICITATS СЕЗ. 
(Date applied for, 9 3/99.) 

17.893 BARTON. Governing apparatus for motors. 

18.398 au Туров Soc. ANON. 
electrodes of accumulators. (Date applied for, 

19,164 Siemens Bros. Dynamo WORKS & КЕ и 
machines, 

19,539 Stemens Bros. Dynamo Works. 
tators for dynamo-electric machines, 


(Date applied for, 1/9/09.) 


(Siemens-Schuckertwerke Ges.) 


Ejectors and centrifugal compressors or pumps. 


Pacxing for transport charged negative 
Ventilation of dynamo-electric 


Commu: 


Y 


Ut e 
~~ 


mee 


~~“ 


ТНЕ ELECTRICIAN, DECEMBER 9, 1910. 295 


— n 


COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Bermondsey (London). — The cost of strengthening the feeders and 
mune will be £998 (including £739 for mains end services), and not 
£6.000, as previously estimated. The alteration is chiefly due to 
being г Ые to draw in more cable than was at first allowed for. The 
С.С. has, therefore, been asked to grant a loan of £5,000, 


Bridlington.— The borough electrical engineer (Мг. А. J. Beckett) 
has been instructed to invite the electrical contractors to meet the 
Mectricity Sub-committee in order to discuss the proposal to equip 
showrooms for displaying electric motors, fittings, cooking and 
heating apparatus, Кс, 


Bristol.—In future the whole of the management of the Bristol 
Corporation electricity supply department , including the eccoun- 
(алеу end publicity departments, will be carried on under the per- 
кола! direction of one heed at the Exchange. Corn-street, and written 
communicetions should be addressed to the Manager. Telegrams 
"Fereday Bristol ^; telephone 700. А commodious showroom із 
being equipped, where a stock of the latest and best lamps, fittings 
and appliences used ia connection with lighting. hesting, cooking 
and motive power will be kept for inspection. 


Carnarvon.— Ап unopposed inquiry wes held lest week into the 
Councils. application for зеленой to borrow £1.991 for mains 
extensions, 


Coronation Illuminations.— Brighton Lighting Committee have 
agreed to supply electricity to consumers for illumination purposes 
during the Coronation week (June 17 to 26 inclusive) through a 
Seperate meter at а flat rate of 14. per unit. plus a connecting fee of 
əs.. provided the supply съл be taken off the existing servico, In the 
event of а specie! service having to be laid the consumer must pay 
the whole cost and make thc necessary arrangements. 


Dawlish.—-An inquiry wes held last week hy the electrieal adviser 
to the Board of Trade (Мг. А. Р. Trotter) into the application of the 
Eleetrie Supply Corpn. for permission to employ overhesd wires 
in the distribution of electrical energy and to erect г generating 
station in. Brook-street. After hearing evidence. Mr. Troiter seid 
he would report to the Board, who would give their decision in due 
Course, 


Eudley.— The erbitrator recently appointed to determine the price 
to be pid for electrical energy supplied to the tramways hes fixed 
the figure at 1-320. per unit for 700,000 to 750.000 units per nnum, 
and (he price hes been reduced from 17274. per unit to l:01d. for 
quentities between. 800,000. and 1,000,000 units. ‘The Corporation 
are to pay the Tremway Co.'s costs of the refereace end helf the costs 
of the eward. 


Dundee.—The supply of cables for the electricity department's 
requirements during the next year, for which the Committee recom- 
mended placing an order with the Union Cable Co. at the last meet- 
tag, hes been remitted beck for further consideration. 


Eastbourne.—Application is to be made for sanction to borrow 
Амин for mains extensions during the ensuinz three yeara, 

Гин borongh electrical engineer (Mr. dJ. К. Brydges) is making inquiries 
with regard to the hiring of cooking apparatus and also as to the fitting 
vf additional stokers to be ilers. А | 


Eccles.— Application has been made for senetion to borrow £1,000 
for the purchase of electrie motors to be let on hire. 


Edinburgh.—On the recommendation of the Electric Lighting 
committee the Council have deferred the question of the appropri- 
ation of the surplus (£7,300) on the past vear's working of the elec- 
tricity undertaking. | 
һу pn ý i apply the amount in relief of the local rates was rejected 
Dy dd va es to 16, and, in replying to the discussion, the convener (Mr. 
STEVENSON) said if the electric light undertaking owed the city any- 
thing, let them know, and they would рау: but year after e 
Council bled the consumers while they were redeeming the original 
capital foi: the benefit of the citizens. and at the end would be able to 
present the city gratis with an undertaking worth £1,000,000. In any 


business assembly in the world but that Council the proposal would. be 
laughed at, 


0 “0 «ил 


Electric Driving іп Works.—.\t the mceiing of the New l'egemoil 
(Ltd.) on Wednesday the chairman (Мг. А. Hees) seid thet (niei 
business was è manufacturing business requiring a lerge amount af 
power, which hitherto had been supplied entirely by sieam plant. They 


immense quantities, but an opportunity. was offered them by ihe 
wdvent of one of the big electrice! companies into the neigabourhood 
in which their works were situated of employing electricity, ал сису 
made g contract with them under which the whole of the power they 
used was supplied by that means instead of stesm. 

Electricity had many advant ges. lt was more economical, it was far 
cleaner and in many waysit wasadvantaycous. Early last week he. with his 
co-directors, was down at the factory, whore they examined the arrange- 
ments made under the superintendence of their work: manager for the 
electrification of the whole plant, which they saw in operation. И lied 
been admirably successful, and they already found great advantace from 
it. They had been able to write off the whole of th eost out of the profits 
of thè year, which he th ПЕ was very satisfactory. They still used 
steam for heating parposes, bat the coal bill would be largely decreas sd, 
and they hoped to sive a very considerablo sim in future by the de- 
trification of th» plant. 


Electrical Trades Benevolent Institution. —Mr. W. Davenport. the 
secretary of this institution, writes :-— 

About this time of the year it i: not uncommon to make cabe ИЛАТ 
and give donations to charitabl: objects, and I venture to again remind 
vou of th» existence of the El etrieal Trades Benevelent Изин. 
and beg you to bring it to the notice ef your readers, many of whom on 
previous occasions have taken note а very etleetive manner of the 
reminders you hive so kindly given. 


Electrical Exhibition.—The Lighting Committee of Britto 
Corporation have decided to adopt a suggestion of the eaciaeer rad 
maneger of the electricity depsrtmeat (Mr. John Christie) to orgeni o 
an electrical exhibition at the beginning of the next hehting season 
in order to increase the demand for electric:] energy for lighting, 
power and domestic purposes, 

It is proposed to fit up a stall in th: front hall of the Aquarium, and to 
co-operate with the local wiring contractors, who уон М be at liberty to 


hring any of their eustomers to view tho ap avatus shown. Tho ех. | 
. Е H 5 | ! E Im * Й P 
tion will be open for а month after the Electrical Prades Exhibition to . 


be held in September at Olympia. © The Aquarium. Committee have 
already agreed to grant the use of their cutrance hall for the 


of the exhibition. 


Felixstowe.—The chairman of the Council started а new Die-cl 
oil engine and 150 kw. General Electric dynamo at the eleciricity 
works on Saturday. The compressor was manufactured by Messrs, 
Reavell & Co., of Ipswich. The engine is of a three-evlinder four- 
cycle type, and no electrical ignition is required. "Ре oil is forced by 
the compressor into the cylinder in the form of atomized spray. whieh 
burns without explosion. The floor space oceupied by the engine is 
26ft. by 12 ft. The engine, which burns crude oil. is coupled. direct 
to its dynamo, runs et about 200 revs, per min.. and will supply a 
current sufficient for 5.000 16 c.p. lamps. 'The SsWwlichgetr wes 
supplied by Mr. Bertram Thomas, of Manchester. | 


Haslingden.—The Council have applied for sanction to borrow 
£5,000 for electricity supply. Accrington Corporation will supply 
current in bulk. 


Hydro-Electric Works т Mexico.—Steps are being teken to 
utilise the water power available on the west coast of Mexico. 

Three power plints are to be established on the Mayo, 
Santiago rivers at an estimated cost of S6.000,000. ` 
company owns 115,000 acres of agricultural, 
and has concluded a contract with the 
the supply of electrie power to operate some of the lines of the South ra 
Pacific Railway. Tho transmission lines will extend from Guaymas to 
Santiago, a distance of 1.200 miles. 29 cities along the west coast, v hore 
there are horse tramways, hive been approached with reward to tho 
electrification of their lines, and there are а number of Darrow-g auge 
railways which might be converted to electric traction. == 


Humaya ard 
The promotins 
mineral and timber hirens, 
Harriman interests in Mexico for 


Light Railways.— The official list of applications made to the Licht 
Railway Commissioners in November for Ligat Railway Order; leva 
been issued. There are nine applications, against 10 in November 
1909, and electric traction is scheduled in six c ses, In addition to 


` 
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the application by Hertford County Council for the revival of powers, 
&е.. the following are particulars of the new electrical schemes :— 


Mile- Gange. 


Title and county. ТЕ. d 
П county vas Ft. In 


Promoters. 


Gosport & Lee (South. | Portsmouth Street, J. Glenn | 24 4 73 
атр өп) Tramways Co. | | 
Halesowen (Extensions | Halesowen Light Hawtiyae & | 1? 3 6 

No. 2) (Wores. & Railways C». ^ Ze1 

Staffs.) 
Leagraveg Luton (Bed- G. В ат & A.H. H. L.Williums. 13 | 4 R 
н fordshire) | Beatty | 
Мой лу (York)... d Morley Согу... J. В.Н мая 
Southend-on-Sea (Éx- рома Согра. 

t^n« ns? (Ех) | | 

Loughborough.— At the meeting of the Council on Moaday А. 
Bumpus stid that the electricity depart moats accounts for the past 
half-vear showed ù grest advance compared with the corresponding 
half of last vear. 

In 1909 there wes a loss of £149 on revenue account, whereas the 
present one showed a profit of £338. That. was ево ly due to the 
development of the undertaking. И they deducted £100 expended in 
rephecing a battery in the first half-year they were still $3 8 better than 
they were a year age. They had sold 50 per cent. more current. Phere 
hid been a large inereas? in the amount of power, and а much greater 
profit had been made. He was hoping that the coming half. year would 
show result: quite as satisfactory ac th * present one. They would require 
more plant before next winter. They were advised that, instead of werk- 
ing np to 250 kw.. their turbines would work up to 300 kw, Pre capacity 
of the dynamos hid not been s» generously cetimated, and th» recom- 
mendation was that the steam ends of the turbines shoul! be rs built and 
so increased in strength that they could work them пр to 350 kw. Phe 
estimated cost was between £2.000 and 42.200. ‘They had to pat down 
no new boilers, and only small alt: rations of plant other than the adapta- 
tion of the turbines. The alterations would not carry them through a 
great number of years, Thoy recommended that the electrical engineer 
should sup crintend the work at 5 percent. commission on theexp nditure, 

The recommendation was approved cf. 

Lupus Treatment.—The Metropolitan Asylums Board has decide | 
to use the existing motor-generator at the Children’s Infirmary. 
Carshalton, for supplying continuous current for a quartz lamp for 
the treatment of lupus and X-ray apparatus, 

Middlesex Tramways.— An extension of the tramway system of 
the Metropolitan Electrie Tramways (Ltd.). which connects Edgware- 
road with the Harrow-road tramways (to Sudbury and Willes 'en). 
was opened on Tuesday. 

National Telephone Co.’s Staff.—In a memorandum recently issued 
by the President of the National Telephone Co. (Mr. G. Frenklin) it is 
stated that :— 

The poliey which the сотрапу had proposed. to adopt would have 
necess tated the cessation of canvassing for new business during some 
portion of 1911, thus entailing further dismissals of ка, but in view of 
the hardship such a cours? would involve, the board has now decided to 
continue canvassing, and copsequent development of plint urtil a liter 
period thin was previously contemplated. The result will b* that, 
subject to the existing conditions of the service and unless unfor sten 
circumstances аз, the company will be able to retain its existing stafi 
until the end of the licence. 

Newark.— As the Council are in negotiation with Mr, С. Pullan for 
the erection of electricity works the Board of Trade have been asked 
to postpone the revocation of the Provisional Order of 1907. 

Poplar (London).— Мг. Н. В. Barge has been elected cheirman and 
Mr. Н.И. Stewart vice-chair,nan of the Electricity Committee tor the 
ensuing vear. Applications for supply of energy for power have been 
received from a number of large consumers in the distric:. 

Presentations.— At a smoking concert. held at Stafford on the 30ih 
ult., Mr. С. M. Toplis, chief draughtsman to Messrs. Siemens Bros. 
Dynamo Works, who is leaving to occupy а responsible post with 
Messrs, Stothert & Pitt. was presented by the staff with a gold watch 
and chain. 

On the occasion of his marriage, Мт. Т. O. Revaolds has been pre- 
sented with a marble clock by the Ilford electricity statt. 

Searborough.—'l'he Scarborough Tramway Со. have offered to 
comply with the order of the Board of Trade to run a limited winter 
service of cars provided the Corporation will reimburse them for any 
loss sustained on the service. The Corporation, however, refuse to 
entertain the proposal. 

Southwark (London).—On Nov. 22 the equivalent of 55,140 8 c.p. 
lamps was connected to the mains for ligat and 23.582 8 c.p. for 
power. 


Stoke-on-Trent.—The Council have applied for sanction to a loan 
of £1,200 for mains extensions. 


| з 14 J 
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Stone.—A sub-committee has been instructed to report upon an 
electricity supply scheme prepared by Mr. P. J. S. Tiddeman. 


RS 


Torquay.—Mr. Blackler has been re-elected chairman of the 
Electrie Lighting Committee. 

Mains are to be extended at a eost of £180 to supply current to Mea, 
Wilkins & Sons, contractors for th: erection of the new municipal build. 
ings. During the post month 45 pablie gas bumps hive been герс 
with 100 c.p. ее limps and five of th* are limps in "Porbay-road 
have been repliced with 1,009 c.p. lamps. 

Tramway Transfers.— Denton Council give notice of intention to 
lewe to Manchester Corporation until June 1, 1923. their Crowa 
Point tramway, at an annual reat (after Dec, 1. 1910) of $1.587.43.641., 
and the Haughton Green tramway at an annua! reat of £058, 163, 

Droylsden Counci! etso give notice of intention t» lease to Man. 
chester Corporation until 1923 tramways in the Drovisden district, 
the annual reat being £1331. 123. 44. after Бес, 1, 1910. In both 
cases the eoveaanis by the lessees include the electrical equip me it 
of the tran ул, 


Warrington.--On the working of the clectricily depsri neat for 
the past half-year there was a loss of £295, 10s, Gd, and on the tren 
we ys a profit of £14085. 10s, n 


Wednesbury.— Ald. Griffins announced at tie Couaci! meeting on 
Monday that the exiensions at the electricity Works were mekiiz 
satisfactory progress, and new machinery had Берл tasted just in 
time. As there were so may new customers и word hive otàezwise 
been impossible to cope with the demand. 


Wimbledon.-—In connection with the Christmas street decoration 
scheme, the Council will provide services and connect up the lamps 
used by the local Traders’ Association for £18 end supply energy at 
Is. per 100 8 c.p. lamps per hour. 

Electric theatres are to be supplied with current upon the following 
terms: (1) Ordinary lighting rates between 4 pm. and 9:3) p.m.. and 
Id. por unit between 9:3) pan. and 4 pam. on the following day, but a 
minimum consumption of 10,00) units per annum must be guaranteed 
and meters are to be read weekly and accounts paid within three day: 
after rendering. 

Winchester.—It was announced at the list meetiag of the С имей 
that the Eleetrie Lighting Commniittes had boen able to come to terms 
with the local Eleetrie Light Com»any in rezard to the purchase of 
theirelectricity undertaking. "lueazreement has not yet been signed, 
but a price has been agreed upon whic' the committee think a very 
satisfactory one. 

A formal resolution was passed to procesd with the bill for powers 
to purchase the undertaking. 


Wireless Telegraph №1е5.—Ап example of the utility of wireless 
telegraphy in the everyday matters of life is shown by the use which 
Capt, EK. 8. Grogan, the Mrie:n explorer, is making. Tne коппу 
captain was engaged in an eleetora! eontest against Mr. J. Wedg- 
wood at Newcastle, and at the time the dissolution was decided upon 
was in East Africa, where he has extensive estates, By meris of 
wireless telegraphy he was able to sead daily messages of encoureg * 
ment to his supporters. 

We are informed that à contract has just beea closed for the 
immediate equipment by the United Wireless Telegraph Co. of 25 
vessels of the Merchants & Miners "Transportation Co. U.S.A. The 
company has equipped 347 boats of the mereantile marine with their 
apparatus. 

On one of the Clyde liners plying between New York, Caarieston 
and Jacksonville, U.S.A.. a female wireless operator is enoloyel— 
Miss Graynella Packer. of Jacksonville--who chims to be the first 
of her sex to occupy the post of wireless operator oa board à Haer, 
and predicts that women will play а prominent риф a; wireless 
operators in the future, Miss Packer has been a telogriph operato? 
[or some years. 


Woolwich.—Some time ego Woolwich Council seat a cirzular leiter 
to the other Metropolitan Borough Councils asking the n to urge (ie 
LCC. to consider the desirability of framing rezalatioas t» secure 
the ventilation of street inspection boxes, Tea Couacils have agreed, 
two are not in favour of the proposal, and three hive decided not t» 
take action in the matter. 


Festivities, —The annual supper and concert of Messrs, Siemens 
Bros. Dalston Works fire brigade and stati was held on Friday last. 
The chair was occupied by Mr. J. Snow Huddleston. manager of the 
cable department. 

The proceedings were restricted to members of the firm. The whole 
selling foree of “ Tantalum " lamps was present, and proved that they 
were equally energetic in pursuit of pleasure as they are in business. Ап 
attractive musical programme was arranged. and а number of musie hall 
artistes contributed highly amusing turns to the delight of the assembly. 

The Chairman, in proposing a vote of thanks to the eommittec and 
S^eretary, sud that he was ulad to be present аз a member of the oldest 
branch of the Siemens firm to help the young, st branch of the Siemens 
firm at Dalston, which showed signs of being very much alive. 


\\ 
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COLONIAL AND FOREIGN NOTES. 


Argentina.-- The ‘ Review of the River Plate” says а syndicate 
with $3,000,000 (paper) capital has been formed to take over Senor 
В. S, Саге electric lighting station at Salta. 

The power house cf the Rosario. сейле Tramway Co. has been pur- 
chased by the Вала C mpiny which recently purchased the*under- 
taking af the Rosario Electricity Со. Mr. Е. H. Chevallier Boatell has 
been appointed chairman of the local hoard ef the new Belgian Re sario 
Electricity Co. and Mr. J. Pedricli is manager. 

The Comision de Fomento cf Venado Tuerto, after consultirg the 
prin ipal merchants ef the town, have decided to take steps to erect 
cl etr ity works, 

А law has been passed authorising the executive authorities to 
carry out surveying operations with the object of installing а national 
telephone svatem throughout the country, and. the legislature hès 
voted 504000. pesos (about £4.400) to defray the expenses of the 
SUrVeY, 

The executive authorities have been authoris: d to creet two tebgraph 
line: fo connect the departments of Calmgasta end (Шема, by way of 
Castano. at à cost of about 104,716 pesos (£9,200). 

Australasia.— The accounts of the New South Wales Government 
tramweys for the quarter ended September show an increase in earn- 
ing: of 534.548. Working expenses increased £31,625. The increase 
of ear-niiles run was 278.582, and of passengers 5.430,027. 

Negotittions are proceeding for the supply of current. by the Belbambi 
Coal Co. to Bulli ОХ...) Shire Connell; North Шахматта Council are 
also about to diseuss a proposal to take electrical energy from the same 
Bource, 

Williamstown (Victoria) Council have received an offer from Ме. W. F. 
Marshall, electrical engineer, on behalf of the Altona. Bay Coal Co., to 
gupply current for lighting. 

А pumping plant in connection with the water supply is to be erected 
at Beulah (Vieotria), and it is propossd that public electric lighting 
shall be adopted. 

Kyneton (Vietoria) Progress Association recommend the Shire Council 
to obtain expert advice on the subject of publie electric lighting. 

Thames (N.Z.) Borough Council have decided to grant Mr. И. Storey a 
2] years’ concession for the erection and equipment of electric light and 
power plant. 

А depatation from Pahiatua recently asked the New Zealand Premier 
(Sir Jos ph. Ward) to give the scheme for utilising the Makuri Gorge for 
generating el-ctrie power priority over other similar proposals, Nir 
Jos:ph. Ward said the Government's gencral ps Ноу must be adhered to, 
and that was to do the most urgent work on the basis of an expenditure of 
half-a-million a year. 

In moving the second reading of the Aid to Water Power Works Bill, 
which authorise: the raising of £500,000 for a year's expenditure on the 
Government scheme, Sir Joseph Ward said Lake Col ridge. would. be 
developed to supply Canterbury, between Timara and Hurunui. with 
]U.00) n.r. ; the Hutt works would si pply Welington ond district, 
Teviot would supply the central towns in Otago, the Dunedin supply 
being ТОСОО м.р. Southland world be supplied frem Havr tò with 
10.000 He. Makura woull supply 6.000 н.р. to Palmerston, Feilding, 
Dannevirke and Masterton, and the West Coast would be supplied with 
SHAW He., Provision for sarveving would be made to the extent. of 
abont £60,000, and the total estimated cost of the various schemes was 
£1.975.000.— The cost to the consumer upon the basis of £10 por horse- 
power por annum would b» 2d. por unit for light and Hd. por unit for 
power, which was cheaper thin any other power, Surveys of the Hutt, 
Kaituna and Lake Coleridge would be pat in hind at once. The water 
power sshome would revolitionis? the industrial li£eof the Dominion and 
provide power for irrigation, electric lighting ard mining purposes. 
When thy various plins were completed the Dominion would be ahead 
of any country in the world in regard to th» utiil ition of water power. 

Mr. F. Blick. thy engineer engaged upon the Horahora Falls power 
кВ ме for thy Waihi G.M. Co., says, in reference to the Government's 
proposal, water power s-homes are worthless unl ss they can secure 
adequate markets, and in New Zealind abundant coal and small popula. 
tion are factors which in the great majority of cases prevent the existence 
of such market. To tabulate the shemes (Mr. Blick continues). they 
are as folbw::-—Hutt, 10,000 H.P.. сс €399,000: Lake С | ridge, 
10.000 HP. £270,000. "Teviot, 10.000 н.р., £390,000; Lake Hauroto, 
10,0: n.p. 33000 ; Маки, 6002 u.p.. £200,000; Kattunu, I0.00085.P. 
£320,000: Kumara, 2,000 н.г.. 75.000; Wairoa Falls, 3.000 v.r.. 
£100.00; Waikaremoana, £320,000, Supplying ths approximate 
Hi ares omitted the totals may be stated as 72.000 n.p. and £2.235,000. 
It is annecessiry to Inquire whether the horse- powers given are those at 
the rivers or those after about 40 por cent. has been lost in transmission. 
Mr. Blick's criticism eoneludes :: “ Tho audacity of the Goverament’s 
policy мля be staggering to both engineers and business men who are 
conversant with the conditions of such enterprises, if it were s riously 
Int ^nded to attempt to carry it out.” 

At a recent conference of delegates of Municipa Councils of Brisbane 
and suburbs, th: City Clerk reported that 10 replics had been received to 
а communication snt to 12 councils, of which 7 were in favour of the 
proposil to form a trust to deal with the tramways question in tho whole 
area covered. by th» councils consulted, and three were merely formal 
acknowl -<dyments of the receipt of the communication. It was resolved 
that if a favourable opportunity occure earlier than Sept. 19, 1920, 
action shall be taken by the local authorities concerned, and that it is 


desirable that immediate steps be taken to secure the creation of a com- 

mission or trust, with authority to deal with the whole tramways question , 
and that the sub-committee prepare a draft Bill for the constitution of the 

proposed board. 

The South Australian Hous: of Assembly have rejected the bill for 
th» electrification of the Glenelg Railway. Th* bill was opposed by 
residents, because if was proposed. to substitute a line along the sea 
front for the present line in King William-street. 

А comypiny his heen formed at Birchip (Vietoria) vith a capital of 
£2999, to establish cleetricity works, 

Hampshire (Victorii) Shire Council has authorised the borrowing of 
£1500 and £1,400 for the duplication of the clectrie lighting plint at 
Terang and Campordown respectively. 

lilyvale (Victoria) Shire Council have asked the Goverament ty oupply 
electricity to Lileval* from the coal stores at Ringwood. 

Teneers have recently been obtained for plint required for the dee- 
trical equip nent of the Powl-tt (Victorian) State Coal Mine, whieh is 
expieted to bè completed by the erd cf Octobr, 1914, ard which vill 
supply eurrsnt for us» in th» mine and in the towtshtp of Wonth esa, 
"hoop cbications provided for three 750 s up. hij h pred steam arcing s, 
three 200 kw. (5.200 voli, 50 evel?) generators, with tvo d.e. comp und 
wound exciters (driven by single cylinder enclosed vertical type er ginc), 
а 250 kw. three-phso» transformer, two 20 kw. constant. current traps- 
formers (for uss with are lights in series with metal filament limpe for 
railway vard and street lighting). а 400 kw. transformer, а 200 kw. traps. 
former, two 150 kw. motor-generators, sub-station, ewitchboards, over- 
head hand power travelling crane (with a main heist of 12.000 tb.) a 
forced draught cooling tower (with a 20 Rae. motor to run the fans), 
machine shop tools, and a number of small motors for workshop macht 
nery, fans, &е. The transmission lines will be carried on pol s 100 ft. 
apart and will consist of h.d. copper wire. The yards about the mine 
and the streets will be lighted by 66 ampore a.e. are Lamps and 32 e.p. 
tungsten lamps. For lighting the houses in Wonthaggi current will be 
supplicd through three polyphase pol? transformers (a 50 kw. and two 
39 kw.) 

Sydney City Council recently invited terders for supply of e.i. and sted 
cross arms, but none were received, and the Electue Light Committee 
decided to invite quotations from xspeaticd firms. The contractors for 
the construction of the condensing water conduit at the power house 
(Messis. J. €. Harison & Son) have been authorised to work two shift» 
(at an estimated additional cost «f £500) in order that the work may be 
completed by the middle cf the pres: nt month. 

The draft agreement for the extension of the Sydney municipal dec- 
tricity undertaking to Woollahra has been approved, 

Austria- Hungary.— The Ungarische Eisenbahnindustrie Gesell- 
schaft was recently formed. and is making arrangements for the con- 
struction of a tramway in Nagvk?rolyn to be worked by steam or 
electric traction. 


Canada.— Projects for which authority is being sought in the 
Canadian Parliament include the following :— 

Tho incorporation cf the Pacific & Pe ace Railway Co. to corstruct a 
railway 480 mils long from Bella Coola, on Burk Channel, British 
Columbia. to Dunvegan, Alberta, and to generate and use electric power ; 
the incorporation of the Saskatoon & Hudson Bay Railway Со. to con- 
struct a line from Saskatoon to Melfort, Saskatchewan and the Раз 
Mission, and to generate and use electric power; and the Incorporation 
of the Alberta Electrie Railway Co. to construct a number of lincs in 
Alberta. 

The Provincial Government has been authorised to borrow about 
£1.0360.000 for the erection and furnishing of the buildings of Saskatche- 
wan University and the extension of the telephone system in the district. 


Chili.— Messrs. В. Ovalle & G. Hodgkinson have secured a 10 vears 
concession for supplying electricity for lighting and power in 
Rancagua. 


Customs Duties.—According to decisions published in a recently 
issued supplement to the “ Customs Tariff Guide,” the following are 
duties leviable under the Australian import tariffs :— 

Collars for telephone receivers (pieces of tubing fin. long. for use with 
terminal screws), 25 per cent. ad val. (British 20 per cent.) if plated or 
mixed metal ware, and 30 per cent. (British 25 per cent.) otherwise: 
electric fittings for conduit (armoured insulated split tie pieces. inspection 
tie pieces, split crosses or four-way picces and circular two-way inspection 
boxes), 174 percent. (British 10 por cent.). j 

Electrical Exhibition.—-An electrical exhibition will be held in 
March next at the City Hall. Capetown, at which manufacturers of 
electrical appliances are invited to exhibit. Current will be supplied 
free up to а maximum demand of 10 kw. per stand. Applications 
for space will be considered by the London agents of the Corporation, 
Messrs. Davis & Soper. 54. St. Mary Axe, E.C.. from whom further 
information may be obtained. Latest date for applications inLondon 
is Friday, Jan. 13, 

India.— ' Indian Engineering " states that a company has been 
registered with а capital of about R.40.900,000 (2,666,667) for 
carrying out the Bombay hydro-electric scheme. 

The Executive Engineer (Basantpore, via Mashobra, Simla) recently 
invited tenders for the supply and erection of steel penstocks, P 
wheels, alternators, exciters, transformers and | 
hvdro-electric scheme. 


, 
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Russia.—It is announced that the Russian Post and Telegraph 
Department has decided to construct the long-projected Raku and 
Tiflis telephone line. The line will be laid on the existing main pipe 
line from Baku to Titlis, and the Department is negotiating with the 
trans-Caucasian Railway, the owners of the pipe line, for permission 
to carry out the work. 


Transvaal Power Scheme.—The first license under the Transvazl 
Electric Power Act. 1910 (an abstract of which appeared in our issue 
for Sept. 9). was recently granted on the application of Mr. H. Pim, 
acting for the Hydrslie Power Syndicate. 

The consulting engineers for this power scheme are Messrs. Нагрог 
Bros. & Co.. of London, and it is stated that about £1.006,000 vill be 
expended in the erection and equipment of the station and en trans 
mission lines. Tho initial capacity of the power station will bz 30.000 kw.. 
and there will be five turbo-alteraators each of 6,000 kw. Three. phis 
energy (50 periods рог second) will be generated at 10.000 volts between 
two phases, but trarsmission will he at 80.000 volts. In addition to ШЕ 
supply of electrical energy for mining and general purposes, it is proposcd 
to manufacture calcium carbide. Contracts have already been entered 
into for the supply of about 15,000 kw., ard negotiations are proceeding 
for the supply of another 10,000 kw. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the того Big Blue Book, 
making it the most complete work of the kind ever 
publighed. 


TENDERS INVITED. 


East Ham Corporation invite tenders for supply and erection at 
the electricity generating station of one 1.000 kw. triple-expansion 
medium-speed engine end generator complete, and one evaporative 
condenser Гог 4,000 Ib. of steam per hour. with air end circulating 
pumps, valves, &e. Specification and form of tender from the 
engineer and manager, Mr. W. С. Ullmann, Tramway Depot. Nelson- 
street, Exst Ham. Tenders to the chairman of the Electrie Lighting 
and Tramways Committee by noon Dee. 30. See also an adver- 
tisement. 


SHANGHAI Municipal Council invite tenders for supply and delivery 
cif. Sbenghai of two steam turbo-alternators (of 2.000 kw. to 
ә 500 kw. each), with surface condensing plant, &е.. and four 
water tube boilers with integral superheaters, mechanical stokers, 
economisers, &с. Specifications and forms of tender from the con- 
sulting engineers (Messrs, Preece, Cerdew & Snell). 8. Queen Anne’s- 
gate, Westminster, S.W.. to whom tenders are to be delivered by 
noon of Jon. 4, 1911. See also en edvertisement. 

LoxpoN County Council invite tenders for certain high 2nd low- 
tersion switchgear. Specifications, forms of tender, &c., from the 
clerk of the Council, Мг. G. L. Gomme, County Hell, Spring-gardeas, 
SW. Tenders by И ала. Tuesdey, Jan. 10, 1911. See an ed- 
vertise ment. mE 

LLANDUDNO Urban District Council invite tenders for the supply 
of motor-driven induced-draugut plant and mechanical stokers for 
one Lzne*shire and one Babcock & Wilcox boilers. Particulars from 
the engineer, Mr. Н. Morton, Electricity Works, Llandudno, and 
tenders to the clerk, Mr. Alfred Conolly, by Saturday, Dec. 24. See 
an advertisement. 

EDMONTON Guardians invite tenders for supply of 700 25-volt and 
500 120 and 240-volt metal filament and 300 120 and 240-volt 


carbon filament lamps. Specifications and forms of tender from 
the consulting engineers, Messrs. Мау & Hawes, Caxton House 
Westminster, S.W. Tenders must be delivered at the office of the 
solicitor and clerk, Mr. Е. Shelton. White Hart-lane, Lower Edmonton, 
by 9 a.m. of Dec. 14. See also an advertisement. 

Tenders are invited up to Jan. 25, 1911, for the supply to the Post- 
master-General's Department in NEw SoutH WALES of one portable 
petrol-driven winch ; until Jan. 24, 1911, for the supply of twisted. 
pair wire tothe Postmaster-General’s Department in VICTORIA ; and 
until Jan. 25, 1911. for the supply of insulators, wires. &c., to the 
Postmaster-Genera's Department in SOUTH Austrraria. Tender 
forms, specifications, &c., from the Commonwealth Offices, 72, Vic. 
toria-street, London. S.W. “ее advertisements. 

Tenders are invited up to Feb. T. 191]. for supply of testing equip- 
ment. consisting of rotsry converter, transformer, switchboard, Хе... 
to work on a 240 volt d.c. mein to the Postmaster-GeneraYs depart. 
ment in New Когти Walks. Tenders, forms and specifications from 
the Commonwee!th oftices, 72, Victoria-street, London, S.W. See 
an advertisement. 

Tenders are invited for supply of 900 yds. concentric lead-covered, 
380 yds, single-conductor lezd-covered and 900 yds, three-core lead- 
covered cable to the City of MELBOURNE (Australia). Specification, 
tender form, &e., from the agents to the City Council, Messrs. 
Mellwraith, MeEacharn & Co.. Proprietary (Ltd.), Billiter Square- 
buildings. London. E.C., to whom tenders by noon Dee, 21. See 
also an advertisement. 

BankrNa Urban District Council invite tenders for supply and 
erection of a 400 kw. Dicsel engine and dynamo, 250 kw. motor- 
generator, traction battery and reversible booster, main switchboard 
and connections and overhead travelling crane. Copies of specifica- 
tion, with forms of tender, &e., from the office of the engineer, Mr. 
Henley L. Howard, М.Г. Е.Е. Tenders, addressed to the Chairman 
of the Council, Publie Offices, Barking, by 7 p.m. Dec. 20. 

Leyton Urban District. Council invite tenders for the supply and 
erection of a 600 kw. mixed pressure steam turbine set, with all 
accessories, Specification, with form of tender, from the electrical 
engineer, Mr. F. Harman Lewis, Cathall-road. Leytonstone, Tenders 
must be delivered at the mecting of the Council at the Town H all, 
Leyton, on 20th inst. at 7 p.m. 


Livertck Technics! Schools Committee want tenders by З p.m. 
Пес. 12 for wiring and fitting the new technical schools, Militery- 
road, Limerick. for electric lighting. bells and telephones, Specitiez- 
tion, &e.. from the Secretary. Technies! Schools, George-street, 
Limerick. or from Mr. J. Mackey, 58. Dame-sireet. Dublin. 

CALGARY (Canada) City Commissioners require tenders (by noon 
Dec. 22) for supply of а svachronous motor-generetor (1.500 n.r.) 
and г motor-generstor exciter set. with switchboard instruments, 
&c. Specification at 73. Besinghall-strect. London, E.C. 

BisriiaM-WrTH-NonBRECK Council require tenders by noon Dec. 12 
for erection of buildings end other works in connection with their 
proposed electrics} generating station. Specification, &c., from the 
Couneil offices, Bispham. 

Воскхемости Tramweys Committee want tenders by noon 
Dec. 22 for 11 тошо miles of tramway охегпохі construction. 
Specifications, &c., from the Gesera! Manazer. 

RorHERHAM Corporation invite tenders for supply and delivery 


of h.t. feeder, rotary converters, transformers and switchgear. 
Tenders to Town Clerk by noon Dec. 13. 


IstiNaGTON (London) Lighting Committee invite tenders for supply 
and erection of h.t. switchboard. Tenders to Town Clerk by noon 
Jan 12, 1911. 

Tenders are invited for supply of 6 toas bare hard-drawa e»pp?r 
cables to the city of Мегвогвхе. Australia, Specitiertions, tender 
forms and conditions from the agents for the City Council (Messrs. 
Mellwraith, MeEachara & Co. Proprietary, Ltd.). Billiter-square- 
buildings, Loadoa, E.C., to whom tenders by nooa, Dee. 13. 


Tenders are invitel up to Jan. 4 for supply of iron poles, iron- 
work, and switchboards to the Postmaster-General's Department in 
QUEENSLAND ; and up to Jan. 10, 1911, for the supply of contacts 
and condensers end telephone cible to the Postmaster-General’s 
Department in VICTORIA. Tender forms, &e., from the Common- 
wealth Offices, 72, Victoria-street, London, S.W. 

Tenders are also invited up to Jan. 4, 1911, for the supply of three 
multiple switehboards to the Postmaster-General's department. 
New Soutu WALES; and for supply of battery and line material 
and instruments, and telephone cable, to the Postmaster-General's 
department. SovuTH ArvsTRaiLIA. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 

INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &c., ear bodies, car equipments, trucks, overhead mate- 
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rial, wires and cables, steel poles, tower waggon, electric lighting 
plant, «е. Specitications from Messrs. W. Coward & Co., 91, Fins- 
burv-pavement, London, E.C., or Messrs. А. Dickenson & Co., 
Central House, Birmingham, and Gresham House, London, E.C. 


TamarE (N.Z.) Council require tenders by 5 p.m. Jan. 11 for the 
supply and erection of a hydro-electric lighting and pumping plant, 
Specifications, &c., can be scen at 73, Basinghall-street, London, Е.С, 

The date for receiving tenders for the construction and working of 
electric tramways т CONSTANTINOPLE and suburbs is extended to 
Dee, 28. Specification (in French) may be seen at 73, Basinghall- 
street, London, E.C. 

Tenders will be received. by the Italian State Railway Depart- 
meat. Коме, on Dec. 14 for the supply of four electric motors. 

The municipal authorities of JERUSALEM will receive tenders until 
Dec. 31 for erection and equipment of electricity works and the con- 
struction of electric tramways. Tenders by same date for the pro- 
vision of telephone services at JERUSALEM, JAFFA and BETHLEHEM. 
Specifications, &e, at 73, Basinghall-street, London, Е.С. Local 
representation is necessary. 


The Bompay, Barona & CENTRAL IN Dia RaiLway Со. require 
tenders by noon Рес. 13 for the supply of accumulator plates, &c. 
Npecitications, &e., from Secretary, 2-4, Bishopsgate-street Without, 
London, E.C. 


Вотохенлх (Roumznia) Municipality require teaders by З p.m. 
Dec. 31 (n.s.) for the erection of electricity works, Specifications at 
the office of the Birgermeister, Botoschan. 

Army Contracts.—Tenders will Бе invited from time to time for 
specified quantities of manufactured goods as required by the War 
Orrick. Particulars of the goods required are sec out in an 2dver- 
tisement, and manufacturers who may wish to be invited to tender 
for army requirements should state the particular goods which they 
manufacture and the names of at least two well-known firms or 
public bodies who have purchased from them. Firms whose names 
ere already on the War Office list need not apply. All applications 
should be addressed to the Secretary, War Office, London, S.W. 


TENDERS RECEIVED AND ACCEPTED. 


Poplar (London) Council received the following tenders for renewals 
of Inconde-cent lamps for street lighting. the eost of which last year 
wes £320, 

Вин м Ecoremical Lamp Со. (accept d for three year). (а, make cf 
limp) Brimedowa, (5. annual est). $165. 18:5, (с. makeup Бтр, each’, 
|с. Qh: Haven ''. Harrison (er), Osram, (^) £215. Рон. (с) 25. Іа. Drake 
& Gorham (a) O vam, (b) £297, (0) 25. 4d. ;: Gills pie & Beit s (а) Mazda, 
P) £34. Lt Ob. (е) 25. E. 

Tio em incer and манат (Ме. J. Н. Bowden) reported that, in the 
caat of the British Economical Lamp Co., the limps at the end ef the 
contract remain the prs porty of tho COMP AV, wh the other tepders 
povided for th» limps to. become the property of th» Council, ‘Phe 
атро British Economical Lamp Со. have been tested in vss and in 
the hib ratory, ard ver: found to be satisfactory, 

Wigan Council have received the following tenders for the supply 
wid deving of cables from '! Cherry Gardens ". [nn to. the pumping 
Майол si Boars Head :— 

WoT. Glover & Co. (arerp ted), £820. 143. SO. ; Sismeps Pros. & Co. 
£v. 5. т: М. Т. Неру: Тобой Werks бо, £42. 0175 3h: 
Western Кен бо, £844. ds М: пасг САБЫ & Cor striction Co. 
AN Td British ПО ОЕТ bby Cakl a 853. Hs. 90. ; die hv- 
ín & Philliss £831. 

Tae following tenders were received for the suoply of esh e: for 
stock ;-— 

W. T. Gyr & Со. Lte. (aces ptd) £421. 174. 11d. ; Siemers Bros. & 
(£4330 2 65; WT. Herlsvs Tel шгар Werks Co, £490 7з. 64. ; 
Western. Ebetri: Co. £43. 7. 64.2 Callender’s Call? & Corstraction 
C. £032. fe 20... British а & Halsby Cables, £128. 10s. 108. ; 
Johnson & РАН», £428. 105. 104. 

The following tenders were received for the coaversion of two 
GLC, feeder baosters from 20 to 75 volts, including turning up of 
commutators and testing :— 

POR. Jack on & Co. (aec Ltd), £51. 8s.; General Eleetrie Co., £116: 
Loncachiro Dynamo & Motor Co.. £75. 

The Metropolitan Water Board have received the following tenaers 
for wiring the engine and boiler houses ai Walton :— 

“Stannes | witing: H. Keen & Co. £460. 05; H. J. Whitehead, 
КӨ; Beaven & Sons, 6263. 28. ; Thames Ironworks Co.. £1,005. Lead- 
covered wires bv Hoard's own staff, $420; H. Keen & Co., £453. €. ; 
И. J. Whiteh»ad, £485. 

The Board's сет iars are to carry out the work at a cst (including 
гала materials) not exceeding £420. 

Sydney (NSW) Electric. Light Committee have accepted the 
tender of Crompton & Co. for electric capstans at Pyrmont power 
he use ( et £590), subject to a proviso that the capstans will be capable 
of drawing 75 tons ; and have ordered 12 feeder pillar boxes from the 


British Insulated & Helsby Cables at an cstimated cost of £50 each, 
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and a quantity of 20 mm. and 13 mm. by 2 in. C quality Conradty 
carbons at $5. 93. рег 1.000 pairs from W. G. Watson & Co., on the 
understanding that the wl ole of the extension order is given to the 
firm. 

The Buenos Ayres & Southern Tramway Со, have placed an order 
with the British Insulated & Helsby Cables (through Messrs. Colson, 
Brookhouse & Pyne) for 10,000 metres (6°84 miles) of underground 
armoured feeder cables. It is stated that tenders were received from 
all the principal Continental cable makers, with the result as shown. 

Bermondsey (London) Council has accepted the tender of the 
British Westinghouse Co, for a spare armature for 10 н.р. motor 
(£23) and also for 15 n.r. motor (£32) : that of Johnson & Phillips 
for six lengths of copper bus bars (£10. 12s.). and that of Siemens 
Bros. & Co. for three ammeters (£2. 8s. 6d. each). 


The Metropolitan Asylums Board has accepted the tender of 
Siemens Bros, & Co. for apparatus for clectrical treatment of paralysis 
(£23. 8з), and that of Newton & Со. for X-rav apparatus (£72, 8s. dd.) 
and quartz lamp for treatment of lupus (£23. 163.). 

Warrington Council have accepted the tenders of the Brush Co, 
(for transformers). British Westinghouse Со. (d.c. motors), and the 
Eleetrie Construction Co. (a.c. motors). at schedule prices. 

Wimbledon Council have placed an order with the British Thom- 
son- Houston Co. for 116 Lt. switch fuse panels for transformer sub- 
stations at £484. 

Salford Council has aecepted the tender of the British Electric 
Transformer Co, fora 25 kw. air-cooled transformer at £39, 10s. 

Bootle Council hive accepted the tender of Fenton, Lindop & Co. 
for an electric light installation at the Balliol Council schools, 


Southwark Council hove placed an order with the Electrical Co. 
for a motor generator at £29, 105, 

Eccles Council has accepted the quotation of the British Westing- 
house Electric & Mfg. Co. for the annual supply of meters. 


Tantalum Lamps for Ship Lighting.— Messrs. Siemens Bros. 
Dynamo Works have obtained the largest contract for metal filament 
lamps for ship lighting which has been placed since the introduction 
of these lamps. The order has been placed by one of the largest 
ship builders in the United Kingdom. which proves that engineers 
engaged in ship lighting and traction work are appreciating the 
strength of filament and great saving in current consumption com- 
bined with the general good qualities of tantalums. 


Sale by Auction.— Messrs. Horne & Co.. 35. Old. Queen-street. 
Westminster, NW.. will sell by publie auction at the Royal Arsene], 
Woolwich, on Tuesday, 20th. inst.. at И алп. unserviceable end 
obsolete stores, including quantities of iron and steel, brass. copper, 
gunmetal, lead, and entimonv. zinc, leed, aluminium, &c., tools and 
lifting jacks, pumps, 2.600 yds. electric cable, instruments, 1.000 
electric lamps, gutta percha, Ке, The lots may be viewed at the 
Royel Arsenal, Woolwich, on Fridey and Monday, previous to and on 
morning of sale, Catalogues from the War Office, Whitehall; the 
Ordnance Office. Tower; and the Ordnance Office, Royal Arsenal, 
Woolwich, See also an advertisement. 


Plant for Sale.—Wolverhampton Corrugated Tron Co., Mersey 
Ironworks, Ellesmere Port. Cheshire, advertise for sale an Е.С.С. 
100-kw. d.c. generator, coupled direct to Belliss engine, 145 в.н.г, 


Plant Wanted.— Wolverhampton Corrugated Iron Co., Ellesmere 
Port, Cheshire, require a 500 kw. generator, direct-coupled to спише. 
See advertisement. 

The Alexandra (Newport and South Wales) Docks & Railway Co. 
advertise that they require a second-hand alternator (periodicity 70) 
to develop 80 kw. at 300 revs. when coupled direct to vertical 
high-speed engine. Applications to the Manager. 

Patent Development.—The proprietor of letters patent No. 
27.449/04, relating to * metho of and apparatus for electrostatic 
separation," desires to dispose of same or to graat licences there- 
under. Applications to Messrs, Cruikshank & Fairweather (Ltd.), 
65/6. Chancery-lane, Londo. W.C, 

Exhibition Awards.—The}Svnchronome Co. inform us that. in 
widition to their diploma of honour gained at Brussels. their system 
of electric clocks was used extensively in the Centensry Exhibition 
at Buenos Aires and was awarded a gold medal, 

Messrs. A. Кеуго!!е & Co., who had an exhibit on the stand of their 
Buenos Ayres agents at the Railway and Land Transport. Exhibition 
Buenos Ayres, inform us that they hve been awarded a diploma of 
honour. 

Lantern Slides.— The Electrical Co., 122-4. Charing Cross-road, 
W.C.. notify that they have a large number of lantern slides illus- 
trating the advantages of the use of the electrical drive and electric 
heating, also a considerable number of photographs of various types 


of machines, apparatus and аге lamps which they would loan to 
Corporation engineers or alectrical contractors for use. 'The number 
totals between 300 or 400. 

Christmas Parcels.— Those who contemplate despatehing special 
percels for Christmas should note that the Great Central Railway are 
catering for the needs of the publie at Christmas time. "They announce 
that frequent collections of parce!s will be made at the receiving 
offices in London and the lerge centres, and the traffic will be dis- 
patched by the first available train after receipt. Reduced. through 
rates are now in operation, and the minimum weights formerly 
charged on packages of perishables èt owners risk have been 
abolished, the eharges now being based on the 2ctual weight. ‘The 
rates for parcels carried short distances are lower than those by parcel 
post. and in the case of longer distances the rates for parcels beyond 
1 lb. by parcel post are not exceeded. А van will be sent to collect 
anything for dispatch on ringing up * Parcels Superintendent, 
Marylebone Station, No. 584 Paddington.” 

Imports.—T e following are official values of electrical machinery, 
material and epparatus imported into this country (a) during 
November, 1910, and (b) during the current year from Jan. ] to 
Nov. 30. with the increases or decreeses compared with the corre- 
sponding pericds of 1909 :— 

Electrical machinery (a) £13.660 (inereas? £17,930), (b) £520,200. (1n- 
crease £330810 ; telegraph and telephone саб (a) £42,444. (Increase 
£19,850), (b) £231.03. (increas? £102,105) :. tcligraph and tele ра ne 


apparatus (d) £13.04) (increas? £4,251). (b) £155,505 (тегеазе £3,164); 
other electrical wires and cables, rubber insulited (a) £6.362 (decrease 
£7,419), (b) £156,075 (increas? £53,148), with other irsalitiors (a) £3.445 
(decrease £993, (b) £29,528. (decreas > £42,720 ; carbons (a) £15,214 (de- 
creas? €1,775. (b) £131.169. (increas 7.240); glow hmps (а) £55.015 
(increas: £14.411). (р) £547,546 (increas? £163,232); are lamps and 
cbetric s2arehlights (a) £206 (decreas? £1104), (b) £3,396 (decreas? 
47.805): parts of are lamps and seareblights (other than carbors,) (4) 
£10,622 (increase 43.276). (b) £34.474 (increas: 620.773): primary ard 
secondary Бабе з (а) £3.602. (inereas? £1.335). (b) £42.159. (decreas? 
475). Total of electrical goods and apparatus, other thin machinery 
and teleeraph and КРИ ме wire. (a) £175,903 (increase £15,533). (b) 
£1.480.732 (increase £312,942). 

Exports. —The exports of electrical machinery. material, &c.. (a) 
during November, 1910, end (b) during the current year from Jan. 1 
to Nov. 30, and the increases and decrees compared with the cor- 
responding periods of 1909, are as follows :— 

Ebetrieal machinery (4) £166,495 (increase £44157). (b) £1 456.610 
(inerecss £156,004): telegraph ара tel phone calls, (a) £56.855 (in- 
crease £4,023). (b) 1.547.247 (Inereas? £1,253,623); tel-praph and tel^- 
phone apparatni («) £13,901. (decrees? £9,997), (b) {208.379 (decrease? 
£30,820) ; other electrical wires and са БЕ s, rubber insulated (a) 33,452 
(increas> 18.123). (b) £403,275 (increase £150,702). with other insulatior: 
(a) £52,984. (increase £23,635), (0) £327,770. (1nereas? £42,341): carbors 
(а) £2.502 (стеля? 61.696). (b) £16,702 (пега £7.610) ; glow Lunps (a) 
£9,503 (шекель? £129). (5) £115,766 (етого? £15,740) ;. аге lamps and 
seareblights (а) £1.691 (increase £110). (^) £18,720 (Inerease £616) ; parts 
of are lamps and searehhghts (other than carbons) (a) £1,283 (increase 
£176), (b) £15,065 (increase £1109) : primary and secondary batteries (а) 
£8.59) (decreas? 49.096). (0) £110,227 (increas? £7,066). Total of clee- 
trieal goods and apptratus, other than machinery and tclgraph ard 
telephone wire, (4) £231,658 (increzs» 539.356), (6) £3,512,562 (imerecs? 


£1,561.406). 
BANKRUPTCIES, LIQUIDATIONS, &c. 


Ches. Hellyer Pearson, electrical and mechanics! eaginecr, &c., 
514. Mosley-street end Stockton-street, Manchester, and 4, Man- 
chester-road, Hyde. has been adjudicated bankrupt. 

A dividend is to be paid to eredilors of Win. Hy. Hunter, elec- 
trician, Ке. High-street, Towyn. Cleims to Мг. W. Thomas, 4. 
Queen-street, Carmarthen, hy Dee. 2]. 

The Chichester & District Electrie Supply Co. (Ltd.) is being 
wound up volunterily. | 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 

BRITANNIA IMPORT CO. (LTD.) (112.958).— Reg. Dee. 1, capital £500 
in £1 shares, to take over the business of electriciarz, Фе. carried ой by 
Е. Frohwein as the Britannia Import Со. Private comp any. First 
directors Е. Frohwein and 1. Frohwein. Кер. office, 87. Tabernacle- 
street, London, E.C. 

ELECTRIC TRAIN LIGHTING SYND. (LTD.) (112.932). —Reg. Nov. 28. 
capital 55.200 in £1 shares, to acquire certain patents relating to the 
lighting of trains, tramears and other vehicles by cloctricity. Private 
company. First directors, T. Ferguscn, L. Lane. В. C. Sharp and В. W. 
Storey. T. Ferguson may retain office while holding £1,000 shares. 
MT CO. (LTD.) (113,030). — Reg. Dec. 2, capital 

500 in £l shares, to carry on the business of manufacturers of and 
Це in vegetable, mineral and animal oils and unguents of all kinds 
manufacturers of and dealers in cements and compositions for use in 


electrical and mechanical works, &с. 
W. E. Hewison, C. P. Hartside, Mrs. L. D. Hewson, Miss E. M. Hevison 
and J. Е. Roberta. 


Nov. 10, have been Ва, the wh Je amount being now issued, 
charged: Company's undertaking and property, present and future, 
including uncalled capital. No truztecs. 


In geo ss earnings of 8279.9. 
making various charges (renewals, de pro iation, &c.) against revenue the 
net profit amounts to 193.869, 135. Td.. making with £7,061, 25. Иа. 
from last year, £205,030. I6 (id. 
dividends on the perpetual proterence and preferred acid deferred stock, 
the availabl: balance was £67,452. 28. Id. Bae Cirectors recommend 
payment of a dividead on th deferred ordinary stock at the rate of 8 
por cent, for the six months to June 30, making 8S pir cent, for th» year, 
to transfer £37,845, 65 to reservo. and to carry forward £35,608. 16s. 1d. 
The number of с.р. Pumps in us at dune 20 was 430.315. an increas? of 
92.250. The number. cft passengers earned during. the year was 
St 476804. an increase of 0,293,065. Tho Fraser Valley line was Term- 
ally opened from New Wertmirzter to (Мнн К. a cistarce (f. 65 
miles on Oct. 3 List. 

during the year, been rc расед by heavy p rmanent сотта, and 
extensions (about 21 miles) have been coust eucted, or arc in pre ces: of 
construction, in the territory between Var couver City ard New West 
minster City and the Fraser River Estuary. | 
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Private company. First director% 


teg. office: Eccles Mill, Eccles; near Manchester, 


MORTGAGES AND CHARGES. 
LYME REGIS ELECTRIC LIGHT & POWER CO. (LTD.)—Agreement and 


debenture bond dated Nov. 5. L910, to secure all moneys due or to become 
du» from company t» Lloyds Banking Co., not exceeding £500, chirged 
on company’s undertaking and property. 


FOOTE & MILNE (LTD.)— Particulars of £5,000 2nd debentures, created 
Prop rty 
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CITY NOTES. 
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MEMORANDA (Dec. 8).—Bank rate 4j per cent. (Dec. 1, 1910) 


Price of silver, 254. per oz. Consols 78; —78; for money ; 13i —T791 for. 
account. Consols Pay Day, Jan. 5; Stock and Shares Continuation 
Days, L'oc. 15 and 28; ‘Ticked Daya, Dec. 14 and 29; Pay Days, 
Dec. 15 and 30; Mining Shares Carry Over Day, Dec. 12. 


Paices оғ METALS (London).—Ccpper, cash, 501: ; three months, 


573. Lead, English, 13; —135 ; foreign, 15% —13;,. Spelter, 254 —24\. 
Tin, English, 172—173; foreign cash, 172; : three months, 172]. 
Iron, Cleveland, cash, 49,81, three months, 50:74. 


BRITISH COLUMBIA ELECTRIv RAILWAY CO. (LTD.) — Кот the twclve 


months ended June 30 gross reccipts show an inercas> of 8730.492. and 


the net earnines (including income from investments and subsidiaries, 
and after charging renewals) an increas» cf $176.31] over the preceding 
year, From June 30 te October 21 there has been a still further Inereasa 


5. and in net earrings of 77,231. After 


Ddueting debenture intor st ard 


A carsiccrable milenge cf. prcliminaty track hes, 


COMPANIES TO BS STRUCK OFF THE REGISTER.— lh * following w ul 


be struek off the register of Joint Stock Comp я unless caus: be shown 
to the contrary before Mareh 2 :— 


Anglo-American Aluminium Co. British Eb trie Equipment Co. Sir 


Hiram Maxim Electrical & Engineering Con Teleseriptor упа. 


EASTERN TELEGRAPH CO. (LTD.)—This company announce piyment 


on Jan. 16 next of a dividend at the rate of 35 percent. por annum (oos 
tax) on the preference stock for the quarter ending Dec. 31, 1910, and th? 
third quarterly interim dividend of Ту por cent. en the ordinary stock 
(tax free) in respect of profits for year ending Bist irst. ‘Phe trarsf.r 
books of the ordinary stock will be closed from Jan. 7 to 14, inclusive. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 


[h^ directors have declared an interim civic pa for the quarter ended 
4 ry 5 y. " * i 
Sept. 30 last of Эз. 6d. por sharo, tax free. payable l4th prox. The share 
register will be closcd from 6th to Poth prox.. inclusive. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—V. T 
Arthur Butler stated at the meeting last week that the accounts for the 


vear to Sept. 30 were th» most sitisfaetory ever placed betore the share- 
holders. Compared with a year ago the potion was better in every 
resp set and the director. boli ved that that improvement would continue, 
Phe passenger receipts showed an terea of £2,590, while reccipts from 


the sale of ebetricity had inereascd by £873. И was proposed to рау the 
preference dividend, to расо £2,500 to general reserve (bringing it up to 
£11003), to appropiate £250) to future. nientonine?, the Васе 
(£2,277) being carri?d forward. 

MANX ELECTRIC RAILWAY СО. (LTD.)—The cirectors have declired a 
dividend of 23 por cent. (25. 9d. per share) on the preference shares for 
the half-year to Ni pt. 30, making 53 por cent. for the year. 

ВАО PAULO TRAMWAY, LIGHT & POWER CO. (LTD).—A quarterly 
dividend of 21 per cent. on the capital stock has been announced. 

STOCK EXCHANGE NOTICES.—The Stock Exchange ‘ommitte2 have 
granted quotations to $17,495,000 additional 5 per cent. 45 year geld 
mortgage bonds (series А, 1.052) of the 7nt rborough Rapid Transit Co. 
The committee have been asked to allow 50.000 £1 fully puid 6 por cent. 
cumulative second preference shares of the South Metropolitan Еее 
Light & Power Со. (Lt1.) to be quoted. 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared the 
first quarterly interim dividend of 3s. per share (tax free) for the year 
ending June 30, being at rate of 6 рог cent. per annum. The transfer 
books will be closed from Dec. 14 to 20 inclusive, and the dividend will be 
payable on 21st inst, 


vp 
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GONE шш AD RAILWAY ло л л т ce ae 
Ir AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIST. 


я | LAST S 
Week 8 i AGORROA Divi- Price RATS Busness 
LINE, | Е ш? N Ecc: | PEL NAME, Wed 1 ives сат. Оттовио | Wee 1) 
weoks,, Amount. © «Ө Ф ово || GT Ymso. Due | Огс. 7. _ 
£ 5 Е э | 
Aberdeen Corporation e Nov. 30| 1,292; + 69! 26 | | 
: , 38,146 Electricity Supply | 
т pe 2 sx те | 4 1, 110322 р 45 | High- Low 
ЕЕ Г. ИХ T e, + 7,695 48 12,156 951 + 260,175 1 5 ба d. | est. | est. 
excl sl j ed ts SUM Dem еее PA (fi p Mem J 
a de dt » on ! * r nt. um. 000100000000 й | , a 
Barros eceotooeeoceesos! Nov. z E ia л 47 5:128 T 261 к © Бо: e o Сиш end dis vus i -i - Е S E М | i Ty 
оооозоесооовооооов 2 ©, A r n Я : ent M (>) 1 , | 
Bath Electric Trams, Ltd. „ 30 631+ 7 48 35979 + 1,620} s 4f Brompton & Kensington Elec. Sup ord. m ! 14 701 Jan, July so e 
Birmingham Corporation .. Ох. 3 | 7074| + 242, 35 ‘240. + 1978 5: 3/6 . 2 рег Cent. Pref i 2 —7} 6 90. March...' 7l +s 
aridam & Midand.... Nov. 25| 80+ 50| 47 | 4045 Е ЗЫ 6 ро. Er Селі Co dX Guat, Deb. до 99 —12 318 6 Juno Dec | 1: 
Biackburn Corporation al » 30 930 | — 43 | $36 38'392 + 761 5 2/6 Charing Cross (W. End & City) El. Sup. Co àt—4 | 3 18 6 ' June, Dec , MEL 
Blackpool and Flee joe 3i 28| - 2|. 392 |— 1,405 | 5 2/3 | Do 4} per Cent Pref. _....... p n i ede EAE c a, 
Boltcn Corporation... @e E" 4 2,239 t 19 36 ee . t. 4% Do. 4 per Cent. Deb. Stock ( d ) | 4 17 0 Feb., Aug 4i eo 
Bombey annaas есосасавте е 6 6 | Nov 4 3,287 + 549 44 Do T 442 " 44% Do. 43 per Cent. Deo. Stock (red) ME а 4 1 0 ! Jan, July oe ee 
Bournemouth Corporation. „ 30, 1,262} + 80 | 35 бє 710 + 9137 5| 2/3 | Do. City Undertaking 44% Cum. Pref. 31-4 | 4 Є 6 aa ооч 
ч Corporation. ++. Dee. 3 4612| + 225 36 | 181619 Н 2119 NE FA Chelsea Electric Supply Ord... ......... wa 19 | г : о gan ШУ ti 3,5 
sacose , = 5 * | , | FEET " о. 4 ег Се t. Deb. St k n ERN eee t nnn 2 ec 
ще 2 2) sais! + — 71 22 | 16008. у zl io dx qo puce aq Run OM uU uc LOIS И li 
Burnley Corporation ......| „ З | 1154, + 53 22 28. | 7.769 |, 10 6/0 | Do. брег Cent. Cum. Pref. ... US ИЕ, 610 6 Feb,Aug lu li 
Burton Corporation «| н 4 | "287 | + 5 35 е d 5%, Ро. $регСеп!. Deb. RA AP е со ив .. 
озофо во» » А * i St " К " П oe ee 
Calcutta Tramways Co. M E г МЕ Су, $ м ‘+ oet] 5 da dU ERE DOR нн Б сша 416€! Јат, July | «| e 
aur Rita LX c : ЕЕ = 13| 48 ’ 5,889 = к T 1 | eo 5 per Cent поп Cum. Pref. ........ 214-3 воо | ALS oct | eu p: 
Mens "o , = { unty of London Elec. Supply Отд.......‚ 74—74 ` : í ке M 
Cavehill.... esee Nov. 25 | 58 | 38 | 36 89,477 n 973 | 10 60 | Do. 6perCent.C 6 7 6: Feb Aug | e = 
CR M M NE PM NO IE p Ros к i Е du DIT. S 
Chatham & Dist. Lt Вуз... „ 1 724 | — 8| 48 кз p 3.697 4195! Do. Second Deb. Stock ......- 3 чи: $4361 Jan, July 7 T 
Оса зоон rondon Rly...) om | 3546 + 253 | оо ык Electricity Supply Со, Ord. .... mr E MONUI Ld i 
ecco Ov. 5 , О. a | ' oe ee 
Sue s ныр, жое TEL LM Eb D CN acad ta P retraces Pe. | » 
Cork Electric Trams Со..,..| Ох. 1: 419|— 3 | 48 | 234 4/0 | Hove Electric Lighting ОгЧ,... зз... | 6 ме аш, о E 
Devonport & Dist. Trama ..| Nov. 25 | ds|* вз 4 | 20119 $ z&» | 5 o9 | Do € perc и Dedi RA X 
—— es с. 3 18t | + 13! 3 , , 7 о. рег Cent. Ist Pref... eene i 4 d se 
redire ad " 2 | Welt 7 | 22 3399 + We | St a Ко. 4 рег Cent. Deb, Stock (red): «ion "m е July | ++ | ә 
Е dim peser үө , 12 | 22 | o ensington ngtbg. Co. & Notting Hill 3 Кы 
Dudley-Stourbridge ...... | Nov. 25 745 | t 28 | 47 135.862 F 2,520 | Co. (Joint Station) 4% Deb. Stock (red.) ..| ӨЕ —58 
Dundee Corporation э... «30! 1107|- 6, 423 | 3455 653 ag, К ры тулк Казы 1880 April, Oct | | 
pel ое Dec, 3 939 | — 1 | 435 MESA н АСЫ | 2 к | London Electric Supply Ord. ............ 111) | 3 е : a eld .. T 
Gates? Е t Trams RS 5 262 | — 14! 35 1158 — 605 | "t Do 6 per Cent. Ртеѓ...................| 4—5 5 18 О Маг берь, - x 
; 977 | + 20 | 47 46 707 o 4 per Cent. Ist Mort. Deb ........-- 99 —93 | | 
орао ue D.c. З | 16,999 | + 731] 27 423112 + ás E | 5 0 мегов ее Sup. Ord. ..........| 3—3} | : iB D Ааа, zm. En 
e DS ИКЭ 111] + 2| 48 $60 |- ' о. per Cent. Cum. РҳеЁ.............] 4—4 ' ' : . 
ewm der ue NIS Sabes dias s ‚327 | ве 4{%| Do. 44 per Cent, Deb. Stock Ist Mort.) 102 deri Do Ее 
^ dE |o» 22 | 185 | + 2| 47 9,767 .|3495| Do. Зі rer Cent. Mort. Deb. Stock (red.) | 82 —85 peu: Feet. oe 
Great Northern 4. City Rir | Ds. 3, 18| + 60| 22 rM Е | ркы Elec. Supply Ота.......... eA C e E E. pes ду eo 
.. ‚ 25 447 | — 36: 47 | - ^ | Do. 5 рег Cant. non Cum. Pref, ........| 4 КЧ 2" oe 
Hartlepool Tramways 2 25 | 187 29.025 |+ 2,901 || 100 44%! D 1—4 5 2 6° Feb, Au | 
; клы „ — 18 4 [] | /0 о. 4} per Cent. Ist Mort. Deb. ееоовео о -— у d B . ад 
н "i Trams Co. ..| D. 1 645 | — 13 | 2) 25439 _ a iA ps Ne Ме Elec. Power Sup. 5 Могіз..... $71 492" 5 ^ E Jan, Juy ae о 
м Corpa senj 3 825.5 MS 22 |0992; |+ #822211 530 ны | $-0 ие = .. 
НШ Corporation... sss.) м 3j 28: | + 15| 3 | 970% а ОО Ж айык mee AR | а 6j 
tictCouncil......| м” З | IE OE TN MEL m. OE M per Cent, Ard cous) 26470. | 4 15 O| Feb, Aug | 171 7; 
iaa n i Nv. З ош 2] 38 | laces [5.238 рее 76 | Do. ST ete Ebetric $1 ue sg ое NER Mcr de Re 
Ipswich Corporation ....:. Ох 2| 30 + 34| 35 4588 |- "228 ы ..°| Smithfield Markets Electric ар, cwn Mc LA E ARM 
о Titer er - 3 226 | — 7 9 3210 T 821 ! 5' 4/0 | South London Electric Supp!y Ord......... 2 _3 6 4° i satt oe 
ро оо A Nov 25 8) — 9 47 5 661 172 595 Do "6 ist Mort. Stock (r 2d.) Tn 199 —103 Q pni Ко г ра 
а оа ү l 153 + 4 35 6323 x 12 0/8 ou Nd Elec. Lt. & Power Ord. t... А —j | 4 17 6 oe ыы | 72 
Kilmarnock Corporation | О 3| їр 2? a | 4) 179 Ар | Do. 4j ist ps dit E (613 0| Feb Aug | | ое 
Маги diy Corporation ...., Nov. 32 256 + 19 4453 |+ 179 5| 2/6 | Urban Ele:tric Supply Ord. .. о 4—1 | 4 1t 0 | April, Oct oe on 
ee Trams Co, e О. 1. 1,272 | t 62 | 4à 67074 + 4 5| 2/6 | Do. Sper Cent. Cum. Pref. ............ 2—2 x April, Oct | es o 
eee Nova о ae ere 9% рес 4j ber Cent, tat Morts Deb. vesc =й. о + 
** est Ia p t ө T ! -— = 65107 С ec. Ordi cui Vois EN п, . ae 
Leeds Corporation ........| Dix 6 + 37 о Е 341k 5 2/3 44 per Cent. C ELE De P E a M M 
TURA тинн СВ сыл а 14039 өбө 5—5 14 2 3, Jan, July | i e 
а оп ovese „ 3 "510 eem 21 | 29 | И 1 , I | 
vA M NIME CX е о Electric Railways and 
a ND. OI. I Mare. dlc 523.379 |+ 17,742 ики ашу, 
НЯ uu Dx. 4| )з | + UU! 23 ч 
*London County Сш y э”. 30 75|+ 19; $52 14.724 |+ 456 | .. | Bath Elec. Trams Pref. Ord... : 
Ер“ 23 | 33.287 | + 1,952 «31 [421,502 £163,991 || -1| 0/6 | De Sper Cnt Сит. Prete ое ие — & .. | April e| a we 
ои оз моо нае 22 | 2/2350. 3265 | St (44% | Ро. 41 Ist Mort, Deb. Stock (red.))......| 8: m 8 ее А July | s+ | ee 
Lowestoft _.......... Ho Sty «aa i = 2», 49 | 301927 + 11,707 | St, 44% | B'ham & Midland Trams 44 Ist Deb. Stock.| 79 —82 | 5 18 10 күл фе 
Maidstone Corporation ....| — .. = 9 6 1,587 — 1 10 "e Dr Tramways & Carriage Ord. ..... e| 5 —Eb | 8 0 [n у 0 eo 
rig esl Sede » 3,1454 | Е 237| 35 | 545397 Я 12,524 | t 4% | Do "pu E Do м. ?—1 5 4 0 uud EH к, 
мга TRE RT OE TT , , Б fei и М DS. «+оо» ое» во» e$. ЛЕЕ Se dd oe 
Merthyr atic oe Nov pe UA + 151 22 43,635 + 534 | 10; .. | Britizh Electric Traction Ord. ............ ie e 312 .9-| гер, Аш MANUI a 
Metropolitan Dist. Railway.. De. 37] 11,504 + 78b | > А = 134 10 $$; p с рег pir Cum. Pref. ............ 3t—J3J ка be д 2 R 
моа Elec. Trams ..| Nov. 25 | 6,728 | + 929) 47 353318 H ER 44% | Do. 4} per Cent ond чаі Stock ee | 87—93 |5 7 6 | April, оа К. 
ее M ME 47 | 14882 j= аа, 3% | Central Londo: Ordinary Sy ade и Мауна Ae re 
Newcastle-on-Tyne Corp. ..| , 3| 3 WG + 19 ' $35 5,194 + 221 4 /0 Do. 4 per Cent. Pref. Stock ......... ...| 65 —87 { D | to Aug 641 ° 
Newport (Моп,) ........., MEE. '633 + E | 135 139,538 it 701 | 15 29 ро. Deferred ВЕ «oov dose ce ...| 44—46 |4 2 0 ET Aug T .. 
ии 2 3| ЗИ о Deb а a oe var Gan Bal | | ДАМЕ ot 
Oldham Corporation aude ро 4 | н + #43! 47 23,17! i 133 ||| 109, 4% Do 4 per Cont. Ist Mort. Deos. ...... a 965.43 | i 5 0 rot Oct; .. | 
Perth (N.B.) Corporation ..| Nay. 39 13) + 117, 36 67.027 |+ 51 LY 11% City & South London Му. Con. Crd. | 26}—17 5 9 0 pnl, Oct | .. ; 
Perth (W.A.) Eiec. Trams.. 27295 | | + 2| 23 4.949 iF 335 | 3t 970 Do. S5perc:nt. Perp. Pref. (1891) ...... 105 —10/ ' 4 13 0, Feb, Aug 27} 26} 
И o Me D: 2j ме |+ | 4j | ew |- eiie 5% | Do. (1896) seen 103—195 | 4.13 © | Feb, Aug | .. | se 
rote ре DE d qns eo | 15] 9898) 12 1679 So? Do. (1903) vM bU CAU и |10) 1931417 © Feb. fe 1024 ‹ 
CHES ен Ponce dee PM | — 14679 | к ECCO MC EE E qM E , ке 
е. | Nov. 2 1.8:6 + 3)! 47 81.173 |- 410 4%, | Do. 4 рег Cent. Perpetual Dzbs......... 2; ar | 1 :8 С | Feb, Aug | .. | 
Rotherham Corporation....| ре. | ae + 2. 35 25700 |- 35 10, 6/0 | Dublin Unit:d Trams, 6 per Cent. Pref..... 12)—13; 4 © О | Мау, Моу | 100 | МЕ 
үү: кН DEM Nov. 23 | ^ H я "E 2219) + 1,439 10 12/0 се н Ord. tina oues M 8р | 21 с | Feb, Aug eae 
б е | | a7 | 90 |e tot 197. | Hastings & District Elec. Tone be Ce ck ve | Feb, Aug .. з: 
а MN Men 2401 + 2 f st 144%! Ро. 4) Deb. Stock s»... C bons xor 2: | Маг, Sept) 5 
р Trams...... i 3 | S.l hi $053 *i35 | 217,839 + 12.938 5 we еН Tramways Ord. ............ Ў 21 —3 600 MOL | í "5 
t oa 99, , р ў oe + 1%. FIOI. cece cae oe ar, ©? ee б 
uth Metrapoltan.-......| Nov. 5| ei | — 30| #7 и уо, | Ре: dccem Dui i ee | и Маг, Sept |. d. | aa 
Southend Corporation мы 7 | 853 | + 67 | 47 40,048 + 310 3 I. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 13—11 6 8 6 | Jan, July M oo 
uthport Tramways... „ 5) | 349 | t 13! 35 22091 (К 2.452 St. | 4% | Do. 4 per Cent. Deb. Stock ............ 75 —8) 311 6: Mar, Sept. | .. Г. 
НЫ рн 4 291 14 47 | 15,852 t 01 10| 5/6 | Lanarkshire Tramways rris eir i Ja Ra CAR E. 
үйүт Corporation...) ,. 4. Ses + 3 435 25,257 |— 1,483 | | ү? г. слала э Prior Lien Dob. Stk.) 83 —35 | 516 0 | Js » Aug se | so 
docct Mid District [EP Nov 30 | 423 E i d ei 9 107 i ʻO Do M ERE 4 10 Deb. St. фо ооо ооо 94 —95 | 4 3 6 | Jan, July 94; oe 
ansea Trams .......... m | — 85 с геї... ооо ое сево temen — 3: MEL E. ud 
Swindon Corporation у... v S | 993 | + 15| 47 51.148 |+ 5155 | 10 2/6 London Gnited Trams, 5% Cum. Pref. .... Sor DUE NUN | 83! o 
aunton ........... | T 2^ 123 | + 4| 35 5059 |+ 240 4% Do. 4 per Cent. Ist Mort. Deb. Stock..../ 67 —71 | 5 2 Jan, ушу 2, .. 
Tynemouth and District ore T г t 35 | + 2 47 1,997 |t 41 . Mersey Con. Ord. Stock ......... PUER 2} 3| 1 9 | Jan, July 69 | 53} 
Tyneside Trams Co, Re ка АІ 47 | 12054 |+ 535 | 1/0 | Metropolitan Elec. Tramways Ord........| #-Н : e | Feb, Aug |... 
asey strict Coundl .. d — 22 9.62 : ee eferr бее ж: азе оао наас Seis AEN re . $ ee 
Walsall Corporation Prope Di. 3 865 | + 55 | 435 31123 T T. 1] 0/6 Do. 5 рег Cent. Cum. Pref. ............ Pi, is Ty April .... 4 Ж 
Warrington Corporatio: * » 3 557 + 46 48 25 774 + 1 131 4 о Do. 4 per Cent. Deb. Stock оеооое е ee 98° To | : € Feb, Aug i ! ice 
Wat Ham Corporation 0.6, к“, 1 387 + 16 35 13,728 + '383 3 /6 Ds › рег Cent, Db. Stk ea ee 0692590 foe 97 795 | { у 0 | Jan, July m * e 
Weston-super-Mare no ov. 24 | 2,228) + 107 | 3+ 84.797 |+ 4,235 14% Metropo'itan Railway Consolidatod........ 351 ~4) ' 215 9 | P 99 | 98: 
olverhampton Co. 2 ы » 25 — 6 42 7,066 рощ 23 2 кА Оо. Surplus Lan 1$ StOCKS.. ci co eo is 64 —65 4 9 0 Feb, Aug 4 4, JA 
Wolverhampton Capa] " 2| |t 2, 4, 20454 |+ 390 3142 | Do. 3j per Cent. Preference............| 87 —85 $22 Du Ee AME | Sed 
жаш |, а 0 B33| + st] 9 9136 |+ 403 3 Do. 3} per Cent. " A " Preference ......| 84 ea |4] à Feb, Aug | 88 87; 
Ww FOND " tas » Z9 220 + 11 47 13 391 + 163 е 3 Do. 3 pet Cent. Convertible Pref. ооздо» 84 —B6 6 Feb, Aug 851. b Е 
Yorkshire WR. oereces Di 25 86 — 2 47 4.52) ne 53 3 © Do. per Cent. Debenture Stock эөезе«» 91 —93 4 1 6 Feb, Aug i = 
Yorkshire Woollen District | Nov. 25l PRELE Z| 43 | 648 R | 315 6| Jawy | a 
: uL 4E M ш ЖЕ ЧЕ MEE ox: A ЧЕР EPI (Ж АРИ ENT И 


(4) These 
ps dons ars w th the a mong period last year. * Partly electrical. 


1 Minus 3 da ө [n calculating ‘he yield allowance e 
y P ЕН pelod lat yoii any | T w has ben’ made for accrued Interest, but not for relemptioa, 
these, 


¢ Ex Dividend, he London Stock Exchange Committee have declined to quote 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


Last Price RATE | Divi Business 
aba ~ S o, | ana 5 — — йй а з — — ——— Divipawp | BUSINESS | м Last Wed, (ғар cant. DEND | Wazex то 1 
x Divi- NAME, Wod., rmx сант. Dus, | WEEK TO | Е |Drvr- NAME, Пес. 7. |Yigrpgp. “VS. Dec. 7, — 
& Dm Deci Vues Р°®_ | Dec. 7. | aeo NN ет vu 
s о MM IMEEM igb-| Low est. | est. 
Е + | est- 6 в. 4. 
and Tramways— Continue | 6a а « Telephones. Е т a ына 
St. Electric Railways “A” Deb i dd 90 —92 |315 6| Jan, July ay 2531120) 2$ | Amer. Telephn. s 5 В. Cap. St. ......| 142 —145 | 5 2 0 Jan. July | .. 
31% | Met. Ку. 3$ per Cent. “ А к 4| 26 —26] zs ob, Aug 251] 49 Do. Coll. Trust $1 4 per Cent. Ваз. 941 4 Ps 108}! 107} 
St | as; | Metropolitan District Railway Ord......| @ Р, ps o| Feb Aug) gai ДЫ. 1% | Do. 494 Cons Bonds 1906 аы боа 106 —108 (3 14 0 Mar, Sept | .. | .. 
БЕ del. Do. Ашы Ext Pref (int Guat. by AES ; St,| 5% | Angio-Portug'se Tel. 5% Ist Mt. Db. Stk-| 192 —10% | $19 Ol August.. | 7k| 6i 
St з | pond Eiee Riys Co. of London, a] 74—76 |412 0 ш e E шас ENT ik ES ыру Hi 
d 1 100 —103 4 0 0 an, шу Pt | A^ 1 6 Do. 5 Cent. Pref. оз ооо оз оооое TAAR ео, .ug ^01 N 
St. 4 per Cent. Midland Rent-charge '431; 143 0/ per | 1953-1967) 5 12 0 129]. 128 
St у Бо 6 per Cent. Регр. Deb Stock......| 142 —144 | 4 3 8 | Jan, July | 37 | Ве | 6% | National Co, Pref, Stocks 1125 128,190 [4 12 3 | роь дш tt 
4 Do. 4 per n О...... осоооебое о ME АЯ ril, i: РЕЧ > + Pref... ud Feb, Au | ee ee > 
1 io Potteries Electric Traction Ord. евооооо ео а 8 0 0 Feb, Aug i s T го | po жы C Co ond Pref........- 101 —1060i | 5 j^ : | Feb’ Aue d. en 
l| 0/6 | Do. Sper Cent. Cum. Рге{............ 80—83 |5 8.6 May, Nov; ··. | ef 5 2/6 ` Do. 5 рег Cent. non-Cum. 3rd Pref... .. 5% —5 1 9 6 | June, Dec s| oe 
St. 44% Do. 4$ рет Cent, Deb. pria C ee i— e M ° °з + 3 9, ] Do. Deb Stock 3l per Cent. (red.).... 99 E l 19 0 Jan, July 991 . 
l| 71d. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. SOME $ 14 C | Jan, July | ** | ++ [sc % | Do. 4perCent. Deb. Stock (red.)......| 99 E | У 13 6 EX 991. 98} 
St. | 4 Dc. 4 per Cent. Deb. Stock..... ОЪ р 8 4 0| Jan July; 33.) „К^ 41% | New York Telephone Co. 30 yr. Bnds.....| 9?8b-99; | '0 6 | April, Oct | 1%: .. 
100; 5% | Sunderland Dist. Elec. Trms. 5% 1stMtDb. ав 2240 | une, Dec | 383! 374) "j| Td d) OP UAE itd Eis eene 1й—14# 041 с | April, Oct ^ - 25 S 
d Ux: сш ЕСИНЕ ии ИИ IE 
«e о. t ооо EEE EE] = e $ — A 2 охевое А n, шу .. e 
Mna Do. 4% и 9 400 A ZEN ge 44% | Telephone Co. of Egypt 44%Db-Stk-(red.)/ 95,710 (4:9 0 | july on | И 
е» о, рег nt. * e ге i - ee ees N . . ex 2.926 E ne, ee 
5 4% Yorkshire (W.R.) Elec. Trams. Ота....... i4 . Maret eed НЯ ie 29 CIE и 5й—5Ң > 2 а | fan July | 105 | .. 
S| se | Do. 6 per Cent. Cum. Рг%.........) МД |. Jan, July | © | e [stig Do. 4j Deb. St. Red......... esee ess) 104 —100 
Bt. 4 Do. 44 per Cent. Ist Debs. ..... ese. 4 i96 5 
: Financial, investment, &c. 4 6| Jan, July || + 
Electric Manufacturing, &е. | 5! 3/0 Elec. сев. investment де Cum. Pref... | мү H 9 3 Sp.DcMr Ju io is | 
oe s. TUSU „о.о оооооосев = s ; oe | 
St. Deb, Stock ....| 101 —103|4 76| .. п [19 20 | Сое ea Cre шр урра 70 Api, Oct | «| | 
44%| Anchor Cable Со. 44 96 %—% T .. 10! 3/0 ге. Trust (Cert) „..| 131 —134 14 9 6 
1|.. | Aron Eana Meer Отеле D | Api Oct | Za т. [то 6% | Submarine Cables Trust non 
1 ` Do. 69 um. О £55€06090906€0200€9906e9 —bi a 6 A ril, t ° i 
V Babcock & Wilcox От... iii 4 B 6|Ap E AN ET] Colonia э toes Бинь i ee au 1 
0/7} Do. Pre »*9»90600899€999909 фхооозосоооое € 227 6 18 0 uly, e в. ai wa ram Б April, t 33 
Е Е 
о. рег vent, гтет.....,.,, s.o es 1 ==, 4 ап, P Do 59 Сит. 2n CT о. ооооовосоо = 5 6 une, ы • 
St 9 4 r Cent. ist Mort. Deb. (red.) т р t LA yu 5 2/6 ч v4 зоо ооо ооо 32 93} 4 ee 1001 1001 
St. ss Bun Home n-Houst'n 4 % ist мыр. 98, a 4 16. 0 Feb, Aug ха + 4% p а m У 391 101, +86 | b 97} 96} | 
О ga; | British Westinghouse 6 per Cent dn d).. 100 —102 | 5 18 0 Bs ia| Б үбә. 59 Deb Stock ыр. 03 — 105 157 3. Jan, July | © ot 
100| 6 Оо. 6 pe’! ent. Prior Lien os vau 59—62 |6 9 0 an, july m dd rid, Auckland Elec. Trams. 5% Deb. (red.)....| 103 — | 4 9| ho : e] 65 
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NOTES. 
ane UMEN 
A Standard Specification. 

AT a recent meeting of the Institution of Electrical 
Engineers, several speakers drew attention to the necessity 
for a standard specification in street lighting and sucvested 
that this question should receive the attention of the 
Council, It is to be hoped that the latter will lose no 
time in acting on this sugvestion, since at the meeting of the 
Hluminating Engineering Society last week, the president 
Prof, S. P. Тномгѕох, mentioned that the Council of that 
Society had appointed a committee from its members 
with power to consult with others, to draw up a nodél 
specification for street illumination. Such a specification 
if it is to be universally adopted, must, of course, be daw 
up on a strictly impartial basis, and for this purpose all 
Interests should be consulted. In the first place, it is 
esed о that separate committees should be 
рее TA d и Institutions, but 

ommittees should as soon as 


possible join forces, so th NS 
. , at unnecessar Е 
Work may be avoided. y duplication of 
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ТнЕ need for à standard specitication has probably been 
felt most in the case of London, where the competition 
between the rival illuminants has become very keen. This 
competition, however, has resulted in greatly improved 
illumination in most districts. In this connection the 
most recent development is the lighting of Cheapside and 
Farringdon-street by the City of London Electric Lighting 
Со. In the former of these thoroughfares the flame are 
lamps have been suspended over the centre of the roadway 
by means of span wires, as in the case of Cannon-street, 
where this method of suspension has proved very success- 
ful, but in Cheapside there 13 the additional advantage that 
the lamps can be drawn to the side of the street for car- 
boning. Certainly the most striking feature, however, of 
the Cheapside installation, of which particulars are given 
in our present Issue, 15 that the ratio of the maximum to 
the minimum illumination is shown to be only 25. Such 
a low figure has. we believe. never been approached before 


s and from the point of view of distribution of the light the 
( Cheapside installation may certainly be claimed. as nearly 


perfect. Owing to the use of special retlectors it has also 
been found possible to enclose the arcs in globes of clear 
glass, thus adding materially to the etticieney of the lamps, 
without at the same time introducing the undesirable 
feature of glare. In the case of wide thorougfares, such as 
Farringdon-strect, however, span wires are scarcely feasible 
or necessary. The Наше lamps whieh have there been 
erected on posts in the centre of the roadway are of more 
than usual interest owing to the arrangements for 
lowering the lamps for carboning. In this installation, 
as will be seen from the curves obtained from actual 
measurements in the street, the illumination is not so 
uniform as in the ease of Cheapside, but, nevertheless, it 
is а great Improvement on that hitherto obtained. 
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The Organisation of Research. 

IN the field of scientitie research there is probably more 
wasted effort than in any other branch of serious activity, 
By this we do not mean that the etfort is simply wasted in 
regard to the worker himself, because scientific research, 
whether successful or unsuccessful, is always beneficial to 
the individual; but there is no doubt it would be far 
better if the investizator could be acquainted with the 
failures of others in the same path. Of course, it is com- 
paratively easy to find in scientitic literature what has 
been done to secure success in any line of research; but, 
although one can often learn quite аз much {колу failures as 
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from successes, everyone has а natural disinclination to 
т. созӣ his failures. And thus it comes about that every 
investigator who takes up' a research, except of a very 
ordinary kind, almost certainly has to cover ground which 
has been more or less covered before. It must, however, 
he realised that few workers would care to take for granted 
the finality of previous failures; but even so it would be 
very helpful to have a record of them. 


am os 


IN order to reduce this unprofitable work it is suggested, 
in an article published by one of our contemporaries, that 
an organisation should be formed, the object of which 
would he to direct workers along desirable lines and to 
avoid two or more investigators working at the same sub- 
ject. The fundamental propositions on which this idea 1s 
based are briefly: (1) That it is not scientifically efficient 
for the same investigation to be repeated in the same 
manner and the same futile conclusions to be obtained ; 
(2) it is equally inefficient for several investigators to work 
simultaneously at the same subject where a certain amount 
of preliminary work is common to all; (5) the publication 
of records of inconclusive work is advantageous as indi- 
cating what lines of attempted progress have been unsuc- 
cessful; (4) the collaboration of two or more investigators 
promotes scientific efficiency; (2) the value of co-ordi- 
nated research is of national interest. 


—L 


ALTHOUGH the general idea is excellent we fear that the 
suggestion is rather a counsel of perfection, except in certain 
broad directions. In such a subject as Gas Engine Research 
there is good ground for joint action, and an engineering 
society is able to take up the matter because the subject 
is of sufficient. industiia] importance and satticiently 
promising to warrant such a step. But in more general 
questions personal considerations intervene. If a certain 
investivator has made much progress iu any particular 
direction, it is unlikely that he will welcome co-operation 
provided he can get on without it and gain credit for his 
work Nor will he wish to have his path set out for him. 
Doubtless, it would be better otherwise, but we fear that 
human nature provides an almost insuperable difficulty. 
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Wireless Telegraphy in the Courts. 


ELSEWHERE in the present issue our readers will find an 
account of the action, so far as it has gone, brought by 
Marconi’s Wireless Telegraph Co. against the British 
Radio-Telegraph & Telephone Co. for alleged infringement 
of patents. Although “ wireless litigation” has been in the 
air for many years, this is the first occasion in this country 
in which the aid of the courts has been invoked to decide 
a point of this kind, and the present case, which will prob- 
ably last a considerable time, is likely to prove historic. 
Whichever way the decision goes, the results will be very 
important in the commercial world of wireless telegraphy. 
The case has aroused more than usual popular interest 
owing to the fact that the court in which it is being tried 
has heen converted (after due sanction) into a wireless 
station with a 600 ft. antenna, so that wireless telegraphy 
is 1n the courts in more senses than one. 


Petition for Extension of Patent.—Mr. Justice Parker 


will hear on March 20: the petition of the Lodge-Muirhead 
r. A 4 d hi Ц 5 
Wireless and General Telegraphy Synd. (Lid.) for an extension 
of the term of the letiers patent granted to Oliver Joseph 
Lodge, relating to “Improvements in valves," and dated 


May 10, 1897, and numbered 11.575/1897. 


London Electrical Engineers.— About 10 officers and 200 
men of the London Electrical Engineers Territorial Force, under 
the commend of Major А. E. Le Rossignol, proceeded to 
Sheerness on Saturday last for week-end training. The work 
undertaken was the seme es the corps would have to do in 
war time and consisted in running the defence electric lights 
from dusk to dawn. Evervthing was done under mobilisation 
conditions. and the men who were not actually on duty rested 
in the wer skelters. The detachment returned to London оп 
"undav. 

Pyrometry.—In his fourth and lost Cantor lecture on this 
subject. before the Royal Society of Arts, last Monday, Mr. 
C. В. Derling discussed further the radiation laws on which the 
Férv rediation pyrometer is based. The lecturer remarked 
that. as the energy radiated from а black body varied simply 
as the fourth power of the temperature, only one known tem- 
perature was required for the celibradon of the instrument. 
The readines of this pyrometer were independent of the dis- 
tance from the source of radiation wiihin certain limits, because 
the reflected image of the source was an appreciable size, and 
the thermo-couple was quite small; consequently, although 
the radiation received per unit area fell off as the square of the 
distance, the quantity received by the thermo-couple Increased 
as the square of the distance, and thus the readings were un- 
affected. Since the instrument included а thermo-couple. 
records could be taken as with other thermo-electric pyro- 
meters. The galvanometer was eliminated in the spiral form 
of Férv instrument, which was therefore convenient, and was 
correct to about 20-С. Focussing had recently been eliminated 
in the Foster radiation pyrometer, which was so made that it 
received radiation from an area in proportion to the square of 
the distance. The lecturer then passed on to optical pyro- 
meters in which the luminosity of some monochromatic radia- 
tion (such as red light) was compared from two different 
sources. In the Holborn-Kurlbaum pyrometer the brilliancy 
of an incandescent filament was varied until it was matched 
ayvainst the radiation received from the furnace. “ Black 
body " conditions ават applied. Messrs. Hadfield used a 
number of these pyrometers, аз they gave quick and consistent 
results. In another form of optical pyrometer the red and 
green. radiations were compared by giving a blended tint in 
the instrument. The lecturer concluded by calling attention 
to the remarkable advance made by pyrometry, due to the 
combination of many sciences. 

In our note on a previous lecture, we regret that we omitted 
to include the name of Messrs. J. Pitkin & Co. among the makers 
of pyrometers mentioned by Мт. Darling. It will be remem- 
bered that since 1890, when the late Sir Wilham Roberts- 
Austen placed the manufacture ot his first recording pyrometer 
in their hands, this firm have alwavs been to the fore in 
pyrometrieal matters. 

From the noce in our last issue it might possibly be inferred 
that Messrs. Siemens Bros., having found the use of platinum 
unsatisfactory Years ago, hed abandoned it, or that the instru: 
ments mentioned later in the note were not reliable. This, of 
course, is not so. for they overcame the difficulty, in a manner 
other than that described bv Callendar and Griffiths, by wind- 
ing the platinum on a special refractory material. We are 
informed that Messrs. Siemens Bros. have been selling pyro- 
meters built on this principle for many vears, and that they are 
thoroughly reliable in working. 


Cable Interruptions. Date of Interruption. 


Assab —Perim ........ m Va Eni du PE ТТ . July 8, 1909 
Malta—Tripoli.......... T"———— cae’ .. April 20, 1910 
Latakia—Palura ......... "erm ТОРН Мау 26, 1910 
Tourane – Amoy.......... crm Qe. Sept, 25, 1910 
Paramaribo—Cayenne .............. eee Oct. 1, 1910 


Teneriffe—St. Louis ses... eee Oct. 27, 1910 
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New Submarine Telegraph Cable.—The c.s. * Colonia,” 
belonging {о the Telegraph Construction & Maintenance Co., 
has arrived at St. Vincent, and has commenced the paving-out 
of about 1,900 nautical miles of the St. Vincent-Ascension 
cable for the Western Telegraph Co. 


Proposed Optical Convention in 1912.— А general meeting 
of opticians and others interested was held in the rooms of the 
Chemical Society. Burlington House, on Tuesday, November 
29th. at R p.m., to consider che desire bility of making errange- 
ments for the holding of an Opticel Convention in 1912. The 
chair was teken by Dr. В. T. Glazebrook, С.В. Е.В... аз 
chairman of the permanent committee. A resolution was 
carried, nem. соп. thet. provided sufficient financial support 15 
obtained, an Optical Convention he beld in the spring or early 
summer of 1912. The main objeces of such а convention were 
specified as being (1) the holding of an exhibition of optical 
end allied instruments: (2) che preperation of a cetelogue of 
optical and allied instruments of Büüsh manufacture io serve 
as a convenient work of reference for ell users of optical and 
scientific insiruments, not necessarily to. be limited to Instru- 
ments actuelly exhibiced ; (3) the holding of meetings for the 
reading of Papers, end for discussions end demousirations on 
optical subjects: and (4) the publication of a volume of “ Pro- 
ceedings.” in which these Papers would be collected together. 
The questions of the inclusion of a foreign section, end of the 
scope of the Convention and Exhibition were discussed, and an 
organising committee was nominated to undertake the work 
of making the necessary arrangements for the Convention. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


The City of London Electrie Lighting Co. have carried out some 
interesting public lighting in Cheapside, Farringdon-street and neigh- 
houring thoroughfares. Particulars of the installations and tests of 
the illumination obtained are given in this issue. 


At the meeting of the Institution of Electrical Engineers last night. 
Major W. А. J. O'Meara, C.B.. read a Paper on * Submarine Cables 
for Long-distance Telephone Circuits." 

We give particulars of the electrie lighting installation and gene- 
rating plant at Squirrels Heath and Gidea Park station on the Great 
Eastern Railway. 

We also give an account of the discussion at the meeting of the 
Institution of Electrical Engineers Jast week in connection with the 
Paper by Sir В. А. Hadfield. F. R.S., and Prof. В. Hopkinson, F.R.S.. 
on " The Magnetic Properties of Fron and its Alloys in Intense Fields. 


Islington (London) Lighting Committee have drawn up a scheme 
for wiring consumers’ premises and letting electric motors on hire. 


Sunderland Corporation adopte.] on Wednesday a revised scale of 
charges for electrical energy. 

Municipal Loans.— Gillingham Council hove received sanction to a 
loan of £3.500 for mains extensions.— Black pool Corporation have re- 
ceived permission to borrow £4,300 for six new tremcears.— Edin- 
burgh Electric Lighting Committee recommend the Council to apply 
for sanction to a loan of £75,000 for the electricity supply undertak- 
ши. — Bradford Council are recommended to apply for a losn of 
£60.000 for generating plant and mains. 


Legal.—On Monday Mr. Justice Parker commenced to heer the 
action brought by Mr. G. Marconi and others against the British 
Radio- Telegraph & Telephone Co. for an injunction and other relief 
in respect of alleged infringement by defendants of plaintiffs’ patents. 
_ А Divisional Court has issued a mandamus to Manchester Согрога- 
tion calling upon them to make a by-law fixing the minimum dis- 


tance between the Corporation s tran: ers in the central area of the 
city. 


OBITUARY. 


SIR CHARLES SCOTTER.— We regret to record the death, on Tuesday 
last. at Kingston-upon-Thames, of Sir Charles Scotter. chairman ot 
the London & South Western Railway Со. The deceased. who was 
in his seventy-sixth year, had been connected with railways from the 
age of 18. when he entered the service of the Manchester. Nheftield & 
Lincolnshire Railway Со. Starting as а clerk, his promotion was 


- 


гара. and when in E885 he left. the Company, to become general 
manager of the London & South Western Railway Co., he had been 
goods manager for 12 vears. Under his manogement the South 
Western line rose to its present prosperous condition, On resigning 
the post of general manager in 197 he was elected a director, becom- 
ing. in 1904, chairman, Among the many developments due to Sir 
Charles Seotter ts the construction of the Waterloo & City Railway, 
which. although carried. out by an independent company. Was tor- 
tered by the London & South Western Railwav Co.. the “tube ` 
being formally absorbed by that Compeny in 1907. The deceased 
was also for some time connected with the Great Northern & City 
Railway. ах chairman, but retired from that position m 1904. soon 
ater the орли of the line. 

J. M. HiNc ks. —We regret to record the death ot Mr. FE. M. Hincks. 
station eret5cerof the Kolar Mine: Power Ni tion. Ору на. Mysore 
“оте. Indie. Mr. Hincks wes only 35 vear of оке, 


J. В. BangR.--We also reuret to record the death of Mr. Tomo 
В. Barr, А.М Ла E.E.. the author of th» Peper which wes to heve 
heon read at the meeting ot the Glesgow Local Section of th» Institue 
tion of Electrical Engineers on Tuesday last. The reading of the 
Paper was postponed sine die. 


— ———À -MMMM 


PERSONAL NOTES. 

Mr. Е. W. Smith, of Messrs. Е. W. Smith & Со. (1907) (Ltd). of 
Manchester and Southport. notities us that he has assumed the name 
of Cleburne. and that in tuture he will be known as E. W. Smith- 
Cleburne, 


Mr. Е. В. О. Hawes writes us intimating that he has resigned the 
managing directorship of the Langdon- Davies Motor Со. (Ltd). and 
is now acting as consulting engineer to that Company. The increased. 
work in connection with the National Eleetricel Manufacturers 
Association and other work Mr. Hawes is conaected with has neces- 
sitated this echange, 

Мг. А. Е. Tanner. who has been a member of the stuff of Messrs. 
W. T. Glover & Со. (Ltd.) tor 2 number of vears. has been elected a 
director of the Company. 


APPOINTMENTS VACANT AND FILLED. 


A Liverpool tirm requires on electrician to take eii roe of generators 
and motors. &c. See an advertisement. 

A few electrical fitters. experienced in fitting electrical installations 
in ships. and also one or two armature winders are wanted at H.M. 
Dockyard. Devonport. See an advertisement. 

А sales engineer is wanted immediately for Sunderland. Corpora- 
tion electricity department, Salary £2 per week and commission. 
Applications to the engineer and manager. Мг. АНА. N. Blackman. 
electricity offices, Dunning-street. Sunderland. See en advertise- 
ment. 

The Council of the South African School of Mines and Technology, 
Johannesburg, invite applications for the position of. Professor of 
Electrotechnies, Salary £1.000 рег annum. with а limited amount of 
private practice. Particulars from the High Commissioner for South 
Africa, 72, Vietoria-street. London, S.W. Applications to the Secre- 
tary, Р.О. Вох 1.176, Johannesburg, by Jan. 31, 1911. 


Burton-on-Trent Electricity Committee have appointed Mr. С. J. 
Melbourne chief assistant at a salary of £130, 

Мг. А. C. Bostel has been appointed assistant sales manager of the 
Croydon Electricity Supply Department in succession to Mr, H. L. 
Schofeld. resigned. 

Mr. Е. Т. Brown has been appointed clerk in Torquay electricity 
department. | 

Мг. Chas. Salmon has been appointed by Llandatf and Dinas Powi: 
Rural Council electrical engineer at their sub-station at Whitechurch 


INSTITUTIONS AND SOCIETIES. 


Birmingham and District Electric Club.—4At the ennual тесты 
held on Saturday evening last. the annual report was presented, ane 
showed that about 85 members were now enrolled on the club register 
Мг. К. W. Foster was elected president for the coming vear, еар 
Т. H. Hunter and J. Hill vice-presidents. Мг, E. A, Morg K 
treasurer, and Mr. W. G. L. Riddle hon. secretary, j 


Glasgow Local Section of the Institution of Electrical Engineers. 
Owing to the death of the author, Mr. James В. Barr, the reading id 


an hon. 
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discussion of his Paper on “ Some Considerations relating to the 
Parallel Working of Alternators.” which were to have taken place 
before this Section on Tuesday last. have been postponed sine die. 


Institution of Electrical Engineers.— At the conclusion of the dis- 
cussion on Thursday (last week) of the Paper bv Sir В. А. Hadfield, 
F.R.S.. and Prof. B. Hopkinson, F.R.S.. а special general meeting 
was held. The president. Mr. S. Z. de Ferranti. proposed that the 
following resolution be adopted: * That the action of {Зе Council 
in borrowing (under the powers given to them by the members, 
associate members and associates assembled in special general meet- 
ing on June 30. 1908) the sum of £11,500 from the Economic Lite 
Assurance Society on the security of the freehold and leaschold pro- 
perty of the Institution. being Nos. 15. 16. 17 and 18, Tothill-street, 
Westminster, on the terms of the indenture of mortgage dated July 
15. 1910. а copy of which is now produced at the meeting, be and is 
hereby authorised and confirmed.” This resolution. was then 
seconded by Мг. Alex. Siemens. and no comments being forthcoming, 
it was passed unanimously, 


Physical Society's Annual E*hibition.— This exhibition. which is to 


be held on Tuesday. 20th. inst.. ai the Imperial College of Science. 
South. Kensington, will be open in both the afternoon (from 3 to 
6 p.m.) and in the evening (from 7 to ГӨ рт), Prof, J. А. Fleming. 
F.R.S.. will give a discourse at 5:0 p.m.. and again at 5 p.m., on 
" Some Improvements in Transmitters and Receivers for Wireless 
Telegraphy " : and Mr. В. W. Paul will sive à number of cinemato- 
graph demonstrations of some physical phenomena, The following 
firms will be exhibiting: Messrs. В. & J. Beck. British Radio-Tele- 
graph & Telephone Co., Cambridge Scientific Instrument Сс... Casella 
& Co. А. С. Cossor, Н. W. Cox & Co.. Crompton & Co.. J. Н. Pall- 
meyer. Elliott Bros.. Everett. Edgeumbe & Co.. Galenkamp & Co., 
Gambrell Bros.. J. J. Griffin & Sons, Hieks & Co. А. Hilger. India 
Rubber. Gutta Percha & Telegraph Works Co... Mareoni's Wireless 
Telegraph Co.. Leslie Miller, Muirhead & Co.. Nalder Bros; & Thomp- 
son. Negretti & Zambra. Newton & Co.. В. W. Paul. W. G. Pye & Co., 
Strange & Graham, H. Tinsley. Townson & Mercer. Westor Elec- 
trical Instrument Co.. Wright & Co., Carl Zeiss. We understand that 
invitations have been given to the Institution of Electrical Enyimeers, 
the Faraday Society, the Optical Society and the Róntgen Society. 
Admission in all cases will be by ticket only, and therefore members 
of the Societies mentioned (including also the Physical Society) 
desiring to attend the exhibition should apply to the secretary cf the 
Society to which they belong. 


EDUCATIONAL NOTES. 


University of London, University СоНезе.— А course of advanced 
lectures on ` The Theory and Practice of Electrical Measurements. 
with special reference to Telegraphy and Telephony `° will be deli- 
vered by Prof. J. А. Fleming. F.R.S.. at University College. on Wed- 
nesday afternoons at 5 p.m.. beginning Wednesday. January LH. 1011. 

Battersea Polytechnic (London).— A course of 12 lectures on Elec- 
trical Costs and Quantities will be given by Mr. W. Brew, MLE. E.. 
on Thursday evenings from 7:30. to S45 p.m.. commencing dan, 19. 
The lectures will deal with general financial considerations governing 
new and extension works : initial and working costs of lighting and 
power installations. choice of type of motor, capital and. working 
costs, cost of distributing svstems, trenching, &ec.. е... trans- 
mission cables; the value of copper: dielectric and lead sheath 
losses; special features of overhead transmission: analysis of works’ 
costs, depreciation. Ке. and general conditions governing contracts. 
Courses of lectures on electric traction and alternating and direct 
currents will also be given. commencing Jan. 9. 


Glasgow and West of Scotland Technical College.—The annual re- 
port of the 1148 session. which was adopted at the meeting of the 
Governors at the meeting on Sept. 27 last. has been issued. 

It is stated that the progress of the College; as vell as the standard of 
work, continues to be satisfactory. There has been an increase in the 
number enrolled and also a steady growth in the average hours of attend- 
ance per student. The incividual evening students have increased in 
five vears by 20 per cent. and the class enrolments and © student hours | 
have increased by over 45 per cent. Twenty-six diplomas were awarded 
during the session, of which seven were in civil. six in electrical and six in 
mechanical engineering, The Sir John Pender bursary and gold medal in 
electrical engineering were awarded to Mr. Frank T. Gerstenberg. 

Electrical Standardising, Testing and Training Institution. — We have 
received а copy of the new edition of the scale of fees of the testing 
department ot this institution. which uudertakes electrical, mechani- 
cal, chemical and miscellaneous tests. 

Faraday House, as a testing institution, dates back to 1889. and the 
Scope of its work embraces everything that is supplied by the electrical 
and associited industries. The institution afso loans instruments, makes 
inspections, Investigations and reports, ond gives assistance to inventors, 


«е. The testing department is kept separate from the other branch of 
the institution’s work, and a special staff is exclusively engaged. Further 
particulars may be obtained from the secretary and business manager, 
Faraday House, Southampton-row, W.C. | 

L.C.C. School of Engineering and Navigation, Poplar.—The conver- 
sazione and social evening held by the Association of Electrical Engi- 
neering Students took place on Saturday last at the school. During 
the evening a concert was given, and four interesting '* lecturettes "' 
were delivered. At the meeting of the Association to-morrow 
(Saturday), at 3:30 p.m., a Paper on © Electric Waves ` will be read 
by Mr. Е. А. Martin. 


Northampton Polytechnic Institute.—The annual distribution of 
prizes took place on Thursday last week in the large hall of the Insti- 
tute. After Dr. В. M. Walmsley had read his annual report, which 
showed that the work of the students reached а very bigh standard, 
the Right Hon. Lord. Alverstone. С.С. М.С. Lord Chief Justice of 
England, presented the prizes and certificates to the successful 
students. The majority of the workshops and laboratories were on 
view throughout the evening. As in previous years. the function was 
essociated with the students’ conversazione, which was continued on 
the following evening. There wasa very large attendance of students 
and their friends on both evenings, and much interest was taken in 
the work which was being carried on in the various laboratories, A 
feature of the conversazione has for some vears been the exhibition 
of electrical instruments, &c. On the present occasion we noticed 
that Messrs. Siemens Bros. were showing their O.N.” wiring. Tan- 
talum lamps and various cells : Messrs. Watlington & Co.. tramway 
overhead equipment; Messrs. Simplex Conduits, various acces- 
sories; the D.P. Battery Co., accumulators: whilst the British 
Thomson-Houston Со. had an interesting exhibit of photographs of 
their plant. The greatest attractions, however, were undoubtedly 
the `“ Tricity? cooker, which was shown in operation by the Berry 
Construction Со.. and the eleetrie radiators, kettles. irons, vacuum 
cleaners, &c.. of the General Electric Co.. who also had a striking 
exhibit of Osram lamps. Mention may also be made of the Dowsing 
radiators. In another room the Svnehronome Со. had an attractive 
display of electric clocks, whilst we also noticed a photograph of the 
large electric clock which has recently been completed by Messrs. 
Gent & Co.. and of which particulars were given in a recent issue. The 
above by no means exhaust the electrical exhibits, for the Telewriter 
was also in evidence, and a useful application of the electric motor 
for commercial men was the Motabrader—a rapid letter opener. Оп 
the first evening Mr. F. M. Denton. associate-head of the electrical 
department, delivered a short lecture оп“ Commercial Uses of 
Electromagnets,” and Mr. Е. Н. Page one on " How to Fiy.” This 
last-mentioned lecture was also repeated on the second evening. 
whilst Mr. S. Field discourxed on '* The Value of Agitation in Electro- 
deposition." 


ARRANGEMENTS FOR THE WEEK, 


MONDAY, December 19th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Spm. Meeting at the Armstrong College, Neweastle-on- Tyne. 
Discussion on "C Nwitehgear and the Isolation. of Faults on 
Power Systems.” opened by Mr. Н. W. Clothier. 


TUESDAY, December 20th. 
PHYSICAL SOCIETY ор LONDON. 

3—0 p.m. and 7— [0 p.m. Exhibition of Electrical. Opticaland other 
Physical Apparatus at the Imperial College of Science, Imperial 
Institute-road, South Kensington: and Discourses by Dr. J. А. 
Fleming. F.R.S.. on SS Some Improvements in Trarsmitters and 
Receivers for Wireless Telegraphy.” 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 pam. Meeting in the Physical Laboratory. the University, 
Manchester. Paper by Messrs. К. Faye-Hans?n and G. Harlow 
on © Merz-Price and other Discriminative Protective Apparatus 
for A.C. Circuits." 

WEDNESDAY, December 21st. . 
RovaL METEOROLOGICAL SOCIETY. 

£230 p.m. Meeting at the Institution of Civil Engineers, Great 
George-street, Westminster, 

Rova4L MICROSCOPICAL SOCIETY 

& pm. Meeting at 29, Hanover. sare, W, Lecture on “ Modern 
Methodsof Research oa a Scientific Cruiser," Бу Мг. А. Капапа. 

{LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, Dec, 19th, A Company—Technical Drill. 7 to 10 p.m. 
Tuesday, Dec. 20th, " B" Company—Teehnical Drill. 7 to [o p-m. 

Headquarters will be closed for the Christmas holidays from December 
21. 1910. to Jan. 4. 1911. both days inclusive. The Orderly Room will 
he open on week days from [0 a.m. to 4 p.m., except on Saturdays and 
Bank Holidays, when it will be entirely closed. ` 
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PUBLIC LIGHTING IN THE CITY OF LONDON. 


Since the vear 1878, when Mr. Bassingham and Col. Hay wood 
reporied to the Streets Commitee of the Córporation of London 
on the Jablochkoff lamps installed in the Avenue de l'Opéra, 
Paris, the lishting of the City of London has been a matter of 
great interest. There have been repeated demonstrations 
and disappointmenis, the laiter uliimately turned to success 
bv the persevering efforts of the various electrical compa mies. 

The early lighting of Holborn-vieduct (November, 1873) by 
16 Jablochkoff lamps. displacing 86 gas lamps, may be looked 
upon as the initial step which ultimately culminated in the 
present аге lighting of the City; but, as is well known, thus 
experiment was not a financial success. In 1880 the City Com- 
missioners avain decided to experiment, Ludgate-hill, Cheap- 
side and King William-street being lighted by the Brush Com- 
репу. the Electric Light & Power Generator Co., and Messrs. 
Siemens. the contracts being for опе vear, which ended in 
April, 1882. Of these, the lighting by the Brush Company 
proved commercially successful, both with regard to the cost 
and the great increase of light over the gas lamps then in use. 
Further experiments by the Brush Company followed, while 
the Ediswan Company made a demonstration in. Holborn- 
viaduct with 92 16 с.р. glow lamps. installed in place of 86 
14 c.p. batswing wes burners. 

Owing to the passing of the Electric Lighting Act of 1882 
matiers were beld in abevance while the Commissioners con- 
sidered the position in which the Act placed them, the Anglo- 
Brush Co. in tbe meaniime (until the end of 1885) continuing 
the are lighting in Bridge-street. Ludgate-hill, &e. In 1882 
Мг. Preece was consulted. and thenceforth made exhaustive 
reports on the question of the publie lighting of the City. In 
the light of present day developments, it is interesting to recall 
some of the words of his 1883 report, viz : " That, while the are 
lamp is admirably adapted for the illumination of large spaces, 
the glow lamp is eminently adapted for our narrow thorough- 
fares." 

The first practical electric lighting of the City streets on а 
large scale. however, mav be said to date from the Brush Com- 
panv'’s proposal of 1885, the conditions of which were practi- 
cally those adopted bv the Commissioners in 1889, the matter 
being continuously before them during the intervening five 
vears. Atter 13 vears of deliberation and experimental trials, 
1890-9] saw the Brush Company and the Laing, Wharton & 
Down Co. obtaining definite contracts and provisional orders 
within the Citv. These concracts required that the hghung of 
the main thoroughfares by are lamps should be completed by 
the end of 1593. Tn February. 1591. the two companies con- 
cerned transferred their obligations to the City of London 
Pioneer Co.. which in turn was absorbed by the present City of 
London Electne Lighting Co. in July, 1891. 

The publie hyhting contracts at this date provided for the 
instalment of over 500 are lamps, and the Cry of London 
Electric Lighting Co. carried out the completion of this work ; 
the posts. fittings, lamps and lanterns being those recom- 
mended by the Commissioners! advisers and approved bv the 
Corporation. Since фе date of this instalment, which com- 
prised the electric arc lighting of all the main thoroughfares in 
the City. this Company has continued to take а most active 
interest in all the many developments of are and other lamps 
suitable for public lighting requirements. For. chis purpose 
extensive test rooms have been provided at the Bankside works 
of the Company ; and in lacter vears the progress of open and 
enclosed flame arcs has been the subject of extensive investiga- 
поп. Trials of all the many modifications of new lamps and 
carbons have been continuously carried. out, and although 
many of these lamps have been found to possess excellent 
photomecric qualities, serious difficulties have arisen tending 
to prevent their immediate commercial application for public 
lighting purposes on a large scale, owing to the operative COSTS 
and difficuliies in connection with the supply of a regular and 
surtable grade of carbon. ` 

It was not until about 1903, when the magazine flame lamp 


= 
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ecame a commercial success, that it wes found feasible to 
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advocate апу material change in the open-type are lamps, 
which had so far proved satisfactory for the public lighting of 
the City. At this date defects still existed in connection with 
the practical application of flame arcs, not the least being the 
question of carbon supplies, and deterioration of the lamp due 
to fumes. The City Company. however, after extensive trials 
at their works decided to apply these lamps, and in 1904 erected 
the flame ares on the front of the Mansion House, these being 
followed early in 1905 bv the erection of similar lamps in 
Poultry and Mansion House-place. The material increase in 
the light afforded by these lamps, and the generally expressed 
approval of their appearance in the streets, led to a further 
demonstration of flame lighting in October, 1905, at. Black- 
friars Bridge approach. 

These demonstrations resulted in the City Company obtaining 
a“contract from the Corporation for lighting the Central Meat 
Market, Smithfield. the old open arcs being replaced by 
10-ampere Oritlamme lamps. in May. 1907. In this vear the City 
Company also asked for and obtained the permission of the 
Corporation to demonstrate the value of these lamps by re- 
lacing the old 10-ampere lamps in City lanterns on the posts 
in Holborn by Oriflamme ares with opalescent globes supported 


Fic. 1.—ОвтегаммЕ Anc LAMP GLOBE WITH “ PEAkD © PRISMATIC 
REFLECTOR. (CAEAPSIDE), 


on swan-neck brackets. the instalment of these lamps being 
completed bv November, 1907. Notwithstanding the fact 
that the City Company had provided all the new capital required 
in connection with the replacement of the old lamps, and had 
greatly improved the lighting of the street, thev were able to 
reduce the annual charge per lamp to the Corporation from the 
contract price of £26 to £17. 10s. 

Although these lamps met with general approval and were 
kept in operation, further progress in the improved lighting of the 
streets was held over pending the deliberations of the Corpora- 
tion and the various experimental trials with high-pressure gas 
in several streets, The superior qualities and commercial value 
of Нате arc lighting in Smithfield Market, however, led to fresh 
contracts being entered into for lighting Billineseate Fish 
Market in January, 1908, and Leadenhall Market in Julv. 1909. 

Further improvements having been made in flame аге lamps 
and flame carbons. coupled with the advent of metal filament 
lamps. rendered it possible for the City Company to lav before 
the Corporation further offers to demonstrate in a comprehen- 
sive manner the possibility of vreatly improving the lighting of 
the Сиу streets by electricity, together wich a substantial 
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reduction inthe cost thereof. After lengthy consideration the 


pended in the long intervals between the arcs. The lighting 


Corporation allowed this work to proceed, and the following , of the side streets, passages and courts adjoining is augmented 


schemes were carried out and put in operation last month. 


1. CENTRAL SUSPENSION SYSTEM (CHEAPSIDE AND WATLING- 
STREET AREA). 


Probably the chief merit of the central suspension system lies 
in the advantageous position. relative to cross streets, in which 
it enables lamps of high candle-power to be placed at any 
desired height above the roadway. Аз manv of the most im- 
portant and congested thoroughfares of the City ave of insuffi- 
cient width to permit of the central traffic rests necessary for 
the erection of high standards, the suspension svstem becomes 
the onlv possible method of arranging the lamps to the bes 
advantage as regards economical illumination over 2 given area, 
embracing both main and side streets. 

To demonstrate the superiority of Нате erc lighting es obiein- 
able bv the use of the latest improved meyezine fleme are 
lamps, in conjunction with a central suspension allowing the 
lamps to be lowered to the side walk for trimming and atten- 
tion, the City Company have recently completed the lighting of 


the main streets, the side sireets and the courts enclosed , 
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where песеззату bv 12 metal filament lamps of from 75 c.p. to 
100 c.p. enclosed in fittings supported from side brackets of the 
same tvpe as those described below for Paternoster-row. Он 
the small traffic rest at the west end of Cheapside. Бу Peel's 
statue, there is also a pilot standard having two 100 c.p. metal 
filament lamps supported in fittings attached to à double 
bracket top of a similar pattern to those described for Far- 
ringdon-street. 

These 29 new lemps have displaced 49 old lamps. the lamps 
extinguished comprising : Eight 10- mpere open type ares on 
side posts in Cheapside and 41 ges lamps in side streets and 
courts. Owing to the increase in height and the more effective 
positions of the new lemps. the тото] eciual cendle-power oi 
which is more than double thac ofthenominelezndle-powerot 
the old lamps displeced, the illumination of the whole are: 
embraced by this lighting has been vestly improved, particu- 
larly in the case of Cheapside, while che гини] cost of lighting 
shows a very material reduction. 

The width of Cheapside is about 60 ft. and the length hghted 
973 ft. The width of Wathmne-street varies from 20 ft. to 
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Fic. 2.— CENTRAL SUSPENSION SysTEM (CHEAPSIDE). 


within the area bounded by Cheapside, St. Peuls-ehurchyard, 
Watling-street and Bow-lene. For this purpose ТО fleme are 
lamps have been suspended over the centre of Cheapside : five 
of these, comprising the lamps which ere situated immediately 
opposite the junction of side streets, being used from sunset to 
sunrise, the intermediate five lamps being extinguished at 
midnight. 

As is well known, Cheapside, both during the dav and early 
hours of the evening, is one of the most congested thorough- 
fares in London, both as regards vehicular and pedestrian 
traffic. The advantage of the new arrangement of lamps is 
thus apparent ; а verv hich degree of illumination throughout 
the street being provided during hours of heavy trafe, while 
both the main and side streets gre edequatelv lighted through- 
out the whole night. 

Four flame arc lamps of the зате tvpe are suspended in a 
similar manner in Watling-street, the position of these lamps 
being at the junction of the cross streets; the latter are thus 
illuminated at one end by the Cheapside lamps end et the other 
by those in Watling-street. 

Watling-street has in addition two high candle-power len- 
terns containing metal filament lamps of 300 c.p. centrally sus- 


30 fi.. the length Переа being 924 fi.. imo king 1.897 ft. of main 
street lighted by the 14 are lamps imstelled. The length of the 
side streets, courts and passages also pertly lighted by these 
ares In combination with metal filament lamps. 2mounis to 
9.475 ft., so that the totel length of thoroughfare illuminated 
by the combined arrangement of new lamps becomes 4,372 ft. 
The height of the central suspension lamps is 27 ft. 6 in. to 
the roadway, and that of the tungsten lamps on brackets in the 
minor streets and courts from 12 ft. to 13 fc. from the footway. 
The arc lamps ere the latest petiern of Messrs. Oliver's 
123-a2mpere magazine flame lamp. having speciel carborundum: 
economisers and other recent improvements. A new feature 
of these lamps is the prismetic reflector designed and fitted by 
the City Compeny. These reflectors consist of funnel-she ped 
glass dishes А (Fig. I) screwed to а movable tubular stem, B, 
supported by e special fitting, C attached to the bottom of the 
outer globe, which is of clear pless. Their function is to in- 
crease the candle-power of the lamps near the horizontal plane, 
thereby greatly adding to their effective power for street light- 
ing purposes; they also enlarge the visible area of the Пећ 
source, and screen the eve from the direct rays of the are at all 
‚ angles 35 deg. below the horizontal. In addition, they serve a 
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very useful purpose in materially reducing the deposit on the 
lobes, all carbon ends and dust passing through the reflectors 
into a detachable copper ball fitting, D below the globes. 

By the use of these reflectors aud fittings an effective candle- 
power is obtained of 3,500 candles about and somewhat below 
the horizontal plane, while the mean hemispherical candle- 
power is maintained above 2,800 candles, The special carbons 
burnt in these lamps give but а slightly golden tinted light, 
devoid of апу excess of the yellow or red revs which are the 
cause of the somewhat glaring effect of some flame arc lamps. 
The result is a very cheerful and pleasant illumination, com- 
bined with an excellent light. distribution in the sireet, the 
whole of the building fronte ges being brilliantly illuminated. 

The adoption of the new prismatic reflectors, which have the 
effect of largely increasing the apparent area of the ere, allows 
the lamps to be used with clear outer globes, thus adding 20 per 
cent. to their efficiency. Owing to their high candle-power in 
the horizontal direction thev also possess extraordinary репс- 
trative power, even in the most foggy weather, this being per- 
ticularly evidenced during the recent heavy ground fogs when 
it was possible to see all the 10 are lamps whilst standing at the 
St. Paul's end of Cheapside. 

With central lighting the reflection from the building front- 
aves is of material essistence in illuminating the street, hence 
Candle-power, 
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Fic, 3, —PoragR Curves OF 124 АМР, ORIFLAMME LAMP (CHEAPSIDE). 


the value of а high horizontal caudle-power, apart from the 
improvement effected in the minimum illumination by the 
direct rays from the lamp. 

The central suspension gear erected for the support of these 
lamps is that specially made for the purpose bv the London 
Electric Firm after numerous experiments and modifications 
made in conjunction with the City Company at their Bankside 
works, The present development embodies the many inge- 
nious devices of the Croydon firm, and the whole combination 
has so far proved eminently satisfactory. 

The general view of the cross span wire with lamp in its 
normal working position is shown in Fig. 2. The central head 
piece and weather hood A contains the electric contact device 
and automatic coupling which holds the lamp when in position 
quite independently of the winch wires. This hood is rigidly 
attached to the two span wires crossing diagonally at the centre 
of the roadway, these main span wires (which consist of ү, in. 
diameter compound steel ropes of the type used for aerial rope- 
wav work) being secured at their ends to special rosettes 
mounted on wrought-iron wall plates, Е. Тһе latter are each 
separately held to the building frontage by two 1 in. diameter 
Lewis bolts cemented into the wall 11 in. apart. The lamp 
carriage B, shown separately at the left of Fig. 2, is made to 
traverse one of the main span wires by the operation of the 

double-barrelled winch box C, shown on th» right. "This 
winch box contains two winding drums, one for supporting the 


carriage draw wire and the other the lamp lowering wire. These 
drums mav be worked separately or together by means of an 
interlocking gear which is brought into action by pressing a 
button provided on the winch box. It is thus possible to drop 
the lamp any convenient distance from the central hood and 
maintain its height above the ground level until drawn into the 
required position for lowering, which ean be done at any desired 
point. 

The lamp and drew wires from the wineh box to the span wire 
rosette are both enclosed within a D in. diameter Simplex steel 
tube, thus protecting both the building frontage and the wires 
from damage. grease or rust, and at the same time rendering it 
possible to keep the wires thoroughly coated with a suitable 
water-proofing lubricant. The electric leads, consisting of a 
twin cable, rise at the opposite side of the roadway crossing to 
the central hood below the same span wire, to which it ìs 
attached by the usual hangers. This adds balance and a зут- 
metrical appearance to the system, Ап isolating switehbox, 
D, is provided on this cable at a height of about 8 ft. from the 
ground, the automatic cut-out box Е being placed m а con- 
venient position above the shop frontages. Tbe whole of the 
cabling from the ground to the span wire is entirely enclosed 
in Ци. diameter Simplex steel tubing. 

Owing to the nature of the thoroughfare, the heavy traffic, 
and the variety and complexity of the shop frontages, the 
erection of the lamps bas been fraught with many ditliculites, 
and owing to the busy nature of the street the whole of the 
work has had to be carried out during week-ends, and between 
midnight end 7 a.m. 
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Fie. 4.—H ORIZONTAL ILLUMINATION ALONG GROUND АТ KERB LINE IN 
CHEAPSIDF. 


Curve B in Fig. 3 shows the polar curve of the Oriflamme 
121-ampere lamp as installed in Cheapside, with clear outer 
globe and Peard retlector, The dotted line A shows the candle- 
power curve of the same lamp when fitted with the ordinarv 
semi-elliptical slightly opalescent globe usually supplied with 
these lamps. 

Fig. 4 shows the horizontal illumination measured in the 
street along the kerb Ime, curve А being that due to three 
lamps before midnight, curve В with the intermediate lamp 
extinguished after midnight. As will be noted from curve А. 
the maximum and the minimum illumination are 2-00 candle-fi. 
and 0-72 candle-ft. respectivelv, the mean illumination before 
midnight being 1-23 candle-ft. These are remarkably high 
results as regards the intensity of illumination, ceupled: with a 
uniformity unprecedented in street lighting. 


CENTRAL LIGHTING ny HIGH STANDARDS (FARRINGDON- 
STREET). 


This street, which extends from Ludgate-cireus to Farring- 
don-roed, at the junction with Charterhouse-street, mav he 
classed amongst the City wide main thoroughfares having a 
double line of traffic, in this case chiefly from Blackfriers 
Bridge to the North of London. To regulete and direct the 
traffic and contribute to the safety of pedestrians crossing the 
roadway, central rests, with the present day fast traffic, may be 
considered an essential feature. | 
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The new flame arc lighting of this street has, therefore, been 
effected by lamps supported on high central standards placed 
on the rozdway rests recently provided by the Corporation of 
the Citv of London. These new standards, which have been sup- 
plied by Messrs. Macfarlane, and are shown in Fig. 5, are of an 
artistic and massive design, in keeping with the general appear- 
ance of the street. The base above ground is approximately 
2 ft. square by 54 ft. high, surmounted by a circuler column 
tapering from 8 in. diameter at the enlarged make-up on base 
to D in. diameter at the top. The footing consists of a rect- 
angular root about 20 in. square flanged at the bottom about 
3 ft. below the base, the whole consisting of one casting, bolted 
down to H-girders secured in a concrete foundation. Special 
provision had to be made for mounting the standard over the 
public lavatorv at the south end of the street, above a large 
existing ventilating base. А suitable make up at the base of 
the column, having an inverted spigot to fit the ventilating 
base. and a 7 in. diameter steel tube extension for anchoring to 
the girders below being provided. 

The arc lamps installed are of the latest and most powerful 
121-алпреге Excello flame type, the lamps being fitted with 
inner dioptric, deposit free globes, within very slightly opales- 
cent spherical outer globes. The cendle-power distribucion 
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Fic, 5.— ЗРЕСТАГ, BRACKET FOR CENTRAL STANDARDS 
(FARRINGDON-STREET). 


around these lamps is of a nature most suitable for street light- 
ing, that near the horizontal exceeding 4,000 candles. "The 
height of the lamps above the roadway being 25 ft. 6 in., and 
the distance apart about 180 ft., an excellent illumination is 
obtained. 

A novel feature of this example of post lighting 18 the central 
harp carrier, which was designed and manufactured in the 
workshops of the City of London Electric Lighting Со. Refer- 
ence to Fig. 5 shows the general appearance and construction 
of these carriers, and also their position when adjusted for 
lowering the lamps. 

The top of the standards terminates in a spigot, over which 13 
fitted the bell fitting forming the base part of the outer fixed 
fork-shaped webbed casting A, having at the top rectangular 
trunnion boxes В. The inner harp carrier C, consisting of 
steel tubes with boxes, E and F, and fitting, G, attached, is 
thus free to rotate between the carrier arms, within the limits 
provided by the draw wire and catch chains H. At the apex 
of the harp is pivoted the bell weather hood D, within which 
is fitted the well-known London Electric Firm's contact device 
and automatic locking gear. The lamp leads and winch wires 
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are entirely confined within the forked casting and harp tubes, 
the whole thus providing а central carrier which permits the 


lamp to be lowered for cleaning and trimming on the ground 


level, the arrangement being devoid of any unsightly or ex- 


posed. projecting parts which have usually been found necessary 
to effect the same purpose. The bases of the columns are pro- 
vided with two doors giving ready access to the lamp isolating 
switch, automatic cut-outs and winch boxes, all of which are 
conveniently fitted in the ample space of the base. 
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INNER AND SEMI-OPALESCENT SPHERICAL OUTER GLOBES (FARRINGDON- 
STREET). 


Farringdon-street at its northern end is crossed by Holborn 
Viaduct, the latter being supported on the kerb line bv granite 
columns; these, with the limited. headway above the road 
level, render effective arc lighting immediately below the Via- 
duct impossible. This area had, therefore, to be illuminated 
by metal filament lamps ; and this has been very well effected 
bv supporting from the Viaduct girders suitable lanterns and 
reflectors containing metal filament lamps, two three-light 
fittings each containing 200 c.p., being hung immediately over 
the'centre of the roadway and one single-light fitting of 100 c.p. 
over each sidewalk. 


Candle fe. 


Feet, 
Ею. 7.—HoRIZONTAL ILLUMINATION ALONG GROUND AT KERB LINE IN 
FARRINGDON-STREET, 


Mean illumination = 0:67 candle-ft. Min. illumination —0'17 candlc-‘t, 
Max. Illumination = 1°64 candle-ft. 


Immediately below the centre of the Viaduct is a small traffic 
rest, on which has been erected a pilot standard having a double 
bracket supporting two pendant lanterns, each containing a 
50 c.p. metal filament lamp. Similar standards have been 
erected on the small rest between Fleet-lane and Seacoal-lane, 
and also at the Charterhouse-street end of the lavatory entrance 
at the north end of Farringdon-street, the power of the lamps 
in the latter instance, however, being increased to 200 c.p. 
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At the end of Snow-hill near its junction with Farringdon- 
street, and also at the rest at the south-east end of Si. Bride's- 
street, near Ludgate-circus, Oriflamme are lamps on suitable 
bracket tops have been erected, attached to the old City posts, 
which were originally fitted with hexagonal lanterns containing 
10-ampere open arcs. 

The effect of these changes has been to produce throughout 
the lengih of Farringdon-street a brilliant and well-distributed 
illumination, far exceeding both the intensitv and quality of 
the light previously given by the old gas and electric lamps, 
coupled with a very material reduction in the cost of lighting. 
This reduction has primarily resulted from the enormous in- 
crease in the effective candle-power of the new lamps installed, 
compared with those formerly in use, thus allowing а material 
reduction in the number required, and also from the improved 
disposition and height of the lamps, which in many cases now 
illuminate a considerable distance up cross streets, thus ex- 
tinyuishing a number of old lamps therein. Аза matter of fact, 
the 17 new lamps have displaced 34 lamps, 12 of which were 
open type arcs, 19 low-pressure gas burners and 3 high-pressure 
vas burners. It may here also be mentioned that tbe width of 
Farringdon-street is 100 fé., the length of street illuminated by 
the new lamps 1,567 ft., and the length of side streets and courts 
lighted 595 ft. 

Walking either from Fleet-street or New Bridge-street, where 
ihe most recent forms of high-pressure gas lamps have been 
erected on side brackets and standards, one is immediately and 
forcibly struck with the vast superiority of the new electric 
central livhting in Farringdon-street, both as regards the degree 
of illumination and the general appearance of the lamps and 
standards, which are far more in keeping with the nature of an 
important thoroughfare than those in either of the former 
streets. 

Fig. 6 shows the candle-power polar curve of the 123-атрете 
Excello lamps with dioptric globes, supported on high central 
standards in Farringdon-street ; whilst Fig. 7 shows the resul- 
tant horizontal illumination along the kerb Ime between the 
two lamps. It will be noted that the average illumination is 
0-67 candle-ft., the maximum being 1:64 candle-ft., and the 
minimum 0-17 candle-ft. The curve of illumination was 
obtained from actual measurements in the street between 
11 p.m. and 1 a.m., and it is in fair agreement with the polar 
candle-power curve of the lamps obtained in the test room of 


the Company. 
(То be concluded.) 


INTERIM REPORT OF THE COMMITTEE ON REIN- 
FORCED CONCRETE. 


We have reecived a copy of the interim report of the special com- 
mittee appointed by the Council of the Institution of Civil Engincers 
to inquire into the use of reinforced concrete, with a view to à more 
accurate knowledge being arrived at regarding its preparation, 
strength, properties and use in engineering work. In presenting it 
the committee desire to draw special attention to the fact that up to 
the present stage their work has wholly taken the form of inquiry 
into the conditions under which reinforced concrete has hitherto been 
employed in engineering works in various countries, and the views of 
those engineers who have had special experience of its use. The 
report contains the data so far available as the result of such expe- 
rience and of investigations which have been accessible to the 
committee, 

_ Naturally, as the investigations were not completed at the date of 
Issuing the preliminary report, the committee, as they point out, arc 
not in а position to put forward either recommendations or а pro- 
nouncement of views upon the subject. These thev hope to draw up 
later; but the interim report has been prepared and issued, as it was 
considered advisable that the results arrived at by the committee 
should be communicated to the members of the Institution. 

Ít may be said at once that the report, incomplete as it of neces- 
sity is. is of considerable interest and of practical value, and forms an 
Important contribution to the literature on the subject. The work 
of the committee has been carried out in a most thorough manner. 
It was regarded as being of primary importance that particulars 
sliould be obtained in relution to the materials used and the calcu- 


lations employed in actual working practice. The inquiry into the 
question of materials covered a very wide field. and included the comi- 
position of concrete and the nature of the different aggregates em- 
ployed; regulations as to mixing and placing ; precautions taken 
in placing the reinforeing bars, together with an inquiry into the 
quality of steel that should be used, and whether mild, medium or 
high elastic stecl limit is preferable; and notes on the use of in- 
dented, twisted and other patented forms of reinforcement. The 
requirements as to time allowed before removing moulds or 
centreings, and whether these depended to any extent on the 
atmospheric temperature were also dealt with, as were all available 
particulars of loading tests of finished reinforced concrete work and 
details of all special forms of moulding appliances used in reinforced 
concrete construction. 

The calculations considered include an examination into the 
stresses such as compression, bending. shearing and adhesion on 
bending stress, and the methods adopted of calculating the distri- 
bution of stress to concrete and reinforcing bars and the lateral stay- 
ing of these in columns and the distance apart advisable for the stavs. 
The rules adopted as to ratios of length to least lateral dimension in 
columns, as well as those used in connection with flat slabs were gone 
into exhaustively ; after which the committee reviewed the published 
experimental data bearing upon the properties of materials employed 
in ferro-concrete construction and also those bearing upon the strength 
of beams and columns. The next phase of the inquiry was the 
obtaining of information as to the general conditions under which 
reinforced concrete is at present emploved in engineering work, and 
the results of experience as to its efficiency, stability and permanence 
in foundation walls with either piled, distributed or tloating founda- 
tions ; retaining walls; dams; marine works. including quays, jetties 
and piers ; reservoirs and tanks; road and railway bridges; culverts 
and buildings in which the structure is subjected to loading either 
with or without excessive vibration. 

Perhaps the most valuable portion of the report is that which con- 
tains the direct information given to the committee by well-known 
engineers who have had considerable experience in carrying out con- 
structional work. A series of reports by engineers appointed Бу 
the committee, upon certain reinforced concrete works in various 
countries, these works being selected out of a large number con- 
sidered as likely to afford useful practical information, are also in- 
cluded ; whilst others are in course of preparation, and will doubtless 
be published in the full report which is to be issued. 

An interesting summary of various systems of reinforced concrete, 
prepared by Mr. E. W. Hollingworth, on the basis of particulars 
furnished to the committee, contains in а condensed but specially 
useful form, the essential particulars relating to all the specialist 
systems at present being emploved ; and further a particularly 
interesting memorandum, also by Mr. Hollingworth, deals with the 
properties of materials employed in reinforced concrete work, and 
with the experimental data available in regard to beams and columns 
of ferro-concrete. 

It is clear that up to the date of issuing the report the committee 
have limited themselves to an inquiry. into the present position of 
reinforced concrete as used in engineering structures, and have 
not sought to formulate any opinion upon the various important 
questions involved, or to recommend any rules for general guidance 
in its use. It is evident also that there is a lack of reliable informa- 
tion of а kind which can be readily adopted by constructional 
engineers, and it is stated that they have this important point under 
consideration. There are obvious difficulties in the way of satis- 
factorily dealing with this deficiency. At the same time the com- 
mittee are hopeful that these will eventually be overcome. in which 
case this preliminary report will be supplemented by one containing 
not only their findings on the subject generally, but also such recom- 
mendations in regard to rules and practice as their investigations may 
suggest. 


Tungsten Lamps for Train Lighting.—In an article in tho 
November issue of the “ Yale Scientific Monthly,” Mr. D. F. 
Crawford, general superintendent of motive power of the Penn- 
svlvania Railroad, states that there is no doubt that the tung- 
sten lamp will replace the carbon lamp for train-lighting work. 
The success attendmg tts use may be attributed to the develop- 
ment of the so-called " hot cireuit.” By means of ihis method, 
instead of turning the current completely off from the lamps 
when light is not required, the lamps are merely disconnected 
from the main batteries and Joined to one or two " hot circuit ” 
cells, sufficient current being thus passed through the lamps to 
show merely a faint red at night. This arrangement minimises 
the breakages of the filaments. 
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RECENT DEVELOPMENTS IN EXACT ALTERNATING- 
CURRENT MEASUREMENTS." 


BY CLAYTON H. SHARP AND W. W. CRAWFORD. 
(Concluded from page 325.) 


Summary.—A description is given of several new methods of testing 
adopted at the Electrical Testing Laboratories, New York, in con- 
nection with alternating-current measurements of current transformers, 
voltage transformers, inductances, capacities, &c. А 5,000-am pere 
non-inductive shunt is also described. 


Alternating-C urrent Potentiometer.—The amount of energy re- 
quired by alternating-current indicating instruments prohibits their 
use directly in measuring very low alternating voltages. A separate 
circuit, however, may be obtained from the same generator and the 
unknown voltage measured by balancing it against a known fraction 
of a higher voltage which can ре measured accurately by means of 
indicating instruments. The connections are shown in Fig. 8, in 
which the “ standard voltage "" is obtained on the line C D, and the 
unknown voltage on the line А В. А balance is obtained by adjust- 


ing 7, and the phase relation. The unknown voltage is then —— 
of the voltage on C D. d 

The sensitiveness of the rectifier is sufficient to enable a voltage of a 
few millivolts to be measured quite accurately. The same method 
may be used to measure alternating currents of any desired magni- 
tude by the use of a non-inductive shunt, and has the advantage that 
the necessary drop in the shunt is very small. 

For obtaining a varying phase relation such as is needed in the 
alternating-current potentiometer arrangement, and in many other 
classes of tests, notably test of wattmeters and watt-hour meters on 
low power-factors, the following methods have been found con- 
venient. Using a three-phase circuit а slide-wire rheostat is con- 
nected across two of the phases. The voltage circuit is obtained 
from the third phase and from the sliding contact on the rheostat. 
This arrangement furnishes a gradual shift of 60 deg. and phase rela- 
tions beyond this range may be obtained by connecting the rheostat 
to the different phases. The method is not suited to cases where the 
voltage circuit draws a large amount of current, and should not be 
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Fig. 8.—ALBERNATING-CURRENT POTENTIOMETER. 


used in tests on induction meters, since introducing resistance in 
series with the voltage circuits may cause errors. To obviate this 
difficulty an apparatus using а variable auto-transformer instead of a 
resistance, has been devised. The variable auto-t ransformer consists 
simply of a laminated iron ring with a uniform layer of wire on it. 
On the outer surface of the ring the insulation of the wire is removed, 
making a continuous contact surface to which connection is made by 
means of soft carbon brushes. The connections are the same as those 
just described. A second auto-transformer is introduced to enable 
the adjustment of voltage. Ву means of а cam and lever arrange- 
ment, a second contact on the voltage regulating transformer is made 
to compensate for variations of voltage resulting from the phase shift. 
Variable auto-transformers of the type described above are found 
very useful in the laboratory for a variety of purposes. 

Measurements of Inductances, Capacities and Alternating-Current 
Resistances.—Various accurate methods of comparing inductances 
and capacities by means of alternating currents, using modifications 
of the Wheatstone bridge, are known and used. For measurements 
of this class the synchronous reversing key is very serviceable. In 
balancing on alternating currents, à double adjustment is necessary, 
inasmuch as a balance must be obtained of the resistances as well as 
the reactances. One method of making the double adjustment is to 
balance the bridge on direct currents by varying the resistances, and 
then to balance on alternating currents by varying the inductances 
and capacities only. In circuits where skin effect, eddy currents, 
diclectric losses, iron losses, &c., are present, the equivalent resis- 
tance to alternating current is different from the resistance to direct 
current, and further adjustment of the resistance is necessary. Ав 


—— 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


explained before, double adjustments of this character are made 
with great ease using the rectifier by setting the contacts for sensi- 
tiveness either to the resistance or reactance com ponents. 

Heavy Current Non-I nductive Shunts.—The tube form of resistance 
has many advantages and should give practically negligible values 
of inductance. It has, however, been found that resistances having 
very low inductances can be constructed without resort to the tube 
form provided that suitable precautions are taken in leading in the 
heavy currents. In resistances designed for very heavy currents, 
and to furnish a large drop, a large amount of power is to be dissi- 
pated. Designs em ploving flat sheets allow a greater amount of cool- 
ing surface to be obtained and sheet designs may in some cases be 
preferable even though more complicated in construction. 

A series of resistances of the general characteristics given in the 
following table have been designed. Each resistance has taps 
brought out at $, 1. то» &c., of its value. 


Table of Data on Resistances. 


| Temp. rise $ | Weight 
Amps. | Ohms. | Watts. | det C. Size. we x 
ex eer ———— 
200 0:01 400 15 10 in. x9 in. cylinder. 18 
1,000 0-001 1.000 14.5 10 in. x10 in. x 18 in., 80 
5,000  0-00024, 6,000 | 27 16 in. x 15} in. x 18 in. | 220 


м АЙ. ааа ноя НЕ 
Тре construction of the largest 13 shown in Fig. 9. The current 
terminals consist of two heavy copper blocks, А and B, which lie 
horizontally on the top of the containing case. А series of bars, а, b, 
c, &c., are silver soldered to the terminal blocks. alternate bars being 


Ес. 9.—5,000 -AMPERE Nox-INDUCTIVE SHUNT. 


attached to the positive and negative terminals respectively. These 
bars extend directly downward into the oil bath. Each sheet of 
resistance metal is folded double and its ends attached to two 
adjacent bars of opposite polarity. By this arrangement, each shect 
is made non-inductive, and any desired number of sheets may be 
connected in parallel. In order to bring out taps af f ractional values, 
tongues are cut in one of the sheets to which the potential binding 
posts are attached. The arrangement of these potential leads to 
avoid loops susceptible to stray fields, is equally important with the 
non-inductive construction of the shunt itself. А double concentric 
binding post is used for the potential terminals. The resistances are 
immersed in oil and cooled by a water jacket in the usual manner. 

After some difficulty in determining the proper treatment for man- 
ganin sheets, pickling for 20 seconds in 50 per cent. nitric acid has 
been found to remove the oxide and scale and give satisfactory results 
as regards temperature coefficient. The sheets are removed from 
the pickling solution, rinsed in warm water, dried in an air blast, and 
immediately shellacked. Before installing the insulating material 
and mechanical parts, the resistances are baked for 48 hours at 150°C. 

The phase angle between the current and the potential drop also 
varies with the position of the leads ; in the 5,000 ampere resistance, 
which has 11 resistance sheets in parallel, the phase angle at 60 cycles 
varied from +1 deg. to —1 deg., depending on whether the con- 
nections were placed in position ХХ or YY, Fig. 9. In order to 
remedy the variations in resistance and phase angles, a pair of 
extended connection plates were installed. Using these plates no 
variation in phase angle was found as long as the heavy current leads 
did not form a large loop near the resistance. 

Comparisons of Inductances of Heavy Current Resistances.—The 
measurement of the residual inductance of an approximately non- 
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inductive resistance is dependent upon comparison with resistances 
which are assumed to be non-inductive. In the case of very low 
resistances, this comparison is difficult. because the only * non- 
inductive ` resistances whose residual inductances can be safely 
neglected, are those of a comparatively high value (0-1 ohm or more). 
However, if a sutliciently accurate method is available, a series of 
comparisons starting from а resistance of high value and working 
towards the low resistances, will enable the desired results to be ob- 
tained. The method of comparing inductances by connecting two 
resistances in series, exciting the fixed coil of an electro-dvnamometer 
in quadrature with the current, and transferring the moving coil 
from one resistance to the other, was found unsatisfactory due to the 
fact that the phase relation between the excitation and the current 
іп the resistances would not remain sufliciently constant for an 
accurate measurement, 

The sccond method tried was the use of the Kelvin double bridge 
with two equal variable self-inductances inserted in series with the 
bridge arms. This method was found to be so susceptible to stray 
tield effects that without the design of special apparatus, it could not 
be applied in practice. 

The method which was finally adopted was that shown in Fig. 10. 
A Kelvin double bridge is used, but no attempt is made to balance 
the inductive effect. A Rowland electro-dynamometer with sepa- 
rate excitation is used as a galvanometer. ‘The resistances of the 
bridge are balanced with the excitation in phase with the current 
in the resistances under comparison. The excitation is then placed 
in quadrature with the current in the resistances and the detection is 
noted. This detlection is a measure of the difference in phase angle 
between the two resistances. The rectitier and galvanometer might 
be used in the same manner. 


SUPFLY TRANS, 
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Fic. 10.—COoNNECTIONS FOR MEASURING PHASE ANGLES OF SHUNTS. 


The electro-dvnamometer js best calibrated by observing its sen- 
sitiveness to change in resistance when the excitation is in phase 
with the current, The inductance of the resistance under test is then 
obtained from the following formula :— 

N, ON. dr 

В, В, 4, В, 
Where X, inductive reactance of К. Х. = inductive reactance of В... 
d,—detlection obtained in test, d, = deflection obtained in calibra- 
tion, r= change in variable bridge arms corresponding to detlection d,. 
R, — resistance of one of the variable arms of the bridge. 

The sensitiveness of the Rowland electro-dvnamometer is such 
that using a Kelvin double bridge having 100 ohms in each fixed arm 
end 100 to 1.000 ohms in the variable arms. and pushing the excita- 
tion to the limit, resistances having a drop of 0-1 volt may be com- 
pered to within 20 parts of reactance in 100,000 of resistance ; or, in 
other words, within about 0-6 minute. With a larger drop, а pro- 
portionately smaller phase angle may be measured. This method 
lias the advantage that it is independent of steadiness of the test 
circuit and is free from stray field effects. It is, however, essential 
to take precautions against leakage effects. 


DISCUSSION. 


Mr. V. КАБАРЕТОРЕ said there were four classes of measuring instru- 
ments for alternating-current ; the soft-iron type, the hot-wire instru- 
ments, the dynamometer type instruments, and the induction instru- 
ments. All these classes of instruments were in common use and possessed 
certain advantages and disadvantages, but hardly anv of them were 
adapted for precise measurements. Dr. Sharp's instrument represented 
one of the possible methods of using direct-current galvanometers for 
alternating-current measurements, namely, by rectifying the alternating 
current. There were other methods for obtaining the same end, and he 
would mention some, with a view to getting Dr. Sharp's criticisms. The 
methods used so far for measuriny alternat ing currents with direct-current 
Precision instruments. were based chiefly upon the thermal effect of 
alternating currents, either through a direct heating of wires, or by 
heating a thermo-couple. ‘They had had a Paper by Dr. Northrup on his 
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“Сотрагаог,” an instrument devised for measuring alternating 
currents with great precision ('* Transactions,” Vol. XXIV., page 741). 
The instrument consisted of two parallel wires connected by a mirror. 
Alternating current was sent through one wire; the heat generated 
expanded the wire and deflected the mirror. ‘Then direct current was 
sent through the other wire until the mirror returned to its first position, 
The direct current was measured accurately witha precision instrument — 
for instance, a potentiometer. The effective value of che alternating 
current was then equal to that of the direct current. Another instrument 
was Duddell’s ^ thermo-galvanometer," This was an ordinary suspension 
{уре coil, of which the ends were connected to а thermo-couple. The 
alternating current to. be measured. was sent. through а stationary 
heater, this heated the thermo-couple, and the current generated turned 
the moving coil. The instrument could be calibrated with direct current, 
and used to measure alternating currents. Generally speaking, the 
disadvantage of this type of measuring instrument was that only a small 
and rather indefinite part of the heat generated in the alternating-current 
heater was transmitted to the thermo-couple. This drawback had been 
recently eliminated in an instrument developed by Dr. Guggenheimer, in 
Germany. He ingeniously combined the alternating current and the 
direct current in the same circuit. The internal connections were similar 
to those of the Wheatstone bridge. Two opposite points of the bridge 
were connected to a non-inductive ammeter shunt, in the alternating- 
current circuit. Two other points were connected to a dircet-current 
millivoltmeter. Four thermo-couples were connected in. the four 
branches of the bridge in such а way that they were in opposition (by 
pairs) with respect to the alternating-current circuit, апа acted in 
parallel with regard to the direct-current circuit. In this wise, alternat- 
ing currents and direct currents both flowed in the same circuit, and the 
full extent of the heat developed by alternating currents in. thermo- 
couples contributed to the deflection of the direct-current instrument. 
The apparatus was made in a form similar to that of ordinary portable 
instruments. The Wheatstone bridge was in the base of the instrument, 
nd the instrument when used as an ammeter could be provided with any 
number of external shunts, from one-half ampere to several thousand, 
The sensitiveness of the instrument was limited only by the sensitiveness 
of the direct-current. millivoltmeter used in it. He asked what objections 
Dr. Sharp had to this or other devices used for. precise alternating- 
current measurement, and what advantage his synchronous rectifier had 
as compared with these ? 

Mr. L. T. Вовіхѕох said the use of a direct-current instrument as the 
detector was spoken of as distinguished from the use of the electro- 
dynamometer for the same purpose, In his experience they had had no 
difficulty with the electro-dvnamometer with separate excitation, and 
did get, as described, good results ; therefore, they saw no objections to 
it. There might be advantages in introducing the further complications, 
and these advantages might become more apparent as time went on, but 
they were not yet fully apparent to the speaker. The difficulties with 
dynamometer instruments, due to suspensions. springs, scales, &e., were 
also referred to, but for moderate currents, at least, they still found that 
this method was convenient, satisfactory and accurate. If the difticulties 
which seemed to be inherent in large alternating-current precision 
dynamometers could be removed, and they were in а fair мау to be 
removed, the ratio determination by dvnamometers would still remain a 
formidable competitor of more complicated methods. Ах far as accuracy 
went there was nothing to be desired. H they eould determine the ratio 
and phase angle of instrument transformers with a degree of precision 
that was well bevond the limits of accuracy which could be had with the 
instruments that they were to be used with, there certainly was no use 
in going further. Dr. Sharp's improvements in the contact making key 
were, of course, very Important and satisfactory, and such a rectifier 
might ultimately be the right thing to use. The author had referred to 
obtaining an average value of alternating currents by means of these 
reversing commutators. This would ultimately be something that 
would be of considerable value, and in that connection he would say that 
he had experimented somewhat with an instrument in which the reversing 
commutator and other means were made use of to determine directly the 
average current, Phe root mean square current was also used in the same 
instrument, so that the instrument determined directly the ratio between 
the two, and in that way the form factor. In shifting the phase in the 
determination of the ratio of transformers, Dr. Sharp brought out quite 
clearly the points for which the speaker had previously contended, d.e., it 
was hardly necessary in commercially good transformers to take this into 
account; when the phase angle was less than two degrees the correction 
term in the ratio formula might be neglected. The method of determin- 
ing the distortion of wave form to which Dr. Sharp referred was most 
ingenious and satisfactory. He would emphasise the importance of 
being able to obtain tests of current transformers, by using a low value of 
impedance, in the secondary circuit. ‘The method referred to of using 
mutual inductances was compared with similar methods using resist- 
ances, and then several advantages were given, but it seemed that other 
methods had these same advantages, and others as well. He had not 
vet given up the idea that some method using thermo-couples would be 
the ultimate method, as no questions of wave form or phase displacement 
in determining the ratio could possibly modify the results. In regard to 
loading transformers at various power factors, he was well satistied with 
present arrangements. The phase shifter deseribed in the Paper was a 
very ingenious and satisfactory device, but in regard to the large current 
shunts, he did not approve of the construction shown. lt eH that 
they were of necessity somewhat inductive, anda moment's consideration 
of the loops which were formed within these shunts and the statement 
that Dr. Sharp made, that the phase angle was twenty minutes— would 
support this view, It was only necessary tosqueeze the two sides of the 
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circuit closer together to remove the phase angle altogether, and with it 
the necessity of determining what the phase angle was, and the correction 
for it in the measurement. This would simplify the whole matter very 
greatly. He had recently devised a line of shunts with these features. 

Mr. W. Н. Pratt had alwavs felt doubt about zero methods of measure- 
ment, unless using а verv close approximation to the sine wave. The 
great source of error in alternating-current instruments of large current 
carrying capacity had been the eddy currents induced in the massive 
copper conductors. Previous attempts to minimise this trouble had 
consisted in using stranded cable, often. flattened. This procedure 
helped а great deal, but came far from curing the trouble. In the twisted 
cable the individual conductors were not all similarly located, and. 
consequently, as the cable heated, the distribution of current flow was 
altered. He believed. that long ago the possibility of water cooling 
instruments was mentioned, but he had never seen it applied until very 
recently, when they constructed a water-cooled watt-dynamometer of the 
reHecting type.. In the water-cooled instrument. the trouble from un- 
certain current distribution was entirely taken care of, the amount of 
current that could be carried in the water-cooled conductor being 
surprisingly great. Of course, in many places water-eooling could not be 
applied, and to avoid the troubles that accompanied the use of stranded 
cable they had used flat hand-braided conductors. Every individual 
strand was located similarly to every other strand and troubles from 
unequal conductivity. due to heating as well as eddy currents, were 
simultaneously avoided. It had been found possible to employ coils 
made in this way in portable instruments, obtaining thereby very high 
accuracy. For some alternating-eurrent. measurements they had 
employed current shunts. Here again they used direct. measurements 
and had not stinted in the power consumed, often using, even for large 
currents, drops as high as 20 volts. By so doing Ц was possible to 
proportion the apparatus so there was no question as to the relative 
distribution of the alternating current uscd in measuring and the direct 
current used in standardising. 

Mr. C. P. Steinmetz remarked that there was one modification of the 
method of measuring alternating current which he did not see deseribed, 
and which appeared to lend itself specifically to the measurement of the 
mean value of extremely small 
alternating currents of very. high 
frequency — frequencies bevond 
those where mechanical rectifica- 
tion was possible. It was by the 
use of an are rectifier, as shown 
herewith. Let R, and R, be two 
rectifiers, with negative terminals 
A, and A, positive terminals B, 
and B, and auxiliary terminals 
С, and (€, and assume that 
between M, €, and between A,,'C,, 
ап auxiliary direct-current аге was 
maintained. to supply the conduct- 
ing vapour stream for the main 


arc. The ‘incoming alternating 
current was connected to ter- 
minals B, and A, while the 


rectifier terminals A, and B, were 
joined to the two terminals of the 
galvanometer G, and the centre of 
the galvanometer coil to the out- 
gomg current. In this case the 
galvanometer measured as direct 
current the mean value of the alternating current. The arrangement, 
which could be modified in various wavs, was that these two rectifiers 
completely rectified the successive half waves of the alternating current, 
irrespective of how small they were, and how high their frequency was, 

Mr. Crayton Н. SHarp, in reply to Mr. Karapetoff, said that the 
purpose of the Paper was not to criticise old methods, but to present 
something that was а modification of these older methods, ог had some 
elements of novelty in it. He would, however, call his attention to the 
fact that this Paper dealt chiefly with zero methods, and that the instru- 
ments of which he spoke were deflection instruments, also that, being 
thermal instruments, they would not be well adapted to zero measure- 
ment work, In reply to Mr. Robinson, he maintained that there was no 
complication in the method here presented, and it hardly admitted of 
question that the rectifier and direct-current galvanometer and shunts 
represented even Jess complication than was involved in the construction 
of а row of electro-dvnamometers, especially as these were subject, 
particularly in the higher values, to difficulties of their own, Moreover, 
shunts could be constructed for much larger currents than cleetro- 
dvnamometers. He also wished to take issue with Mr. Robinson on the 
statement that it was unnecessary to go into the measurement of these 
transformers to any higher degree of refinement than the instrument 
which was to be used in the secondary side was capable of. И their 
transformer was Capable of better work through its constants being 
determined to а higher degree of accuracy, they ought to do it, and then 
to bring up the instrument on the secondary side to a higher standard 
of accuracy to correspond thereto. 

Мг. W. W. Crawrorb, in answer to Prof. Karapetofls inquiry as to 
the particular advantages of the rectifier as used with the direct current 
galvanometer, said that by rectifying the alternating current the entire 
energy available in the galvanometer circuit could be applied. to the 
galvanomcter. А device which converted the available energy. into 
heat, and then, by means of a thermal or some similar effect, regenerated 
a very small proportion of this energy into current, could not have as 


great sensitivencss. In the measurement, by deflections, of moderately 
large quantities, the use of a direet-current instrument with a syn- 
chronous reversing key was not as accurate as the ordinary alternating- 
current instruments. Mr. Robinson had suggested an alteration. in 
the design of the heavy capacity shunt—that designed for 5,000 amperes. 
The calculated phase displacement at 60 cycles of this shunt, based on 
the distance. between the outgoing and returning leaves of the plate, 
amounted to about eight. minutes, whereas the measured value was 
twenty-two minutes. That eight minutes was the amount they could 
probably get rid of by squeezing the plates together. There was an 
amount of fourteen minutes which was introduced by the terminal 
blocks. It therefore was necessary to measure the phase angle of the 
shunt, and this was a desirable precaution, even though all indications of 
design would point to the shunt having a zero phase displacement. 


THE ELECTRIC LIGHTING OF A SUBURBAN RAIL- 
WAY STATION. 


THE INSTALLATION AT SQUIRREL'S HEATH AND GIDEA 
PARK STATION ON THE GREAT EASTERN RAILWAY. 


The problem of how best to light a railway station is one chat 
has to be faced bv every railway engineer. It is, of course. 
essential that the platforms and stairways should be suflicienily 
illuminated to prevent accidents and, this condition. being 
given, the question of cost to a great extent determines che 
method to be used. 

In most large stations, through or terminal, electric hghting 
in the form of are lamps 1s at present emploved. The current 
for these lamps is either obtained at a special rate from the 
public supply mains or is generated by the railway company’s 
own plant. This plant, owing to the large power load which it 
often carries, can be run at a уегу low cost. 

At small stations, on the other hand, the problem 13 rather 
more complicated, owing to the numerous systems that come 
under review, Oil lamps mav be and are still used to а very 
great extent. This method is, however, costly, inefficient and 
unpleasant. Both labour and fuel costs are high, and the 
result obtained is poor. Gas, eicher generated on the premises 
or, more often, taken from the publie supply, is another wav of 
lighting а wayside station. But this, too. 1s expensive, for the 
vas In country towns is generally supplied at a high price, while 
its quality is not of the best. Again, electric lighting, the 
energy for which can be taken from the public supply mains, 
may be emploved. Here, too, the cost is often higher 
than it should be, and to some extent counteracts the un- 
doubted advantages of this method. The most modern and 
least expensive wav 18 that emploved by the Great Eastern 
Railway Co. at their new station at Squirrel’s Heath and Gidea 
Park—that is, to employ a small paraflin engine in connection 
with a low-pressure dvnamo, batterv and metal filament lamps. 

The Great Eastern Railway Co. тау not unjustly be termed 
the pioneers of railway station lighting outside the town area. 
At the present time all their stations within a radius of 6 miles 
from Stratford are lighted by means of low-pressure metal 
filament lamps, the current for which is supplied from Stratford 
Power House through high-tension feeders and small trans- 
formers. Squirrels Heath в ation, which is situated on the 
Colchester main line between Romford and Harold Wood, is Just 
outside the area so supplied. It has been laid down to develop 
the Gidea Park estate, and was only opened for гаће on 
December 1, 1910. 

In considering the problem of lighting this station the method 
described was chosen, as for the purpose it was found to be 
cheaper ihan any other, No publie electricity supply 1s 
available, and even if it were the small plant now working 
would bave the advaniaze over it from the economical 
poini of view. It is also cheaper and more efficient than oil 
lighting. Furcher, in the case of smaller country stations, 
the general method can be cheapened still more by 
installing a battery at each station, and using а port- 
able generator driven by а paraflin engine for charging pur- 
poses. This set could easily be taken from place to place by 
train, run out on to the platform and connecied up to the 
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battery. At a station the size of Squirrel’s Heath, a typical | The mains from the engine room are run, after а short dis- 
outer suburban station, the load is only 23 kw., and the battery | tance underground, overhead t» the roof of the station offices 


emploved does not require charging, even in the winter, more 
than once in three days, so that such a portable set could he 
used for at least three stations. 

Fie. | shows a general view of Squirrels Heath station look- 
ing towards Romford. The double line opens out to four 
through the station, two for up and two for the down iratns, 
while for the accommodation of passengers two island platforms, 
each about 600 ft. long, are provided. The station is below the 
level of the road, and is reached from the latter through the 
booking office and across а foot-bridge, which spens all four 
tracks, and can be seen in the photograph. 

All the station buildings are of concrete blocks made at the 
Company's factory at Ponder's End. The effect of this con- 
struction is very pleasing. 

A view of the engine and battery room, which are placed in a 
small concrete house in the station yard, is shown in Fig. 2. 
The engine was made bv Messrs. Reavell & Co., of Ipswich, and 
is in everv respect in accordance with their standard practice for 
this class of engine. It has a capacity of 10 H.P. when running 
at 800 revs. per min., and is fitted with two cylinders each with 
a bore of 4} in., the stroke being 5 in. The moving parts are all 
enclosed, lubrication being effected on the splash principle. 
Both coil and high-tension magneto ignition are fitted, and, 
while in the ordinary course of events petrol is used for starting, 
paraffin can be employed all the time, if the engine is given a 
preliminary heating. The carburettor is of quite a simple 
design, and the incoming air is heated by the exhaust to assist 
the vaporisation of the fuel. The paraffin consumption in the 
case of this engine is 1} pints per kilowatt-hour. It should be 
noted that the cooling tanks for the circulating water are placed 


Fic. 1, — SQvinREU's HEATH STATION. 


inside instead of outside the engine room as is usual. This pre- 
caution has been taken to prevent trouble from freezing during 
the cold weather, an accident that might very well occur, seeing 
that the engine will only be run every three days. А silencer 
pit of the usual pattern is fitted outside the building, so that 
no nuisance to the surrounding inhabitants (of whom there 
are, however, very few at present) is to be anticipated. 

This engine is direct-coupled to a dynamo, which will norm- 
ally only be used for battery-charging purposes. The field is, 
however, fitted with some compound turns in addition‘ to the 
shunt winding, and these can be switched in, if it is desired to 
run the lighting direct. 
| The battery has been supplied by the Tudor Accumulator 
Co., and consists of 36 cells with an aggregate capacity of 
300 ampere-hours. A switchboard in the engine room is fitted 
with the usual main switches and instruments, as well as with 
the "charge " switch for the end cells. The corresponding 
" discharge " switch is placed in a box on the wall outside the 
engine room along with a voltmeter, marked with a red arrow 
at the proper feeding voltage, so thet if necessary the pressure 
can be adjusted during the night by the foreman porter. An 
integrating meter for registering the consumption at the 
station 13 also fitted on the board. The supply pressure 18 
65 volta, 


| the name of the station to stand out. 


on both platforms ; thence they pass to distributing boards of 
the usual paiiern, one on each platform. The booking office 
building is fed by underground mains on a separate sub-circuit 
from the engine house. Each light is controlled by its own 
switeh, which, in the case of the offices, waiting rooms, &c., is 
placed near ihe light. it controls. The platform lights, on the 
other hand, are all controlled. from а board in the porter's 
room on each platform. The total number of points on the 
station is 95. 

The wiring for the office lighting is run in screwed steel barrel 
in а space between the concrete blocks and the plaster. In the 
case of the platform lighting lead-covered paper-insulated cable 
13 used. 

For lighting the platforms lanterns of the usual pattern are 
employed, the glass sides being etched away so as to allow 


Fic, 2.--THE GENERATING PLANT, 


Reflectors similar to 
those used for street lighting in Marylebone are emploved, each 
lantern containing one 40-watt and one 20-watt lamp. , The 
latter 1s used alone when the passenger traffic has ceased. The 
staircases and foot-bridge are lighted by lanterns containing 
one 40-watt lamp. 

Аз mentioned above, the cost of running such an installation 
is small. Supervision requires onlv one-third of an unskilled 
man's time, while lighting and extinguishing are done bv the 
station staff. Its development should, therefore, be rapid, 
thanks to the combination provided by the small paraffin 
engine and the metal filament lamp. 

A 15-cwt. electric lift is being installed at the station. The 
lift will be worked from a separate battery charged by the same 
generating set. The availability of electric power, at very little 
extra cost, for intermittent work of this kind 13 ап important 
advantage gained by the installation of a small plant as 
described, as the use of any other type of power lift at country 
stations is commercially impossible. | 

In conclusion, we have to thank Mr. Н. W. Firth, electrical 
engineer to the Great Eastern Railwav, for permission to 
describe this installation, as well as Mr. C. С. Skeates, distri- 
bution engineer, for providing our representative with the 
information contained in the above article. 
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THE EARTHED CONCENTRIC SYSTEM FOR DIRECT 
CURRENT COLLIERY CABLES. 


We give below an account of the discussion that took place 
at a meeting of the Institution of Mining Electrical Engineers, 
when Mr. W. Bolton Shaw, M.Sc, read а Paper on the above 
subject. This Paper was published in our last issue. 

Mr. В. AtixswonTH said he had been under the impression that the 
concentric system was a thing of the past. He believed the difficulty 
with it had been due to improper jointing at the joint boxes. He con- 
sidered it а great advantage to have only one live cable instead of two. 
Lighting from a separate generator ог by a separate cable was an ideal 
arrangement, but he thought it was too expensive to be adopted. The 
separate cable was less expensive than the separate generator and cable, 
but did not, of course, get over the objection to the high voltage. 

Mr. W. WixsnoRoUcH thought that the provision of pit lamps accord- 
ing to the requirements of the Coal Mines Regulation Act was sufficient 
to prevent danger in the case of the electric light going out. Running 
separate cireuits was very expensive. | 

Mr. 5. LEE thought the separate lighting for the pit bottom а good 
arrangement. Не had scen a number of plants on the concentric system 
in Yorkshire working very well, and had also seen several in. Lancashire 
which were just the reverse. He did not like the concentrie system at all, 
and he also objected to lead covering. Two insulated wires were casy 
to repair and easy to set going again. He thought two separate armoured 
cables the best arrangement. The concentric cable was difficult to re- 
pair, and in two collieries he knew in South Wales had given а lot of 
trouble. On one insulated system he had never had a fault in four vears 
on an unarmoured cable. This was in а dry mine. With regard to а 
short occurring on a concentric cable, the are might be momentary or it 
might be prolonged. On the earthed concentrie system it was impossible 
to watch anv change in the insulation which might be taking place, 
Whereas in an uninsulated system the gradual giving way of the insulation 
could be seen on the leakage indicator. He suggested that an armoured 
double-concentrie cable, both conductors of which were kept insulated 
from earth and the armouring earthed, might be used. Regarding the 
earthed concentric system, as compared with an insulated system, he 
asked was the risk of contact greater in the case of à man touching the 
positive of the earthed system or either conductor of the insulated sys- 
tem, and would not the double-concentrie system be better ? Also, was 
not an earth detector better than relving on a dead short, and was it not 
possible to get sparking from а coal-cutter wheel due to differences of 
potential, with the possibility of firing finely-divided coal dust ? If 
there was risk from sparking due to the earthed system, ought it to be 
advocated against the insulated system, in which there was по possi- 
bility of храк ? 

Мг. А. К. SrEvENSON said that the carthed concentric system at all 
the pits where he had scewit was working well, and he had heard managers 
express great sitisfaction with it, and wonder why it was not put in for 
new work. He knew of one group of pits where it was taken out, but the 
principal reason was, he believed, because the consulting engineers 
advised replacing it by three phase to bring the phant upto date. There 
had been some trouble there with the concentric system, but it was due to 
the large drop of potential in the armouring, which in some cables 
amounted to something like 45 volts. There had also been а burn-out 
on the generator, due to its having no protection on the negative side. 
He had not come across апу case where an accident had occurred with 
the concentric system. The author spoke of earthing * at the switch- 
board only, as it ought to be.” He would like to know why. 

Mr. А. Newron did not consider the insulated system a safe one, and 
he was quite in agreement with the author as regarded the superior 
safety of the concentric system. He had known a case of à man being 
killed where the concentric system was in use, but this was duc to а piece 
of the concentric cable having been replaced by two single insulated 
wires. The live wire had a bare place on it with which the man came 
in contact. During nine years’ experience of the concentric system at 
500 volts this was the only accident he had known. The accident which 
occurred at Bispham was caused by having fuses on the negative as well 
as the positive side of one of the armoured cables, Не hardly agreed 
with the author's advocacy of one earth plate; he thought it advisable 
to have a second one in the sump as a stand-by. 

Мг. В. В. Sutra thought the ordinary jute serving was hardly sufficient 
insulation for a wet mine. Не instanced a case where an armoured 
bitumen cable with jute serving connected with the concentric system 
had broken down at several points where the cable had been lying against 
the wet sides of the roadway. With unarmoured rubber cable in a damp 
mine it was quite possible to get a shock through the rubber owing to 
deterioration of the rubber or creeping along the braiding. 

Mr. W. Млкіхѕох asked whether the author would consider it objec- 
tionable to have a circuit-breaker on the earth connection at the switch- 
board, Also what density of spark became “ objectionable " ? 

Мг. А. N. HawanTu asked whether there would be any objection to 
linking the circuit-breaker on the negative side with that on the positive, 
or, in other words, to employing a double-pole instead of two single-pole 
circuit-breakers ’ 

Мг. Wm. Heyes asked what was the maximum voltage drop the 
author would allow in the armouring of a cable ; also what was the best 
method of testing the concentric system for leakage. 

The chairman (Mr. LLEWELLYN Foster) said he had had no actual 
personal experience of the concentric system in connection with colliery 
work. Не referred to the casc of the miner who was killed at Wingtield. 


He knew the installation, which was an carthod concentric system at 
500 volts. In this case the concentric system was not carried right up to 
the coal cutter itself, otherwise the accident. would probably not have 
happened. He thought this showed the advantage of carthing every- 
thing, He would like to know whether experience showed the system 
to be entirely satisfactory in a wet mine. Was the armouring liable to 
corrode away from the effect of acid in the water *. He should also like 
to ask why it was that the positive was always made the insulated pole. 
Mr. W. Вогтох Знал, in reply, said, with regard to а separate gene- 
rator for lighting, quite a number of installations had, he believed, 
scparate lighting generators, and in the case of a large installation it 
was а Comparatively small item, compared with the total outlay. It 
was desirable to divide up an installation into a reasonably large number 
of circuits, as this led to better supervision and check from the surface 
on what was going on below by the readings of the animeters in the 
power house. A separate cable for lighting in this case would only be 
one amongst the others, and would be in keeping with the rest of the 
installation, He did not think that the provision of pit lamps altogether 
removed the danger from the electric light going out, though no doubt 
it would be much greater without. The sudden change from brilliant 
illumination to comparative dimness made it difficult for а man to see 
properly for à few moments, until his sight had become accustomed to 
the reduced illumination. When this occurred in the neighbourhood of 
moving tubs, ropes or pulleys, or when getting into the cage, there was a 
certain amount of danger. Не was sorry to hear such a poor account 
of those installations on the concentric svstem which Mr. Lee had come 
across in Lancashire, but it was some consolation to know that the York- 
shire ones were doing better. With regard to the question of arcing, 
when an arc occurred on the earthed concentric svstem due to a fault, 
the nearness to one another of the armour and the core, between which 
the are occurred, ensured a very heavy current, which Invariably brought 
out the circuit-breaker or blew the fuse immediately. In the case of a 
roof girder falling on an armoured cable, the possibility of the cable being 
severed was practically non-existent, owing to its great strength, so that 
the effect would only be a momentary short, as described. With an un- 
armoured cable the probability was that the cable would be severed, and 
an are would occur between the ends if current was passing at the time. 
If the ends were severed on the floor so as to be fairly close to one another 
it was possible for the are to continue, and as it would tend to diminish 
rather than increase the current, no effect would be produced on the fuse 
or ciremt-breaker. To repair the insulated cable, unless the joint were 
soldered, which was generally impracticable, would require a joint box, 
and so would the armoured cable. In this respect, therefore, there was 
no advantage in the unarmoured cable. In the case of a fall of roof or 
other material which did not cut the unarmoured cable, but damaged the 
insulation, it would no doubt be а simpler matter to re-tape this than to 
re-insulate the armoured cable, as the latter would require the armouting 
to be cut and then re-bonded. With the type of joint box of which he 
showed а sample, the latter was, after all, not a very serious matter. The 
likelihood. of the armoured cable being damaged was, however, much 
less than the unarmoured, especially as there were two of the latter to 
one of the former. "Phe system which had behaved so well for four vears 
was somewhat exceptional. Mr. Lee had, however, said he thought two 
armoured cables the arrangement he would prefer, and this, as pointed 
out by the author in the Paper, had the serious objection that it was 
highly inductive. To watch the leakage indieator and sce the insulation 
gradually going was no doubt interesting, but could not be much help, as 
the indicator did not tell which circuit the fault was оп. То find out 
where the fault was it was necessary to go through a process of elimination 
by opening the circuits on the board one by one until the faulty one was 
detected by the fact that when it was opened the leak disappeared. This 
procedure on an installation of any size was usually impracticable during 
working hours—the time when the fault might be expected to occur— 
and if it was necessary to wait some hours for a convenient time to make 
the test, then the leakage would remain on all the time. It was the 
author's opinion that this long-continued leakage constituted а much 
greater risk of danger from tire thana momentary “short.” Inthe earthed 
concentric system it was not necessary to worry about the condition of 
the insulation. If it was sufficiently good not to break down, that was 
all that was necessary, for any leakage between the core and armouring 
which was not sufficient to develop into a short-cirenit was too minute 
to be of any consequence, and, being confined within the armouring, it 
could not cause shock or other danger. lf it was sufficient to develop 
into a “short, it brought out the circuit-breaker or blew the fuse. Ashe 
had pointed out, this was much better than a mere indication on a 
leakage indicator. И did not impress an under-manager very much to 
tell him that the leakage indicator in the power house showed a leak on 
his motor cirenit. He was not concerned about the instruments in the 
power house or their readings; his motor would probably be running 
all right. and he would not see why he should have it stopped. Besides, 
there might be some mistake, and the leakage might not be on that 
circuit after all. But if the leak produceda “short” and stopped the motor, 
the effect would be very ditferent..— There would be an impression created 
at once underground that something was wrong, and the under- manager 
would be most anxious to have the trouble attended to at once. The 
lcakage indicator also did not give any indication of bare places on & 
cable occurring, sav, between the points of suspension. The double 
concentric armoured cable with neither conductors earthed, which Mr. 
Lee had suggested, had the same disadvantages as the double concentric 
earthed system, with the addition that it, of course, meant double-pole 
switches and fuses everywhere, instead of single-pole, which latter was 
not the least of the advantages of the earthed system. Regarding the 
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system, as compared vith either conductor of an insulated system, in 
the first place the completely insulated system was so in name only. He 
did not think anyone with experience of this system would be prepared 
to зау that if he stood on damp carth and took hold of one of the con- 
ductors he would not get a shock. There was always a certain amount 
of leakage from both sides on an installation of any size. Jf these 
leakages were balanced, the leakage indicator would probably show the 
evstem to be in good condition. In addition to this leakage, the indicator 
itself, in a good many cases, earthed the system at half voltage. The 
two sides of an insulated svstem might. therefore. be taken as being at, 
кау, 275 volta above and below earth. while the live side of the concentric 
would be at 550 volts above carth. Without doubt, the shock in the 
latter case would be much тоге severe, but the whole point of the con- 
centric system was that the live conductor was so enclosed that it was 
р impossible to get at it. The comparison was, therefore, 
et ween, sav, half à mile of single cable, so constructed that it was almost 
а physical impossibility to touch the live conductor, and two half miles of 
cable which would give a shock of less severity, but which was only pro- 
tected by а non- mechanical covering like rubber, and was exposed to just 
the sort of damage which the rubber was inadequate to resist. Minute 
sparking from the coal-cutter wheel due to P.D. might possibly occur, 
though he (the author) was inclined to think not. As he had said in the 
Paper, апу information as to what had been observed by others with 
regard to the possibility of sparking occurring would be extremely 
valuable. As to whether the earthed concentric system ought to be 
advocated against the insulated system where there was no possibility 
of sparking, he did not at all agree with Mr. Lee that there was no pos- 
sibility of sparking. As he had pointed out, either cable had a ditference 
of potential from earth somewhere about half the supply voltage, and 
consequently there was the possibility of heavier sparking from faulty 
insulation or exposed conductors than from the armouring of a concentric 
cable with onlv a few volts Р.О. 

Mr. Stevenson's remarks about the burning out of a generator armature 
with no protection on the negative side was a confirmation of what he 
(the author) had pointed out. He could quite understand trouble 
occurring with so large a drop in the armouring as 45 volts. With regard 
to carthing at the switchboard, this was the natural place to do so, as it 
was the converging point for the armouring of all the cables. It had also 
the advantage that the earth connection was then situated where it 
would be under observation, and could be properly protected from 
damage or interference. There was no particular objection to an addi- 
tional earth plate in the sump if desired. Ht was outside the mine proper. 
He would much prefer to have his main and stand-by earth connections 
at the switchboard. А plate in the sump was out of sight and difficult 
to get at, while the connecting cable being in water was liable to be eaten 
away by corrosion; in addition to which the connection to earth thus 
obtained was not a particularly good one compared with, say, 50 yds. or 
100 yds. of buried piping. It certainly would be most objectionable to 
put a circuit-breaker in the earth connections. It was just the one thing 
that should not be done. The negative and positive circuit-breaker pro- 
tecting the generator could be made ax one double-pole breaker if pre- 
ferred. Most, if not all. the accidents which had occurred with the con- 
centric system would not have happened if the necessary precautions to 
which attention was drawn in the Paper had been observed. He knew 
the particular bitumen cable to which Mr. Smith had referred. The 
explanation of the cause of the trouble which the makers gave did not 
кесет to him to be an entirely satisfactory one. What occurred was that 
the compounding on the jute where it touched the wet sides of the road- 
way became soft and slimy, and this softness extended to the bitumen 
insulation between the armouring and the core. The makers put it down 
to the electrolytic action of the minute current which would flow through 
the damp jute. He could understand that this might account for the 
softening of the external compound, but not of the internal bitumen. The 
trouble was got over by the makers supplying another cable which had 
the armouring lapped with several lavers of bitumen tape. He should 
aim at keeping the maximum voltage drop in the armouring to some- 
Where about 15 to 20 volts per 1.000 vds. As to what density of spark 
became objectionable, he could only say that sparking of any description 
underground, even if not dangerous, was objectionable, on account of 
the " moral " effect produced. — Perhaps he ought to qualify this remark 
by saving that he referred to mines where safety lamps were used. 

Earthed concentric cables could be tested with an ohmmeter in the 
ordinary way for insulation. He agreed with Mr. Foster as to the ad- 
vantage of earthing everything. In certain wet mines where the water 
was bad, probably armouring would soon be eaten away, but these were 
more or less exceptional cases, and must be treated on their merits. 
Generally speaking, compounded jute-covered armoured cables in ordinary 
wet or damp mines gave little trouble from corrosion, provided, of course, 
that they were not allowed actually to lic in water or have a stream con- 
stantly pouring over them. He thought manufacturers might devote 
a little more attention to the improvement of the compounding of jute 
coverings, As a rule the ordinary compounding did not penetrate into 
the Jute, and во the waterproofing was defective. It was sometimes very 
brittle, and in dry mines evaporated rapidly, leaving the jute dry and 
often rotten. Thechoice of the negative as the earthed side seemed to have 
originated in America, where the earthed system was first introduced 
for tramways. In the discussion fullowing a Paper read before the Institu- 
tion of Electrical Engincers* by Messrs. J. G. and В. С. Cunliffe, it was 
pointed out that damp insulators on the positive side dried, and the positive 
lead on a three-wire system always tested better thaa the negative. 
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** Electric Traction Vagabond Currents,” by J. G. Cunliffe, M.Sc. 
Tech., and К. G. Cunliffe, M.Sc.Tech., read at Manchester, Match 23, 1909. 


SUBMARINE CABLES FOR LONG-DISTANCE TELE- 
PHONE CIRCUITS.* 


BY MAJOR W. A. J. О MEARA, C.M.G. 


Summary.—aAfter describing early submarine telephone cables. the 
author discusses the three methods of increasing the range of telephonic 
transmission; (1) heavier conductors, (2) “continuous loading." 
(3) “ coil loading." The last-mentioned method was found by the Post 
Office to be most suitable and was adopted in the new Anglo-French 
cable. А description of this cable, its laying and the tests when com- 
pleted are finally given. 


Not only is it some vears since any Paper was read before this 
Institution on the subject of submarine cables, but no account of 
the work done in connection with the development of submarine 
cables for long-distance telephcnes has yet been presented. This is 
perhaps due to the fact that until quite recently little departure had 
been proposed in the standard specification for the submarine type 
of telegraph cable in order to adapt it to meet the requirements of a 
telephone circuit. I propose therefore to give a short account of a 
small portion of the work of the officers of the Engineering Depart- 
ment of the British Post Office, the character of which will perhaps 
be readilv admitted to be not only of great importance to our own 
country, in relation to trade, commerce. and social amenities, but 
also of considerable influence upon our international relations. 

The first submarine cable of апу length specially designed and 
provided for telephonic purposes by the British Post Office was that 
between St. Margaret в Bay and *engatte, laid in 1891. The deta 
available when this cable was designed by Mr. Н. В. Kempe, now 
Electrician to the British Post Office, were naturally somewhet 
incomplete, but the results obtained with the first telephonic circuit 
between London and Paris have proved eminently satisfactory from 
the date of its first use. The laving of the cable (constructed Бу 
Messrs. Siemens Bros. & Со.) was carried out by H.M.T.S. * Mon- 
arch," under the command of the late Mr. D. Lumsden, апа par- 
ticulars of the cable are given in an appendix to this Paper. 

Atr-Space Submarine Са е.—Ш was well known some 50 years 
ago that the high electrostatic capacity of gutta-percha covered 
conductors greatly affected the transmission of electric impulses, 
but it was not until 1887 that a satisfactory theory of telephonic 
transmission was formulated by Oliver Heaviside,! pointing out the 
importance and beneficial effects of self-induction and stating the 
relation which must exist between the constants of a circuit in order 
that electrical waves of all frequencies may be transmitted without 
distortion. Unfortunately, however, it was many vears hefore any 
attempt was made by engineers to apply the mathematical deduc- 
tions which Oliver Heaviside had placed within their reach to the 
solution of practical problems in connection with long-distance 
telephony. 

A proposal which contemplated a solution of the problem by 
materially reducing the electrostatic capacity of submarine cables 
was placed before the British Post Office and was readily accepted. 
The air-space type of cable designed by Messrs. Willoughby S. Smith 
and W. P. Granville was, in 1897, brought to the notice of Sir 
William Preece, then Engineer-in-Chief to the British Post Office. 
The extensiop of the telephone trunk service to the Isle of Wight 
had just been sanctioned, and it was felt thet a suiteble opportunity 
existed for the employment of the air-space type of с^ Ше for the 
projected service. The electrical tests carried out when the cable 
was laid proved it to be in every wey satisfactory. Npeech tests 
were also made, and disclosed no feature in the design likely to cause 
difficulty in practice. It was discovered leter, however, that this 
apparent freedom from defects was due to the fact that the cable 
under test was of too short a length for a complete investigation of 
its telephonic efficiency to be made. Thus, when а similar Anglo- 
Irish cable was tested under practical conditions, a serious defect 
was discovered, namely, that when two telephonic circuits were 
formed on the four wires, it was not possible to cerry on con- 
versation simultaneously without overheering; in fect, serious 
inductive disturbances existed between one pair of conductors in the 
cable and the other pair. 

Great disappointinent was experienced when this fact came to 
light, and to clear up the situation a series of experiments was arranged 
in May and August, 1900, by Mr. (now Sir) John Gevev on the three 
cables (two telegraph and one telephone) which ct thet time con- 
nected Nevin. in Wales, and Neweestle, co. Wicklow. The following 
conclusions were drawn from these experiments :—(1) Commercizl 
telephonic communication between termine! points connected by 
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a 60-knot length of the ordinary submarine telegraph cable of 
the standard type is possible, but there is no margin available under 
such conditions for extending the range of communication beyond 
that distance. (2) The air-space type of cable of a similar length— 
60 knots—does afford г sufficient margin for extending the range of 
telephonic communication very appreciably if combined with suit- 
able zerial conductors, but the existence of overhearing between the 
two pairs of conductors, and the disturbances introduced by utilising 
one pair of wires for telephonic purposes and the other two wires 
simultaneously for high-speed telegraphic purposes, precludes the 
employment of this type of cable for telephonic purposes wholly, or 
for joint telephonic and telegraphic purposes, unless the telegraph 
circuits are impeded and worked at a low speed. 

Within the last two or three years, a further series of experiments 
has been carried out on the Anglo-Irish air-space cable with a view 
to eliminating. if possible, the disturbances referred to. The experi- 
ments were designed with great care, and were carried out for a 
prolonged period, but the results showed that the proposal, which 
had been revived, to utilise this particular cable for the purpose for 


communication. Three methods of increasing the range of tele- 
‘phonic transmission so far as submarine cables are concerned, have 
been prominently before the engineer-in-chief's staff, viz. :—(a) By 
the use of heavier copper conductors. and by an increase, at the same 
time, of the separation between them. (b) By the provision of one 
or more closely arranged lavers of suitable iron wire over the whole 
length of the copper conductors in the cable—the so-called “ con- 
tinuous " loading system. (c) By the introduction at regular inter- 
vals of suitably arranged inductance or loadinz cuils—the so-called 
“ non-continuous " or “ coil " loading system. 

Two varieties of cable in which it was proposed to obtain increased 
efficiency in transmission by the employment of a larger quantity of 
copper per unit of length have been submitted to the engineering 
department, and, needless to say. these have been very carefully 
considered. In both of these designs, provision has been made for 
the introduction of lavers of paper between the copper and the 
gutta-percha. According to our present experience, paper appears 
to be a somewhat unsuitable material to employ in the manner pro- 
posed on account of its hygroscopic qualities, which cause it to 


Fia. 1.— COMPOSITE CORE. PAPER AND GUTTA-PERCHA. 
530 10, copper, 572 10. gutta-percha. (Full size.) 


Ею. 3.— А\В-5РАСЕ GUTTA-PERCHA Fig, 4.—CowPosirE Core. 
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Fic. 2.——AwNaro-FnENCH (1891) CABLE, GUTTA-PERCHA CORE, 
16) Ib, copper, 300 15. gutta-percha, (Full size.) 


Еа. 5.—“ Сохихсос$тх ” LOADED 


CORE. GUTTA-PERCHA. CORE. GUTTA-PERCHA, 


559 15, copper, 552 Ib. vutta-percha (total 


Weights), (Рой size.) weights). 


900 1b. copper, 28) lb. indiarabber, 1,400 lb, gutta-percha (total ‘ 
(Full s.ze.) 


285 10, copper, 180 Ib. gutta-percha. 
(Full size.) 


SECTIONS OF SUBMARINE TELEPHONE CABLES THAT HAVE BEEN ADOPTED OR PROPOSED. 


which it was originally intended, would have to be again abandoned, 
at least for the present. There appears to be little doubt that the 
cause of the failure of this type of cable is due wholly to the difficulty 
in manufacturing it in such a manner as to ensure that the con- 
ductors shall retain the positions they are intended to occupy, t.e., 
„О that their cer tres shall form at every cross-section a true square. 


Telephone Facilities between England and France.—When the 
«question of laving an Anglo- Belgian cable came up for consideration, 
it was decided, in view of the failure of the air-space cable, to use the 
same type as the original Anglo-French cable. The length of cable 
required was about 50 knots. 

In 1908 the French and British Administrations found that the 
public demand for telephone facilities between the two countries 
had increased, and as a result of the negotiations between the Post- 
master-General and the French Government it was decided to pro- 
vide four additional circuits (7.e., two new cables) between England 
and France, each country providing and laying one. This also 
afforded the oppurtunity of attempting to extend the range of inter- 


absorb moisture from the gutta-percha, quite apart from the ques- 
tion of the probable high cost of maintenance that a cable in which 
paper is used may involve. However, an effort is being made to 
discover some effective means of overcoming the practical difficul- 
ties which have been encountered, owing to the moisture exuding 
from the gutta-percha. 

Sections of various types of telephone cables that have been 
adopted or proposed are givea in Figs. 1 to 5. 


Proposals for heavier copper conductor types of cable have in 
recent times been in abeyance, owing to the capital cost involved. 
The two practical methods—'' continuous " loading and “ non- 
continuous " loading—have been the only ones considered, there- 
fore, in connection with the proposal to increase the number of 
cross-channel communications, and they have received close study. 
A schedule is given in an appendix of some foreign loaded sub- 
marine telephone cables together with a short description of what 
is involved in connection with the design of the “ continuously ” 
loaded type of cable. This type certainly appears to offer an advan- 
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tage, as Leing mechanically simpler than the “ coil ” loaded cable, 
but our investigations have shown that the increase in efficiency 
which it wus desired to obtain could only be realised at an incom- 
mensurate cost. Moreover, it has been found that it is not possible 
to predict with sufficientYaccuracy, by mathematical calculation, 
the results likely to be obtained by “ continuous " loading, owing 
to the difficulty in attaching correct values to the electrical constants 
involved. 

40 
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Mils of Loop under Test. 
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Bl of Equicalent Standard Cable, 
Fic. 6.—Evrictency Tests ОЕ “CONTINUOUSLY ” LOADED CABLE. 
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Length, 175 miles, Туре, 4 u&lg4- 1? pairs. 
("57 tim. Wire, Loop 
per mile 


Messrs. A. W. Martin and J. G. Hill, of the Post Office Engineering 
Department, recently carried out a series of comparative speech 
tests on à number of cables of this type by the kind permission of 
the late Mr. C. E. Krarup, engincer-in-chief to the Danish Telegraph 
Service. The results obtained on one of these cables are shown 
grapically in Fig. 6. А wide difference is found to exist between 
the ascertained values for attenuation of “ continuously " load ed 
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source of error lies in the somewhat indeterminate value of the 
permeability of the iron after it has been wound on the conductor. 
Change of permeability due to overstrain during the winding of tho 
iron is known to occur, and this may be large. The disagreement 
between observed and calculated values of the attenuation of cablo 
loaded in this manner requires, and is receiving, further investigation. 

Our investigations clearly indicated that it was possible to obtain 
more appreciable improvements in long-dist»nce telephone cables 
by employing loading coils than by resorting to tho “ continuous "' 
loading of the conductors. Therefore, when the matter of the pro- 
vision of additional submarine cables between this country and 
France was referred to the Engineering Department, inquiries wero 
at once made to ascertain whether it would be practicable to provide, 
lay, and maintain in a satisfactory manner, a subm vrine csble of tho 
“сой” loaded type. It was known that a lead-covered cable pro- 
vided with loading coils hed been laid across Lake Constence from 
Friedrichshafen to Romanshorn; the several festures of the pro- 
blem involved in this esse and the method adopted in пева» Пу Dying 
the cable have been fully described.* The conditions under which 
this cable wes laid, however, were entirely different from thoss 
requiring the consideration of the Post Office Engineering Depart- 
ment, and it will be recognised that, in view of the difficulties which 
would arise in the event of the lead sheathing being punctured, it 
would have been а costly and hezerdous experiment to provide and 
lay a lead-covered сое across the English Channel. 

Whilst our investigations were in progress en article горе red T 
which was somewhat disturbing. In this doubt was тома on thie 
possibility of improving transmission in gutta-percha covered exbles 
by means of the so-called Pupin coils, on account of the low effective 
insulation of gutta-percha to currents of high frequency. In order 
to settle the point definitely it was decided to carry out somo 
experiments. It was gratifying to find that these showed that tho 
actual improvement in transmission was in complete agreement with 
the estimates based on the calculations that had been made. 

In order to be absolutely on the safe side. however, when pre- 
paring the specifications for this new Anglo-French cable, it was 
decided that the general design of the new telephone cable in respect 
of the copper and the dielectric should be exoctly similar to the typo 
already in use, which it was known would provide telephonic trans- 
mission of а certain quality, and that the improvement desired 
could be obtained by the contractors either by means of “ con- 
tinuous " loading or “ coil’ loading, the department simply stipulating 
in the specification that the attenuation constant should not exceed 
The main reason for this was thet if it 
had been discovered after the cable had been laid that coils intro- 
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FIG. 8.—ANGLO-FRENCH CABLE, 1910. 


conductors and those which theory seema to predict. The ехргез- | duced effects not foreseen, the coils could easily have been cut out 


sions for inductance and eddy-current loss take cognisance of the 
air-gaps necessarily present in the wire winding, but the eddies are 
considered as existing in each circular cross-section of the wire alone, 
thus assuming that no current flows from one wire of the winding to 
its neighbours. This is a possible source of discrepancy, but the 
errors 80 introduced are probably small. Perhaps a more important 


at a small cost and the department would still have had a cable ag 
good as the existing one. It is known that under certain conditiong 
of design in the relation of the weight of gutta-percha to that of 


copper per knot, an effect is created referred to colloquially as 
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“ drumminess." “ Drumminess " is à property which causes speech 
to be muffled, and therefore renders it less distinct. In an unloaded 
circuit ** drumminess " is generally unmistakeable when the ratio 
K/R per mile is equal to 0-003. The greater this ratio the more 
marked is the ‘‘ drumminess," Selected firms were asked to tender 
for the additional cable to be provided by the British Administration. 
No tenders were received for the '* continuous " type of loading, but 
three tenders were received for the “ coil " type of loading. In each 
case the method of providing the increased inductance was different. 
In one case the mechanics! aspect of the question had becn very 
carefully gone into, and the device proposed for increasing the 
inductance was certainly ingenious, but this type of cable did not 
promise to be quite so efficient electrically es that which was finally 
selected ; the question of cost was also a ruling factor in the situation. 

The features of the device for loading in the accepted tender are 
as follows :— The two double coils required for the four conductors 
of the cable, each coil being of slightly less than 6 ohms resistance 
and baving en inductance of 0-10 henry at 750 periods per second, 
are inserted at intervals of 1 knot (1-153 miles), but the two coils 
nearest the ends of the cable are inserted at a distance of only half a 
knot from the terminal apparatus, as experiments have shown that 
in this arrangement reflection losses are considerably reduced. 
Each double coil consists of two windings on the same iron соге, and 
one winding is connected in series with cach conductor. By this 
means the gradual change in permeability in the iron core, due to 
ageing will not affect the balance in the two limbs of the telephone 
circuit. Each coil is protected with a sheet of metal foil, in order to 
exclude all possibility of the silk covering of the wires of the coils 
absorbing moisture from the cylindrical envclope of gutta-percha in 
which they are contained. The cores of the cable are connected to 
the envelope at its two ends by tapered solid gutta-percha joints. 
The diameter at the centre of the envelope is 3 in., and at the cores 
where the joints terminate 1 т. An annular rubber distancc-piece 
is inserted between the two coils of a set to give greater flexibility. 
The total length of the joint is 30-75 in. Аз the diameter of the 
cable at the points where the coils are inserted is increased, a larger 
number of sheathing wires are required at those points than over 
the conductors alone. This difficulty is ingeniously overcome by 
starting a second layer of sheathing wires over the cores, about 
27 ft. from the centre of the coil envelope and gradually working 
them into a single layer with those over the bulge. Finally they 
аго terminated as a second layer again over the cores at a distance 
of about 27 ft. from the centre of the coil envelope. The method 
adopted in inserting the coils is shown in Fig. 7 and 8. 

It will be recognised that the mechanical problem in connection 
with this type of cable was more difficult to solve than the electrical 
problem, as it was necessary that the part of the cable containing 
the coils should be so designed that it could be paid over the sheaves 
of the cable ship without any risk of damage to the coils themselves, 
However, I am glad to say that the manufacturers succeeded in 
solving this problem in a most satisfactory manner. 

The attenuation constant of the loaded cable was found on test to 
be 0-0147. If the electrical constants of the Anglo-French loaded 
cable are substituted in the formula 
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it will be seen that the attenuation constant obtained by the sent- 
and-received current test requires that the value to be assigned to 
S/K in the above formula must be approximately 99, whereas the 
value of the attenuation constant indicated by а comparison with 
the artificial “ standard " cable requires the value of N/K to be 80. 


SUBMARINE CABLE-LAYING AND REPAIRING.* 


BY CHARLES BRIGHT, F.R.S.E. 


(Continued. from page 336.) 


Jointing and Splicing.—Having dealt with the various types of 
cable in vogue, the author proceeded to deal with the jointing and 
splicing operations in uniting two lengths whether of the same type or 
of different types. Obviously (said the lecturer), these are operations 
which would form an important feature in any cable work the Navy 
might have to undertake. Let us first take the joint in the conductor 
and insulating material. Asa preliminary. we must cut away the gutta- 
percha insulation of the two ends sufficiently to bare the conductor 
for about an inch and a half from citherend. The several wires of the 
copper strand are now unlaid, and cach is pulled out straight at their 
various angles, сме being taken to give them no twist. Each is then 
separately cleaned either with fine emery paper or the back of a knife 
blade, more particularly in order to get rid of all the compound used 
for satisfactorily uniting the insulating gum with the wire. With the 
aid of a pair of flat-nosed pliers the bared wires are now twisted 
together again into a true strand for about a third of their length. 
The entire length of the exposed ends is then, each in turn, dipped 
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into a lump of molten solder on the soldering iron in order to re-unite 
thoroughly the separate wires of the strand, as so to render them 
practically one wire (Fig. 6). Each end is thon filed down to a long 
tapered wedge or scarf, as shown. The conductor ends are then 
placed in a vice, the respective scarfs being fitted together and pressed 
against one another. The two wedge surfaces are next soldered 
together. Over the joint and one either side for a distance equal to 
its length are wound two laps of fine tinned copper wire, во as to make 
the joint firm and permanent and to maintain continuity in the case of 
separation in the scarfed surfaces by failure of the metallic union. 
The completed joint is then finally soldered over. This work is 
fairly simple, but the corresponding junction in the dielectric is one 
which demands considerable care and experience. We will content 
ourselves here with the more usual case of gutta-percha. 

To begin with, the ends of the core should be pared off to avoid 
joining to the material those portions which have received heat from 
the soldering iron, and which would not, therefore, join properly to 
the new gutta-percha about to be applied. The metallic joint, and 
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There is no doubt that leakage plays a very important part in tho 
transmission of telephonic speech. Recently, whilst in America, I 
found that one of the principal difficulties which had been encoun- 
tered in that country in connection with the loading of long-distance 
aerial telephone circuits consisting of the larger gauges of wire wa: 
chiefly due to leakage. However, the difficulty has been largely 
overcome by the substitution of more cfficient insulators for the 
glass ones which have hitherto been in general use in the United 
States. : 

We have long been aware of the great importance the ratio S/K 
plays in the design of long-distance telephone circuits. In the case 
of gutta-percha cables there is certainly no noticeable leakage arising 
from faulty insulation as in the cese of aerial wires; still the dielec- 
tric currents in such cases are appreciable, and practically represent 
an effective leakage. Dr. Breisig has informed me that he has 
carried out various tests on dielectries and has confirmed the exis- 
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the gutta-percha ends are next cleaned by wiping over with a clean 
rag soaked in wood naptha. The metal conductor is now gently 
warmed by waving the flame of a spirit lamp underneath. Whilst 
this is being done the assistant jointer—over «nother spirit lamp— 
has softened the end of a stick of what is known 2s Chatterton's 
Compound, composed of gutta-percha, resin end Stockholm tar. The 
jointer now lightly dabs the heated compound along the bare con- 
ductor, afterwards spreading the adhering compound evenly around 
the strand with a warm tooling iron. The joint is now ready for the 
first covering. This is effected by drawing a portion of the gutta- 
percha from each end over the joint. The ends of the gutta-percha 
to be joined are warmed by the lamp—in the same way as with the 
compounded conductor—therehy softening it for nearly 2 in. on each 
side, the two ends of the gum being gradually drawn down towards 


tence of such losses. For viscous dielectrics he finds that the value 
of Б/К (where S is the effective leakage, К the capacity in farads, 
and w is equal to 2-2) is independent of the value of K ; in the caso 
Where = 5,000 the value is found to be 0-018. 


(To be concluded). 


one another till about } in. apart, until the joint is enveloped in a 
covering materially thinner than, but nearly as uniform as, the rest of 
the conductor. The joint is allowed to cool and set for a while. We 
next warm and tool over the surface preparatory to applying a fresh 


* Abstract of two lectures delivered to the Royal Naval War College. 
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piece of gutta-percha. А strip of gutta-percha sheet, especially kept 
for jointing, is then carefully softened over the lamp and a piece cut 
off. The jointer takes the strip into his fingers and applies it 
from underneath lengthways. The edges are then raised, and 
gradually, by а uniform pressure, brought together at tho top, so as 
completely to surround the core. The jointer trims off the excess 
strip with a pair of bent scissors, and proceeds to apply the iron, 
heated to the required temperature, to smooth off any inequalities, 
and complete this second covering by rubbing into shape with the 
moistened palm of the hand. The third covering is applied to the 
joint in precisely the same way. In this third covering the strip is 
longer by an inch or more at cach end than the previous one, so as to 
ensure complete overlapping. When finished, a well-made joint із 
usually from 6 in. to 8in. in length. 1t is now cooled and hardened 
with water, the whole process from start to finish usually occupying 
nearly an hour. The work of jointing is of the greatest practical im- 
portance in connection with the repair of submarine telegraph cables, 
hence the length at which I have dealt with this part of my subject. 
A first-rate jointer is an important factor in the success of the work. 
] might have gone into still further details in. view of how much 
depends upon the good behaviour of a joint. 

I will not stop to describe the making of indiarubber joints. The 
principal difference is that a vuleanising process has to be employed. 
This is altogether more complicated and more elaborate, and you are 
not likely to have occasion to deal with the process. Vulcanised 
indiarubb»r joints take materially longer than gutta-percha joints, 
the core itself being composed of different coverings, which require to 
be more or less reproduced in the joint.* 


Fic. 8.—MakiNcG Latp-In SPLICE. 


We now come to the splice in the armour. This, unlike the joint 
in the insulated conductor, may be said to be distinctly a sailor's job, 
being performed on much the same general principles as ordinary 
hempen ropes. On the completion of the joint as described, the first 
operation previous to starting on the splice between the two lengths 
of cable is that of cutting off a sufficient length of the existing inner 
serving, to avoid a double thickness.| In Fig.7 you will sce that the 
iron wires (B) have been opened out in preparation for the joint. 
There are two sorts of splices, applicable for two different occasions. 
There is the butt or *‘ laid in " splice for joining two cables of similar 
type, and there is the overlapping splice, for uniting two cables where 
one is of a materially larger diameter than the other. Turning 
to the first, let us say that two similar iron-sheathed cables, А and 
B. are to be spliced together. The outer serving of this cable is 
stripped off, and the wires unlaid for a certain distance, this 
depending on the length of splice about to be effected. A given 
length of the core is then cut out—preparatory to making the 
Joint in the dielectric, the splice naturally involving a diminish- 
ment in proportion to its length. Ап iron wire seizinz 13 applied 
to B, the distance from the end being regulated by the length of 
splice to be made. If intended for quite shallow water the distance 
13 sometimes only about 10 ft., if for deep water it may be as much as 
16 fathoms long. А good rule for the length of splice in a deep sea 
cable is 1 fathom per wire—t.e., so many fathoms according to the 
number of wires, the object being to avoid the butts between wires 
coming too close to one another. Fig. 8 shows a laid-in cable splice, 
Unlaying the wires is often accomplished with a splicing tool con- 
sisting of an iron collar, pierced with holes and fitted with two 


| * The whole subject of joints and joint making is fully dealt with 
in my book, “ Submarine Telegraphs: their History, Construction and 
Working." 

f Ава matter of fact, th» preliminary operations associated with the 
splice are really performed after “ op^ning out "—previous to the making 
of the joint. 


handles diametrically opposite to one another. The collar is in two 
halves hinged at one side, and secured by a pin at the other. Each 
sheathing wire is passed through a hole in the collar, the core being 
in the hollow centre. A man works the tool along the cable, turning 
it round the cable the opposite way to the lay of the wircs as he ad- 
vanc в, whilst the served core passing through the centre of the collar, 
remains stationary. A second “ hand ” follows with a similar tool 
at a short distance, in order to retain the wires in their proper relative 
position. After the joint in the dielectric has been made 16 is carc- 
fully protected bv jute serving built up to the proper diameter, 80 as 
to form a suitable bed for the wires. Each iron wire is taken in sue- 
cession, cut to the required length and laid in es the corresponding 
wire on the other end is taken-out to the necessary distance, 
Al the wires are similarly dealt with in turn, the individua: 
butts being kept about a fathom apart. The splice in the 
sheathing being completed, опе end is held between tongs, the inside 
diameter of which exactly corresponds to the size of the cable. А 
man then drives the tongs towards the other end of the splice by 
means of a hammer, so forcing the wires into their places and giving 
the cable practically as regular a formation here as elsewhere. The 
splice finally receives a covering of spun yarn tightly wound round 
with a serving mallet. This serving should extend at least 3 ft. 
beyond the extreme limits of the splice. 

Now, as to the overlapping splice for uniting dissimilar tvpes of 
cable, or different lavs. Let us call A the smaller of two cables, В 
the larger. The method of procedure will be precisely the same as in 
the preceding butt splice, until the wires of B have been relaid from 
Bto А. Fig. 9 shows the overlapping splice. All the wires of B— 
sometimes two or three taken together—are now twisted spirally 
round А as before, but without disturbing the sheathing of A. The 
ends of the B wires are then secured with fine wire seizings at about 
every fathom, and the whole splice served over with spun yarn as in 
the preceding operation. This form of splice is often resorted to on 
emergencies, in cases where it would not perhaps be so suitable as a 
laid-in splice, chietly because of the saving in time. Аз in the cace of 


Fig. 9.—OVERLAPPING SPLICE. 


the joint, technical knowledge has little to do with excellence in cable 
splicing. The degree of success achieved is mainly dependent on tho 
* hands " who carry out the work ; and the best cable hands are 
those who have been smart and intelligent sailors—often, indeed, 
hailing from the ranks of the Navy.* 


Disposal of Cable Sections Aboard Ship.—Having dealt with 
the various types of cable, we may consider how you would be 
likely to find them disposed—or how you would require them 
to be djsposed—in a telegraph ship of which you had occasion 
to take charge with some definite cable work in view. In the distri- 
bution of the various sections of cable on board, it is very usual to 
ship the shore end and intermediate types in а separate tank from 
the main type. The fore tank is not unusually selected for that pur- 
pose, the greater length (and weight) of the deep-sea types being 
allocated to the main and after tanks, where all the sections in each 
tank are—as far as possible—spliced up in advance. Indeed, if the 
requirements are fully known beforehand—to the extent of a 1 actual 
programme based on a sufficiently thorough survey—it is sometimes 
possible to splice up the different types of any length of cable some 
time in advance before arriving on the scene of operations. 


(To be continued.) 


Franklin Institute.— Tho Elliot: Cresson gold medal of 
this Institute has recently been awarded to Sir J. J. Thomson, 
F.R.S., Sir В. A. Hadfield, F.R.S., Prof. E. Rutherford, 
F.R.S., Prof. J. A. Brashear, D.Sc., Mr. J. Fritz, Dr. Е. 
Weston, and Dr. Н. W. Wiley, It may be mentioned tha; 
this medal 18 the highest award of the Institute. 


Sar 2 


* For the fullest description of cable splices, reference а he Winds 
to Mr. Н. D. Wilkinson's " Submarine CableLaying and Repairing." 
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CONTINUITY IN ELECTRICITY SUPPLY. 


It is now well recognised that continuity of supply is а 
sine ций mon iv any electricity undertaking that aspires to 
commercial success. At one time, when private lighting 
was the only load, the position was very different ; iu those 
days а rush for candles in the middle of dinner pro- 
vided more amusement than vexation, but with the growth 
of the power load the position has changed very materially. 
Such a load carries much responsibility with it, and inter- 
ruption in the supply may mean serious financial loss to 
those dependent upon it; in industrial works, every hour 
of the working day is worth a great deal to the management, 
and if the supply of electrical energy fails from any cause 
there is expenditure without any equivalent income. | 

When we consider what goes to make up the entire 
system of an electricity supply undertaking, it is recognised 
that the prime movers and steam plant, as the result of 
many years’ experience, have become highly reliable; this 
remark applies also to generators and transforming plant. 
Even if there is trouble with a generator, the load is 
usually transferred easily to the remaining sets before any 
serious harm results. 

Switchgear is more vulnerable, owing to its intricacy, 
but even here the risk has been much reduced by careful 
design. In the network of mains, owing to the sectioning 
that is now usual, defects are generally restricted toa small 
area, and the systematic testing of mains naturally reduces 
trouble in this direction to a minimum. Nevertheless, 
cases will always arise against which the most careful 
testing will be no safeguard. Although cables may seem 
the safest part of the system owing to their immobility, 
yet a labourer with a pick will very quickly do a great 
deal of damage. Even the simple pipes of our gas friends 
meet with misfortune from time to time. 

One of the greatest safeguards in electricity supply 
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would seem to be the linking up of two or more stations 
in support of each other; yet such a course is not without 
its risks, as is rendered evident by the breakdown at 
Glasgow last week. In that instance a fault arose in the 
trunk maiu connecting two stations, with the result that a 
serious drop in pressure occurred on the extra high tension 
mains, and the motor generators andr otaries in the sub- 
stations shut down. 

In a case of this kind automatic protection appears to 
be the only possible safeguard, though it is not one that is 
always welcomed. Some engineers view automatics with 
suspicion, holding that such devices do not invariably act 
as and when they should, and for this reason they prefer 
complete hand operation coupled with common. sense. 
From that point of view it 15 preferable to make switch. 
wear for generating-plant not too fool-proof in its operation. 
With feeders, however, the case is different. Here it 
would seem that automatic protection is the only method 
that ean be adopted. 

Doubtless the lesson of Glasgow is that there is still 
something to be learnt in the direction of the protection 
of feeders. The most obvious precaution is that such 
important links as the feeders between stations should be 
duplicated, but this simple precaution is not enough, There 
must be automatic protection in addition. One of the difti- 
culties here 13 that these automatics will only be required 
to act at long intervals. Such appliances as reverse cur- 
reut relays fur the protection of generators сли Пе tested 
frequently in the ordinary course of operation. With 
feeders that are in continual use this is not so easy, but 
we see no reason why this defect should not be remedied 
by suitable design, Systematic testing would then be 
adopted and there would be no question of trusting to a 
problematically correct adjustment. It is also worth con- 
sidering whether switchgear should not be more coni- 
pletely sectioned, so that if an interruption occurs the 
supply may be resumed with the least possible delay. At 
present a good deal of time is sometimes lost in locating 
and isolating the source of the trouble at a time when 
every moment is of consequence. On the other hand, 
switchgear has become such a costly part of station 
equipment through its continual elaboration that we hesi- 
tate to advocate any further complication. There is по 
question, however, that such precaution must be taken as 
will render a complete interruption of supply froma power 
station а practieal impossibility. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, port 
tree, on receipt of published price, adding 8d. for books published under 3s. Ka 
10 per oent. for abroad or for foreign books. ) 


D. sd 


Electro-Metsllurgy: A Practical Treatise. By W. С. МеМиллх. 
Revised hy W. R. Coorer, M.A, B.Sc. 3rd edition. (London : 
Charles Griflin & Со) Pp. xv. +425. 12s. 6d. net. 


The appearance of the third edition of this admirable text- 
book shows that verv considerable interest is taken in the sub- 
Ject of electro-metallurgy, and that this book meets a want. 
The revision of a book written by another person 1s always & 
difficult matter, sometimes even more difficult than the writing 
of one de noro, In the first place, the weeding out process is 
most difficult, and a certain amount of this must be done in 
order to make room for new material and to re-write in the light 
of our present knowledge, 


Mr. Cooper has thought it wise to omit the greater part of the 
section dealing with the dynamo, and we think he is right in 
doing зо. The practical electro-metallurgist requires current, 
and provided he obtains this it does not matter to bim how he 
gets it. At the same time, it is well to have at least en elemen- 
{агу knowledge of the various sources of electrical energy and 
the manner in which it is produced, Where а dynamo is used, 
he certainly should know suflicient about it to be able to use it 
so ах not to spoil the machine and so as to be able to control it 
for his work. But even after reading about dynamo construc- 
tion ша book be would require to be shown hy a practical man 
how actually to work the machine. On the other hand, we 
are glad to see that the section on primary batteries зв retained, 
because, by studving the theory and practice of these cells, the 
action of plating and electro-deposition is more readily under- 
stood. Another reason, of course, is that primary cells are 
still emploved on à very considerable sesle. In reference to 
the Grove and Bunsen cell, it might have been mentioned that 
Sir Joseph Swan has shown that a mixture of nitric and 
chromic acid eon be profitably employed instead of pure nitric 
acid, This gets rid of the very unpleasent fuming and gives 
a constant E.M.F. 

Chapter V. is retained as before. In it are incorporated very 
useful hints as to the arrangement of rooms, drainage of floors 
and the necessity of pure air, which we regret to say is not 
alwavs recognised by electroplaters. The methods of con- 
structing the plating tanks, the connection of electrodes and 
various other important points аге also included in this chapter. 

The next chapter contains important informetion in re- 
ference to cleansing the articles to be plated. seratch-brushing 
and so оп. There are several additions showing the advances 
which have taken plece since the time of the last edition in 1899, 
On опе point we do not quite agree with the author; the time 
given for depositing an electrotype for printing work is surely 
unnecessarily long. The shortest time mentioned is from three 
to four hours, and for plates which have to withstand rough 
treatment or long wear 15 or 20 hours is mentioned. In a busy 
works we ave afraid it would not be possible to give so much 
time to the preparation of electrotvpes. In many works the 
electrotvper is only given from two to three hours from the 
time the type is set up to hand in the finished electrotvpe, It 
is quite extraordinary what bigh current. densities can be 
emploved in a bath of the correct concentration (20 to 23 per 
cent. copper sulphate) which has a good agitating arrangement, 
and in which the free sulphuric acid is in correct proportion ; 
the correct temperature is also another important point. Of 
course, there are а considerable number of firms who still prefer 
to work slowly, and consider they thus get better results. 
Whether this is so, however, 18 largely a matter of opinion. In 
апу case, no one starting electrotvping would be able to obtain 
good results bv rapid working until he had bad very consider- 
able practice and experience, and he certainly would be wiser 
to vo slowly to start with, 

There are so many interesting potnts in the book that one 
would dike to vo through the chepters seriatim and have а telk 
about them all: this. however, in the space for a review, is not 
possible. In order, however, to show the scope of the book we 
will pick out a few portions at random, and then leave it to 
those interested Iin the subject to obtain the book and study it 
for themselves. | 

The electrolytic deposition of all the ordinary plating metals 
is first given, passing from copper to silver and then gold ; this 
latter, although one of the most frequently deposited of metals, 
is by no means simple, and some of the ditliculties met with are 
set out in the pages devoted to its deposition. As an example 
might be mentioned the gilding of watch mechanisms and the 
imparting to them that peculiar balf-dead lustre appearance, 
We cannot describe it in the review, but it is in the book. 

Chapter XIV. is devoted to the electro-deposition of allovs— 
a уегу important branch of electroplating which is largely prac- 
tised in the Birmingham distriet, particularly in. connection 
with brassing. 

One of the best of the additions is in connection with electric 
smelting. Whereas in the last edition carbide awd the pro- 
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duction of aluminium and its alloys were the only subjects men- 
tioned, because there was practically nothing else being done, 
now the section 1s quite large, and includes the production and 
refining of iron. By-the-bve, we hardly like the term *! alumi- 
nium smelting.’ which has been retained. Tbe production of 
metallic aluminium is one of electrolysis. True, the tempera- 
ture of the fused material is such that the metal is obtained 
пач and can be tapped off, but it ts a very different operation 
from the production and refining of iron. In this latter the 
reaction is due to chemical reactions brought about entirely 
by the thermic effect of the electric current. The same remark 
applies to the terms “ magnesium smelting” and * sodium 
smelting.’ In both of these cases again the reaction is elec- 
trolvtic. 

To describe clearly and shortly the various electric furnaces 
emploved for the refining of steel and the smelting of iron is not 
а very easy matter, but it must be said that Mr. Cooper has been 
most successful in this section ; there is not too much matter, 
hut there seems to be quite enough, and he has sifted out the 
large amount of material at his dispos?l in a masterly manner. 
The furnaces described are the Héroult, Keller. Girod., Ntassano. 
Kjellin and the Roéchling-Rodenhauser, The end of the 
chapter deals with electric welding and annealing. 

The chapters which follow deal with the Recovery of Certain 
Metals from their Solutions, or from Waste Products: the 
Determination of the Proportion of Metal in Certain Depositing 
Solutions; Power Required for Electrolytic Work ; Modern 
Theories of Electrolysis; and а Glossary of substances com- 
monly emploved in electro-metallurgy. The book concludes 
with an addendum containing useful tables, such as the value 
of equal current densities as expressed in amperes per square 
decimetre, per square foot and per square inch of electrode sur- 
face ; specific gravity tables and the interconversion of certain 
standard weights and measures. 

The two previous volumes have been found most useful, the 
present volume has brought the matter up to date, and the high 
standard of the work has been maintained ; consequently we 
expect to see another edition at no verv distant date. The 
printer and publishers are also to be congratulated in the manner 
the book has been got up. Е. Молло PERKIN. 
Das Radiotelegraphische Pr :ktikum an der Technischer Ноћ. 


schule in Darmstadt. By H. Reirs. (Berlin: Julius Springer. ) 
Pp. 91. M.3. 


The book opens with a description of the experimental redio- 
telegraph stations at Darmstadt and Messel, the former of 
which is situated in the electrical engineering laboratory of the 
Technischen Hochschule. The distanee between them is only 
8-4 km., but no doubt that is sufficient for all the purpose 
of instruction, The bulk of the book is devoted to laboratory 
measurements of capacity, self-induction, coefficients of 
coupling, wave-lengths and damping ; and to general tests of 
high-frequency generators, of sending apperetus and receiving 
apparatus. Now it is very easy and quite usual for an author, 
especially a German author, to treat all of these things in a verv 
ecademie manner; it is therefore high praise to sav of this 

ttle book that not è single measurement desesibed in it is 
unpractical or even foreign to the subject of wireless telegraphy. 
The measurements are appropriate ш aim end method for the 
students of a wireless class. as well as for the testing room of a 
wireless telegraph firm. This much more mev be said: That 
for the most part the methods of measurement described are 
drawn from researches concluded in recent. vesrs on subjects 
cognate to radio-telegraphy, and thus the compiletion will be 
useful to quite advanced students of high-frequency electricity. 
W. H. E. 
Hi-h-Frequency Currents. Ву H. EvknvN Crook. 2nd edizion. 
(London: Bailliére Tindall & Cox ) Pp. xii +227. 7s. 64. nat. 

In this second edition the author has revised the subjec: 
matter, and has brought it up to date. 

The hook is useful both to beginners and to experts in medical 
electricity. To the former it appeals by resson of its clear 
eccount, of the apparatus and methods emploved. The prac- 
tised worker will appreciate it for its extensive references and 
quotations from the various writers upon the subject. In this 


respect the author has made the best of the rather poor litera- 
ture which has grown up around the subject of the practical 
medical applications of high-frequency. currents; but we note 
with regret that the author does not seem to be acquainted 
with the valuable Paper of Dr. N. Sloan, of Glasgow, on the 
Physiological Effects of High Frequency Electric Currents in 
Disease, which has done more, perh^ps. than anv other indi- 
vidual Paper to render the effects of high frequency currents 
intelligible. 


THE MAGNETIC PROPERTIES OF IRON ‘AND ITS 
ALLOYS IN INTENSE FIELDS. 


We give below an account of the discussion that took place at 
the meeting of the Institution of Eleccrical Engineers lost week, 
when Prof. B. Hopkinson, F. R.5S., read the Paper by Sir В. A. 
Hadfield, F.R.S., and himself on the ebove subject. An ab- 
street of this Paper appeered in our lest issue. 


Prof. Михлхгя P. Тномрхох sid thit the results in th* Paper went a 
long way to confirm not only th* facts already collected by numerous 
observers, but the tentative theories put forward by Ewing to account 
physically for the various facts. One could hardly desire stronger con- 
firmation of Ewing's theory in its main outlines than the observations 
now put forward to establish that the saturation value of the intrinsic 
magnetisation was practically constant. Interesting as the figures were, 
these did not tell them some things which they would like to know. For 
instance, to what extreme value the magnetising foree was carried. He 
also wished there was a column in th» tables giving the ultimate perme- 
ability at these extreme magnetisitions, and showing whether at that 
stage the materials were really much more magnetisible thin air. Had 
the permeability come down to 2 or anything like 117 Ewing gave b4 
for Hadfield’s non- magnetisable steel; but he had always found it difficult 
to understand how that steel could be what it was if it hid a constant 
permeability, and did not, like all other specimens of iron ог steel, have a 
diminishing permeability in very high fields. Recent researches had 
dispelled the difficulty by showing that these figu s were not final. and 
that we hid to deal with a permeability which diminished as the flux 
density increased. Ном great was the permeability in the extreme ease ? 
It was not uninteresting: because if it were a fact that the p rmeability 
of iron or steel when pushed very far eame t» a figure between 2 and |, 
not differing very greatly from the value for air, there would be little 
necessity for end-corrections in the isthmus experiments. and one might 
assume that the surface of the cones on the right and left of the specimen 
were practically two surfaces of equal magnetis potential, in spite of their 
being bridged across by the piece of iron. If the iron had a permeability 
so low as nearly to approach that of air. th- drop of potentialat the contact 
surfaces would be practically nil. In th» results given respecting quench- 
ing. the authors frankly ви they found a difliculty in Interpreting the 
results, becaus* the specimens were not sapi | 


tently homog-neous. He 
hoped, however 


he authors would proceed further, because it was very 
important to be able to trace if there were a relation between tho magnetic 
state of the alleged phas s of the iron when quenched at different tem- 
peratares, А most important point established was that every single 
specimen of iron or steel behaved magnetically as the sum of its sparate 
constituents with varying individual behaviours. 
else than that in the Paper thev should congratul 
Prof. Hopkinson made use of an extremely useful phras? when he said 
that certain specimens were obviously magnetically “hard.” if when 
introduced into a field of over 2.000 they did not yet become saturated, 
Did the authors intend that аз а new definition of magnetic ** hard- 
ness У Was а substance to be eonsidersd magnetically “ hard” if it 
did not become saturated in any field under 2,000 у | 

Mr. J. №. SEARS asked whether it had vet been proved that a com- 
pound did behave as а mixture, 
the iron-carbon serie: 


If there were nothing 
ate the authors. Lastly, 


It seemed. (to be a posibility in 
s that although the reduction in magnetization was 
proportional to the carbon content. yet. if only the iron carbide could һе 
isolated, it would be found to have magnetie properties different. from 
thoss caleulated on the supposition that the iron and the iron carbide 
were mutually independent. In. regard. to the iron nickel specimens 
the тахаейе properties had been investigated up to something like 24 
percent. of nickel He was interested in the higher percentages of the 
iron nickel compounds, say, 30 and 40 per cent. rickel and above. He 
asked whother any experiments were made with these. 

Мг. W. M. Morpry, who apologised for speaking without having 
studied the Paper beforehand, congratulated the Irstitution on hearing 
an important Paper read by the son of John Hopkinson and the successor 
of Ewing at Cambridge. The Paper appealed to physicians, metal. 
lurgists, and chemists, perhaps, as much or even more than to electrical 
engincera, The definite proportionality of the effect of carbon, shown 
in Fig. 6, seemed to be a discovery of great interest. Не jeined Prof, 
Thompson in thinking the usefulness of Table IV. would be greater if 
broadened by the addition of columps showing the specific resistance 
and the hysteresis loss. Sir Robert Hadtield’s metallurgical researches 
seemed to be very fruitful in the field of magnetism. Some of the results 
were of great industrial value to electrical engineers. Probably tens of 
thousands of tons of coal were saved yearly as a result-of the decreased 
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loss in certain silicon-iron alloys—now known as stalloy—of which they 
first heard in the Paper by Barrett, Brown avd Hadtield some years ago, 
the decrease being mostly due to the increase of the specific resistance, 
He would like to suggest a line of research which the authors might 
some day be able to take up; that was to discover an iron or an iron alloy 
with a high permeability at а very low induction. "he highest permea- 
bility, which might approach, or even. exceed, 4,000, unfortunately 
eceurred in iron at an induction of about 5.000, not a very useful indue- 
hen for mest engincering applications. What engineers wanted was not 
only anjimproyement at the higher end of the scale; but there was coming 
along certain important applications in which an improved permeability 
would be of great use under very low magnetic forces, say, at much less 
thin 075 Н. 

Мг. №. Н. Е. Мевросн asked. whether Prof. Hopkinson had any 
results of caleulations showing what degree of accuracy applied to the 
caleulatiors of the constituents in formula No. |. With regard to the 
ballisti* system of testing it always seemed to him that this method, 
Whether th magaetic field or the specimen was reversed, was a somewhat 
unsatisfactory way of testing iron. Since the latter was in that ease 
being tested with an impulsive force instead of in with constant H. which 
was wanted sometimes in. practice. Some time ago he made a rough 
instrument by which the ballistic change-over method was avoided, and 
read a Paper on it before the lustitution, He thought the present. Paper 
vas interesting and that the authors were to be congratulated upon it. 

Мг. J. Е. May NE said he felt sure the bulk of the work had been carried 
out at Cambridge, and what had been done at Sheffield was very small by 
comparison, 

Мг. GERALD NTONEY congratulated Prof. Hopkinson on his Paper, and 
sud that this remarkable series of alloys made by Sir В. Hadtield had 
already given us the important silicon and aluminium alloys which had 
such low hyscteresis and high specific resistance as was pointed out in 
Prof. Barretts Paper which appeared in the “ Proceedings “` of the 
Institution some years ago. These series of alloys hadalready given us 
the silicon alloy called stalloy. which had such very low hysteresis and 
high specific resistance, and this had, as Mr. Mordey pointed out, already 
savel many thousand tons of coal... Не wished that research into non- 
magnetic alloys would be pursued further so as to obtain one that could 
be machined. Could not these alloys prodnee a non-magnetic steel of 
35/10 tons tensile strength and 30 per cent. elongation, such as would 
be used for the caps and other parts of high-speed armatures and rotors / 
He thought that such material would probably be far choaper and better 
then thy manganes> bronzes which were usd at present for such pur- 
poss. И was quite possible that by suitable heat treatment an alloy 
might be machined while soft, and then made non-magnetic by this heat 
treatment, This whole matter was of great interest to manufacturers 
of electrical machinery, and it was to be hoped that Prof. Hopkinson's 
Paper might have as far reaching results as Prof. Barretts had. 

Prof. J. T. Morris asked whether the saturation intensity of nickel 
and cobalt had been determined, ‘Pho authors pointed out in general 
conclusion No, 2 that they found an alloy in which the magnetism was 
greater thin the sum of that of their constituents taken ni parately ; it 
would therefore seem to be important to get at the value for pure nickel 
in order to test the theory of magnetism developed in iron-nickel alloys. 
The action of manganese was very extraordinary and one felt that it, 
or possibly some compound containing И. would some day be found to 
bea magnetic body, perhaps at some very low or very high temperature, 
copeclally having regard to the magnetic properties of Неон ег“ alloy. 
With regard to the production of high flux dersities, he said that some 
years ago his brother, Dr. D. K. Morris, had sketehed out an arrangement 
for obtaining fields of something like 20,000 units by means of a trans- 
former. It introduced complications, but did away with a number of the 
difteulties which the authors had ex perienced. Йе suggested that such 
fields might be obtained by means of an enormous current being: passed 
through а large conductor in a tube, water being forced through the 
tubs te keep the conductor соо]. In this case the specimen should take 
th: form of a little ring slipped on the tube. With regard to the effect 
of temperature on iron, he asked if the authors could give further 
решаг, 

Мг. №. Н. Сневтох asked hid any Investigation been made as to the 
ch unte, if any, in molecular structure of specimens subjeeted to a high 
maztaetie force à number of times and to reversals Y. What suggested the 
quistion was that on two or three occasions he had known armature teeth, 
that had been subjected to a very high flux, to break off aed foul the 
poles after being run fora comparatively short time. [t did not seem to 
be a case of tensile strength, but it looked as if they had become brittl^ 
In some мау. possibly by а molecular action due to reversal in strong 
fields, f 

Mr. №. Н. Parcuens instanced as a case of molecular distortion due 
to electrical influence some bare copper rods used as battery connections 
at the Maiden-lane station of the Charing Cross Со. During the fire, the 
switchboard and the supports for the rods were damaged, with the result 
that the battery was short circuited, Even where the connections were 
out of the influence of the fire the rods were found to have become quite 
short and to have lost their ductibility, which, however, could be restored 
by annealing. Ё 

Prof. А. Ме\иллам (Sh^ffield) suggested (in a written communication) 
that if possible in every cass à careful microscopical examination should 
he made of the thoroughly polished but unetched sample, as often only 
by that means had they discovered tho presence of finest hair cracks. 
In seme cases they had noted the position of those cracks that were only 

detected in that way, and on fracturing the sample they were s^en to be 
80 fine as to have prevented oxidation. Th fracture along*th^ cracked 
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portion was bright and sparkling, and where а part had been so dove- 
tailed in as to break across the solid the fracture was granular. The 
composition of 1,391 в was such that one would expect. to find. such 
cracks in. NIV. A and. ХІУ, в. The results on the iron-silicoa and iron- 
aluminium alloys were also specially interesting. as the influence of the 
large crystals of those alloys as compared with pure iron did not seem to 
have the same effect in the strong fields nsed as compared with the results 
obtained by Prof. Barrett. He was glad to see in such prominence the 
bar of Sir Robt. Hadtield's manganese steel. magnetic at one end and non- 
magnetie at the other, as he had the privilege of using it in a popular 
lecture some time ago, when it proved the best appreciated of many 
illustrations. Tt would be interesting to know the exact treatment 
necessary to bring into the magnetic condition such a persistently non- 
magnetic material. 

Prof. B. Horkinsox, in reply to Prof. Thompson, said that in prac- 
tically all tests referred to in Appendix LV. the pieces were tested upto the 
maximum of 25,000 C.G.S. units. Every irdividual piece was tested upto 
saturation and saturation was shown ¢ither by comparison at НЧ 25,000 
with Н 2000, or else it was shown by the straightness of the magne- 
tisation curves, Prof. Thompson had also asked for the ultimate per- 
шеа Шу. The permeability was obtained by calculation in any esse 
by taking the value of 1 (remembering that the figures were given in 
percentages of pure iron, for which L was 1.675). ‘The permeability of 
pure iron in a field of 25,000 worked out at very nearly 2. In the case 
dealt with on page 17 in a field of 21,000 units the value of dal was 
26.600. That made the permeability a little more thin 2. Prof. 
Thompson had also made seme interesting remarks about the permea- 
bility of non-magnetic manganese steel, and had observed that in the 
cours? of the research they had not found any material that had а owr- 
stant permeability of the order of 13 or L4 а result which had been 
obtained by Prof. Ewing and also by his (the speaker's) father up to a 
point. He thought there could be no doubt now that there was no steel 
with a constant permeability of 1-3 ог 4. None of these mangarese 
steels had that property. 1 was not dificult to understand that a мес 
might have in low 06195, such as his father experimented with, a constant 
permeability of 1-3 or 1-4, and yet show in very high fields a permea- 
bility not differing sensibly fram unity. That might occur in a material 
that contained а small amount of magnetic matter ard was, magnetically 
speaking, very soft, yet that same material could easily have, in corse- 
quence of that small quantity of maynetisable material, а very small 
magnetic intensity. The permeability of the non-magnetic stecl 
(1010 W.T.) in high fields certainly did not differ fram unity Бу more 
thin ] per cent. Eving's results with the same steel were more difti- 
cult to explain, but he dealt with them in a foot note in the Paper. 
Prof. Thompson suggested that practically no end-correction was ассос 
for the nearly non-magnetic materials. That would he го. ‘The corree- 
tion of 16 рег cent. applied to the meisurement of 1, ard would le 
inappreciable if I were very small. The phrase ©“ magnetic Васа” 
was, he thought, used by Barrett in a joint Paper read before the Ineti- 
tution some years ago, ard he thought it was the reading of that Paper 
that suggested the phrase to him. He did not attach any definite 
numerical meaning to it. but he used it to expres the rate at which the 
magnetism in the material approached the saturation value. Mr. Sears 
had asked whether it had been proved that a compound did behave asa 
mixture, He (Prof. Hopkinson) would put it rather diff rently. “Is 
it proved that a mixture behaves as a mixture?” What they had 
proved was that in an annealed iron-carbon alloy the loss cf magretizm 

ава linear function of the amount of carbon. They had attempted to 
ealeulate from the results on certain assumptions what the magnetism 
of the iron-carbide was. It might be, as Mr. Sears suggested, that the 
presence of the iron affected the magnetism of the iron-carbide, but he 
did not think so, because they were here dealing undoubtedly with a 
mixture, Results with a microscope proved that, and the chemical 
analysis of the stuff proved almost to demonstration that it was a mix- 
ture of iron and iron-carbide. With regard to Mr. Mordey's statement 
about the want of stability of pure iron, that wes true in the neles 
emploved in the ordinary methods of testing. but it cessed to be true 
when the induction was pushed to very high values, and he thought that 
illustrated very well the value of this method of testing asa method of 
research, rot for finding out the magnetic properties which wore likely 
to be of practical use, but as а method of re search into the corctitution 
of materials. Pure iron, which in low бех wes completely ири 
magactically by а small amount of mechanical disturbance, was wholly 
unaffected if you pushed the induction sufficiently high. even by à very 
{аг amount of mecharical disturbance. Taking a piece of pure or 
nearly pure Swedish iron and placirg it between the poles ef a lig 
magnet and subjecting it to a force of about 5,000, which was adequate 
to saturate it, and by mears of a screwing arrangement stretching it 
beyond its clastic limit the saturation value of the iron re maired an- 
affected. Tho authors did not make any measurements of specitie 
resistanecs nor of hysteresis losses; He thought there was somethin e 
in what had been said as to the unsatisfactory character of the ballistic 
method of testing as applied to low fields, but he did not think it affected 
the matter much in very high fields. The manner in which the satura. 
tion value of 1 varied with temperature had been investigated by Му. 
Clark, а research student at Cambridge, and he hoped thortly to publi h 
the results. The effect. of raising the temperature of pure or nearly 
pure ivon was to reduce the saturation intensity of the magnetisation, 
The magnetism disappeared altogether at about 750°C. Some reduc. 
tion was noticeable at 200 deg.. and the magnetism diminished moie 
and more rapidly as the temperature rose. At all temperatures it 
showed saturation just as distinctly алга Чоу temperatures, The fact 


384 THE ELECTRICIAN, DECEMBER 16, 1910. 


that a reduction of magnetism was produced by heating to, say, 400°C., 
proved, to his mind, that temperature had a direct effect on the mole- 
cular constitution, and did not merely alter the arrangement or motion 
of the molecules. Тһе interesting question was whether it destroyed 
the magnetism of a proportion of the molecules by changing their con- 
stitution completely, while it left the magnetism of others unchanged, 
the number of demagnetised molecules increasing with the temperature, 
or whether it changed all the molecules in a gradual way. The hypo- 
thesis that you got at a high temperature fewer magnetic molecules, and 
those of the same kind аз before, seemed more probable, but it wes 
largely а matter of speculation. In conclusion, he said that the work 
hid been rendered possible by the preparation of the extensive serics of 
alloys at Hecla Works, Sheffield, and he acknowledged the help that he 
had received from students of Cambridge University. 


CORRESPONDENCE. 


[E 


GALENA DETECTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of August 26th is published an abstract 
of Dr. Eccles’ communication to the Physical Society on “An 
Oscillation Detector Actuated Solely by Resistance Tempcra- 
ture Changes" ; the detector being galena to galena contact. 
It is a coincidence that Dr. Eccles and myself appear to have 
been conducting researches about the same time with the one 
object. I was not satisfied that crystal detectors are actuated 
by thermo-electric effects ; therefore, I searched for detectors 
with loose contacts of the one mineral and found galena (sul- 
phide of lead) most effective and suitable for wireless purposes, 
both in actuating a relay and in telephonic circuit. 

On March 19, 1910, I applied for а provisional patent in the 
Commonwealth, which was accepted. Юг. Eccles! Physical 
Society Paper is dated May 27, 1910. My resulis were known 
to officers of two Government departments here in 1908, and 
the actual details of my galena to gelena contacts were known 
to officers of the Defence Department in 1909. 


I found the resistance of galena contacts reduced under the 
action of electric waves and, further, found this reduction was 
due to pressure caused by increase of temperature expanding 
the galena at the points of contact. The experiments proved 
to me that an electric current will heat up and produce an 
increase of mechanical pressure between a pair of galena con- 
tacts. Ii was further shown that to get the best results in the 
telephone receiver using gelene to geleng concacts es a detector 
of oscillations, there is г relstionship between the initial 
mechanical pressure and the E.M.F. of the steady current, the 
weaker the steady (or applied) current, the more delicate 
must be the initial pressure. It was found that by increesiny 
the initial mechanical pressure, and the E.M.F., the loudness 
of the sound increased. The E.M.F. could go up to 4:5 volis 
if the pressure of contacis were adjusted. The detected wire- 
less signal could then be heard with the receiving telephone 
held 1 ft. from the ear. 

The experiment with which I was able to demonstrate that 
galena contacts expand under action of temperature due to an 
electric current heating up the junction is simple. 

In Fig. 1 А B ere two insulated No. 28 copper wires. These 
are twisted together for about 1 in., the ends bared and con- 
ductively attached to two cubes of galena, g. The other ends 
of these wires pass through a thick piece of cork, C, glued to en 
upright. The cork is to deaden mechanical vibration and the 
twisting of the wires is to prevent the transmission of any 
mechanical vibration that may pass the cork. The galena 
contacts are then in a mechanically damped condition. 

The circuit is arrenged as in Fig. 2 in which g is the galena 
contact, B the battery, P the potentiometer, and T the tele- 


phone. By adjusting the mechanical pressure at yg ‘end the 
E.M.F. by the potentiometer P, а position is found at which, on 
closing the circuit, the telephone gives out à musical note 
(whistle), showing that en alternate increase and decrease of 
pressure occurs at the junction. 

This could only come about by the temperature at the con- 
tact expanding the minute points of galena and kicking the 
contacts apart by the sudden pressure; the contacts return, 
become again heated and again kicked off with a rapidity 
sufficient to produce the high musical note. The action being 
precisely the same as the Trevelyen rocker experiment in 
which a hot fluted copper bar is placed on the edge of a block 
of lead and heais the contact, the sudden expansion of the 
lead throwing the bar up, the hot bar falls and touching the 
cooled lead, again heats it, the alternate heating end cooling 
of the lead keeping the bar rocking. The bar then gives out 
& musical note owing to the high rate of vibration. I found 
that a pair of galena contacts arranged in delicate flexible 
contact, as in Fig. 1 ect the same as the hot copper-lead rocker. 

In the case of galena contact used for detection of electric 
oscillations, I find the initial mechanical pressure must be 
greater than that at which the rocker effect occurs. It seems 
to me that, in the case of the galena to galena detector, the 
reduction of resistance is due to pressure of contacts produced 
by expansion of the minute point of mineral at the contact, 
the latter being heated up by the oscillatory current. When 
receiving with this detector, the first group wave produces а 
considerable coherence, weakening the effect of the following 
group waves. This initial coherence is sufficient to keep a 
relay closed, and although the first group wave has reduced 
the resistance sufficiently to hold the relay closed, there is still 
sufficient decoherence and coherence with each subsequent 
group wave to affect the telephone clearly, so that with the 
galena to galena detector we get the important dual effect of 
the first group wave ringing a bell or lighting a lamp, and the 


Fic. 2; 


subsequent group waves giving the message in the telephone 
in Morse code. This experiment I made in the presence of the 
Postmester-General and the Chief Electrical Engineer to the 
Post Office, October 6, 1908, and prior to that the apparatus 
was in the hands of the Defence Department for private trial. 

I enclose an authorised copy of ту provisional patent, of 
which I hold the official Commonwealth acceptance, dated 
March 19, 1910.—I am, &с.. 


Melbourne, Victoria, Sept. 29. HENRY SUTTON. 


Our correspondent also enclosed à photograph showing 
wireless telegraph apparatus. including galena receivers. We 
forwarded а сору of this letter to Dr. Eccles from whom we 
have received the following communication :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: T thank you for giving me the opportunity of being the 
first to congratulate Mr. Sutton on the fact that his patent for 
ihe galena detecior ante-dates my Paper. I may add that it 
would have been a matier of regret to me if the Paper hed, by 
prior publication, mjured a meritorious inventor. 

Your correspondent's object was technical, mine was scien- 
tific; but while echieving a great technical success he offers 
an explenation of the mode of action of the galena detector. 
He suggests that the fall of resistance 2t the contact 1s due to 
the increase of mechanical pressure there through thermal 
expansion produced by the current. This possible effect, and 
other conceivable ones, I include in the “ negative temperature 
coefficient of resistance of а contact" used in my Paper, but 
inasmuch 2s I have failed to find а useful oscillation detector 
constituted of a contact between substances possessing positive 
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coefficients т the bulk, I believe we always have to deal, in 
good detectors, with bulk negative coefficients of resistance. 
When I read the Paper before the Physical Society in May 
last I announced that if the galena detector is traversed by a 
suitable current while shunted with a telephone and а condenser 
there is heard in the telephone a singing sound whose pitch 
changes with change of the capacity of the condenser. I men- 
tioned this as evidence of a falling characteristic for these (and 
other) detectors, analogous to the cheracteristic of the singing 
arc, and I stated that this musical sound was difficult to match 
on à monochord because it was marred by a background of tone 
which is similar to the sound heard, even when the shunt cir- 
cuit is removed, in another telephone placed in the direct cur- 
rent circuit through the detector. Itis this latter sound—that 
heard in а telephone when a suitable direct current is passed 
through a circuit comprising telephone, detector and source of 
E.M.F.—which your correspondent attributes to Trevelyan 
rocker action. I looked into this some time ago, and have been 
trying recently to obtain photographic records of these pulsat- 
ing currents with a thread galvanometer. In the majority of 
contact detectors this phenomenon may be due to the negative 
bulk coefficient, but for the singing of metal contacts I have 
meanwhile arrived at the following explanation in preference 
tothe“ rocker " one: The heat generated by the current at the 
constricted pathway across the contact warms the contiguous 
matter, causing expansions which enlarge the area of contact. 
Consequently, the current density decreases, cooling follows, 
since there is other resistance in the circuit, and contraction 
re-establishes the former state of things. This cvcle takes 
place verv rapidly at a rate affected by the inductance and 
resistance of the telephone in the circuit. The singing pheno- 
menon in detectors must have been noticed by everyone who 
has worked with the crystal detectors which came into vogue 
some years аро. I may mention, by the wav, that a similar 
explanation seems to hold good for the electrolytic detector. 
True Trevelyan rocker action involves complete interruption 
of the current, and does not occur in contacts usable as de- 
tectors. It is best exhibited at a contact of metals. For 
Instance a contact of a pair of lead electrodes, when `` rocked ” 
by an appropriate current through it, cuts the current up into 
pulses. This broken current affords efficient means of gene- 
rating electrical oscillations in such testing circuits as those 
described in my Paper on Coherers (THE ELECTRICIAN, 
Vol. LXV., р. 124). One of the pieces of lead should be 
mounted on an iron wire, so that delicate adjustments of the 
contact may be made by a couple of permanent magnets.— 
I am, &c., W. Н. EccrEs. 
South Western Polytechnic, Dec. 13. ``. .. 


А NEW ELECTROSTATIC VOLTMETER DESIGN. 
NIR : Most electrostatic voltmeters consist of air. condensers 
of variable capacity, the variation or capacity being effected 
by making one coating movable, the amount of controlled 
displacement from zero position being а measure of the Р.О. 


between the coatings. Thus, with a rotating movement, if 
V be the P.D., C the variable capacity and 4(8) the controlling 
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| с 
torque, we have deflecting torque = V de and displacement con- 


tinues until the following equation is satisfied :— 
9 ^2 
ade 
$4946 | V- d 6 3 
ie €1 Ы dà | ) 


8 
t.e. until | $ (6)d8 — AV (c, — с). 
0! 

Consequently if (8) is an integrable function of (8), and C a 
mathematical function of 0, then V can be expressed direztly 
in terms of 0. 

As with voltages of, say, anything between 30 and 300 the 
deflecting forces are very minute, trouble often occurs in elec- 
trifying the moving system ; by means of the following design 
this trouble is entirely obviated. 


In this design the metal coatings are both fixed, and consist 
of two co-axial metal cylinders, with the same number of evenly 
spaced openings cut out of the cylindrical surfaces of each (see 
A and B, Figs. 1 and 2). In the space between the metal 
cylinders and co-axial with them 1s supported a cylinder of 
dielectric substance, the specific inductive capacity of which is 
different from that of air. This dielectric cylinder has the 
same number of evenly spaced openings in its cylindrical surface 
as the metal ones (see G, Fig. 2). The variation in capacity is 
effected by the rotation of the dielectric cylinder between the 
metal ones. 

Now all experiments go to show that the so-called dielectric 
constant of any material so far from being а constant, increases 
more or less with time of exposure to the electric field, in many 
cases there being а sudden initial vield. (бее experiments by 
Prof. Thornton, “ Phil. Mag.," March 10, 1910.) 


Ею. 1. 


Consequently, denoting the dielectric: constant by К, if a 
steady P.D.were applied between the fixed cylinders, there would 
be a more or less slow creeping action of the pointer attached 


| | 4 
to the dielectric cylinder, as the deflecting torque 4V P gradually 


increases with time, C involving K. This instrument would, 
therefore, be useless for measuring steady P.D.s, as the position 
of the needle would depend not only on the P.D., but on the 
previous electrical history of the substance. If, however, a 
dielectric could be obtained which gives little or no yield during 
the first second or so of exposure, the above method might be 
used for measuring alternating P.D.s. Referring again to the 
article mentioned above, it will be seen from Fig. 2and Table 
HL. that flint glass best satisfies the required condition, also, on 
account of its high initial value of K, this seems a suitable 
substance. 


Fic. 2.—SEcTIoN THROUGH L. M. 


Fic. 3. 


Working out the most suitable dimensions, we get :— 

Outside diemeter of glass cylinder —5 cm., air-gap between 
cylinders 20-4 ст. For this particular case, with а Р.О. of 
300 volts, using only three evenly spaced openings, so as to 
have a large angular deflection and a working length (see l, 
Fig. 1) of cylinders— 10 cm., clearance between glass and 
metal—0-025 cm., we get a deflecting torque— 20 dvne-cm., 
about. А quartz fibre 0-01 cm. diameter 10 ст. long, when one 
end is fixed and the other end twisted through 60 deg.. gives а 
restoring couple of about 30 dyne-cm., and is quite strong 
enough for supporting such a glass cylinder as the above, and 
would, therefore, act as a suitable control. The deflectine 
torque in this case is rather greater than with the ordinary 
type E.S. instruments for the same voltage, but the inertia of 
the moving system is very much greater, so that this instu- 
ment would be very far from dead beat. For zero position. 
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the solid parts of the dielectric cylinder should be first beginning to provide such an instrument which would help to popularise 


to enter the space between the solid parts of the metal cylinders ` 
(see Fig. 2), and the capacity goes on increasing till they are | 


wholly between (see Fig. 3). Obviously any further movement 


measurements of this class. 


With regard to Dr. Sharp's second point—namelv, the de- 
sirability of using an electrical measuring instrument with the 


will reduce the capacity—7.e.. 4/48 becomes negative—and | apparatus—naturally an ammeter could easily be provided, if 
we get a torque in the opposite direction. so that no further | so desired, but this would add to the bulk, weight and cost of 


displacement is possible. 
the instrument is increased proportionately with the number 


of openings, there is a proportional decrease in the maximum 
angular deflection. 


Now, Юг a small deflection, dô, we have 
T6d6 = 3 V?dc 


Ird (8) 
and de—-4 у | 
lr 

M — 2 . . ° . . e 1 

" төрүт. (1) 


where T=torsional constant of suspension. 
V=P.D. between coatings. 
c=capacity of system. 
7=mean radius of air-gap from axis of cylinder. 
[= vertical length or working length of metal cylinders 


as dielectric comes opposite them. 
1 1 1 
D d d 
d — thickness of air-gap. 
d'—equivalent thickness of air-gap with dielectric be- 
tween coatings. 

From (1) we see that the deflection 4 is proportional to V?, so 
that with suitable controlthe scale divisions soon begin to get 
verv much spread out. This, however, may be obviated as fol- 
lows : In order to get equal scale divisions we require that d0/dV 
=A (a constant). Having settled on the size of the scale 
divisions, and hence A, we might make either l or d (thickness 
of air-gap) some function of 0 which would produce this result. 
It is obviously much more troublesome to alter d than l, so 
putting 1 (6), the problem is to find what this function /(6) 
must be in order to produce the required result. 


0 0 
If А, i.e., if У=х aud putting (6) for 7 and sub- 
stituting in (1), we get 


0 r 


i.e., 6) =8т0 . AT. g 
or putting rÜ =х and (0) =у, we get 
ху= В, where B=8rDA°T. . . . (2) 

Consequently, for equal divisions on the part of the scale 
particularly required, [ must vary as the ordinates of the 
rectangular hyperbola given by equation (2). 

It should be noted that the above theory takes into account 
only those tubes of induction that pass radially between the 
cylindrical surfaces.—I am, &c., 


Wolverhampton, Dec. 10. В. BuRROWES. 


SURFACE BRIGHTNESS PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I should like to make a few remarks оп Dr. Sharp’s 
letter in THE ELECTRICIAN for December 9th. 

The first point raised by Dr. Sharp is effectually dealt with in 
your editorial note at the foot of his letter. Certainly measure- 
ments of brightness have been made in the past, and Mr. 
Mackinney and I, in the complete text of the Paper before the 
Optical Society, referred to some of this work. Besides Prof. 
Weber, Bouguer, Petruschewski on the Continent, Dr. C. H. 
Williams in the United States, and, no doubt, many others 
have experimented in this direction, and I can quite under- 


stand that Dr. Sharp's well-known instrument can be applied 
tothesame purpose. But I believe I am right in saying that по | 
very simple and portable apparatus for measuring brightness 
has been extensively used in this country, and our object was 


Hence, though the sensitiveness of , 


the apparatus. It would also remove its fundame.tal simpli- 
city since the observer would now have two readings to which 
to pay attention. One would, therefore, prefer to avoid making 
use of an ammeter or voltmeter unless absolutely necessary. 

In designing any instrument of the `` illuminometer ” class, 
one has naturally to strike a balance between extreme accuracy 
and extreme simplicity. If one aims at the order of accuracy 
obtainable in a well-equipped photometrical laboratory the 
apparatus tends to become a travelling photometer-room rather 
than a truly portable instrument. Our desire has been rather 
to provide something that can be carried about as easily as a 
hand camera. 

It тау be added that in the case of the Harrison and Trotter 
instruments experience seems to have shown that an electrical 
measuring instrument is not absolutelv essential. Moreover. 
in order to be of апу real service the ammeter used would have 
to be an accurate one and to be read with considerable care ; 
should it be slightly incorrect, it might prove misleading rather 
than otherwise. Again, there are other conceivable possible 
sources of error, such as an alteration in the candle-power of the 
lamp. against which the ammeter would constitute no protec- 
tion. The Lumeter instrument can be so easily checked and 
reset that it seems better to regard it frankly as a temporary 
custodian of a standard of illumination and to calibrate it 
before use. This is mv usual practice. I have constantly 
taken a series of apparently perfectly consistent readings in 
the course of an evening. and found subsequently that the 
calibration was still correct. 

It need hardly be said that in order to get laboratory accu- 
racy special precautions are essential, but the sources of light 
met with in practice are themselves so variable that this is 
rarelv desirable. But I think that in almost all cases I would 
rather aim at extreme exactitude bv securing an average result 


from several instruments in the hands of separate observers.— 
Тат. &c.. 


Westminster, Dec. 12. J. 5. Dow. 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


NIR: Тат obliged by Mr. Hookham's courteous and careful 
explanation of the way in which our imports are paid for. It is 
an explanation with which I am familiar, but I was anxious to 
have it from Mr. Hookham in order that I may point out that 
he has entirely abandoned his theorv that goods pay for goods. 
or even that employment pays for employment. I wish that he 
had answered ту second question, аз I should have been able to 
complete mv argument from his own words. He probably 
hesitated to take the necessarv space, and as I also am efraid 
that this correspondence has become wearisome, I will answer 
the question myself and make this my last letter. 

Now, anyone sufficiently interested to read this corre- 
spondence carefully will note that my case is based on the 
assumption that if we kept out foreign manufactured goods by 
means of a tariff we should make them ourselves and thus 
provide employment. This 1s undeniable. 

Mr. Hookham's case is that we have only employment where- 
with to pay for employment, of which he has produced neicher 
evidence or argument, and therefore anv exclusion of foreign 
made goods would decrease employment in those goods which 
go to pay for them. Ithen press Mr. Hookham to вау how our 
imports are paid for, and he at once abandons the employ men: 
for employment theory, as may be seen from his letter of the 
7th instant. In order to pay for our vearly imports of goods. 
Mr. Hookham has to avail himself of the money which we earn 
by carrying, which may be considered employment, and elso è 
big slice of our dividends on foreign investments, which 
certainly may not. Now, there is no economic law thet we 
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should not carry the goods and also pay for them by similar 
exports, nor is there any economic law that we must recelve рау- 
ment of these dividends in goods, and the answer to my second 
question. provides the proof of this. That second question 
was (his :—" И our exports exceeded our imports, аз they 
conceivably might, how would they be paid for ? " 

Asa matter of fact, our exports did exceed our imports in the 
vears 1800 to 1846 hy some thousand millions sterling. We 
did not take payment of that excess in goods; we acquired 
capital rights abroad, which is exactly what we might be doing 
to-day, to a much greater extent than we are doing, under а 
sensible fiscal system. Therein lies the element of truth which 
underlies the Free Trade fallacy that goods pay for goods. 
The Free Trader accepts that theory that goods pay for goods, 
and then, when pressed to demonstrate it, does as Mr. Hookham 
does, endeavours to demonstrate it in a given vear, whereas it 
was the goods which we sent out in those years when our 
exports exceeded our imports, which entitle us to the dividends 
which enable us to meet our liabilities to-day, when our 
imports exceed our exports. 

] trust these startling figures of the vears 1800 to 1846. during 

which we were also doing carrving and earning dividends, 
that further increased the difference in our favour, go to prove 
conclusively that there is no necessary balancing of goods with 
goods. : 
Under a. proteciive tariff we were building up wealth in 
every quarter of the globe, while to-day we are to а large extent 
living on the income derived therefrom. Mr. Hookham has 
truly said that we are the only people who can afford it. 

Meanwhile, che sirugele for world supremacy is going on, 
sometimes т а militery sense, 2nd always in a commercial, 
snd che two greet anieconists to-day are Germany and our- 
selves, The only true ies; of а nation's prosperity is iis 
eepecitv to support end procecc its own people, 2nd by that 
test we fail bedly in comparison with Germany, who is import- 
ing people at the race of 600,000 per annum, while we are 
exporing at the rete of 250.000. Germany's agricultural 
population has grown in 20 years from two millions to ten 
millions, while ours in the seme period bas decreased from 
2,000,000 £o. 1.000.000. Germany's total population is now 
50 per cent. greater than ours. Ti is idle to assume that wealth 
will remetn with the nation which lacks men power. 

These are some. indieztions of. tbe world movements that 
are going on while we still develop Ис type of mind, due to 
prosperity and extraordinary insuleritv, which is content to 
draw triangles and place Lombe rd-street at one corner in an 
eitempt to prove that a small minority in this country is right, 
while the vest majority of the Anglo-Sexon race, as practically 
every other civilised country, is wrong. I would urge them to 
draw their triangles big, and place the British race at the apex. 
This would benefit the electrical industry, as it would benefit 
every other. and to do it we need Imperial Federation, which 
mens Tarif Reform.—I am, &c., 

Holhnwoed, Dec. 13. A. BRUCE ANDERSON. 


TO THE EDITOR OF THE ELECTRICIAN, 


_ NIR: In further reference to my letier of October 30. Taking 
Inco consideration that a large quantity of gold and silver is 
annuelly used in fhe aris and sciences and industries of this 
kingdom, estimated between four and five million pounds (and 
this represents the surplus yearly over a period of years), we 
may dismiss the movements of gold, bullion, and specie from 
the discussion, since they tend to equality. | 

This leaves the wav clear to discuss the question of exports 
and imports, and their bearing on the tariff or non-tariff 
question ; for if it can be shown that exports pay for imports. 
end imports can only be paid for by exports, it 13 evident that a 
чорраке of imports means also a stoppage of exports. It will 
he noticed that every year the “ balance of trade increases, 
and the explanacion of that balance for one year will apply to 
ell the others. - Last vear the balance (vide Cd. 5,298 of 1910) 
was £236,000,000. Two explanations of this disparity are 
offered, namely : (1) We huy so much and sell so much less, 
therefore we are in debt ; (2) we sell so much, apd gain so much 


Ы 


more in return—we make the difference in profit. Both 
claims are wrong, as there must be, over any period, a balance. 

As the Board of Trade returns deal only with material goods, 
the factor that goes to make up the " balance of trade" 
cannot be goods, and, as shown, is not gold. Ву political 
economists the balancing factors are called * Invisible exports 
and imports," because they can only be in the main estimated, 
though no doubt can arise as to their actuality. These jiems 
are classified thus :— 

(а) Amount due for freight on ocean carrving trede. 

(b) Interest on eapital invested abroad. 

(c) Purchase of diamonds, &c. 

(d) Payment for military and civil services rendered abroad. 
) Expenditure of travellers abroad. 
) Tribute of subject nations, 
) 


р) Commission on financial transactions. 


t 


Sir В. Giffen, some vears ago, estimated the amount from 


freights as £90,000,000 (it is now probably nearer £120,000.000), 


and in connection with this it is well to call to mind that we do 
the oversea carrying trade of half the world ; as an example, we 
do clese оп 70 per cent. of the United States trade, Germany 
13 per cent., France 10 per cent., and the U.S. shipping and 


other nations the remainder! Our mercantile marine 1s 


found in every porc aud harbour of the globe. 


The capital invested abroad is not exactly known, but is 
estimated. at £3,050,000,000, and the interest on that sum is 
paid for by imported goods, The income tax returns give the 
declared. value as £89,000,000, made up of £32] millions from 
Government securities, £23 millions from foreign rails, and 
£331 millions in other securities. These by no means represent 
the total; they exclude a lerge amount which cannot be 


identified, such as profit from trams, breweries, plantations, 
mines, shipping (noc freight), banks, insurance companies, &c., 
which have been financed by British money and are estimated 


to be quite £30 millions or £10 millions, and the total cannot 


be less than £125 millions. 


Diamonds are not given in the official returns, as there 13 
difficulty in recording such easily moved small but valuable 
articles; but the Cape Government have en export tax on 
them, which gives about £6 millions as the value senė to the 
United Kingdom. The other items are comparatively small 


amounts, 


It follows naturally that И а British merchant buys goods 
Пот а foreign. merchant they can only be paid for by a 
corresponding export, not necessarily by the ordering merchant 
but by goods exported to the order of a foreign merchant, and 
the settlement is effected by bills of exchange. The simplest 
illustration would be by a French export to England paid for bv 
a British export to France. In point of fact, however, this 1s 
seldom the case, as goods to France may be paid for by goods 
from China or elsewhere, the bills of exchange passing through 


various nations. An actual instance of exchange recorded on 
the authority of {һе ^ Manchester Guardian " 
уегу clearlv, and needs no apology for reproducing (the actual 
documents were in the `` Guardian ” writers hands, but he 
used initials for obvious reasons) :— 

“In the middle of November, 1906, D. S. & Co., of London, 
bought textile fabrics worth £453. 9s. 9d. from E. S. & Co., 
Zurich. | К. М. & Co. having sent the goods, wrote а bill known 
asa ‘Sterling bill of exchange ' :— 

"Zurich. Nov. 20, 1906. 

| “£458. 9s. 9d. sterling. 

“Three months fromdate pay by this of exchange to our order the sum 
of eee Өз. ЭЧ. sterling value received, and place th зате to account ан 
advised. d 


“Messrs. D. S. & Со.. London.” E. S. & Co., Zurich. 
That is, in three mouths! time D. S. & Co. will be called on to 
рау the holder of this bill the sum named on ii being presented 
at their office in London; but Е. У. & Co. wanted the money 
there and then in Zurich, so they endorsed it to F. & Co. 
Zurich, who paid cash for it. The buyer in turn endorsed it. 
and paid it to his bank, the Société de Crédit Suisse. The bank 
sold it to M. & Co., a German firm, who endorsed it to the 
Imperial Bank of Berlin. The Berlin-bankcsentzit to their 
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branch in Crimmitschau, and the manager sold it to B., a 
merchant. B. endorsed it to G. & P., of London, from whom 
he had purchased British goods; G. & P. sent the bill to 
D. S. & Co., who immediately paid it. Thus, goods from 
Switzerland were paid for by British goods to Germany. 

The manufactured goods imported (including electrical) into 
Great Britain were in round numbers, last year, £147,000,000, 
paid for by goods and services as shown. Supposing the raw 
material imported, and we make the goods ourselves, what 
happens ? Accepting the Tariff Reform theory that the cost 
of production equals half the cost of the finished article, it ìs 
clear that the raw material would be worth only £78,000,000. 
This would decrease exports by that amount; the loss in 
exports would balance ihe gain on the imported raw material 
and no gin of work follows. On the other hand, the freizhiage 
on the raw material in bulk is less than half that of menu- 
factured goods (mostly in cases). Loss will take plece on home- 
ward and outward freights, on commission and brokerage, in 
insurance, «Пе ships, crews, dock labour, clerical work, ware- 
housing, сагбаме; possibly the increased unemployment 
affecting rates, &c., ond this assumes that we could manufacture 
as cheaply as foreign nations naturally endowed. 

In point of fact, if a thing is imported it pays someone to 
import it. Ifa thing could be made at home * just as well ” 
there would be no inducement to import 10, and it would not be 
imported. This is sound common sense and political economy. 
Why this is so is because labour of any kind Ваз to be assisted 
by Nature, and labour of some kind is much more assisted by 
Nature in one country than another. То make a cheap door, 
for instance, requires abundance of forests, and water power for 
driving sawmills—two things in which Great Britain is singu- 
larly deficient, end of which Sweden and Canada have almost 


the best supply in the world. Other examples will readily | 


occur to the mind, which will show why raw material is not 
imported and the menufectured article is. 

Опе point lost sight of in this controversy is important. 
No country exports to another country ès such. When we use 
the words “ Germany exporis to Canada,” or “ England 
exports to France,” it is shorthend for “а certain British 
merchant hes sold io a certam French merchant," or “a German 
merchant has sold to а Canadian merchant.” The assertions 
often heard thee * Germany " does this, or “ France” that, 
от“ Spain” something else, implying that it is the united policy 
of the vovernments of those countries, give rise to erroneous 
ideas; whereas it is actually the unit in one country cealing 
with the unit m another; this should be kept in mind even 
when using the terms. 

The foregoing will, I hope, enable your readers to understand 
the principles, et least, underlying all foreign trede, and is an 
attempt? to clear up & much misunderstood subject. In con- 
clusion, the letters of Mr. Anderson, and Mr. Fitch’s letter of 
November 7, are answered by the above. Mr. Fitch’s figures 
are incorrect. 

The amount of gold, &c., is £150 millions, not £97 millions. 

Interest on investments, &c., is £125 millions, not £80 
milhons. 

Income from ships, probably £120 millions, not £40 millions. 
and capital invested abroad goes ouv in the shape of goods 
emploving British labour.—I am, &c., 

Manchester, Dee. 12. 


Н. К. С. 
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TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Т eennot agree with © M.J.E.T." of Manchester, that 
the discussion on tariff questions in your journal is in any sense 
a political one. Every business man desires to know how he 
may gain or lose in business transactions under certain con- 
ditions, end your journal contains weekly much valuable 
information all round. 

If M.J.E.T. will look at the last pages of THE ELECTRICIAN 
he will see quotations of ordinary shares in electrical manu- 
facturing compenies, which are mostly at a price below par 
(excluding speciolity companies), and all holders of shares and 
others want to know che cause of it. It is true we are exporting 
а fair quantity of these goods at a very low price, at present, but 


who will establish new business in this line with the stock 
market at their present quotations ? 

Electrical manufacturing has been specially handicapped 
in this country, and it behoves every journal connected with 


| this industry to explain all points connected with it.—I am, &c., 


Ealing, Dec. 13. BENNETT Етсн. 

[We regret. that extreme pressure on our space has neces- 
sitated the holding over of several letters from correspondents, 
and 2150 other matter.—En. Ё.] 


PHYSICAL SOCIETY. 


At the meeting held on November 25th. at the Imperial College of 
Science, Prof. Н. L. CALLENDAR, F.R.S., president, in the ch»ir, a 
Paper entitled 

** The Electric Stress at which Ionisation Begins in Air " 

was read by Dr. A. RussELL. In the“ Proceedings " of the American 
Institute of Electrical Engineers for July, 1910, Prof. J. B. Whitehead 
publishes the values of the electric stress at which ionisation begins in 
air. The electrodes he used in his experiments consisted of a metal 
tube and a cylindrical wire coaxial with it. Alternating pressures 
were employed, and the inner wires used had diameters varying in 
size from 0:089 cm. to 0475 em. If a be the radius of the inner wire, 
the author has found that the expression 324+13-4Va gives all 
Whitehead's experimental results for the maximum electric stress in 
kilovolts per centimetre with à maximum inaceuracy of less than 
| per cent. The experiments show that the electric stress at which 
ionisation occurs is independent of the metals used for the electrodes 
and of the inner radius of the outer tube. It depends merely on the 
radius of the inner wire. It is shown that Steinmetv's experimental 
results on the sparking distances between parallel rods are in sub- 
stantial agreement with Whitehead's figures. Possible reasons for 
the diserepancies are given. Ап empirical formula is given which is 
based on experimental results recently published by Kowalski and 
Rappel for the sparking voltages between equal spherical electrodes, 
The results indicate that the electric stress at the moment of discharge 
has à minimum value when the distance between the electrode: is a 
certain function of their radins. The author ауз great stress on the 
currents of electrified air which stream round the electrodes before 
the discharge takes place and the effects of which it is customary to 
neglect. These currents often modify very appreciably the values 
obtained for the disruptive stress at the moment of discharge. The 
striking similarity between the formule for the temperature grodient 
at the surface of a hot wire cooling in air and the empirical formula 
for the potential gradient at the surface of an electritied wire when 
ionisation is taking place at its surface is pointed out. 

Dr. С. СивкЕ expressed his interest in the Paper, and remarked that 
when the electrodes were clos? together electrostatie attraction might 
produce an actual transfer of matter from one cleetrode to the other. 
The effect of the electrostatic attraction on the diminution of the dist ince 
between the electrodes would depend upon the nature of the apparatus 
used. 

Prof, STRUTT remarked that the effects which the author had dis:ussed 
in his Paper might be attributed to causes similar to those suggested by 
Dr. Chree. 

Dr. Erskine-MURRAY gave some particulars of Dr. Shaw's experi- 
ments on the subject, and asked the author if he would extend his re- 
searches to electrodeless discharges. 

Mr. D. OWEN expressed his interest in the Paper, and pointed out that 
the experimental results depended upon the strength of the apparatus 
used. It was necessary that the apparatus should be very strong. 

Mr. Е. Н. ВАУХЕК remarked that he had worked at the subject and 
obtained results with alternating currents in agreement with tho got by 
Watson with direct currents. 

Dr. В. S. WrrrLows pointed out that the path of the spark at the 
minimum spirking potential was not necessarily the shortest path 
between the electrodes. With regard to abrasion of the electrodes due 
to the electrostatic field, he referred to recent experiments which had 
been carried out on the subject. 

The AUTHOR, in reply to Dr. Chree. stated that in the experiments with 
electrodes at microsvopic distances apart, the restoring force which 
balanced the electrostatic attraction was due to a want of ripidity both 
of the framework of the apparatus and of the electrodes, In certain 
cases he would expect that the length of the free ends would have an 
appreciable effect on the result. In his opinion, it was simply a case 
of electrostatic attraction, the abrasion of th^ surfaces not occurring 
until there was contact. Taking into account this attracti n, the 
existence of a minimum spark potential, and thè cielectrie coefficieat cf 
the medium in which the electrodes were immersed, the experimental 
results could be satisfactorily explained. In reply to Mr. Rayner, he 
stated that the formule gave results which were in good agreement with 
those obtained both by Watson and Rayner. This was-interesting, a8 
the former obtained his results by noticing the voltáze at whtceh.the 
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capacity current suddenly increased, and the latter by studying the 
wattmeter readings. Recent research. had. shown that the voltages 
between overhead wires at which luminous effects, disruptive discharges, 
Rudden increases in. the readings of the ammeters and wattmeters in 
circuit, and sudden violent ionisation began, were practically the same. 

A Paper on 

“ The Afterglow of Electric Discharge " 

was read by Prof. В. J. Strutr. It has long been known that when 
the electric discharge has passed at low pressure through certain 
gascous mixtures a luminosity survives for some seconds after the 
discharge has been turned off. A greatly improved method of ex- 
perimentiug on the phenomenon was introduced by Dewar (“‘ Proc." 
Roy. Inst.. 1888). A powerful air pump is used to draw a regulated 
current of gas through the vacuum tube. In this way a continuous 
removal of the gas from the region of discharge is effected, and the 
afterglow which it emits in passing through another vessel on its way 
to the pump can be examined continuously and at leisure. 

There has been considerable difference of opinion as to whether риге 
oxygen shows a glow or not. Under the conditions of the author's 
experiments, the glow, if any, is certainly exceedingly faint. With 
air, on the other hand, a bright yellow glow is obtained, which is 
improved by enriching the air with oxygen. Риге nitrogen gives no 
glow whatever. 

Several previous experimenters have connected the glow with 
ozone, though generally without expressing any very detinite view as 
to what part ozone played in its production. The chief evidence 
for this hitherto has been that the glow is only obtained where 
охудеп is present, and that it is destroyed by heat. The following 
additional evidence was obtained : (1) The glow cannot survive pas- 
sage through a tube cooled in liquid air, This is regarded as due to 
condensation of ozone, (2) 1t is destroyed by passage over oxides of 
copper. manganese and silver. Ozone, too, is known to be destroyed 
by these substances, (3) While the glowing gas oxidises bright silver, 
the каз current beyond the point at which the glow has died out does 
not do во, Disappearance of the glow is simultaneous with disap- 
pearance of ozone from the раз. The glow is thus shown to involve 
consumption of ozone. It is, therefore, natural to regard it as a 
Hame of low temperature, arising from the oxidation of some other 
body by ozone. The next experiments were made to determine the 
nature of this other body. А current of ozone froma vacuum tube 
fed with oxygen was allowed to mix, ina Y-shaped tube, with any 
other рач which it was desired to test, on its way to the pump. 

Nitrogen or ordinary air added to the ozone gave no effect, but air 
Which had been through an independent discharge, and had been 
deprived of its original glow by silver oxide, was found to glow again 
on mixing with ozone. Clearly then, some body is produced in air 
by the discharge whose oxidation is responsible for the glow. This 
body proves to be nitric oxide. Оп leading a current of this gas into 
the ozone stream a very brilliant glow was obtained, of the charac- 
teristic yellow colour. Ву suitable arrangements this glow can be 
produced in the form of a pointed flame with dark inner cone. The 
glow is not associated with a sensible rise of temperature. Condens- 
ing the ozone with liquid air, allowing it to re-evaporate, and ad- 
mitting nitric oxide to it, a yellow flash can be obtained long after the 
electric discharge is over. The glow is purely chemical in its 
origin, 

Ozone from the Siemens tube used at atmospheric pressure seems 
incapable of yielding the glow when mixed with nitric oxide. This 
may be due to the low percentage of ozone present. Further inves- 
гөп is in progress on this point, and also on the possible produc- 
tion of a glow in other cases of oxidation by ozone. 

The main conclusion of the present Paper is that the ordinary 
yellow afterglow is due to oxidation of nitric oxide by ozone. 

Dr. J. А. HARKER asked И the presence or absence of water vapour 
had any effect upon the results obtained. 

The Астнок replied that the same results were obtained with air 
saturated with water vapour and air dried by means of phosphoric 
anhydride. 

Mr. J. 5, Dow described a form of instrument, of specially portable 
and compact design, for the measurement of surface brightness or 
illumination. The observer looks through an aperture in a white 
screen, Which is illuminated by means of а small clow lamp, at the 
surface to be studied. The illumination of the screen can then be 
varied by a special device which gives a uniform scale capable of being 
calibrated in foot-candles or lux, as desired. The instrument can be 
calibrated by observing any surface of known brightness, and а range 
of readings from 0-01 to 100 foot-candles can be secured. For this 
purpose two neutral dark glasses, each reducing the incident light to 
one-tenth, are employed. 

The device for adjusting the illumination of the sercen in the appa- 
ratus is as follows: The small glow lamp is set within a light-tight 
white chamber and illuminates a ground opal sector-shaped piece of 
glass at the end of it with unifcrm intensity. Sbutters can then be $ 


caused to travel in front of this glass. cutting off the arca to à known 
extent and causing a coresponding change in the resultant illumina- 
tion. The author referred to several sources of error encountered 
and overcome in order to secure the requisite uniformity and an 
accurate scale of foot-candles. Subsequently he mentioned some 
experiences in using the instrument, which can be readily carried 
about by the observer into any interior and applied to measure 
illumination or surface brightness in any plane, and in inaccessible 
places. The instrument, it is suggested, will also be of service in the 
laboratory on account of its simplicity and ease of manipulation. 

Dr. Воззем, thought that a photometer of this nature would prove of 
great value to medical inspectors of schools. It would furnish à means 
also of telling whether the photometrical observations of street lighting 
on foggy nights were much affected by absorption. 

A Paper on “ THE APPROXIMATE SOLUTION OF VARIOUS BOUNDARY 
PROBLEMS BY SURFACE INTEGRATION COMBINED WITH FREEHAND 
GRAPHS,” by Mr. L. F. Richardson, was taken as read. 


LARGE ELECTRIC HOT PLATES. 


An interesting application of electricity to heating has recently 
been made in connection with the bed of a stereo-press for printing. 
An electric hot plate forms the bed of the press, and has to withstand 
а pressure of 30 tons without distortion when hot, The overall 
dimensions of the hot plate are 2 ft. 113 in. by 2 ft. 8 in., the depth 
from upper surface to lowest point of ribs being 8 in. The total 
weight is 1l cwt.. the length of wire used in the heating resistance 
over 1 mile, and the working temperature 375°Е. The energy re- 
quired averages about 3.000 watts, but varies according to the tem- 
perature of the room and the work dealt with, А number of deep 
narrow slots are cast in the ander side of the hot plate proper, flat 
strips of nickel wire being wound on Uralite laid in the slots, with 
mica insulation, A very even distribution of heat is thus obtained, 
and the life of the elements may he expected to be very long, espe- 
cially at the low temperature called for, Also there is nothing liable 
to damage through the ordinary usage in а busy newspaper establish- 
ment. We may mention thet the plate has been constructed by 
Messrs, Eastman & Warne, of Acton, W., for а well-known news- 
paper. and it is also interesting tonote that the Company have orders 
now in hand for two other large hot plates, one of 9 sq. ft., the other 
of 16 sq. ft. heating surface. These will. however, be much lighter, 
not being required to stand the ваще pressure, 


LEGAL INTELLIGENCE. 


——9——— 
MARCONI PATENTS LITIGATION, 


In connection with the hearing of this action, which was eommeneed 
by Mr. Justice» Parker on Monday, interest, centres mainly round the 
Marconi patent. No, 7.777 of 1900, and we thereforo give below the 
complete specification, together with the whole of the illustrations 
embodied therein. 

The object of this invention is not only to increase the efficiency of 
the apparatus hitherto employed, but also to so control the action as to 
cause intelligible communications to be established. with one or more 
stations only out of a group of several receiving stations. 

In the specification of a former patent, No. 12.039 of 1890, а trans- 
mitter is described which consists of an induction coil, one terminal of 
the secondary circuit being connected to а metal sphere connected to earth 
and the other to a similiar sphere connected to an insulated eonductor, 
which generally takes the form of a more or less vertical wire which may or 
may not terminate in or have attached to it a metal body of extended 
surface, giving it increased electrical capacity. 

According to the present invention the vertical wire is connected to 
earth through the secondary winding of a transformer of a kind suitable 
for the transformation of very rapidly alternating electric currents, and 
the primary of this transformer is connected to the «spheres or terminala 
of the sparking appliance. 

A condenser of suitable capacity is introduced in series with the pri- 
mary, or each end of the primary may be connected to one of the pus 
of two condensers of suitable capacity, the other plates of which are 
connected to the sparking appliance. 

This device enables much more energy to be imparted to the radiator 
than heretofore, the approximately closed circuit of the primary being а 
good conserver and the open cireuit of the secondary a good radiator of 
wave energy. 

The arrangement works as follows :— | | I 

On pressing the key and actuating ће» induction coil (in order to 
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Produce a signal) the condenscr in circuit with the transformer is charged 
апа subsequently discharges through the spark gap. If the capacity. 
the inductance and the resistance of the circuit are of suitable values, 
the discharge is oscillatory, with the result that alternating currents of 
high frequency pass through the primary of the transformer, and induce 
similar oscillations in its secondary, these oscillations being communicated 
to the elevated conductor. 


The circuit of the elevated conductor should be suitably attuned for 
this purpose. | 


VE 


ILLUSTRATION ACCOMPANYING PATENT SPECIFICATION No. 7,777 or 1°00. 


The effect of these oscillations in the elevated conductor is to induc- 
tively affect similar distant conductors if the self-induction and capacity 
of the said conductors is of a suitable value or values. 

At the receiving end a receiver is employed capable of being actuated 
by electrical oscillations of high frequency, such as are described in the 
specifications Nos. 12,326 of 1898, 6,982 of 1899, and 25,186 of 1899. 

The four circuits, namely. those including the primary and the зесоп- 
dary of the transformer in the transmitter and the primary and secondary 
of the transformer in the receiver should be во adjusted as to make the 
electric time period the same in each, t.e., the product of the self-induc- 
tion multiplied by the capacity is the same in each case. But in lieu o 


the time periods being the same in cach they may be harmonics of cach 
other. 

In employing this invention to localise the transmission of intelligence 
from a station to one only out of several receiving stations the time 
period of the circuits at each of these stations is во arranged as to be 
the same but different from thos» of the other receiving stations. И the 
time period of the circuits of the transmitting station are varied until 
they are in resonance with those of one of the receiving stations that one 
alone out of all the number of receiving stations will respond, provided 
that the distance between the transmitter and receiver is not too small. 

The adjustment of the self-induction and capacity of the circuits can 
be made in any convenient manner. Аза practical guide to putting the 
invention in practice, we subjein the arrapgements which we find work 
best. 

Figs. 1 and 2 are diagrams of the trapsmitterard of the receiver respec- 
tively, whilst Fig. 3 shows a side view and Fig. 4 an саке view of a trars- 
former used at the transmitting station, and Figs. 5 to П show various 
induction coils used at the receiving station. 

а ів а battery, ba Morse key, са Ruhmkorff cecil, the primary of which 
is in circuit with the battery whilst the terminals of the secondary are 
connected to the primary d of a transformer one of the connections 
being through a condenser, e, or there may be a condenser in both of the 
connections. The secondary d' of the transformer is connected to an 
aerial conductor, А, which may have at its top a metallic cylinder, f. and 
to earth or a capacity, E. Between the secondary and the acrial con- 
ductor, or it might be between the secondary and earth, is sometimes 
inserted an inductance coil, 9. having numerous coils, and the connection 
is such that a greater or less number of turrs of the coil can be put in 
circuit, the proper number to use being ascertained by experiment. «e 

The receiver (Fig. 2) consists of an aerial conductor, А, which may have 
a cylinder, Г, at its top. connected through an inductance coil, у’. similar 
to g and through the primary 7’ of an induction coil to earth or a capa- 
city. E: а small condenser, A, may be inserted. in parallel with the 
primary 7’. 

The secondary j°? of the induction ceil is divided in the middle, and 
has its inner ends connected to the plates of a condenser, j^ while its 
outer ends are connected, it may be, through inductance coils, q?, similar 
to g, to a detector or coherer, T; à condenser В may be inserted in 
parallel with the detector, The local circuit containirg a battery cell, 
В. and relay or telegraph instrument, В, is connected through choking 
coils e' € to the plates 7? of the condenser. Г 

The condensers A Л” are preferably in the. form of two metallic tubes, 
separated by а dielectric and sliding telescopically on cach other as in 
this way their capacity can readily be varied with accuracy to tune the 
circuits. 

The following are details of arrangements which have been feund to 
work best. 

The cable used for the aerial conductor at either station and for the 
transformer dd' at the trarsmitting station is in all the examples given 
composed of seven strands of copper wire 0:889 mm. in diameter. The 
aerial conductor at the receiving station is in each. instance exactly 
similar to that at the transmitting station for the corresponding time. 

[Numerical details of the transformers and other apparatus are then 
given, and tables of inductance and capacity to be used for eertain tunes 
at th» transmitting and receiving stations respectively. — En, А. 

Having now particularly described and ascertained the nature of our 
sud invention and in what manner the same is to be performed, we 
declare that what we claim is :— 

1. А transmitter for electric wave telegraphy, consisting of a spark 
producer having its terminals connected through a condenser, with one 
circuit. of a transformer, the other circuit being connected to а conductor 
and to earth or a capacity, the time peried of electrical oscillations in the 
two circuits being the same or harmonies of each other. | | 

2. А system of electric wave telegraphy in which both the transmitter 
and the receiver contain а transformer, the time period of electrical 
oscillations in the four cireuits of the two transformers being the same 
or harmonies of each other. 

З. А system of electrical wave telegraphy in which. both the trans- 
mitter and the receiver contzin à transformer, one cireuit of which is a 
persistent oscillator and the other а gocd radiator or absorber of clec- 
trical oscillations, all four circuits having the same time period or being 
hirmonics of each other substantially as described. 

4. Apparatus for wireless te'egraphy substantially as described and 
illustrated in the drawings. 

Dated this 25th day of February, 1901. 


n КА 


Marconi and Others v. British Radio-Telegraph & Telephone Со. (Ltd.) 


On Monday Mr. Justice Parker commenced the hearing of this impor- 
tant action for an injunction and other relief in respect. of ап alleged 
infringement by defendants of three of plaintiffs’ patents. 

Plaintiffs were represented by Мг. Astbury, K.C., Мг. Walter, К.С, 
and Mr. Gray (instructed by Hollams, Son, Coward & Co.), and defen- 
dants by Mr. T. Terrell, К.С., and Mr. Colefax (instructed by Mr. Hudson 
Matthews). 

For the purpose of the trial а complete Marconi installation had been 
fitted up in the Court. The apparatus was fitted up in the box usually 
occupied by the reporters, and to this spot was brought ап aerial wire 
which had been fixed to an iron ornament on the clock tower. 

In opening the case, Mr. AsrBvRv said the action was brought by 
Mr. G. Marconi and his company and they sought relief for the infringe- 
ment of three patents. The patent that they had first to deal with was 
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No. 7.777 of 1900, The other two patents were granted in 1902 and 
pez respectively. He proposed. to deal first with the facts; and he 
would then put the Court in possession of the scientitic history incidental 
te plaintiffs! system of wireless telegraphy, and then he would explain 
the pitents and deal with the question of infringement. He did not 
know that it would be wise to mix up three patents, as they were ex- 
tremely complicated. The " four severs patent was а patent cover- 
ing the whole consideration, and if it was rhown that defendants had 
infringed that there might not be any necessity to deal in detail with 
the other two. These two latter were for electrical detail, and they 
became of much less importance according to whether defendants did or 
did not infringe the first. 

Mr. Terkkin suggested that it might be advisable to deal with the 
first patent before going into the others. They were different patents 
involving different considerations. ТЕ his lordship would try the “four 
sevens” patent first it would reduce the time the other two would take, 
and it Was quite possible that the Court would not be troubled with the 
other two. 

Mr. AsrBURY said he thought it would he better if his lordship would 
acced * to that course being adopted ard he would. then not open 
anything with regard to the two latter patents until some future time. 

Мг. Justice PARKER said that if the parties liked he would not cispese 
of the other two until he had given judgment on the trst, say, come 
time next sittings. 

Mr. Ахтьска siid he hoped in that case to firish thir sittings, but he 
was not very sanguine, ‘The real difficulty in the ci se was to under- 
stand what they were talking about. There were а number of x ientifie 
gentlemen in Court to explain things. In the first. | Все, therefore, he 
propo od to pisen very slight history of what,in fact, hid been cone in 
relation to the Marconi system. The plaintiff compar у was formed in 
1397. and its managing director was Mr. Marconi. "Phi re were other 
companies but that particular one was formed to take an eestgnment of 
and work the Marconi patents. In 1901 an agreement was for the first 
time made between Mr. Mareoni and the Admiralty urder which the 
Admiralty took a licence for the use of the Mareoni invention. In 1904 
an agreement was entered into. between plaintiff and the Pi stmaster- 
General relating to facilities for the collection, transmi лой and delivery 
of wireless messages and by а liter agreement it was arranged that the 
PAG. should acquire, with certain exceptions, th» hid stations із the 
countey that had been erected for sending and reccivies vireless mes 
мига. The whole of the land stations in thè Crited Kirgdom, with the 
exception of th eof the Marconi Со. at Galway ard Р. һа (Cormwell) 
now beh aged to th» Post Office, and they wert work -d by cr on behalf 
of th Poo Өй. In 1905 a somewhat similar аггат ment was mede 
between the plintiffs ard thè Board of Trade and th» Corperation cf 
the Trinity Ноза, and under thse agreements th» phintit company 
had fitted пр ecrciin wirek os stations at various plis тан у for Hight- 
ship installations and. for the protection of the сези. Ш 1903 the 
Increased ase of wireless telegraphy led to ап [Intersatinal Conference 
at Berlin, but no definite arcang ment was made ai that time, because 
certain. propositions were pat forward by other countrics that could net 
bs accepted by England. Having regard, however, to the arrangements 
that had b'en come to between the Mareori Со. and the Goverament, 
and partly for ths purpose of enabling an arrangement to be come to 
with other countries, the Wireless Telegraph Act was passed. By that 
Act the installation of wireless telegraph apparatus without a licence 
from ths Postmaster.General was forbidden, И was bnjerimt to 
notice the terms on which the Po tmaster-Gencral's licence was pranted. 
The first condition was that the apparatus must be of th* character 
specified in the : hedule of the licence; secondly, thè apparatus must 
be syntori:sd ; thirdly. on all English ve ssels installations must Бе 80 
constrieted as to be capible of using a wave lergth of 200 metres, or so 
much longer, not exceeding 600 metres, as th: Po stmaster-General would 
licence. The object of that was that th» War Office for thy purpos? of 
it: battleships uscd a longer wave-lergth, ard she Post Office, acting in 
conjunction vith the War Office; provided that ro ordinary merchant 
ship honld uss a wave-length which should interfere with the War Office 
wavelength. The fourth condition of the neence was that th^ speed of 
tran unisson should pot be less than 12 words a minute under ordinary 
cireumetanees. In 1896 Mr. Marconi took out his first patent, ard it 
vas, in fact. the бе taken ont in the world for, or in connection with, 
wireless wave telagaphy. But with the exception of experiments in a 
small way. he had done nothing, and it was т England in 1596 that he 
conducted a series of experiments on Salisbury Plain in the presence of 
British officers. Не then got a message over а distance of 11 miles, 
hut in 1N97, at the same place and in the presence of the same officers, 
he covered a distance of 4 miles, which distance т the same year was 
Increased t 8 milis in the presence of Prof. Shaby. At the end of 1897 
the first. Mareori station was erected in this country ard getting to work 
messies were exchanged with Mr. Marconis rosidence, a distance of 
киме 14 or 15 miles. In 159% an installation was fitted up between 
Oshorze and the Royal yacht enabling Queen Victoria to be in constant 
commurication with her grandson. Ву this time the Marconi system 
hid civen evidence of becoming а commercially operative proces. In 
іча the distances had been largely increased, and the Marconi system 
hid begnn to be fitted on. Britishcowned ships. И was also fitted on 
British battleships. the number of lard stations was increased, and 
Marcori apparatus was sent out to the Boer War, and was used in the 
field. In October, 1809, the Government of the Sandwich Islands had 
them connected up by wireless telegraphy. and in the next year (1900) 
the first patent npon which plaintiffs were now suing was granted. 

In 1900 the system was approved by the Nord Deutscher Lloyd Co., 


and they had it erected on all their liners. Та that year an advance in 
distance was made to 1,800. miles; and Cornwall was connected with 
Newfoundland. In 1902, or the following year, the Canadian Govern- 
ment entered into an agreement with the Marconi Co., and from that 
time onward a number of Marconi stations, about which we need not give 
particulars, were erected all over the world. In. 1904 the Russian 
Government took up the system, and he believed it was largely used 
during the Russo-Japanese war. In 1905 the Post Office accepted tele- 
grams for messages at sea, and at present every English battleship had 
adopted the Marconi system. Every large liner had it, and printed a 
daily newspaper, the news for which was supplied by it; and the num- 
ber of land and ship stations in the country was very large. 1n South 
America he understood the distance at which a message could be sent 
had been increased to nearly 6.000 mils. The great tuning patent claim 
was put forward by Marconi, under which he was enabled not only to 
put an enormously greater increase of energy to send messages into space, 
but was also enabled to combine together in such apparatus the portiors 
by the combination of which a long and consistent series of waves could 
be sent out instead of one big wave field. He got resonance. "That 
was perfectly well known before Marconi, but the resonance that was 
then known was the resonance between one oscillation ard another. 
Just prior to that patent the world did not krow how to create an 
instrument that should at the same time have the two agents, In 1853 
one Steipheil, of Munich, first pointed out that in wire telegraphy you 
should use the earth as your return wire. That led to a large amount 
of experimental work. In. 1842 or thereabouts, Morse, followed by a 
number of other people. such as Lindsay, the great Scotch experimenter, 
tried if they could use the earth as а conductor as well, A number of 
experiments took place across а river, and ecommiumication wes estab- 
lished between wires on either side. Trov bridge. in 1901, found that he 
might have magnetie conduction instead of electric conduction. and 
then it was tried to combine the conductive idea of Morse to the indue- 
tive idea of Trowbridge. Prof. S. P. Thompson hid taken out a patent 
and so had Sir Oliver Lodges, but with all of them. in order to get any- 
thing like the results that Mareoni had obtained, the receiver would have 
to be somewhat larger than th» State of New York, which would. be 
rather a fatal thing to carry on a battleship. In 1903 the idea was 
broached that the electrical conditions of the earth might be wed for 
transmitting signals, but it was Hertz who tiret started the prop sition 
that you could have an electrical conductor with a capacity in it. Clerk 
Maxwell, Henry and Kelvin all dealt with the sabjoct. but Maxwell was 
th first person to establish that there was cach a thing ss was now 
called th» earth wave in th» ether. That thoors wee that the ether waves 
were the sime and obeyed ths same laws as light, ard zs the one travelled 
300,000,000 metres a second so did the other. ‘Pho neecssity. thorefere, 
for continuity in the waves or oscillations for Mareoris purpets was 
obvious, because travelling at th» rate of 186.000 nil га second, if ope 
wave was rent a “eond behind the other th re would be а break of 
136.000 miles. That was the knowledge of th» world down to 1894. 
No one hid ever attempted to uss thia» waves for getting a message. 
Tho existence of the waves wes known, but no instrument, no means 
had been found or even suggested by which the wave influences of ether 
could be used for the purpos? of onding a message. Sir William Crookes 
vas the first man who ever sugg sted th» possibility of using: the Hertz 
wave for transmitting intelligence. In 1892, Sir William Crookes pub- 
lished an article in the © Fortrightly Review " in which he suggested 
th» possibility of in some way using in som^ mode these Hertz waves for 
telegraphic purpos.s. А year afterwards Теа sud that in his view the 
only mears of telegraphing would be by means of the electrostatic eon- 
ditions of th» earth. Counsel was proceeding to refer to an action 
brough! by the Marconi Со. against a wireless company in th: United 
States, but Mr. Terrell objected. 

Мг. AsTBURY said he only desired to use these proceedings as showing 
{Ви the patent was then in us? in America. Continuing. counsel said 
that in the year 1894 Sir Oliver Lodge gave а lecture first in London 
and then at Oxford, and the lecture was relied upon as an anticipation 
of the Marconi patents. The lecture was headed ©“ The Work of Hertz 
ard his Sueeesses.* In. that lecture, Sir Oliver Lodge confined himself 
to describing Hertz's experiments and Hertz’s idea of the physical pro- 
pertics of his electrical workings. Not only was there no suggestion in 
the lecture of the possibility of applying it to telegraphy but there was 
still less any suggestion made by Sir Oliver Lodge as to how such sugges- 
tion could affect. pliintiffs. - He did not suggest, still less show, any 
means of applying that particular knowledge to wireless telegraphy. 
All he did was to show by ocular demonstration the existence of these 
waves to do this—detlected by mears of these waves а galvanometer 
needle over а distance of two yards. That, counsel submitted, eould 
not be said to anticipate whit Mr. Marconi had done. About this time 
Mr. Mareoni was making experiments. What he did from the com- 
mencement was to tryand apply existing knowledge for transmitting an 
intelligible message, and nothing of the kind had been attempted before, 
At the time of Sir Oliver Lodge's lecture, Marconi was satistied that to 
get an effective signal ho must hive two things. He must hive a 
trapsmitter and receiver which were sensible at a much longer distance 
thin anything that had previously been thought of, and must also have 
an infinitely more sensible detector of the ether waves. To do these two 
things he first of all earthed his serials. There was some extraordinary 
connection which no one understood between the carth current and the 
ether waves. All they knew was that it existed, and test it in whatever 
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way you could the more perfect the earth conductor was the longer you 
got your message. ‘Take, for instance, a station in the tropics, where 
half the year it was absolutely dry and the other half wet. А station 
with only enough energy to send the messages during the wet part of the 
year would not send messages during the dry part of the year. What 
was the interconnection between the two no one knew, but as a matter 
of fact it existed. Then, again, take a water station. The energy 
required to send a message across the sea was less than along а corres- 
ponding space of dry land, and everybody knew that Ще кеа was a good 
conductor. Yet, notwithstanding the enormous advance that had been 
made since 1896 there were still people in this country who said that 
Marconi had never invented anything. though his inventions had been 
accepted in every other country in the world. He (counsel) had in a 
green book before him the people from whom Mr. Marconi was alleged 
to have stolen his ideas, and the principal one was Sir Oliver Lodge. 
whose Paper was written in 1894—as he had pointed out, there was 
nothing whatever in that which contributed to electrical telegraphy. 
Mr. Marconi had taken some hidden and dithcult scientific fact and had 
applied it to the advantages of mankind in a practical way. The second 
thing which he did was to get his detector which could at all times detect 
at every instant or fraction of a second the presence of the wave. 

On Tuesday, Mr. ASTRURY said that on the previous day. when dealing 
with Sir Oliver Lodge's 1804 Paper. which was two years before the date 
of plaintiffs! 1896 patent, he had pointed out that Sir Oliver Lodge in 
that Paper was demonstrating to his audience and explaining the worke 
of Hertz and he (counsel) said that in that Paper Sir Oliver Lodge had not 
suggested nor had he contributed anything to wireless telegraphy. The 
newspaper had left out the date 1894 and had said that great as Prof. 
Lodge was he had contributed nothing to telegraphy. That. of course, 
was absurd. Sir Oliver Lodge was a great man, and after the date of 
plaintiffs’ first patent in 1896 had worked in the field of wireless tele- 
graphy and had produced a system of wireless telegraphy of his own. 
Plaintiffs’ case did not depend upon running down anyone else's works. 
There were various kinds of transformers and they were used for various 
purposes, but the object of the transformer in the Marconi instrument 
was to get the reduced current in the aerial. It was not a stepping up 
or stepping down transformer. The real thing that he wanted to do 
was to get locked together a good radiator with a consistent oscillator. 
What he wanted to do was to get a consistent oscillating current in the 
enclosed circuit. Then it must be a current that would radiate, whereas 
the current in the enclosed coherer was one that would not radiate. 
They might take it that the coherer in the 7,777 patent was substantially 
а reservoir, and retained the oscillation up to а very long pitch. 
Supposing that the aerial was allowed to oscillate by means of the coupling 
together you could increase the oscillation a hundred fold. Tf they got 
an open cirenit impelled by а closed circuit they could what was called 
force their vibration on the open circuit. Tesla had the idea that one 
could by that means make incandescent lamps glow, and to some extent 
he succeeded, but that was not Marconi. Instead of having an aerial 
operated by a closed cireuit he had two incandescent lamps. What 
Mr. Marconi had aimed at was persistency of oscillation with sufficient 
impulse. "That was his patent, and there was no question of miscon- 
formity. The second patent was for a magnetic deflector instead of an 
ordinary coherer. Instead of having a coherer he devised something 
more sensitive in which he used a ferro- magnetisable metal. Defendants’ 
was exactly the same as _ plaintiffs’, except that plaintiffs used a double 
transformer instead of an auto-transformer. 

Mr. TERRELL said that defendants’ earthing was totally different to 
plaintiffs’. 

Mr. AsTRURY said the only difference was that defendants used an 
auto-transformer instead of a double coil transformer. In all other 
respects defendants’ was an absolute copy of МагсопГя. When Marconi 
made a detector defendants copied it. 


Mr. TERRELL said that was not quite fair. They were not triyng the 
detector case now. 


Mr. AsrBuRY said that he was entitled to mention it because the 
question was whether there was a detector or a magnetic coherer. 


Mr. TERRELL said that his case was that either was an anticipation. 
The defendants said it was not an invention of Marconi’s at all. 


Mr. Автвгнү said that he was glad to have that admission. In con- 
clusion, he submitted that Marconi's object was to get more frequency 
and to get more energy than had ever been previously attained, and 
this he had done. Defendants had taken his invention and had not 
made any alteration in it except that they had a different transformer. 
Defendants’ apparatus, with that exception, was an absolutely clear 
copy of plaintiffs’, and he submitted plaintiffs were entitled to relief. 


Mr. JAMES SWINBURNE, examined Бу Mr. Walter, said that in ordinary 
telegraphy the wires were earthed. In ordinary telegraphy the signals 
were practically always formed by the movement of the magnet acted 
on by the electric current, and in ordinary telegraphy the source of 
the current would be a battery giving a continuous current. Witness 
explained the Morse system of signalling and electrical indnetion. The 
current passing through the wire, he said, created a magnetic field. If 
you made a conductor move across an electrical force you got electrical 
pressure along the line of the conductor. That was the feature under- 
lying all induction. No doubt by induction you could get а wave to 
pass from one wire to another, but the force decreased so rapidly with the 
distance to be traversed that, во far as he knew, induction had never 
been used for any practical purpose. Dealing with a Leyden jar, 
witness said there was no difference except as to voltage between charg- 
ing it from a battery and charging it by any other means. In common 


talk the charge of a Leyden jar consisted of positive and negative elec- 
tricity, and when one had the one on the inner side and the other on the 
outer it was not а mere neutralisation that took place. Не referred to 
Hertz's investigations and made drawings to show the nature of the pro- 
pagation through ether of a Hertz wave. He said that the oscillatory 
discharge from a Leyden jar only took place when the spark was passing. 
The water analogy in a U-tube was a good analogy. Tho smaller the 
diameter of that was, the greater was the resistance or friction. He said 
that as regarded transmitting a serics of signals without wires there was 
nothing Which had been done practically, before Marconi's 1896 patent, 
although people had ideas about it which were not worked out. Deal- 
ing with Lodge’s 1897 specification, Mr. Swinburne said that Lodge used 
‘apacity aerials and then inserted irdcuction coils. A straight aerial 
was simply a straight wire that was insulated. lodge took a straight 
aerial and put in an induction coil, which not only added to the induction 
but added to the induction without adding to the radiation power. The 
result was that by inserting an induction in a straight acrial you got 
more persistent energy thin you would in а merely straight wire. It 
was a great advantage so far es syntony was concerncd, but you would 
get radiation; that was to вау. that in so far as he had increased. the 
induction and increased capacity ard increased the raciation in part, 
the radiation as a whole was decreased. because of the lower frequency. 
In all his aerials he had an induction coil, and that would reduce the 
number of radiations per second. In that sense Ц was a compromise 
between а good radiator and а good oscillator. He wes making а Morse 
radiator. Coming to the Marconi patent in question, witness said that 
there were two currents of high frequency. Tuning between the pri- 
mary and secondary was a matter of importance. By throwing the 
oscillating primary over to the radiating secondary the distance of the 
wave was increased. That was an enormous scientific advance, because 
of the commercial value of the increased distance. Capacity indicators 
and spark gaps were essentials of an oscillating circuit. and as brought 
together in the “four sevens” patent were an enormous advancement in 
wireless telegraphy. It was a fact that it was having the two circuits 
in tune that had enabled that great advance to take расе. It had 
enabled one to send out a powerful message to a great distance. Gene- 
rally speaking. there was no difference between defendants’ apparatus 
and that of Mr. Marconi, If was only a matter of degree if they were 
going into long distances. He had considered all the earlier specifica- 
tions that were relied upon as anticipations and he fonnd nothing that, 
in his opinion, described in any way plaintiffs’ invention. Plaintiffs 
invention was undoubtedly useful, and he thought there was no end of 
subject matter in it. 

Mr. TERRELL, before commencing to cross-examine, carried out experi- 
ments with some steel filings and а magnet and put some questions to 
the witness. If one had two transformers with an equal number of 
turns in the primary and secondary and sent a current through the 
primary one got exactly the sime current in the secondary. It was only 
at the moment of oscillation that the transformer acted, and therefore its 
operation did not act in any wayon а direct current. Nikola Tesla was 
the first to talk about the waves they were concerned with in that case, 

Mr. TERRELL: Tesla’s waves more nearly conformed to the length 
wave used at present than did the waves of Hertz ? 

WiTNESS said he was not sure, but should think so. "Taking the 
circuit as described by Tesla, which was a continuous one, he could not 
say that any engineer in 1900, the date of the patent sued upon, would 
have known how to get the tap, tap. tapping necessary for a wireless 
apparatus. A wireless specialist might have done so. but he was not 
sure. Assuming that а receiving station was in tune, it would receive 
the energy И it was rammed through instead of the tapping mode, but 
it would not have been a good way. because you would get rid of the 
energy too quickly. With regard to the specification of the defendants’ 
there was both self-induction and mutual induction in their apparatus, 
the mutual induction because there was a magnet. With regard to a 
transformer it was sometimes used for increasing or decreasing voltage, 
and sometimes not. 

Two experiments were conducted showing the effect of the current 
on iron filings, after which several questions were put as to Tesla’s work. 
Witness said some of Tesla’s language was vague, but he thought he 
knew what resonance was, In 1900 they would not think that it meant 
tuning. They would take that particular case of the breakdown of the 
cable. It was known that it was due to resonance. Tesla evidently 
looked upon resonance as a fearful beast that brought about the break- 
down. | 

But he knew what he wes wanting, ard how to get it ?—Yes, in this 
particular ease. 

You вау that Tesla did tuning for the same purpose as Marconi *— 
Yes. 

And in the same way 7— № 0. not in the same way. 

You do not attribute to Sir Oliver Lodge the same defect you attribute 
to Tesla ?—No. 

Sir Oliver Lodge was а deep thinker ?— Yes, he was a great man. 

Witness did not think Sir Oliver Lodge knew of resonance in the 
electrical sense. What Sir Oliver was endea vouring to do was to apply 
symphony to wireless telegraphy. If it was well known there would 
have been no need for Sir Oliver Lodge to apply himself to the matter. 
Witness knew Sir Oliver had a system installed at Elmer's End. He 
had heard it had a very large ficld—about 400 miles. Не believed it 
was chiefly used for battleships, He thought it very possible that you 
might get into communication with it from that Court. He had not 
seen the station, though he knew Elmer's End. 


The case was proceeding when we went to press. — uM 
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Distance Between Tramcars. 


Last week а Divisional Court (the Lord Chief Justice and Justices 
Pickford and Avery) heard arguments in an application by the National 
Association of Carriage Owners for a mandamus calling upon Manchester 

‘orporation to carry out the provisions of the Manchester Tramways Act, 
1900, which makes it obligatory that they shall fix a minimum distance 
between the Corporation's tramcars in the central area. Applicants 
were represented by Mr. Forbes Lankester, K.C., and Mr. Bertram Jacobs; 
and the Corporation by Mr. Balfour Browne, K.C., Mr. Lewis Coward, 
K.C., and Mr. Moulton. 

Mr. Barore BuowNE, K.C., in asking that the rule should be dìs- 
charged, said the Corporation had already made by-laws under their Act 
of 1900, and their suggestions had been overruled by the Board of Trade. 
He said the question whether the Corporation should or should not make 
by-laws was governed by the Tramways Act of 1870, and the Corporation 
Tramways Act of 1900. By a clause in the Tramways Act of 1870 the 
local authority of any district in which a tramway was laid down may 
from time to time make regulations as to the distance at which carriages 
using the tramway shall be allowed to follow one another, &е. The 
"orperation. Act of 1900 altered the word " may " into " shall" thus 
making it obligatory upon the Corporation to make the by-law irstead of 
leaving it optional. In each case, however, the power was granted 
subject to the approval of the Board of Trade. The Corporation prop: d 
by-laws fixing the distance between tho cars at 25 yards in the outer 
districts of the city, but in certain portions of the centre the distance vas 
fixed at two yards. That by-law was rot approved by the Board of 
Trade, and was actually passed in the following form :— The driver of 
every varriage using any tramway within the city shall so drive the same 
that it shall not follow а preceding carriage using the same tramway at a 
less distance thin 25 yards, except as hercinafter mentioned.” Then 
followed the descriptions as to the central area, where control was 
given to the police, and in other places a small distance was fixed іп 
yards, 

Mr. Justice PieKrorp : There very often ін not 2 ft. between the cars. 

Мг. Batrorr Browne: It is closer in many cases. In the central 
area the Board of Trade had fixcd that the control should be in the hands 
of the police, ard that it was not proper that there should be any fixcd 
Cistines between dhe cars. The real difficulty was at the crossings. At 
every point where one street crc cd another in the central area there was 
a policeman оп point duty, and h^ regulated. the {тане there. Col. 
Donop went to Manche ster acd saw what was the state of the trathe, and 
after h> hid scen it he said that it would be impossible to fix an arbitrary 
distance between the cars. The Board of Trade therefore refused to 
allow ths by-law, and enacted instead that th? police should control the 
(гаће. [t was, therefore, impossible to comply with th» mandamus, even 
if the Court granted опе. И would be an anomalous thing if the Court 
should decide that the Corporation must fix a distance, for the Corpora- 
tion had no power to carry out the behest of the Court, and there was 
no power to compel the Board of Trade to sanction the by-law. The 
prt by-law hid been agreed. upon after two days’ discussion in 
london, at which Mr. Lankester’s clients were represented. He rub- 
mitted that all the Court could do was to order the Corporation to 
submit a by-law to the Board of Trade. 

Mr. LANKESTER, K.C.. for the applicants, suggested that the merits of 
th» question might be gone into, but the Lord Chief Justice refused to 
allow that. ard counsel went on to say that some person, having in mind 
that th: distance could be fixed at a very low figure, thought to comply 
with th» t rms of th» Act by fixing two yards, and they very naturally 
objected to that distance. At th's moment the traffic was regulated by 
the servants of the Corporation—1h^ police. 

Tho Lorn Cuter Justice: You say that the police have а preference 
for th tramways, and that Mr. Balfour Browne deprives you of your 
legal right 7? 

Mr. Laskester: Yes. At tho time of the previous application the 
Corporation hid not completed the making of the by-laws, ard the 
application was dismissed because they were doing their best, and they 
had not had time. He would row be content if the Corporation would 
make ths minimum distance between the cars 25 yards for all parts of 
the city. He did not think for спе moment that the Corporation would 
actin any way other than reasonable men would if the Court granted the 
mandamus. Не believed they would do their best for the {гае of the 
city. 

Ultimately the Court granted a rule absolute calling upon the Cor- 
poration to make а by-law specifying the distance between tranicars in 
the centre of the city. | 


Re Cleveland & Durham E'!ectric Power (Ltd.)—On Tuesday Mr. 
Justice Neville sanctioned the reduction of the capital of this company 
hy £300,000, The capital is £1,000,000, in 200.000 shares of £5 each (of 
Which 59,392 deferred ard 32,111 ordinary shares are issued), and it is 
Proposed to make all the shares #1, It is proposed to wipe out 1,081 
£5 deferred shares, to write £4. 10s. off each of 58.311 deferred shares, 
and make each of the ordinary shares £1. It is also proposed to cancel 
the unissued deferred shares, › 


Hone Kong Electric Tramway Оо. (Ltd.)—On Tuesday. Mr. 
Justice. Neville sanctioned the reduction of the capital from £325,000, 
In ordinary shares of £1 each, by writing off 15s. from each £1 share. 


. MAGNETO CALL TELEPHONES. 


This is the title of a comprehensive catalogue just issued by 
Peel-Conner Telephone Works. А copy of this reaches us at. 
the moment of going to press, so that we can only comment 
briefly upon its chief features. Firstly, as to printing and 
paper. "The latter is a high quality art. and the former accor- 
dingly does full justice to the illustrations. The catalogue is 
the first of a series of “ Bulletins " which the company has in 
hand, and which they inform us will cover the entire field of 
telephony. We have no need to introduce our readers to the 
Peel-Conner Co., as we dealt with one of their finest achieve- 
menis in the equipment of the new P.O. Exchange, Waterloo- 
street, Glasgow. Consequently we only say that when the 
atalogue, of which the present section is but a part, is com- 
pleted it will constitute something in the nature of a trezise 
on the subject of modern telephony. The catalogue describes 
in detail each component part of magneto call telephones, aud 
also gives welghts, measurements and connection diagrams 
of different classes of circuits. А stiff binder will be issued 
to hold the complete series of bulletins as these are published 
bv the company. We shall return to Peel-Conner telephones 
in an early issue. 


AN ELECTRIC MOTOR FIRE ENGINE. 

The electric automobile has been recently adapied for fire 
engine purposes, according to the latest information (rom Merry- 
weather & Nons. А number of light traction pattern cells are 
fitted for the propulsion of the vehicle, and а run of 12 miles 
out and home can be made on one charge without injury to the 
cells. Two driving motors are employed to drive che rear wheels 
independently, each through the medium of worm and wheel 
reducing gear. The drive is taken from the reducing gear to 
the wheel bv silent roller chain. A speed of 20 miles per hour 
сап be aitained on a level road, and a 10 per cent. grade can be 
ascended at а good speed. The engine is intended for first. 
aid use, and is fitted with а 30 gallon * Kemik " cylinder of 
carbonic acid gas, which discharges through 180 ft. of ] in. 
rubber hose. The chasis will accommodate, m addition to this 
apparatus, 1,000 ft. of canvas hose, with standpipes and 
branches, telescopic ladders to reach а height of 30 ft., and six 
to eight men. The engine is introduced for use in towns in 
which a supply of elecirical energy is available, 


An Electro-Mechanical Fire Alarm.—Correction.—At. the conclu- 
sion of our notes in the INDUSTRIAL SUPPLEMENT last week (p. 74) on 
“Ап Electro-Meehanical Fire Alarm," it was mentioned that an 
installation of the system could be seen at 38, Golden-lane, London, 
Е.С. This installation has been transferred to Electra House, Fins- 
bury-pavement, London, E.C.. where it can be seen at any time by 
appointment with the Gravity Automatic Fire Alarm Synd. 


Street Lighting * Onewatt" Lamps.—Messrs. Siemens Bros, 
Dynamo Works, of Tyssen-strect, Dalston. London, N.E., advise us 
that they are shortly placing on the market a range of 50 c.p. “ One- 
watt" lamps for 100 to 130 and 200 to 250-volt circuits for street 
lighting опу. We understand that these lamps will be of the same 
high quality as the other types of * Onewatt " lamps already on the 


market. As will be seen from our ^' Tenders Accepted " columns, 


Messrs. Siemens are making a speciality of street lighting schemes, 
with high-efticiency drawn-wire tungsten lamps of the ** Onewatt ” 
type. 

* Stannos " Wires.— Amongst the numerons installations which 
have been recently carried out with '"'Stannos" wire are the 
following :— 

By Messrs. Baxter & Impey, Birmingham, the installation of a large 
country house at Knowle, Warwickshire; by Messrs. J. H. Нагрт & Co., 
Birmingham, а complete installation. of four. Siemens motors. with 
"Stannos" wiring for Richard Cooper & Sons, Wolverhampton, and 
also ^^ Stannos " wiring in country houses at Cobham, Surrey, and Burton 
Point, Cheshire; Messrs. E. D. Wishart & Co. are carrying out (for 
Siemens Bros.) the installation of a new theatre at Eastleigh, consisting 
of a 16 n.r. gas engine, “ Stannos " wiring and Жеф " fuses. This firm 
ін also carrying out the wiring of Summers & Payne's yacht building yard, 
to the order of Siemens Bros, А 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Bacup.—The Council have received sanction to a loan of £3.000 for 
mains and services, transformers, ke. Electric current will be sup- 
plied in bulk by Rawtenstall Corporation. 


Ballycare (Ireland).—‘The official inauguration of the electricity 
works took place on Saturday lest. 


Blackpool.—The borough electrical engineer (Mr. С. Furness) has 
suggested that the Corporation should instal a municipal time ser- 
vice of synchronised time-keeping. | 

The Board of Trade have sanctioned a loan of £4.300 for the 
purchase of six new tramears, The period of the loan is 15 years. 


> Bradford.—The Council are recommended to. apply for sanction to a 
1 oan of £60,000 for extensions of the generating plant and mains. 


Broadstairs.— The Council have decided to extend the electric light- 
ing in High-street. 


Burnley.— The Council desire to obtain powers for supplying elec- 
tricity in Reedley Hallows, a district in which they are to give a supply 
at 44. per unit. — . 

The Council are to consider a suggestion by the Colne & Trawden 
Light Railway Co. to consolidate the tramway service in the district 
or to arrange for à through serviee between Colne and Padiham. 

In future Burnley will supply electrical energy for the Brierfield 
tramways, and not Nelson. 


Canterbury.— Electric current is to be supplied to cinematograph 
halls at 13d. per unit if taken through 2 motor generator and if the hali 
and approaches are lighted at the ordinaryirates and the minimum 
annua! payment is £100. mE 


Darwen.— The Council have decided to fit meters to their tramcars. 

Deptford.—Tenders are to be invited for wiring the New Cross 
branch library. | 

Dewsbury.— The Mayoress, Mrs. Н. P. Walker. formally started а 
new British Westinghouse steam turbine set on the 6th inst. 

Dorchester.—The Council have decided to offer no opposition to 
the application of Messrs. J. & W. Purves for a provisional electric 
lighting order. |. 


Dover.— Electric supply s to be given to River by means of over- 
head wires. A loan of £550 for chain-grate stokers has been sanc- 
tioned. 


Dungiveen (co. Derry).— At a recent publie meeting a resolution in 
favour of the adoption of the public electrie lighting scheme of Mr. 
Alex. Semple, J.P.. а local mill owner, was unanimously agreed to. 
Water power is to be used in generating current 


Ealing.— The L.G. Board have received communications from 
three ratepayers who object to the granting of free current to trades- 
men for illuminating their premises on the occasion of the “АЙ 
British Shop Week." 

The Electricity Committee have informed the Board that the rate- 
payers cannot be called upon to contribute towards the cost of such free 
current, as a reserve of £15,453 is available to meet any loss, and, more- 
over, under the Ealing Corporation Act any loss sustained by the under- 
taking must. be met by increasing the charge to consumers for current. 
The committee state that to be financially suecesstul the undertaking 
must be run on business lines, and that in their opinion it would have 
been folly to have left the gas company with an unopposed opportunity 
to advertise their system during the week in question. The total cost of 
the free supply only amounted to £15, and it resulted in obtaining three 
new consumers, equivalent to the consumption of no fewer than 235 
8 c.p. lamps. 


‚ Eastbourne.— Application has been made for sanction to a loan of 
.£8,000 for extensions of the electricity undertaking. 


Eastwood (Notts.).— The Council have instructed the Clerk to 
supply information at the next meeting as to the cost of obtaining 
electric lighting powers. 


Edinburgh.—The Electric Lighting Committee recommend the 
Council to apply for sanction to a loan of £75,000 for extensions of 
the electricity undertaking. 


.-- . A 
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IAL AND INDUSTRIAL SECTION. 


Electric Power at Workhouses.—Houvhton-le-Spring Guardians 
have decided to install electric motors for driving the laundry machi- 
nery. Current will be supplied by the local electric supply company, 
and the Guardians will pey one-fourth the cost of the cable extension 
(£100). 

Fatality.—. young miner named Peter Grant was killed last week 
at No. 13 pit, Rosehall Colliery, Coatbridge. Grant had left his lamp 
near an eleetric cable, and in searching for it came in contact with a 
live wire. Artificial respiration was resorted to without avail. 


Felixstowe.— The charge for electric current has Безл reduced from 
61d. to 6d. per unit, except for the summer quarter. 


Gillingham.—Sanction has been received to a loan of £3,500 for 
mains extensions, &c. 

Glasgow.—The city electrical engineer (Mr. W. W. Lackie) had а 
conference last week with representatives of the electrical firms in 
Glasgow with a view to arranging a joint exhibit of the latest appliea- 
tions of electricity for heating, lighting and power at the Scottish 
History Exhibition in Kelvingrove Park next summer. 


Hammersmith (London).— As the balance (45.429) of the loan 
sanctioned in July last for £10,666 for the purpose of the electricity 
undertaking will be required at an early date, application has been 
made to the London County Couneil for the advance of the money. 

№ objection is to be raised to the corstruction of adcitional junction 
lines between the L.C.C. tramways in Queen-street. Hammersmith, ard 
the London United Tramways in Beadon-road ard Kirg street. Мероб. 
ations are proceeding with the London Urited Tramways for the purehsse 
of the portion in. Lordon of the Company's undertaking. ard the new 
junctions will not be constructed until after the purchase ts completed. 


Heston and Isleworth.—The inauguration of the extensions at the 
electricity works took place on 7th inst. 

The extensions, which have increased the capacity of the station by 20 
per cent., include a 250 kw. Browett, Lindley British Westinghouse set, 
a Weir pump, steam pipes, «е. The chairman of the Electricity Com- 
mittee (Mr. Gentry) announced that they had 750 consumers. The ex- 
tensions had cost £3,000, but as they had been running without proper 
reserve plant the extensions were badly wanted. 


Inquest.— At Grassmoor on Tuesday an inquest wes held on 
Frederick Toseland. motorman at Bond’s Main Colliery. 

CHARLES TOSELAND said deceased wes his son, and he had been а motor 
driver for seven years. He met with an accident some four or five weeks 
previously, falling off th» footboard of the motor. 

DaAvip NAavLoR said that Toseland, who worked with him, was going 
to oil up. and he climbed up on to the platform of the motor. Suddenly 
witness heard a cry, and looking пр saw Toselind was clisging to the 
naked wires, with his feet still on the platform. He went up to Tosslind, 
and was aboat to pull him off th* wires, but the current threw him back. 

T. J. Evans said that the switch at the time of the occurrence was 
“ot and the motor was standing. He could not account for the 
wires being alive. He tried artificial respiration for half an hour without 
avail. 

Mr. WALTER E. CHAPPELL. electrical engineer to the Staveley Coal & 
Iron Co.. said that if th» switch had been in a vertical position, a: stated, 
no current could. possibly have passed through the wires. ‘Pho only 
feasible explanation h> could give was that the switch had been slightly 
touched, and so eansed the current to pass through the wires. 

One medical witness said the cause of death was heart failure, and that 
might hive been brought about from а sudden electric current: passing 
through the system. 

Another doctor, who had made а post-mortem examination, said that 
there was considerable disease of both Jungs. The cause of death was 
failure of the right side of the heart. which might possibly be attributed to 
the passage of an electric current through the body. On the other hind, 
it might have been caused otherwise. | 

The CORONER said the evidence was most contlicting. It seemed te him 
the only interpretation to be put on the evidence was that the switch 
contd not possibly have been straight. but was a couple of inches or so out 
of the vertical, There was, without doubt, a current passing through the 
wires, 

The verdict was that death was due to © Shock. caused by the accidental 
passage of electricity through the body.” 


Islington (London).—The Lighting Committee have prepared a 
scheme for contract lighting and for hiring electric motors, radiators, 
irons, fans and other electrical accessories. 

The Committee are of opinion that the scheme can be so worked that 
practically no liability as regards the purchase of materials and acces- 
sories will be undertaken by the Council unless business is obtained, and 
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in these cireumstauces in the first instance à sum of £500 only will be sutli- 
cient te enable operations to be commenced. ` 


Listowel (Ireland).— The Council have agreed to give permission to 
the Ampere Electrical Со. to erect an electricity station for supply of 
electricity in the district. 


London County Council.—On Tuesdey it was decided, on the recom- 
mendation of the Highways Committee, to reconstruct the existing 
horse tramways from City-road to the Manor House, Finsbury Park, 
via KesCroad, Bridport-plece, Southgate-road., Mildmay Park and 
Green Lenes, at an estimated cost of £88,000, This will enable 
elternative electric services to be maintained between the City and 
Finsbury Park (Manor House). | 

Шейк Loans.—Loans of £2,582 to St. Faneras aed. £10,000. to 
Stepney were granted. | | 

Кете Роишег.— А recommendation was submitted by the Fire Brigade 
Committee that £600 Бе expended in wiring th* extension of the chief 
station of th» Brigade, and also for providing electric power for the new 
Brig ие workshop.— Carried. | 

T rami D pot. — lh * adjourned report of the Highways Committee 
was brought up recommending that. £76,000 be fixed as the purchase 
price of the old works depot. in Belvedere-road. Lambeth, which it is 
now proposed to use for tramway purposes. After discussion the pro- 
peal vas adopted. 

Ventilation of Street Волен. — Ariving out of a suggestion by Woolwich 
Council that steps be taken to frame regulations to secure the ventilation 
af street boxes constructed by the Pest Office and electric lighting 
authorities, &c., the Highways Committee recommended that such action 
was undesirable at present. 

Ehcetricity Testing Stations.— Th» Highways Committee recommerded 
that procecdings be taken against Tdingion ard Marylebone Borough 
Councils with а view to enforcing the Council! acquirements to establish 
tog stations dn accordance with the provisions of th? respective 
В.о Electric Lignting Orders. Out of 14 borough courcils owning 
electricity otder су three (Poplar, Steck Newington and Woolwich) 
hid actually complied with the Councils requirements. A motion was 
made to refer the matter back, but Mr. H. Н. Gorden pointed eut that 
all the private compat ics had installed testing stations. Tt could only be 
those people who feared irs pection that could be opposed to the Councii's 
rquiveni;ents, 

Mr. White, clisirman of th» Committee, (Йоге to take the re pert back. 
but thé: was opposed, and the recommendation was piis;d by a large 
та огу. ; 

Mew Tramways.—The Parliureatary Committee, reporting on the 
prop cals for next иглой. mentioned that it was cstimated that new 
tramways would cost £730,210, ard. street improvemenss in comnection 
therewith £397,260, | | 

Аза метет! of Marylebone Electricity Undertaking.—' he Local Govern- 
ment Committee recommended that an appeal be lodged at Quarter 
Sessions against the assessment of the electricity undertaking of Maryle- 
bone Council The Committee stated that they were advised that a 
fair assessment would be £40,000; it had, however, been хей at 514.620. 
Tue Council agreed to the proposal, 


London Р.О. Telephone Service.—The Avenue exchange of the 
National Telephone Co, is being rebuilt by the Post Office euthorities 
in St. J smes'-squere, Bevis Marks. "The old exchange һәч some 4,000 
subscribers, but the new will have weeommodation for more than 
double the number. 


Lowestoft.— The engineer aad manager of the tramways (Mr. С. А. 
Bruce) submitted his ennual report to the. Tremways Committee 
on Tuesday, 

The net deficiency on. the working ef the undertaking for the year 
enced Sept, 20 i: £2,394. 193. 24.. £0200 of which is provided for in the 
current borough. rate. The Committee decided. to ask the Electric 
hichting Committee to consider whether the ] tice of current for the 
пате луз could be reduced to 11d. per urit. 

The Electric Light Committee. having considered ап application by the 
clectrical erginecr (Mr, G. А. Bruce) for an increase of salary; decided 
that in addition to his salary he be paid 2 per cent. on the protit of £650 
on th past vears working of theeleeticity undcrtaking. In moving the 
adoption of thi report the chairman (f th: Cominittee (Cour. C. У. Fry) 
said they vere able to show а fair surplus ef £650, after meeting all 
Chores, but that did rot really cive a complete idea of the profits. The 
Rron.: profit was £6,0900 акай 6.056. Lut there hed been a decrease in 
net profit through the reduction. f th price ef current to the trams. The 
meressé In revenue from. private cop umers had been АЛЛО, avd the 
total Were was £1256. The cost ef generation had been. reduced. 
lh application from the tramways for a further reduction had been 
considered, but the committee felt that they were not able to grant it at 
preont. Phe committees aim was to establich а reserve fund which 
must be at least £1,000.—The report was adopted. 

Mansfleld.— Manstield & District Tramways Co. have notified that 
they will commence the construction of the line to the Crown Farm 
Colliery about the middle of January. 


Marylebone (London).—Tl:e accounts for the quarter ended Sept. 
30 show that the amounts from the sale of current to private con- 
Bumers came to £20,490, against £19,817 in the corresponding period 
of HN ө. the meter rental being respectively £1.525 s nd £1.429. 

The increase over the number of units sold in the corres пати period 
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of last. year totalled 251.980. The increase in units sold to private con- 
митегя was 2.6 per cent., against a total for all purposes of 14/7 per cent, 
The average price obtained for current sold. to private consumos was 
3-08»d.. against 3.1424. per unit. 

— The department now has a complete 12 months experience of the tele- 
phone system of charging, although during the December quarter cf let 
year it only applied to certain large consumers, Ти these particular e ces, 
however, И was known that the immediate effect would bi to sulstar- 
tially reduce the income of the undertaking. the benetit being to recare 
with these important consumers valuable contracts for terms of year in 
addition to a probable gradual increase of the use of electricity for pur 
poses other thin lighting. The gross income for the quarter from all 
sources was £27,756, against £22,826. Two items were primarily roper- 
sible for th» inereaso—viz., the larger publie lighting income ard the sub- 
stantial turnover of the sales department. Notwithstancing the in- 
ereased output the total expenditure on production, distribution, 
management, е. wes only £10.276, against £9,745 ard £10,000 for the 
corresponding periods in 1909 and P908. The result of the cperitior s of 
the sales department during the quarter has been satisfactory, even if th 
department be regarded es a purely contracting department, which it is 
Claimed it is not. ‘Phe expenditure was £1,344 ard the income 1.106. 
showing a Чери of £177. compared with a debit of £509 in the previous 
quarter. Tt had been necessary to debit. the showroom account with 
apparatus taken out of stores for the purpose of exhibit. the bulk of which 
is saleable. At the end of the financial year an inventory of ouch os is 
good stock will be made and trarsferred back to stores at a fair price. | 

Metropolitan Association of Electric Tramways Managers.-- A mect- 
ing of the members of this association was held on the 9th inst.’at the 
Municipal and County Club, Whitehull-place, S.W.. when the follow- 
ing members were present :— 

Messrs. Н. №. Шаш (West Нам). ALG. Balfour (Dartford) А. Coveney 
(Erith), Н. L. Howard (Barking), C. Мита и (Besley Неа. F. 
Sch oticld (Leyton), W. С. Ulbnann (East Ham), W. Е. Hammord (Metre. 
politan Electric Tramways) А. У. Mason (Scuth Metrop Шап blo trie 
Tramways), and "Г. В. Goodyer (Croydon). hon. 560. Messe А. Н. 
Stanley (Loadon United) ard W. Murray (Walthion tov) were unay id- 
ably absent. Mr... А. Н. Stanley уал unavinously (ен «пах, 
Mr. Н. E. Blain vice-choirman and Mr. T. В. Gecodyor hon. seer tiry for 
the ensuing vear. 

It was reported that th? work in connection with the fc rination (f the 
central chims bureau was procceding satisfactorily, ard tht th reves 
every hope that the bureau would come into exi tence early in Jantary. 

Middlesbrough.-—The elecirica! engineer (Mr. Н. M. Teylor) reporis 
thet there was a profit of nearly £2.000 on the past year's working, 

Other towrs, nays Мг. Taylor, were bemoamipg the introduction of tho 
metal filament lamp, but Middlesbrough consumer: had ineressod thoir 
eandlse- power rather thin decrease their electricity bills, 

Nuneaton.— The Council have acquired additional land forr exten- 
sions of the electricity works. 


Oldham.—Some time ago the Council were asked to give a supply 
of electricity to certain premises in Chadderton, Royton and Lime- 
hurst, and application was made to the Board of Trade for orders to 
enable them to supply the districts. 

The Board were unable to issue orders under the 1909 Electric Lightir y 
Act, and it was suggested thit provisional orders should be obtained, 
There are eight applicantsat Chadderton, 28 at Royton and four at Lime- 
hurst, and the Board hive been asked to reconsider the application, хо 
that it should not be necessary to get a separate order for each application 
made, 

Royton Council have intimat d that they are not. pr pared te apply 
for а provisional order unless Oldham Corporation pay th cost. | 


Paisley.— The new tramway route between Rouken Glen and Barr- 
head was nspected and passed by Col. Yorke on Monday. 


Provisional Order Revocation.— The Вогта of Trade have revoked 
the Maldens and Coombe Eleetrio Lighting Order, 1907, as from 
Dec. 6. 


St. Margaret’s (Dover).— Before deciding whether to adopt the 
Lighting and Watching Act. the Parish Council want to know whether 
Dover Corporation will be permitted by the L.G. Board to extend 
their electricity mains from the Duke of York's Schoo! to the district. 


Sheffield.— Mains extensions. estimated to cost nearly £900, ere to 
be carried out to give a supply of electrical energy for power toa 
number of works. | 

An offer hy Siemers Bros; Dynamo Works to supply a pair of traction 
motors and controllers for six months! trial on ore of the Sh fidd trem- 
cars, free of cost, has been accepted. à 

Stepney (London).— The Lighting Committee hz vc. subject to the 
approval of the Board of Trade and the London County Council, pro- 
visionally entered into an agreement with Poplar Council, таке 
provision for (if required) the taking or giving by either partv of ү 
‘provisional stand-by,” “ stand-by,” “ bulk“ or " reciprocal » 
supply of current. 

Sunderland.— An interesting report of the Electricity and Lighting 
Committee with regard to new alternative tariffs in connection with 
the general low-tension supply came before the Council on Wedueday, 
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when it was recommended that all the existing rates remain in force, 
and that the following reductions be offered alternatively :— 

Private Houses.—Continue present rate. Alternatively, electricity 
to be supplied for any dumestic purposes where the premises are lighted 
throughout. by electricity, 80 per cent. of the lighting being by metal 
filament lamps. А fixed rental as follows (including meter rent), plus 
id. per unit metered. For dwelling houses, the ratable value of which 
is between £15 and £30, 10 per cent. of ratable value per annum, between 
£30 and £40 11 per cent., £40 and £50 12 per cent., £50 and £60 13 per 
cent., £60 and £70 14 per cent., above £70 15 per cent. The above 
percentage is to be varied where the assessment is influenced by causes 
that do not affect the use of electricity. The fixed charge to be allocated 
between the two summer and the two winter quarters, in the proportion 
of one-sixth for each summer and one-third. for each winter quarter. 
Periods of less than one quarter to be paid for pro rata. 

Offices and Banks.—Continne at present rate, together with alternative 
that premises electrically lighted throughout, and using not less than 
70 units per annum рег 100 watte, be charged 3d. per unit. 

Churches, Chapels and Halls in connection therewith.—Present charges 
to continue, subject to application of conditions common to all tariffs. 

Shops, Warehouses, Workshops, Theatres, Concert, Picture Halla, &c.— 
Continue at present rate, and offer following alternative scale to premises 
electrically lighted throughout :—Up to 5,000 units per annum 254. per 
unit, up to 10,000 units 21d.. up to 20,000 units 24d. Under agreement 
and above 20,000 units per annum, 2d. per unit. Payments to be made 
at rate of 2zd. per unit for first three quarters in each year, and where 
necessary credit to be given upon the account for fourth quarter, this 
not to apply when an agreement is entered into. 

Licensed Premises and others having equivalent hours usc.—Continue at 
present rates, together with alternative to premises electrically lighted 
throughout of Lid. per unit. 

Cooking and Heating.—To any premises electrically lighted, 34. per 
unit. 

Low-tension Power Supply. including. medical, electrical and process 
printing avd battery charging (and excluding motors for compressing 
gas, which will continue to be supplied at present rate ard conditions). 
Present tariff to. be continued, with alternative of £3 per annum [xr 
kilowatt of demand, plus 14. per unit, both rates being subject to 
following limitations: (a) That in all cases the Corporation reserve the 
right to supply motors upon either the a.c. or d.c. system ; (b) the Cor- 
poration shall not. be liable to give large intermittent supplies between 
3:30 p.m. to 6:30 p.m. each day from Nov. 1 to March | inclusive, except 
under special agreement. 

Both old ard new tariffs are to be subject to the following gercral 
regulations: Where present rates are continued entitling the cor cumer 
to large discounts, the basal price will be written down upon the invi ice 
to within 5 per cent. of net amount, and (he final 5 per cent. will, in future, 
be given on the reduccd amount as a cash discount when payment is 
made within the stipulated time ; all accounts not paid within one month 
of becoming due to be increased by 5 per cent., except in cases where 
discounts are forfeited in accordance with the foregoing regulation ; а 
minimum charge of 55. per quarter, plus meter rent, to Бе made, cach 
quarter to stand by itself: all supplies, except where otherwise agreed in 
writing, to be for 12 months, and thereafter determinable by three months? 
notice. |“ Electrically lighted throughout " means that electricity 13 used 
to the exclusion of gas for lightirg purposes, Gas may be used for pilot 
or emergency lights in public buildings, without infringing this regulation. 
Meter rents to continue as at present. under all but the ‘ Come stic " 
rate. Grouping of accounts for purposes of discount to cease. The 
present maximum demand scale to be discontinued for new consumers. 

At the meeting of the Corporation on Wednesday the aboye report was 
submitted by the Electricity and Lighting Committee. 

Mr. HARTLEY FRENCH, jun., Supported the recommendation asa measure 
which might be applied to an ordinary business that would not go, and 
required a little assistance to make it go. It would be better, he thought, 
to risk a little more money, if they did lose it, rather thon sit still and see 
the thing run to death. They were risking a certain penny for the sake 
of getting a possible 814. | 

Mr. \ АТЕВ RAINE moved that the report he sent back, and Mr. G. D. 
Weir, who seconded, suggested that the assets should be sub-let to the 
County of Durham Electric Power Supply Со. The manufacturer, ая 
well as the ratepayer might then benctit, because current could. be 
obtained at a lower price from the company than from the Corporation. 

Оп а vote being taken there was a tie, and the Mayor (Ald. W. Sander- 
son) gave his casting vote in favour of the recommendation. 


Village Lighting.—Crook Council have accepted the tender of Pease 
& Partners for supplying lamps, poles, wires, &e., for public lighting 
at Stanley Colliery Village, at £29. 


Walsall.— An explosion recently occurred in one of the tubes of the 
Stirling boiler at the electricity station, and the preliminary inquiry 
by the Board of Trade into the cause of the explosion has been held. 

The whole front bank of tubes in the boiler has been replaced at а cost 
of £120, which it hus been arranged shall be equally divided between the 
Corporation and the insurance company. 

Mains are to be exterded from the premises of Messrs. Lambert Bros.. 
in Grecn-lane, to the proposed sub-station at Bloxwich, at a cost of £1,130, 


Watford.—The electrical engineer (Mr. F. W. Purse) has reported 
that for the four weeks to Nov. 1 the coal cost averaged (362d. per 
unit sent out, compared with the bonus figure of 0*4d. per unit, and 
that the bonus for the month amounted to 163, for each shift engineer, 
12s. each stoker and 6s, each driver | 


ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index is included 


West Ham.—Some time ago experiments were carried out at 
Messrs. Goodacre & Sons’ premises at Custom House with electric 
driving for the whole of their works, and power was and is now being 
taken from the Corporation for a portion of same, but en arrange- 
ment Ваз now been come to whereby energy is to be provided for the 
driving of the whole of the machinery. 


West Hartlepool.— Application has been mede for permission to 
borrow further eapital for the extension of the electricity undertaking 


Widnes.— The Council ere promoting a billl to authorise the pur- 
chase of the Widnes end Runcorn transporter bridge, end to enable 
the County Councils of Lancashire and Cheshire and the Urban Dis- 
trict Council of Runcorn to contribute towards the expenses of an 
underieking which includes the erection of a generating station near 
the bridue and the ellerstion of the present means of transport. 

Wireless Telegraphy.—Arcother example of the value of wireless 
telegraphy in preventing loss of life at sea is reported. The Alaska 
Steamship Cos sa.‘ Olympia " went ashore on Sea Island, Prince 
William Sound. in a heavy storm. and the 52 passengers and 54 crew 
were in the gravest danger. The " Olvmpia " was equipped with 
wireless apparatus, and got into communication with Cordova, 
Alaska, and in spiie of the greatest difficulties, owing to the bad 
weather, the whole of the 106 lives were rescued in a terribly ex- 
hausted condition. 

Workhouse Lighting.—St. (Ceorge’s-in-the-East (London) Guar- 
Чапа have referred to their architect estimates for the electric lighting 
of their several establishments, 


Electra Musical Society.— The third ladies’ evening concert of this 
Society was held in the Small Queen's Hall. Langham-place, London, 
W., on Tuesday, when a lengthy and well-selected programme was 
rendered. Among the artists were members of the staff of the 
Eastern апа Associated Telegraph. Companies. апа the orchestra 
and the male voice choir are mainly drawn from this source. The 
efforts of both are always greatly eppreciated, and their work shows 
studied improvement. Mr. William Penn, baritone. to whom several 
numbers were allotted, and who sang the solos in Sir C. V. Stanford's 
* Songs of the Fleet.” was in good form. This wrs the first perfor- 
mance in London of this рес’, and proved an attractive item of 
the programme. It is not necessary to praise the efforts of Мга. 
Russell Bonner on the violoncello, ог the musical sketches of Mr. 
Charles. Thomason, and Mr. W. H. Owen in his recital of “А 
Polyglot Speech " and “Му Comie Song” was at his best. In 
Mendelssohn's choral cantata ^* To the Sons of Art and in the two 
part songs some really good work was put in by the choir. Miss Mary 
Wynne Ни also contributed to an enjoyable evening. 

The Society's next ladies’ concert (Bohemian) will be given in the 
sume hall on March 16. 


Electro-Harmonic Society.— А smoking concert of the Electro- 
Harmonie Society will be held in the King’s Hall of the Holborn 
Restaurant to-night (Friday) at 8 o'clock, end Sir John Gavey will be 
in the chair. 


Batti-Wallahs Society.—' The second smoking concert. of the season 
of the above society was held at the Holborn Restaurant. (London) 
on Friday last. There was a large attendance, and under the chair- 
manship of Mr. М. S. Chambers, the president. the company enjoyed 
the various items of an extensive musical programme. 

Before the interval the ehairman pointed out that the society was now 
open to all classes of electrical engineers and not, as formerly, confined 
to P. & О. Batti-Wallahs. Interested readers should apply to Mr. J. F. 
Avila. hon. sec., 113, Charing Cross-road, London, W.C. 


COLONIAL AND FOREIGN NOTES. 
Australasia.— The '* Australian Mining Standard " says Melbourne 
City Council recently adopted a report of the Electrical Committee 
recommending the erection of a battery of accumulators. with 
switches, connections, booster, &с.. at an estimated cost of £21.000,. 
or £29,540 with the necessery buildings, pilot cable and cable 
alterations. 

Mr. Н. В. Harper, the city electrical er pincer, is to inspect batteries in 
Europe and the U.S.A., with a view to collecting information as to the 
best type to adopt. The battery will be of 4,000 amp re-hħhours capacity. 
The supply to the Maribyrnorg cordite factory will be commenced by 
March next. 

Goulburn Shire Council (Victoria) has taken up the question of the pro- 
In of electric light for Nugambie, a small town 78 miles north of Mel- 

ume, 


\ 
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The retiring Chief Commissioner of Railways in Victoria (Mr. Thos. 
Тай). in giving evidence recently before the Parliamentary Committee 
appointed to inquire into the proposed reduction of fares and introduc- 
tion of penny sections on the Melbourne suburban. tramways, said 
although any appreciable reduction in through tramway fares must sub- 
stantially injure the railway revenue, in rome cases a reduction of the 
tram fares might be of benetit to the railways, as it would permit more 
long-distance passergers to be carried vithout additional cost. He ques- 
tioned if the Railway Commissioners would not be better off if they did not 
carry short distance passengers, who filled the train at starting and 
alighted after а few miles, leaving the train to run practically empty 
to th» end of its journey and back again. The Melbourne suburban rail. 
ways were run at an annnal k ss of £50,000. 

Wodonga (Victoria) Shire Council have accepted the offer of Mr. А. Н. 
Wood (Melbourre) for supply of electricity in the Council's cistrict. 

Ararat (Victoria) Council is considering the question of adopting 
electric lighting. 

А canvass is being made at Vortlake (Victoria) in view of an electricity 
scheme being adopted. 

The Chief Commissioner of Railways (Мг. Т. В. Johrson) recently 
informed representatives of the City Council and Chamber of Commerce 
tht th: clectritication of the Newcastle (N.S.W.) tramways would Бе 
undertaken rs soon as possible, and be carried out gradually. | 

The Premier of. Victoria (Mr. Murray) has promised to introduce an 
amendment which will bring tramway employés under the Factories and 
Shops Act. 

The Councils of St. Kilda, Prahran, Malvern and Са АА, having 
agreed to lay an electric tramway two miles in length connecting their 
respective districts, Messrs. Noyes Bros., who were asked to report on the 
proposal, state that they consider the route not such as would justify the 
duplication, and recommend a single track at an initial cost of £27,450. 

Electric wiremen іп Victoria demand a wage of 10%. per day—an 
increase of 25 percent. The Trades Hall Council has asked the Premier, 
Mr. Murray, fora wages board for the whole trade. 

New Zealand tramway men also demand a revised scale of wages. It is 
proposed that the pay of motormen shall be from 1s. 134. to 1s. 3d., and 
conductors from ls. to 13. 114. per hour for an eight hour day, with 
holidays of from 8 to 16 days per annum on full pay. 

In connection with the laying of the electric tram lines in Geelong 
(Victoria) а rail cutter has arrived, and the Custom's Department has 
raised a question as to whether it is a machine or a tool. The detinition 
makes a corsiderable difference in duty. 

A Bill has been introduced in the Victorian Legislative Assembly to 
authorise the North Melbourne Electric Tramway ard Lighting Co. to 
construct a short length of line (about 400 ft.) to connect the company's 
terminus with the North Melbourne terminus of the Melbourne Tramway 
Co.'s system. 

Italy.—The Prefecture of Lazio have granted powers to the Società 
Laziale di Elettricita to supply electricity in the communel districts 
of Palombara. Montecelio, Monterotondo and Mentana. 

The Società Anonima delle Tramvie e Ferrovie di Roma have obtained 
а №) years’ сопесккіоп for the corstruction and workirg of an electric 
tramway from Rome to Albano. 

Portugal.—The Companhia Carris de Ferro de Porto have applied 
to the Inspeccüo Geraldos Telegraphos е Industrias Electricas for 
powers to construct. ол electric tremwey between the Estrada da 


Circtavellacio and Venda Nova (Орото). ` 


South Africa.— The ** British and South African Export Gezette " 
states that the municipal electric tramways at Pretoria (which were 
equipped by Dick, Kerr & Co.) are now open for traflic. 

Willowmore (Transvaal) Town Council are negotiating with the Urion 
Electric Co.. Johannesburg, for the electric lightirg of the town. 

Johannesburg Council are about to place orders for a 3.000 kw. steam 
turbo-alte rnator, a 1.250 kw. converter, steam piping, &с. 

Germiston Courcil have decided against a motor tramway sheme, and 
in favour of clectrie traction. 

Turin Exhibition, 1911.—A summary of information received from 
Н.М, Consuls at Genoa, Florence and Milan and from the British 
Chamber of Commerce for Italy has been issued by the Exhibitions 
Branch of the Board of 'Trade :— 

It is stated that although much electrical energy is generated in Italy 
there is sull room for cxhaustive exhibits in all classes. There is a 
grov ing terdercy to employ electrical] machinery for lighting ard motive 
power. The market for Italy is good though a " cut" one. The moment 
memes à geod one for exhibitirg appliances. for railway ccrstruction, 
rolling stock and plant. &e. 

In regard to measnring and scientitie instruments it is considered that 
an exter-ive display will be made in all these classes, and that special 
attention. will be given to drawing instruments, time reckoners, &с. 
The metric system is adopted in Italy, and all instruments should be 
graded accordingly. In regard to machinery it is recommerded that 
special attention should be paid to industrial, mining and spinning 
machinery, cranes, lifts, tools, &е. Suction gas engincs апа producers 
are particulerly mentioned. 

Wireless Telephony. — Mr. Valdemar Poulsen is stated to be 
engaged in erecting wireless telephone stations in California, 
and to have obtained a number of extremely satisfactory results, 
enabling conversations to be held over a distance of 350 miles. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 153. 9d. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and tbe Directorial 
Division has been thorougbly revised and amplitied up 
to February r6th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and аге now issued in a handy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Tenders are invited up to Feb. 7, 1911, for supply of 250 indicators’ 
and up to March 7, 1911, for the supply of 11 sections of branching 
multiple magneto lamp signalling switehboard for the Postmaster- 
General's Department in Vicrogia. Tender forms, specifications, 
&c.. from the Commonwealth Offices, 72, Victoria-street, London, 
S.W. See also advertisements. 

Tenders are invited up to Feb. 1. 1911, for supply of testing equip- 
ment, consisting of rotary converter, transformer, switchboard, &c., 
to work on а 240 volt d.c. main to the Postmaster-General's depart. 
ment in NEW бостн Wares. Tenders, forms and specifications from 
the Commonwealth offices, 72, Victoria-street, London, S.W. See 
an advertisement. 

East Ham Corporation invite tenders for supply end erection at 
the electricity generating station of one 1.000 kw. triple-expansion 
medium-speed engine and generator complete, and one evaporative 
condenser for 4,000 1b. of steam per hour, with air and circulating 
pumps, valves, &c, Specitication and form of tender from the 
engineer and manager, Mr. W. C. Ullmann, Tramway Depot, Nelson- 
street, East Ham. ‘Tenders to the chairman of the Eleetrie Lighting 
апа Tramwaya Committee by noon Dec. 30. 


Barkina Urban District Council invite tenders for supply and 
erection of a 400 kw. Diesel engine and dynamo, 250 kw. motor. 
generator, traction battery and reversible booster, main switehboard 
and connections and overhead travelling crane. Tenders to the 
Chairman of the Council, Public Offices, Barking, by 7 p.m. Dec. 20. 


LrANDpUDNO Urban District Council invite tenders for the supply 
of motor-driven induced-draught plant and mechanical stokers for 
one Lancashire and one Babcock & Wilcox boilers, Particulars from 
the engineer, Mr. Н. Morton, Electricity Works, Llandudno, and 
tenders to the clerk, Mr. Alfred Conolly, by Saturday, Dee. 24. 

LoNpoN County Council invite tenders for certain high and low- 
tension switchgear, Specifications, forms of tender, &c.. from tho 
clerk of the Council, Mr. G. L. Gomme, County Hall, Spring-gardens, 
S.W. Tenders by 11 a.m.. Jan. 10. | | 

Leyton Urban District Council invite tenders for the supply and 
erection of а 600 kw. mixed pressure steam turbine set, with all 
accessorjes. Tenders must be delivered at the meeting of the 
Council at the Town Hall, Leyton, on 29th inst. at 7 p.m. 


Leyton District Sub-Committee of Kent Education Committee, 
Town Hall, Leyton, require tenders by 7 p.m. Dee. 30 for the 
electric lighting. &с., of the New County High School, Forest-road, 
Leytonstone. Plans, &c., of Mr. W. Jacques, 2, Fen-court, London, 
F.C. 

BovnvEMOUTH Tramways Committee want tenders by noon 
Dec. 22 for 1} route miles of tramway overhead construction. 
Specifications, &c., from the General Manager. | 


Ізігчатом (London) Lighting Committee invite tenders for supply 
and erection of h.t. switchboard. Tenders to Town Clerk by noon 
Jan 12, 1911, 
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Tenders are invited up to Jan. 25, 1911, for the supply to the Post- . 
master-General's Department in New Sour WALEs of one portable: 


petrol-driven winch. See an advertisement. Until Jan. 24, 1911, 
for the supply of twisted-pair wire to the Postmaster-General's 
Department in VICTORIA ; ind until Jan. 25, 1911, for the supply 


of insulators, wires, &c., to the Postmaster-General's Department , 


in SOUTH AUSTRALIA. Tender forms, specifications, &c., from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. 


Tenders are invited for supply of 900 yds, concentric lead-covered, 
380 yds. single-conductor lead-covered and 900 yds. three-core lead- 
covered cable to the City of MELBOURNE (Australia)... Specification, 
tender form. &e.. from the agents to the City Council, Messra. 
Mellwraith, McKacharn & Co., Proprietary (Ltd.), Billiter Square- 
buildings, London, E.C., to whom tenders by noon Dec. 2]. 


Tenders are invited up to Jan. 4, 1911, for the supply of three 
multiple: switehboards to the Postmaster-General's department, 
NEw SovTH WALES; and for supply of battery and line material 
and instruments, апа telephone cable, to the Postmaster-General's 
department, Sov TH. AUSTRALIA; also for supply of iron poles, iron- 
work. and switehboards to the Postmaster-General's Department in 
QUEENSLAND ; апа up to Jan, IO, 1911, for the supply of contacts 
and condensers and telephone cable to. the Postmaster-General's 
Department in он А. "Tender forms, &c., from the Common- 
wealth Offices, 72, Victoria-strect, London, S.W. 
SYDNEY 
and eres 
Par- 


The Chief Commissioner of Goverament Railways, 
(N.S.W.), will receive tenders until noon Jan. 23 for supply 
tion of two 750 kw. transformer sets at Newtown sub-station. 
ticulars from the Electrical Engineer. 61, Hunter-street, Sydney. 


The Minister for Works, PERTH (W. Australia). wil! receive tenders 
until Feb. 28, 1911, for supply and erection of electric pumping 
machinery. Conditions of contract, &e., at the Public Works Office, 
Perth. 

INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &c., car bodies, car equipments, trucks, overhead mate- 
rial, wires and cables, steel poles, tower waggon, electric lighting 
plant, &c, Specifications from Messrs, W. Coward & Co., 91, Fins- 
bury-pavement, London, E.C., or Messrs, А. Dickinson & Co., 
Central House, Birmingham, and Gresham House, London, Е.С. 


BoroscHAN (Roumania) Municipality require tenders by 3 p.m. 
Dee. 31 (n.s.) for the erection of electricity works. Specifications at 
the office of the Bürgermeister. Botoschan. | 


SHaNGHAT Municipal Council invite tenders for supply and delivery 
cif. Shanghai of two steam turbo-alternators (of 2,000 kw. to 
2.500 kw. each), with surface condensing plant, &е., and four 
water tube boilers with integral superheaters, mechanical stokers, 
economisers, &c. Specifications and forms of tender from the con- 
sulting engineers (Messrs. Preece, Cardew & Snell), 8. Queen Anne’s- 
gate, Westminster, S.W.. to whom tenders by noon of Jan. 4. 1911. 


The Turkish Ministry of Publie Works require tenders (addressed 
to M. le Ministre du Commerce ct des Travaux Publics. Constanti- 
nople) by March 15 for a concession for electricity supply and the con- 
struction and working of electrical tramways in. the. Sandjak 
ADRIANOPLE, the concessionaire being authorised to ereet and operate 
hydro-electric stations on the rivers Maritza, Arda and Галаја. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders :— 
For 5,000 tons track rails and fastenings :— 


Walter Scott (Ltd.) (accepted). .ccccccccscccsseves TET PE £32.855 
DI herr & COS doses з сй УГЕ erue Deka D NT 40,032 
North-Eastern Steel Со............. TERRE xxr. 50 ELM 
Jarrow Hematite Steel Co. ....L.L.... ее А PES Ms 21.450 
PE We Ма UIN 22d 
Bolekow, Vaughan & Co.............. — up Er cA Ed 206.960 
deha Batt & C9. ............. АРИР P RERO 32.6045 
Caninell, Laird & Ce iiu. (Incomplete. tender) 


Chief Engineers estimate, £35,650. 
Соч) was for Belgian гоз, 


Fur 700 tons conductor rails :— 


The lowest tender (Jeha Batt & 


Frodingham Iron & Steel Co. (accepted)............ £6,913 15 0 
200 Rteel. Peech & Poze ........... — inse —— 7.557 10 0 
North-Bastera есі Со....................... mec 7.325 О Ө 
ы МИЧЕН чыын ое 7.202 10 0 
Walter Seott (АЯ... ни иные. TOAT I0 0 


Chicf EÉrgincers estimate, £7.088. 1259. 
For overhead. electrical equipment of Putney Bridgc-Wandsworth 
Trimvays i— | 
Clu, ^. Smith Со. (аесе ые@)........... — E £2.015 14 3 
Dick, Kerr & Сө...................... —— — pu d 2.257 14 6 
British Insulated & Helsby СаЫев. ен. 9.999 5 0 
Chief Officer's estimate, £2,300, | 
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London County Council have also accepted the following tenders:— 

G. Harland Bowden & Со. (lowest tender), £156. 14s., for wiring and 
fitting Brunswick-road fire station. (Three tenders received; highest, 
£192. Chief Engineers estimate, £162.) 

For electrical equipment for tramways from Bering-street to Finsbury 
Park: W. T. Henley's Telegraph Works Co., for cables, 3.500: Reid 
Bros, for duct laying, £3.500; Johnson & Phillips, for svitehgear; 
Dick, Kerr & Co., for motor-gentrators, £1.750. (All in extension of 
existing contracts, and the amounts are estimates.) 

James Keith & Blaekman Со. (lowcst erder), for ash dust removing 
plant, £3,507. 53.64. (Five tenders reccivcd ; highest, £4,118. 105.) 

Westera Electrie Co., for low-tension — rule boxes, &е.. £200. 
(In extension of existing contract.) 

Medway s Safety Lift Co. (lowest tender). for lift for depot at Вахе. 
dere-road, £295. (Four tenders reccived 2 highest, £305. 0 Architect's 
estimate, £350.) 

The following tead га for stores deve been accepted by London 
County Cou cil :—— 

W. Geipel & Со. £26, Ship Carbors (Ltd.) £45, Dorman & Nmith 
£45. Elliott Bros. £28, General Electric Со. £26. Wm. MeGeoch. & Co. 
£85 and Sunbeam Lamp Со. £74. for carbons; British Tungsten Lamp 
Co. £1,332. Edison & Swan Co., £106, Popes Electric Lamp Co. £145. 
Siemens Bros; Dynamo Works (no quantities given) and Стуз со (Ltd.) 
(no quantities given), for clectric lamps. 

Walsall Council has accepted the following tenders for annual 
supplies for the tramways department :— 

Nutting, trolley sticks; Micarite & Insulators (Ltd.). miearite 
rings and segmenta: J. №. Hardy & Son. linen frame tape and liven 
tape; ALG. Ercholm, P. & В. tape ard paint and Blackley tape: British 
hrsulator & Helsby Cables; mechirical ears: W. В. Brown & Co, 
galvanised strand wire; Dyer & Young. sabia coils; Edison & Swan 
United Electrte Light Co. Fangs: Glacier Anti-Friction Metal Co., 
bearing metal; National Rail ard Tramway Appliances Con brake 
Моско: British Hele-Shaw Patent Clutch Co, G.E. 28 ртом ссн: 
Anti-Attrition Metal Co., trolley м heels ; Equipment & Ergincerirg Co., 
leather bell cord. 

Walsall Council have also accepted the following tenders :— 

Babcock & Wilcox. vater-tube boiler, for 1.159. €, and for carrying 
out th: neecoiar y brickwork etting for £150, and that of the Und crfeed 
Stoker Co., for a stoger at £267. 


West Ham Eduction Committee received the following tenders 
for wiring Salway-place School :— 

-West Ham Electricity Department (a Stannos ву pu £193. 17%, 
(provisionally acei pled), | Simplex system) £146. 25. : J. T. Нау. (a) 

£223. (4) £175. 105. 61. ; Johnson & Phillips (a) Ds 4) $ $204. 105. ; 
w. Е. King, о £2793. ds. 64. ; Mayfield & Con (a) £200. 18. 2d., 

(b) £185. ds. 3d. ; Parry Mell (a) £180. 10s.. (Р) £195. lOs.: E. Morgan, 
a) yu (b) £151. 105. ; Newbald & Co.. (a) £220, (5) £199 ; Ryan & Son, 

г) £270, (b) £210; Simmons & Co, (а) £280, (b) £238 ;. Weston & Sons, 
a) £230, (0) £159. 10s. 

Stretford Council have accepted the following tenders :— 

General Electric Co., equaliser and diverting gear. complete with one 
NOD-ampere “ Aron meter (£78) : Drennan, Glover & Cooper, 220 yds. 
7/14 cable (£39. 12%.); М. T. Glover & Co.. 220 yds. 3/20 twin cable 
(£12. 115.), and 220 yds. 7/14 twin cable (£23. 18s. 7d.). 

Sheffield Council! have accepted the following tenders :— 

Gilbert Heathcote & Co., roof principals and supports for exte rsiors to 
Neepsend power house, £1.786 ; Firth. Blakey, Sons & Co., four coal 
shoots, 61,670; British Insulated & Helsby Cables; 1.140 yes, figure 8 
hard drawn bronze trolley wire, 81d. per ìb., less 2} per cent. 

Colwyn Bay Council received 11 tenders for switchboard exten- 
sions at their electricity works ; the amounts veried from £79. 153. to 
£250, and the contract has been let to Bertram Thoimss at £84. 


Cheatham Council has accepted the tender of the London Com- 
mercial Electrical Со. for Osram lamps at £13. 17s. 10d., les 2} рег 
cent. 


Blackburn Education Committee have accepted the tender of the 
Howe Electrical Со. for wiring the new Bangor-street schools. 

Guildford. Rural Council have aecepted the tender of lentum, 
Phillips for wiring the offices, at £32. 10s. Gd. 

Durban Municipality have placed an order with С. А. Parsons & 
Co. for two 2.00) kw. turbo-a!ternatora, 

Dick. Kerr & Со. recently supplied a 6,000 kw. alternator to the 
East Rand Mines Со, "E 

Johannesburg Council have placed a contract with Dick, Kerr & 
Co. for tramway rails and fastenings, amounting to £6,408. 


Street Lighting Contracts.—Siemens Bros. Dynamo Works (Incan- 
descent Lampand F ittings Department) have secured the annual con- 
tract for Brighton-street lighting with 50 c.p. * Onewatt " lamps. 


Commonwealth Tenders.—The following tenders have been accepted 
by the Australian Postmaster-General's Department :— 

New South Wades.—R. Johnson, Clapham & Morris: 8 tons g.i. wire. 
60 Ib. per mile, at £17, Is. per ton; 300 tons do., 150 1b., £12. 12s. 3d. 
per ton; 225 tons do.. 200 1b., £1. tes. per ton ; 5 tons do., 500 lh., 
£11. Gs. per ton; 100 tons do., 400 lb., #11. 65. per ton. 
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Ques naland,—R., Johnsen, Clapham & Morris : 5 tons g.i. wire, 60 lb. 
per mile, £17. 68. per ton; 96 tons do., 200 Ib., £12. 19. per оп; 113 tons 
do., 400 Ь., £11. Из. per ton. В. Duckett & Sons: 500 letter box 
fronts, Gs. ПЧ. cach. А. Sargeant & Co.: 107 man-hole covers and 
frames at 34s, 6d. each + 76 do.. at 29s. 64. each. 

South. Australia, —R. Johnson, Clapham & Morris: 34 tons g.i. wire, 
60 №. per mile, £17. 25. 64. per ton ; 27 tons do.. 200 ]b., £11. 17s. Gd. 
porton; 15 tons do.. 400 1h., £11. 75. 64. per ton, E. Duckett & Sons : 
OO) letter-hox fronts, Gs. 2d. each. | 

Vietoria.--Mestern. Electric Co.: eb. wall telephones, £2. 16s. 3d. 
each; LO table pattern do., £2. 145. 64. each; telephone protectors, 2s. 
each; microfarad condersers, in case. with connecting hugs, 2s. each. 
British Insulated. & Helsby Cables: eb. switehes (single extension and 
inter-communication), £1. 5s. each; table telephone sets, £1. 135. each. 
India Rubber Gutta, Pereha & Telegraph Works Со. : 1,000 coppers, with 
in ulated connecting wire, for gravity cell, 644. each; 10.000 zines, star 
form. 1124. each; 10.000. Leclanché cells, 144. cach: 6,000 Meidenger 
zines, 82d. cach. Edward Duckett & Sons: letter-.box fronts, бх, 2d., 
üs. 114, Мз. 44. and 145. Ни cach; 23.000 bolts and nuts, 10 in. to 
12b in. by & in., £199. 19s. ӨЧ. R. Johnson, Clapham & Morris: g.i. 
wire, 400 №. per mile, £11. 8s. per ton: 30 tons do., 200 Ib., £11. 18s. 
per ton; 20 tons do., 100 Tb. £13. 9s. 3d. per ton; 3 tons do., 601b., 
£17. ds. per ton. J. Bartram & Son: wall. telephones, 52s. each ; 
Малах table telephones, 58s. 6d. cach ; table telephones, 585. 6d. cach. 
Williams & Co.: iron spindles at 44d. and 6d. each. Briscoe & Co.: 
и wire, 400 ib., £10. 105. per ton. John. Danks & Son: c.i. piping. 
$т.. at bs. 24. per foot; 2,884 gri. pipes ard reducing sockets, 
£2.81. 12s. 19. ALJ. Chamberlain & Co.: 3,000 cil irsulators and 
2,500 spindles, £220. 45. 2d. 

Western Лига. — Иа Rubber, Gutta Percha & TelcgraphWorks Co. 
for MO s pindlesat 31d. each, and 1,000 р. stecleditto at 24d. cach; and 
G. P. Harts, Searfe & Со. for six 40 ft; месі towers at £10, 105, cach, and 
ft. ditto at £16 each. В. Jehnsor, Clapham & Mirris: 2 tons g.i. 
vire, БОТЬ. per mile, £17. bas. per ton; 10 tors eo, Z00 lb., £12. 10s. 
per ton; 40 tors doi, 400 1b., £12 per ton. E. Duckett & Sons: 100 
letter box fronts, 65. Sd. each. 


BUSINESS NOTICES. 


Iu connection with the agency Гог Messrs. Felten & Guilleime- 
Lahmeverwerke s insulating wires and cables for electric lighting and 
transmission of power. and for rail bonds and rubber manufactures, 
as from January I next this agency will be conducted under the name 
of Mr. Reginald В. Todd. at 334, Birkbeck Bank-chembers, London. 
W.C. We may add that for the past eight years the above agency 
has been managed by Мг. "Todd. firstly under Messrs. W. К. Dennis & 
Со. and subsequently under the Lahmeyer Electrical Co (Ltd.). 

Messrs, Dormen & Smith have appointed Mr. Е. А. Leonard as their 
representative for Lancashire, Yorkshire, Cheshire. Derbyshire and 
Nottinghamshire. 

The offices of the Hecea Accumulator Works have been removed 
to Kimberley House, 15, Holborn-viaduct, London, К.С. 

Ernest Struit end Gerold Howard Gardner (trading as the West 
Croydon Engineering Co.) electrical engineers, бе. М. Michael's- 
rc] West. Croydon, have dissolved. partocrship. Debts by Mr. 
Strutt. [ 

Feras Fozard and Fredk. T. Hewitt. «есче? egents and engi- 
neers, Chapel-street. Bredford, have dissolved partnership. Debts 
by Mr. Fozard, who continues as Колага & Hewitt. 


Plant for Sale.— Some second-hand Laaccshire boilers and Willeas- 
Siemens direct-coupled steam generating sets are advertised for sale 
in another column. 

Plant Wanted. —Wolverhimpton Corrugated Fron Co., Ellesmere 
Port, Cheshire, require a 500 kw. generator, direct-coupled to engine. 
See advertisement. 

Patents Development.— The proprietor of letters patent No. 
2:440 M. relating to metho of and apparatus for electrostatic 
separation," desires to dispose of same or to gra .t licences there- 
under, Applications to Messrs. Cruikshank & Fairwesther (Ltd.), 
65/6, Chancery-lane, Londo 1, W.C. | 


The owners of patents Nos. 1451/1908, relating to “ Improve- 


meats in submarine signalling apparatus " ; 1848/1908, relating to 
“new and improved apparatus for alternative wireless. telegra phy 
and telephony"; and 14.7751908, relating to “ improvements in 
treasmitting apparatus for submarine signalling,” desire to negotizte 
for granting licences, Applications fo Messrs. Lloyd-Wise & Co., 
16, Lincoln's Inn-fields, London, W.C. 

Diaries, Calendars, &c.—From Messrs. G. Street & Co. (Ltd.), 
advertising agents, of Cornhill ‘and Serle-street, London. we have 
received their artistic coloured, framed and glazed calendar for 1911. 

We have also received from the “ City Press" offices, 148-9. 
Aldersgate-street, London, E.C., a copy of the “ City Diary and 
Almanac “for ТӘТЕ, ^ This publication is a most useful work of 
reference for the City man,-inasmuch as it is an up-to-date and reli- 
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able guide in regard to all matters affecting the government of the 
City. It gives complete lists of the members of the Corporation, the 
names and addresses of the Clerks of the Guilds, е. The ігу, 
which is interleaved with blotting, shows a week in an opening. Tho 
price is Is, Z 

Reference Books.—We have received from Messrs. А. & С. Black, 
Soho-square. London, W.C., à useful set of reference books, including 
‘Who's Who” for 1911. the “ English Woman's Year Book " for 
1911, and the ** Writer's and Artist's Year Book " for 1911. 

The set form a useful reference library. and they contain much interest- 
ing information of a biographical character relating to persons eminent in 
social, political and professional life. The new editions have been саге» 
fully revised and edited, and there is no doubt they will, like their prc 
decessors, prove extremely useful. 

The main work, * Who's Who," is published at 10s. net. the © English 
Woman's Year Book " at 2s. 6d. net, and the " Writer's and Artist's Year 
Book ` at Is. net. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The first. meeting of creditors of Chas, Hellyer Pearson, electrical 
engineer, &c., 514, Mosley-street, and Stockton-street. Manchester, 
and 4, Manchester-road, Hyde, will take place оп Dee. 19, at the 
О.В.`з. Byrom-street, Manchester, and the publie examination on 
Jan. 20 at the Court House, Quay-street, Manchester. 

The trustee (Mr. Hv. Figg. 1284. Queen Victoria-street, London, 

2C.) in the bankruptcies of Wm. Leslie. electrical engineer, of Н.М, 
Prison, Brixton, London, lately trading at 22, Banyalore-street, 
Putney, S.W., and Alice Francis Cheesman, lately residing at the 
latter address, has been releised. 

A dividend is to be paid to ereditors of Мусе G. Everingham, 
electrician, 37. Auckland-road. Uford. Claims to Mr. С. Mercer, 14, 
Bedford-row, London. W.C.. by Dee. 28, 

A first and final dividend of 7d. will be payable on Dec. 29 at 2, 
Forbury. Reading, to creditors of АНА. Ernest Feluate end Wm. 
Storey, electrical engineers, 10, Queen Victoria-street. Reading. 

The Mica Mfg. Со. (Ltd.) is being wound up voluntarily. Mr. 
J. S. Porter, Eldon House, London, B.C., is liquidator. А meeting 
of creditors will heheld at Eldon-street House on Dec. 21. 

А meeting to receive an account of the winding-up of the Chichester 
& District Electrie Supply Со. (Ltd.) will be held at Electrical Federa- 
tion Offices, Kingsway. London. W.C., on Jan. 13. 


COMPANIES' MEETINGS AND REPORTS. 


———— 

BAHIA TRAMWAY, LIGHT & POWER CO.— l'he first annual directors? 
report (for 1909) states that the company, which was incorporated under 
the laws of Marine in. 1905 for acquirirg. constructing and developing 
tramways and of supplying рах, electric light and power in Babia and the 
surrounding districts, acquired а controlling interest in the Compagnie 
d Eclairage de Bahia, which has an exclusive franchise extending until 
1951 to manufacture, distribute and sell gas and electric light and power 
in Bahia and its suburbs, The company also purchased ard operates the 
tramway undertaking known as the Carris Klectricos, copsisting of 15 
miles of lines in the City of Bahia, to the suburb of Itapagipe, under a 
concession which expires in 1973. The company also owns valuable 
vater power rights on the River Jequirica, about 45 mites from Bahia, 
and at the Falls of Santarem, about 20 miles further down the coast. 
At present the tramway system comprises 15 miles of single and double 
(rack, 41 passenger and freight cars, 16 trailer cars, a generating station 
of 500 kw. capacity. Ке. The company has erected а power house of 
1.500 kw. capacity with four gasengines, three gas producers for 3,000 H.P., 
one special gasholder and the necessary electrical equipment. This 
station is built on land adjacent to the gas works, and supplies current 
for both the tramways and the electric light and power sold Бу the 
Compagate d'Eclairage: de Вани. In the battery houso there is а 
350-ampere storage battery. © A high and low-tension distributing 
system, extending over the whole of the City of Bahia, with sub-stations 
and trarsformers for supplying clectrie current, has also been installed, 
In the tramway department the gress earnings to the end of 1400 have 
been practically stationary, but for the first rine months of that year 
both the gross and net earrings show an increase of more than 20 per cent; 
over 1103. Tn 10909, 3.894.400. passengers were carried. and for the first 
eight months of ИНО 3.577.651, an increase of 44 pir cent. The clectrie 
light and power service, inaugurated in 199%, has shown steady 
ogress, but its expansion his been retarded by the industrial crisis 
and by the competition of a local company, which. in violation of the 
exclusive privilege granted to the Compagnie d' Eclairage de Bahia, is 
supplying electricity to consnmers. lagal proceedings have been taken 
to maintain the rights of the Compag@ied Eclairage, At the present time, 
current is supplied to 1.422 consumers for 14104 16 c.p. lamps, 20 ares, 
70 electric motors (750 н.р.), three cinematographs and 24 fans ; the 
public lighting comprises 21 ares and 75 incandescents. To give a more 
cflicient service and to cope with Inereased business, an additional 
electrical unit of 900 kw., complete with the-necessary producer plant, is 
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being installed. The clectric light competition has had no serious effect 
on the business of gas lighting. Мг. Wangler, formerly manager of the 
Jardin Botanico Tramways at Rio de Janciro, has been appointed 
general manager. | 

INDIA RUBBER, GUTTA РЕЕСНА & TELEGRAPH WORKS CO. (LTD.)— 
The accounts for the year ended Sept. 30 show, after provision for doubt- 
ful debts, а net profit of £55,414. 8s. 5d. Adding £55,011. 163. 2d. 
brought forward, and deducting £4,687. 10s., preference dividend paid 
in January ard July, and £12,500, ordinary dividend paid in July, there 
remains a disposable balance of 293.238. 145. 7d., which, after providing 
for the balance of the dividends proposed for the year, and a special 
reserve of £30,000 set against stocks, will leave £22,613. J4s. 7d. to be 
carried forward. ‘The directors recommend payment of the half-yearly 
dividend of Zs. pcr share (or at the rate of 5 per cent.) be made to the 
preference shareholders on Ist prox., and the distribution of a dividend to 
the holders of ordinary shares of 15s. per share (tax free), amounting to 
£37,500, making, with the interim dividend paid in July. a total payment 
of 10 per cent: for the усаг. The general business shows an increase 
compared with tlie turnover of last year. partly due to the higher scale of 
prices at which some of the company s goods have been sold. ‘Taken ава 
whole, the foreign ageneics have done а profitable business, and the sales 
of the home agencies have been satisfactory. The prices of some raw 
materials attained an abnormally high level, but the advances made in 
the selling prices of goods have, except in the ease of the French works, 
sufficiently met the situation. The stocks, however, are highly priced 
and the board have thought it desirable to make the provision mentioncd 
in the first paragraph. Expenditure at the French works to increase 
the facilitics there is not yet completed, but will be during the current 
year. The electrical industry continues dull. There has been an 
increase in the submarine cable work during the year, and the steamcr 
* Вассапеег ` has had fair employment. The works at Silvertown ard 
Persan have been maintained in th? usual state of efficieney. 

MANX ELECTRIC RAILWAY CO. (LTD.)—At the meeting on Tuesday 
Mr. А. С. Boscawen, М.Р., etated that 533,104 passengers had been 
carried during the past year. The receipts were £165 lower, but the 
expenditure was £801 higher than in the previous year. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD).—During the year ended 
Aug. 31, the capital expenditure on the Melbourne undertakirg was 
443.567. 163. 54.. and on the Geelong urdertakirg £6,338. 115. lld., а 
total of £49,906. 8x. 4d. The gross profit from both undertakings was 
£91.302. 55. Adding dividend received from the Adelaide Electric 
Supply Co. &e., the total was £28,428. 133. 9d. compared with 
£29.733. 7s. Td. for the previous усаг. After payment of Londen 
expenses and debenture interest the balance is £13,674. 12s. 1d.. added to 
£3.694. 9s. 34. brought forward, making £17,369. 13. d. Deducting 
the preference dividend for the half-year to February, there remains 
£13.869. 13. 4d. The balance preference dividerd requires £3,500, 
£5,000 is transferred to depreciation and general reserve, ard other out 
payments leave £3,352. 118. 10d. to be carried forward. А scheme has 
heen prepared for dealing with the arrears of dividend on the 6 per cent. 
cumulative preference stock, The coal strike which broke out in 
Australia about a year ago involved the company in heavy extra ex- 
penditure. A contract has been made for the supply of electric power 
from the Melbourne station to the Prahran-Malvern Municipal Tramways 
Trust. The supply was commenced in June last, and is being maintaincd 
satisfactorily. Extensions of the tramways are already in progress and 
will involve an increased demand for power. — Orders-in-Council for the 
supply of electricity in the suburbs of Brighton ard Camberwell have 
recently been granted to the company. and distributing mains are being 
laid in thes? distriets. Negotiations are proceeding with Hawthorn 
Council for а leas» of their order. An agreement has been entered into 
with the local authorities at Geelong for the establishment of a small 
system of electric tramways in the town, which will be opened for traffic 
during 1911. On Aug. ЗІ the equivalent of 136,562 30-watt lamps was 
connected at Melbourne (against 104,900 lamps in. 1909), and there was 

3.688 н.р. of motors (against 2,434 1. r.). making a total of 252,538 
30-watt lamps, against 182,788. 3.394.525 urits were sold, against 
9.716.174. At Geelong there are 33,756 30-watt lamps (against 28.336) 
with 994 н.р. cf motors (against 893 н.р.). а total of 63.958 30-watt lamps 
(against 56,920). and 413,101 urits were sold (against 364,770.) 

MORECAMBE TRAMWAYS CO.—At the meeting on Saturday, the 
chairman (Mr. W. H. Pickles) said that the directors were considering 
the question of mechanical traction, and a scheme would be laid before 
the shareholders privately after the meeting. Royal assent had been 
given to the company's bill to employ motor traction in place of horse 
traction, and also to return to the shareholders a proportion of the 
purchase money paid to the company by Morecamhe Corporation for 
that portion of their undertaking within the borou gh. 
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STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
granted quotations to £18,700 additional 4} per cent. bonds of. 1933. and 
£28,100 additional 6 per cent. income bonds of the Underground El-ctric 
Railways Co. of London (144.). The Committee have been asked to 
appoint a special settling day in and grant а quotation to 50.000 £1 fully 
paid 6 per eent. cumulative second preference shares of the South 
Metropolitan Electric "Light Ф Power Co. (Ltd.). and to grant quotations 
to £350,000 5 per cent. extension"mortgage debentures of the Buenos 
Ayres Lacroze Tramways Co., a further issue of 7.893 £5 fully paid 
ordinary shares of the Para Electric Railways & Lighting Co. (Ltd.) and 


ar E $100 shares of the Sao Paulo Tramway, Light & Power 
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NEW COMPANIES. 


Т.Н. BROOKER & CO. (LTD.) (113,085.)—Rey. Dec. 6. capital £5,000 
in £1 shares, to carry on the business of electricians, mechanical 
engineers and manufacturers, &c., and to adopt an agreement with 
H. Brooker, W. A. Hooper and F.A. Young. Private company. First 
directors are H. Brooker, W. A. Hooper and H. В. То. Reg. office, 
St. Michael’s House, St. Michael’s-alley, London, E.C. 

CRYSTAL PALACE KEARNEY HIGH-SPEED RAILWAY SYND. (LTD.). 
(113,126.)—Reg. Dec. 8, capital £30,000 in £1 shares, to deal with a 
railway, tramway, rolling stock, locomotives, cars, &c., wholly or 
partly in accordance with the Kearney high-speed system, or other- 
wise, in the grounds of the Crystal Palace, and to adopt an agreement 
with E, W. C. Kearney. Е. W.C. Kearncy is first director. Кер. office, 
100, Victoria-street, London, S.W. 

MONTREAL TRAMWAYS & POWER CO. (LTD.) (113,139.) — Reg. Dec. 9, 
capital £4,110,000 in 200,020 shares of £20. 103, 114. each and 1 share 
of £422. 8s. 44., to construct, purchase, lease or otherwise acquire 
tramways and street railways in Canada or any Province thereof, or 
to acquire the shares, bonds, &c.. of any company owning or control. 
ling same, to equip and work same by electricity or other mechanical 
power, to carry on the business of tramway, railway, automobile, 
omnibus and van proprietors, carriers of passengers and goods, manu- 
facturers of and dealers in carriages, trucks, locomotives, motors, 
accumulators, dynamos, &с., to supply electricity, &c. Reg. оћсе, 
4, St. Mary Axo, London, E C. 


STATUTORY RETURNS. 


HOBART ELECTRIC TRAMWAY CO. (LTD.'—In return to Oct. 19 capital 
is £105.000 in £1 shares. 50,810 shares taken up. £25.700 paid. 
£24,520 considered as paid. Mortgages and charges, 656.245, 

NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)— Return to Oct. 12, 
gives capital as £30,000 in £1 shares (12.000 preference). 12.000 preference 
and 7.100 ordinary shares taken up. £15,000 paid, and £100 corsidered 
as paid. Mortgages and charges £11,500, 


:———— D 


CITY NOTES. 
pd 

MEMORANDA (Dec. 15).—Bank rate 44 per cent. (Dec. 1, 1910). 
Price of silver, 2544. рег oz. Consols 733 —79$ for money ; 133—191 
for account. Consols Pay Day, Jan. 5; Stock and Shares Continuation 
Day, Dec. 28; Ticket Day, Dec. 29; Pay Day, Dec. 30; Mining 
Shares Carry Over Day, Dec. 25. 

Prices or MkrALs (London).—Copper, cash, 563; three months, 
574. Lead, English, 135 —158 ; foreign, 131 —13&4.  Spelter, 251—424. 
Tin, English, 1755—1765; foreign cash, 175]; three months, 1754. 
Iron, Cleveland, cash, 49/9, three months, 50,8. 


ALLGEMEINE ELEKTICITATS GESELLSCHAFT.— It is reported that 
Herr Dernburg, the late Colonial Secretary, is about to join the board 
of this company. 


AMERICAN SURFACE CONTACT CO.—This is the title of a company 
incorporated in New York with a capital of $250,000 to acquire the 
American and Canadian rights of the S.P. (Surface Contact System) Syrd. 
of London. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— The number of units de- 
livered to consumers during the four weeks erdcd Oct. 28 was 136.085, 
compared with 686.302 units in the correspondirg four weeks of 1909. 

CANADIAN GENERAL ELECTRIC С). (LTD )—The directors have 
declared a dividend of 1} per cent. on the common stock for the three 
months to the 31st inst., being at rate of 7 per cent. per annum. 

CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—The directors have 
declared an interim dividend on the ordinary shares at the rate of 6 
per cent. (less tax) for the half- year ended Sept. 50. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— Tho registers of 
holders of the 5 per cent. first and 44 per cent. second debenture stock 
will be closed from 17th to 31st inst. inclusive. 
| ERNEST SCOTT & MOUNTAIN (ТТО.)— АНег providing for debenture 
interest, &c., the accounts for the year ended June 30 show а loss of 
£5,750, increasing the debit balance of £13,999 brought down to 
£19,749. 

GLOBE TELEGRAPH & TRUST CO. (LTD.) — The directors have declared 
а quarterly dividend of 23. per share (tax free) on the ordinary shares. 

JOHNSON LUNDELL ELECTRIC TRACTION СО. (LTD.)—The accounts 
for 16 months to Oct. 31 show a loss of £1,731, increasing the debit 
balance to £97,136. 

MANILA ELECTRIC RAILWAY & LIGHTING CO. (LTD.) - A dividend of 
1 per cent. is announced for the quarter ending Dec. 31. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The directors have 
declared an interim dividend of 3 per cent. for the half-year ended 
Sept. 30. 

В. WAYGOOD & CO. (LTD.)— An interim dividend of 2 г cent. (6d 
per share) has been declared on ordinary shares. 26 


WESTERN UNION TELEGRAPH СО. А quarterly dividend of ł per cent 
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NOTES. 


———— 9————— 
Loaded Submarine Telephone Cables. 


А FAVOURITE accusation levelled against the British 
nation is want of initiative. It is frequently stated that 
we are in the habit of waiting for someone to try a novel 
scheme, and that when prov ed successful, we step In and 
adopt it. The British Post Office is generally assumed to 
be possessed of its full share of this national failing, and it 
is therefore with sreat pleasure that we can refer, for the 
purpose of refuting this idea, to the Paper read by Major 
WA J.O MEAR, C.M.G. before the Institution of Electrical 
Engineers last week. It has for some time been realised that 
the loading of submarine telephone cables was necessary if 
the transmission range were to be largely increase’, and it 
is to the British Post Office that the creditis due of adopting 
а gutta-percha cable loaded with Pupin coils for the new 
Anglo-French submarine cable. 


=a 


WE are glad to note that Major O'Meara, after consider- 
ing the ае merits of continuous and coil loading, 
be came fully satisfied as to the great advantages of the 
latter method. This method seems to be favoured by the 
great majority of those who have studied this question, 
With regard to the right type of eable to use for submarine 
purposes there seems to be very little doubt that for the 
particular conditions met with in the English Channel, and 
with the present methods of construction, a cable with à 


— — 


gutta-percha dielectric is the only safe type. Having 
settled this point, a difficulty then arises. resulting from a 
statement made by certain continental engincers that 
the leakance of a gutta-percha dielectric with currents 
at telephone frequencies would render efficient loading 
impracticable. This statement has been well refuted, 
both by the Post Office tests made before the cable was 
constructed and by the actual results obtained on the 
loaded cable. There remains another possibility of trouble 
due to the natural moisture of gutta-percha. As the 
evils are incorporated in the cable with only a tin-foil 
covering to protect them from contact with the dielectric, 
and as loading coils are notoriously sensitive to the 


aetion of even slight moisture, № has been thought 
that а progressive degradation in the transmission 


and insulation of this cable might be discovered after 
laying. This point was dealt with by Mr. KEMPE in the 
discussion. 
egies 
As seems to be the case whenever a Paper on the 
subject of telephone engineering is read before the Insti- 
tution, this Paper evoked. intense interest, and it was 


necessary to adjourn the discussion. Аз far аз the 
discussion has gone Profs. J. A. FLEMING and S. P. 


THOMPSON contributed interesting material. The latter 
referred to his suggested method of loading by means of 
inductive leaks, but it was not clear whether he intended 
his remarks to apply entirely to telephone cables. If so, 
it should not be a difficult matter for Major O'MEAtA, in 
his reply, to point out the disadvantages of this method 
when applied to telephony. The possibilities of Prof. 
Тномрзох’; method, when applied to telegraphy, however, 
seem) more promising, Sir JON GaAvEY referred to the 
advantages of continuous Joa ling for short lengths of land 
cable lines. We consider, however, the objections to 
continuous loading for such lines are every whit as 
formidable as those that have been raised 
method when applied to submarine cables. Mr. KEMPE 
also had much of interest to say on this subject, 
and also expressed his firm belief in the permanence 
of the new cable Ile referred to the tests taken at 
intervals since the cable was laid to substantiate this 
view, so that there is every prospeet of a good life for 
the new cable. 


against the 


aa.. 


Metal Filament Lamps. 
Ir is not so very long ago that the metal lamp was 
regarded as a very fragile article, but certainly from the 
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electrical point of view this opinion can no longer be 
upheld. Jn his recent Paper before the Illuminating 
Engineering Society, Prof. E. W. MARCHANT mentioned an 
interesting switehing test to which he had subjected a 
«dozen metal filament lamps. These were automatically 
switched on and off once per minute, the current being on 
for 50 seconds and off for ten seconds. Up to the time of 
his Paper, the lamps had been subjected to about 25,000 
switchings, and all the lamps except two were still running. 
This is an unportant result, because the period of switching 
has always been regarded as the most harmful in the lamp's 
existence. It is during this time that the filament is 
subjected to very rapid expansion ; and in the case of metal 
filaments this 1s rendered more serious by the fact that the 
current is very much higher at the moment of switching 
on than subsequently, when the filament is hot. It is 
therefore gratitying to find that metal filaments will stand 
a test of this kind so satisfactorily. 


AN interesting point was brought out in the discussion 
of this Paper by Prof. С. W. O. Hower, who described the 
peculiar blackening of certain metal lamps. From the 
shadowgraph resulting in such cases it appears that the 
deposit is the result of a discharge from a certain small 
part of the filament. Моге curious, however, is the fact 
that the deposit was found to consist mainly, if not entirely, 
of copper. The filament does not appear to have been 
tested for this metal, and we should scarcely expect to find 
it present, but the leading-in wires were found to contain 
а certain amount of copper. The conclusion is reached 
that the liberation of the copper particles results from the 
heating of the wire through conduction from the filament. 
We have always been under the impression that biackening 
was due to carbon left in the filament as a result of im- 
perfect manufacture. If it arises from copper in the 
leading-in wires tlis defect should surelv be remedied 
pretty easily. As to how far this phenomenon is general, 
however, remains to be seen, as all the lamps tested were 
of German origin. 


Physical Apparatus. 

THE annual exhibition of apparatus held by the Physical 
Society of London always appeals to a very large circle, as 
it covers mechanical, electrical, optieal апд all kinds of 
physieal apparatus. The sixth annual exhibition, held on 
Tuesday last, was no exception, and provided a great deal 
that was of interest to the electrical engineer. For instance, 
the central zero paralleling voltmeter for alternate cur- 
rents, of Messrs. Everett, Edgecumbe & Co., fills a distinct 
gap in central station switchgear, whilst the CO; recorder 
of the Cambridge Scientific Instrument Co. is certainly a 
step in the right direction, being more robust than the types 
usually employed. This recorder consists mainly of two 
meters of the familiar gas pattern, one of which measures 
the flow before the СО. 1$ removed and the other after it 
has been removed, the difference, that is the СО», being 
automatically recorded through a differential gear driven 
by the two meters. The feature of the recorder, with 
which 25 analyses or any less number may be made per 
hour, is undoubtedly its robust construction, no rubber 
tubes or glass work being employed, so that it is of a 
decidedly practical nature. The cireuit-breaker shown by 
Messrs. Morris & Lister, depending for its action on 


thermal expansion produced by the current, also appeared 
to be a very simple and robust appliance. 


[EE E 


IN regard to experimental apparatus, the majority of 
recent. developments have been in details, but a striking 
departure from standard design is the decade standard 
resistance box of Mr. R. W. PauL, in which the usual 
arrangement is reversed, the resistance coils being mounted 
on vertical spindles with ball bearings aud the contact 
brushes being stationary, except for self-adjustment to the 
contact surfaces. There are no internal wire connections ; 
and the coils being immersed in oil, it is found that the 
contact resistance can be maintained absolutely constant. 
In another new pattern of resistance box of the plug 
type by Mr. PauL, the contact blocks, instead of being 
screwed to an ebonite plate, are embedded and rigidly fixed 
in the insulating material, so that they ure less likely to 
he affected by the wedging action of the plugs. The alter- 
nating-current potentiometer of Dr. C. V. DRYSDALE, which 
is likely to prove of great value in electrical measurements, 
lias been applied in many directions during the past year, 
and the series of vector diagrams obtained from readings 
with this instrument, and exhibited by Messrs. Н. Tinsley 
& Co., gave some indication of the importance of the instru- 
ment. The diagram plotted from measurements, every 10 
miles, of the current in an artificial telegraph cable was 
most instructive, and illustrated very strikiuely the attenu- 
ation and change of phase of the current in submarine 
telegraphy. The distribution of magnetism in an iron rod 
subjected toalternating magnetism was equally interesting. 
Messrs. Tinsley also showed an unusually robust design 
of vibration galvanometer calculated to withstand all 
ordinary onslaughts of the student, and nevertheless very 
sensitive. Mention may also be made of Messrs. Muir- 
head & Co.'s electromagnetice rectifier, which appeared 
simple in its action. We cannot give details of this in a 
brief note, but our readers will tind a description of it in 
a later issue. 


The New Atlantic Cable Agreement. 

MAny statements have appeared in the public Press con- 
cerning what has been termed “ Atlantic Cable Company 
Negotiations.” The actual facts are as follows: А pro- 
visional agreement has been arrived at between the Anglo- 
American Telegraph Co., of London, and the Western 
Union Telegraph Со., of New York (subject to confirmation 
by the shareholders of the Anglo Company’, which provides 
that the Western Union Со. shall vive the Anglo-American 
Co.an absolute and unconditional guarantee in perpetuity 
of 3} per cent. interest or dividend on the £7,000,000 
of capital of the Anglo-American Со. This arrangement 
does not interfere with the distinct and separate working 
of the two undertakings. There are, of course, many 
details in connection with so large а proposition, and the 
public may regard it as certain that these details are leit 
for the Directors of the Anglo-American Co. 40 put before 
their shareholders in due course. 


—— а 


Cable Interruptions. Date of Interruption. 


Assab —Perim  .......... UNT niger Vossii quais July 8, 1909 
Malta—Tripoli.......... UNUS . April20, 1910 
Latakia—Palura . edet neve Ro Eve er toxins May 26, 1910 
Tourane -Amoy........... .. .. — ОТНЕТ Sept. 25, 1910 
Paramaribo—Cayenne .............. РР —— Oct. 1, 1910 


Teneriffe—St. Louis ........ ..... —— esses» Oct. 27, 1910 
Falmouth—Bilbao......... а — Dec. 21, 1910 
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Exhaust Steam.—4: а recent meeting of the Lancashire 
Section of the British Association of Managers of Textile Works 
above subject was delivered 
The author first pointed out that the 
use of Waste stezm meant, in most cases. the adoption of the 
electric drive, and thet the extreme simplicity, reliability, low 
first cost and almost negligible running.costs obtained by the 
iustallation of a low-pressure turbine plant rendered it eminently 
The introduction of 
the electric drive meant that in most Cases a radical change 


an interesting address on the 


bv Mr. C. С. Richards. 


suitable for the generation of electricity. 


would have to be made jn existing conditions. 


A Theory of the Chemical Action of the Electric Dis- 
other Gases.— At a meeting 
of the Royal Society on November 24tha Paperon this subject 
was read Бу Mr. Р. J. Kirkby. The author began by pointing 
out that the complicated results attending the passave of an 
electric discharge through electrolytic gas, described in previous 
Papers. and in particular the chemical effects observed in the 
discharges were explained by the 
theory that the chemical action was due to molecular dis- 
sociation effected by the collisions of gaseous ions constituting 
the current with the molecules of the gas, the atoms of which 

An account 
Жаз then given of experiments designed to determine both the 
number of molecules of water (№) formed by the passage of the 
atomic charge through 1 em. of the positive columns of various 
discharges passed through electrolytic gas (2H, 4- 0), and also 
(Y) within these columns—the results 
developing the theory. The 
chemical effects of the positive column should be attributed to 
The number of atoms of 
Oxygen set free by the collisions of an electron moving through 
l em. in electrolytic gas at p mm. pressure under the electric 
force Y was of the form сре ФУ, where c, b were certain con- 
Hence. if an atom of oxygen could unite directly with 
а molecule of hydrogen, w was proportional to cpe-^P/Y, All the 
experimental results satisfied this condition within error limits 
In the particular form [p — 190797? Y, and thus supported the 
above theory as well as the hvpothesis that water-vapour was 
formed bv the collision of an atom of oxvgen with a molecule 
| This equation supposed that the energv of 
formation of an oxygen molecule was less than, and probably 
and experiments of Berthelot 
transformation of ozone into oxygen were 


charge in Electrolytic Gas and 


positive columns of long 


Were thus set free to enter into new combinations. 


the electric force 
providing data for testing and 


the motion of the electrons alone. 


stants. 


of hydrogen, 


nearly equal to, 6-1 x 10-12 ergs ; 
upon the heat of 


shown to be in fair agreement. Ап estimate, 7 x 10—12 ergs, 


was also given for the energy of formation of a molecule of 
These experiments also proved, independently 


Water vapour. 


of theory, that dissociated atoms of oxvgen were not charged 
electrically, 


mixture CQ -+ H,. 


gas, and were explainable by a similar theory. 


Improvements in Transmitters and Receivers for Wire- 


less Telegraphy.— At the Physical Society’s Annual Exhibition 
last Tuesday Prof, J. A. Fleming, F.R.S., gave a short experi- 
mental discourse on this subject, both in the afternoon and 
evening. He referred first to his oscillation valve detector in 
which a glow lamp was used containing a metal plate of some 
Convenient form. 
In à bulb when the filament was glowing, current could flow 

om the filament to the plate, but not in the reverse direction. 
Fortunately this property held equally for high frequency 
oscillations, and thus the device could be used as a detector in 
Wireless telegraphy. In the latest form of valve a tungsten 

lament was used instead of a carbon filament. Owing to the 
form of the curve connecting potential with current in the 
vacuous space it was possible to increase the sensitiveness very 
materially by applving to this detector a constant E.M.F. on 
Which the EM Е. of the oscillations was superimposed. Passing 
on to the oscillations and methods of producing them, Prof. 

leming laid stress upon the fact that the effect varied with 
the’ method of production. Thus if the spark gap was sub- 
jected to an gir blast the secondary current was increased. 
This was due to the fact that the ordinary spark consisted of an 


Similar experiments were made with the gaseous 
The chemical effects observed in the positive 
column reproduced the main features observed with electrolytic 


Owing to the unidirectional conductivity 
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атс discharge and a spark discharge superimposed. The 
former lowered the voltage available for charging the condenser 
and therefore it was desirable to remove it. This was done by 
means of the air blast. In order to see just what happened it 
Was necessary to count the sparks produced, and а photographie 
spark counter was used for this purpose. Records were repro- 
duced and showed that much greater regularity was obtained 
with the air blast than without it. Prof. Fleming finally 
described a new form of discharger which he had recently 
designed. This was of the quenched spark tvpe, and consisted 
essentially of two steel plates one above the other > the lower 
one being stationary, and the upper one in rotation. The 
plates, which were very perfectly surfaced and spaced 1 mm. 
apart, were immersed in oil, and as there wax a small hole in the 
centre of the bottom plate a continuous circulation of the oil 
took place when the upper plate was in rotation. This form 
of spark discharger was shown to give exceedingly uniform 
results, and it had been used by the lecturer for the purpose of 
measuring condenser losses. Details of these experiments would 
be published shortly. 

“The Application of the Pitot Tube to the Testing of 
Impulse Water Wheels.?— In a Paper on this subject read by 
Mr. W. В. Eckart before the Institution of Mechanical Engi- 
neers the author pointed out how Important. it was to obtain 
a knowledge of the quantity of water used in generating power 
in hydro-electric stations. In this way the exact efficiency of 
the plant could be determined, and the provision of extensions 
on the hydraulic side undertaken in good time. The reason 
why this was not done more often was the expense involved and 
the unreliability of the methods available, The author then 
described a Pitot tube apparatus which had been emploved for 
the work, and the preliminary work which had to be under- 
taken to fit it for the purpose. Аза result. of these and other 
tests he reached the conclusion that the use of the Pitot tube 
and a contraction gauge for the determination of the discharge 
from large nozzles was not only practicable but accurate within 
the limits of experimental work. Further, the apparatus was 
inexpensive and portable. — Various points in the design of 
impulse water wheels were also dealt with. In a discussion 
Dr. Н. N. Hele-Shaw said that there ought to he no difficulty in 
governing by operating the needle by the governor, and this was 
an easier way than deflecting the nozzle itself. Mr. Mark 
Robinson also pointed out that it would he easy to arrange for a 
secondary governor which would slowly move the needle after 
the deflecting nozzle had made апу rapid action that might 
be necessarv. Мг. G. Broughall thought that owing to the 
erosive action of high-velocity water a hardened steel nozzle 
would be better and cheaper than one of bronze. Deflecting 
the needle was used for governing on account of its rapidity of 
action, It was probable that to obtain control by adjusting 
the needle would throw heavy strains on the pipe line. Mr. 
P. Pitman pointed out that по hard-and-fast rule could be 
given for the best width of bucket to employ for a given size of 
Jet. In his opinion nozzles should not he more than 5 in. in 
diameter, as against the 8j in. given by Mr. Eckart. The 
speed could best be controlled in planis where economy of 
water was not а consideration. But the speaker had used 
deflectors operated by the governor. though this arrangement 
was not suitable on large plants owing to the hich stresses 
thereby set ир. Mr. W. В. Eckart pointed out that hoods had 
been used on the Pacific coast, and had given rise to many pipe 
line troubles. For this reason the def} ecting nozzle was preferred. 

Circuit-Breaker Relay Systems on Power Transmission 
Lines.—In a recent issue of the ~ Electric Journal," this ques- 
tion 18 discussed by Мг. В.Р. Jackson. who points out that, as 
used on transmission lines, circuit-breakers and their relavs are 
not so much required for overload purposes as for the elimina- 
tion of defective lines. The strictly overload requirements can, 
in fact, ordinarily be met by circuit-breakers on the low-tension 
side of the sub-station transformers. On the other hand, the 
certain localisation of an earth or short-circuit on a transmis- 
sion system without serious disturbance to the distribution of 
energy to unaffected apparatus 1з often a difficult problem. 
The three abnormal circuit conditions which may arise; andfor 


406 THE ELECTRICIAN, 


ы ы ы шы a M 


which relavs may be arranged to serve in cutting out the 
damaged portion of the circuit, are reversal of energy flow, an 
earth and loss of energy between stations, от, in other words, 
cases in which en appreciable portion of the energy leaving one 
station does not reach the receiving station. The use of relay 
systems for these three conditions is discussed in the Paper by 
the aid of diagrams. It sometimes bappens that simpler and 
more generally reliable operation cen be obtained without any 
overload or reverse-power protection, while in other cases a 
simple overload relay system with a definite time limit is the 
most satisfactory. When the generating station and line are of 
m« derate capacity їс has been found practical in case of trouble 
simply to lower the voliage on the generating system until a 
short-circuit has cleared itself, and then raise the voltage and 
resume operations. This is, of course, a somewhat crude 
method of operating, as is also the burning off of an earth or 
short-circuit, and it is only applicable to systems of limited 
size. Another method which bas given fair results 1s to erect two 
Vines to each sub-stacion, buv let each station draw energy from 
one line ака time, the lines to be in parallel only at the gene- 
rating station. И with this system of operation overload 
relavs with definice time limits are provided at the generzüng 
station and intermediate switching stations, and these are sei 
for progressively longer periods from the distant ends toward 
the generating station, only the defective portion of the line will 
he cut off, and energy can at once be obtained at any station 
by closing the switches to the other live line. 


«Life of Primary Batteries."—At а meeting of the 

Metropolitan Centre of the Institution of Post Office Eleccrice] 

Engineers, beld on Мону. the 12th insc., at the Northzmpcon 

Institute, Clerkenwell, Mr. J. G. Lucas, of the headquarcers 

Мей, gave а Peper deeling wich the result of some extensive 

| investigations which bad been carried out in pra tice and under 
| leboratory condivions in connection. with tbe ordinary types 
of signalling becieries used by the British Post Office and other 
telephone edminiscrations. In dealing wich the porous pot 

Leclanché type of cell, Mr. Lucas showed that the text-hooks 

were very much out of deve on this question, and that modern 

| telephone requirements could be met much more economically 
| by modifying (^e subdivision of the manganese dioxide end 
| cerbon in Фе porous рос. In the cese of even such small 
| current discherce rates es 40 milliamperes tbe result of the 
| modifieetions wes shown co decrezse the total working costs 
| to at least one-seventb ; whilst аб discharge rates higher 
then 40 milliemperes che decrezse in cosis was shown to be 

| much grezecer, The 2uidlomerete form of Leclanche betiery, 
| Ме. Luces pointed ouc, wes en expensive type, and the possible 
„Чуев кез which might be derived. by из use were пот com- 
mensurece with this expense. In connection with the use of 


| dry cells ès 26 present designed, the invescigetions went co show 
И that the cbief difticulites end expense lay in the fect that for 


| discharges which musc necessarily be spread over several 
| months full use could пог be made of the chemicel energy 
| vested in che meterigls used in these cells, owing to the sudden 
rise after o dme, in the incernel resistance. Details were given 
of experimenial cells; the behaviour of which indicated thet the 
difficuliies were not insuperable. As the free ammonia ges 
evolved from Leclenché cells is found seriously to zflect the 
T metel work of telephones, and to gct deleteriously upon 


И secondary cells, Mr. Luces geve details of satisfactory experi- 
n ments which bad been conducted witk 2n electrolyte of man- 


qr 


venese chloride insteed of the usuel ammonium chloride solu- 
А tion. He pointed out the practicability of sealing up the 
| battery compercments in connection wich cells charged with 
mengenese ¢hloride solurions. end the consequent reduction 
in loss by eve poration as compared wich ammonium chloride 
solutions. In compering the costs and efficiencies of the 
| various barreres for subscribers! speaking purposes, Mr. Lucas 

sieted thet even expercs in determining telephonic transmission 
efficiencies were шг Ме to perceive eny loss due to the resis- 
tenee of che ими two-cell speaking betierv rising from 
0-5 olun £o 4 ориз, end thee even ат 6 ohms incernel resistance 
the loss wes only just 2pprecieble to experts. This, he pointed 
out. hed en extremely importent bearing upon the question 
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of the most economical tvpe of battery to be used for sub- 
scribers’ speaking sets, and he gave information relating to a 
modified type which would, apparently, result m the total 
working costs being reduced by one-half, as compared with the 
existing agglomerate battery, and nearly to one-third as 
compared with dry cells. 


A New Electric Steel Furnace.—In the electric furnace for 


steel work considerable advantages are obtainable bv beat- 
ing the steel bath from both above and below. 
furnace, which has recently been patented by the Groóndal 
Kjellin Co., this result is arrived at Бу employing carbon 
electrodes above the bath and metal terminal plates in the 
furnace lining below the bath. 
he independently controlled. 
whole of the heating would at first have to be provided by the 
electrodes. Among the advantages claimed. for the Paragon 
furnace ere: 
circulation of the charge, low power consumption and cost of 
upkeep, kigh power factor and reduced size and cost of the 
carbon electrodes. 


In the Paragon 
The current in both eircuits can 


In the case of a cold charge, the 


uniform beating throughous the beth, perfect 


Greater London Railway —A Bill| has been deposited for 


incorporating а company to be called the Greater London Rail- 
way Co. to construct a railway of some 42 sections of an aggre- 
gate length of about 57$ miles. 


The railway will commence by a junction with the L. & S.W. Railway 


at Feltham. and terminate at Tilbury by a junetion with the Port of 
London Authority s Tilbury Docks Railway, with a branch railway to the 
Victoria and Albert Docks. 
junctions with the G.W. Railway near Southall station, with the Metro- 
politan District. the G.C., the L. & N.W.. and the Metropolitan Railways, 
and with the Midland Railway at Hendon, the G.N. Railway at South- 
gate and Wood Green, with the С.Е. Railway at Tottenham and Hford, 
and with the London, Tilbury and Southend Railway at liford and East 


The line from Feltham to Tilbury will form 


Ham. The share capital is £5,500.000. with the usual borrowing powers. 


The time sought for constructing the railway is five years, and during this 
period it is proposed to pay interest out of capital to an amount not 
exceeding £000,000. 


The promoters ате Baron Weardale, Col Sir 
Douglas F. Rawdon Dawson, the Hon. A. Stanley. Col. Ivor Philipps and 
Those promoters are to be the first 
directors of the company. 


РР EAR MM 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Dr. R. Beattie and Mr. H. Gerrard contribute an article on * Mag- 
netic Hystersis at the Temperature of Liquid Air.” 

We conclude our deseription of the street lighting recently carried 
out by the City of London Electric Lighting Co. 

We also conclude our abstract of the Paper read by Major W. А. J. 
O'Meara, C.M.G.. last week before the Institution of Electrical Engi- 
neers оп “ Submarine Cables for Long-distance Telephone Cireuits. ^ 


An account is given of the discussion, which has been adjourned until 
January 12th. 


The annual exhibition of electrical, optical and other physical 
apparatus was held by the Physical Society on Tuesday last. An 
account of some new apparatus shown is given in this issue. 

At a recent meeting of the Laminating Engineering Society a 

dei, S Ww i a E uu 
Paper was read by Prof. E. W. Marchant on " Recent Progress in 
Electric Lighting." Ап interesting discussion ensued. 

At recent meetings of the Newcastle Local Section of the Institu- 
tion of Electrical Engineers a discussion took place on " Electric 
Winders.” At the meeting of this Section on Monday last a discus- 
sion on “ Switchgear and the Isolation of Faults on a Power System Е 
was opened by Мг. Н. W. Clothier. 

Hull Electricity Committee recommend the Corporation to adopt 
a scheme forextension of the electricity undertaking at a cost of from 
£90,000 to £100,000. 

The consulting engineer (Мг. James Swinburne) has advised 

a 74 Se. dore : . m $ E^ z р 
Leicester Corporation to put the electric lighting station at Avlestone 
and the tramway power station under one management. 


Barnes Council have authorised extensions of the electricity under- 
taking at an estimated cost of £10.000. 


Municipal Loans.—An inquiry was held last week into the applica- 
tion of Maidstone Council to borrow £4,000 for mains extensions.— 
An inquiry was held last week into the application of Leyton Council 
to borrow £7.000 for additional plant.—fzreeno^k Corporation have 
applied to the Secretary for Scotland for power to borrow £22,000 for 
extensions of the electricity undertasking.— Y 4rmou'h Corporation 
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have received sanction to a losn of £3.500 for their electricity depart- 
ient, Ай y Council propose о арр у fora loan of £15.4000forthe 
electricity. department.— Inquiries have Leen held during tie past 
week into the applications. of Erith Council to borrow. £10,000, 
East Ham Council. to borrow £17.430. and Felirstowe Council to 
borrow £3.0 99 for electricity supply purposes. 

Legal.- Inthe Grithths and Bedell г. Benn case the stay of execu- 
tion has been removed by the judge. 

Тһе action of Marconi and others г. the British Radio-Telegraph 
х Telephone Co. has been continued during the week. and, after de- 
endents counsel hed opened the case for the defence, the hearing 
was adiourned until next sittings, 

An interesting decision has been given by Mr. Justice Swinfen- Eady 
in the case of the Neweastl2-upon-Tvne Electric Supply Co. г. New- 
castle Corporation as to the right to supply electrical energy for 
tramways in Welker. 

In the cess of Elliott г. Battersea Borough Council, the plaintiff 
recovered Фат pes for personal injuries caused by an explosion in a 
street box owned by defendants. 

OBITUARY. 

GEORGE STEVENSON, — The death of Mr. George Stevenson removes 
one of the few remaining links between the present and the early days 
ut submarine teleyre phy. Born in 1539, he joined the firm of Glass, 
Elliot & Со. (afterwards the Telegraph Construction & Maintenance 
Co.) in 1561. and on the laving of the first Malta-Alexandria eable 
was made clerk in charge of the Alexandria station in 156%. He re- 
mained as superintendent at Alexandria until 1885. After the 
Arabi rebellion and the hardships endured by the Eastern Company's 
Май at Alexandria, his health declined. and he was transferred. to 
head office in that year. Here he worked tor 10 veers under the late 
Мг. W. T. Ansell, In [ХОЛ he retired on pension. His death in his 
топі vear will be regretted by а large cirele of cable men all over the 
world. who will retain a warm feeling for their kind-hearted superin- 
tendent. 

J. В. Svi TER. —We regret to announce the death of Mr. John В. 
Selter. general manager of the South Lancashire Tramways Со. 1n 
our next issue we hope to give an account of his career. 


PERSONAL NOTE. 


Mr. Herbert A. Jones. who has been associated with the Pheonix 
Dynamo Mtg. Co, for the past HE or 12 years (formerly as manager 
and for many vears lately as managing director), has resigned his 
position. and in the New Year he will commence business in partner- 
hip with Mr. T. К. Irwin (for many years general manager of John 
Butler & Co., Ntanningley Ironworks, Leeds). under the style of 
Irwin & Jones, engineers and agents, 2. London Wall-buildin zs. 
London, E.C. Prior to his association with the Phoenix Dynamo 
Co, Мг. Jones was for nine years with the Electrical Power Storage 
Co. and he will be pleased to hear from his many friends at the above 
address, . 

APPOINTMENTS VACANT AND FILLED. 

А junior shift engineer is wanted to take charge of an eight-hour 
shitt of steam generating d.c. plant and three-phase а.е. converting 
machinery. Commencing salary З. per week. Applications to 
the Engineer and Menaver, Stepney Electricity Works, 27, Osborn- 
street. Whitechapel, London, Е. See an advertisement. 

А senior clerk is required to control routine work a id office staff, 
under the direction of the electrical engi eer and maaager of municipal 
electricity works, Commencing salary $90. See an advertisement. 

An assistant analytical! chemist is wanted for a cable factory. 
Preference given to mar having good electrical knowledge. Nee an 
ad vertisemert, 

An assistant telegraph mechaniciaa is required for the Lagos 
Southern Railway in Southern. Nigeria, for two tours each of 12 
months residential service. Salary £250 a vear. Applications at 
once to the consulting engineers. Messrs. К. Elliott-Cooper and F. 
Nuüeltord, 1, Victoria-street. London. S.W. Nee also an advertise- 
ment. 

The Council of the South Afriein School of Mines and Technology, 
Johannesburg, invite applications for the position of Professor of 
Flectrotechnics, Salary £1.000 per annum. with a limited amount of 
рауме practice. Particulars from the High Commissioner for South 
Africa, 72. Victoria-street. London, S.W. Applications to the Secre- 
tary, Р.О. Box 1,176, Johannesburg, by Jan. 31, 1911. 


Mr. W. H. Munton has been appointed assistant manager of the 
Bristol Tramways & Carriage Co, 
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Mr. Douglas Kerridve has been appointed as assistant electrical 
engineer of the Bengal-Nagpur Railway Co. 

London County Council have appointed Mr. Lewis Slattery, 
general manager of Oldham Corporation tramways, trathe assistant 
ia the tramways department at £600 per annum. 


Mr. E. С. Stagyle has been appointed acting burgh electrica 
engineer at Alloa in succession to the late Mr. M. Sutherland. 


INSTITUTIONS AND SOCIETIES. 


Yorkshire Section of the Institution of Electrical Engineers.—A 
reception, followed by a smoking concert, was held by the chairman 
of this Section. Мг. Т. Harding Churton, on December 13th. at the 
Hotel Metropole, Leeds, whea there was a good attendance of mem- 
bers and their friends, and an excellent. programme of vocal and 
instrumental musie. Mr. Kitehen's orchestra plaved the march 
" Pomp and Circumstance “` and the morceau" Salut Ф Amour” 
(Elgar). the graceful dance “ Henry VEL (Sullivan). Selection from 
“ Merrie England " (Ed. German); while violin solos selected from 
Tenaglia, Beethoven, Gossec-Moffatt. Saint-Saens. Porpora and 
Paganini were contributed in masterly style by Мг. Montagu-Nathan. 
Messrs. В. Wilson. М. H. Smith and W. E. Lang sang a number of 
songs, thus completing a most enjoyable entertrinment. At the con- 
clusion of the concert a hearty vote of thanks to the chairman, which 
was proposed by Mr. Wilson Hartnell an 1 seconded by Мг. W. M. 
Rozerson, was carried with acclamation. 


Crystal Palace Engineering School.—The “ Wilson Premium." for 
the best paper read before the Crystal Palace Е igineering Society 
during the present session, has been awarded to Мг. Е. Bayly, for 
his Paper on Меат as applied to Motor Cars.” 

Other Papers read. during the session were: © Lighthouses,” by C. А. 
Brown: " Wireless Telegraphy.” by Е. ©. Coke; and “Street Light- 
ing," by M. M. Thurley. The Premium was presented to Ме. Bayly by 
Mr. Alex. Siemens, President of the Institution of Civil Engineers, on tho 
occasion of the LE4th award of Certifieates of the School on Wednesday. 


EDUCATIONAL NOTICES. 


King's College, Strand. —€C.mplete courses of study, extending over 
three or four years, аге arra ged. in civil. mechanical and electrical 
engineering for the engineering degrees of the University of London, 
and for the diploma and certifieate of the college, Prospectuses may 
be obtained from the Secretary, King’s College. Strand, W.C. 

Croydon Polytechnic.—The annual exhibition of work and appa- 
ratus, and the distribution of prizes took place on Saturday last. The 
prizes for the session 1909-10 were distributed by Mr. Dugald Clerk, 
who delivered an address, 

Borough Polytechnic Institute. —0n Monday last Lord Lytton 
presented the prizes and гматах gained by the students of this 
Institute during the past уезг. Tae annual report stated that 608 
students had passed out of the ӨӨӨ examined. the pere паче being 
higher than in the previous vear. Thirteen medals had been gained, 
as against nine in the previous year, and included a silver medal tor 
Accountancy given. by the London Chamber of Commerce, and a 
silver medal for Italian given by the Royal Society of Arts. Lord 
Lytton in an address to the students, urged them in all their relations 
with their tellow men to look for what was best in others, for if they 
did that -ot oaly would they tind it, but they would bring out what 
was best in themselves. 

Belfast. — 1t is announced that an agreement has been reached by 
which the work of the Municipal Technica! Institute and the Queen's 
University of Belfast will be co-ordinated. the Technici! Institute 
becoming an integra! part of the University. 


ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 
Meetings at АБотайе га. Nix. dectures, adapted tòa juvenile 
auditory, ой “Sound: Musica] and Non-M ^ '" be Prof. 
S. P. Thompson, F.R.S. 
THURSDAY D:cember 29th 
Зорон. Lecture L —7 Production of Sound." 
SATURDAY, December 31st. 
3 рт. Lecture H.—^7 Transmission of Sound." 
TUESDAY. Jauuary 3rd, 1911. 
Зрт. Lecture HT.—7 Reception of Sound.” 
THURSDAY, дазцагу 5th. 
3 pan. Lecture IV.—* 
SATURDAY, January 7th. 
3pm. Lecture V.— 
TUESDAY, January 10th. 
J p... Lecture VI. —" Reproduction of лпй.” 


Combination of Sounds.” 


oe 


Registration of Sounds.” 
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RECENT PROGRESS IN ELECTRIC LIGHTING.* 
BY E. W. MARCHANT, D.SC. 


Summary.—The author first considers recent developments in incan- 
descent lamps and gives particulars of experiments on the effect of 
repeated switching on and off of metal lamps, the effect of vibration, life 
of lamps, &с. The spectrum and distribution of the light are also dis- 
cussed. Arc lamp progress is next dealt with, and finally vapour lamps 
are briefly referred to, the efficiency in each case being given. 


It would, perhaps, be more accurate to describe this Paper as one 
which attempts to give some account of recent developments in 
electric lamps rather than one on recent developments in electric 
lighting. 

Incandescent Lamps.—The most remarkable development within 
recent times is the production of an incandescent lamp with an 
efficiency approximating to le.p. per watt, and the most recent 
improvement in the construction of these lamps is in the use of wire- 
drawn filaments. It is claimed that these filaments are mecha- 
nically stronger than those in which the thread is obtained by 
deposition of the metal, or by some process equivalent to it. One of 
the chief drawbacks to the use of tungsten filaments has been their 
great fragility, but in this connection it should be noticed that the 
filaments are not very fragile, except when cold. 

Another point connected with the fragility of these lamps is the 
effect of switching off and on. In order to test a statement that has 


Candle-power. 


Warts per Candle. 


1000 2000 3000 1000 
Time of Burning in Hours. 


Fig. 1.—CURVES SHOWING RELATION BETWEEN (1) TIME OF BURNING 
AND CANDLE-POWER, (2) TIME OF BURNING AND WATTS PER CANDLE. 
Two Tungsten lamps are tested, the corresponding curves being marked 
A and B respectively, and indicated by full and dotted lines. 


@@@ @ indicates curve connecting time and candle-power. 
XX XX watts per candle-power. 
= indie ates two filaments partially short-circuited. 


been frequently made as to the bad effect of switching off and on, 
а series of tests are being carried out in the electrical engineering 
laboratories at Liverpool, in which the lamps are switched off for 
10 seconds and then switched on again, the process being repeated 
at intervals of one minute. Although these tests are not complete, 
the results, as far as they go, have been interesting. In all 20 lamps, 
which have been supplied by several makers, are being subjected to 
this test. The lamps were divided into two groups, and each one 
was adjusted to have an initial efficiency approximating to 1:4 watts 
per candle-power; this adjustment was effected by introducing 
resistance into the circuit of each individual lamp. One set of 12 
lamps was connected in circuit with an automatic switch driven by 
a smal] fan motor at such a speed that a cam switched on the light 
for 50 seconds and switched it off for 10 seconds. The reason for 
this choice of time was that it appeared that 10 seconds was enough 
to allow the filament to become practically cold, and thus to give the 
maximum contraction and expansion of the thread. As far as the 
experiments have gone, the effect of switching does not appear to be 
serious; the lamps that have been burning continuously have given 
out to the same extent as those that have been subjected to the con- 
tinuous switching off and on. The test cannot, of course, be regarded 
as exhaustive, on account of the comparatively small number of 
lamps used ; and the detailed results obtained will be published after 
the tests are complete. The number of switckings to which, so far, 
each lamp has been subjected is 25,000 approximately, and all the 
lamps except two are still burning. 

I may here mention the remarkably long life (both actual and 
effective) of metal filament lamps, the life being defined as the time 


* Abstract of a Paper presented at a meeting of the Illuminating 
Engineering Society. 


which elapses before the candle-power falls to 80 per cent. of its 
initia] value. Two lamps bought in the ordinary way have been 
under continuous observation in my laboratories for the last few 
months. They have been connected to the town mains, without a 
regulator, and have been tested for candle-power and current con- 
sumption at their rated voltage. The curves showing variation in 
candle-power and watts per candle-power are given in Fig. 1. The 
initial efficiency was about 1-2 watts per mean horizontal candle- 
power for each lamp. 

Fig. 2, supplied to me by the British Thomson-Houston Co., gives 
the relation between the eflective life of tungsten filament lamps 
(as defined on the 80 per cent. of initial candle-power basis) and 
initia] watts per candle-power. The effective life is found by them 
to be roughly proportional to the 3-65th power of the initial watts 
per candle-power, à law which corresponds with tliat found for carbon 
filament lamps. 

Owing to the change in candle-power being much smaller for a 
given percentage change in voltage for tungsten filament lamps 
than it is for carbon filaments, the former lamps are a more suitable 
secondary standard for candle-power measurements than those with 
carbon filaments. 

It is probable that metal filament lamps are much more injuriously 
affected by the sudden shocks they receive when their globes are 
being cleaned than by any ordinary vibration to which they may be 
subjected. At the same time, vibration must be injurious in certain 
cases. In a great number of lamps which have come under my 
observation the filament, when it has become weakened. tends to 
fuse up—z.e., two threads fuse together and short-circuit part of the 
filament. The candle-power and efficiency of the lamp rise tem- 
porarily, though this phenomenon is a nearly certain prelude to a 
rapidly approaching end. This effect is clearly shown in the curves 
for lamp (^), Fig. 1, and also to a small extent for (a). In most cases 
of lamps burning continuously the short-circuiting of part of the 
filament has occurred before the lamp has given way, and it is obvious 
that this tendency must be greatly assisted bv vibration. 

One may sum up the position as far as metal filament lamps are 
concerned by saving that at present there is no difficulty in obtaining 
a 230-volt metal filament lamp of about 25 c.p. which will give 1 hori- 
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zontal c.p. for 1-2 watts, and will burn near this efficiency for over 
1,000 hours; probably for a much longer period under ordinary 
conditions. 

As far as improving the illumination given by lamps is concerned, 
as much may usually be done by using suitable shades as by im- 
proving the efficiency of the lamp. As examples of ways in which 
metal filament lamps may be used to give a uniform shadowless 
illumination, I may mention two cases. In a small drawing oftice 
excellent results have been obtained by using metal filament lamps 
uniformly spaced at intervals of about 3 ft. just below the ceiling. 
The room was about 12 ft. high, and 18 lamps were used of about 
20 horizontal с.р. each. The total area of the room was about 
600 sq. ft., and the current consumption about 0-8 watt per square 
foot. The average illumination on a drawing board over the central 
area, 3 ft. above the ground, was 3-5 ft.-candles, and this varied from 
3-0 to 3-9 ft.-candles. Making suitable allowance for the ratio 
between mean spherical and mean horizontal candle-power, this 
gives an illumination efficiency of about 60 per cent.* Тһе illumina- 
tion was practically shadowless ; anyone leaning over a board could 
draw quite well, and the general effect was better than that obtained 
with inverted arcs,with the additional advantage that the illumination 
was not so directly dependent on the state of the ceiling. A method 
similar to the one just described, which has lately come much into 
vogue in America, is the use of groups of tungsten lamps carried in 
inverted shades containing silvered reflectors. In modern systems 
of lighting it is becoming increasingly recognised that it is necessary 
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_* The efficiency i is here defined as the ratio between the total luminous 
flux received by a horizontal area to the total flux of light emitted by the 
lamp. This quantity may be greater than unity if the area considered 
is covered with non-absorbent material. 
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to screen the direct image of the lamp filament from the eve. Аз to 
the character of the light emitted from incandescent lamps, the 
spectrum obtained corresponds with the spectrum given by an 
incandescent hody—i.e., it is a simple band spectrum. As far as my 
own observations have gone, there is no evidence of selective emission, 
and the increase in efficiency of metal filament lamps may be said 
to be entirely due to the higher temperature at which the lamp 
filament runs. The wave-length of maximum emission intensity 
corresponds fairly closely with Wien’s law for the radiation emitted 
hy a black body. (It may be of interest to note how nearly the tem- 
perature of maximum emission intensity for the vellow line D, or 
centre of the visible spectrum (about 6,200°C.), corresponds with the 
estimated temperature of the sun.) The nearer we can approach 
the temperature of the sun with artificial sources of light the more 
nearly will an illumination be obtained which corresponds in all 
regards with sunlight. It is, of course, possible by a suitable ad- 
mixture of colours to obtain a colour which gives to the eve the 
appearance of white light, but this white light, or apparent white 
light, is bound to show its deficiency as soon as colours of all kinds are 
compared under its rays. The number cf distinct tints that have 
now been stated by competent observers to be distinguishable from 
one another is 160,* and although it cannot be expected that artificial 
light can enable us to obtain exact matches in colour for all these 
exceedingly small variations in tint, it will be a long time before the 
painter is prepared to trust to an artificial light for exact colour 
reproduction. 

Arc Lamps.—The flame arc itself is far from being a recent develop- 
ment. With one exception, flame arc lamps all give off а good deal 
of fumes and vapour (which makes them unsuitable for indoor light- 
ing). and the developments have, therefore, been mainly in the 
direction of making them suitable for street lighting. 

The Paper dealing with the subject of street lighting which was 
read at the Institution of Electrical Engineers by Mr. Haydn Harri- 
son only a few days ago dealt with this subject in great detail, 
mainly with regard to the cost of street lighting, and it is my intention 
to lay stress on only two points in this Paper: (1) The improvements 
made in the distribution of light so as to give more uniform illumina- 
tion over а large area; (2) the actual efficiency or flux of light 
emitted per watt consumed in а modern lamp. 

Theattempt to obtain more uniform illumination on the road surface 
has heen made in two ways. First, by using vertical carbons instead 
of V carbons. With Crompton-Blondel lamps, the author shows 
that it is possible to get a diversity coefficient of only four along the 
line connecting two lamps when the lamps are placed 140 ft. apart, 
the lamps being 25 ft. above ground; whilst with the Jandus en- 
closed flame lamp it is possible. with lamps spaced 200 ft. apart and 
20 ft. high, to obtain a diversity coefficient as low as 3-5 along a line 
connecting two lamps. This is a lower value than has been obtained 
in practice. as far аз 1 ат aware. I have made a number of tests of 
street lighting in Liverpool. where “‘ Excello " lamps are used, and 
have found with lamps on poles about 25 ft. high, and spaced 150 ft. 
apart, that the diversity coefficient is about 20. It is, however, 
always difficult to determine this quantity exactlv, on account of 
light reflected from windows and light from side streets. 

The second method, which has been adopted with a view to im- 
proving the light radiation from V carbon lamps, is by the use of 
special globes. The most notable example of this is the use of the 
dioptric globe in connection with the “ Excello ” lamp. 

In regard to the actual efficiency of modern arc lamps, there has 
recently been constructed in my laboratory a globe photometer, the 
details of which are given in the appendix. and with this photometer 
а number of comparative tests of mean hemispherical candle-power 
have been made on lamps working under different conditions. The 
resulta of these testa are given in the accompanying table. 
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Can | Меап hemi- 


> i C.p. per 

Type of lamp. Volts. теп | ee E 
Enclosed flame lamp (clear globe)...| 58-0 | 8:45. 2.200 | 45 
Opal globe _.............................. 57-8 | 85 , 1,430 ' 3-0 
Open flame arc (slightly obscured 
E ОБЕ осек E eset 40-0 | 70 1,040 3-72 
Ningly enclosed are(ordinary carbon); 86:0 | 8-5 1,150 1-6 
Midget singly enclosed arc lamp ...! 77-0 | 3:2 245 1.0 


The light given by the open flame arc lamp is white in colour and 
the globe is slightly obscured, the light from the enclosed flame lamp 
13 yellow, and that from the singly enclosed arc lamp of the well- 
known blue colour. The spectrum obtained from the light given by 
these lamps is а mixture of line spectrum and a band spectrum. 
Yellow light is à much better one for penetrating fog than one con- 
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taining fewer red rays, though there appears to have been some recru- 
descence of opinion in favour of white light for outdoor lighting.and 
quite a number of modern Нате lamps are made to give a white light, 
or pseudo white light. The question of colour is not one of great 
importance for street lighting ; but when it is important that colours 
should be distinguishable without undue alteration, the use of these 
lamps (especially the yellow flame lamps) becomes practically 
impossible. 

Inverted arcs for interior lighting appear to be much less used than 
formerly, since the best arc lump cannot compare with metal filament 
lamps as regards steadiness of burning ; and there is also the labour 
involved in renewing carbons. Finally, I may mention the magnetite* 
lamp, which is used so largely in America. 

Vapour Lamps.—The two forms of mercury vapour lamp which 
are being manufactured at present are the Quartzlite lamp and the 
Silica lamp. The drawback to the early forms of lamp, in which 
glass was used, was that any excess in pressure or any defect due to 
the mercury tube not emptying properly when the light was first 
struck, led to the glass fusing. The modern lamps are much more 
robust; Ihave had a Quartzlite lamp burning in my laboratory 
for several hundred hours without giving any trouble. The tube in 
which the mercury and the mercury vapour are contained is, of 
course, of quartz. The main characteristic of this lamp is that it 
produces à large amount of ultra-violet light, to which quartz is 
transparent, and which is screened off from the exterior by a heavy 
lead glass cover. If the lamp is left burning without this cover for 
a few minutes the smell of ozone produced is very strong. It is a 
matter for discussion whether this tvpe of light containing these very 
strong lines only in the spectrum will not ultimately prove injurious 
to the sight of those who are obliged to work in it. А lamp of this 
tvpe has recently undergone test in my laboratory, with the result 
that the efficiency worked out at 1:73 c.p. (mean hemispherical) per 
watt. The lamp consumed 688 watts at 230 volts, and gave a mean 


hemispherical candle-power of 1,190. 
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The second lamp of this class is the Silica lamp, a development of 
the original Cooper-Hewitt lamp. This lamp is similar to the 
Quartzlite lamp, differing from it chiefly in the fact that the tube in 
which the light is produced is made of silica instead of quartz. The 
distribution of candle-power from this lamp is shown in Fig. 3, and 
it will be seen that it resembles that for a flame V carbon lamp very 
closely. Thechief drawback to mercury vapour lamps is the remark- 
able colour effects they give with coloured objects. In this regard 
reference may be made to the recent work of Н. E. Ives, who found 
that the Welsbach gas mantle provided a very satisfactory com- 
plement to the light produced by the mercury vapour lamp when the 
resultant light of each source was in the ratio of 1 c.p. mercury 
vapour to 0-57 c.p. of Welsbach gas mantle, the mantle having } per 
cent. cerium. The mixing of the mercury vapour light with that of 
the light from tungsten lamps has been tried at Liverpool with quite 
satisfactory results, the ratio between the amount of light required 
to produce complete mixing being very easily found by aid of the 
globe photometer and two pieces of milk glass. one piece illuminated 
by а beam of daylight from the outside and the other by the light 
diffused on the surface of the globe by the two sources of light inside 
the globe. This method is, of course, not so exact as the calorimeter 
of Ives, but gives quite satisfactory results. Another suggestion 
which has never come under my personal observation is to use Neon 
tubes[ combined with mercury vapour tubes. The Moore tube haa 
not been used very largely in this country for lighting purposes. 

In the appendix the author describes the Ulbricht globe photo. 
meter constructed in the electrical engineering department of the 
University of Liverpool. 

* Tue ELECTRICIAN, Vol. LXIV., p. 51. 

t Тнк ErEcTRiCIAN, February 4, 1910, p. 674. 

+ Oester-Ungar, © Install.," July 3, 1009. 
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DISCUSSION. 


The Ркеѕгрехт (Prof. Silvanus P. Thompson) said that very little was 
known regarding the Ulbricht globe photometer in this country, but it 
was probable they remembered how Dr. Sumpner had told them only a 
few months ago that a rectangular box whitened inside gave quite 
accurate results. As to the note in the Paper drawing attention to how 
nearly the temperature of maximum emission intensity for the yellow 
line (D) or centre of the visible spectrum corresponded with the estimated 
temperature of the sun (about 6,200°C.), he admitted that the yellow line 
corresponded to the colour of the sun as the sun was seen in London or 
at sea level; but the real colourof the sun was not seen unless one went 
to heights of 3 or 4 miles, as the atmosphere absorbed a very large 
amount of colour at the blue end of the spectrum. It had been stated 
that the sun was actually а blue star, and that the atmosphere of the 
earth tempered it down to the light actually seen. 

Prof. G. W. О. Howe said that three years ago a number of Osram 
lamps were installed in the lecture theatre of the electrical engineering 
department of the Central Technical College. The supply pressure being 
200 volts, the lamps were connected two in series. At their normal 
voltage they took 100 watts and gave 36 mean horizontal c.p. after a 
life of well over 1,500 hours. Their specific consumption was, therefore, 
2-8 watts per candle. Before the lamps had been running long it was 
noticed that some of them had blackened considerably, and. on examina- 
tion, it was found that the upper part of the bulb—i.e., the part near 
the cap—was heavily coated with a brilliant copper-coloured deposit. 
When recently examining this deposit a very peculiar thing was noticed. 
A relatively clear unblackened pattern had been made on the globe, 
indicating that the blackening had been caused by particles projected 
from a single point. Ву careful examination, it could be seen that the 
point from which this bombardment proceeded was the joint where the 
filament was connected to one of the leading-in wires. This was the 
point at which two of the lamps had given way. The brilliant copper 
colouring near the cap was evidently due to the ** blackening " being so 
thick that it acted as а mirror and reflected nearly all the external light 
falling upon И. By transmitted light it appeared green. Its thickness 
was greater on the side nearer the joint from which it proceeded, the 
density of the deposit being probably inversely proportional to the 
square of the distance from this point. It was not due entirely, if at all, 
to any arcing which might have taken place after breakage, for it was 
plainly evident in all the unbroken lamps. Upon closer examination it 
was seen that there were two shadowgraphs side by side in each lamp, 
the foci being the two joints between tilament and leading-in wires. И 
was difficult to say whether both the positive and the negative joints were 
effective in blackening, as the lamps had, unfortunately, been removed 
once ог twice for cleaning purposes. In one particular lamp, which 
showed only one shadowgraph, the focus was the negative leading-in 
wire, from which it looked as if the negative joint was either the only or 
the principal source. There was no apparent difference between the two 
lamps constituting a pair for series burning. In one lamp there was а 
third shadowgraph proceeding from the joint at the end of the first loop 
on one side. — Pear-shaped Osram lamps of smaller eandle-power which 
were installed at the same time were not so blackened, and showed no 
sign of a pattern. From the sharpness of the pattern it was evident that 
the projeeted material came neither from the filament nor from the lead- 
ing wire, but from the point where these were joined together. А dis- 
charge apparently occurred in the vacuum between the two joints, which 
were about ] em. apart, and had a Р.О. of 100 volts. The filament near 
these joints was incandescent, and had the same P.D., while the joints 
themselves were relatively cool. "The deposit had been examined, and 
found to consist mainly, if not entirely, of copper. The leading-in wires 
were found on analysis to contain a certain amount of eopper. The joints 
were made not by cementing, but simply by arcing between the filament 
and the leading-in wire. The copper particles, therefore, must procced from 
the leading-in wire, their liberation being favoured by the heating of the 
end of the wire by conduction from the filament. The small lamps must 
differ in some way from the large ones, or we should get the same phe- 
nomenonin them. It was evidently possible for the makers, by excluding 
copper from the joints, to reduce the blackening to a large extent, and at 
the same time reduce the probability of breakage. АП the lamps which 
showed this phenomenon bore the inscription “ Made in Germany." 

Mr. A. P. Trorrer thought the rate of progress in electric lighting 
was really remarkable, in fact, rather too rapid. Не, personally, rather 
resented the metal filament from one point of view. At his home the 
pressure of supply was 200 volts, and he could not get lamps of less than 
20c.p. For reading and writing he preferred a small candle power lamp, 
and that so shaded that no light directly reached the eye. In his office 
he indulged in the luxury of the old carbon lamp, and hoped to con- 
tinue to do so, as he preferred it to the newer lamp. As to the produc- 
tion of artificial daylight, in a Paper before the Institution of Electrical 
Enginers in 1894 on the Electrie Arc, he had shown some curves illus- 
trating the difference between the luminous curve of the spectrum of 
daylight and of glow and атс lamps. If a spectrum could be obtained 
corresponding with the luminous curve given in that Paper, artificial 
daylight would be produced. He had not seen it attempted until quite 
recently, in the photometric test room of Mr. Cooper, of the Brighton 
Railway, who used an acetylene lamp and a bright blue screen. By 
that means a spectrum was produced which could not be distinguished 
from daylight. The method was, of course, not economical, as the 
screen absorbed about half the light, but where it was necessary to work 

with artificial daylight and economy was not a consideration, a suitable 
screen might be made for any given source of light. The author had 
referred to dioptrie globes, and that reminded him (the speaker) that he 
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had had to wait 30 years for his idea of dioptric globes to be heard of 
again. 

Mr. Haypn T. Harrison thought the author had removed many falla- 
cies in regard to the efficiency of the mercury vapour lamp. The 1-7 е.р. 
рег watt given Бу the author was about correct. He did not know how 
the author calculated candle-powers, but they appeared to give the efti- 
ciency of the metal filament lamp about 10 to 15 per cent. higher than 
he (the speaker) had generally found it, viz., about 1-37 watts per candle- 
power. He presumed, therefore, that the author had used the Hefner 
and not the British unit. As to the author's reference to the Ulbricht 
globe, the mean spherical] candle power was not of much use to lighting 
engineers, and he thought it was therefore unlikely that many such globes 
would be made in this country. The author in one part of the Paper 
gave the mean spherical candle- power and in another the mean hemi- 
spherical candle-power. Comparison could, therefore, not be made 
unless they knew how the author arrived at each. 

Prof. MARCHANT here said that to arrive at the mean hemispherical 
candle-power he had calculated it at double the mean spherical candle- 
power. 

Mr. HARRISON (continuing) said he did not think the mean hemi- 
spherical candle-power could be arrived at by that method with a globe, 
as И became a purely theoretical figure ; for instance, in the case of an 
arc lamp of the flame type the lower hemispherical candle- power would 
be approximately double the spherical eandle-power, but with an 
incandescent lamp it would not. 

Mr. А. Н. SEABROOK (Marylebone) said he had largely increased the 
life of his street metal filament lamps by giving instruction to the men 
to switch the lamps on before cleaning the lanterns or the globes. The 
same would apply to metal filament lamps in domestic and commercial 
If this were more generally known by the public there would be a 
great saving. He was inclined to think that modern reflectors were as 
big an advance as metal filament lamps themselves. He referred to the 
Holophane globes and reflectors. He knew of cases where by their use 
the wattage of the lamps had been reduced by half. thus saving in 
current consumption, and yet there was the same amount of light as 
before. He had been able to etfect tremendous improvements in shop 
window lighting by putting smaller lamps out of the line of vision in 
conjunction with Holophane shades and globes. It seemed to him that 
gas and electric supply people knew more than anyone else the enormous 
amount of work there was to do in illumination. Every day one saw 
atrocious methods of illumination, and it would require co-operation 
between publie and lighting authorities and the Illuminating Engineer- 
ing Society to educate the publie in the right direction. 

Mr. Н. D. WILKINSON mentioned that the Paper appeared to attach 
too much importance to aiming at uniform illumination in street light- 
ing. In Mr. Hadyn Harrison s recent Paper, which the author had 
referred to in this connection, it had. he thought, been shi wn that under 
eertain conditions uniformity would not be desirable, or at any rate 
appreciated from the publie point of view. For instance, uniformity 
could be produced by raising the height of existing lamps in some cases, 
but unless the candle-power was increased at the same time this would 
lower the illumination within a certain radius of the source of light. И 
was more necessary to light street corners and crossings than inter- 
mediate positions, and it would be undesirable in many cases to concen- 
trate the rays at too small а horizontal angle. Other considerations, 
such as glare, came іп at very small angles. The dioptric principle and 
other devices for modifying the natural polar curve were very valuable, 
especially in the case of flame ares, but the diversity coetheient of 4 with 
lamps 25 ft. high and 140 ft. spacing mentioned һу the author was, in 
his opinion, as low as it was advisable to work towards uniformity. 

Prof. J. T. Morrts said, with regard to the practice of running two 
lamps in series, he found that with tantalum lamps, И two were put in 
series, one in the passage and one in the kitchen, the lamp in the warm 
room would fail much more frequently than that in the cold passage, 
but with tungsten lamps this effect was not noticeable. He would like 
to know if anyone had experienced similar results. He мах much inte- 
rested in Prof. Howe's remarks as to the shadow on the globes of Osram 
lamps. Не had personally noticed the shadow in such lamps. dn 
carbon lamps. of course, this effect was well known, and often referred 
to as the " Edison effect." With regard to the lighting of drawing 
offices, he had had occasion to remove inverted ares in three drawing 
offices and to replace them with tungsten lamps with H«lophane reflec- 
tors. By this means an approximately shadowless illumination was 
obtained, and the watts were diminished to about two-thirds of their 
original value and the illumination being practically the same, while 
fluctuations in light were practically negligible. "The author had referred 
to the proper intensity of illumination for a drawing office as 3 ft.- 
candles. Не, the speaker, had previously had 8 ft.-candles in some 
parts of the office, but had now reduced that to an almost uniform value 
of 6. Аз regards the use of scientifically designed reflectors 1t 15 of 
supreme importance that these should be placed in exactly the right 
position to utilise to the utmost the light of the lamp. As to the best 
kind of light to use in fogs, some said that it should be a reddish light : 
but he knew that in one of the principal docks the substitution of high- 
pressure gas for flame ares was under serious consideration as it was 
contended that the gas lights were more readily distinguishable in white 
fogs. 

Mr. Justvs Eck thought it unfortunate that Prof. Marchant should 
have adopted the horizontal candle-power in the first part of his Paper 
and later on dealt with other measurements of candle-power. From 
the figures given in the Paper the consumption of metal filament lamps 
reached a figure of 1-78 watts per mean hemispherical candle-power. 
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He would therefore like to see all the figures given in the Paper, so that 
they could. be compared with the figures given in the illustrations and 
table. As to аге lamps, he also hid cause to question some of the figures 
куеп by the author, especially those relating to the diversity factor. 
Не could not agree that the figures given cf the 7 ЕхееНо lamp were 
ш any way correct. Ах а result of. practical tests with those lamps 
placed Joo vards apart, the lamps being 35 ft. high. he had obtained a 
diversity factor of only 2:2. In ordinary street illumination where high 
power lamps were required for main streets having high-speed traffic, a 
diversity factor of 4 could be obtained without great expense or ditt- 
enlty with modern аге lamps. Another point in which he joined issue 
was the statement that the use of are lamps in future would be contined 
to street lighting; that he felt sure was not likely to be a fact. ft was 
surprising. to find how many drawing offices had adopted inverted. аге 
lamps. Beyond that there was railway, dock, mill, factory and retail 
shop lighting. ‘The figures given in the table were, in many cascs, 
opposed to those that he had obtained. For instance, the typical open 
ty pe Наше arc lamp was given as 7 amperes and 40 volts and an eficiency 
ef only 3-72 c.p. per watt. He did not know what Наше are lamp had 
sich à low voltage or such low amperes rating, The next lamp described 
was a single enclosed are with ordinary carbons and requiring S15 amperes 
at SG volts. He knew of no ordinary enclosed are lamp with cither of 
those figures; were they the standard figures of the are lamp makers ! 
Мг. Eck then exhibited a number of slides showing examples of exterior 
livhting in Oxford-street, Brixton and East Ham (London) and also at 
Newark. New Jersey, and interior lighting in London and Melbourne. 

Mr. Leos Gaster alluded to the progress in the manufacture of metal 
filament lamps. especially as regards ability to withstand transport and 
vibration, and as compared with the lamps he had exhibited а few vears 
ago in the sume room a notable step had been the introduction of lamps 
utilising drawn tungsten. wire (which he exhibited). One matter on 
which he desired to day special stress was the standardisation of lamp 
dimensions. Mr. S. E. Doane had recently pointed out the desirability 
of adopting a certain distance between the cap-helder and the tilament 
v that the litter alwavs assumed a detinite position with regard to the 

rellector used with it. When both lamps and reflectors were standardised 
it was possible to prediet with much greater certainty the results in an 
installation, and it was much easier to draft a reliable lighting spocitica- 
ten, Attention to this detail had yielded very good results in illuminat. 
ии engineering practice in the United States, Mr. Gaster also adluded 
brietly to the Moore lamp, remarking that considerably smaller and more 
compact units were now available. 

Mr. J. War pito said there was much educational werk still to be done, 
many of the best etforts of cleetricsl engineers being wasted by lamps 
being placed in unscientifie surroundings as regards wall: papers, decora- 
tons, ке. 

Mr. WOR. Raw riNGs said, in connection with the variation in voltage 
and its effect on the life of lamps, the supply companies certainly did not 
give the standard pressure. They were told by manufacturers to put 
105-vdlt lamps on а 100-volt cirenit. He asked what the eflicieney would 
be under such conditions, И lamps were very. susceptible to varying 
voltage, then it was time that station engineers should do something to 
maintain the voltige more constant. 

Mr, T. Rire rr stated that he also was unable to agree with Dr. 
Marchant in respect of many of the figures quoted in the Paper. Не 
asked. Dr. Marchant to state the consumption in watts of the мса ” 
mereury vapeur limp. and also whether the results given were obtained 
with or without the outer globe, and in any particular plane. as from 
the illustrations of such lamps it would appear unlikely that the high 
values given сөп be obtained. uniformly throughout the hemisphere. 
He also asked. Prof. Morris whether the inverted аге lamps which he had 
removed were trie inverted lamps as distinct from indirect : and if they 
were true inverted, whether they were fitted with scientitically designed 
leflectors, There was а vast. difference between the ordinary sheet 
metal eene which was very often used with such lamps as a reflector and 
à scentineally designed and correctly placed. retlector, He also asked 
was the distance between the are and the ceiling arranged to secure the 
maximum eflicieney ог. as was so often the case, determined Бу considera- 
tions of head room only. as obviously in this method of lighting a good 
ded depended upon the hanging of the lamps in the correct. position 
relative to the reflecting: surface. 

Mr. J. S. Dow mentioned that some results of Mr. Kinsloe in the 
United States seemed at variance with those of Dr. Marchant. This 
observer had found that materially different: results as regards life 
and eflicieney had been obtained from incandescent lamps on an alter- 
nating current, according as a sine wave or а peaked wave was used. 
Yet Dr. Marchant’s test with a regularly interrupted current seemed to 
Suggest that the life was not different from that which would occur with 
an ordinary continuous supply, 

Prof. S. P. THoMpsow said that some reference had been made to the 
magnetite are lamp which was not used in this country but was largely 
employed in the United States. И was certainly a remarkable lamp. 
There were no carbons, metal top and magnetite bottom pieces taking 
their place. The light came from a short column of tame. It was a 

Kood white light and gave a large candle-power per watt. The Нате, 
however, was formed near the periphery and travelled round the elec- 
trodes, the light consequently fluctuating from one side to the other, 
Such light was not steady enough for English requirements, although 
this seemed to be the only drawback of the lamp. As to Prof. Howe's 
remarks regarding the shadow in tungsten lamps, he had been previously 
under the impression that snch projection did not take place during 
actual running, but at the moment of the splutter at the break of the 
current. Investigations had. been made in the States by Prof. F. E. 
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Nipher as to what happened when a current turned abruptly round a 
corner, At the point of inflection there seemed to be a sort ot discharge, 
Which would affect a photographie plate. That which hippened in the 
case of tungsten hangs might be a similar discharge eceurring at a point 
where the current was forced to turn a corner abruptly. 

Prof. E. W. Макснахт. т reply. said that in the nist расе he owed 
Мг. Trotter an apology for having attempted to deal with the production 
of a daylight spectrum without referring to Mr. Trotters very valuable 
researches. The number of distinguishable colours in the spectrum 
of daylight had been given at 120 Бу Prof. Kilpe of Wurzburg. while 
another observer, Titeh ner. had made it 160. a little bss thin the figure 
given by Mr. Trotter. As to luminous efficiency, this, over a given area, 
was the ratio of the total luminous flux received by the area to the total 
Hux of light emitted by the lamps. The intensity ef the illumination 
multiplied by the area might be considerably greater than the total thax 
of ight given by the lamps if the light reecived on the area was net 
absorbed. There was по doubt, for example, that the illumination of à 
room could be increased by altering the character of the walls and when 
the light was received on a number of white drawing boards the lumin- 
ous efficiency might easily be greater than 1. As to Mr. Harrison s 
remarks, the eandle- power referred to was British candle power. The 
Ulbricht globe measured the total thax of light from a Limp. and if the 
whole tlux of light was distributed over a sphere а certam result was 
obtained, which was called the mean spherical candle. power. The globe 
did not take account of whether the light was distributed over a sphere 
aor over а hemisphere, If 2 certain mean candle. power was obtained on 
the assumption that the light was distributed over a sphere. it followed 
that the mean candle. power would be twice as great ай the light was 
distributed over а hemisphere. As to the question of unitorm IHumina- 
tion in street lighting, it was best to use a hemp оби unitorm ilhumina- 
tion, and where a greater amount of light was required as at street 
corners or elsewhere, two lamps could be пед instead of ene. As to 
Mr. Eck's remarks, the figures given forimetal аен lamps were mean 
horizontal candle-pewer and not mean spherical The figures for the 
different: kinds of lamps could be easily compared. With a metal tila- 
ment lamp P78 watts per mean spherical candles power vias obtained, and 
with the arc lanip 0225 watt pir mean hemispherical candle: power in 
the best case. If the spherical candle. power was taken tor are lamps the 
consumption would be inereased to 0:45 watt pet candle power, As to 
replacing are lamps by metal filament in drawing offices, his experienee 
had been that are lamps had been displaced in many places in favonr of 
metal filament lamps, principally owing to the unstentiness of ares. He 
found, however, that some ty pes of are lamps cid burn with remarkable 
steadiness, and were therefore suitable for interior dichting. but he did 
not think he was far wrong in stating that the propio толе of the are 
was street lighting. As to the figures given in th» table tor open type 
flame ares, those figures were correct for the lamps tested. Ht was true 
that а much greater efficiency was obtained if the voltage on the lamp 
Was Increased. For example, if the voltage Was patsed to dS and the 
current to 3 in the open type tame lamp tested. a mean hemispherical 
candle power of 2,470 was obtained, or over 6 ep. per watt, so that it 
was possible to get much better figures than those shown m the Paper. 
In reply to Prof. Morris he stated that an illumination. of from 3 to 4 
foot candles was quite satisfactory for drawing offices. 


MAGNETIC HYSTERESIS AT THE TEMPERATURE OF 
LIQUID AIR. 


BY В. BEATTIE, О.5С., AND Н. GERRARD, M.SC. 


Summiry.-— Experiments are. deserihed showing the effect of. tem- 
perature on both " rotational " and " alternational ^^ hysteresis in iron, 
steel, nickel and сорай. Liquid air was used for producing the low tem- 
peratures required. In the rotating field the torque method was used, 
and in the alternating field the loops were determined ballistically, dn 
the ease of rotational hysteresis а marked increase in the loss was found 
at low temperatures. An inerease, though somes hat smaller in amount 
was also found in alternational hysteresis, whereas the experiments. of 
Fleming and Dewar (1896) which were confined to той and steel either 
showed no alteration. or indefinite results. ‘Те increase appears to be 
due generally to increased. coercive force. 

The experiments described in the present Paper were under- 
taken with a view to supplementing our knowledge of the 
influence of low temperatures upon magnetic hysteresis. It 
was originally intended to direct attention solely to a study of 
the effects produced. by low temperatures on rotational 
hvsteresis,* à matter which, up to now, no one seems to have 
investigated. For reasons to be explained later it was, how- 
ever, thought desirable during the course of the work to repeat 
at the same time the experiments of Fleming and Dewar* on 
alternational hvsteresisf at low temperatures. The tests in 


* ** Proc." Roy. Soc., Vol. LX.. p. 81, 1896. 
+ < Rotational hysteresis " and © alternational hysteresis,” though not 
entirely free from objection, are here used as the respective equivalents 
of the less concise phrases 5 hysteresis in a rotating field " and hysteresis 
in an alternating ficld.” : 
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the latter case were carried out bv tracing hysteresis loops 
ballistically in the customary manner, using ring-shaped 
specimens. 

Experiments in Rotating Field.—The apparatus employed 
in making the rotating field-experiments was similar to 
that previously used by one of the writers, and described 
in the " Phil. Mag.” for June, 1901. Ап electromagnet, 
mounted on a vertical spindle so as to be capable of rotation 
about the axis OO (Fig. 1), supplied the field. Between the 
poles NS of this magnet a Dewar vessel, shown in section, was 
placed for the reception of liquid air, and within this vessel 
the test piece, in the form ofa thin disc, was suspended centrally 
with its plane horizontal. The test disc was clamped between 
two brass dises. dj. d,, the upper of these (d,) being attached 
to a brass rod, B. which in turn was provided with a pointer, Р. 
moving over а horizontal circular scale, Se. The lower clamp- 
ing disc d, had a fine pin. p, projecting axially downwards. 
This pin fitted loosely into a hole in a support at the bottom of 
the Dewar vessel. and thus prevented the test piece being 
dragged to one side or the other bv the attraction of the magnet 
poles. The whole arrangement was suspended bv a thin steel 
wire, W, which was calibrated so that the torque acting on the 
test piece could be deduced directly from the amount of twist 
as read on the scale Nc. 

In making an experiment the magnet was rotated slowlv 
through 360 deg.. first in one direction, then in the other. 
readings of P being taken everv 
15 deg. Calling Ө the difference in ч 
degrees between the means of these 
two sets of observations, the rota- 
tional hvsteresis loss in егиз per 
cubic centimetre per cycle is given 
bv (z7?K/90V) x 0, where V is the 
volume of the disc in. cubic centi- 
metres, and K isthe couple in dvne- 
centimetres required to give the 
suspended system a twist of 1 radian. 

To complete the observations, the 
induction in the disc had to be deter- 
mined. For this purpose an exploring 
coil of No. 42 8.W.G. copper wire. 
insulated with silk, was wrapped 
closely round the test disc and con- 
nected to a ballistic galvanometer. 
The pointer P was then turned 
round against а stop suitably placed 
on the scale Sc, and afterwards 
allowed to swing sharplv through 
180 deg., under the twist of the 
suspending wire, to another stop 
diametrically opposite to the first. 
This method of procedure enabled 
measurements of the induction to be 
made both in and out of liquid air without any difficulty. In 
every instance due care was, of course, taken to correct for 
the stray flux between the exploring coil and the test disc, this 
correction being often large owing to the thinness of the discs 
employed. 

Five materials in all were tested—viz., soft annealed iron, soft 
unannealed iron, hard steel, nickel and cobalt. The test discs 
employed were 2-8 ст. in diameter, and varied in thickness 
from 0-3 mm. to 0-035 mm., the latter dimension referring to 
cobalt. Some difficulty was experienced in obtaining this 
metal in a rolled form, and consequently we had to deposit а 
film electrolytically on а copper disc and employ this coated 
disc in making the experiments. The extreme thinness of the 
cobalt used is thus accounted for. 

v As will be seen from Figs. 2 and 3, the effect of cooling the 
material down to the temperature of liquid air was in every 
instance to produce a marked increase in the rotational 
hysteresis loss. The difference is least in the case of soft iron, 
being only 10 per cent. in the annealed, and 17 per cent. in the 
unannealed sample. But in steel, nickel and cobalt the 
increase is of the order of magnitude of 100 per cent. Owing 
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to the extreme thinness of the cobalt emploved, the induction 
was specially difficult to determine in this material, and the 
absolute values given for the induction are possibly rather 
bigher than thev ought to be. Anv error of this kind, however, 
affects both curves equally, and does not alter their relative 
position. It will be noted that the hysteresis loss in cobalt is 
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extraordinarily high. Very likely this is a peculiarity of 
deposited cobalt, for the rolled cobalt tested for rotational 
hysteresis by one of the writers on a previous occasion* showed 
а very much smaller loss, the maximum being only 35,000 ergs 
per cubic centimetre per evcle, instead of 140,000, as in the 
present experiments. It would be of interest to know whether 
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deposited cobalt gives a corresponding by high hysteresis loss in 
an alternating field. We intend making experiments to settle 
this point, and also to find out whether there is a similar dif- 


ference between electrolytically deposited nickel and rolled 
or cast nickel. 


** Phil. Mag.," 6th Series, I., р. 642, 1901. 
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It should Бе: explained that measurements in the rotating 
field were only taken after the test-dises had been repeatedly 
immersed in liquid air and removed from it, so that the curves 
given represent. what happens after the attainment of a more 
or less steady state as regards the effects of temperature change. 
The invariable order of procedure was first to make a test т 


liquid air and then another test after the liquid air had evapo- 


rated and the test piece had warmed up to the ordinary teim- 
perature of the room , which was, on the average, about 18 C. 
We may add also that, contrary to expectation, we en- 
countered no difficulties in. carrying out these experiments 
through capriciousness or uncertainties in,the behaviour of 
the test material consequent on permanent ог sub-permanent 
changes of physical character brought about by immersion— 
more especially sudden immersion—in liquid атг. In. fact, 
after the first immersion, the changes produced by alternate 
cooling down and heating up followed, as nearly as could be 
judged, an approximately cyclical course. The results were, 
therefore, capable of repetition without any noticeable dif- 
ferences in the values obtained for the hysteresis loss, and these 
results always revealed a percentage increase of hysteresis loss 
at the lower temperature about equal in amount to that shown 


in the curves of Figs. 2 and 3. 
cal 
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Experiments in Alternating Field.—The experiments tof 
Fleming and Dewar made for the purpose of determining the 
effect of the temperature of liquid air on alternational hysteresis 
in iron have generally been accepted as final. At all events, 
they have not to our knowledge been either questioned or 
repeated.* The general conclusion they arrived at was that, 


* Since the date of Fleming and Dewar's experiments, a few measure- 
ments of hysteresis loss in iron at the temperature of liquid air have. it is 
true, been made by Ford, who employed Ewing's hysteresis tester 
(^ Electrical World," Vol. XXXIV., p. 195, August 5, 1899). Soft un- 
annealed iron was tested bv him (1) at ordinary temperatures, (2) after 
cooling in liquid air and while still cold, (3) on warming up. The values 
obtained in (2) and (3) were respectively 28 and 12 per cent. greater than 
їп (1). This appears to indicate an increase of hysteresis loss at the lower 
temperature,although, through neglecting to make a succession of measure- 
ments alternately at the higher and lower temperatures, Ford's experiments 
are, strictly speaking. inconclusive in establishing the nature of the 
reversible temperature effect, and in differentiating it from the per- 
manent temperature effect which was present. In our experience, how- 
ever, the change observed on slowly heating up may be taken as the proper 
measure of the reversible temperature effect, and we are, therefore, 
justified in regarding Ford's observations as eorroborative of our own 
results in an alternating field, which are described later. (For references 
to other work of which we were nnaware when commencing our experi- 


» } 


ments on alternational hysteresis, see '* Addendum ”.; 


(Phil. Mag." (6), XVI 


in the case of annealed soft iron, no change whatever occurs. 
In the case of unannealed iron nothing detinite could be stated, 
as " the changes produced in it by immersing it in liquid air and 
bv magnetising and demagneiising are such as to render it 
impossible to obtain results capable of precise repetition with 
respect to hysteresis loss.” Neither could anything be stated 
as regards the behaviour of a specially hardened sample of iron 
which, they say, presented “in an exaggerated degree the same 
qualities found in the unannealed iron." 
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Knowing the great care with which Fleming and Dewars 
experiments were carried out, we saw no good reason to doubt 
their conclusions, and originally we had no intention of repeat- 
ing their experiments. However, the very large changes 
observed by us in the case of rotational hvsteresis led us to 
think that, notwithstanding Fleming and Dewar's statement 
to the contrary, there must also be a change of a similar kind 
in the case of alternational hvsteresis, though probably much 
smaller in amount. We were the more persuaded that this 
must be so, because it is well known that an increase of tem- 
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perature produces a marked decrease of hysteresis loss, alter- 
national as well as rotational.* Thus, the experiments of D. К. 
Morrist on a sample of soft iron show a linear decrease of 


_— 


* See D. К. Morris (‘ Phil. Mag." (5), XLIV., p. 213, 1897) ; Perrier 
Arch. de Geneve V (4), XXVI » р. 326, 1908, also ts Arch. Вс. Phys. et 
Nat." (4), XXVIII, рр. 5, 119 and 237, 1903); Fuller and Grace 
I., p. 865, 1909). 

+ Loc. cit., p. 232 and Fig. 16, p. 252. 
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alternational hysteresis loss between ordinary temperatures 
and 200*C., the decrease being at the rate of 0-08 per cent. per 
degree. The temperature-hvsteresis curve given by Morris is 
a perfect straight line over this range, and it is, to say the least, 
highly improbable that it should not retain this character for, 
at any rate, some little distance below ordinary temperatures. 
Indeed, it is very difficult to understand why his experiments, 
if extended for some distance below ordinary temperatures, 
should not continue to show an increase of hysteresis loss with 
falling temperature at about the rate above stated. For these 
reasons it seemed worth while repeating Fleming and Dewar's 
experiments, and also extending our experiments to include 
nickel and cobalt, which were not examined by them. 

It is unnecessary to describe in detail the experimental 
arrangements emploved, these being the ordinary ones for a 
ballistic test of rings. The rings in our case had of necessity 
to be fairly small—about 5 em. in diameter and weighing from 
10 to 20 grammes—in order to economise liquid air. As in the 
rotating field experiments, five materials were experimented 
on—a ring of high-grade armature iron carefully annealed, a 
ring of ordinary iron wire tested as purchased and referred to as 
unannealed, a ring of pianoforte steel wire, a ring of nickel wire 
and a ring of cast cobalt, for which we were indebted to the 
kindness of Messrs. Johnson, Matthey & Co. Before tracing 
a series of loops, the ring under test was carefully demag- 
netised by means of an alternating current gradually reduced 
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to zero, the process of demagnetisation, m the case of the low 
temperature experiments, being carried out whilst the ring was 
immersed in liquid air. 

After tracing à number of hvsteresis loops corresponding to 
different values of the induction, the areas were accurately 
measured up and the alternational hvsteresis loss thus deduced 
plotted against the maximum induction. In this way the 
series of curves shown 1n Figs. 4 to 8 were obtained. These 
show that a change of the kind anticipated does in fact occur. 
The increase, though usually much less than in the case of 
rotational hysteresis, is nevertheless large enough to leave no 
possible doubt of its reality. As in the rotating field experi- 
ments, soft iron is, it will be seen, least affected, the increase 
only amounting to 9 per cent. in the annealed, and 8 per cent. 
in the unannealed specimen ; but steel, nickel and cobalt show 
increases of 25, 44 and 20 per cent. respectively. In order to 
minimise the chances of error, many of the experiments were, 
it should be stated, carried out by the two observers quite 
independently, always, however, with substantial agreement 
as to the differences observed. 


The results of our experiments in an alternating field agree 


with those in a rotating field in so far as they are for the most 
part strictly repeatable. We are aware that this is not in 
accordance with the experience of Fleming end Dewar. Quite 
likely they may have hit upon samples which happened to be 
specially susceptible to permanent changes when immersed in 
liquid air, whereas our samples apparently were not. At any 
rate, we have not met with the serious difficulties which they 
seem to have encountered ; certainly we have met with nothing 
which would suffice to mask or render doubtful the temporary 
and reversible effects of temperatureas distinct from the per- 
manent and irreversible changes which unquestionably do 
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sometimes take place. We have assured ourselves on this 
point. by a series of careful measurements with the test piece 
alternately in and out of liquid air. The results of these 
successive tests are distinguished by numerals attached to the 
experimental points in Figs. 4 to 8. Thus, 1 indicates the 
results obtained from initial measurements at ordinary tem- 
peratures, 2 those obtained on the first immersion in liquid 
air, 3 those obfained on removal from Паша air, 4 those 
obtained оп re-immerston in liquid air, and so on. It is seen 
that the points marked 1 sometimes do not Пе on the curve 
representing the results of subsequent measurements at the 
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Maunetising Force in C.G,S, Units. 
Fic. 9.—Errect or Low TEMPERATURE ON SHAPE OF HYSTERESIS 
Loop Іх NICKEL (MAXIMUM INDUCTION KEPT CONSTANT). 


higher temperature. This is most noticeable in the case of 
nickel and steel, and indicates that in our samples of these 
materials the first immersion in liquid air causes a certain 
amount of permanent change. Subsequent measurements in 
liquid air and at ordinary temperatures give, however, results 
which lie consistently in the one case on an upper curve, and 
in the other on a lower curve, thus showing that the changes 
have become truly cevelical. 

Something approaching Fleming and Dewar's experience has, 
indeed, been met with in the case of soft annealed iron, where 
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obtained, after the first immersion in liquid air, the same 
absolute changes in the hvsteresis loss whether on heating up 
or cooling down, and whether the rate of heating or cooling 
was fast or slow. 

By examining Figs. 9, 10 and 11 some light may be thrown 
on the changes in the shape of the hysteresis loop which result 
from lowering the temperature. In Fig. 9, for nickel, where 
the two loops have the same maximum induction, there is an 
evident enlargement of the lower-temperature loop, due entirely 
to increased coercive force, the retentivity being the same in 
both cases. Even in Fig. 10, where the maximum magnetising 
forces are the same, the lower-tempersture loop has a greater 
area than the higher-temperature loop, although the maximum 
induction in the former is considerably less than in the latter, 
due to the reduced permeability of nickel in liquid air. Reduc- 
tion of permeabilitv is, of course, the general rule, except in 
soft iron, which, within the limits of our experiments, showed 
по appreciable change, аз appears from Fig. 11. With soft 
iron, as with nickel, the increased area of the lower-temperature 
hysteresis loop arises, it will be seen, from ап increase in the 
coercive force, helped, however, bv а slight increase in the 
retentivitv, in respect. to which the behaviour of soft iron 
differs from that of nickel. 


Addendum.—Since the above was written a number of Papers 
describing experiments on the change of alternational hysteresis 
in iron at the temperature of liquid air have come under our 
notice. References to these are given by Waggoner* and 
Terry.t The general conclusions arrived at coincide with our 
own, except that a decrease of hvsteresis loss at the lower 
temperature appears to have been established in some cases— 
for instance, in three specimens of steel of unstated composi- 
tion tested by Stauber,T and a certain sample of annealed iron 
with low carbon content examined by Wagyoner.§ It is only 
under low magnetising forces that this decrease is noticed, 
however; under high magnetising forces all grades of iron 
and steel show increasing loss with falling temperature. It is 
hardly necessary to point out that in a material for which the 
hvsteresis-induction. curve at the temperature of liquid air 
crosses the hvsteresis-induction curve corresponding to ordinary 
temperatures, there must be some dislocation in the law con- 
necting loss with induction. In our own experiments the 
value of Steinmetz's exponent certainly shows no sensible 
variation as the material is cooled down. 


the total change is in any event comparatively small, and is 
therefore liable to be encroached upon by experimental errors 
or masked by small permanent changes in physical state. This 
material, when measurements of hvsteresis loss were mede on 
it after immersion in liquid air, would occasionally give a 
series of points lving more neerlv on the lower curve than the 
upper, and apparentlv indicating no change of hysteresis. But 
on removal from liquid air the corresponding values for the 
hysteresis loss were invarie Шу found to have decreased; in 
fact, the two hvsteresis-induction curves were simply shifted 
in the same direction, and principally in their upper parts, 
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while retaining about the seme relative positions. In all such 
cases, where the sudden cooling down on immersion is lis ble to 
produce some permanent physical change in the material, the 
veriation of hysteresis loss which accompanies the more ига dual 
heating up when the test sample is removed from liquid air 
is most likely to be the true measure of the reversible tempera- 
ture effect ; and this change we have always found to be con- 
sistently in the same direction end of about the same per- 
centage amount. Doubtless an equal change in the opposite 
direction would alwavs be obtained if the cooling down were 
done slowly enough. In the case of soft annealed iron we have, 


PUBLIC LIGHTING IN THE CITY OF LONDON. 
(Concluded from page 369.) 


In connection with the metal filament lamp fittings mentioned 
in our last issue, we illustrate in Fig. 8 herewith the small 
standard. with а double bracket as installed on pilot rests. 


Tue BRACKET System (PATERNOSTER-ROW). 


Induction in C.S. Units, 


This screct is typical of the many narrow minor streets in the 
City, having a roadway for a single line of traffic and a number 
of nerrow courts and passages leading therefrom. Аз is well 
known, these streets ere mostly lighted by upright low-presure 
incendescent ges burners enclosed within the old rectangular 
framed lanterns, of which there ere many hundreds in the side 
streeis of the City. Eleven of these gas lamps, which recently 
illuminated Paternosier-row, have now been replaced by 
nine electric lamps of the metal filament type. These lamps, 
each of 75 c.p., are enclosed in pear-shaped clear glass globes 
provided with internal reflectors and external white enamelled 
shades (specially made for the City of London Electric Lighting 
Co. by Mr. Haydn Harrison), the combination giving an actual 
effective candle-power of 95 candles per lantern. 


-4 -3 0 +3 +1 +6 +8 
Magnelising Force in C.6.S. Units, 
Fic. 11,— ЕРРЕСТ or Low TEMPERATURE ON SHAPE СЕ HYSTERESIS 
Loor iN Sorr IRON. 


indeed, following the example of Fleming and Dewar, taken 
the precaution of allowing the test piece to remain some little 
time just above the surface of the liquid air before immersing 
it in order to make the temperature-drop on immersion less 
sudden; but, even so, the small changes above referred to 
were liable to occur, showing that the rate of cooling was still 
considerably greater than the rate of heating. With the other 
materials, it should be understood, we have in general taken no 
such precautions, yet we have in the large majority of cases 


a M— 


* « phys. Rev." XXVIII, p. 393, 1909. 
+ “Туз. Rev." XXVIII., p. 68, 1909; ibid., XXX., pp. 127 and 


135, 1910. . 
t © Lumière Electr.,” I., р. 120, January 25, 1908. 


8 Loc. cit. 
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The general appearance of these fittings and their bracket 
supports with switch boxes attached is shown in Fig. 9. The 
height of the lamps is from 12 ft. 6 in. to 14 ft. above the foot- 
way, according to the height of shop fascia boards and other 
controlling circumstances. 

This combination makes a simple and efficient means of 
solving the side street lighting problem on economical lines. 
The constancy and uniformity of candle-power, 
combined with the whiteness of the light, pro- 
duces a ‘pleasing appearance and а good even 
general illumination, perfectly Нее from 
shadows. The increase in effective candle- 
power and improved disposition of the lamps 
in the street has enabled the Corporation to 
dispense with several lamps in side courts, the 
result being that 15 gas lamps have been extin- 
guished on account of the nine new electric lamps 
installed. The marked improvement in the illu- 
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Ею. 9.—Lamp BRACKET FOR MINOR 
STREET LIGHTING, 
Seale ? in, — 1 ft. 


mination and general appearance has thus been accompanied 

by а very material saving in the cost of lighting this street. 
“The width of this street is about 20 fc. and из length 776 ft., 

to which must be added about 220 fi. for the side courts and 


Fic, 10.—Srecrat BRACKET OVER Doorway, 
Scale } in.=1 ft. 


passages directly illuminated by the new lamps, thus making a 
total of 996 ft. of thoroughfare lighted. An interesting and 
artistic bracket for fixing over doorways is shown in Fig. 10. 
The old"gas lamps have in the past по doubt done good ser- 
vice, but the advent of metal filament lamps with their steady 


——- 


white light, uniformity and maintenance of candle-power, 
coupled with the entire absence of shadow, are such a decided 
&edvence upon the fluctuating greenish light of the old low- 
pressure gas lamps, due to the general inequality and erratic 


conditions of the ges mantles, and the many shadows cast by 
the old framed lanterns, thet there can be no doubt as to their 
ultimate displacement by г more modern lighting unit. 


Candl power, 


Candle-power. 
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Fic. 11.--CANDLE-POWER PorLaRg Curves or METAL FILAMENT Lamp 
FITTINGS, 

п-=75 с.р. Татр (isolated). 0-72 c.p. lamp containel iu street fittinga with reflector 


and shade. c=100 с.р, lamp /isolated) — d-- 100 c.p, lamp contained in street fittings, 
with reflector and shade, 


Fig. 11 shows the polar curve cf the metal filament units em- 
ploved, the doited lines А and С being for the 75 c.p. and 
100 c.p. lamps respectively, the tests being on the isolated 
lamps without fittings or reflectors. The full lines В and D 
show the measured candle-power of the complete fitting con- 
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Fic, 12.—H ORIZONTAL ILLUMINATION AT GROUND LEVEL ALONG CENTRE 
OF Roapway iv PavERSNOSsTER- Row, 


taining these lamps, 2nd demonstrate the improvement duc to 


proper arrangement of the reflectors, shades and globes. 


Fig. 12 shows the horizontal illumination along the centre of 


the roadway in Peternoster-row between two 75 с.р. lamps 


Cundle-power. 


Candle-power. 
19) 3)0 


Dearees, 
Degrees. 
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Fig. 13.—CANDLE-PoWER POLAR Curve OF THREE-LIGHT FITTING 
(CENTRALLY SUSPENDED) IN WATLING-STREET, 


contained in the lanterns previously illustrated and supported 
on brackets on opposite sides of the street. | 

Fig. 13 shows the cendle-power polar curve of the three-light 
centrally suspended high candle-power fitting in Watling- 
street, containing chree 100 c.p. metal filament lamps. 


—————— 
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SUMMARY. 

Some idea of the great improvement effected in the street 
lighting by the above lamps can be obtained from the fol- 
lowing table, giving the effective candle-power of the new 
lamps and the nominal candle-power of the old lamps displaced 
and formerly lighting the streets comprised in the recent 
demonstration. The whole of the cost of the new installation 
has been borne by the City Company, to whom we are 
indebted for the above particulars of the installation and the 
photometric tests to which we have referred. 


of streets, — c.p. c.p. | сгеаве 
District. lighted. | of old of nw рег 
Feet. | lamps. lamps. | cent. 
Cheapside & Watling-st. area | 4.372 | 18.665 | 43,820 1350 
Farringdon.street ............... 2.162 28.290 33.075 168 
Paternoster-row ................-- 996 | 715* 810 1:9 
ИНН 7,530 | 41610 | 77,735 1 63 


SUBMARINE CABLES FOR LONG-DISTANCE TELE- 
PHONE CIRCUITS.1 
BY MAJOR W. A. J. O MEARA, C.M.G. 
(Concluded from page 377.) 


Summary.—After describing early submarine telephone cables, the 
author discusses the three methods of increasing the range of telephonic 
transmission; (1) heavier conductors, (2) “ continuous loading,” 
(3) “ coil loading." The last-mentioned method was found by the Post 
Office to be most suitable, and was adopted in the new Anglo-French 
cable. А description of this cable, its laying and the tests when com- 
pleted are finally given. 


In dealing with the maintenance of “coil” loaded cables after 
they have been laid, the degree of importance to be attached to tho 
uniform spacing of the coils has to be con- 
sidered. In repairing cables, intermediate 
lengths have to be inserted at times, but for- 
tunately if repairs of this character have to Ге 
effected in the “соі! loaded ” cable, no noticeable 
impairment in the quality of the speech will result 
if the coil spacing is disturbed to an extent not 
exceeding 5 per cent. on either side of the Lest 
location from the theoretical point of view. It 
has been found that when physical conditions 
impose a variation of not more than 50 percent. 
of the spacing for a single coil. no appreciable 
impsirment in the quality of the speech will 
result, provided the deficiency in loading is made 
up within the next 10 loading sections. 


The investigations that had been made left 
little doubt concerning the balance of advantages 
in favour of the * coil” loaded type of cable 
from the electrical standpoint, but as the ex- 
penditure involved was very great, snd as it was 
felt that the main difficulty in connection with 
this type of cable would be in safely lavine the 
cable at the bottom of the sea, it was considered 
that special precautions were necessary to ensure 
that the responsibility for any defects that might 
be disclosed after it had been laid should be 
definitely traced to the responsible party. То 
afford the necessary protection to the depart- 
ment, it seemed desirable to stipulate in the 
specification that the manufacturers of the 
cable should also undertake to lay it, and to hand it over i sili 
This course was approved by the Postmaster-Gencral, and the 
invitations to tender were issued on these lines. The conditions 
were accepted by Messrs. Siemens. Bros. & Co., who were the 
successful tenderers. 

The Laying of the C'able.—Mr. W. Diesclhorst was entrusted by 
Messrs. Siemens Bros. with the actual operation of laying the cable, 


* NorE.— For the 11 65 c.p. gas lam ps actuall y removed in Paternoster- 


TOW, 
T Abstract of a Paper read last week before the Institution of | 


Electrical Engineers. 


and Mr. Е. Pollard, sul marine superintendent, Dover, was detailed 
to watch the interests of the Pcet Office. The cable ship “ Faraday ” 
was employed. As a precautionary measure, the ordinary paying- 
out drum had teen replaced by one of larger diameter, and fleeting 
knives were also provided in order to prevent the cable from over- 
riding. The new drum was 8 ft. in diameter and 30 in. wide, and 
three fleeting knives were fitted side by side to this rather wide 
drum to prevent any undue pressure on the loading coils, which 
would be caused if two turns on tbe drum were fleeted by one knife 
only (Fig. 9). It was further decided to pay the cable out without 
passing it under the dynamometer whcel as is usually the case where 
deep-water cables are ccncerned. АП Lends were avoided by 
letting the lead from the tank go on to the upper part of the drum, 
and an open wood trough was fixed from the cable tank to the drum 
to support and protect th» cable Letwcen these points (Fig. 10). 
Since the upper part of the drum is nearly in line with the stern 
sheave there was no extra bending of the cable over any inter- 
mediate supporting sheaves efter it had left the drum. The stern 
sheave on board the “ Faraday," which has a diameter of 4 ft., can 
be swung out at will to any angle, ard this was found to be exceed- 
ingly serviceable when turning the ship round at right angles near 
Abbot's Cliff, and again when the French coast was reached. 

Operations were commenced ot 5 a.m. on May 5, 1910, by drop- 
ping а buoy, to which the shore end was attached, overboard about 
half a mile from the South Eastern Railway Co.'s retaining wall south 
of the tunnel works. For some distance the cable was laid parallel to 
the British coast, until a point was reached opposite the landing- 
point, when the ship's bow was turned towards the French coast. 
To assist the ‘ Faraday " in keeping her course, buoys had been 
placed at intervals by H.M.T.S. “ Monarch," the positions of which 
were recorded on a chart supplied to the contractors. The impor- 
tance of these preliminary arrangements cannot be exaggerated. 
The English Channel is becoming very congested as regards cable 
routes, and in order to facilitate the maintenance of new telephone 
cables some alterations in the routes of old cables had been effected 
on the English coast, so as to avoid the laying of the rew cable over 
old ‘ones. "These  a'terations are shown in Fig 11, which does not 
indicate the whole of the cross-channel cables at this point there 
being nine cable; in all, 


The laying of the cable went off without a hitch. It was not 
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Fic, 9.--С.3, “ FARADAY's" Payinc-out Drum with FLEETING KNivEs, 


possible for the ^ Faraday 7 to approach nearer than 11 miles to the 
French landing place, as the coast shelves out very gradually. 
Therefore, when the ship was about that distance from the coast, 
the course was eltcred, and the remaining portion of cable paid 
overboard approximately parallel to the coast. The landing of the 
shore ends was undertaken by Mr. К. Pollard. submerine super- 
intendent, on May 18, 1910. Н.М.Т.Х. " Alert" was employed for 
this purpose. The shore end on the English coast was first picked 


| up, and the cable coiled into the ship's forward tank. The “ Alert ” 


then steamed in as close to the shore as her draught would allow 
and anchored. А raft was made, and the shore end paid out on to 
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it. The raft was then towed ashore by means of a warp rope, the 
cable being paid out into the water. After picking up the other 


mathematician, physicist, engineer and manufacturer are still 


needed if an announcement is to be made in this theatre 20 years 
section of cable parallel to the French cozst the ship steamed in | hence that the progress in the art of telephony has resulted in an 


towards the shore, paying out the cable. А short length provided ! increase of efficiency comparable with that which has been achieved 


in excess of the actual length required to reach the shore was cut off | during the past 20 years, and which it has been my pleasure to record 
and the remainder of the cable was paid overboard »t a distance of | here to-night. 


&bout 350 yards from the cable hut. When the tide receded this 


The practical engineer recognises fully how much he is indebted 
to the mathematical investigations of Messrs. 
Heaviside, Pupin, Perry, Kennelly, and others, in 
respect of the progress made in the past. There 
are to-day а number of earnest workers, both in 
this country and in foreign lands, who are sparing 
no efforts to render possible the transmission of 
speech from any one point of the habitable globe 
to any other. Mr. J. J. Carty, of the American 
Telegraph and Telephone Co., recently stated that 
he hoped to establish satisfactory communication 
between New York and Denver (distance, 1,700 
miles) during the autumn of this year. Experi- 
mental investigations are being carried out by, 
amongst others, M. Devaux-Charbonnel in France, 
Drs. Breisig and Ebeling in Germany, M. Béla 
Geti in Hungary, and here in our midst Mr. Gill 
end his able staff of assistants are vying with 
Mr. Н. В. Kempe and other members of the 
capable staff engaged on this work at the General 
Post Office. 
| feel that the most important matter to which 
attention. should be turned at the present time 
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ERO. noo e а is thst connected with the measures that should 
Edi Ca | be adopted to ensure that the scientific and 

S И eere o a Aout practical results obtained by the investigators 

fw vc eee in these widely separated centres shall be in 

ee NS Г а tes "E such а form аз to be easily comparable. А 

Fic. 10.—C'ABLE PASSING THROUGH TRovGHING AND OVER PAYING-0UT DRUM то scientific spirit is abroad, and it has been 
Bow NHEAVEs, agreed to abandon standards of commerce 


and to adopt those of the laboratory to record 
section of the cable was uncovered, and it wes possible to carry the | values affecting the efficiency of telephone circuits. So far so good, 
end to the cable hut. The problem, however, is one containing many complexities, and 
Since the bow sheaves of the “ Alert." are only 27 ft. in diameter, | the final results, I think, must be measured from the point of view 
it was thought advisable to take special precautions in picking up | of the non-scientific user, И would appear, therefore, that it is not 
and again in paying out the portions of the сае containing the load- 
ing coils. For this reason loading coil sections were not allowed to 
ride on the bow sheaves, but tackle was fixed to a derrick, and the 
coils were carefully lifted over the sheaves, However, in the case 
of the coils ia the section of the calle in excess of thet required for 
present needs, the opportunity was seized to escertain whether the 


DOVER STRAIT CABLES 


SUNT Амт" EXPLANATION 
coils would be injured if slowed to pass over the “ Alerts ^ sheaves TNI G | ТИ M li, Pa pan en оч да 
in the absence of the precautions referred to, This portion of the | ll | ИИ || ВД И Cables reco 
cable therefore, was hauled aboard in the usual manner, and a speech i АНА 7, Cable Repaire. ns. 
test wes then made on the four conductors of the cable (the ends | | p "hona rci" 
being looped at the English end) to escertein whether sny damage | | Wr X April 1910 
had resulted. No injury was disclosed in the test; in fret. every- Ц AKSKABOTS CLIFF 
thing appeared in the best of order. 


The cable has been under continuous observation since И was taid 
and a large number of tests have been esrried out. Portieulars of 
some of them ere given in an appendix. It hes fortunately Роси 
possible to obtain independent. testimony on the question of the 
increase in the renge, and in the improvement in the quality of 
speech trensmitted by means of the loaded cable as compared with a 
similar cable unloaded. Speech tests were made in July best * by 
Messrs. №. В. Cooper, W. Duddell, F.R.S, W. Judd, and J. E. 
Kingsbury, and the results аге interesting. The results showed the 
average gain by the use of the new cable to be 17 miles of “ stan- 
dard ” cable for the standard of audibility accepted as commercial 
by the four observers named. When the cables were alone in circuit 
some of the observers noticed that in the e»se of the pew cable there 
was a distinct improvement in the quality of the speech as compared 
with that with the old cable. 

The employment of unloaded 800 №. copper acrial conductors, 
such as are in use for the most important long-distance trunk circuits 
in this country, will render it possible for very satisfyctory conver- 
sations to take place from call-boxes between centres in England 
and on the Continent when the added distances from the ends of the 
cable do not exceed 1,700 miles—that is to say, with land-lines of 
this description well-maintained conversations between London and 
Astrakhan on the Caspian Sea would be possible. 


7 


Fic. |.— А FEW OF THE CABLES IN DOVER STRAITS, 


possible to deal with telephonic transmission from the consideration 

Conclusion.— Although great improvement in speech transmis- | of the attenuation constant in it mathematical aspect alone, but it 
sion has resulted from this latest type of cable, yet the new Anglo- | 13 necessary to take into consideration its practical aspect as affect- 
French cable cannot hy any means be regarded as the last word on ing audition. In the early part of September, 1910, I had the 
submarine telephone cables. As in the past, the co-operation of the | privilege of taking part in experiments at Paris arranged by Dr. 
UT T Ran ae Hm Breisig and M. Devaux-Charbonnel, which consisted in talking over 


, * See THE ELECTRICIAN, July 22nd, 1910., p. 591. 
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actual telephone circuits, into which. in turn. artificial cables were 
introduced of three different types designed to reproduce conditions 
representing (а) aerial wires, (5j апо Че cables. (0) loosd d cables. 
The telking circuits were хо arrenged thet in eseh case the tot sl 
attenuation was by mathematical сене ной exactly the some. 
These experiments showed that the quatity and volume in zudition 
under the three different. cases were Бу по mons in agreement. 
Clearly, then, for comparative purposes, it seems to be most desirat- 
ble not only thee the conditions with rogerd to the creuit arrange: 
ments, including termine) conditions, shall be identical. but that all 
those who are engeged in this important iivestige tion should employ, 
in connection with their experiments for measuring 2udition, грр 
ratus manufactured to the same specification aud compared with en 
international standard. It is hoped that this result may heave been 
attained ах a consequence of the recent International Conference at 
Paris. 

Attached to the Peper we 13 appendixes. These comprise (Г) a 
map showing important submarine telephone сах ie British 
waters: (2) a description of the first Anglo-French telephone esble : 
(3) a description of the аш-зраее type of еде; (4) particulars of 
three cables hetween. Nevin (Wales) and Neweastlo (Ireland); (5) 
particulars of submarine telephone cables proposed for the Anglo- 
French services з (6) estimated costs of cables of different types: 
(7) some foreign. " continnously-loeded cables; (8) formule for 
calculating attenuation constant of " eontinuou-ly-loadod ~ cireuits; 
(9) constants of а continuously-loeded Danish telephone cable. 
and of à “coil loaded © Anglo-French cobble: (10) Mr. H. R. 
Kempe's method of celeulating the attenuation of loaded. circuits ; 
(11) specitication for Anglo-Freneh subinsvine telephone со; 
(12) map of cables in Dover Straits (see. Fig. 11); (13) tests by 
Мг. L. B. Turner on the loaded Channel esble; to determine by 
direct measurement the sent and received currents. 
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These last-mentioned experiments. were made in the Abbot's 
Chiff cable hut on October 14. 1910. The high-frequoney current 
used in the tests was supplied fromthe General Post Office; London, 
over a pair of telephone wires. Fig.12 is plotted between the moan 
values for frequency and for З (where «8! ratio of sent and reccived 
currents). /, the length of loop under test, was 40-0 knots. 

To compare these results with the value of 3 ах mdireetly obtained 
by speech tests we proceed thos. Phat single frequency which best 
represents the voice, so far эх volume of sound is concerned. hes been 
found to be about 809 p.p.s.* From Fig. 12 for this frequeney. 
Bl 0-63, he. 8-0-0158, Assuming S00 pops. to be the simple 
equivalent voice frequency, the value of В per second as found by 
speech test comparisons with standard evble is В = 00169, 


— ——— ——- 


DISCUSSION. 
| Dr. J. А. Eremia thought. it was gratifying to see the manner 
In which the suggestions of an eminent mathematician (Mr. Oliver 
Heaviside), made more than 20 years ago, were beginning to bear fruit in 
practical achievements. No doubt, the mathematical physicist was 
Mnpatient sometimes if his suggestions were not immediately adopted. 
but he did not realise always that those responsible for large expenditures 
had to move slowly and feel the ground firm beneath their feet before they 
advanced into new regions. There was. moreover, a very great ditfer- 
ence between even giving proof that telephonic cables required added 
Inductance to remove distortion and giving telephonic engineers an exact 
8pecttication for achieving it. In this matter all acquainted. with history 
Would be prepared to award very great credit to the work of Prof. Pupin. 
who, in his two important Papers in the “Transactions " of the Institute 
of American Engineers т 1899 and 1900. first gave a proof that cables 
could һе made with lumped or intermittent inductance equivalent to 
uniformly loaded cables, provided that the inductance coils were spaced 
Apart at distances small compared with the wave-length. Аз Pupin s 
aw of distribution was not often given in books or Papers on this subject. 


*Sec F. Breislig, “ Berichte der Deutsch. Phys. Ges.," 1910, Heft 5. 


he ventured to state it here, Pupin showed that if there were а cable 
with inductance coils spaced ont at distances such that the distance 
might be represented by a fraction 9/22 of the wavelength of the current 
travelling along Che eabl т and На uniformly loaded cable were considered 
having the same total inductance and resistance, then the non-uniformly 
loaded cable ditfersd trom the corresponding uniformly loaded cable as а 
transmitter to just the extent that sin 17 ditfersd from 19. Pus, for 
instances ba the ease of the loaded Anglo-French cabl* Major O Meara 
des wibisl. bs (De. Еро found that the маче for 750 frequency 
was about 12 пан: aud sines the loads were E naut apart this loaded 
cable only «ек from а corresponding uniforinly loaded cable as sin 
15 des. dil from bo des rere by about о percent. With reference to the 
remarks on p. 12 of th Paperwith respeet to the doubts that GP. covered 
cables could bo improved in transmission by the insertion of inductance 
coils, he asked whether the dieleetrie catront mentioned was a true econ- 
duction current. 1 сон easily bo seen that in the cass of loaded cables 
im which the quantity pl was large compared with R and pl large com- 
pared with S that the att nuation constant could be written in. the form 


pu VAS ТК? 
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pointed to the necessity, as stat d in the Paper, of scuring high insula- 
попаз хаосе for loaded cables i£ the attenuation constant was to be kept 
хто. Phere were some interesting remarks in the Paper on the dis- 
crepinceies between the predetermined attenuation constant and the ex- 
perimental value in the caso of uniformly loaded cables. He suggested 
that this was entirely due to the dithieulty in determining the true perme- 
ability of the iron for high frequencies, He had lately made some deter- 
mination of the permeability of iron for small forces and high frequencies 
Бу measuring the high frequency resistance of iron wires by a method 
described to the Institution some (ime ago. И appeared that. these 
valies were less than one would be inclined to infer from the statie perme- 
ability curves. The Paper would. however. furnish valuable data for 
checking such predeterminations, and Ша satisfactory method could be 
found of predetermining the permeability they might be able to ascertain 
beforehand the attenuation constant of uniformly loaded cables of various 
types as accurately as Chey could those of non-uniformly loaded cables, 

Мг. W. DirsEtLnuogsjr sud some rematks made at the. Conference of 
Government Telegraph and Telephone Engineers in Paris seemed to have 
left the impression that citheulties were anticipated in repairing submarine 
loaded cables. Since. Messrs. Siemens Bros; & Co. were responsible for 
the construction of the loaded telephone cable, except the dimensions of 
the core and the sheathing, recently laid across the Channel, and had, in 
their opinion, taken every care that no such difficulties should arise. he 
asked Major Ө Meara why. and on what grounds such difficulties were 
anticipated. Knowing the behaviour of the cable in question during 
laying and during picking up of one of the сой. it appeared to him that 
no difficulties should arise dining a repair. He also mentioned that when 
the amount of self indnetion to be introduced and its spacings was 
determined. by Messrs. Siemens, the distribution of the necessary. self- 
induction was so chosen that it allowed fora large displacement of one or 
several coils during necessary repairs. This. was in agreement. with 
Major O Meara s remarks on the point. 

Sir Jouws Gavky congratulated the anthor on the able and successful 
nanner in which he had tackled the very serious problem of increasing 
the careving capacity of kirge telephone cables. How far he had succeeded 
was shown by the fact that in the old cables the limit of speech from 
London was reached at Lyons in the East and Marseilles in the West. 
Now the distance had been extended so that speech was possible from 
London to Astrakhan on the Caspian Sea. This was largely due to the 
improvement in loading coils. Some years ago in carrying out tests with 
loading coils it was found that the effect of the iron eore was to increase 
the volume of sound but. to impair the artieilation; He was much 
interested in the remarks on continuous loading. That subject had 
attracted. his attention for some Gime past. because it opened up the 
prospect of intereommiumication with all the creat centres of commerce. 
That. of course, necessitated the hind trunk telephone lines being con- 
nected up with the submarine telephone cables. dn the past the Post 
Office had bien accused. of erecting very costly trunk lines: but the 
spread of electrical tramways with overhead trolley conductors all 
through the country had led to those trunk lines being titted with heat 
coils and fuses, the result being generally that the etfective resistance of 
their heavy conductors had been meteased by something like 20 percent, 
through the addition of those protective devices. The Post Office had 
done what it could to maintain overhead wires in all the big centres of 
commerce, but the difficulty became greater day by day, and eventually 
most of such lines would have to be placed underground. In a similar 
problem at Buenos. Ayres, with which he was concerned. continuous 
loading was adopted for submarine cables and all trunk wires were put 
underground. In dealing with continuous loading some mistakes had 
possibly been made. He had some Gime previously prepared а specifi- 
cation for an air. spaced cable; 100 Ib. copper wire lapped and soft iron 
tape, the compound conductor to be thoroughly annealed. then coated 
with a hard varnish and insulated in the usual way. The first length 
tested showed that they had obtained a conductor with self induction 
L 10 nearly. and effective resistance 20:2 ohms per mile loop, and the 
value of 3 0024. "That was an improvement of 70 per cent., and the 
speaking test showed an improvement of 77 per cent., so that the caleu- 
lated and observed results were very close. А little later, with more, 
experience in. the. manufacture of the cable, they got. better results, 
obtaining in the second length of cable a capacity of 0:059, self-induction 
0-17. effective resistance 22-4 ohms per mile, the value of 3 was reduced 
to 0-027. and one mile of the cable was equivalent to 4-7 miles of standard 
cable. The speaking tests on the cable gave an improvement of 94 per 


and hene: increased with the ratio of S/R. 
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cent., во that from those results they adduced the fact that with the lap 
of iron, taking care that И was hardened and annealed, the formule 
given by Pupin would enable the determination in advance of the value 
of the cable. The original submarine cable continuously loaded only 
give an improvement of 60 per cent. in transmission, whereas the latest 
cable gave an improvement of 100 per cent. 

Mr. Н. В. Kemer said his investigations had not been so much in the 
domain of theory as in the direction of simplifying theory to enable it 
to be applied to practice. Some years age, when he showed one of the 
coils the Post Office was using for underground loading, he remarked 
that it was practically impossible to put blobs like that into a submarine 
cable. That opinion had since been considerably modified. Later on, 
when Mr. Dieselhorst showed him what he had done in the direction of 
loading cables, he felt that the move made was in the right direction, and 
that the whole problem had come clos to practical results. The experi- 
mental coil which Mr. Dieselhorst had shown to him was practically 
that adopted in the London Paris cable. Tt had been said about this 
latest Paris- London eable “ When it is down willit last $“ That remark 
had been made about many old cables when they were first haid. He had 
had the new cable under his observation ever since its const гнет. He 
had tested it month by month, and could say that its condition when 
last tested was exactly that of an ordinary unloaded cable. Undoubtedly. 
therefore. it had every prospect of lasting as long as any other form of 
cable. Further, if failure were to take place, the caus. of such failure 
could be found and remedied without difficulty. In regard to continuous 
loading, there were, of course, differences of opinion as to whether con- 
tinuous loading was better than coil loading. Improvement could. be 
obtained without loading at all, but when loading was adopted © drumi- 
ness " was got rid of. The best results were about 70 per cent. improve- 
ment with a continuously loaded cable, but an actual improvement of 
220 per cent. had been obtained by сой loading. The question of con- 
tinuous versus coil loading was largely one of finance. In the case of 
loading underground work, if a few wires only (for trunk purposes) were 
continuously loaded. and. later on it was desired to make more of them, 
what were they going to do? Anything that could be done in the way of 
decreasing the size of loading coils would be of great value." Druminess " 
had been referred to. Of course, that was a defect, but when the first 
submarine telephone cable was laid, although it was not loaded. it was 
considered a great success, though а good deal of druminess was present. 

Мг. А. WHALLEY asked for further details regarding the joint shown in 
Fig. 4*, and asked if it was known when the further new cable was to be 
laid, and also for information as to its type. Was more protection 
against lightning necessary in the new than the old type of cable? Fig. 
19+ was excellent, but its value would be considerably increased. if two 
more eurves could be added, one for the old cable and tlie second a typical 
dry core land cable. As to appendix VLA, it was important to make clear 
how far frequency affected the results, and whether the terminal loss was 
affected. As to the speech tests obtained at Dover on the new Anglo- 
French cable, these showed a difference of nearly 100 per cent. in the 
gain by loading. and evidenced the unreliability of speech. tests. He 
hoped that an alternative method with reliable frequeney control, by the 
use of several machines, would be developed to produce a definite wave 
representing speech. It would be interesting to know what was the 
speech limit of the old and new cables expressed in miles of standard 
cable. With regard to continuously loaded cables, the particulars given 
did not appear to be in agreement with one another. Also was there not 
an error in Fig. 2 in the horizontal scale? Should it not be 5/, or miles of 
equivalent standard cable 1 As to terminal losses, apparently none were 
given for the new cable. 

Mr. ALEX SIEMENS said that in the references to the telephone cables 
across the Channel nothing was said as to what had been the cause of the 
faults. It would be serious if it was thought that the faults were due to 
bad manufacture. He wanted to make it quite clear that it was not the 
manufacturers of the cables who were to blame. The faults had been 
caused by the anchors of fishing boats or by trawlers. The author had 
spoken of certain lengths of cable as хо many knots. He should have said 
nauts, as knots were a rate and not a measure of length. 

Prof. Зихлхиз P. THompson, F.R.S.. said that in making mathematical 
calculations the difficulty was to know to what to apply them. It was, of 
course, easy to make calculations for telephonic work if the sound was 
confined to one particular поќе. But speech was not on one particular 
note, it was on all kinds of notes, high and low, and a mathematical 
formula which was right for one particular note would be wrong for every 
other поќе. Druminess was caused in that мау. In theoretical caleu- 
lations one could only get an average result at best, and experiment, 
rather than pure theory, had to play a very large part in arriving at actual 
results. He was very glad Йо hear Sir John Gavey's remarks as to con- 
tinuous loading. It had been pointed out that there was an apparent 
inerease in the resistance due to the reactions that occurred in the per- 
formance of these continuous сойх, which was an objection to the use of 
induction coils in series in the circuit. If, however, the coils were used as 
inductive shunts across the cable, the objection would be to some extent 
overcome. He would like to put forward a word on behalf of the plan for 
dealing with this problem which had been advanced some years ago, and 
which had never received the same attention as did the rival method of 
putting coils in series. In 1874 Mr. Winter had described the use of in- 
ductive resistance shunts at the ends of the cables, after the manner 
mentioned by Varley. Не, the speaker, had proposed putting inductive 
shunta all along the cable, that is, inductive leaks which would accelerate 
the speed of signalling in telegraph work, and which even might have 

* Fig. 8 of ocr abstract. —Ep. Е. 
1 Fig. 12 on p. 419 of this issue. —Ep. А. 


been of similar advantage in telephone work. When Sir Wm. Preece in 
1891 had stated with regard to the London-Paris telephone line, that 
talking from London to Paris was in no way interfered with when the 
telephone receivers were bridged across the circuit at the two ends, but 
that such bridging rather improved the working than otherwise, he (the 
speaker) had retorted why not bridge elsewhere, say, at intervals along 
the cable. By providing a cable with inductive shunts at proper inter- 
vals all along its length, so as to balance the capacity from point to point 
in a distributive manner, the longest cable could be made to transmit 
speech, and if speech, the less frequent im pulses of automatic telegraphy. 
Since that time а great increase in speed of telegraphie working had been 
accomplished. by putting inductive shunts at the ends of cables. That 
clearly demonstrated the importance of the plan which he had proposed, 
and what he now proposed for telephonic working. If it was required 
to have an Atlantie cable to signal 300 words a minute, compensating 
shunting devices at intervals would be required, one for every 360 nauts 
and one at each end—that іх, seven in all on 2.000 nautical miles—or, if 
the speed was inereased to 1,000 words a minute one device for every 
160 nauts would be necessary. These devices they now knew would cause 
по more trouble in repairing cables, and по more trouble in laying. 
The discussion was then adjourned until January 12th. 
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SWITCHGEAR AND THE ISOLATION OF FAULTS ON 
POWER SUPPLY SYSTEMS.* 


BY Н. W. CLOTHIER. 


Summary.—Vhe gereral lay-out! of. plant in a lirge power supply 
undertaking is first considered and the arrangement cf switchgear for 
the isolation of faulty sections. The essential features of switchgear 
design ave dixcuss^d in connection with existing practice% and the various 
systems of automatic protective gear. 


In the construction of high-tension systems for general power 
purposes it is essential to provide for the disconnection of faulty 
parts and to make this operation automatic when faults are so serious 
as to be a source of danger to life, property or to the continuity of 

"est SUBSTATIONS ETERS NETO 2, 


& FED THROUOM VARIOUS ROUTES TO JARRON 
Dunston а Carvers Power тоо 6 ^ 


GATESHEAD sb. \ 


РЕЗКА 227 e" 
е" 17 
| HESUDON ^ 
* | ELEWORE sh 
№... LAMBTON ENGINE аА. 
хи ~. GUTTE Tom у. 
(OURAN) “a 
SHERDA — — qi САР № 
А 
NOTE «oo WaT CAES Swann 
ы . I 
Ею. 1.—Existive HIGH-TENSION NETWORK. 
supply. In consequence, switchgear controlled by automatic 


devices has been evolved. It may be safely claimed that in recent 
years the design of such apparatus has reached a stage when it can 
be relied upon to operate with precision, but doubt often exists ав 
to what system of protection to adopt. It is. therefore. of interest 
to consider what experience has shown to be essential on а large 
power supply undertaking, and this is the object of the following 
Paper. 

Leading Considerations.—As in all apparatus, the primary con- 
siderations governing the design of successful automatie switchgear 

* Introduction to а discussion on this subject at а meeting of the 


Newcastle Local Section of the Institution of Electrical Engineers on 
Monday, December 19th. 
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are: (1) А thorough understanding of the functions which the 
apparatus his to perform; (2) а rigid elimination of unnecessary 
parts; end (3) а construction affording maximum security with 
minimam supervision end maintenance. 


Functions of Automatic Siitehgear.—' Ге true functions of auto- 
matic switchgear are the requirements imposed upon it by the 
general lay-out of the system asa whole. While it is not the purpose 
of this Paper to consider the lay-out of high-tension systems in detail. 
it is necessary to review brictly the principles in order to have a basis 
upon which the switchgear requirements ean be considered. 

lay-out of High-tension. Nystems.—'l'he. guiding principle in the 
design of а large high-tension power system (in so far as it affects 
eutomatie awitehgear) may be summarised in the statement that the 
whole of the plant must be so arranged that failure of an individual 
part due to accidental injury shall not affect. the supply to a single 
consumer, This condition calls for the instantaneous isolation of 
faulty parts, and such an arrangement. of parts as to avoid break- 
down on one affecting another. The only practical way to attain 
these objects is to subdivide the generating, transmitting and trans- 
forming plent, so that in the event of failure of one sub-section the 
remainder will have sufficient overload capacity to continue the 
service, each sub-station being controlled by automatic switchgear 
inserted et the junction points between it and others. It is possible. 
by carefully arranging the relative positions, &c., of generators. 
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operation on a particular lay-out or feature in the lay-out of the 
plant, as it is often necessary in making extensions to alter the lay- 
out, and, moreover, it will be generally found in practice that special 
arrangements of cables, &e., to suit requirements of protection can 
only be atteined by materially increasing the capital expenditure, 
and, therefore, it is better to determine first the most economical 
lay-out of the plant end then to provide switchgear to suit. For 
example, Fig. L illustrates an existing high-tension mains network 
consisting of a multiplicity of interconnected cables. each following 
individual routes and tepping 25 топу sources of demand as possible. 
As ordinarily one cable is cheeper than two for the seme service, 
duplicate cables over the seme route should Le avoided, except when 
the load be larger than ean Бе dealt with by the most economical 
size of cable. This network, therefore. includes ring moins, 2nd, in 
order that the copper shall be used to the best vdvantage, each ring 
is closed ; thus there are no idle cables. Idle cables as a stand-by 
supply represent idle capital, and, moreover, there is always the dis- 
advantage of a delay in changing over after the occurrence of a 
breakdown, whereas the closed ring main provides а supply to each 
sub-station along duplicate routes, and a suitable protective svstem 
ensures the automatic isolation of eny single cable without inter- 
rupting the supply to the sub-ste tions. 


Essential Considerations in Switchgear Desiqu.- In the light of the 
above, the requirements of switchgear considered from a protection 


Fic; 4.—GENERATOR PROTFCTION— 
CURRENT BALANCE. 


REVERSE DELTA, 


cables, transformers, &e., to ensure that one will not damage another 
by fire or impact when under breakdown conditions; but it is a 
comparatively difficult problem to guard against injury to one part 
of the репе from some abnormal condition of the lord occasioned 
by a short-circuit or faulty operation of enother pert. Probably the 
scope of the switchgear in this respect is limited to the quick removal 
of the abnormal conditions by isolating the faulty pert. elthough 
there may be other solutions by switchgear, such ès the automatic 
insertion of devices to limit the amount of current passing through 
à short-circuit. 

‚ The possibility of one part of the switchgear itself failing and 
injuring another is essentially a switchgear problem, but it should 
be taken into account when considering the lay-out of the whole 
System, together with the fact that a `bus-bar fault, or the failure of a 
switch to act when required, is equivalent in its effect to the break- 
down of a number of sections. In order to provide ageinst such 
contingencies causing a shut down to the entire svstem, the network 
should be split up into а number of self-contained areas intercon- 
nected in such a way that they can be automatically divided on the 
e of a bad fault without seriously affecting the distribution 
of the load. 


The automatic switchgear should not rely solely for its successful 


point of view may be stated as follows: (1) Reliable automatic 
operation under fault conditions ; (2) inoperative, whatever the con- 


dition of the load, while the section which it protects is sound ; (3) 
freedom from risks of shocks and burns; (4) freedom from break- 
down under ell working conditions; (5) reduction of cleaning, test- 
ing and supervision to à minimum ; (6) robustness of construction 
to withstand all kinds of rough usoge and to eliminate fire risks ; (7) 
ready access to those parts whore reguler inspection is unavoidable ; 
(8) protection against shock by tho automatic isolation of such parts 
before it is possible to handle them, 

There are numerous types of switehgear in which several of these 
points have been given careful consideration ; but, on the other 
hand, there are few which combine all the requirements. In par- 
ticular, the reduction of clesning. the robustness of construction, 
and the protection against shocks and burns, specially during clean- 
ing, inspecting, adjusting or rcepziring, are some of the items fre- 
quently overlooked in apparatus otherwise well designed, 

Common Practice in Switchgear Construction.—It is a common 
practice to instal the various parts forming the switchboard inside 
cubicles constructed of cement or brickwork, thus providing fireproof 
divisions between the ‘bus bars and the remaining apparatus. In 
many cases the building containing-the switchgear resembles a 
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warehouse, the separation of parts being carried to the extent of 
alloting different floors and galleries to the respective parts; for 
example, the basement for cables and dividing boxes, the engine- 
room floor for transformers, the first floor for switches and instru- 
ments, and the floors above for 'bus bars. The connections between 
the perts consist of bare wires, or cambric or rubber-insulated cables, 
which are threaded through porcelain insulators. Such apparatus 
has the advantage of having its parts readily eccessible, but usually 
it cells for cleaning at frequent intervals, and not only is this ex- 
pensive апа inconvenient to arrange, but experience shows that, 
sooner or later, someone is apt to begin work on a live panel, with 
ecrious results. It has also the disadvantage of occupying a large 
c mount of room and involving expensive building construction, more 
especially so when to guard against engine-room accidents such as 
the bursting of a steam pipe it is necessary to wall off the switch- 
gear from the engine room. 

Manv efficient forms of oil break switches are in use, and these 
rarely. if ever, fail to open circuit at the sparking contacts, provided 
the mechanism of the switch is in proper working order end the 
contacts are well immersed in oil ; but when opening circuit under 
very severe fault conditions а considerable volume of vapour is 
formed, and as this includes vaporised metal from the sparking 
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Contacts, it lowers the insulation between all conductors їп its 
immediate vicinity, and so tends to produce “ shorts " between neigh- 
bouring conductors. Оп one occasion г switch while acting on a 
"short" happened to be under close observation when flemes end 
smoke were cjected through the joint between the tank and the top 
plate, and an arc siinultaneously leaped across the exposed terminals 
*bove the switch, thus introducing a "bus-bar fault of » serious nature. 
Unless the conductors are so partitioned from one another as to 
separate effectually all metal of differing potential, the enclosure of 
switches in cubicles only aggravates this trouble, as it tends to con- 
fine the vapour to a limited space. The better precaution is to cover 
up all the bare conductors in the neighbourhood of the switches. 

In the best switchgear the insulation, separation and enclosure of 
the "bus bers has been very carefully studied, it being the practice 
to enclose cach 'bus bar in a separate concrete chamber. In this 
form the risk of a fault on the actual "bus bar would appear to be 
very remote, but it must not be overlooked that a fault on eny con- 
ductor which is joined to the 'bus bar and not separable automatically 
from it is just as serious, and so, to be consistent, tho good quality 
of insulation required for the 'bus bar must also be extended to all 
the other parts thus concerned. 

It has been standard practice to provide means for disconnect- 
ing the conductors of each panel from the ‘bus bars and isolating 
switches or plugs are used for this purpose. In some designs elaborate 
interlocking arrangements are included to eliminate the risk of error 
ш manipulating these isolating switches; but such arrangements 
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are not always convenient or possible, and there are instances on 
record of power stations being completely shut down owing to mis- 
takes rendered possible by the absence of cfficient interlocking 
devices. The similarity in appearance of all panels opens up the 
possibility of а person accidentelly entering а live panel mistaking 
it for one which has been isolated. Locking off bars and “ danger " 
boards are used to reduce these risks, but more positive methods 
then these are considered neccessery to ensure safety. 

There is some justitication for the consternation felt in à power 
station when isolating switches blow out automatically. This cir- 
cumstance hes been experienced owing to the ebnormally heavy 
current occasioned by a “short " close to large generating plant, 
and for this reason it has been found necessary to lock all switches 
heving г right-angle bend in the path of the current. 

It is sometimes said thet safety is best attained by making the 
presence of danger obvious, and, acting on this principle, many 
switchgear designs have been mede with no pretence at the cn- 
closure of live conduetors. Whether the principle is sound or not 
from the point of view of safety to human life, it certeinly does not 
afford immunity from faults occasioned by some foreign substance 
causing 2, ** short" ; many a rat has been pickled in a bottle es a me- 
mento of an intrusion which has been as disastrous to the continuity 
of supply гз to the life of the rodent. 


The Equipment of а Suitehgear Panel.—It is necessary to consider 
what is the irreducible minimum of equipment required in ordinary 
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Fic. 7.— FELDER Protectiox— 
NEUTRAL WIRE METHOD. 


(Sccondary conrections only shown for 
simplicity.) 


circumstances, end how far it is possible to avoid using parts which 
are inherently weak, however carefully made. 

The principal features controlling the mechanical construction of 
the switehgesr are "bus bars, circuit-breaker and the discriminating 
devices operating it. There is so little variety in the construction 
of the ‘bus bars that discussion on this point is limited to the material 
used, and the choice of a circuit-hreaker is practically confined to an 
oil break switch. Under these conditions the considerations upon 
the design of the panel resolve themselves into a study of the types 
of discriminating device. Those which have been most generally 
used are overload devices (including a variety of designs. some 
operating instantaneously and others with time clement) end re- 
verse current devices (also with and without time element devices) ; 
but so far the most satisfactory discriminating device which has been 
tried on a large scale and found reliable to operete with certamty 
when required and to remain inoperative when not required is the 
“ Merz-Price " system of balance protective gear. | 

The use of graded time limits in series has had an extensive trial 
as a discriminating system; but, unfortunately, this system has 
often failed on important high-tension transmission networks. It 
has the disadvantages that it cannot be used on a ring main, it is 
opposed to the principles of instantancous release, and it is difficult, 
if not impossible, to predetermine the correct settings of relays at 
various positions on the system in order to isolate with certainty a 
faulty section without shutting down any of the healthy ones—t.é., 
it lacks discrimination. 
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Reverse current devices have been tried and have also been found 
wanting, the principal difficulty being to make them inoperative 
when faults occur on sections other than those which they аге in- 
tended to protect. They are also useless, of course, s a means of 
protection in situations such as ring mains, where the flow of power 
may reverse under normal conditions. 

Balance Protection.—In the system of balance protection the 
criterion of operation is that, while a section is sound, tho current 


Е:с. 8.—Time Гат Frs; Вох. 


entering it must be identical with that leaving it (excluding a very 
small ¿mount due to capacity). Current transformers are installed 
at the entries and exits of cach section, end a balance of their elec- 
trical properties is obtained. In the event of a fault or leakage 
occurring, the current leaving a section differs from that entering; the 
balance is thereby disturbed, and, by means of relays, the circuit- 
breakers are automatically opened at the ends of the faulty section. 


Fic. 9.— FEEDER Protrcrion (E.M.F. BALANCE). 
Transformers with shunted secondary (to irclude time limit overload protection). 


Three methods of connecting this system have been adopted : 
E.M.F. balance, current. balance and neutral wire balance. The 
connections of the former zre as shown in Figs. 2and 3. The balance 
is obtained by connecting the secondary terminals of the current 
transformers with their E.M.F.s in opposition, and so, under normal 
conditions, no current flows through the pilot wire. 


The connections for '* current balancing " are shown in Figs. 4. 5 
and 6. The secondarics of the transformers are connected uni- 
directional —i.e., under normal conditions current flows through the 
pilot system in direct proportion to the main current. There were 
two systems developed under this category. The first, as shown in 
Fig. 6, hes been called '* magnetic balance," and the other, as shown 
in Figs. 4 and 5, the “ bridge " method. 

In the third system, called “neutral wire balancing,” an example 
of which is shown in Fig. 7, the secondaries of the transformers ого 
connected unidirectional as for current balance ; the neutral wire 
connects between points of equal potential at the ends of the section. 
In this case, under normal conditions, no current pesses through 
the pilot system on which the relays are connected. 

Tine Limit Overload Protection.—In some cases it is desirable to 
supplement the balance gear with devices for protection against 
sustained overloads. With current balancing this can be obtained 
by merely inserting fuses in the secondary protective leads, as shown 
in Figs. 5 and 6 (a suitable form of construction for these fuses is 
shown in Fig. 8). The introduction of a time limit device applied 
to fecder protection with E.M.F. balancing has also been suggested, 
and Fig. 9 shows the connections. 

Balance Gear on Insulated Neutral Systems.—The above diagrams 
indicate in cach instance the connections for three-phase alternating- 
current systems having the neutral point earthed, which, considered 
from a protection point of view, is the most suitable system in that 
а fault of sufficient magnitude hetween either of the three phases and 
earth would operate the releys and cleer the faulty section before 
further damage is done there or elsewhere. On the other hand, pro- 
tection on an insulated system is simpler. For instance, compared 
with the connections in Fig. 2, the corresponding connections for an 
insulated neutral system would have the advantage that there is one 
less pilot lead and a saving of one current transformer and two rele vs 


at each end. 
(To be continued.) 


A NEW DESIGN FOR TOTALLY ENCLOSED MOTORS.* 


BY P. AMSLER. 


Completely enclosed motors are in frequent demand, and many 
firms supply ordinary motors, fitted with suitable covering. The 
output is thus lowered by 35 or 40 per cent. by the mere fact of 
enclosing the motor, and for a given output, the weight and price is 
much increased. In order to improve matters, some firms build a 
special type, with ribs or gills to radiate the heat. But castings of 
this kind are not simple to mike, and this raises the price; added 
to which the demand is not suflicient to allow the maker to build 
any large quantity for stock. The better plan is undoubtedly to 
arrange air passages through which a draught of air can Бо passed, 
and for this purpose a fan is sometimes mounted on tho spindle of 
the machine. Machines of this kind can be made to give the same 
output as unenclosed motors, provided the air passages are not too 
long or too constricted. Still, this construction is awkward and 
costly, and not always applicable. 

The author has, therefore, suggested the us»? of the base of the 
machine for cooling purposes, this being either furnished with gills, 
or containing pipes through which water can be made to flow. A 
machine of this kind can be used for a variety of purposes, It is 
merely necessary to supply a baseplate to meet the needs of the 
particular case, Tests were made on a motor fitted with an experi- 
mental radiator, and figures are given showing the results obtained 
when the motor was run under a variety of conditions, either as a 
completely enclosed motor, or as а ventilated enclosed motor, both 
with and without the specially designed baseplate. These figures 
show that with a small flow of water through the radiating tubes in 
the baseplate, the output of the totally enclosed motor can he raised 
very considerablv, when compared with its output as a totally 
enclosed motor without the special baseplate. The results of these 
tests are very fully tabulated in the original article, which also 
contains illustrations of the particular form of radiator emploved. 
The cost of a cooling arrangement of this kind is about 13 per cent. 
of the price of the motor. The water-cooling devices would pro- 
bably be used with machines of some considerable size, whereas an 
adaptation of the ordinary air-cooling methods would Бе sufficient 
for motors of a smaller яме. In the latter case, ribs and gills would 
form part of the casting for the baseplate, and the total cost would 
probably be much the same as before. It is not a difficult matter 
to arrange the design so that all radiators contain precisely similar 
elementa, the number of which is adjusted to the needs of. the сазе, 
and in this way the routine of the workshop would Бе much simplified. 
The methods here described are the subject of patents belonging to 
Brown, Boveri & Co. 


* Abstract of an article in the '' Elektrotechrische Zeitschrift.’ — 
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THE FUTURE OF TRAMWAYS. | 


Although there are signs of somewhat greater activity in 
the tramway world, the stagnation which has been the d 
characteristic feature for the last few vears still hangs as a 
cloud over the tramway industry. The conditions which 
have brought about a cessation in the construction of 
tramways—both as regards extensions to existing under- 
takings and the inception of new schemes—have frequently 
been discussed and are generally appreciated. In this 
connection it is often thought that an improvement would 
result from ап amendment of the Light Railways Act. 
Although more favourable conditions would undoubtedly 
encourage the construction of light railways in the true 
meaning of the term—that is, interurban tramways—atten- 
tion is at present to a considerable extent concentrated on 
the possibilities of the rail-less trolley system. This system 
has yet to be tried on a practical scale in this country, so 
that what measure of success will follow its introduction is 
at present, problematical. We think, therefore, that whilst 
it is certainly worth a trial, most tramway authorities should 
await the experience of the Leeds and Bradford experi- 
mental routes before adopting rail-less cars on an extensive 
scale. We are the more convinced of this, since a satis 
factory accumulator vehicle, which is, we hope, not so far 
off as many engineers fear, would be preferable, owing to 
the absolute flexibility of route that it would allow and the 
self-contained nature of each vehicle. In these particulars 
both the tramway and the rail-less trolley systems are at a 
disadvantage, the former, of course, to a much greater 
extent than the latter. 

In considering the present position the fact must not be 
overlooked that manv tramway undertakings are in à very 
unsatisfactory financial position, so that local authorities, 
and especially the smaller ones, are likely to hesitate before 
embarking upon new schemes. Private enterprise should 
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therefore be encouraged as much аз possible, since it is in 
this direction that we must look largely for such extensive 
developments as are likely ш the immediate future. 

When electric tramway enterprise was at its height їп 
this countrv estimates were frequently based on a growth 
of traffic which in many cases has not been realised and on 
the results achieved in other undertakings. Figures of this 
kind are alwavs liable to prove misleading in the case of a 
tramway undertaking, owing to unforeseen local conditions 
having such a large effect on the traffic. On the other hand, 
however, it must be admitted that even where a loss on the 
year’s working is shown, as, unfortunately, is only too 
frequently the case, the advantages of an electric tramway 
are so great that this loss, in the case of a municipal under- 
taking, is almost without comment met out of the focal 
rates. In other instances the profits do not admit of an 
adequate provision being made for the renewal of the 
equipment. Although there is, doubtless, a gain to the 
community as a whole by such enterprise, this policy of 
rate-aid should not by auy means be regarded as а per- 
missible feature of tramway enterprise, although it 1s 
admittedly difficult to see how it can always be materially 
altered under the present conditions. 

Even a casual examination of the financial results obtained 
on municipal tramways in this country will show that a very 
large proportion of the undertakings are being operated at 
а loss to the ratepayers, apart from the question whether 
satisfactory provision is being made in а number of the 
remaining cases for depreciation and future renewals. It 
will be noticed, however, that it is usually the smaller 
undertakings—that is, those in operation in small towns— 
whose accounts show a vearly deficit. There are, however. 
siriking exceptions, and the fact that a large undertaking 
such as the London United Tramways has had to pass over 
the preference dividend shows that even a large traffic is 
insufficient to bring success to a tramway under the present 
conditions. In most cases, no doubt, the smaller local 
authorities look with envious eves on the ample surplus 
obtained by several of the large undertakings, such as those 
at Glasgow, Manchester and. Liverpool, which hand over 
considerable sums each vear to the relief of the rates. As to 
the justification of the latter policy we are not at present 
concerned ; but it must be admitted that to make a tram- 
way permanently dependent on the rates is certainly unde- 
sirable. In some cases, however, we fear that the margin to 
be bridged before the undertakings сап be placed on an 
independent financial basis is of such dimensions that 
either an increase in revenue of considerably over 50 per 
cent. or an equivalent reduction in the cost of working 
will be necessarv. 

Working expenses, excluding capital charges, at the 
present time vary from about 54. to nearly 9d. per car-mile, 
We adopt, for the sake of convenience, the car-mile basis, 
аз all results at present are expressed in this form. Although 
some of the above difference in cost is due to the varying 
charges for electrical energy and to the different sizes of 
cats, as well as to some extent to the size of the under- 
takings, there 18 probably room for economies in certain 
items. To take one instance, the traffic costs are 1:794: 


per car-mile at Doncaster and 3:23d. per car-mile at Lan- 
caster, both small undertakings, whilst the total operating 
costs are 5.504. and 7:244. respectively in these towns. 
Local conditions, of course, may account for much of this 
difference, but as the undertaking at Lancaster shows a loss 
of over 4d. per car-mile without any allowance for deprecia- 
tion, the situation is, to кау the least, certainly 
disquietening. 

Economies are, no doubt, possible in many сахех, and in 
this connection some months ago it was stated m an article 
in the * Tramway and Railway World," dealing with the 
present position of municipal tramway undertakings, that 
the best remedy to prevent tramways being run at a loss to 
the communitv lav in. the reduction of. working expenses. 
These, it was maintained, should be kept. in all cases as low 
as 5d. per car-mile. Although we agree with the desir- 
ability of curtailing expenses, wedo not see that the above 
figures can be so easily reached as the writer of the article 
believed. A considerable saving will, we think, be recorded 
in the energy consumption, and in the repairs, which are to 
some extent dependent thereon, when meters become 
installed on every саг; and 16 is evident from the statistics 
of tramway undertakings in this country at present coming 
to hand that meters have been extensively adopted 
during the present year. We have always recommended 
their adoption, and we are glad to see that their value 13 
now being generally appreciated. 

More can, perhaps, be done in the way of increasing the 
revenue, and efforts should be concentrated not so much 
on increasing the revenue per car-mile as on increasing the 
total net revenne, even if this involves running more car- 
miles. Heavy capital charges are undoubtedly one of the 
greatest. handicaps to the small undertaking, and it 15 to 
be regretted that greater use cannot be made of the 
track which accounts for so much of the capital cost. A 
rather promising field is that of goods trafhe, which the 
light railway should be able to develop considerably, so 
that passenger traffic might ultimately become of secondary 
importance, just as the sale of energy for power has in 
many cases overshadowed the “lighting " output, which 
at one time was the predominant feature of electricity 
supplv. | 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offce, po t 
free, on receipt of published price, adding 8d. for books published under 3. Add 
10 per oent. for abroad or for foreign books.) 


L'Electrotechnique exposée à l'Aide des Mathémati 

: ues Elé- 

mentaires. E ol. II. ** Production de l'Energie Еее" ae 
№. A. Paquet, A.C. Dogrien and J. А. MoxTrELLIER, (Paris; 
Н. Dunod & E. Pinat.) Pp. xiv.4 584. — Fr.16°50. | 


This is the second. volume of a treatise of which the first 
part has already been reviewed in these columns. The matter 
contained in the book divides itself into three main heads. The 
first concerns the theory and design of continuous-current 
generators ; this is followed by chapters on general alternating- 
current theory leading up to the theorv and design of alter- 
nating-current generators ; the concluding chapters deal with 
cells, thermopiles and electrostatic machines. 

The continuous-current and alternating-current generators 
of which the design is given. are verv fullv worked out according 
to commonly accepted methods, but the values.of the losses in 
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the different parts of the machines are merely stated, and 16 
would be preferable to calculate them from the particulars of 
the machines, This part of the book has been carefully written, 
and it is chiefly in the diagrams that corrections are required. 
Yu Fig. 180 several arrows denoting directions of currents should 
be reversed, and in Fig. 202 lines of force are shown cutting one 
enother. А number of diagrams ere taken from well-known 
text-books, and some of them are reproduced. with marks 
that are not intelligible without the context from which they 
have been extracted. 

It is the second section on alternating-currents that calls for 
the most comment, and a careful revision of this part is neces- 
serv. The properties of electrical. circuits containing self- 
induction and capacity are deduced from а consideration of 
hiquids with inertia exposed to varying heads (called hydro- 
motive forces) flowing in tubes with elestic diaphragms. The 
analogy between the hydraulic and electric problems is pushed 
somewhat further than usual, and is applied to explain some of 
the properties of polyphase circuits. After leaving this chapter 
on hydrants, we reech the worst part of the book. In connec- 
tion with the definition of the effective value of alternating 
functions, we are told that ammeters read the mean of all 
the values that they would read in half а period, if they could 
follow the instantaneous velues. As the instrument would 
eive a reading et any instant proportional to the square of the 
eurrent, the average reading would be the s.prare of the effective 
value of the current. It is stated without any proof that the 
power in a non-inductive circuit is obtained by multiplying the 
effective values of the current and voltage. and in order to show 
that this product must be multiplied by the cosine of the angle 
of phase displacement when the current and voltage are not in 
phase. the work done in taking a particle up an inclined plane 
under the action of gravity is calculated. This fantastic sso- 
cietion of idezs which have no possible connection whetever 15 
и Glaring exemple of the danger connected with the attempts 
thet ere so often mede to simplify the understanding of alter- 
nating-current phenomena by appealing to hydrostatics end 
dyne mics. 

“The peregre ph concerning the coefficient of self-induction of 
coils with iron cores contains confusions between everage and 
effective velues end the value of the permeability to be teken 
for an iron core carrying an alternating flux is wrongly stated 
to be the velue corresponding to the effective current producing 
{һе flux. 

А curious erior appears in the description of the electro- 
dvnamic wattmeter. It is said that an indicating wattmeter 
can be turned into a recording wattmeter by removing the 
spring which counterbalances the force acting bet ween the fixed 
and moving coils and allowing the moving coil to rotate and 
drive a recording dial. Such an instrument would not rotate, 
but would take up a fixed position. 

The chapter on cells gives descriptions of numerous types 
end the usual calculations as to the best mode of coupling cells 
up in order to get the maximum current in an external circuit 
of a given resistance. А voltage drop method of determining 
the internal resistance of à cell is illustrated by a diagram in 


which the voltmeter is shown connected in series. with the 


external resistance instead of in parallel with it. 
A. J. MAKOWER. 


The Telegraphic Transmission of Photographs. By T. Тгокхе 
Bak R. (London: Constable & Со.) Pp. 146. 23.64. nct. 

Rapid strides have been made in the telegraphy of pictures 
during the last three years, and from being a laboratory ex- 
periment photo-transmission has become an everyday occur- 
rence, This is undoubtedly largely due to the active interest 
taken in this subject bv the “Daily Mirror.” In fact, the 
publicity given in that journal to the early attempts at trans- 
mitting photographs from Paris to London and from Man- 
chester to London has done much to encourage experimenters. 
Information as to " how it is done,” however, is largely confined 
to the pages of the technical press, so that the present. volume, 
which is, we believe, the first English publication dealing com- 
prehensively with photo-transmission, should prove welcome, 
the more so since the author has carried on for several 
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vears the experimental work in connection with the “ Daily 
Mirror " installation. 

Although the greater part of the book has been written so as 
to be intelligible to the average reader, mathematical and 
technical explanations have not been entirely excluded. These 
portions of the book the author suggests can easily be skipped 
by the non-technical reader. Owing to the limited sources of 
information at present available, as mentioned above, the 
author may be excused for endeavouring to cover the require- 
ments of all classes of readers. 

Althougit early attempts at telegraphic transmission of 
sketches and photographs are described im the first chapter, 
the book is not intended to be historical, only those processes 
having a direct bearing upon recent. work being considered, 
Passing to Chapter IL, we find a description of Prof. Korn's 
apparatus, In which selenium cells are emploved. Some very 
соо results were obtained with the early selenium machines 
installed at the * Daily Mirror” office, the first photograph — 
that of his late Majestv King Edward VII.— being transmitted 
from Paris to the " Daily Mirror” office on November 7, 1907. 
In regard to the scepticism et that time as to the " genuine- 
ness" of the early telegraphed pictures; the author lays 
emphasis on the fact that telegraphed pictures require, of 
necessity, less retouching than ordinary photographs. 

In Chapter ПИТ. the author describes Prof. Korn's telauto- 
graph, which is on ап entirely different principle from the 
selenium. apparatus; whilst Chapter IV. is devoted to the 
authors own apparatus, that came into use by the ^ Daily 
Mirror " in July, 1909, and which is known as the telectrograph. 
This apparatus certainly gives extremely good results. Jn this 
chapter the difference between the telectrograph and 
the earlier systems in which chemical processes were emi- 
ploved is also explained, attention being drawn to the accurate 
workmanship necessary ш the construction of the instrument. 

In Chapter V. the influence of the leakance and capacity of 
telegraph and telephone lines on long-distance transmission 
is discussed ; whilst in Chapter УГ. still another svstem—the 
telestereegraph of M. Belin—is described, inv which а relief 
photograph, obtained by making a bichromate print, is em- 
ploved. 

In the last chapter the author refers to the latest develop- 
ment in photo-telegraphv—namely, wireless. transmission— 
and describes the apparatus with which he is at present ex- 
perimenting. 

Although a certain looseness of expression is perhaps per- 
missible in a book written largely for non-technical readers, 
statements such as “the magnet is excited by 110 volts 
1 ampere from a battery of secondary cells " might be im- 
proved. The author is also at times not very happy in his 
phraseology. For example (on p. 57)—" The demonstrations 
continued until the close of the exhibition, by which time they 
badly needed overhauling.” The book also contains evidence 
of requiring more careful proof-reading. Thus. оп р. 40. а 
cireint is said to flow through а line; on p. 42, "frequency 
metres” ere referred to; and on р. 66 the duration of the 
" brakes " of @ current are discussed. In. places, also, the 
omission of the definite or indefinite article gives the impression 
of " rushed " work. These small blemishes, however, we cau 
accept, since the volume fulfils a useful purpose. 


ELECTRIC WINDERS. 


On Monde vs, November 21st and December 1201, a discus- 
sion ол the subject of * Electric Winders” wes held by the 
Newcastle Section of the Institution of Electrical Engineers. 
We give ап abstract of this below :— 

Mr. J. а. WILSON (Neweastle-on-Pyne), in opening the discussion, 
pointed out that the problems of electrie winding differed from all other 
applications of electricity to mining work. The net power exerted in 
raising the coal was small but the power required during the accelerating 
period was often twice or three times as great owing to the fact that the 
mass set in motion was 10 or 20 times the coal lifted at each wind. 
Asa consequence of the intermittent application and the excessive power 
taken at starting, the average power exerted by a winding engine was 
small compared to the maximum power, and small in proportion 
to the size and cost of the plant installed. Taken on the basis 
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of the maximum power exerted, about. one-half of the total power 
employed in the collieries in the Newcastle district was for winding 
alone. On the basis of the annual consumption of energy, however, not 
more than a quarter was emploved for winding. In other words the load 
factor was low. In electric winding, too, not only was it merely а matter 
of starting and stepping very rapidly, but greater accuracy and perfect 
control were also required. It was therefore necessary to hive reliable 
automatic devices for preventing overwinding. Turning to the relative 
merits of the three-phase and continuous-current motor for winding 
purposes, the speaker mentioned that the three-phase motor could be less 
easily started or controlled than the continuous-current motor, On the 
other hand, its ruggedness made it particularly suitable for mining work. 
To work with continuous Current required. several machines, thus in- 
creasing: the first cost. The advisability of using a flywheel for energy 
storage had next to be considered. If the winding motor was three 
phase the flywheel system was imply an adjunct to the generating plant. 
On the other hand, with continuous current the flywheel was fixed to the 
motor. generator. and must. be used. А geared. motor when double- 
helical machtne-cut gearing was uscd was just as efficient as the direct 
drive. The whole question was really one of the durability of the gearing. 
There was, lastly, the question which was really, of course, by far the most 
important one of all, as to whether electric winding could) be justified on 
economical grounds, 88 compared with steam winding. И appeared to 
be a question which could only be dealt with in specitic cases, and was 
not capable of generalisation, because the determining factors varied 
over such wide limits. These were: The value at the particular pit 
of the coal available for power purposes. One extreme caso, not un- 
common, was the presence of sufficient unsaleable coal, which was vet of a 
quality possible for us? under the colliery’s boilers—in this case it must 
not be forgotten that when everything was taken into consideration, the 
cost of burning such coal might be considerable—and at the otherextreme, 
there was the case of an iron or other mine which had to pay full price for 
Из coal Another case was that of a coking colliery producing waste 
heat. [n this latter case, however, the provision of steam for winding 
engines was а most unceonomical way of utilising such waste heat, 
Which was more remuneratively dispos:d. of to а power company. 
whe could utilise it on a better load factor. Another variable factor 
was the cost of energy, whether bought from the power company or 
generated on the spot, and the difference between these two cases was, of 
course, very considerable. Apart from the extra capital charges involved 
by small units and spare plant, a first-class central station would use 
per unit only a small proportion of the coal required by even a good 
private plant. Another factor was the length of the working day. 
The Fight Hours Bill had had the effect of lengthening the working 
hours at many pita from 10 to 16. This had a very important influence т 
favour of the economy of winding electrically. The extra first cost of the 
electric plant was the principal, in fact the only, argument against it, and 
the longer the working day the greater swing, would it effect for а given 
cost, In comparing the working eost of steam and electric winders, one 
important point. was sometimes overlooked; the electric winder was 
much easier to Fandle and much less at the merey of an unskilful operator. 
Lastly, there was the alternative method of effecting a saving, namely. 
by retaining the steam winder and putting down exhaust-steam generat- 
ing plant for supplying the rest of the power at the colliery. Where 
cheap supply of power from a central source was not available, this was a 
reason for retaining steam winding which merited very careful con- 
sideration, Where а central supply did exist, the exhaust steam plant 
could be coupled up to it, and in this way the whole of the exhaust steam 
could be utilised, whether it happened to coincide in amount and load 
curve with the other power requirements of the colliery or not—in 
practice, of course, it never did. But the exhaust-steam plant involved 
an accumulator, and was costly in capital and up-keep, and it was not 
thy most economical way of dealing with the whole question when power 
could be bought cheaply for an electric winder. 

Мг. \. С. MOUNTAIN (Scott & Mountain) soid that the typ» of winder 
to be installed depended. entirely on. local conditions. И а supply 
company’s mains were handy and a supply could. be obtained at a low 
cot, ebetrie winding was worth considering, though the exhaust steam 
always availabl* at collieries could be econ: miewly employed to supply 
power to the pit. He knew of one case where cleetrical energy was being 
supplied in this way at à cost of 0- Jod. including all charges. Electrical 
pear was comparatively delicate and complicated, the simplest. type 
being the large low-speed three-phase motor. In his opinion, the Hener 
system introduced too many links, any one of which was liable to go 
Wrong, and the possibility of living a pit idle for weeks for repairs was a 
strong argument aginst И. 2d. per ton had been quoted for electrical 
winding, but this could not compare with some thoroughly reliable 
figures he vot out five years ago, which showed values as low as Os. pot 
jun tous with steam vinding, the very highest: being 16s. per 100 tons. 
Even better results could be got at the present day. He strongly urged 
the advocates of electrical м inding to come forward with detinite figares. 

Мг. A. W, Woopyvati (Messrs. Siemers Bros. Dynamo Works) said 
that although the first cost of electric winders was high the results were 
so satisfactory that the users never reverted to steam. Electrie winders 
vere rapidly coming into use on the Continent and in South Africa. 
One of the winders now in hand at Stafford had a peak load of 9,000 n.r. 
Every attention had been paid to the provision of safety appliances, and 
even an unskilled labourer could not do any damage. The Koep? pulley 
was used almost exclusively on the Continent, but it had three objections 
— the use of a balance rope was essential, both cages went to the bottom 
if the rope broke, and it was not suitable for high speeds. 

Dr. E. Козеувево (British Westinghouse Electric Mfg. Co.) said that 
electric winding was becoming cheaper owing tu the use of large generat- 


ing units. His firm had а number of large winders in hand, amongst 
them being four of 1,600 н.р. For deep shafts direet-coupled motors 
were most successful, but his tirm had all sorts, except the Tener, in hand 
for South Africa. There was no inducement to flatten the load curve 
there, as they paid on a flat rate. His tirm was at present installing a 
winder with a Коере pulley to lift 900 tons per day out of an 800 ft, 
shaft, the whole of the gear being in a tower at the pit mouth. 

Mr. G. H. HooGhaWinken (London), in à written communication 
which was read by the secretary, said that his experience with electric 
winders in this country had been most successful. "here had. been no 
stoppages due to winder breakdowns, and in one case where some 
trouble had been experienced with the flywheel set. the latter had been 
ahut down and the winder had since been run without it, except on a few 
occasions, The manager of the power company from which the winder 
took its energy said that the fluctuations when the apparatus was working 
were no greater than those ordinarily expected. The cost of winding was 
2d. per ton, including capital charges, and the load factor was from [2 to 
15 per cent. 

Mr. Г. С. Ferers (Neweastle-on-l'yne) in re-opening the discussion on 
December 12th, remarked. that in dealing with the question. from the 
colliery engineer's point of view absolute safety and cost (both capital 
and running) had to be considered. Electrie winding could be made as 
safe and certain as steam winding, nevertheless many existing winders 
were too complicated. A steam winder would go for years without repair. 
An electric winder could not be built so cheaply as a steam winder, and it 
was doubtful if it could be run so much more economically as to justify 
the extra сом. The fact that some colliery companies had been able to 
afford electric winders should not be used as an argument that electric 
winding paid. Аз regards German examples, the lavish expenditure on 
German colliery equipments was well known : most of these collieries 
had adopted the Koepe pulley with all its disadvantages, as electric 
winders, to show up well. had to get rid of the inertia of the heavy dram, 
The problem was so to reduce the capital cost that clectrie winders could 
compete with steam. The various winding sy tems in use were then 
examined by the speaker, and a diagram of the work done in. winding 
wasexhibited. The balancing of the торе, Mr. Futers continued, was the 
simplest part of the problem ; the biggest item in the acceleration energy 
being that used in overcoming the inertia of the drum. For this purpose 
the Koepe pulley had been introduced, though this arrangement increased 
the danger of the rope breaking, or slipping, and the difficulty of moving 
greater loads than that for which the pulley was designed, while the Jarze 
diameter, weight and inertia of the pulley and the limitation of speed and 
therefore. output. of the colliery were all. disadvantages. The two 
principal factors influencing the inertia of the drum were its weight and 
the speed of winding. The latter depended on the net load permissible 
at each wind, and the limiting factor of this was the strength of the rope 
and depth of the ри. И was advantageous іп all cases to wind the 
maximum net load at as slow a speed as possible. The weight of the 
drum depended mainly on its diameter, which was usually determined by 
the depth of the pit and the angling of the pulleys. Tt was usual to 
make the minimum diameter of the drum 100 to [20 times the rope 
diameter. By making the speed a minimum, the peak load of accelera- 
tion was reduced, the strain on the rope was reduced, and the ordinary 
factor of safety could safely be reduced 20 per cent. The liner system 
vas an attempt to balance the acceleration energy, but there were several 
links in the chain and the cost was high, though this could be reduced a 
little if pearing was emploved. Mr. Futers thought. however, that the 
balancing of the acceleration energy by electrical means was bought at 
too high a price. The best method of control was the Ward- Leonard, as 
all kinds of operations ranging from putting the cage кей у on the keps, 
to the fastest speed required in colliery work were possible. It was 
unquestionably better for the colliery to retain its steam winder and 
utilise the exhaust steam in a low pressure turbine. 

Мг. Н. А. Cotves (Neweastle-on-Tyne) pointed out that many of 
the Northern collicries were winding about 700 to SOO tons per day from 
600 ft. to 700 ft. and he thought manufacturers should specially ende wour 
to deal with this class of business. The costs of electric М, inding could bo 
accurately determined by simple electrie measurements, but the working 
conditions of steam winders getting their steam from the general range of 
colhery boilers were hard to determine. Where colliery companies could 
not obtain current from some public supply system they were not likely 
to adopt electric winding. Many of the old steam plants still working 
ought to have been scrapped vears ago: the installation of electric 
winders in their place, particularly of the three-phase geared type, 
would not cost much. Prejudice on the part of colliery managers was 
disappearing in view of the fact that the cost of winding perton by elec. 
tricity could. be accurately determined. In one small Hener set drawing 
coal from 140 ft., the consumption per 190 tons was a МИ over 50 units ; 
in а three-phase geared machine. winding from about. 180 ft. the con- 
sumption per 109 tons was about SO units. Mr. Mountain had quoted a 
cise where he suggested ап electric winder had only. been installed 
Белиз» the coal at that colliery was too expensive to put under their own 
boilers, and that they therefore bought low-grade coal for the colliery 
consumption before installing the electric plint. He presumed, however, 
that such law grade coal was previously used in connection with the 
steam winder as well as other plant. so he hardly thought Mr. Mountain's 
suggestion a fair one. With regard to exhaust steam turbines, it wag 
no use putting down an inefficient. steam engine and relying on the 
exhaust to increase the economy. 

Мг. 1. S. Менги, pointed out that Мг. Wilson had not mentioned 
accumulator buffer batteries in connection with the equalisation of peak 
loads in winding, where a limited ganerator capacity was found. The 
* Elektrotechnische Zeitschrift" had lastoyear publishdd reports and 
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curves of the winding plant at the Konigl. Berginspektion zu Clausthal. 
THe ELECTRICIAN, Vol. LXII., p. 928, which showed that a battery of 
200 amperes output for one hour could keep the ’bus-bar pressure within 
2} per cent. with demand peaks of nearly 800 amperes. Though no 
such large battery plants were at work in Great Britain the cost should be 
gone into, as the efficiency was good and the regulation better. The size 
of the battery need only be small provided the charge and discharge 
rates were high. Several speakers had referred to the power-factor at 
starting of three-phase induction winder motors, but as there was а non- 
inductive resistance in series with the rotor the power factor should be 
good unless the resistance was withdrawn too quickly, This had been 
confirmed by Dr. Rosenberg, who had given the speaker test results of 
three motors starting under such conditions. 

Mr. Mountain, speaking again, gave some comparative figures of 
steam and electric winding. At the Deutschland pit the cost of the 
electric winding plant, including generators, was £9,750, and the cost of 
electric winding per 100 tons was 24s, 9d., the cost of the equivalent steam 
plant including boilers would have been £3,500, and the cost of steam 
winding 9s. За. At the Castellango mine the initial cost. of electric plantas 
above was £9,750, and electric winding cost 16s, 2d. рег 100 tons; for 
steam the figures would have been £4,000 and 7s. 7d. respectively. At 
the Heinetz mine similar electric figures were £9,050 and 153. 104.. and 
steam figures lls. 94d. At a pit near Shefticld where at present 4,200 
tons of coal per 15 hours were being wound with one pair of engines, the 
cost of winding 100 tons (including 5 per cent. interest, 10 per cent. 
depreciation, mens’ time, stores, coal, бе.) was 5s. 2d. He was not 
opposed to electric winding, but in many cases electric winding could not 
at present compete with steam winding, and the position of the industry 
was weakened if the collieries were asked to electrify their winders before 
a commercial proposition had been made out. Each case could only be 
considered on its own merits. 

Mr. F. ANsLow (Glasgow), in a written communication, said that he 
was not prepared to go as far as Mr. Wilson in saying that the electric 
supply authorities were the solution of the problem of the commercial 
efficiency of electric winding. Steam winding was successful from a 
financial point of view. There was only one conversion of energy ая 
contrasted with numerous losses in the energy supplied from а central- 
station supply system. The margin in cost between steam and electric 
winding was very small. The thing to aim at, therefore, was overall 
efficiency rather than individual efficiency. 

Mr. WirsoN, in reply, said that his intention had been to promote a 
discussion on the relative merits of different types of clectrie winders 
under different circumstances, not so much on the rival merits of steam 
and electric winders. As to the latter, it was impossible to arrive at a 
general conclusion. 

Mr. Mountain asked for a little information before the meeting closed 
as to the performance of the buffer batteries mentioned. Five years ago 
he had ascertained while in Germany that the plates of the battery 
installed at No. 2 Zollern pit had been so badly damaged that the battery 
was scrapped, and a balancer set installed. 

Мг. бени, said that the German installations mentioned had been in 
use some 2} years, while the American ones had been installed two years 
ago. 


CAST-IRON PERMANENT MAGNETS. 


Many investigators have from time to time sought to produce com- 
mercial cast-iron permanent magnets, but with little success. 
Messrs, F. Burks & Co., of Prospect Works, Manchester, however, 
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appear to have satisfactorily solved the problem. The process em- 
ployed in the production of one of these magnets is extremely simple. 
The iron casting, after being machined to the required dimensions. 
is heated in а gas furnace until the casting can just be handled with- 
out causing distortion. At this point the casting is plunged into a 
chemical bath, from which it is transferred to running water which 
removes superfluous chemicals and leaves the iron clean and suitable 
for enamelling. The only remaining process is to magnetise the cast- 
ing by means of coils of wire suitably arranged according to the shape 
of the casting. 
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The above treatment is more than mere casc-hardening. as a 
broken magnet will indicate the chemical action to have penetrated 


right to the centre. 


In regard to the strength of field, the cast-iron permanent magnets 


are inferior to stcel to the extent of 10 or 15 per cent., but the reten- 
tivity has been proved to be quite equal to that of the best steel, 
Experience has pointed out to the manufacturers that different 
grades of iron require different treatment, and a microscopical 
examination of the structure of any sample of iron suffices to indi- 
cate what combination of temperature and chemical bath will pro- 
duce the best results, A good quality black cast iron is admirably 
suited to this process, although the flexibility of the treatment has 
been demonstrated by the transformation of a piece of ordinary fire 
grating into a thoroughly satisfactory permanent magnet. Figs. 1 
and 2 herewith show clearly some of the magnetic qualities of the 
treated iron. 


The many advantages of a cast-iron magnet will appeal to those 


who have to manufacture steel magnets. The treated magnets can 
be cast to апу shape with fixing lugs and machined before hardening, 


thus obviating magnet clamps and expensive grinding and boring 


machinery. "The saving in cost. using cast-iron permanent magnets 
is claimed to be at least 50 per cent., even for the most intricate forms, 


Apart from the supply of these magnets to the leading makers of 


electrical instruments and appliances, the manufacturers have 
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placed on the market a small magneto-gencrator and an electrical 
massage machine, both of which employ the new magnet with great 
success, 

We may mention that Messrs. Miller. Wilson & Pegg. consulting 
engineers. have reported very favourably on the process employed 
in producing the magnets and the magneto and electric massage 
machines, 
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Electric Steel Furnaces.— Iu a Paper read before the Engi- 
neers’ Society of Western Pennsylvania on November 16th, 
Mr. P. McNiven Bennie, of Niagara Falls, N.Y., reviewed the 
history of the development of electric furnaces. He stated that 
the electric furnaces now working in the United States would 
produce a total of 125,000 tons of steel during 1910, so that the 


process could no longer be considered experimental. He 


claimed that although the electric furnace would not replace 
the modern open-hearth steel furnace or the Bessemer con- 
verter, yet it would become a serious competitor of the present 
crucible process for making high-grade steel and would create a 
new metallurgy which promised to produce vast changes and 
improvements in steel making. 
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CORRESPONDENCE. 


афа 
COMMERCIAL TRAINING OF THE ENGINEER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Ах one whose lot it hes been to supervise some im- 
portant estimating deperimenis, ГВауе read with much interest 
Mr. Kilburn Scott's letier in vour lesé issue under the above 
heading. 

Г сли quite endorse Mr. Scotts statements regarding the 
number of voung engineers one finds wich good technical train- 
ing, who meeting for the first time che commercial side of 
electrical engineering feel ic irksome, И noc posicively discasteful 
to them. 

That this is sometimes due to purely scientific teste and 
methods of thought there ean be пс doube ; but 1 venture to 
suggest itis more often due co the faci Ghai meny sound financial 
principles underlying eleciricel engineering work, spari from 
speculative practice, have noc presented themselves im such 2 
liebt as should eicrace from really заепайе interest in the first 
inscance. Teis bere, I ibink, thee educectonel institutions ean 
do much towards the turning out of  technicslcommercial 
engineers. There is one feeture, however, peculiar to this 
vale of teers (earch) to which Mr. Scott only briefly alludes in 
the concluding peragreph of bis leier. This, for want of a 
more correct егт, E mav refer vo as the“ humen element " ; it 
enters very lergelv. into ell commercial transactions. For 
insiance the policy of essurence companies in basing their 
retes upon " averege " morcelity tables may be said gt once to 
he as eminently scientific 2s i¢ is commercially sound, but by 
retaining the power to " select” their clients those companies 
have duly recognised end provided for che human element. 
The poinc neiurelly erises how fer can ibis human element 
be derli wich by educadonal insticutions ? One feels in- 
stinctively thec voung engineers scarcing in business for them- 
selves should be werned of meny things eppercaiming to what is 
somewhat mildly termed " sborp  preeiice.” Yet there is 
probably no educeiionel institution in this couniry but would 
тег put the subjece on из syllabus under enother ne me. 

Mr. Scott mey be inveresied со Пегги thst at the Battersea 
Polviechnie elso, special etiendion to che commercial side of 
electrics | engineering is being given.—1 am, &e., 

London, Dec. 12. WiLLiAM BREW. 
FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: At this lace siege of the discussion I feel thet I cannot 
ask vou for space to answer Mr. Bruce Anderson's present letter 
in detail: indeed, Гат sacistied to leave the correspondence, ах 
it stands, to vour readers. But perhaps Е may, in brief, repeat 
the poinis E have tried to make. I cannot see that. graniing 
that goods cen only be paid for by goods end services (both 
standing for employment), Mr. Anderson or envone else has 
shown us, step by step. how Tariff Reform would increese 
emplovmenc. I sill chink ic clear thot the question kow the 
difference between imports end exports arose is of only 
academic interest ; the only thing of praccice} importance 
being the question what, teking things as ibey are, would be 
the effect of import duties? And bere Г cannot see that anv- 
thing has been said to shake ту position thar, if by duites vou 
artificially reduce imports, vou will correspondingly reduce 
exports from what they would have been had you let matters alone. 
Mr. Anderson's letcer suggests further argument, but I wäl 
content myself wich this resiatement, and, as I sav, leave che 
matier to vour readers.—I am, &c., 

Birmingham, Dec. 21. GEORGE HOOKHAM. 
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TO THE EDITOR OF THE ELECTRICIAN. 

SIR: If your space will permit another contribution on the 
fiscal controversy, I should like to point out a few aspects of 
this matter which seem to have been overlooked by your 
correspondents, "m 

In the first place, I cannot agree that this is a purely political 


meiter and to be excluded from the columns of 2 technical 
journal. Apari from the importent influence of such а funda- 
mental chance on ihe electricel trade, the underlying principles 
of proieccion are suck es the scientifie man, and, indeed, any 
men who is 2 ble co ieke a broed view of the progress of applied 
science, must ebomineie. Не may, under the impression that 
be is secisfving urgence commercial needs, accept procection аз 
en essendel evil, but he cannot fail to see thet envtbing that 
tends to feirer che free tnterchange of goods and ideas between 
nations is to be тектен ей, Electrical engineering is still so 
essentially hound up wich scientific progress thet considers tion 
of this aspect alone justifies Tuk Evecrriciax, m my mind, in 
opening its columns (o this subject. if it thinks fic. 

Many Free Traders object to Protection on these broad 
grounds. They take the view thet the prosperity of other 
nations must in the long run benefit us, thet we ourselves ere 
undoubtedly growing richer all the time, and that to envy ocher 
counities because they ere elso meking progress ts both foolish 
end shore-sighted. An attitude of elarm ac our neighbour's 
progress in trade implies ibat we wish them misfortune ; 
shutting out each other's goods те Кез trede 2 cause of enmity 
instead of, as it should be, a bond of friendship. Once we take 
this attitude of antagonism the logical sequence is to try and 
stop the interchange of scientific knowledge between countries 
(since it is on this knowledge thet engineering is built up). 
This tendeney is in direct antagonism to the increasing efforts 
which are being made towards scientific co-operation and 
mutual help, end is quite out of accordance with the spirit of 
international congresses which are gradually doing good work 
and smoothing away mutual difficulties. : 

On these grounds alone Free Treders view wich dislike the 
edoption of Protection. They also see very clearly certain 
dengers which have been actually found to exist in other 
countries ; for example, the encouregement given to powerful 
interests to menipulete polides for their own private gein, the 
inevitable spread of the system es whot has been granted to 
one section is in turn demended by enother, end ihe extre- 
ordinary difficulty of ever withdrewing 2 privilege once con- 
ceded. They see, coo, the marvellous simplicity of our presence 
plan, and unwillingly face the prospect of sheckling ourselves 
with the complicated lists of terifis which fill such. bulky 
volumes in Procected councries. And from sins which bave 
heen particularly evident lately, they believe that if we can 
only hold on to our present system a few vears longer we shall 
see the international adoption of Free Trade. 

When it comes to the electrical industry we find ап admis- 
sici that in certain respects we have been backward. But we 
find elso admissions, often by the very men who ere clamouring 
for Protection, ihat there are тапу obvious causes for this 
apart from fiscal matters. ТЕ is suggested that our facilities 
for research are trumpery in comparison with those enjoved by 
Germeny and the United States, that our technical education 
is starved and badly organised, and that manufacturers have 
in the past failed to take advantage even of such facilities as 
exist, We find it also suggested that the commercial side of 
engineering is neglected, that good commercial travellers in 
electrical goods scarcely exist, and that the arrangements for 
publication of many of our British firms are far inferior io those 
of Continenial firms. Need it be wondered that the Free 
Trader, recognising these defects, but dreading Protection, esks 
for them to be remedied first ? And that he fails to see how 
lack of inventive power ond defective organisation cèn be 
remedied by shutting out the very compecition by which they 
should be stimulated ? 

] have pui ihese general grounds at some lengih to show that 
if Mr. Anderson really hopes to make converis to his policy, Ре 
musi. prove his case past all question. Fn this matter the onus 
of proof rests with the Proteciionists ; it is tbey who desire to 
upseó the present arrangements. To. counterbalance the 
defects which Free Traders see in the principle of Protection, 
a showing of very evident material advantage to be gained is 
necessary. Yet to many of us this seems wholly lacking. Space 
prevents my dealing in detail with the employment question. 
I need only add that Lord George Hamilton, the chairman of 
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the Royal Commission on Poor Law Reform of 1909, has stated 

that in his opinion no chenge in fiscal conditions can be re- 

garded as a remedy for unemployment, and that, in the section 

of the Majority Report dealing exhaustively with this question, 

&dvocacy of Protection as a means of remedving existing con- 

ditions is conspicuously absent.—1 am, &c., 
Westminster, Dec. 12. 


CEST. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Your correspondent Mr. Bennett Fitch refers me to 
the last pages of your paper, and Гат uncertain es to which 
side he is taking in the discussion, and so find it somewhat diffi- 
cult to reply properly. I quite agree thet electricel shares are 
at а big discount, but so are nearly all other shares and secu- 
Titles, and it is this fact that makes Tariff Reformers claim that 
present finance is dameging the country. It is 2 sign, among 
other things, that people hke myself, who only heve а smell 
amount of capital, are selling out all their holdings in English 
concerns and investing in foreign and colonial businesses, 

No one will deny that, in electrical matters, the past and 
present cut-throat competition between English firms con- 
tributes to the bad results shown by electrical enterprise in 
England ; and this competition, in its turn, has been to some 
extent encouraged by the fect thet there is not enough work 
in the country to go round. Also, that a share of what there is 
has been teken from British firms by foreign competition ; and 
in external markets we compete everywhere against tariff 
protected industries. Further, where we have preference on the 
tariff, as in Canada, the United States and German firms lower 
their prices so es to be able to compete with us to a greater 
extent than the preference would normally allow, and are 
selling in many cases et prices which quite obviously prove 
that no standing charges have been included ; that is, they 
are * dumping." 

In the above I have endeavoured to refer entirely to elec- 
trical matters ; buc for Mr. Fitch to say that the discussion ts 
not а political one is not а proposition that would be agreed to 
by any impartial judge, and I chsllenge him or yourself to 
submit the two letters thet appeared in last week's number from 
Mr. Bruce Anderson and * H.R.C." to eny impartial judge, 
without disclosing the nature of the paper from which they are 
taken, with а request thet this impertiel judge shell decide as 
to what class of paper they are likelv to have been taken, 
whether political, economic, commercial, 30612] or technical, 
and I do not doubt for one minute that the decision will Пе 
between the first three. 

Thad not incended being dregged into a political discussion 
in vour paper, and shall noc trouble vou further; but I am 
quite prepared to continue the discussion, either privacely or 
in any other paper thet deals with political and economic 
subjects.—I am, &c., 


London, Dec. 19. М. J. E. T. 


[Аз we think the mein participants have carried on this 
controversy to something like a conclusion, and that no useful 
purpose will be served by tts continuance, this correspondence 


is now closed.—Eb. Е. | 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 


-—— 


The sixth annual exhibition of electrical and physical apparatus, 
held by the Physical Society of London on Tuesday, December 20th, 
at the Imperial College of Science, South Kensington, was certainly 
as successful as its predecessors. Аз was the case last year, the 
exhibition was open both in the afternoon 2nd in the evening ; and 
as at both sessions the attendance was very large there is no doubt 
that, apart from the convenience to those who would have been 
unable to attend in the evening, this practice avoided overcrowding 
of the rooms. The exhibits were mainly arranged in the elementary 
physies laboratory and the astrophysies laboratory of the College, 
but several other rooms had also to be requisitioned owing to the 
large amount of apparatus shown. 


The exhibition was rendered more than usually attractive on the 
present occasion by the fact that discourses and experimental 
demonstrations were more numerous. Thus, Prof. J. A. Fleming, 
F.R.S., lectured in both the afternoon and evening on “ Some 
Improvements in Transmitters and Receivers for Wireless Tele- 
graphy " (a brief account of his discourse is given elsewhere in this 
issue), whilst Mr. R. W. Paul gave several cinematograph demon- 
strations of lines of force and of sound wave-forms. The first-men- 
tioned cinematograph films were prepared from a series of diagrams 
by Prof. S. P. Thompson, F.R.S., and illustrated the change in the 
path of the lines of force as a keeper was brought,to and removed 
from the poles of а magnet, as the armature teeth of а dynamo 
rotated [past the poles, &с. The action was in each case most 
vividly portrayed, апа cinematograph films of this character should 
prove of great value for educational purposes. "The second series of 
films, representing sound waves, were prepared from diagrams by 
Prof. R. W. Wood. 

Several exhibitors showed apparatus which, though not essen- 
{Лу electrical in character, is so connected with that branch of 
physics or is of such general interest as to make some comment on 
our part desirable. First in this class we may mention Messrs. 
В. & J. Beck, who were exhibiting а number of interesting micro- 
scopical apparatus. These include the Beck-Gordon lamp, whereby 
a radiant surface or homogeneous disc of light is obtained with the 
consequent even area of illumination. A microscope designed with 
a self-contained handle so that it can be moved from place to place 
without disturbing the adjustment was on view. and other exhibits 
were the spinthanscope, an instrument devised by Sir Wm. Crookes, 
F.R.S., for the detection of radium energy, the holophane lumeter, 
which enables the brightness of any object over a range of о to 100 
candle-foot to be measured, and a number of Thorp diffraction 
gratings cast from rulings due to Rowlands. 

Messrs. J. Н. DALLMEYER (Гто.) had a purely optical exhibit, 
including deeply curved proof plates showing brilliant Newton's 
rings. These plates are worked to an'accuracy of „урур, of aninch 
and are used for checking the polishing of lenses. A new model of 
the Adon telephoto lens. a comparison camera and examples of this 
firm's well-known lenses were also shown. 

Messrs. А. HrraER (Lrp.) had’a most interesting spectroscopic 
exhibit. The instruments included a Féry spectrograph. which has 
been designed with a view to simplifying this instrument for indus- 
trial purposes. The principle of auto-collimation is employed, 
but no lenses are used. The spectrum extends between the weve- 
lengths of 2,200 and 6,700 and is 215 mm. long. А small direct 
vision spectroscope was employed for showing the Zeeman effect, 
while an excellent demonstration of anomalous dispersion was given. 

Messrs. E. Бетти gave a most interesting demonstration in one of 
the smaller rooms of their projection apparatus. "This has been 
designed for demonstration purposes, and by its means microscopical 
specimens can be projected from high to low powers. In the same 
way lantern slides and opaque objects such as book illustrations 
can be shown on a screen. 

Messrs. REYNOLDS & Branson also showed a number of their 
well-known lanterns, some of which were fitted with are lamps. 
The exhibit also included Dimmock-Branson's chrometer and a 
lamp ior testing colour vision. Messrs. J. J. Hicks and NEGRETTI 
& ZaMBRA’s exhibits were confined to a display of their standard 
meteorological apparatus. Messrs. STRANGE & GRAHAM showed а 
model in operation illustrating flapping flight. This was the “ Vil- 
car " mechanism, with the aid of the invention of Mr. W. V. Gilbert. 

Messrs. CARL ZEtss’ exhibit. included а cardioid condenser. an 
apparatus especially designed for dark ground illumination in ultra- 
microscopy. It is constructed for giving great brilliancy. and 
enables fine colloidal substances in fluids to be critically examined. 
The exhibit consisted of gold in colloidal solution, and smaller move- 
ments than the brownian could be detected. ‘The size of the par- 
ticles was stated to be бии. 

We may now pass to the exhibiis of more eleetrical interest. 

The Ixpr4 Rugger, Gurra Ркксна & TELEGRAPH Works Co.'s 
exhibit included a new two-fluid primary cell, known as the Bleeck- 
Love. This is a two-fluid cell and consists of a porous pot holding 
the zinc and some excitant of recent composition. and an outer 
vessel of glass or ebonite, contsining the depolariser and the nega- 
tive plate which consists of a perforated carbon cylinder. The 
Е.М.Е. of the cell is 2-7 volts, while its internal resistance is stated 
to be low and its current carrying capacity high. The voltage, too, is 
constant over varying loads. The first cost and upkeep of this cell 
are low, and the makers consider it should prove itself suitable for 
telegraphy. telephony. small electric light and power installations, 
as well as for ignition and other similar purposes. Other exhibits 
on this stand included examples of the well-known Silvertown port- 
able testing sets, à new pattern of the Rymer-Jones condenser, in 
which the usual separate elements are mounted in an air-tight glass 
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evlinder and а Rymer-Jones universal shunt in which the figures 
are now engraved on the dials and can thus be more easily read off. 

Messrs. Еіллотт Bros, had an exhaustive display of their well- 
known precision and commercial instruments of both the portable 
and switchboard type for continuous and alternating currents. 
These included the Century Testing set and Century mains testing 
sots as well as the Wimperis accelerometer and micrometer gauges of 
various patterns, 

Messrs. EVERSHED & Visores had on view their “ Dionic ^ 
water tester, which we have recently described in THE ELECTRICIAN. 
This apparatus, it will be remembered, has been designed for testing 
the presence of matter dissolved in water or other liquids by measur- 
ing the conductivity of the solution. A“ Megger" calibrated in recip- 
roce] ohms gives a measure of the conductivity, the water under 
test. being run into a specially constructed U-tube. This instru- 
ment should find а wide application for the measurement of the 
degree of hardness in water, the leakage of cooling weter into surface 
condensers, sewage pollution in rivers, the priming of steam boilers 
and the purity of distilled water. 

Messrs. Morris & LIsTER showed their well-known time-clement 
circuit-breeker. This appliance, which is equally suitable for con- 
tinuous or alternating-current work, depends for its action on the 
expansion of two strips of metal carrying the current of the circuit 
to be protected. Owing to the thermal capacity of the heater strips 
a time-clement is introduced which has, it is claimed, the advantage 
over magnetic protection that the large though momentary currents 
at starting need not be taken into account in setting the device. 


The breaker exhibited had a capacity of 150 amperes апа a number 


uf time clement curves for various metals were shown. These 
depend not only on the expansion coefficient of the metal, but upon 
the specific heat. electrical and thermal conductivity, clastic modulus 
and emissivity of the material used. 

Attention шгу be called to the exhibit of Messrs. Crompton & 
Co.'s instruments, which indicates that this firm are still holding 
their own in the design of precision apparatus. During the past 12 
months Messrs. Crompton's indicating instruments have undergone 
severe] modifications, and the latest patterns were to be found on 
their stand. The new instruments include 4 in. ammeters and 
voltmeters for small switchboards, starter panels, X-ray, galvanic 
end dental apparatus. They are made in both the moving coil and 
moving iron types and are dead best inaction. Also a combined am- 
meter and voltmeter, which has been designed to meet the demand 
for a strong compact instrument for use on motor cars, launches 
end in connection with searchlights, or, in fact, anywhere where the 
eveileble space is small. The cases are of stout aluminium or cast 
iron. Edgewise ammeters and voltmeters for switchboard work 
тау ¿lso be mentioned. They are of the moving coil type, and like 
all instruments of this design can he left continuously in circuit. 
Attention may be called to the moving iron spring-controlled instru- 
ments which ere being made for use on both continuous and alter- 
hating-current circuits. These instruments are made in the usual 
shapes, while a pattern specially designed for use on controller 
pillers is also manufactured. Messrs. Crompton’s pyrometer, which 
Was on view, is fitted with a scale which allows for the effect of the 
cold junction. The scale is also constructed to take into account 
the varietions in temperature of the indicator, these being measured 
by a «mall thermometer attached to the face of the instrument. 
Several scales are provided for the thermometer readings. Messrs. 
Crompton were also showing a d'Arsonval galvanometer, the special 
feature of which is the ease with which the coila can be changed, 
while the whole apparatus has heen made strong enough to with- 
stand rough handling. The Crompton potentiometer, which was 
elso on view. is"of course, well known to our. readers as being the 
forerunner of many other similar instruments, | 

A усаг гро the feature of the exhibit of Messrs. JJ. J. GRIFFIN & 
Sons was the primary battery for obtaining high potentials. During 
the past 12 months this регу (Tucker's patent) hes been improved, 
end the pattern exhibited is claimed to have much greater constancy 
and to give a higher pressure. In this connection we may mention 
that one of the batteries shown had been dipped ло less then eight 
months ago and was still giving 1-35 volts per cell, to which pres- 
sure it had fallen from 1-45 volts during the first five months. It 
will be remembered that in these batteries the positive element is à 
small carbon rod, and the negative element a strip of pure zinc, thc 
electrolyte beinga nearly saturated solution of calcium chloride. The 
ends of the elements are mounted on a slab of paraffin wax, sup- 
ported on a wooden frame, and the electrolyte is retaincd between 
the electrodes Ьу capillary action. The hygroscopic action of the 
solution ‘Prevents its drying up. Ап important feature of the 
battery is its power of recovery after being short-circuited. In 
these batteries, one of which is illustrated in Fig. 1, the cells are 
arranged in rows of 25 or 50, a terminal being connected to the end 


electric glow lamps, this apparatus is worth consideration, 
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of each row. For obtaining intermediate pressures, Messrs. Griffin 
now supply a 25 or 50 cell subsidiary battery, as shown in Fig. 2, for 
connecting in series with one of the larger batteries. | 
In connection with Dr. Sand’s apparatus for the rapid electro- 
analvtical separation of metals, of which mention was made last 
year, a capillary electrometer for measuring the potential of the 
cathode was shown at the present exhibition. In this electrometer, 
which is illustrated in Fig. 3, a clean surface of contact between tho 


Fig. 1.—Нтен POTENTIAL BATTERY or Messrs. J, J. GRIFFIN & Sons, 


mercury and acid is obtained in the totally enclosed pattern 
exhibited. 

For lecture purposes the aluminium models to illustrate the elec- 
trostatic potential and lines of force between (1) а positive and 
negative surface, (2) two equipotential surfaces, and (3) a positive 
surface and an insulated cylinder, exhibited by Messrs. Griffin should 
prove useful ; and mention may also be made of the various electric 


Fic, 2.—SubBsipiary BATTERY (J, J. GRIFFIN & Sons), 


furnaces which, however, are already well known. Considerable 
interest was also taken in a new pump which is on the principle of 
the Toepler pump. The features of the new type are that it is 
adapted for continuous operation by an electric motor, and that 
ground glass hemispherical joints (with a lubricant) are employed, 
thus doing away with rubber tubes, These latter are liable to prove 
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Ес. 3.—ENcrosED FORM or CAPILLARY ELECTROMETER, 
(J. J. GRIFFIN & Sons.) 


porous, and where high vacuums are desired, as in manufacture of 


| à We may 
mention that if a half-litre vessel is first exhausted to a pressure of 


about } in. (12 mm.) of mercury, the pump will, it is claimed, reduce 

the pressure to |, mm. in 5 minutes, 

notice that the pressure may be read very accurately to this amount 
ins »xhibite э i | 

(the instrument exhibited could be read to „1, mm. pressure). 


It is interesting to 


(To he continued.) 
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IMPROVEMENTS IN BELIN'S SYSTEM OF PHOTO 
TRANSMISSION.* 


Tt will be remembered that in M. Belin's system a photographic 
print in bichromated gelatine, presenting a series of marked elevations 
and depressions (corresponding to the shades of the picture), was 
wound round a cylinder rotating in front of a tracing point carried 
by the short arm of a lever. The long arm of the lever carried a little 
wheel rolling upon a serics of silver plates alternating with minute 
sheets of mica of an aggregate thickness of only 0-1 т. By sliding 


on the elevations and depressions of the picture the douhle arm lever, 


with the wheel affixed. to its end, thus inserted into the circuit a 
variable resistance depending upon the depth, and accordingly the 
shades of the various portions of the picture. The fluctuations in 
current. intensitv thus introduced into the circuit were transmitted 
over the telegraph or telephone line. in order to be reconverted at the 
receiving station into fluctuations of luminous intensity. 

There was, however, a certain hardness of shades in the reproduc- 
tions obtained at the receiving station on account of the step-wise 
alteration in resistance on which the process was based. The in- 
ventor has, therefore, replaced in his new apparatus the rheost-vt by 
a microphone of special construction, which not only excludes any 
abrupt variation and corresponding harshness of shades, but. on 
aecount of its sensitiveness, is actuated even by the minute differences 
in relicf present in any ordinary photographic print, so that there is 
no necessity of preparing any special photograph. 

The microphone is constructed as follows : To a flat evlindrical 
hox is fixed an insulated carbon bottom, and to this is attached 
another insulating plate perforated with holes 2 mm. (0:0787 in.) in 
diameter, arranged. at equal distances apart on three concentric 
circles. Into each of the holes is tightly fitted a carefully shaped 
spherical carbon grain, and against these grains is applied a carbon 
membrane 90 mm. (3-54 in.) in diameter, and 0-07 mm. (0:00276 in.) 
thick. This membrane is substantially encased at the edges and 
communicates directly with the microphone box, to which one of the 
terminals of the circuit is connected, while the other terminal com- 
municates with the bottom plate. The exact position of the mem- 
brane is adjusted by properly tightening some paper rings on which 
it is resting. In actual practice Belin has found three grains to be 
quite sufficient, provided these grains be located at the three summits 
of an equilateral triangle, but the sensitiveness of the system could 
obviously be increased or diminished at will by altering the number 
of grains and distributing them either over the three circles or any 
oneof them. For the sake of its application to photo transmission, the 
microphone is so adjusted that the membrane will tighten the grains 
sufficiently to prevent глу motion between them and the bottom 
plate. As soon, however, аз any pressure is brought to bear upon 
the centre the flexibility of the membrane between the three summits 
of the triangle will enable it to give way without breaking. Ex- 
perience has shown this apparatus to resume its initial resistance as 
soon as the pressure is released; so that a given pressure always 
corresponds to a given variation in the resistance of the microphone. 

The only difficulty to be overcome was that the microphone being 
in itself of very low resistance any variations in its resistance are 
quite negligible as compared with the resistance of the circuit. 

The following arrangemennt has, therefore, been devised by M. 
Belin: The microphone was substituted for the resistance to be 
measured, ша Wheatstone bridge formed by the transmission line. 
the galvanometer being replaced by the receiving post. The three 
remaining branches of the system can be chosen at will, and, Бу а 
proper regulation, allow the intensity and sensitiveness of the 
arrangement to be readily controlled. 

On account of the extraordinary sensitiveness of the microphone, 
it is not only possible, but it is indispensable, to resort to extremely 
slight differences in relief. In fact, the best. results are obtained 
with ordinary photographie carbon paper. the relief of which is per- 
ceptible neither to the eye nor to the touch. The receiving station 
is identical in. prineiple with the arrangement used in the original 
apparatus, а Blondel oscillograph being used. 


M 

Electric Furnaces in California. — ^ Mining Science ” staces 
that the Noble Electric Steel Co. is completing plans 2nd speci- 
fications for five new electric furneces, and will commence their 
construction at an early date. The recent rains have so aug- 
mented the water reserves of the Northern California Power Co. 
that the Company is now increasing its power facilities, and will 
shortly commence the delivery of energy at a very high voltage 
to the smelters at Héroult. 


* Abstract of an article in the '' Telephone Engineer. 
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Marconi and Others v. British Radio-Telegraph & Telephone Co. (Ltd. ) 


We are asked to state that the wireless apparatus used in Court was 
supplied апа erected by. and on the proposal of, the British Radio-Tele- 
graph & Telephone Co., and not by the Marconi Co. its stated in our last 
issue. 


When the hearing of this case was resume] last week Ме. Terrell said hs 
would show a wonderful experiment. By means of the apparatus in 
Court and the assistance of Mr. W. Daddell he would trace on а screen 
the waves, and then by putting on two coils of a transmitter they could seo 
how they “damped” them, how they came into tune and went out of 
tune. It would not be an imitition Wave, but areal wave that would 
write itself down as it travell «d through spice. 

Мг. AsrBURY said that thes experiments were very interesting, but 
they had nothing to do with the ease. One had to bear in mind that 
someone had to pay the costs of this action. and he hoped that his learned 
friend would not go того into ex perimentalisation than was necessary. 
When one understood the technical and scientific matter the invention 
itself was very simple. 

Mr. TERRELL said the experiment was material and necessary. Не 
pointed out that in order to deal with longer waves the capacity Was 
multiplied by 1.000, which would make the wave 1,000 timeslonger. The 
waves that they were going todeal with were about 1.000 milesin length, 
Both capacity and solf-induction were multiplied by 1.095. The lights of 
the Court being turned down, there appeared on th» white screen the wave 
forms, and Mr. Swinburne explained that with more capacity vou got a 
astilllonger wave. The bringing in of sdf-induction had the same etfect as 
increasing the capacity. The experiment had shown the effect of 
"damping" and the effect of tight coupling. tt had also shown some- 
thing that he knew before, the inductive effect of the upper part of tha 
coil in the defendants! apparatu s. 

Mr, Текке. : Would these waves have the sim? effect on the receiver 
whether they had been produced by the primary circuit of the trans 
mitter or the secondary cirenit ?*—1t would not really matter, but you 
must. in order to get resonance, have additional self-inductions т both 
primary and s»condary circuits. | 

If you hid а good capacity in your primary. and if you had a tight- 
coupled transformer so that you got à rushing through, you would gt the 
same effect upon the receiver whether the primary was tuned to the 
secondary or whether it was tigntly coupled ?—No. If you had that and 
nothing eli» you had no time-frequeney at all. Th: transformers showa 
in Marconi's specification were small transformers, You could tik» them 
much smaller if vou tight-eoupled. Small was a matter of degree. | 

Comparing the spocitieations of Tesh with those of Marconi. and having 
taken witness through them in considerable detail, Мг. Terrell asked 
whether the Marconi transformer was not practically the same as the 
transformer of Tesla. 

Mr. SWINBURNE said, assuming that you had tuning. that was so, of 
course, with the difference of capacities. Tesla wanted hrg? energy even 
for his lamps, and therefore he pat in larg? condensers. 

1 pat it to you, assuming they are largo and assuming tuning between 
the discharge circuit and the aerial circuit. and assuming the open ее 
to he an aerial circuit. the two things are identical ?—Yex, 1 agree, but 
Marconi. after making his invention might have found it useful for wireless 
telegraphy. Tesla was perfectly well known. It would be possible to 
tune the secondary to th» primary of the highly oszillating circuits, but 
there was no direction to tune them, and without directions they were 
nonsense. There was a good deal of nonsense in Тозе specifications, 
though he маза very eminent man, but a number of other eminent men 
had written nonsense, too. Witness agreed, with certain qualifications, 
that Sir Oliver Lodge treated tuning as quite an ordinary matter which 
was well known. and commonly known. Ц was also. witness sud. known 
that it was a desirable thing before the date of Marconi's patent. With 
regard to the specitication of Prof. №. P. Thompson, witness did not think 
it was of much value. 

Mr. TERRELL said that Mr. Boys and Mr. Duddell, who were present, 
did not agree with that opinion. 

Witness said he eould not help that. Prof. S. P. Thompson was а very 
eminent man and a very ablo man, but he was subject. аз other good men 
were, to make mistakes. He had made mistakes with regard to tuning. 
Witness could not say whether Prof. Braun was a great electrical engi- 
neer. He knew the name well, but did not know anything about him, 

Mr. TERRELL: Do you think Braun intended to tune 7—1 dont think 
Ss). 

But tuning was common property at that date 7—1 did not sty 50. 
What I said was that people who wanted to tune knew how to tune. 

Was it old to tune between the primary and secondary circuits ofa 
receiver at that date 7—1 don't think it was well Known. So far as he 
knew the history of it, tuning of the primary and secondary circuits was 
not known. Braun did not in 1899 obtain and give to the electrical engt- 
neer all the knowlelge that Marconi had. Braun conveyed no know- 
ledge whatever. What Braun intended to convey was the advisability 
of using low-frequency vibrations, but that was not information, because 
it was known. Braun thought it was new, but it was not new. The 
superposed vibrations mentioned by Braun did not mean tuning. A 
number of transformers were submitted to witness, but he could not У 
whether they were tightly or loosely coupled; he had no doubt that 
they were in accordance with Tesla's specification. Taking a diagram of 
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defendants apparatus Mr. Seinburne said that it was absolutely identical 
with рай. En а broad sors? а transformer was an apparatus for 
changing energy, but in the sense of its application to wireless telegraphy 
a transformer was not known before Marconi. 

Referred to a patent of Sir Oliver Lodge, witness said that Marconi'a 
[NOG patent was just before Sir Oliver Lodge's application for his 1897 
patent. 

Мг. l'&é&kELL : I said it showed that tuning was common knowledge. 
I certainly thought, for the purpose of trying to prove the desirability of 
tuning. it had been discussed by other people than Marconi. 

Witness said the first patent ever taken ont in the world for wireless 
telegraphy yas by Marconi. 

In reexamination, Mr. Swinburne said Steinmetz was a great autho- 
rity on alternating currents. 

Мг. ASTBURY : Steinmetz says, 'f The most important stationary induc- 
tion apparatus is a transformer consisting of two electric circuits inter- 
linked with the same magnetic circuit. When using the same or part of 
the same electric circuit for primary or secondary the transformer is called 
а compensator or auto-transformer.” Was that as true in the period 
prior to 1900 ая it was subsequent to 1900 ?—Certainly. 

Mr. Азтвеву referred to Prof. S. P. Thompson' s auto-transformer, and 
asked, ©“ Is that not in fact a ceoil in which a part is а component of two 
circuit, and а part is not *Y—Yes ; but it differs in degree to some extent. 

In a question of transformer or auto-transformer, is that relevant ?—I 
don't think it is. 

I: it possible to help, in Mr. Terrell’s sense, the current from the primary 
getting inte the secondary ?—No. 

Is there any suggestion you have found in any of the documents re- 
ferred to by Mr. Terrell, either of Sir Oliver Lodge, Prof. S. P. Thompson, 
or any one cho, except Braun, prior to 1900, in which there is any sugges- 
tion that you could make a wireless apparatus by putting the aerial with 
the adjustable capacity on any of Tesis figures Y— No. Continuing, 
witness «itd there was no other means of forcing vibration on an untun- 
abl: area which would compare in utility with tuning. That was one of 
the principal bass of the Marconi patent. 

Mr. TERRELL said he wanted to come to some definite point upon the 
question of infringement. In the first portion of th» claim he read : 
"CTh e trapsformer for electrie wave telegraphy consisting of a practical 
producer having it: terminals connected with а condenser with one cir- 
cult of the transformer aed the other cireuit being connected with the 
conductor” v hos: words might be construed to b» one circuit of a two- 
ein vit transformer and the ethor cireuit of a two-cireuit transformer ?— 
Yeu. 

Or thy may be corstrued to mean ап auts-transfurmer ?— Yes. 

Or it might include any other way of transferring energy from one set 
oti to the other tyo сеш: Уса. 

hat isa que. tion for my Lord ?— Yes. 

What we have cot to soe p: whether you ean say what defendants have 
доре come: within ell thes? three ways of putting this claim ?—It is 
obvio : that it isa question which must come in under the second and 
thire. If the first-named claim was asserted it obviously refers to a 
transformer with two separate coil. That is no cssntial. part of the 
clara. 

Whit i: meart by two things being of different fundamental types ? 
Does it mean that there is a fundamental difference between them ?— 
Certiiely. 

At the conclusion of Mr. Хело рате evidence Мг. Terrell asked his 
lordship whethor if plaintiffs fini ied their ease before the vacation com- 
тепсеб, it would not be converient for him to postpone his opening on 
th» port of the defendants till after the New Year ? 

Mr, еее PARKER said that there were two more available days, and 
it depended upon how many witnesses Ме. Astbury proposed to call. 

Mr. AsrhURY. caid that all the ground hid now been covered, and he 
did rot think ht: other witnesses would be long. What Mr. Terrell was 
proposing wes agreeable to him. 

Mr. Decanp CLERK, the next witness, said he had read and considered 
the specitieation: relative to the case. The real advanee made in the 
TATT specification in separating or arranging two circuits, one supplying 
the energy ard the other radiating it, and the relationship of the two 
cireuits being сэ designed as to produce the "7 tuning " effect. The result 
of that combination was that instead of having one considerable wave 
dvirz rapidly away to very little, in perhaps 4 or 5 oscillations, Mr. 
Marconi was able to send out a series of waves, each of which carried 
newly ах much energy as the other. By that arrangement he was abl? 
to transmit to the ether an amount of energy greatly in excess of any 
energy imported before, and, further, he was able, by having this train of 
waves all of nearly one period tuned to something else, to make it even 
easier fora receiving instrament at the other end, if also tuned, to pick up 
these vibrations and gradually affect the antenna and the secondary 
creuit in connection with that antenna in such a way as to break down 
its coherer with very much smaller amounts of total energy at the other 
end than was posible in the other way. That was the great advantage 
ed Mareoni’s invention, and the great invention was the linking of those 
Iwo circuits in such a way as not to spoil the oscillations, but to get them 
in tune with something far away. 

Do you not find the whole invention in defendants’ apparatus as in- 
stalled on the 7 Nonsuch " *— Yes. 

With regard to Braun. is there anything in Braun which could have 
taught you anything about plaintiffs problem or its solution ?—Braun 
rather tends to lead one away from it. He makes his main point that he 
m contradistinetion used long oscillations. Mareoni had already used 
oscillations of 800 to 1.000 feet. 

If you take a single- wire aerial earthed, or put to a capacity at one end 
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and up in the air at the other, does the capacity of that single wire increase 
according to its length ?— Yes. 

If vou have a current passing along a simple wire is there in effect; oris 
there not, some inductance by reason of that current passing 7 — Yes, there 
is self-induction. 

Supposing a transmitter which is made for the purpose of putting Mr. 
Marconi's 1900 invention into operation, and confine your mind to the 
merits of the problem, and not to the mere form of the device, was it not 
plain from Lodge that a good radiator and a persistent oscillator were 
incompatible in one cireuit *—Yes. 

In Fig. 1 of the 7.777 patent, do you not obtain the full effect. of 
persistent oscillation and the full effect of ample radiation ?— Yes. 

And is the wave sent out solely from the vertical aerial ?— Yes. 

Is it possible if you are going to have a closed oscillatory circuit to pro- 
duce that wave-emitting effect in а vertical wire unless you have some 
other source of power than your primary cireuit attached to your aerial; 
is it possible to ‘vet anything into your aerial except through and. by 
means of your primary circuit ?*—No. 

He had the figures in Tesla's two pat^nts in his mind, and he agreed 
with Mr. Swinburne's evidence in regard to them. In the cours? of 
further evidence, Mr. Dugald Clerk said that in Sir Oliver. Lodge's 
specification there was no indication of a transmitter consisting of two 
inter-acting oscillatory circuits; there was no suggestion of the advis- 
ability of having such circuits and tuning them, and there was no 
suggestion of inductive linkage between a closed oscillator and an open 
radiator. Prof. S. P. "l'hompson's magnetic induction. patent had 
nothing to do with Hertz wave telegraphy or any problem involved in it. 
He also agreed with Mr. Swinburne's evidence as to Braun's specification. 

Cross-examined by Mr. Terrell, witness said that he had no very speci 
experience of wireless. He had only studied it for this case. 

You heard Mr. Swinburae's evidence ?— Yes. 

And you agree with him 7—1 do. 

Mr. Dugald Clerk was further cross-examined mach on the sim» lines 
as the eross-examination of Mr. Swinburne, both with the idea of showing 
anticipation and on the question of the alleged infringement. 

Mr. Јонх Sr. У. Prerrs said he was responsibl> for the installation of 
some of the earliest of the Marconi practical workings. and ho had erected 
five stations in the Sandwich Ishinds. The invention of 1909 was not 
used at these stations—only the 1896 invention, whit they called th» 
plain aerial The minimum distance then used was a litt over 20 miles, 
and the maximum 70 miles, but it was not completely satisfrctory. H^ 
had erected. the station at Chateau Bay, in Labrador in 1921. but th 
1900 invention was not used originally. He had also eroct «d stations in 
the Congo Free State and in Portugues? West Africa, where the 400? 
invention was used, Almost immediately after the introduction of th: 
1900 patent a distance of over 150 miles was attained —more than doubl> 
the previous distance. A large number of wireless stations were equipped 
for the Russo-Japanese War, and he had erected several of them Иная, 
The St. John's (Newfoundland) and Poldhu stations were erected at a 
liter date, and the distance attained would be nearly 2.000 miles, Shortly 
afterwards they had a signal from Cap» Breton to Rome, vin Poldhu, and 
quite recently messages had been received in South Africa from Салада 
and Great Britain, a distance of nearly 6,000 miles. Pn all those greater 
distances the device in the 1909 patent had been used. He agreed with 
the evidence given by Mr. Swinburne and Mr. Dugald Clerk that in all th» 
information contained in the papers and specifications referred to—Tesh, 
Lodge. Braun, Silvanus Thompson and others—there was nothing prior 
to the date of plaintiffs’ 7.777 patent which would have taugat him. as an 
engineer specially associated with wireless telegraphy. th» invention of 
1900. At the date of the 1900 patent the problem of tuning to get a wave 
output from a transmitter was entirely new. Fig. 249 in Vol. И. of the 
1896 edition of Jackson's " Alternating Currents and Alternating Current 
Machinery “ was substantially an arrangement such as was contained in 
defendants’ apparatus, 

In cross-examination by Mr. Terrell, Witness siid that in 1930 the 
greatest distance of which he had any personal know ledge was 70 miles, 
but he heard that 85 miles had been attained. In 1901 the greatest 
distance was just over 150 miles, but h^ thought that in that year or 
very shortly afterwards greater distances were got. Since 1909 there had 
been many wireless patents, but very few of them had increased the 
distance. The more power they got the greater the distance reached, 
and another way of getting greater distances was to increase the sensitive- 
ness of the detector. Some of the detectors were sensitive one day and 
no good the next. Over a distance of 6,000 miles he would use a magaeti- 
detector огл valve detector. Many of the steps whieh took them from 
a distance of 85 miles in 1909 to 6,000 miles to-day went on in a sort of 
progression, due to many eau, ў 

In re-examination by Mr. Astbury, Witness said that the phase ог 
direction of the current. was not altered whether а double or single coil 
transformer was used. Thins were not the less transformors because they 
were not used for stepping uporstepping down the potential. The witness 
explained the difference between а transformer ая used in an electric 
lighting system and а transformer employed. in wireless telegraphy. 
Before 1900 if one tried to put too much energy into the aerial he got 
no good results in consequence of * brushing." 

The evidence for plaintiffs having been concluded. Mr. WALTER, K.C., 
proceeded to sum up plaintiffs’ cass, dealing brietly with the history of 
electrical knowledge up to Hertz's discoveries in INNS, which he des^ribed 
as а crucial point for wireless telegraphy. With all the knowledge up 
to that time wireless remained absolutely unthought of аз а means of 
transmitting intelligible signals, and it was not until the year 1396. when 
Mr. Marconi lodged his specification, that Hertzian waves were first 
thought of as a means of wireless telegraphy. Tesla never contemplated 
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for one instant any condition of resonance between his working circuit 
and his discharge circuit. He never thought of tuning the one with the 
other, and at that time it was quite impossible to do it. Any difference 
made from Tesla by Lodge was made by Marconi in the first instance, and 
Lodge then went back to another form of telegraphy that was not 
Hertzian wave at all. They had had the evidence of Mr. Plettsas to the 
enormous increase of distance by the introduction of the 1900 patent, and 
that was brought about by the combination of a good radiator with a good 
oscillator. It sounded simple now, but it was new, and new to everybody, 
until Marconi came upon the scene. With regard to infringement, it all 
depended upon through what glasses you looked at it, but his contention 
was that the two instruments were practically identical. The plaintiffs’ 
was an invention of the highest merit, and one by which the world at 
large had been enriched. That, he submitted, was proof of subject 
matter, and he asked the Court to say that the defendants, having taken 
the plaintiffs’ combination, the latter were entitled to relief. 

In opening the case for the defence, Mr. TERRELL, K.C., said that there 
were three distinct issues in the action. The first was: Оп the true 
construction of this specification have the defendants infringed ? ° The 
second was: “Is this patent anticipated by Braun, having regard to 
what we say we are entitled to read into Braun as being common know- 
ledge ``? And the third question vas: * Having regard to all the common 
knowledge at the time, is there subject matter in taking Braun, and in 
adding some of that common knowledge toit? “` Defendants said that, 
on the true’ construction of the claim, a transformer was of the ‘essence 
of it, and if they had not taken the transformer they had not infringed. 
They said, alternatively that Marconi had described nothing in his 
specification but a two-coil transformer. that his claim could only strictly 
be read as meaning a two-coil transformer, and if that was so, on the 
authority of the Nobe] case, an auto-transformer being a well-known 
instrument at the time, was, by the language of Marconi’s claim, excluded 
from that claim. Counsel quoted the head note to Heath v. Unwin 
(5 H.L.C., р. 505), and referred at some length to the principle involved 
in that case. Mr. Swinburne told them that in defendants’ apparatus 
there was no induction effect in the sense of mutual induction of one coil 
upon another; there was very little, so little, he said, that it did not 
matter. He also said that defendants" device was a shunt, which he 
called an inductive shunt, and which was different from a transformer 
action, and that it was not known as an equivalent of a transformer at 
the date of the patent. Having read some of Mr. Swinburne's evidence, 
Mr. Terrell referred to the fact that Mr. Swinburne had said that a pure 
self-induction coil was not called a transformer in the electrical industry, 
and he ‘did not suppose it was known to a wireless telegraph engineer in 
1901 as the equivalent of a transformer. It was known to every wireless 
telegraph engineer how that arrangement would work, but he did not 
know that anybody had used it or thought of using it. "They could not 
get themselves within that claim unless they made out that part L? of 
the device J.S.17 was a transformer. 

Counsel was proceeding to refer to various diagrams referred to in 
Mr. Swinburne's evidence, and a difference of opinion having arisen as to 
the meaning of certain of these, Mr. Swinburne was recalled to give an 
explanation. | 

Mr. TERRELL, continuing, said that plaintiffs had said any coil of wire 
was a transformer; they had tried to make “ transformer " mean any- 
thing—any kind of device which would take electricity from one circuit 
and convey it to another. That was going too far, and Mr. Swinburne in 
his evidence said that that device was not a known device at the date of 
the patent. То say it was an equivalent. device would not do under 
Heath v. Unwin, unless they could show that it was an equivalent device 
known at the date of the patent, and that was contrary to the evidence 
which had been given. Supposing they had made it an auto-transformer 
which was a well-known device, he submitted that that language excluded 
it because it spoke of a transformer perfectly plainly which had two 
circuits with two sets of terminals, one set of which had to be connected 
with one circuit of the apparatus, and the other set with the other cirenit. 
Then they came within the Nobel case, It was said that an auto- 
transformer was well known at the date of the patent, апа should be 
included within the word “ transformer," but he submitted that his 
friend's language exeluded it. The word “ transformer " was the general 
term, and auto-transformer was а new thing. Plaintiffs had implied by 
their language that they intended to use a true coil transformer, because 
they said " the other cireuit." If the inventor had intended to use an 
auto-transformer there was not another circuit in an auto-transformer ; 
they were all one circuit physically. If that device was well known it 
was excluded by the language of the specification which required another 
circuit. If the device was not well known, then it was an equivalent 
which was not known at the date of the patent, and it was excluded by 
Heath v. Unwin. 

On Wednesday Mr. Terrell, K.C., resumed his opening speech for the 
defence, and he dealt at length with the definitions of © transformer” and 
“induction " given by Mr. Swinburne and Mr. Dugald Clerk. Plaintiff 
had come into Court to prove that defendants had an auto-transformer 
in the shape of a wire coil with two parts which acted inter ве to convey 
energy from one to the other, in the same way that a transformer did. 
The auto-transformer seemed to him to be the nest-egg of plaintiffs’ case. 
Counsel proceeded to read at great length the evidence given by 
plaintiffs! witnesses to show what they apparently meant by an auto- 
transformer. Mr.Swinburne defined an auto-transformer, and tried to say 
it was a transformer, but counsel's argument was that. you could not call 
anything a transformer a¢ all unless its action was to cut the lines of force 
created by the magnetic field of the current passing through a primary by 
means of a secondary, and unless you were doing that more or less, it was 


not a transformer at all, and that it was only a transformer to the extent 
that you were doing it. 

Counsel next dealt with self-induction, and quoted extensively from 
Mr. Swinburne’s evidence, and from Prof. J. A. Fleming’s work on wireless 
telegraphy, &с. А question having arisen as to the meaning of certain 
terms, 

With his Lordship's permission, Mr. Duddell, who is to give evidence 
for the defence, went into the box to explain the subject to the Court, 
but Mr. Duddell’s statement was not treated as evidence. 

Counsel submitted that if they eliminated the transformer then defend. 
ants did not infringe, and then, if they sought to catch him on the doctrine 
of electrical equivalents, he said the equivalent was not known at th» 
date of Marconi's invention. ‘That was to say such an instrument as 
was described in the specification had never been used for transferring 
energy from one place to another. There was no evidence that anyone 
had ever used an auto-transformer—he would not, however, вау an auto- 
transformer, because it was not really an auto-transformer, but an 
instrument of that kind —for the purpose. What was called a trans- 
former in plaintiffs’ claim was not a transformer at all. 

Mr. Азтвову : Mr. Swinburne tells me that you are using iron in one 
of the transformers in the receiver. 

Mr. TERRELL: Т assert that an iron core transformer for the purpose 
of claim 1 will not work. 

Mr. ASTBURY: You can make anything not to work, but we do not 
agree that an iron core in a transformer will prevent it working even 
with a high-frequency current. | 

Mr. TERRELL dealt next with the question of what was а shunt, and 
quoted from Mr. Clerk's evidence and Prof. S. P. Thompson’s * Dynamo 
Electric Machinery." Не shid that brought him to this. First the Court 
had to decide what was common knowledge at the date of Marconi's 
specification. The anticipations pleaded were not specifications dug 
up from the Patent Office, of obscure inventors, but they were the records 
of the knowledge of pioneers in the art, such as Sir Oliver Lodge, 
Prof. Ж, P. Thompson and Prof. Braun. He should satisfy the Court that 
at the date of plaintiffs! specification in 1900 not only were the contents 
of these specifications known, but they had reached that state of know- 
ledge that! became common knowledge. If that was so, to add the 
contents of those specifications to Braun was not invention. If into 
Braun you read tuning, you had got all. Tuning was common know- 
ledge, and you must read Braun in the light of common knowledge. 
The point of Marconi was not tuning but was dividing his circuits and 
introducing into the first capacity. "That was his case upon that point. 

Counsel had not concluded when the Court rose and the further hear- 
ing was adjourned until next sittings. 


Neweastle-upon-Tyne Electric Supply Co. (Ltd.) v. Neweastle-upon- 
Tyne Corporation. 


On Friday Mr. Justice Swinfen Eady commenced the hearing of this 
action for a declaration that after Aug. 6, 1910, defendants were bound to 
take from plaintiffs all electrical energy reasonably required by them for 
working or lighting the ears upon such of the Corporation's tramways as 
now were or might be constructed in the district formerly the urban 
district of Walker, at a price to be fixed (failing agreement) by arbitra- 
tion, and that defendants were not entitled themselves to supply electrical 
energy for the purpose. Ап injunction was also claimed to restrain 
defendants from supplying any electrical energy required after Aug. 6, 
1910, for working or lighting the cars upon any of those tramways. 

Mr. Frank Russell, K.C., and Мг. Arthur B. Shaw appeared for 
plaintiffs; and Mr. Freeman, K.C., Mr. Macnaghten, K.C., and Mr. 
Sargent for defendants. 

Mr. RvssELL said plaintiff company, which was one of the largest 
companies in the country for supplying electricity for light and power, 
claimed. that after а certain date defendants were bound to take from 
them all electrical energy for working or lighting defendants’ tramcars 
in the urban district of Walker at arbitration prices, and an injunction 
following on that declaration. The rights of the parties depended 
entirely upon the construction of various Acts of Parliament, provisional 
orders and agreements, and there was no question of any fact upon which 
it would be necessary to hear evidence. The first document was the 
Walker Provisional Order of 1899. The question was whether the result 
of the various documents was, as plaintiffs contended, that they had the 
right to supply after a certain period had expired (namely, 10 years), and 
that the Corporation were under an obligation not to supply themselves 
after that period had expired. The result of the documents was to vest 
in plaintiffs the rights of the Walker Council, and once the period of 10 
years had expired plaintiffs had the right to supply, and the Corporation 
was bound not to supply themselves. 

Mr. FREEMAN, for defendants, said that the question was one entirely 
of construction. His contention was that on the documents the Corpo- 
ration at the end of 10 years had the right to supply their own tramways 
and parts connected with them—cars and sheds—with electricity from 
the Corporation generating station. The point was a very important one, 
and would not take long to decide. "The Corporation of Newcastle had the 
same powers as were given to Walker Council before Walker became a part 
of Newcastle. He submitted that Walker Council had the right to supply 
electricity from their own generating station, and that Walker had passed 
that on to Newcastle Corporation when it became incorporated with 
Newcastle. 

Mr. MacNAGHTEN, K.C., said that until 1910 defendants had to take 
the electricity in Walker from plaintiffs, but after that date they could, 
with the consent of Walker, supply themselves. He submitted that the 
proviso which said that his clients might ‘ transmit and use ” electrical 
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energy, was equivalent to saving that they might supply electrical 
energy. МИ did not mean that it meant nothing. 

His Lonpspmie did not think that counsels argument was consistent 
with the language of the proviso. To " transmit " meant one thing, to 
Suse " another, and to 7 supply " meant something els. 

Мг. MacNacHTEN зи they must make the best of the interpretation, 
but he contended that if the proviso did not bear the meaning he sub- 
mitted it did then it was perfectly illusory. The only reasonable 
interpretation was that it left with Walker and did not transfer to the 
company the powers preserved to Walker by an agreement of 1903. 

Mr. Ryssen, K.C., in reply, submitted that plaintiffs had established 
their rights, and were entitled to the declaration asked for. 

His Lonpbsuir, in giving judgment, said that Walker Urban Council 
obtained a provisional electric lighting order, апа by an agreement of 
July. 1900, made between Walker Council and. plaintiffs it was agreed 
that plaintiffs for 10 years (commencing from August 6, 19090) should 
take upon themselves the responsibility, obligations and liabilities of 
the supply of electrical energy within the Council's district under the 
Walker Electric Lighting Order. By their defence defendants said that 
they were now the Walker Council, and they agreed and consented that 
the Corporation should supply electrical energy. If the Walker Council 
could not consent, said his Lordship, as clearly they could not, then 
defendants as Walker Council's successors could not consent either. It 
was contended that the words “ transmission and user " were equivalent 
to “supply.” but he was of opinion that clearly those words had по 
reference to supply. The words "supply," © transmission“ and 
‘user were all well known, and were frequently used in connection 
with agreements relating to. electrical energy, and “supply ^ was a 
wholly different thing from " transmission " and “user.” The con- 
struction of the agreement was clear, and the Corporation was bound. to 
take the supply of electrical energy from plaintiffs. The result was that 
there would be a declaration to that effect. There would, however, be 
a suspension of the injunction for a reasonable time, he would say till 
over January 13 next to enable the necessary connection of the supply 
cables, &c., to bo made. If that time were found to be insufficient then 
he would give leave for an application for an extension of time. 


Griffiths and Another v. Benn. 


On Friday an application was made to Mr. Justice Ridley on behalf of 
plaintiffs, 

Мг. Eames said that Sir John Benn had failed to pay into court the 
£5,000 within the 10 days allowed, and he therefore asked that the stay of 
execution be removed. At the time the application was made by Sir 
Edward Clarke on defendant's behalf Sir John Benn said he would have 
по dittculty in finding the money, nevertheless the condition had not 
been complied. with within the prescribed time. He thought that the 
stay of execution would automatically be removed after the 10 days had 
elapsed, but his clients desired to issue a bankruptcy notice, and the 
officials concerned saw some difficulty. because of the question whether 
the stay really did exist of not. Counsel added that Sir John Benn's 
solicitors had informed his clients that Sir John did not intend to find 
security, and he had an affidavit to that effect. 

Mr. МеСлкотЕ, for defendant, said he would ask his Lordship, instead 
of granting Mr. Eames’ application, to say that the stay of execution 
should continue without any security. He thought the case presented 
not only serious questions of fact, but many somewhat complicated points 
of law. The amount of damages was extremely large, and the appeal 
must be heard soon after the beginning of the next sittings. He asked 
his Lordship, in view of the magnitude of the case and the important 
questions involved, ta say that there should be a stay of execution until 
the hearing of the appeal without any security. 

Мг. Eames: Sir John Benn said he would be willing to give security 
for any reasonable amount that your Lordship should fix, and your Lord- 
ship suggested £5,000. He accepted that at once. Therefore, it was not 
open for him to ask that this condition be rescinded, even though it were a 
usunal application to make. | 

His Lo&psnir said he could not agree to Mr. MeCardie's suggestion, As 
defendant could not tind security for costs. the stay would be removed. 


Improved Electric Traction (Ltd.) v. Chloride Electrical Storage Co. 


Last week Mr. Justice Channell heard an action by plaintiffs for the 
recovery of money paid under an agreement and damages in respect of an 
alleged breach of agreement dated Aug. 30, 1907. 

Plaintiffs claimed that defendants had detained two electric batteries 
of the value of £68, бх. 84. Defendants were to provide two batteries of 
accumulators to. propel vehicles of two and one ton respectively, defen- 
dants agreeing to maintain the batteries till the vehicles had covered 4,000 
miles in a series of runs. Plaintiffs were to pay 1-54. a mile for the 2-ton 
Vehicles and 14. a mile for the other, with the option of renewing the 
agreement on terms. About October, 1909, defendants removed the 
batteries far repairs and refused to return them. Plaintiffs said that they 
were thereby deprived of the option of purchasing, but defendants said 
that the batteries were at all times their property, and that plaintiffs, in 
breach of the agreement, had failed to provide, fixed to their vehicles, a 
mileage indicator which clea rly indicated the distance travelled, and that 
hy reason of the breach defendants were within their right in removing the 
property. They also counter-claimed. 

A number of witnesses were called on either side who gave technical 
evidence as to the working of the batteries and on the manner in which 
the terms of the agreement had been carried out, 


Mr. Justice CHANNELL, in giving judgment, said that the case raised 
many technical questions in relation to electricity, of which he was sorry 
to say he had no knowledge. Ft seemed to him that under the contract 
plaintiffs were to do some things and to use the batteries fairly and pro- 
perly. They were not the skilled people in the matter that defendants 
were. Defendants were to maintain the batteries, and it would be neces- 
sary for them, in order to do so, that they should from time to time have 
the opportunity of inspecting them. It seemed to him that it was de- 
fendants’ business to instruct. plaintiffs as to what they ought to do. It 
was extremely probable that the batteries were neglected by plaintiffs, 
and the reason of that was that they did not have the amount of use for 
the vehicles which was contemplated. It seemed that whenever they 
found anything like neglect it was almost always found that the vehicles 
had obviously not been used much at the time. The neglect was not 
taking сате of the things when out of use, and that would have some ill- 
effect upon the battery. This was complained of by Mr. McPherson in his 
report, but things were put right in 1908, and it was said that the next 
three or four reports were entirely satisfactory, showing that. plaintiffs 
were taking care of the batteries and that they were working all right. 
It was а considerable time before he reported again, and on Aug. 7 he 
reported that one of the batteries was in a condition which would neces- 
sitate the expenditure by defendants of a considerable sum of money 
upon it under their contract. Не said that it had not been used since the 
last time he reported. He (the Judge) thought that plaintiffs did not 
take the care of the vehicles when not running that they ought to have 
done. "The consequence of that was that defendants seemed to have con- 
ceived the idea that it would be better for them to take possession of the 
batteries again. But defendants had no right to keep the batteries. He 
thought there was no violation of the agreement, although it was possible 
that plaintiffs might to some extent have neglected the batteries when 
not in use. Compensation might have been asked for that. Plaintiffs 
had really not lost much, except as a means to get orders for other 
vehicles. Hedid not think they were entitled to substantial damages, but 
they were entitled to something for not having got the amount of running 
which they paid for. He would give them £14. 15s., but not any other 
damages for the loss of the vehicles. That £14. 15s. was damages for the 
batteries having been taken away; but then there was plaintiffs’ right to 
purchase, and his judgment would be for plaintiffs for £96, with costs. 

Judgment accordingly. 


Elliott v. Battersea Borough Council. 


Last week Mr. Justice Grantham and a special jury heard a claim for 
damages for personal injuries caused to plaintiff (Mrs. L. E. Elliott) by 
an explosion in a street box or pillar belonging to defendants: electricity 
department. 

Mr. LEWIS Thomas, K.C., for the plaintiff, said his client while waiting 
for a tramear rested her hand on a street Бох. An explosion occurred, 
and plaintiff was thrown violently to the ground. The after etlects of 
the accident had been very serious to her, and counsel argued that if the 
servants of the Council had not been negligent it might have been avoided 
altogether. 

Evidenee was called to support this statement. 

Mr. Ново Yousa, K.C., admitted the accident, and the only question 
was whether it was a thing for which defendants were responsible. The 
pillar in which the explosion occurred was uscd in connection with the 
distribution of electricity. In that ease three cables were led to the pillar, 
but two of them simply passed through. The other was split up into a 
distributing main serving 37 wires. For safety, and во as to be able to cut 
off the district supplied by the distributors in case of accident, the main 
as it left the pillar was supplied with a fuse. That cable was properly 
insulated, and having been insulated it was placed in a trough filled with 
liquid bitumen, Over the top of the trough there were tiles to keep out 
moisture. It was all properly done in a workmanlike manner, and there 
would have been no danger if the thing had been left alone. But at that 
particular point where the Councils cable was laid in the street there was 
а box laid by the County Council to carry switches to operate the points 
of the trams. That was just over the Borough Council's trench, and 
after the aecident it was found that right over the presumed place of 
origin of the fault one of the protecting tiles had been split and starred as 
if Бу some instrument. No doubt moisture got into the Borough Coun- 
cils trench in that way and caused all the trouble. That was nothing 
which the Borough Council had done; the trouble was caused by the 
intervention of a third party. | 

Mr. Е. А. Вомь, electrical engincer to the Council, said everything con- 
nected with the pillar and the cables was done so as to afford the greatest 
possible safety. 

Мг. Јонх F. C. SNELL said that the Battersea electricity supply system 
was as perfect as it could be made, It was impossible for the accident to 
have occurred except through some extraneous cause. 

The jury returned a verdict for plaintiff for £525, and his Lordship 
entered judgment for that amount, with costs. 

His Lorpsuip declined to accede to Мг. Young's request for a stay 
of execution. 


In re Le Radiant (Ltd.) : Cousin v. the Company.—On Wednes. 
day Mr. Justice Eve, on the motion of a debenture holder, appointed Mr 
P. E. Farr receiver and manager, with liberty to act at once, but not io 
continue to act as manager after Jan. 31 next without the sanction of the 
Court. 
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OMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.—The Corporation have decided to apply for a pro- 
visional order for the erection of а refuse destructor and electrical 
generating station at an estimated cost of £55,000. Power is also 
sought to amend the law as to the valuation of electrie mains and 
underground works, &c. 


Barnes. —The electrical engineer (Mr. С. S. Davidson) has reported 
that the maximum demond during the winter 1900-10 was 505 kw., 
since when 500 consumers have been conneeted. 

Should the present rate of progress be maintained, as seems likely, the 
maximum load during the winter 1911-12, will be over 700 Ку. Mr. 
Davidson has submitted plans showing the general arrangement of the 
proposed extension of the electricity works, which would consist of a 
600 kw. steam dynamo with condensing plant capable of dealing with 
the steam from L200 kw.. to allow of a similar set being installed at à 
later date, There would be a water-tube boiler fitted with mechanical 
stokers, and capable of evaporating 20.000 lb. per hour, with water 
purification plant and all auxiliaries. The entire cost would be £10,000. 
made up as follow : River work and pumping £350, pump room equipment 
£330, water storage tanks £110, water softening plant £200, hot well £60, 
feed pumps £250, water-tube boiler and stoker £2,150, steam and feed 
piping and valves £260, steam dynamo £3,700. condensers with air 
pumps only £750, switchgear and connections £290. foundations £330, 
extension of offices and furnishing £300, contingencies, &е., L980. 

The Council have approved the report and directed that the works 
he carded out. Mr. Davidson has also been directed to report upon the 
question of equipping one of the existing 150 kw. s^ts with an internal 
combustion engine аз stand-by plant. 


Bec ienham.— The Council have adopted the proposal of the Elec 
tricit ғ Committee for public lighting in Shortlards. 

The price per lamp per annum to be haid to the Electricity Committee 
is £3. 7s. 6d., the price at presont paid to the gas company, less a reduction 
(in respect of the committee providing the services and fittings) equiva- 
lent to a sinking fund payment on the proposed expenditure calculated 
at 3? per cent. on a 15 years! basis. ‘The Electricity Committee are to 
arrange with the gas company as to the lighting of a few lamps which 
cannot at present be reached by the existing electric cables. ‘The cost 
of the services, cables, lamps and fittings is estimated at £350. 

lt is proposod to use 70 c.p. lamps. but Dr. Randell suggested the ad- 
visability of putting up 100 c.p. lamps in certain positions. 

Mr. SJOLLEMA said that 70 c.p. lamps would double the present lighting 
power. The substitution of 100 c.p. lamps would hardly be a matter of 
costing more ; it would mean that the electricity department would make 
less profit, which, on the 70 c.p. basis, was only £42. 


Bingley (Yorks.)— The Board of Trade have refused the application 
of the Council for the cancellation of the powers of electricity supply 
in the district possessed by the Yorkshire Electric Power Co. 


Brighton.—-Owing to the mereasing demand for electrical energy 
in the outskirts of the borough it is proposed to establish additional 
high-tension transforming sub-stations. 


Carlisle. —' lle Council have accepted the draft scheme prepared by 
the borough electrical engineer (Мг. S. T. Allen) for the proposed 
extensions of mains under the Carlisle Electric Lighting (Extensions) 
Order. 1911. 

Dr. ОуЕвтох, who moved the adoption of the scheme, said it was prv- 
posed to extend the area served to а radius of two miles from the Cathe. 
dral. The scheme had already been before the Council and adopted, and 
the object of that meeting was that it might be confirmed, and laid before 
the Board of Trade before the extension was actually begun. 1t was pro- 
posed to include Cummersdale, Harraby, Botcherby, Stanwix and Eden- 
town. 


Clitheroe.— The Council are considering the question of eerrying 
out the terms of their electric lighting order. 


Croydon.— Application has been made to the Board of Trade for 
sanction to borrow £2.875 for five new tramears. 

The borough electrical engineer (Mr. А. С. Cramb) has prepared a re- 
port as to the capital expenditure in connection with the provision for 
new mains and transformers for the next three years. 


Dundee.—The Tramway Committee recommend the Council to 
extend the Blackness-road tramway route to Glamis-road at a cost 
of £4,550. 
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East Нат. — Ап inquiry wes held on Wednesday into the applica- 
tion of the Couneil for sanction to borrow £17,430 for extensions of 
the electricity undertaking. 

The treasurer (Mr. G. L. В. Davis) said that the total indebtedness 
under the Electric Lighting Acts was 693.442 and for tramways £142,352. 

The Inspector (Mr. Н. Ross Hoover) said his opinion was that instead 
of increasing their capital charges they should pay for unremunerative 
works out of revenue. 

Electrical Equipment of Works.— At the Crude Rubber Washing 
Co.'s works at Edmonton an electric power and lighting installation 
was recently carried out by Messrs. А. W. Penrose & Co, 

Erith.— An unopposed enquiry was held le. week into the 2 pplies- 
tion of the Council for sanction (o. borrow £10,000 for additional 
plant. mains, services, &с. 

Felixstowe.— An inquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £3.000 for extensions of the elec- 
tricity undertaking. 

Finchley.— The Urban Couneil propose to borrow £15.000 for the 
extension of their electricity supply underts king. 

Frome.— Last week the Council considered the objections of the 
Board of Trade to the proposed treasfer of the electricity works to 
Sdmundson’s Electricity Согри.. but the clerk was instructed to 
reply that, as the Council had already decided to carry the scheme 
through and to seal the transfer. the Couneil wished the scheme to 
proceed as arranged. 

Glasgow.-- A lengthy report by the tramways manager (Mr. J. 
Dalrymple) on tramway fares and facilities was considered by the 
Tramways Committee last week. 

Glossop-Marple Bridge Moac-ailway.— Tho proposal for the con- 
struction of a tramway along the Glossop-Marple-road route has 
been revised, but it is now suegesied thet the line should be a mono- 
rail tramway. à 

The Glossop terminus of the prop sd line wonld bo near the Plough 
Inn. Dinting, and it would) proceed. through Game: by, Chole worth, 
Chisworth, Ludworth, Lane End: and Comstall-road to a terminus at 
Marple Bridg +. | | 

Greenock.---It has been decided by the Couneil to сому to the 
Secretary for Scotland for power to borrow £22.000 for the extension 
of the electricity works, including ihe instelletion of two boilers aad 
a steam turbo-generator. | 

Grimsby.-—The Markets Committee ere considering г scheme pre- 
pared by the borough eleeirieal engincer (Мг. W. А. Vignoles) for 
supplying electric light to the sta!l-holders in the m-rket. 

Handsworth.—' The Tramwey Committee have given instructions 
for the preparation of plans and specitications for the reconstruction 
of part of the cable line in Handsworth for electrie treetion on the 
overhead sv; tem. 

The Committee recommend the Council to. reappoint Мг. ©. 
Conaty as consulting tramways engineer for the six months ending 
June 30, 1911. at an inclusive fee of £100, 


Harrogate. -—The Council have applied for sanciion to a loan of 
£2.000 for extensions of mains and £500 for house services. 


Hull.—The Electricity Committee on Wednesday considered. à 
report prepared by the city electrical engineer. Mr. Herbt. Bell. on 
tlie extension of the electricity undertaking at an estimated cost of 
from £90.000 to £100.000. The Finance Committee have been in- 
structed to report on its financiel aspect. 

Mr. Bell's proposal is to build a new power station on land adjoining 
the present building at Seulcoates-Iane, which would ultimately have a 
total capacity of 16,000 kw. The plant would consist of 16 boilers supply- 
ing eight extra-high-tension turbo-alternators, with coal storage. modern 
coal-handling plant and water-cooling facilities. It is desirable to instal 
immediately two boilers and two turbo-alternators of 4.000 kw. The 
alternators would supply three-phas> current at 6.600 volts, 50 periods, 
to various sub-stations, where it would be transformed to a pressure suit- 
able for us? Бу consumers. In the first instance four sub-stations are 
projected, viz. : Two of the rotary type at Wincolmlee and Hedon-road, 
and two of the static type at Stoneferry and Dairyeoates. Each of the 
rotary sub-stations is designed for an ultimate output of 800 kw.. one of 
the static sub-stations for 300 kw. and the other for 1590 kw. The four 
mains supplying the sub-stations would be capable of transmitting 
1,500 kw. each, and would be laid-on routes approximately corresponding 
to the supply to Central and East Hull, Stoneferry and West Hull; they 
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would be so arranged that as the operations of the present extensions of. 
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the undertaking increased they could be linked up into а " ring-main ` 
system, Which would be сара ble of atfording a supply of any reasonable 
magnitude at all parts of the city. 

Mr. Bell recommended the Electricity Committee to procecd with the 
scheme without delay, that the L.G. Board be asked to sanction the neves- 
sary loan, and that tenders bo advertised for 3» as if possible to enable 
th: plint to be ranning by the autumn of next year. 

On We Ines lay the Committe? agreed, on the motion of Ald. Feldman, 
seconded by Mr. Pybus, that the report of Мг. Bell be adopted and re- 
ferred to the Finance Committee for examination and report, and that, 
upon eofirmation by th» Council, tenders for the plant and building be 
invited, 

Infirmary Lighting.—Haslingden Guardians have decided to light 
the new infirmary electrically. 

Inquest.—At Ossett on Tuesday an inquest was held oa Sydney 
Henshall, who was killed on Sunday morning 26 the Ossett sub- 
station of the Yorkshire Electric Power Co. 

Henshallsduty was to attend the running of th» sub-station, whore on 
Sunday morning Messrs, Hein and Souden attended for cleaning the high- 
tension apparatus. Hein directed Henshall as to the switches that had 
to be opened, leaving No. | switches alive, telling him which switehes to 
clean, and pointing out these which must not be touched. After a switch 
had been cleaned Hein examined it. While he was doing so Henshall 
vandered away to the other end of the switchboard, which was alive. 
Hein saw him standing with the poker in his hand and pointing towards 
the live tails. He at once shouted ©“ Don't touch those; they are alive.” 
But he was too late. Artificial respiration was employed for an hour and 
a-half in the pressnee of a doctor. Henshall received a chock from cur- 
Tent at 5,000 volts. . 

The jury returacd a verdict of accidental death, and suggested that 
an instrument with insulated handle: should be provided. 

Leicester. —' [he cossuliing eagineer (Мг. Jemes Swinburne) has 
presented го resort to the Corporetion in which he recommends the 
гог лл of ihe manage reat of the electric lighting station èt 
Aye (one eod Ui Gemwee power клоп ct Belgrave. 

Mr. SWINBURNE expresses th* opinion that the linking up of the two 
stations would enable the Avlestone plant to be utilised to its fullest 
capacity, and that the two departments could be worked with greater 
economy than at present. The suggested amalgamation would effect а 
svig of something like £200 a усаг. 

А committee recommends ths Council to adopt. Mr. Swinburne's 
recommendations, 

Leyton.—An inquiry was held Jest week into the application of the 
Council for sanction to borrow £7,000 for elditiona! traction plant 
for the electricity generating stetion, 

Yoo clerk (Mv. В. Vincent) and the electrical engineer (Mr. Е. Harman 
Lowis)appeired in sapport of the applizition. Mr. Lewis stated that on 
account of the heavy traction load on Мани ам: and Sundays, and the 
necessity of having a generating st in reserve, he urged the advisability of 
additional plint, which should take the form of a mixed-pressure turbine 
having both a lighting and a traction dyname. With that addition 
to ths plint the output would be increased by about 50 per cent. With 
the marked inereass in the power supply considerable economy would 
result by working the turbine in conjunction with the lighting sets. The 
installation of a 600 kw. mivxed-pressure turbine, besides giving the 
requisite increased generating рем. would. by reason of the increased 
economy. of steam consumption, rather more than pay for its capital 
charges by the siving in fuel. This estimated saving would probably 
represent £783 per annum, which would repay the capital charges and 
leave #200. For ths year ended March last. there was a net surplus of 
£2.11: in 1909 the surplus was £1,475, and in 1903 £2,035. 

Limerick. —73 spplications were received for the position of 
borough electric! слитеег. and the consulting eagineer (Mr. Clayton) 
has submitted the names of 10 candidates, either of whom he con- 
sider: will. according to their testimonials, be fitted to fill the position, 
subject to a test examination. 


London County Council.—On Tuesday а capita! estimate of £5,000 
for the purchase of additional cable ducts (for which tenders will be 
invited), and а maintenance estimate of £5,000 for the inste Nation of 
new h.t. switchgear (in расе of existing plant at Camberwell and 
New Cross sub-stations) were approved. 

Tramway Laterfe ri nee with Railway Signalling Apparatus.—t was re- 
ported that Dr. Gisbert Kapp, th» arbitrator appointed to adjudicate in 
thy matter of the alleged interference by the Council's tramways with the 
чипа пи apparatus of the London, Brighton & S.C. Railway Со. at 
Pulse Hill and other stations, has issued his award. The effect of the 
award is that the expense incurred by the company in carrying out 
certain protective works, amounting to £309, shall be borne by the 
Council, and that cach party pay their own costs of the arbitration, the 
Council paying the costs of the award (€57). 

L.C.C. Tramways.— At the meeting of the London County Council 
on Tuesday the chairman (Mr. Whitaker Thompson) gave а summary 
of the work of the Council during the past year. He said thet con- 
siderable progress was made with the work of electrification of the 
tramways, about 30 miles of additional lines having been opened. 

The length of the Council's tramways at the close of the year was 
about 136 route miles, including about 119 miles of electric lines, сот- 
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pared with a total of 128 at the beginning of the year, including 82 miles 
of electric line. The average daily number of cara running was 958 
electric cars and $20 horse cars. During the year 451439216 passen- 
gers were carried, there being over 210,000,000) passengers at Td. fares, 
while 43.160.186 car-miles were run. The total capital expenditure on 
the undertaking up to March 31 amounted to £10,703.504. of which 
£1.225,942. represents expenditure during 1909-10. "i'n? total receipts 
amounted to over 2,023,000. The working ex penses totalled £1.23 4,000, 
so that there was à balinee of about £789,000. After allowing for debt 
and other charges, the surplus was £102,109, of which £122,231]. was 
carried to renewals fund, and £59,978 to general reverse. | 

Longwood.—.t » recent meeting of ratepayers the lighting ques) 
tion was considered, and a resolution was passed by ә large me jority 
in favour of the extension of electricity supply from Hudderetield. 

Maidstone.— лп inquiry wes held lost week into the application of 
the Council for sanction to borrow £4,000 for extensions of tho cles 
tricity undertaking. 

The town clerk (Mr. 8. L. Monckton) gave particulars of the ratable 
value, existing loans, &e.. and said that most of this loan would be ex- 
pended on mains extensions, 

The borough clectrical engineer (Mr. E. Е. Hoadley) stated, in reply to 
an inqiury by the inspector (Mr. H. Ross Hooper). that generally 90 per 
cent. of the new mains would be hiid on the solid system, 

There was some opposition on behalf of the local gas company. 

Morecambe.—n Tuesday the Council decided (o e ply to the 
Board of Trade for sunciion to a Joan for donbling the tremway (rack 
along the sex front from Thornton-road to Bare. 

Municipal Trading.— At the meeting of Sheffield Corporation lost 
week it was resolved. by 25 votes t» 24. 

That when a committee requires eosts to be got out of any work to be 
done, or that has been done by that committee. particularly when in 
competition with Shetheld ratepayers, sich particulars of cost shall first 
of all be got out in detail by that committee, and thon checked by the 
Finance Committee with the aid of a proper eost clerk. 

Ald. SENiop, v ho moved the resolution. said he dedreg that ха мех 
figares were presented they should be correct. TE after being wot out by 
the committee concerned, they were checked by a costing clerk, no one 
could dispute them. This system was adopted by every sueecssful 
concern im the city. Tf the Corporation wer» wasting the ratepiyers?! 
money, the figures would show wiere they wer» wrong. 

Newark.—The Board of Trede heve threatened to revoke the 
Council's provisional order, but the Gener?! Purposes Committee hiss 
informed the Board thet. owing to the large expenditure of the keet 
few yera on other matters the Council had not been prepared to 
undertske the supply of electricity themselves, acd they have asked 
that the orders should not be revoked. 

Nottingham.—'l': e Carltoa-road iremway route wes opened for 
(гаће on Friday. | 

Piympton (Devoa).—' Тһе County Council hove given permi-sion 
to Messrs. Heath & Со. to lay underground cables in this district for 
supply of eleetrieit y. 

Presentations.—On leaving for the Argentina to become zssisiant 
engineer to the River Plate Electricity Со. Mr. В. Hesketh (chi f 
vssistant engineer of the Folkestone Electric Supply Co.) hes been 
presented by the staff and employés with three travelling trunks, 

Mr. C. Sheppard. mains superintendent for the Windsor Electrical 
Installation Co., has been presented by his colleagues with a piece 
of silver plate on his leaving to take пр an appointment at Hertford. 

Provisional Order Revocation.— The Barnard Cest!e Electrie Light- 
ing Order, 1900, has been revoked as from Dec. 13. 


Rowley Regis.—The Board of Trade have grented è further ex- 
tension of time for the construction of the light railway from Cradlev 
Heath. through Quarry Bank to Brierley Hill, Negotiations аге 
proceeding for a transfer of the light railway order to а compen y, 
for whom Messrs, Hawtayne & Zeden are acting. | 

Scarborough.—At a meeting of the Council on Fridev it was 
resolved to proceed against the Searborough Tramways € . for von- 
compliance with the Board of Trade Orders to ran a limited wiaier 
service of trams zt Searborough. 

At the Police Court a summons wes granted against the compeny 
for failing to provide a service of cars, and it was mede returne ble for 
Wednesday. Jan. 11. 

School Lighting.—Whithy Council will supply electric current for 
lighting the new secondary schools. 

Scottish History Exhibition.--The British Westinghouse Co. offer 
t» provide the necessary plant for supplying this exhibiiion, which will 
be held in Kelvingrove Park, Glasgow, next vear. with electrical 
energy. provided Glasgow Corporation agree to purchase the plent 
after the termination of the exhibition at £4.805. 

This figure is considerably less than cost price, and the price need not 
be paid until the plant is required for one of th» municipal generating 
stations or sub-stations; and if only part of the plant is taken over to 
begin with, the payment shall be pro rata. The engineer (Mr. W. W. 
Lackie), having stated that at least one-half of the plant will be required 
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next winter, and tliat the acceptance of the offer will save the Corporation 
the expense and trouble of removing transforming plant from one of the 
generating stations to the exhibition and taking it back again towards 
the end of October, at a time when it might be too late to be of use for the 
next winter's load, the Electricity Committee recommend acceptance of 
the Westinghouse Company's offer. 

Shorediteh (London).— The Lighting Committee have approved 
tota! estimates of £8.978. prepared by the electrica! engineer (Mr. 
C. N. Russell). £951 is to be expended on small extensions of dis- 
tributing mains to supply new consumers, &6.247 for new main 
feeders and £1,780 for services, | 

Smart Work.— We are pleased to be able to record a piece of smart 

work recently carried out by the staff of Shipley Council electricity 
depart ment. 
B At IO a.m. Oth inst. а telephone message was received for an electric 
motor; at Il a.m. the application form was filled in and signed by the 
applicant and the deposit paid over. Within 24 hours a motor outfit, 
including switchgear, &e.. had been removed from another firm's premises 
(where a larger motor had been installed) and taken to its new home and 
re-fixed, the distributor cable tapped and jointed on to a service cable, 
the necessary wiring erected, and all connected up and in working order. 
The work was done by the ordinary staff of the department in the usual 
working hours. 

Southampton.—Owing to the large number of lighting consumers 
recently connected in the Shirley district the main from the Western 
Shore works to Shirley is to be duplicated at a cost of £1.350. and 
£550 is to be spent in strengthening another main. Last year the 
increased sales for eurrent amounted to nearly £5,000. 


South Shields. —'l'he Council have informed the L.G. Board that 
the accumulated deficit on the electricity undertaking shall be finally 
cleared off on or before March 31. 1915. 


Sunderland.— In lieu of gas Villette-road and Rosalie-terrace are to 
be lighted with 100 c.p. meta! filament lamps, fixed one upon each 
tramway pole. at an annual cost of £2. 9s. each for maintenance, 
and £I. 15s. each for brackets, lanterns and fixing. 

The title of Mr. A. Blackman has been chenged from that of 
Borough Electrical Engineer and Manager to Borougi Electrical 
Engineer and General Manager. 

Taunton.— Councillor J. Spiller has beea elected chairman of the 
Electricity Committee. 

The report of the Committee, presented to the Council last week, stated 
that'the old rectifiers and Willans engine had been broken up, and offers 
were being obtained for the scrap material. 

In order to meet the requirements of the Home Office, the Committee 
had instructed the electrical engineer to bring up an estimate for recon- 
atruction of the switchboard and the carrying out of other necessary work. 

Tonbridge.—'The Council have received sanction to а loan of £820 
for additional plant for the electricity works. 


Wireless Telegraph Notes.—In connection with the transmissio n of 
wireless messages between aeroplanes and terra firma. it is announced 
that M. Maurice Farman has been successful in conducting such 
communication over a distance of 10 km. 

‘The Review of the River Plete ` announecs that the Argentina 
Naval Committee have selected а point for the Taleahuano wireless 
station at Rocuant, where the equipment ordered from Europe will 
be of sufficient power to communicate with Buenos Ayres or with 
vessels lying et Punta Arenas. 

The following note appeared in the “ Daily Chronicle " for Dec. 22 
from its Paris correspondent : 

Prof. Cerebotani, the Italian. scientist who last year invented an appa- 
ratus which prints off telegraphic messages in Roman characters as they 
are received at their destination, has now applied his invention to wireless 
telegraphy. Prof. Cerebotani maintains that with his invention wireless 
messages may be printed on a tap: in Roman characters after the manner 
of those received over the ordinary land-hnes. An exhibition of the 
working of this ingenious contrivance was given to-day т laris in the 
presence of а number of experts. 

Yarmouth.— The L.G. Board have sanctioned a loan of £3.500 for 
mains, £750 for cooling tower and £1.550 for public hghting. 


Ystradygynlais.—The official opening of the Council's electricity 
works took place yesterday (Thursday), when the Baroness Ceder- 
strom (Madame Patti) switched on the electric current. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The Rosario Electric Tramway Co. have asked 
Rosario Municipality to extend their concession 25 years. until Sep- 
tember, 1985. 

The company offer to construct 30 km. (187 miles) of new line in accord- 
ance with the plans of the municipality and to increase the line by 10 km. 
(61 miles) for every increase of $1,000,000 in the annual receipts, such 
increases of 10 km. to cease 20 years before the expiration of the conces- 
sion. They also offer to reduce the fare to a uniform one of 10 certs, to 
construct. a double line in the Avenida Central, and to abandon the legal 


proceedings they intended to bring against the Corporation for not having 
been allowed to construct the line in Avenida Belgrano. 


The Finance Department have reported unfavourable to Buenos Aires 
Municipality on the project of Mr. E. Volpatti for an electric light and 
power concession. 

Australasia.— The © Australian Mining Standard " states that the 
Minister of Trade and Customs (Mr. Tudor) was recently asked by two 
Sydney men what encouragement the Federal Government would 
give to their propose! to stort manufacturing electric wires and cables 
and other materia! required by the Postmaster-Genera! в Department. 
Mr. Tudor is reported to have asked for further information as to the 
probabilities of successful business being done, and the extent of the 
imports of electrie cables and wires, after which he will submit the 
matter to the Cabinet. 

Melbourne Council recently approved of a proposal that their electrical 
engineer (Mr. Н. К. Harper). proceed on а seven months! tonr to 
Enrope and America to make himself acquainted with the latest develop. 
ments of electrical practice, and voted £500 for his expensas. 

Fhe shareholders of Mortlake (Victoria) Chees> & Butter Factory 
have endorsed the proposal that the company should undertake the public 
electric lighting. 

Dandenong (Vietoria) Shire Council have decided to borrow money for 
an еселеу scheme. The Council have received а report in favour of 
such action from Мг. G. В. Lincolne, electrical engineer. 

Healesville (Victoria) Shire Council have instracted thoir engineer 
(Mr. J. №. Noble Anderson) to report on the advisability of establishing 
electricity works. 

Alexandra (Victoria) Shire Council have decided to obtain a report from 
Mr. J.T. Noble Anderson on the practicability of establishing electricity 
works and using either water power from the Rubicon falls or suction gas, 

The Victorian. Railway Commissioners are installing electric. track- 
locking gear to the Melbourne suburban railways, and have engaged six 
expert workmen in England. Several additional sections of the lines 
have of late been supplied with Sykes’ signalling apparatus. The signal 
workshops are being extended. 

Kew (Victoria) Council have drafted a Bill to empower the Council to 
construct tramways. 

Mr. Swinburne, M.L.A.. recently gave notice of intention to introduce a 
Bill to extend the provisions of the Tramways Act. 1890, to the munici- 
pality of Hawthorn. and to authorise the Council to purchase the Haw- 
thorn branch tramway. 

The preparations for the electrie lighting of Newton (N.8W.). by the 
Balmain Co. аге practically completed, and the publie. lighting will 
be commenced in the new year. Are lamps are already used in some of 
the buildings. 

Launceston (Tasmania) Corporations stone quarry, near the Cataract, 
has recently been equipped with electric power plant. which will increas > 
the crushing capacity from 100 to 150 tons por day. The electrical 
equipment comprises tive Westinghouse motors. 

The Electrical Trades" Union (Sydney) resont the practice of the Post 
Office Telephone Department of employing casual labour on important 
electrical work, and demand that the permanent staff be increased, 

New Town (Tasmania) Council recently gave instructions for the 
signing of the permanent and interim contracts for the sapply by the 
Complex Ores Co, of electrical energy for ligating the town. 

Euroa (Victoria) Shire Council have accepted tenders for electricity 
generating plant, which is expected to be completed т six months. 

Ararat (Victoria) Council recently adopted the principle of electricity 
supply, and decided to consider the question of sending three members to 
inspect the Korumburra installation. 

Coburg (Victoria) Council desire to equip electric tramways in the 
borough, and have given Mr. Peers (the owner) notice to cease to run his 
horse tramcars on the municipal street. The price the Council have been 
asked to pay for the existing tramways is £3.250, which the Council ceon- 
sider unreasonable. 


Buenos Ayres Exhibition Awards.— The following awards have heen 
made to British exhibitors at the Railway and Lend Transport Èx- 
hibition at Buenos Ayres :— 

Edgar Allen & Co.. gold medal for railway crossings ; A ppleby'« (Lt). 
grand prize for transporter; Belliss 4 Могсот. grand prize for steam 
and kerosine engines, and grand prize for compound steam engine ; 
British Thomson. Houston. Co., grand prize for d.c. and а.е. motors: 
Brown Bayley s Steel Works, gold medal for steel springs, &e.: Badlivant 
& Co., silver medal for cables; Andre Citoyon & Co.. diploma of honour 
for helical gears: Chance Bros. d Co., grand. prize for signal. bumps 
Consolidated Pneumatic Tool Co., grand prize for ait compressors, Ке. 
Crossley Bros.. grand. prize for vertical gas engine ; Equipment & En- 
gineering Co.. honourable mention for special tramway material ; Gal- 
laways (Ltd.) grand prize for boiler with superheater ; General Electrie Со, 
diploma of honour for dvnamos, &e.; (Grajton d Co. grand prize for 
travelling crane; Had ficld’s Steel Foundry Co., grand prize for tramway 
equipment: Hawksley. Wild & Co.. gold medal for patent boiler; Hay- 
ward-Tyler d Co., diploma of honour for pumps; W. T. Henta s Tile- 
graph Works Cn., diploma of honour for telegraph and telephone cables 
and wires; Гната Rubber, Gutta Percha «€ Telegraph. Works Co. grand 
prize for brakes, grand prize for tyres for automobiles. gold medal for 
rubber matting, and diploma of honour for telegraphie apparatus; 
Miller & Co., grand prize for chilled steel wheels; New Phonopore Tile- 
phone Co., gold medal for telephone apparatus for use on telegraph lines : 
Power Plant Construction Co., bronze medal for lamps; Railway Signal 
Co., grand prize for signals; А. Reyrolle & Co., diploma of honour for 
electric switch gear for power house; Rylands Bros.. gold medal for wire ; 
Saxby & Farmer, grand prize for signals: Selson Engineering Co., grand 
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prize for machine tools for tramways Salu elut ( 1909), Ltd., gold medal 
for automobile lamps: J. Stone d Co., grand prize for lighting and ven- 
tilition of trains; Synchronome Ca.. gold medal for electric clock ; Taylor 
A: Hubbard, grand prize for travelling crane: Teasdale Bros.. gold medal 
for oil engine with dynamo: Vandi recll à: Co gold medal for electrical 
accessories: Jack rs, Sous d Малт, grand. prize for electric motors ; 
Whiterosa Co., gold medal for wire. 

Canada. — l'arliamentory powers sought in the ensuing session in- 
clude (1) the incorporation of the Canadian Northern Branch Lines 
Co.. the construction of a number of lines of railway end the use of 
electrical and other energy, and (2) the construction by the Buffalo, 
Niagara & Toronto Railway Со. of a brench line from Niagara on the 
Lake to St. Catherine s and the use of motive power other than steam. 


New Zealand.—4 firm of engineers at Christehurch desire to get 
into touch with British manufacturers of machine tools (especially 
]2in. centre jap lathes, milling machines and gear cuttiag and 
shaping machines) and electrie motors, cables and fittings. Com- 
munieations to Н.М. Trade Commissioner, 9, Grey-street, Welling- 
ton, N.Z. 


Russia.—A specia! commission has been appointed to report upoa 
a petition of Mr. Chas. H. Stuart for а concession for the exploitation 
of the Terek Falla; near Lars station, and the Goktscha Falls, in the 
Government of. Eriwan. The two hydro-electric stations could 
supply the whole of the Caucasus with electrieal energy. 


South Africa.— The '* African World " says a recent report of the 
Works Committee of Krugersdorp Council shows that provision 15 
being made for connecting up the hospital with the local electricity 
works and for additional street huhting. 

With regard to the portion of the Works Committee's report recom- 
mending the approval of the Randfontein electric lighting scheme and 
earmarking £3.700 for same, the Finance Committee are unable at pre- 
kent to recommend the expenditure. ‘The Council accordingly referred 
the matter hack. . 

The Johannesburg Tramways and. Lighting Committee recently de- 
cided, on the advice of the town engineer (Mr. J. Dobson). to obtain ten- 
ders for supply of meters for tramears. Mr. Dobson's estimate for all the 
Cars is $500. 


Switzerland. —The Swiss Federal Budget for 191] includes alloca- 
tions of fr.4, 166.000 (about £166,500) for materia! and tools for con- 
struction and extension of telegraph and telephone lines, and 
fr. 1.129.000 (545.160) for telegraph and telephone apparatus. 

Turin Exhibition.—Tnhis exhibition is to be opened by the King of 
Italy on April 29. 1911, and is to be of an international character. 

The exhibition grounds extend along both banks of the river Ро, and 
are in the Valentino Park. About 500 ft. from the left bank of the river 
and 35 ft. above it, in a commanding position at the south-east end of the 
park, is the magniticent main facade of the buildings for the specially 
fire-resisting British section which alone with the international machinery 
hill and one or two other buildings stands on the side nearest the city. 
and within a few minutes’ rideof the central station. The space available 
for occupation. by the representatives of British. industry. within. the 
rection ds д acres, and indications show that, however. successful the 
efforts of the Exhibitions Branch of the Board. of Trade in Brussels, 
Buenos Airesand Vienna, the Turin Exhibition is likely to ereat? a record. 
The hydraulie power in use for industrial purposes in Piedmont in 1903 
мая 132,048 Ho, the other power in is: being 126,162 н.р. Phe yearly 
rate of increas sin the use of hydraulic power since 1903 has been about 
LOU Hop. Phe concessions for new hydraulic power granted in [909 
were 134, totalling 21.784 н.р. against 24 concessions, totalling 03,582 Н.Р., 
т 1903, and 29 concessions, totalling 104,957 n.r., im 1907. 

Elaborate precautions will be taken by the authorities to prevent the 
occurrence of fire. Turin, indeed. which has held great and successful 
exhibitions of this kind in past years, prides herself on having had her 
fire sorvice so organised that there has never been а serious fire on any 
of thes? occasions, and now, in view of the Brussels disaster, greater 
efforts than ever are being put forth to ersare safety. The Executive 
Committee of the Turin Exhibition are taking extraordinary pains to 
protect the property of those who, in a sense, may be regarded as their 
guests; but the Exhibitions Branch of the Board of Trade is making 
asnrance donbly sure. and when the work is completed the British section 
will be alui st permanent in construction, ‘To begin with, the buildings 
are practically isolated, The International Machinery Hall alone touches 
one of them, and that at a single point. But at this point a groat fire- 
proof wall 3531 т. in thickness has been built across the entire 150 ft. of 
contact. Above the corrugated iron roof it rises to a height of 313 in.. 
and in it there are six great iron doors, each measuring more than 20 sq. 
yds. Thess are provided with counterweights, s» that with the utmost 
cast and rapidity in case of danger they can be shut down, A passage 

16 ft. wide has been made completely around the buildings, with a view 
to enabling the British fire brigade, which did such excellent: work in 
Brussels, and which will be in constant attendance in Turin as long as 
the exhibition buts, to reach any threatened. point without delay. The 
whole of the walls of the buildings are being covered internally from top 
to bottom with Frazzi hollow bricks 11 in. thick, and these in turn are to 
receive a coating of plaster 3 in. in thickness With similar protection 
the aides of the windows and doors ave to be provided, so that it will be 
impossible for flames to reach the interior of the walls. The pillars, 
which because of their shape cannot be rendered fireproof with Frazz' 


bricks. are to be sheathed in iron wire which will bear à non-inthammable 
coating of plaster 1} т. in thickness. ‘Throughout the pavilion. and 
galleries the ceilings are to be covered with metallic bathing substantially 
eoated with plaster. The roofs of all terraces are being protected with 
galvanised iron, whilst the woodwork of doors and windows is to be 
painted with asbestos, the doors in every cass being fitted with ©“ panie 
bolts," so that there may be instant means of exit should an emergency 
aris’. Every precaution is being taken to guard against the danger due 
to short-cireuiting, and a complete system of lightning conductors 13 to 
b» arranged. 

Uruguay.—Concessions have been granted to Silveira Hermanos 
for electricity supply in the town of Melo, and to Carbonell & Co. for 
supplying electricity in Trinidad (Uruguay). The concessions are 
for 25 and 20 vears respectively. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders sre invited up to Merch 14 next for the instillation of 
wireless telegraphy at Thursday Island and Papua for the Com- 
MONWEALTH POSTMASTER-GENERALS DEPARTMENT; and up te 
April 18 next for supply of one common batiery switchboard to the 
Postmaster-General’s Department in WESTERN AUSTRALIA. Tender 
forms and specifiertions from the Commonwealth offices, 72. Vic- 
toria-screet, London, N.W. See advertisements. 


Tenders ere invited up to Feb. 7, 1911, for supply of 250 indicators 
and up to Mareh 7, 1911, for the supply of 11 sections of branching 
multiple magneto lamp signalling switchboard for the Postmaster- 
General's Department in Vicrorta. Tender forms, specifications, 
&e., from the Commonwealth Offices, 72, Victoria-street, London, 
S.W. See also advertisements. 


East Ham Corporation invite tenders for supply and erection at 
the electricity generating station of one 1,000 kw. triple-expansion 
medium-speed engine and generator complete, and one evaporative 
condenser for 4.000 №. of steam рег hour, with air and circulating 
pumps, valves, &с. Specification and form of tender from the 
engineer and manager. Mr. W. C. Ullmann, ‘Tramway Depot, Nelson- 
strect, East Нат. Tenders to the chairman of the Electric Lighting 
and Tramways Committee by noon Dec. 30. 


Гохрох County Council invite tenders for certain high and low- 
tension switchgear, Specifications, forms of tender, &с., from the 
clerk of the Council, Mr. С. В. Gomme, County Hall, Spring-gatdens, 
S.W. Tenders by 11 a.m.. Jan. 10, 


Leyton Urban District Council invite tenders for the supply and 
erection of a 600 kw. mixed pressure steam turbine set, with all 
accessories. Tenders must be delivered at the meeting of the 
Council at the Town Hall, Leyton, on 29th inst. at 7 p.m. 


кутох District Sub-Committee of Essex. Education Committee, 
Town Hall, Leyton, require tenders by 7 p.m. Dee. 30 for the 
electric hghting. &e.. of the New County High School, Forest-road, 
Leytonstone. Plans from Mr. W. Jacques, 2, Fen-court, London, 
Е.С. 

IstiNuTON (London) Lighting Committee invite tenders for supply 
and erection of h.t. switchboard. Tenders to Town Clerk by noon 
Jan 12, 1911. 

MANCHESTER Tramways Committee require tenders by 10 a.m 
Jan. 9 for specia! (permanent way) track work. Specifications, &с., 
from Mr. J. М. McElroy. 

SALE Council require tenders by noon Jan. 7 for the supply and 
erection of Diesel oil engines and generators. Specifications, &e., 
from Мг. С. Hopkinson, 29, Princess-street, Manchester. 


SALFORD Corporation require tenders by Jan 16 for the supply 
end erection of steam-driven air lift pumping plant at (heir e!ec- 
tricity works, Particulars from the Borough Electrical Engineer. 

HackNEY (London) Guardians require tenders by 10 a.m. Jan. 4 
for the ша Пабоп of telephones in pavilions A and B at the intir- 
mary and the removal of the existing installation in pavilion А. 
Specification, &c., from the Clerk, Sidney-road, Homerton, N.E. 

Tenders are invited up to Jan. 25, 1911, for the supply to the Post- 
master-General’s Department in New Soutn WALES of one portable 
petrol-driven winch, and until Feb. 1 for supply of testing equip- 
ment. consisting of rotary converter, transformer, switchboard, &c., 
to work on а 240 volt d.c. main to the Postmaster-General's depart- 
ment in New Sortu WALES ; until Jan. 24, 1911, for the supply of 
(wisted-pair wire to the Postmaster-General's Department in Vic- 
TORIA ; :nd until Jan. 25, 1911, for the supply of insulators, wires, 
&c., to the Postmaster-General's Department іп SOUTH AUSTRALIA; 
and up to Jan. 10, 1911, for the supply of contacts and condensers 
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and telephone" cable to the Postmaster-General's Department in 
VICTORIA. Tender forms, &c., from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. 

The Chief Commissioner of Government. Railways. SYDNEY 
( N.S.W.), will receive tenders until noon Jan. 23 for supply and erec- 
tion of two 750 kw. transformer sets at Newtown sub-station. Par- 
ticulars from the Electrical Engineer. 61, Hunter-street, Sydney. 


The Minister for Works. Ревтн (W. Australia). will receive tenders 
until Feb. 28, 1911, for supply and erection of electric pumping 
machinery. | Conditions of contract, &e., at the Publie Works Office, 
Perth. 

INVERCARGILL (N.Z.) Corporation want tenders by 4 p.m. Jan. 9 
for an overhead trolley system of tramways, including power-house 
plant, rails, &e., car bodies, car equipments, trucks, overhead mate- 
nial, wires and cables, steel poles, tower waggon, electric lighting 
plant, &c. Specifications from Messrs, W. Coward & Co., 91, Fins- 
bury-pavement, London, E.C., or Messrs. A. Dickinson & Co., 
Central House, Birmingham, and Gresham House, London, E.C. 

SHANGHAT Municipal Council invite tenders for supply and delivery 
eif. Shanghai of two steam turbo-alternators (of 2,000 kw. to 
2.500 kw. each). with surface condensing plant, &е., and four 
water tube boilers with integral superheaters, mechanical stokers, 
economisers, ќе. Specifications and forms of tender from the eon- 
sulting engineers (Messrs. Preece, Cardew & Snell). 8. Queen Anne's- 
gate. Westminster, S.W., to whom tenders by noon of Jan. 4, 1911, 

The Turkish Ministry of Public Works require tenders (addressed 
to M. le Ministre du Commerce et des Travaux Publies, Constanti- 
nople) by March 15 for a concession for electricity supply and the con- 
struction and working of electrical tramways in the Sandjak of 
ADRIANOPLE, the concessionaire being authorised to erect and operate 
hydro-electric stations on the rivers Maritza, Arda and Tundja. 


The Turkish Ministry of Publie Works. Constantinople, will re- 
ceive tenders (until Merch 14) for concessions for the construction 
and working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to ereet hydro- 
electric works on the banks of the Seiboun Teha” river. Conditions 
(on payment of 9s.) from the Ministry. Constantinople. 


S. Thome (Portuguese West Africa).—-Schemes for ЛГ етеу 
Sup; ly. «е. 16 is announced that on March 25 at 3 p.m. proposals 
which will have been sent in for carrying out a series of schemes, to 
be paid for by a limp sum (to be stated in the proposals), will be 
opened in tlie Town Hall, №. Thomé. ‘Phe schemes for whieh pro- 
posals ere required include (а) drainage of marshland and its trens- 
formation into park land. (5) construction of sewers, (e) construc- 
tion of streets to the park lands, &c.. and canalising the River Agua 
Grande, (d) improving the water service, (¢) lighting the town by 
electricity. and the distribution of electric. power. (f) school build- 
ings, town hall and tribunal. The time for the delivery of all the 
schemes is 10 months from the date of signing the contract at Sf. 
Thomé. The proposal to be accompanied by а cheque for Reis 
250.000. The Secretary of the Municipality is Freo. Hintze Ribeiro 
Nunes, 


TENDERS RECEIVED AND ACCEPTED. 


Bredford Corporation have aceepted the following tenders for 
supply of stores for the tramways department for 1911 :— 

Wood & Saberton, bolts and nuts, nails, tools, round bras; red. lead 
piping, &e.; Leeds Screw & Bolt Co., carriage bolts and nuts; Taylor & 
Parsons, washers and wood handles; Oldham Bolt & Nut Works rivets ; 
Wilkes (Ltd.), set serews; British Thomson. Houston. Co., insalated 
material (1in., Jin. В & B tape); General Electric Co.. Chatterton’s 
compound ; Geo, Hattersley & Sons and M. Goggin, tapes; W. Е. Dennis 
& Co. and F, Smith & Co., wires; H. Summerzzill, iron castings ; Jonas 
Well: (Ltd.), malleable and steel castings; Dyer & Young. copper con. 
{ео г contacts; Brown, Muff & Co.. sponge eloths; Carr Bros., insulated 
bolts ard strairs; Pinchin, Johnson & Co., ferrie oxide and dry colours ; 
В. В. Minton & Co, paints: А. Mingworth & Co., orange shelhe deaf ; 
G.T. Meggison, spirits and acids and drysaltery ;. В. Chadwick, sponges 
and washleathers ; J. Scholetield, Beecroft & Wightman, Rushforth & 
Sons, Hlingworth, Ingham & Со. and J. Kaye, timber. 


London County Council have received the following teaders for 
ch тиши xpperatus for electrically-driven motor ese soe vans et Bow 
and Brunswick-roed fire stations :— 

Electric Constraction Co. (accepted) ..... woe ео L260 


ТОИР ИРУ aus vader RES 304 
General Electric Со. „не EET а se d 
Lancashire Dynamo & Motor С. РИТТЕР РИТ 231 


(Engineers estimate, £260, ) 


The Metropohitón Asylums Board have placed orders with W. J. 
Fryer & Co. for alterations to telephone system at N.W. Hospital 
(£14. 15s.) and for installing accumulator charging plant at К.Ю. 
ambulance station (£26). 


The Railway Department, Victoria, have accepted the tender of 
W. T. Henley's Telegraph Works Co. for 20 > miles le:d-covered 
impregnated paper insulated с bleat £38. 12s. per mile, and that of the 
Australian General Electric Co. for neutral track rele ys at £3. 17s. 7d. 
each. 


The Work and Buildings Department, South Australia. have ac- 
cepted the tender of Morison & Gwyane for the instalation of elec- 
tric light in the new quarters for nurses et Adelaide Hospital, at 

£223. 2s. 


£22: 


Sunderland Corporation have accepted the tender of Siemens Bros. 
Dynamo Works (Ltd.) for supply of 300 Tantalum lamps for street 
lighting. and that of Ferranti Limited for an oil break switch for a 
turbo-generator, 


Sydney (N.S.W.) Council have ordered ё 2.000-am pere switehbos rd 
pine] from the Australian General Eleetrie Со. at £90 (including 
removal end retixing of two existing panels). | 

Euroa (Victoria) Shire Council have accepted the. tenders. of 
Hornby & Son for en 81 H.P. engine end suction gas plent. and that of 
Warburton, Franki & Co. for electries! pl nt. 


Bermondsey Council hzve aeceptel the tender of Johnson & 
Phillips for two three-way disconnecting boxes, and that of Crompton 
& Со. for are lamp parts. 


Камел Council have accepted the teader of the executors of 
Joseph Birtwistle for wiring the refuse destructor and premises et 
the central end Clarkeholme depots. 

Chatheon Council have secepted the tender of ihe London Com- 
merei! Electrical Со. for osrem lemps. 

The Postmaster-General, New Zealand, lias accepted the tender of 
Joseph Nathan & Со. for 25 tons h.d. copper wire, at £1725, 


Bolton Electricity Commutiee hive accepted the teader of W. Н. 
Allen. Son & Co. fore pump. 


Whitehaven Council have accepte d the tender of D. Bruns & Co. 
for wiring work at the hospite. 


Colwyn Boy huve eccepted the teader of Bertram Thom for 
switehigear at £84. 

Avr Council hz ve accepted the tender of Reid & Со. for wiring the 
new pavilion «t £175. 

Sherburn Council have 2ecepted the tender of S. Морат & Co, 
for a public lighting instalation by electricity. 

Government Contraets.— The following tenders have been »ecepted 
by the British Government Departments i = 

War Office.—G. E. Taylor & Co., electric light installation work at 
Deepeut. 

¿ndia Office.—Siemens Bros. & Co.. electric cells; General Electric Co., 
dynamo: Lancashire Dynamo Со, meters; British Insulated & 
Helsby Cables; sounders. 

Crown Agents for the Colonics. —Babcock & Wileox, boilers; MeKenzie 
& Holland, signalling and interlocking material; В. Johnson & Nephew, 
copper wire. 

General Post Office. Сей Telegraphic Appliances Synd., telegraphic 
apparatus; Call^nder's Cable & Construction Co. and Johnson & Р hillips. 
paper core cable: Western. Electrie Со. retardation coils; British 
Insulated & Helsby Cables, flexible cords; Вох, Ltd. Doulton & Co. 
and Taylor, l'unniclitf & Co.. insulators; Colley’s Patents and Waterlow 
& Sons, telegraph paper: Siemens Brothers & Co. lightning protectors ; 
British Insulated & Helsby Cables, bell receivers; British Insulated & 
Helsby Cables and International Electric Co., t lephone bell sets: 
Western Electric Co... local telephone exchange equipment at Prince 

Zdward-street, Cubis-street, and Shuttle-street, Ghsgow, and at Sutton, 
Surrey. 

Office of Works. 


—tieneral Electric Co., are lamp carbons. 


BUSINESS NOTICES 


Siemens Bros; Dynamo Works notify that their store and show- 
Ini at 39, Upper Thames-street. E.C.. will be closed on 26th and 
27th inst.. and also for stockteking on 30th and ЗЕЕ inst. 


Mr. W. Н. Clegg. А.М... ЕЛ. who has been with the Edison & Swan 
United. Electrie Light Co.. s district superintendent at their Leeds 
depot for the past three years, has resigned to take up the position 
of commercia! and sales manc ger of the Ad: ams Watkin Co. 

Mr. J. Conwey Price informs us that, owing to incressed business 
in advertisement designs. he has taken additional premises and has 
added to his staff. A studio has been added to Mr. Price's facilities, 


Patents Development. —The owners of patents Nos. 1.451 1908, 
relating to “ Improvements in submarine signalling apparatus " ; 
1,848 1908, relating to “new and i improv ed apparatus for alternative 
wireless telegraphy and telephony“; and 14.775/1908, relating to 

** improvements in transmitting apparatus for submarine signalling," 
desire to negotiate for granting licences. Applications fo Messrs. 


Lloyd Wise & Co., 46, Lincoln's Inn-fields, London, М.С. 
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* The proprietor of patent No. 28.132/1907, for “ Improvements 
in storage battery plates," desires to enter into arrangements for 
exploiting same in this country. Applications to Messrs. Haseltine, 
Lake & Co. 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 

Laying a Submarine Telegraph Cable. — А good view of the c.s. 
"o Кага лу, belonging to Messrs. Siemens Bros; & Co. appears in 
" Nyren and Shipping ` for Dec. 14. The view shows the" Faraday ” 
off the coast of Northumberland, near the Newbigyin station of the 
Great Northern Telegraph Co. 

Radec Lamps. -Our notice of these lemps last week might have 
given the impression that this was the name of an entirely new lamp 
only just put on the market. The Radium Eleetrie Со. ask us to 
stite that the Rad e lamp has been on the markei for some time 
past. end that the recent announcements relate to the special prices 
at which the lamps are offered and the improved efficiency of the 
lmp. 

CATALOGUES. 

GRIFFINS “ScrENTIFIC HANDICRAFT. —We have received. from 
Messrs. J. J. Ст & Sons. of Kingsway, London, W.C.. a copy of 
the Hth edition of their illustrated. and descriptive catalogue of 
маелиНе apparatus, This publication, which bears the title * Scien- 
titie Handicraft.” is not merely of the ordinary catalogue standard. 
It comprises 1.037 pages, is handsomely bound in green cloth. end 
covers prectieally the whole range of scientifie physical apparatus. 
It is divided into three parts. The first deals with such erticles as 
laboratory furniture, balances, microscopes, mechsnisms, engine 
indie tors; speed counters. wood working tools, meta! working tools, 
models for te»chiag machine construction and drawing. drawing 
instruments, berometers, hydroste ties. physiograohy. hygiene, &c. 
Part И. is devoted to apparatus in conneciion with sourd, heat and 
light; whilst Part HT. deals with electricity and meznetism. This 
section is divided, тз might be expected. into three divisions—viz., 
frictional electricity, magnetism and voltsie electricity. In. most 
cases the object of the apparetus, as well as its main features is 
mentioned. The velue of the book is enhanced by a large number of 
tebles. These include those physical constants to which frequent 
reference is nevessary, such аз specifie inductive capacity, specific 
resistance, thermo-clectric Е.М. Г.в. tables of logarithms, natural sines. 
&c., and some hints on the management of eceumulators and smell 
dvaamos, Griffin's ©“ Scientific Hendierati © will therefore be useful 
to all who are interested in scieniifie epperatus, 


BANKRUPTCIES, LiQUIDATIONS, &c. 

Tne discnesve of Ну. К. ©. Barham (trading as the South of 
Киа Electrical Engineering Co.), 60, Fratton-road. Portsmouth, 
is suspended for two yeers trom Oct. 13. 

А first return (75. 6d. pershare) to contributories of the Phosphor 
Bronze Co, (Ltd.) beeame payable yesterday (Dec. 22) at the office 
of the liquids tor, 8, Frederick’s-place, Old Jewry, London, E.C. 

A second dividend (1з. 4d.) is payable Dec. 29 et Messrs. Jose!yns, 
Miles & Cows, 28, King-street. London, E.C., to ereditors of Joseph 
G.S. Cunniniton end Harry P. Alison (trading as Laing, Wharton & 


Cannington), eleciries! eagineers aid contractors. 7, Great Newport- 


street, London. W.C. 

A ineetiag (0 reesive an account of ihe winding up of Telegro ph & 
Fetephoze Instruments (Lt) will be held on Jan. 25 2i 25, Victoria- 
street, Bondon, S.W. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. ~The undermentioned A prlications (except those marked 1) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
0L en far Inspection 12 months after the date attached {о them, tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
Of inventions. When comulete Specification accompanies application, an asterisk 15 aGixed. 


ЕА Novemt:r 21. 1910. 
р ГАЯКЕЗ-НАр Н. біти ере alternatine-zurrent motors, — Н 
«(Ул Siemens & Hatske AK;-GE; Automatic telzphone circuits. (Date applied 
MEME ee еТ 
27.97 Еее. Elers reeulators and the like. 
LIJI ELEK ROMECHANISCHE WERKE СмвН. Rectificition of alternating electric 
елат and to deviczs tor use therein. (Dat? applied tor, 22.11 5.) *1 

? 405 Gaon | November 22, 1910, 

39 MASNETT, Switchboards, 
[7.119 FuercuEs & Garancuse. Starting electrical induction motors. | 
MET RUM. Век әк. Submarine telegraphy and signalling. (Date applied 

oF. ^ lU. 
27.155 H-tusre« & VaurgevgLL. Electrical ignition apparatus particularly applicable 
„ fot internal-combustion eneines. 

27.162 Beer u & М коян CxvciBLE Co. Carbon brushes for dynamo-electric machines. 
27.170 Stemsns Вк s Dysaxo Works. (Siemens Schuckertwerxs G.m.b.H., Ger- 
27 173 в‘ Im rsvine the power factor of repulsion motors.* 
57 174 о чт & Besir. Power transmission apparatus. | e. 

; с. Ven veut Риїкзт:ю®г ЕГ Cre. Suspension chain for high-pressure electric 

tsm wires. (Date арта for, 5 4 10.)%+ 

27,176. Аг. zhanski. Manufacture of electric accumulator plates.® 


November 23, 1910. 

27.199 Hearn & Sons, HARRISON & Lines. Manufacture and construction of electrical 
batten lamp holders. 

27,205 Evectric Construction Со. & Pensapene. Carryine brushes for electric 
machines and holding them up to their work and in their electrical connections. 

27.240 Bacci. Incandescent electric lamr.* | 

27,247 GIRARDEAU. rparatus for the emission of Hertz oscillations. Date applied 
for, 26 11 Wirt 

27.248 КА! АМВА. Switch plup-box.. (Date applied for, 7 3,10)*t 

27.259 Mutter. Electrical safety fuses.® 

27.261 KakaAveoine. Manufacture of electrodes for secondary batteries or store cols. 

27.265 Leitner. Variable-sseed dynamos. 

27.277 Dicks м. Thermally actuated electric switch. 

27.239 Rane ттом & Co. & RamsboTtTOM. Electuc hoists or pulley Llocks, winches 
and the hke. 

27.300 ScurscHERBAKOFF, Power motor. 


SPECIFICATIONS PUBLISHED, 


1909 SFECIFICATIONS. 
21.595 Lipore. Liquid-centrollers and starters for electric motors. (Post-dated, 
21.3.10.) 
23.224 Witson. Маке and break switches. (Post-dated 11/4 10.) р 
5.586 Eii11sTON & МАЕЕҮАТ. Electric driving. 
25.568 Рене. Operating electrical switches or other devicss an three-wire systems. 
25,785 PARSONS & Law.  Alternatine-current dynamo mactines, 
26.051 К нов. Feedine and reversiny pear for electric dly-op21ated rock drills. 
26.099 МовьЕ. Support of electrical conductors or cables. . 
20.289 Ferouson,  Ebctric liebt systems. 
26422 C x. Electrical switches. 
26.948 Heys. Commutator bars. 
27.827 В.Т.-Н. Co. & Youna. Automatic regulators for dynamo-electric machines. 


1910 SrzciricATIONS, 
747 Hermann & ScHAFFEP. Working arc lamps in series with incandescent lamps. 
(Date агг for, 13 1 292) 
752 Nasi & WESTERN EtLECTRIC Со. Electric magnetic relays. 

1,597 Siemens Bros. & Со & Норогеѕтом. Contacts for electric lampholders and 
lamps. 

2.513 Tate. Rejuvenatine storage batteries. 

2,810 НЕНРАКР & Leveous. Controlline the points of electric tramways and railways. 

3.421 Soc. Anc Nu. ELECTRCMETALLURGIQUE (Proceres РА. Сико. Supplyiny elec- 
tric furnaces with tri-phase currents. (Date applied for, 26 8 29.) 

3.847 Henke. Controlling devices for elzctric motors, 

4,724 Taytor. Hand tool for erinding and cleaning the commutators and slip-rings of 
Гент eenerator5 and motors. 

4.758 DEC ster. Dynamos for lighting and other purposes. 

5.085 Rang & GARRARD. Electric switches. 

7,093 SIEMENS Brus. & Co. (Siemens & Halske Axt.-Ges.) Automatic telephone 
ехсгапеез. 

7.184 JacoviELLO. Producing hieh frequency oscillatory currents. 

8.294 L. DutHeit, К. CHALMERS & Со. Magnetic clutch. (Date applied for. 6 '4.09.) 

8.558 RawLINGS. Earthine device for electric switches. 

9.364 Bourck. Closine ал electric circuit automatically at a temperature variable at will, 
9.634 Siemens Bros. & Со. (Siemens & Halske Akt.-Ges.) Circuits for registers in 
automatic telephone exchanees. | 

9.647 MALCOLM & AriLEYARD. Alternating-current conductors. 

9,888 Ко Automatic safety catches for loads of all kinds, particularly for arc 
amps. 

9.890 АгАМ5 Мес. Со. (Cutler Hammer Mfg. Co.) Electric switches. 

10.097 Loreo:iisT. Electric heatine apparatus. 

10.676 EsrARzA. Reinforced concrete telegraph poles and the like. (Rights under 
Section 91 of the act not eranted,) 

11,054 E SCHUCKERTWEKKE Ges.  Searchlieht apparatus. (Date applied for, 

5 29. 

11.277 EvEssHED & VIGNCLLES. EvERSHED & Payne. Binding screws or terminals for 
electrical p urposss. 

11.294 GorrscaiMipr. Production of Шен frequency currents for use in wireless telz- 
eraphy and teler iony. 

11,583 Hermans & SCHAFFER. Workine are lamps and incandese nt lamps їл common on 
an Метал current creuit. (Dato applied tor. 10 | 10). (Addition to 748 10.) 

11.716 Tuc мусом. Electre furnaces. (Date at; lied for, 13 5 09.) | 

11,717 THomson & FitzGerald. Electric furnaces. (Dat? applied for, 13 5 99.) 


COMPANIES' MEETINGS AND REPORTS. 


—— 
Indiarubber, Gutta Percha & Telegraph Works Со. (Ltd.) 


The forty-seventh ordinary general meeting was held on Tuesday 
under the presidency of Major LkoNARbD DARWIN. T 

The SECRETARY (Mr. А. P. Crouch) read. the. notice calling the 
meeting. 

The CHAIRMAN said he thought they might congratulate themselves 
that, in spite of a very trying vear, the board were able to lay such a 
satisfactory statement before the shareholders. The abnormally high 
prices of raw indiarubber which had ruled during the spring and summer 
of this year were within the knowledge of everyone who read the daily 
press. The anxiety of the board had been increased during the year by 
the desire not to speculate unduly in an abnormally speculative market 
while keeping the company's works supplied with a sufficiency of raw 
material The directors thought that. on the whole, a difficult situation 
had been reasonably met, but it was felt to be prudent to make a special 
reserve of £30,000 against stocks, as mentioned in the first paragraph of 
the report. He did not wish, nor would it be proper in the interests of 
the shareholders for him to state any opinion as to the trend of the 
market during the present season, but he might say that they. in common 
with every other manufacturer of indiarubber goods, viewed with pleasurs 
the development of indiarubber cultivation, and would continue to give 
thos> engaged in it such assistance as lay in their power. The quantity 
of this rubber which would be eventually produced would be very large, 
and plantation rubber would form an important feature in the raw rubber 
market. И was, therefore, to be hoped that those producers who would 
establish a reputation for the quality of their produce would jealously 
maintain that reputation, во that the confidence which was necessary 
between buyer and seller might not be unduly disturbed. ‘This саге 
should be all the greater, because plantation rubber was not atrictly 
speaking a raw product; it was partly manufactured, and therein lay the 
danger so far as quality was concerned. Speaking generally, the business 
done during the year at their Silvertówn and Persan works showed au 
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mechanical engineers, &e. Private. company. First directors, F. M. 
Mosenthin (chairman and permanent man. director) and Е. B. Beard, 
jun. Reg. office, 21, Eagle-street. High Holborn, London, W.C. 

LA REGIONALE ELECTRIQUE DE L'ORNE (LTD.j--(113.227.) Reg. 
Dec. 14, eapital £24.000 in £1 shares, to instal and exploit works for dis- 
tributing electric power in the department of the Orne (France) and else- 
where. First directors ате С. Ridoreau and Couture Taillat (both per- 
manent) Reg. office, 1, Broad-street, Finsbury-circuis, London, E.C. 

MAGNET GALVANISING & PLATING CO. (LTD.) (113.210.)—Reg. Dece 
13, capital £30,000 in £1 shares, to carry on the business of electrical engi- 
neers, electricians, engineers, contractors, electro-metallurgists, Ке. and 
to adopt an agreement with S. О. Cowper-Coles, the Cowper-Coles Engi- 
neering Co, and the Cowper-Coles Galvanising Кура. Reg. efice, 82, 
Victorinestreet, London, S.W. 


MORTGAGES AND CHARGES. 


FERABIN LAMP & ELECTRICAL ACCESSORIES (LTD.)—Debenture 
dated Nov. 23, 1910, to secure £2,200, charged on company’s under- 
taking and property, present and future. Holder, G. E. Cortield. 

COWANS (LIMITED.)—-A memorandum of satisfaction to extent of 
£309 on Dec. 24, of debenture dated May 4, 1999, securing £3,000, 
has been filed. 

ENGLISH ELECTRICAL CO. (LTD.) —Particulars of £3,500 debentures, 
created Nov. 19, have been filed, the whole amount being now issued. 
Property charged, company's property, present and future, No 
trustecz. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD )—А memorandum of 
satisfaction in full on Dec. 1, 1910, of mortgage dated Sept. 39, 1908, 
securing £1,465, 15s., has been filed. 

RAILLESS ELECTRIC] TRACTION] CO. (LTD.)—Issue on Dec. 7 of £750 
debentures, part of a series of which particulars have already been tiled. 

TEWKESBURY ELECTRIC L'GHT CO. (LTD.)—Particulars of £1,500 
debentures, created Nov. 26, have been filed, the whole amount being now 
issued. Property charged: company's undertaking апа property, pre- 
went and future, including uncalled capital. No trustees. 

TRACTION SUPPLIES CO. (LTD )— Particulars of £1,090 debentures, 
created Nov. 15, has been filed, the amount of present issue being 
£6C0. Property charged, company’s undertaking and property, 
present and future. No trustees. 


advance in turnover. In his remarks on the last two or three occasions 
at the mectings he had not referred to the local taxation question, because 
the increases had for the time being been arrested. They had occasion, 
as ratepayers, to appear against the West Ham Corporation to protest 
against the manner in which the question of loans and account-keeping 
had been treated, with the result that their intervention һай been 
justified ; things were changed, and their expenses in connection with the 
matter were paid. The high rating which still existed in the district was 
a great handicap to manufacturing industries. They had had to join in a 
protest against the Port of London Authority, which was charging the 
maximum rates allowable by Act of Parliament. He was glad to say 
that the agencies of the company abroad had, as a whole, done a profitable 
business during the year. The new depot and agency which they had 
established at Christchurch, New Zealand, was opened in July last. and 
they hoped it would prove remunerative. He concluded by moving the 
adoption of the report and accounts. the distribution of a dividend of os. 
per share to the preference sharcholders, and a dividend of Los. per share, 
tax free, to the ordinary shareholders. 

Mr. ROBERT KAYE GRAY seconded the motion. 

Mr. С.А. FLINT said he wished to move an amendment to the effect 
that the £30,000 set aside as special reserve should be so dealt with, less 
an amount sulflicient to pay a dividend at the rate of 2! per cent. on the 
ordinary shares, the latter amount to be carried to a separate aceount, 
and to be paid to the ordinary shareholders in respect of past income when 
it was convenient to the Board to do so. 

The CHAIRMAN said Mr. Flint’s motion could not be accepted as an 
addition to the resolution for the adoption of the report and accounts, 
and he ruled it out of order. He afterwards put the original resolution 
to the meeting, and declared it carried with onc dissentient. 

The retiring directors and auditors were afterwards re-elected. 

ee A Са шысын M 

BRITISH COLUMBIA ELECTRIC RAILWAY СО. (LTD. \—The chairman 
(Mr. R. M. Horne-Payne) stated at the meeting on Monday that the year 
under review and the current ycar up to the present had been essentially 
a period of expansion and continuous reorganisation, but they seemed 
now to have reached a period of settling down to steady. regular condi- 
tions of prosperous commercial life in the cities and districts which they 
served, From the shareholders" point of view nothing could be more 
satisfactory than the development that had taken place and was taking 
расе. И had involved large capital ex penditure, and would involve, he 
hoped, large. although less rapid, capital expenditure for some years to 
come. After a few weeks’ working their management were able to report 
that, almost from the outset, they should be able to саги 5 per cent. on the 
£400,000 which the Westminster to Chilliwack line and its equipments 
had cost. The major portion of their extension works in the Vancouver 
and New Westminster district had either been recently completed. or 
would be completed during the next three months. 


MELBOURNE ELECTRIC SUPPLY CO. (LTD) At the meeting on 
Wednesday the chairman (Mr. J. B. Braithwaite) said that satisfactory | Dave, Dec. 30 and Jan. 13; Mining Shares C Over Day, Dec. 23 
progress had been made during the past year. The number of new HIS oe MES ORO) 66 шжан ай, 554 ; idR а 
customers connected was a record; they had 908 new consumers con- | 573, Lead, English, 131—138 А нарк 134—153 S elter 931. 24 
MM “| ye and they had had an increase of 25 per cent. in Tin, English 22 115: foreign euh 1721: three oats * 172} 
the units sold. There was a reduction in the consumption owing to the | 4 : ү че d 
almost universal adoption of the metallic filament NDS but S cH. Iron, Cleveland, cash, 49,10, three months, 90,85. 


less the sales of current were 628,000 units in excess of last year, or an CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—626,303 units were 
increase of 25 рог cent. ‘They had extended their mains into 321 miles | delivered to consumers during the four weeks ended Nov. 20, compared 
of additional streets, so that they were giving a supply to 132 additional | with 581.567 units in the corresponding four weeks of 1909. 

streets in Melbourne. Their power connections showed an increase CHICHESTER ELECTRIC LIGHT & POWER CO (LTD J—In reference to 
equivalent to 20.000 16 e.p. lamps, and their lighting connection an | the note which appeared in the last issue of Tie ELECTRICIAN (p. 399) аз 
increase equal to 14,811 16 c.p. lamps The power connections and the | to the voluntary liquidation of the Chichester & District Electric Supply & 
extension of mains represented an increase of 321 per cent., and, in spite | Co., the Chichester & District Electric Light & Power Co state that they 
Hr je of metal filament lamps, their revenue was up £7,000. | are the only body authorised to undertake the supply of electricity in 
Pu иче rth year ayt Order Con Tr А aere cupi 
ее nc үш EX rere In pr y | poration, and that they are not in any way associated with the company 

rin Council (granted to Hawthorn). They had | in voluntary liquidation. 


commenced th» supply of power to the Prahran-Malvern tramway: . | 
they had been suppl aie die power so satisfactorily that the е DIRECT ын INDIA CABLE o (LTD) he dirent m ae сао 
rities were asking them to double their supply. luccclono materi liad ee. iv idend at the rate of 6 per cent. por annum (15. 6d. per share), 
moved very much more slowly, but progress was being made there, and tax free, on the ordinary shares for the past half-year. 

their connections showed an increase of about 123 percent. They would HALIFAX & BERMUDAS CABLE CO. (LTD.)—The directors have de- 
have a tramway load during the year at Geelong, and that weit labios n interim dividend at the rate of 5 per cont. per annum (2з. 6d. per 
to an increased demand for the supply. for light and power. The profit share), tax free, on the ordinary shares for the past half-year. 


on the Melbourne undertaking was £19,279, against £20,573, but that REGINA ELEKTRIZITATS GESELLSCHAFT M.B.H.—The Regina Bogen- 


CITY NOTES. 
а 
MEMORANDA (Dec. 221.—Bank rate 44 per cent. (Dec. 1, 1910). 
Price of silver, 2514. per oz. Consols 7J1 —73? for money ; 793—793 
for account, Consols Pay Day, Jan. 5; Stock aud Shares Continuation 
Days, Dec. 28 and Jan, 11; Ticket Days, Пес. 29 and Jan. 12; Pay 


M 


result was due to the coal strike in the early part of the year in New lampen Fabrik G.m.b.H. has altered its name to the Regina Elektrizi- 
South Wales, and to the fact that they had thought it advisable during tits Gesellschaft) m.b.H. and the capital is to b? increased from 
the year to re-engine one of their generators at a cost of £2,000. 1.900.000. (850.000) to 1,750,000m,. (£87,509). 
SHAWINIGAN WATER & POWER CO. —\ quarterly dividend of 1 per 
cent. on the common stock has been declared. 
STOCK EXCHANGE NOTICES.— [he Stock Exchange Committee have 
NEW COMPANIES, STATUTORY RETURNS, appointed Jan. ба special settling day in serip (fully paid) for £1, 200,000 
MORTGAGES AND CHARGES. 54 per cent. first mortgage debentures of the Lina Light, Power & Tram- 
| E Co. (Las Empresas Electricas Asociadas), and have ordered same to 
w quoted in the Official List. The committee have been asked to grant 
=. NEW COMPANIES. quotations to £300,000 6 per cent. Government guaranteed loan of the 
wn пади MOTORS (LTD.) (113,202.)—Reg. Dec. 13. capital £140,000 Electric Light & Power Co. of Cochabamba, and S600,800 additional 5 per 
in £1 shares, to take over the business of gas and oil motor manufacturers cent. first mortgage 20 year gold bonds of the Northern Light, Power d: 
sae on as a branch of their general business by Crossley Bros. (Ltd.) Coal Co. (Ltd. ). | 
and a : t Aant, ' ; x CIR 
о о the share capital of Charles Jarrott & Letts. First TORONTO RAILWAY CO.—A «quarterly dividend at the rate of 7 per 
distr. У У Pe B a K. I. Crossley and W. M. Letts (man. | cent. per annum is announced. 
. . office, Napier-st 1 ; - А : 
HOLBORN ас о J. Q. WHITE & CO. (LTD.)J—The directors have declared an interim 
А WORKS (LTD.) (113,181.)—Reg. Dec. 12 dividend at the rate of 10 per cetn. per share ss tax 
аара STL00/a хыз лу, ; z I ; pe per annum (Is. per share), less tax, on 
, to carry on the business of electrical and ^ the ordinary shares for the half-year to Aug. 31, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFI 
ВЕСЕРТВ. ы SHARE LIST. 


|ELECTRICAL COMPANIES’ 
5 AOGRESOATE, га 


Week or Dec. 
LINE, ә A rumor morta ELS MR 
ended, Мо e Amount [se or Dee: | 
Oo e ы UR High-, Low 
Aberdeen Corporation e Dec. is 19724 + 608 Electricity Supply. £ s. d. est. | est 
9000990090000 90000*9 » 5 + 71 10 5/0 КӨЕ = | 
и n 16 2257063 |+ 272,045 || 10) 4/6 | Ba 4} per б Б аР Ог, Soop ово, Manap | Sh ФА 
А ышкый е "oq iore kd 229 | 10] 6/0 | Do. 6 per Cent. Cum. Second Pref. ......| 10 zi 513 0, Feb Aug | 1 .. 
0010009006000 ser » 9 8,454 + oe "E 44 00. 4 per ent Deb. Бае 101 —1 4 4 7 0 | Jan, July e | ‚о 
Bath сс Trama, Ltd...’ S 14 12.957 |+ 1624 |! 5 3/6 | Do. 7zperCent Рес) SEO 14185 0 1 Man Sept! | it 
Birmingham Corporation .. i 17 35 7 T eile | ! ЗЫ 2 % с Elec. Sup. Co. 4% Guar. Deb. Stock} 99 —102 | 3 !8 6 une, Dec 101 ve 
и а 42,234 h 84 | 5 2/3 Е E. 
ad Fleetwood. -. B 17 40,363 '— 1,262 | St 4% 100. 4 per Cent. Deb. Stock (red.) ......| 95—97 |4 2 6'! Jan, July m 
Bolton Corporation. . ...... Е 18 89 099 + ''829 St. 4% Do. 4j per Cent. Deo. Stock (red.) ...... 102 —104 46 6 | oe • oe 
Ри зн. Clove, 18 | ор 8 2/3 | Do. City Undertaking 44% Cum. Pref. 3—4 |5 3 3, Jan July | ;. ~. 
126,495 |+ 9.485 5! 2/0 | Chelsea Electric Supply Огф.............. 31—33 6 00 | March | ЗА 
Bournemouth Corporation. D:c. 14 68,395 (+ 5,224 [| 54.44% тро. 4$ per Cent. Deb. Stock (red.) ......| 97 —99 |4 1i О June, Dec | -. 1 se 
mondi coena oni. О 185.352 [+ 7,519 | 10 6/0 | City of London Electric Lighting Ord. ....| И —11& | 610 6 ‘Feb, Aug | ill: +. 
ton Corporation. . ... » 18 37,962 1+ 400 10 6 Do. 6 per Cent. Cum. Pref, ........ ....| 141—100 54 | an July 1241 1H 
DAE THAN Сыны. n^ 16 146.218 |+ 9173 | St. | 5% | Do. SperCent. Deb. Stock (red.)........| 120 —124 Ё Oe fine Dar) б оф 
Burton Corporation ...... " 18 ios Hi 2m SE № a 41 рег Sent end DE (red.) .. 7 104 47 © jar July T oe 
Bory Corporation». «ec 18 4199 + 3 ]h 5 6%. | De. 5 per Gent nonCum ры 2593) L8 $76 | е Ee 
сатаа өөр „17 41,259,110 [+ R150 161 | 10; 4/0 | County of London Elec. Supply Ord. ......| 7i—7 6 7 6| Feb Aug T .. 
uet mu TP „ 17 6127 — 126 | 10 6/0 Do. б рег Cent. Cum. Pref. ............| 104—11 590 | Mar, Sept 108, :ol 
Согрогабоп........ » 17 85,008 + 1,442 | St 144% | Do. 4$ per Cent. Deb Stock (red.) ......| 1041—1071 4 3 6! Jan, | 
ТОКЕН: 4363 | 242 |З. Ба Sora Ben рер Боск (190) iin] PE LIO 4 З 6 | MS Ns os 
E E, cete ae 131.126 + 2,994 [|| 5, 2/0 | Folkestone Electricity Supply Co. Ord. ....| 41—48 5:9 0! April, Oct | ..| .. 
t t Lt. Rys | 15 42,614 |t 1,634 | 5 2/6 | Do. S per Cent. Cum. Pref e| 44—58 | 4 13 0 | Mar, Sept 
Qty & South London Riy...| ”.. E: ae st. 44% Do. 44 Ist Deb. Stock (red) ............| 99 —102 4 В 6 | Feb, Aug a 
hester Corporation . eae 141,168 + 3,539 S n. Hova Electric Lighting uo: ее 1—71 | 5 19 3 | April, Oct | Ol! eo 
Corb Electric Trams Со..... „ 15 24328 |+ 187! | 5, 4/) | Kensizgton & Knightsbridge Otd..........| 67 1814 O| Feb, Aug |. фе 
s i t. Trams | » 9 20,959 |+ 3,028 | 5 6% | Do. брег Cent. Ist Pref ........... ...| 5—6 1418 0 | Jan, July E ө» 
Dimas lucnkden | 2^ 8474 |+ 396 | 5& 4% | Do. 4 per Cent. Deb. Stock (red... 93—95 440 pe ke. See 
Daa O rnt de 33602 |+ 1% |5 4% | Kensington & Клее Co. & Notting Hill 
Dudiey-Stourbridge ......| „ 9 39157 iu i | St. | 4° ке! onp aon tp E S e: 2: zs 4 2 0| April, et ME. 
Dundee Corporation ...... n 14 36.817 + 643 | 311% London Electric Supply Ord. а НО 15 9 0. ан | d! 2 
F A OH Sip bU H 7 38,939 |+ 1,703 [| 5 3/0 | Do. брег Cent. Pref............-. c... | 4—5 |538 04 Mar Sept | «| 
ard Corporatia Trama .. " 12,143 |— 557 [| St.! 4% | tDo. 4 рег Cent. Ist Mort. Deb ....... ...| 82 —92 |4 79. Jan, July | 90 .. 
ü am e 3 48,651 |— 60 5| 2/0 | Metropolitan Electric Sup. Ord. .......... 31 —31 6 00 А | Осї E c 
Савом Согроса о се 510.817 |+ 29,777 | 5| 2/3 4j per Cent. Cum. Pref............. 441—414 :2 0| Jan July | с. | ea 
Секе Can LEES w 5.85 - 291 | St. | 44% | Do. 4$ рег Cent. Deb. Stock Ist Mort....| 102 —105 4 5 0: [ш Оес oe oe 
ucester Согрп........... St |332, Do. 3] per Cent. Mort. Deb. Stock (red) | 82—85 | 4 Jan, Jul 
Gravesend- No:thfleet. .. ... „9 10,154 |= "148! 44° | Midland Corm. Tor Power DL AL de 2 6j Jan, July | ++ | +e 
Great Northern & City Rly.| „ 17 33727 + 98i | ", ^| Mort Debit M on ug 
k в 5 e 3 «Фор ж» о» е ө ө ө ө э е ө хо хо о ө ө ө ө ө 6 =» — x в ee ee 
ee e|» 9 29936 |+ 2,836 | s| 1/6 | Newcastle Elzc. Supply Ord......-.-.-- e] 3i-4p |4 2 6| Feb Aug | o| i 
Hastings Elec. Tr est „ 9 12016 |+ 497 || 5 5% | Do. 5 рег Cent. поп Cum. Pref. ........| 41—46 5 26| Fob, Aug | .. 
ное аи 15 26.844 |— 84 || 1004 4j9,| - Ро. 4$ per Cent. Ist Mort. Deb. ........ 10) —102 | 4 8 6! Jan, July |. | «e 
реа оо эк 17 $464,020 | + #29 966 | 100 5% | North Metro. Elec. Power Sup. 5 Morts....| 9741—9%'506 — dns 
Huddersfield Corpo. sssri н 17 65413 (+ 3,909 || 10! 6/0 | Notting Hill Electric Ога........... ee] ИН 16 о 0! Магсћ.... .. | ‘9 
Word better | ow dI 102,650 |+ 5,241 | 5 3/0 | Oxford Electric Ord. ............. ess] 6—6 |5 4 01 March....| «| « 
llkeston District Cough. id H 19.676 + 1,209 t. 49, Do. 4"6 Deb. Stk. ооо о фо э ә ов» у о ә» э ө ө ә е 93 —97 ee | sé PES ec on 
Ipswich Corporation ... ро» 17 4,828 |— 221 ! 5 5/0 | St. James' & Pall Mall Elec. Ord........ sx 71—71 | € 9 о, Feb, Aug 75; .. 
ldeof Thanet Са... |” 16,163 |+ 913 |] 5 3/6 | Do. 7 per Cent. Pref............ e| 61—78 |415 0; Feb, Aug й ?& 
ШОН nt co ire nde H 2720 |+ 240 [534% Do. 3j per Cent. Deb. Stock (red.) ...... 8 —88 |319 6 dam July | ++ | e 
eey Corporaion......| О doc le 7. Bend Stm а o ch eS ge ae C epos 
Kidd i " J u naon ectric uppiy "ec 4 6 ri eose "n a 
peal ire ее a 5,414 |+ 16. St | 5% | Do, $% Ist Mort. Stock (pd). crees 100 лоз | 4 12 e| h. ОЖ qe 
Lanarkshire Trams Co. ....| „15 69693 |+ 4854 | ligi | Do. 7 per Cont Cum, Pref, sees] Pty |e yao! Feb Aug | +. | ce 
*Leamineton nited .....,.. » 14 64,976 |- 363 [ St. |4 | Do. 4{ Ist Deb. Stock (red.)............ "39 411 0 April Oct "- ж 
м! Se " 9 8283 |- 349 5 2/6 Urban Electric Supply Ord. ..... UE эд qs 4—1 | | April, Oct a zb 
laaa SAER I чш " v 263,752 |+ 8614 | 5 2/6 | Do. SperCent. Cum. Pref. ......... ...| 2—2} v April, Oct vi n 
Leith Corporation „шшш. t n 20157 |+ 1,418 | $. 4}%| Do. 4k per Cent. Ist Mort. Deb. ........| 89 —32 | 5 10 0 | April, Oct | 8) | .- 
Lincoln Corporation ......| ” ү; 18,916 |+ 95 5 dá Westminster Elec. Sup. Ord.......... T 7— |613 6| Маг, Ѕер: | 7] 74 
Liverpool Corporation: | x 4.734 |+ 83 5| 2/3 Do. 4j per Cent. Cum. Pref............ 5—5 | 4 23 Jan, July Sal 55 
Liverpool Overhead Rly... м 18 252158 H ш | | 
Llandudno&ColuynBayRy. | „ 16 238 |— 3 | Electric Railways and Tramways. 
*London County Cound s.. „ 7 1,501,939 |+ 169,237 | 
London SIE ба wu 391,035 |+ 3.955 i 5% кип EE Tom ps rns V eiua EEN Gale = à " April . Т ; “ a 
Lowestoft entis] nod 312567 |+ 12183 [se quo, | Do, 4i ist Mort, Deb. Stock тей... 8: 65 | 8 8 0^ domoa] с. с: 
Maidstone Corporation .... . d || St. | 44?5 | B'ham & Midland Trams 4$ Ist Deb. Stock.| 79 —82 | 5 18 10 p July ve се 
иа Corporation.... » 17 576.680 |+ 17,467 | 10 476 Bristol Tramways & Carriage Ord. ........ E —5 во b, Aug T ve 
Mi, ee 493 |t vods ноа p Aue Poe 
Metropolitan Dist Rallway.| s 17 M rn 10 .. | British Electric Traction Ord. (ПИН P—l |^ oe” | June, Dec) ЧИ“ 
Ma ee 327080 1+ 62.035 [ s ge | Bo Sher Gent Perpetual Deis circi] 875—948 Y 6 AR | of эй 
Neison Corporation... .... M 15423 j= во ВД) Do. 4} per Cent. 2nd Deb. юс 74—79 1814 0! MANN] "|: 
Ns etre Corp. .. я 17 [ia | E 2d St. of” саш onn о oi tage DP E —65 | 4 12 0 Feb, Aug "TE 63} 
ewport N) ага "n 4 < t. | 49 о. г Cent. Pref. Stock ..... Vus das —8/ , Feb, 8; à 
Northampton Coren: i i т 110 ES 2% Оо. Deferred Stock Е es 44 —16 | | E. о | Feb. Aug l 
Oldham, Ashton & Hyde ,.| ” 9 18363 + 124 [1001 492 | So. 4 per Cent. Без............... ...| 100 —102 | 318 6 | Jan, July | . | D 
рана Corporation icr 46 70:633 n г 5| 2/6 су “рн Ton Э о Сат. Pref. a 418 0 Aon. Oct | .. EL 
oOo. i ' 9 2 " t. eevee ecc —-39 i es ae 
Perth (W.A) Elec Trams aoe Beige e | St. | 114, | City & South London Rly. Con. Ord. | 26 La 510 0| Bet Ave | 35 | 20! 
и. ри "P 9 570) |= 74 PE г; E Ji ade Регр. Pref. (1891) ...... 199 am | : n 6 | е, Aug ТО: 
ее." | Е an 1527 | St| 5% | Do. (1901) либ о СЕ БЫ АШ ы А 
Preston Corporation DUM » 14 27183 a 247 St. 9? Do (1903) ооо оо оо ооо ооо о о оооесеое г 99 —102 4 8 C | Feb, Aug ee ы 
Rotherham Corporation....: i 18 23,457 + l 560 St. 4% Do. 4 T Cent. Perpetual Debs......... 93 —])) 4 0 0 Мау, Nov ec | ео 
Rothesay .,........... Kiel ue. 9 10.027 |+ 172 10; 6/0 | Dublin United Trams, 6 per Cent. Рге{....., 1244—13; 14 9 0 eb, Au» m ie 
Salford Corporation ...... » 18 176.155 + 4395 10| 12/0| Gateshead and District Trams Ord......... 74 —8l 77 6 Vi ME | $e 
Sheerness Moon uM 9 P ae 10! .. Ct. в е, о, сер; i—i bs Feb, Aug | .. БЕ? 
ае s 230,419 + 14213 || ge? 44% De Bee aye 600 April и вы 
Dp Та „ 17 | $10,401 $495,788 | + 821,518 [ “io Imperial Tramways Ord. ............. eal] 2193 Mar, Sept |... | sc 
South Stafts о 40.053 |+ 1,039 P io! °° | $00. 6 per Cent. Pref........ азан Н le ee PP Sept sae ee 
k Wthamzton мышына, в " 41727 + 342 [ st. 44% | Do. 4j per Cent. Debs. ........... .....| 66 —7) |6 8 6 | ]ап, July 5. js 
Southend Corporation . D 41081 |+ 1187 ..| 2/5 141. of Thanet E. T. & Lt. 5 per Cent. Pref. .. li—1l 3 17 O | Mar, Sept. "m X 
Southport Tramways oo o” E: 22,837 |b 2565 | $: | 4% | Do. 4 рег Cent. Deb. Stock ..... ese 75 —8) | 5 1 O! Jan, July | ..| oe 
Stalyb dee, Hyde &c., Jt Bi: ” 17 14302 |+ 339 10 5/6 Lanarkshire Tramways ....... Wadi V V in 91—10 500 eb, Aug T .. 
АН i 26,565 |— 1,361 | st 5% | Lancs. Utd. Trams, 5% Prior Lien Оз. Stk.| 84 —85 |516 0; lan.July | .. | .. 
Sunderland District wesc] e ig ЕИО онон as PE. 
чы ” > т | "s Q. YA ГР. ..-*o0*005*092099*90*998.-- = oo ee os | ° 
ии] 1 d Е 
о. о » 7 r n . eeee — An, ee ee 
tener anon. » 9 2,030 |+ 37. г. 4% Мегзеу Соп. Ord. Stock ................| 2: 31 T eb, Au e| oe 
meade Чаш узы ө „» Ў 1220 + Pe | 11/0 =. а Tramways Ord......... Ew js Mods HI .. 
E бе... » К > SS ТТФ ‚С ......... оооововео о =) ee pn оозь oe 
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Warnngton Согроганой, "12 ios d ups ue pe Ө E SE. | 93109] 3.0 отаи 
À [EP T ; i 2 рет n А ео«е Cee ee reve = ee 99. ө 
is nan operation es » 15 92,009 |+ 4,817 = thee Metropolitan Railway Consolidated........| 331—490 | 2 15 0 | Feb, Aug 401! 33; 
Wolverhamet ros or ” 9 7,113 = 27 | E 2 Do. Surplus Lan 1$ Stocks...... eee soo 64 -—66 4 3 0 Feb, Aug 66 | A^ 
Wolverhampton Cama " 9 986 |+ 399 | St. |3 Do. per Cent. Preference. „коне. 87 —8> |318 9 | Feb, Aug 88$, 87 
* Worcester р ress id 14 11,097 + 579 А St 3 Do. 3 per Cent. А Preference хоофео 84 —86 |4 1 6 eb, Aug 84j 84, 
W ооорооооооооь . » 9 13.898 + 294 | St. 3 Do. per Cent. Convertible Pref. cocoes 84 — 36 4 1 6 Feb, Aug 85+ 84, 
Yum WR Tram |. ” i ть = 35 St. 3 ро, ре Cent. Debenture Stock eeenee 91 —W A 3 15 6 Ја. Шу 92} 31, 
kshire е MAC TI А 1 ee 4 
Yoshre Woollen Dbrict 9 | 956! + — 94! 49 | 48513 |+ 330 | ME о | Y 
e * In calculating owance been e for accrued Interes t not for redempti 
® Partly electrical || t E Dividend, Y London Stock Exchange Committee have Seclined to quote these, TN | 
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Wed, "T ES Dug. Dec. 21. |0 |DEND)  — ва = p 
м 1 AST АМЕ, š IB “4 Oe PP ых .. oe 
Е | Dive : "en Mn i re bns irn NOR 5 077 |4 2 6| Jan July A 
© | DEND ontinued. s d zd тык | ег. Telephn. & Те r Cent. Bds. —110 | 312 9 "Sept 
‘ j " and Tramways— С 2 т 15 6 | Jan, July 27) 263,190 25 n Coll. Trust $1, d NP M 406 1:4. 15. 0 T t | 6i 
| Electric poseer dde A" Deb. Stock..| 29,25, |5919 Feb, Aug | t6 | 85 lee 19 Do. 4% Cons. Bonds list Mt. Db. Stk.) | ?— (510 6 дт. у 
| St. 34% | Met. Rly. 3$ per Cen Railway Ord......- 85 —87 |3 10 0 | Feb, St. 59, Anglo-Portug'se Te A Eid Na e DL x i-1 1600 May, Nov | - 
District esp: 751) 74 hone ....... IIT 20 1061 | 106} 
и и а |41 o| та С ЕСИЕТ УЕ 
Usa r Cent. Consoltd. Ren ira 100 —103 | 4 2 9| Jan, July | gg | 7" at Def. Stock .........,» Я Ыы ole ю в | Feb, Aug : 2 
st | 39 | ро. 3 per Cent Чиа Rente а jen Jur | Do. 6 per Cent. Cum. Ist Pref.. e| PETS | 3'7 © | Feb, Аце 
(008 109 Do. б ет Cent. Perp. Deb. Stock.. se. wr (t dv dier wed ШҮ Do: 6 per Cent. Cum. 2nd b ВТ — 3 9 6 June, Dec $9 | .. 
St | 6% po d cant Eie pd ATi |g 0 о | Feb, Aue si Do. 5 per Cent. creer bw Ph eeka j9 101 |3 19 0 dici Jur | $91 9 
р 1 rep Potteries verde Pid o apa оное» oi 5 8 6 May, Nov Do. Vent Бает ge foo е 98—99] | E үч d | April, Oct TI А 
6 n a Cae eS oe x 5 r : ` $..... — d 4 1 zu .. 
| sc Ps Po он Cent, rubeo. Prefi LE do | 514° o) Jan i5 E | T New York Telephone Co. 30 уг. Впйз.... at PE d d | 
: rams. Vier cR ER an, 3 iental 25 зоо ооо ох d | e , E^ ez 
Н 1 73 | S. м den Cent. Deb. e PEN - 8 4 0 s. Dec О 1001 7; а. а per Cent. Cum. Pref. а 85} 20, : so о Jan, July a 7% 
St. 1% Ос. а Dist. Elec. Trms. 5% theoup6| 38 —40 в Ys 96 | 1 =o. 4 per Cent. Red. Deb. реа) 39 3.1450 Tuly | | d 
ү 93 Undergd E. Rys.Lon. i ap 95-97 |412 6| se 38} Telephone Co. of on er iets a 15 9 0| June, ia s 
| ee / n Aci РИ. = : : . . ex "n ЕЕЕ: , ‘ es ee 
| zB Be Ald Bonds with coup. È Biz] ИЯ [400 March .. |; о A сн уш Г Б 5 a 
| | Do ji Cent. Ist Power Ho. Dbs. .. bd а í b. St. Red.sssscsesseceeees 
es . 4 рег Сеп Ота....... — ee 5 Оо. 43 De d 
| Mie хобан и Gent, Cum. еі =S isi 6 | Jan ur Financial, Investment, &с. ie 4 8 Seba ra loj 104 
5 le per s зоо ооо + , eee = с 1 © 
Bt) dj | Do. 4jporCent Ist Debs Eie taeran a rast тетет: ВЕ $2 2 See Hi +- 
| i lobe Telegrap е А umi Е ' 
Electric Manufacturing, &c. Я 2 ys per Cent. Pref. TITRE | 
ЕІ Stock .... 101. —103 4 7 ee Submarine Я Foreign Electric 5 4i 
St. | 44%) Anchor Cable Co. 44 % р пахо OR 7 14 0 | April, Oct Colonial an &c. j—5k | 419 О | April, Oct | „°, 4% 
on of m. * ^ desde bU TA: РЕ 0 y ntine 4 A .... 36 * T l 100} 
i pA Been К Wilcox Ord... sert Ш 618 0 lo Е тео Bor Cum. 2nd act ROR be IL CIMA t 0 e 97 9 
| 1| 0/71| ро. Pref........... Кем Cables Ord... $4—6 500 ап, ju D. ФТБ SCE: ие 2i zu d d E á “ 
| 9| 4/0 | nritish Insulated & de ааа RA 101—104 | 4 6 6 | Тап, uz Do. 44% Deb. Stock «e «eene een Е 4-485 | Jan, Jal 6 
5 Ос 6 рег Cent. Pre ... t Deb. (red.). . 98 —101 4 12 0 ar, Sep Do 5% Deb’ Stock ав в ed а 1 2 | 6 1 9 ау ees ха 
51 2 Do. 4j per Cent. n 95 Ist Mt.Db. k с: Feb, Aug а Bice Trams. vy раа ат арон : i-5l 1417 6| Мау, iu | 
St. d4 British Thoms Tera per Cent. Aper **| 100 —102 |518 0 о | Brisbane EE ар Pref. ..... ****| 99 —102 | 4 86 ss Sept | 1481 v 
i | Basan Не Lien Mk cu] 8) Oe |6 9 0 | Mar, Sept Do. di'per Cont. Db. Prov. Gerth... +s. sto te) [19 e| May, Nov | 1220 i 
| St. 4 Bo. 4 per Cent. Mar prp. ist Deb Stock 23 5 (5 16 0| Jan Tai, Bosh Columbia EL. Riy. Ета. seee S m EO NEN Јав, July si 
o s Co. 44% Perp. $S "RENE за. 16 O| Jan, July ef. Ord. Stock _...... cent | рт) pril, Ке P 
| St. 44% | BrushE.Eng. і 2nd Deb. Stock..+++« 31—91 |716 n, July Do. Pref. `Регр. Pref. Stock.+++++| 102 104 | 4 6 6 Jan, July ETY 
| St 44% | Do. Eee Gable Соп. Об акча cisci USE AE D tae Do. 99 UA CMM cet Duabus 102 —105|4 6 0 , 1031, 103} 
$ 2/0 | Callender's Cable Pref. о 102 —104 | 4 6 6 | Nov, Do RA PR. сәг 2)1-1091|4 0 6) ег. 
| Cent. Cum. (red.). . i 7 9 | May, Nov ver Power Debs. 102! Mar, Sep 
2/6 | 1Do. 5 рег Cent. 1st Mort Debs. 3 —3i 5 Ы Feb. Aug Do. Vancou Deb. Sb oasis 974-991 | 5 0 6| 
St. PC lee. ordo үте ИО 105 —lu8 | 4 3 6 | Feb. | Do. 44% Perp. Con. Deb. ist Mt. Db. | Aug | 109 | 99] 
| St 2/3 oar тщ pu. е Кама “Lal te с t 9 Pte Buenos pitti ae TORIA, Ist МЕ 97—10) 6 0 P us Sept 48| .. 
{ | 44% | о. ; (Ship) Telegrap Lee $731 7 0 Арпі, Oct Buenos Serre rer ce Tiree A N. "IE 4} —5 H Jan, Ju y is T 
| ИЙ, БААНА AE ICA] Саня ... Уи: |. ГА ril, Oct Deb. Stock ... 1 to 137,610)........ а 5р |417 6 ГӨР ж 
i 1 0/83 | Consolidated Е | Co... o A Ap 1—i 6 1 0 Ар, 1 Calcutta Tramways (1 to 15/7, Uk ecd —191 |4 10 0 | Jan, а: | es 
| ь : nal Co. die an, July a Cum. Pref. ... 98 ~ i : У 
| р С ne К Preh ан F3 95 ан Do. 5 per Cent. Кай уназ Уус .. My,A,N | 95 
| 1| 0/7} Do. 6 per cent. | | to 85,000) t 83 —56 5 16 0 Jan, Do. 41% Ist DAN Ghee UG TERRAS de à ? 6 F, У,А, Е га 
a ; ан ае Mort. Debs. (red.). - = A 5 eae P Cape uic а ай Со. (1904) Sh. 57. —102 3 E : ши 4 MR e] 
i 5 o о. - : s EERIE eovecevee = Se t : & | City o ue D b Stock seen Gena ae 95 —98 5 , 
: E O1 | Davis В TINE еуен" ids —I% |512 6 | Sep ЫД рер cens T DE ee | е 
| Е n DE err Cent, CUI р-ты E "wd diu Ут % colombo Т oon Go, ct Hong Kon БЫ 77 вр |е з ¢ | June Dec 
0/7: о. 4 b. ЅЇОСК...... sa , lectric тас М оа as Е 
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ve E Pm pied Cent. 2nd puse ocio Е M May, Nov ааа аи. А " Deb. Stock. ..... co —€9 8 M o uly sw» те T 
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| Telezrap е 37st 5 ‘i 0 o July es aie Do. S% n UR Mort. Bnds ... у —108 6 203 i ыы zT oe 
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| so! š% | Do. 4i рег tates Cable o. vd ick кже мәз 101 —103 | 4 7 6 | June, pe [UM S instquia Power Co.5% Gold ~ | 3$—H pe A: 923 92 
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NOTES. 


Christmas Accidents. 


THE happiness of Christmas this year has been marred 


iu many homes hy two most appalling accidents. 


That on 


the Midland Railway, in which a passenger express train at 
full speed crashed into two locomotives, was more terrible 
than usual owing to the fact that the train was destroyed 
by fire, and many perished who might otherwise have 
Such a catastrophe once 
more calls attention to the importance of exclusively 
employing electric light for train lighting; for gas in such 
cases, as we pointed out not so very ой ago, involves 
grave risks, and & train that is overturned or telescoped 
when so equipped is certain to fall a prey to the horrors of 
fre. [n the present instance it has been stated, probably 
incorrectly, that the fire originated in a restaurant car or 


escaped merely with injuries. 


sleeping car. 


This part of the rolling stock involves а 


difticulty, for provision must be made for cooking, and the 
heat for this, at least on the usual systems, cannot be 


supplied from the electric light circuits. 


This being so, we 


may emphasise the desirability of constructing coaches 
entirely of steel; even if there be objections to employing 
this form of construction for all the rolling stock, surely 
all-steel cars might be used for at least restaurant and 
sleeping cars, which method would not merely reduce to a 
minimum the risk of fire but also that of telescoping. 
There is also the question whether the time has not 
arrived for developing automatic signalling further, and 


thus eliminating the signalman who is usually the prime 
cause of such accidents. Surely the Board of Trade might 
move in some of these mutters. 


à es 
Тив other disaster, that аб “ Pretoria” pit, claimed its 
victims to an almost unparalleled number. We under- 
stand that this pit contains no electric equipment, and thus 
there can be no question of the cause being electrical. 
Not that we feel there is any risk in electrical methods 
when the plant is properly selected and properly laid down, 
but it is well that по such question should arise in the 
present instance when nearly 400 men lost their lives. It 
is worth considering, however, whether something more 
cannot be done in the way of preventiny such disasters. 
Have all methods of detecting gas been exhausted and are 
the lamps in use as safe as they should be? Or have we 
reached a point where human nature becomes dulled to the 
danger until rendered evident in this terrible way? Un- 
fortunately, exposure to danger does not lead to caution ; 
indeed, familiarity often breeds contempt m such cases, and 
this fact leads to a ditlieulty that will never be eliminated. 
es 
Dual Management in Electricity Supply. 
ADDITIONAL support in favour of the co-ordination of 
electricity supply for all purposes under one management 
is furnished by the report presented hy Mr. JAMES SWIN- 
BURNE to the Leicester Corporation, of which brief mention 
was made in our last issue. It will be remembered that 
an independent station was laid down at Leicester some 
years ago for supplying electrical energy to the tramways. 
Mr. SWINBURNE, however, recommends the Corporation to 
link up their two generating stations, as considerable 
economy is thereby to be expected in the management of 
the electricity and tramway departinents. The fact that 
the lighting station supplied single-phase current doubtless 
influenced the Corporation largely in their original decision 
to erect an independent station for the tramway supply ; 
but this consideration would not be of much conseqnence 
at the present time, since efficient converting plant is 
available, and generating plant, even of different types, can 
be run more economically under one roof than in two 
stations under separate management. 


We have previously drawn attention to the practice at 
Leicester of supplying power consumers from the trolley 
wires. At the present time we understand that private 
motors to the capacity of 1,800 н.р. are so connected, and 
doubtless this policy will be continued. This, therefore, is 
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a further argument in. favour of placing the whole elec- 
tricity supply under one management, as this should 
certainly facilitate the utilisation of the distributing net- 
work as well as the tramway feeders and overhead wires to 
the best advantage. It is interesting also to notice that 
the Hull Corporation are contemplating extensive altera- 
tions to their electricity undertaking, a scheme for а three- 
phase station having been drawn up by the city engineer, 
Mr. Н. BELL, and adopted by the Committee, subject to 
the approval of the Finance Committee. The existing 
supply in Hull is on the high-tension continuous-current 
system, but Mr. BELL considers that а more modern and 
flexible system will have to be adopted to moet the in- 
creased demand for electrical energy throughout the district. 
The new scheme, however, is in no way a substitution for 
the present supply, with which it has been arranged to work 
in conjunction ; but as a separate tramway power station 
is also in operation, it is to be hoped that a comprehensive 
scheme has been kept im view. 


tie ласы 


‘ Rush Hour" Traffic. 


THE traftic problem in large cities is one of the most 
important with which engineers will have to deal in the 
future, It was stated some time ago that to cope with the 
{та с at “rush hours,’ experiments were to be made 
with trailer cars on the London County Council tramways. 
Up to the present, however, these cars have not been 
placed in service. The seating capacity of the existing cars 
will soon undoubtedly be, if it is not already, insufficient 
to accommodate at certain periods of the day the steadily 
increasing number of passengers on these tramways, and 
the congestion at important junctions will prevent any 
vreat increase to the number of cars in service. In several 
particulars tramway practice in dealing with “rush hour” 
traffic in London differs from that abroad. An important 
difference is in regard to carrying more passengers than 
the number for whom seats are provided. In many 
countries passengers are allowed to stand as a matter of 
course, in some cases up to a definite limit, in other 
cases according to the sweet will of the crowd. In this 
country, also, the practice in regard to overcrowding is by 
no means uniform, aud whereas some tramways ailow 
passengers to stand both inside and on the top deck after 
all the seats are occu pied, on others the rule against over- 
crowding is strictly enforced. For example, it is rather 
anomalous that the latter procedure should prevail on the 
London County Council tramways, whilst on the adjoining 
London United Tramways many passenvers in excess of the 
cus seating capacity are regularly carried. Again, “ strap- 
hanging” has become a recognised feature of “tube” travel, 
In this case, however, the objection is not so serious, since 
fares have not to be collected en route, and it is perhaps 
largely to the strap-hangers that the shareholders have to 
look for their dividends. In the United States a short 
time ago a “no seat no fare” agitation arose to force the 
companies to provide more accommodation, but, as micht 
have been expected, it does not appear to have met with 
any marked success, and a certain amount of overcrowding 
every morning and evening will probably have to be 


accepted as unavoidable under present conditions in most | 


| 


large cities. 


Hardening Steel Electrically.—In an article on this 
subject in the ** American Machinist,” Mr. E. Е. Lake points 
out that the use of electricity for this purpose is now becoming 
more extended, due to the fact that exactlv the right tem- 
perature for the particular kind of steel being hardened can be 
obtained both easily and accurately. Both the arc and resist- 
ance methods are used, while latelv the General Electric Co. 
of America have placed on the market a barium chloride bath 
furnace for hardening and an electrically heated oil bath for 
tempering purposes. The bartum chloride furnace is heated 
by a single-phase current which can be varied to maintain the 
bath at any desired temperature. The current 1s regulated by 
a 10-way switch to which teppings from the transformer 
secondary are connected. 


Periodicities and Damping Coefficients of Coupled Oscilla- 
tors.— We regret that a few misprints occur in the abstract, 
in our issue of October 21st last, of the Paper on the above 
subject, read by Mr. J. S. Stone before the Society of Wireless 
Telegraph Engineers. The mathematical expressions in the 
right-hand column of р. 46 of our issue of that date should 
read as follows :— 

D casu. 1 = ] ZA 
Ру =P ED CL P 


Фе yr), 
а, = (а, +) (> — p?) 2p* VO 
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В, = 1 (а, Haa) (p? - 922)(1 + v nang)! P? иль, 
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The Standardisation of Electric Railways.— According to 
the " Electric Reilwav Journal," Mr. Geo. Westinghouse, in his 
presidential address delivered at а meeting of the American 
Society of Mechanical Engineers in New York on December 
6th, referred again to the necessity of adopting some 
standard аз an essential requirement of the future electrifica- 
tion of railways. He prefaced his remarks by seving that his 
address before the joint meeting of the American Society of 
Mechanical Engineers and the Institution of Mechanical 
Engineers, held in London last July (see THE ELECTRICIAN, 
Vol. LXV.. p. 677), bad been misinterpreted in some quarters 
as specifically recommending the adoption of one particular 
svstem. He had recommended merely a uniform supply of 
electricity, uniform location for the working conductors 
and uniform control apparatus. Continuing, Mr. Westing- 
house seid: “ The selection of a system, embodying these 
fundamental requirements would leave to manufacturers and 
inventors the same latitude for development and improve- 
ment in the construction of railway electrical machinery as 
has always existed with reference to steam-operated railways, 
where the fundamental requirements are: A standerd gauge 
of track, standard couplings of cars and standard braking and 
signalling apparatus. То appreciate this observation one has 
only to contrast the locomotive of 20 years ego with the 
mammoth Mallet compound locomotives which are now being 
introduced, or the freight car of 10 tons capacity with the 
modern steel cars of 50 tons capacity. I cennot impress too 
stronglv the great importance of bringing about such an early 
decision in regard to the standards to be adopted in the elec- 
trification of railweys es will insure to the travelling public 
the benefit of this method of transportation a£ the earliest 
possible moment and on an advantageous basis to the railways, 
who will be required, even under ihe most fevourable eir- 
cumstances, to expend vast sums of money in changing from 
steam to electric operation.” 


Cable Interruptions. 


Date of Interruption. 


Assab —Perim ........... MN — M - July 8, 1909 
Malta—Tripoli........... ..-- m pem ..... April 20, 1910 
Latakia—Palur& ........... ине May 26, 1910 
Tourane А тоу........... onm n mehr ..... Sept. 25, 1910 
Paramaribo—Cavenne ........... .. —Ü —€— . Oct. 1,1910 ^ 
Teneriffe—St. Louis ........ ... — ........ Oct. 27, 1910 
Fulmouth— Bilbao . ...... T —— —— Dec. 21, 1910. 
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Presentation to Mr. T. О. Callender.—On the occasion of 
his silver wedding Mr. T. O. Callender, managing, director of 
Callender's Cable & Construction Co., has been presented by 
thestaff of the Company with а three-quarter length oil.colour 
portrait of himself. 


The Employment of Electric Coal Cutters.—At a recent 
meeting of the Notts Mining Students’ Association Мг. А. 
Hickman, in the course of a Paper on “ Electrical Engineer- 
ing,” stated that 777 electrically-worked coal cutters were 
now in use ш this country, giving employment. to some 80,000 
persons. 


Electricity Supplyjin Shipyards.—‘‘ The Times Engineer- 
ing Supplement " states that Messrs. Wm. Simons & ('0.’s ship- 
vard at Renfrew is now equipped with electricity for power 
as well аз lighting. The supplv is taken from the generating 
station of the Clyde Valley Electrical Power Со. at Yoker, on 
the opposive side of the Clvde. The verd central-power 
station includes а high-tension chamber containing large 
static transformers for the reduction of the high-pressure 
current of the supply company, together with three sets of 
motor-generators ranging from 75 kw. to 250 kw. in capacity. 
There are two switchboards from which alternating and con- 
tinuous current are respectively distributed. Motors on both 
svstems are installed in connection with the main drives of 
the shipyard, engineering and other shops. In the building 
vard all the lifts, including the various winches, are electrically 
driven. The power station also contains two compound air 
compressors of ample capacity for supplying all the pneumatic 
tools in the establishment. 


Electromagnets for Recovering Torpedoes.—The “ Elec- 
trical World ” states that the U.S. Navy Department is propos- 
ing to experiment with electric lifting magnets for recovering 
torpedoes which are fired in practice and which, through «ome 
fault of the controlling mechanism. go to the bottom after their 
energy is expended. These torpedoes are virtually small 
submarine vessels with self-contained power plant, steering 
mechanism, &e., and each one is worth a smell fortune. The 
points where they are lost will be merked by buoys. Magnets 
will then be dropped down to grapple them and bring them to 
the surface. Owing to the buovancy of the water magnets 
of relatively small lifting power may be used, but 1t will be 
important that these be constructed to withstand the severe 
conditions of moisture and temperature changes under which 
they will be operated. Electromagnets were recently used ша 
similar manner for recovering kegs of nails from a sunken 
barge in the Mississippi River, and this achievement suggested 
the new use of the magnets to the naval engineers. 


Accumulator Railway Car.—According to the “ Electric 
Railway Journal " a number of trial runs have been made on 
the Weichung branch of the Erie Railroad in New Jersey with 
g new double-truck car driven from electric accumulators. № 
is expected that ultimately the car will be worked by the 
South Shore Traction Со. in New York over the Queenborough 
Bridge. The car body is 28 ft. long and 7 ft. 6 in. wide and 
has accommodation for 40 passengers. The diameter of the 
driving wheels is 30 in., end of the pony wheels 22 in. The 
exles, which do not rotate, ere made of chrome steel I-heams, 
each forged with 33 in. ends inserted into the bearings, which 
ere of the roller tvpe. The battery equipment consists of 
190 Edison cells, and the power is communicated to che driving 
wheels through а chain drive by 2n 85-volt 30-ampere motor. 
The weight of the car is 29,000 lb., equal to 725 |b. per passenger. 
The maximum speed is 30 to 35 miles per hour, and the average 
power consumption is 650 watt-hours per car-mile. 


Electric Lighting in Westminster.—A short while ago the 
Westminster City Council accepted ап offer from the М. 
Jemes’s & Pall Mall Electric Light Co. to provide in Piccadilly- 
circus, free of cost to the Council, three clusters of flame arc 
lemps, each giving a candle-power of 12,000, and to maintain 
them, also free of cost to the Council, for five years. To this 
proposal the Gas Light & Coke Co. objected, stating that to 
eecept it would be a violation of Cleuse 10 of their recent 


contract. As a result, the Works Committee heve now 
recommended, and the City Council have passed, a tresh 
recommendation that the proposel of the St. James's Со. he 
rejected. In making this recommendation the Committee 
stated that they were of opinion that such an enormous con- 
centration of light (whether electric or gas) would depreciate 
the effect of the new gas lighting. and would, from the point of 
view of publie lighting, be superfluous. In the course of the 
discussion it was averred that the leading tradesmen ш Regent- 
street did not think ges was so good as electricity for lighting 
that thoroughfare. 

Multiple Boiler Explosions.-—Fortunately, boiler explosions 
are usually confined to one boiler, but in a number of instances 
neighbouring boilers have been injured, adding to the destruc- 
tion. One of the most serious explosions of recent years, at 
any rate as regards wide-spread destruction, occurred on 
September 18, 1909, at the works of the Distington Hematite 
Iron Co., when four boilers out of a range of eleven exploded. 
Fortunately, owing to the accident taking place ou a Saturday 
afternoon, no loss of life or injury to any person was recorded. 
We have received from Mr. E. G. Hiller, chief engineer of the 
National Boiler & General Insurance Co., an interesting report 
on this and other multiple boiler explosions. The boilers at 
Distington were of the Lancashire type and were in remarkably 
good order. Owing to the destruction of the boilers being so 
complete, the cause of the explosion has been difficult to deter- 
mine. Various suggestions as to the cause are discussed by 


Mr. Hiller, and the conclusion is reached that the first boiler 


gave way, probably at the manhole, owing to excessive over- 
pressure due to the closing up of the opening to the safety 
valve in some manner which has not been ascertained. The 
safety valve and the steam junction valve were connected to 
the same branch, however, and the lesson to be learned from 
the explosion, Mr. Hiller states, is that the safety valve should 
in all cases be connected to the steam space of the boiler by 
an independent branch, whilst large boilers should have two 
independent safety valves, one preferably being of the extern- 
ally weighted type. Also, a large margin of strength in 
boilers is desirable, not onlv to prevent failure from excessive 
internal pressure, but also to provide sufficient margin of 
strength to meet any shocks which may arise from outside. 
The way in which the explosion was limited on one side at 
Distington calls attention to the great advantage of ductile 
steel as compared with iron for boiler plates. 


Extension of the Moutiers-Lyons Series Transmission 
Line.—We ere informed by the Compegnie de lIndustrie 
Electrique et Mécanique of Geneva that they are ec present 
increasing the capacity of the transmission line between 
Moutiers and Lyons, which, it will be remembered, is worked 
on the well-known 'Thurv svstem. The original stacion at 
Moutiers contains five generating sets, each with an output 
of 1.600 н.р. Each set consists of two double machines 
coupled to a turbine and supplies a constant current of 75 
amperes at 14,400 volts. The total capacity of the generat- 
ing station is 8,000 н.р. of which 6,400 H.P. at 57,600 volts are 
trensmitted to Lyons, that is а distance of 110 miles, over two 
0-36 in. diameter wires, A three-phase line runs perellel to the 
continuous-current system. At Lyons the line currenc drives 
eight 795 н.р. motors, six of which work generators for supply- 
ing the Lyons tramways. The two others drive elcernators 
in another sub-station. The excellent results which keve been 
obtained from this line during its four years working, from the 
points of view of simplicity, regularity, safety end ease of 
upkeep have determined the supply company to cerry out the 
following extensions : The erection of а new station at Bridoire 
(Savoy) which will contain four 2,000 н.р. generators supply- 
ing а current of 150 amperes at 9,125 volts. The erection 
during 1911 of a station et Bozel (Savov) of three 4,000 Н.Р, 
machines supplying 150 emperes at 18,250 volts. The instal- 
lation at the Vaulx-en-Velin sub-stetion et Lyons of five motors 
of the same type as the generators, each with а capacity of 
1.730 н.в. The present line and apparatus will also be modi- 
fed to make it capeble of teking 150 amperes. The total 
capecity of the new system will be 28,000 H.P., and the three 
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stations coupled m series will transnüut 150 amperes at а 
pressure of 127,000 volts, This voltage will, however, not ће 
attained under normal working conditions, as owing to the 
Jack of water all the sets will not be able to work together on 


full load. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. С. О. White contributes an article on ^ Dubiliers New Com- 
mercial Wireless Telephone.” 


We publish the Paper read by Mr. Béla Gti. at Фе Paris Congress 
of Telegraph and Telephone Engineers, on * Researches on Miero- 
phones and Long-distance Telephony.” 

At a recent meeting of the Manchester Local Section of the In- 
stitution of Electrical Engineers Dr. №. Rosenberg read a Paper on 
“The Methods <f Braking in Electric Winding Engines. 

At the Birmingham Local Section an interesting discussion took 
place on Mr. Haydn Harrisons Paper on “ Street Lighting by 
Modern Electric Lamps.” 

We continue our account of the discussion that took place at the 
Neweastle Local Section last week on Switchgear and the Isolation 
of Faults on Power Supply Systems. | 

We also continue our account of the new apparatus shown at the 
recent exhibition held by the Physical Societ y. 


The report recently prepared by Mr. Н. Bell, city electrical engineer 
of Hull. in regard to extensions of the electricity undertaking is set 
out in another column. 


The Works Committee of the Westminster City Council have 
recommended, after considering a protest by the Gas Light & Coke 
Co., that the St. James & Pall Mall Electric Light Co. be not 
allowed to instal flame are lamps in Piccadilly-circus. This recom- 
mendation has been adopted by the Council. 


Legal.—Last week Mr. Denman, at Marlborough-street Police 
Court. dismissed, with costs. а summons issued against the London 
Electric Supply Corpn. for alleged default т supplying electrical 
energy to Mr. В. Н. Hummell. Complainant was being supplied 
with direct current by the Westminster Electric Supply Corpn., by 
agreement with the defendant Comp anv. but he desired to be supplied 
with alternating current. 


OBITUARY. 


JOHN RUFFELL Sacrer.—We announced with regret in our last 
issue the death of Mr. J. В. Salter, M.E.M.IZ., МЛ. E... consulting 
engineer. Mr. Salter was born in London on April И, 1875. and was 
educated at Sir Walter St. John's School. Clapham, and privately by 
Prof. E. Wilson, of King's College. London. In. 1893 Mr. Salter 
became an assistant to the late Dr. John Hopkinson. with whom he 
remained until Dr. Hopkinson's death in 1898. During this time he 
assisted Dr. Hopkinson generally in his consulting practice. and 
especially in connection with his patent and laboratory work, and 
also in regard to the electricity supply works and tramways at 
Stafford. Crewe, Leeds and Liverpool. Shortly after Dr. Hopkinson s 
death Mr. Salter became chief assistant engineer to the late Sir 
Clifton Robinson, and was responsible (under him) for the electrical 
construction and equipment of the London United Tramways and the 
Bristol tramways system. involving à capital expenditure of 
£3.000.000, He was mainly responsible for the negotiations with 
the Treasury and Kew Observatory authorities in regard to the 
alleged disturbance caused by earth currents to magnetic observa- 
tories, and was also engaged in the memorable Parliamentary fight 
between the gas and water companies and tramway authorities in 
connection with the subject of the damage to gas and water pipes by 
electrolysis. łn 1902 he was appointed engineer-in-chief to the 
South Lancashire Tramways Co., and was responsible for the con- 
struction and equipment of that Company's system of inter-urban 
tramways which connect Liverpool to Manchester. Не then became 
responsible for the organisation of the staff. both engineering and 
traffic, and was subsequently appointed general manager of the Com- 
pany. He also held the position of managing director of the St. 
Helens Tramwavs Co. (which is controlled by the Lancashire United 
Tramways, Ltd.) He acted as consulting engineer to Pemberton 
Urban Council (and was responsible for the design and construction 
of the Council's electricity works), to the Birkenhead and Chester light 
railway scheme. to Hey wood Corporation and to other local authori- 
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mersmith area by London County Council, апа on Parliamentary 
work in connection with the promotion of the Brighton District tram- 
ways scheme, and he had been retained as expert witness in connection 
with several other Parliamentary projects. 
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APPOINTMENTS VACANT AND FILLED. 


Applications are invited for positions as improvers in the power 
station and rotary converter sub-stations of the tramways depart- 
ment of Glasgow Corporation. Applications to the general manager, 
Mr. James Dalrymple. 46. Bath-street, Glasgow. See advertisement. 

An assistant lecturer in engineering is required for West Ham 
Municipal Technical Institute. Salary £150-£200 рег annum. 
Particulars from the Town Clerk. 

The Council of the South African School of Mines and Technology, 
Johannesburg, invite applications for the position of Professor of 
Electrotechnics. Salary £1.000 per annum. with a limited amount of 
private practice. Particulars from the High Commissioner for South 
Africa, 72. Vietoria-street, London, S.W. Applications to the Secre- 
tary, P.O. Box 1,176, Johannesburg, by Jan. 31, 1911. 


York Electricity Committee have appointed Мг. G. М. Pearson, o 
Fulham, as charge engineer. 


Mr. Alfred E. Thomas, of Partick electricity department. has been 
appointed senior clerk to the Walthamstow electricity undertaking. 
Mr. Thomas has passed the examination for associates of the 
Chartered Institute of Secretaries. 


Prof. G. В. Thompson, of the University of Leeds. has been 
appointed professor of mining in the South African School of Mines 
and Technology. Johannesburg. 


INSTITUTIONS AND SOCIETIES. 


Birmingham Section of the Institution of Electrical Engineers.— The 
annual dinner of this Section will take place on January Isth. 


The Tramways and Light Railways Association.— The Омен 
Circular of this Association for December contains a list of applica- 
tions for tramway orders submitted to the Board of Trade during 
1910: a list of applications made to the Light Railway Commis- 
sioners in November, 1910 ; copies of the awards in the Paisley tram- 
wavs and the Dudlev tramways arbitrations; and other matters 
relating to the Association. An index is included for the Official 
Cireulars from the vear 1903 to the vear 1910 inclusive. 


— — — — 


EDUCATIONAL NOTICE. 


Sir John Cass Technical Institute (London).—Courses of instruction 
will he given during the Lent and summer terms, including a course 
of 10 lectures by Dr. В. S. Willows. M.A.. on * Conduction in Gases 
and Radioactivity.” which will be illustrated by experiments. The 
lectures will be given on Friday evenings..7 to 8 p.m.. commencing 
January 20th. A course of lectures by Dr. G. Senter, followed by prac- 
tical work and arranged to meet the requirements of those engaged 
in chemical and electrical industries will be given on Wednesday 
evenings, 7 to 10 p.m.. commencing Wednesday, April 26:h, Detailed 
syllabuses of courses may be obtained from the Institute. Jewry-street, 
Aldgate, E.C. 


ARRANGEMENTS FOR THE WEEK. 


Royau INSTITUTION. 
Meetings at Albemarle-street. Remaining five lectures (of a eourse 
of six) adapted to a juvenile auditory, өп " Sound : Musical 
and Non-Musical,” by Prof. S. P. Thompson. F.R.S. 
SATURDAY, December 31st. | 
3 р.т. Lecture П.—^ Transmission of Sound." 
TUESDAY, January 3rd, 1911. | 
Зр.т. Lecture IHI.—" Reception of Sound." 
THURSDAY, January 5th. 
8 p.m. Lecture 1V.—* Combination of Sounds," 
SATURDAY, January 7th. 
3 p.m. Lecture V.—“ Registration of Sounds.” 
TUESDAY, January 10th. | 
З p.m. Lecture VI.— Reproduction of Sound." 


RoNTGEN SOvcJETY. 


ties. At the time of his death he was actively employed by the | THURSDAY January 5th. | 
London United Tramways in carrying through arbitration proceed- 8:15 p.m. Meeting at 20, Hanover-square. Paper on * The Radio- 
ings in connection with the purchase of their tramways in the Ham- activity of Thorium," by Prof. E. Rutherford, F.R.S. 


\\ 
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CONTROL OF ELECTRIC WINDING AND HOISTING 
ENGINES. * 


BY DR. E. ROSENBERG. 


Summary. —After discussing the general features of the different systems 
of winding, the control apparatus is described and Ulustrated. A con- 
siderable part of the Paper is devoted to investigations on the use of the 
motors as electric brakes, and lastly, the application of the eddy-current 
brake is mentioned, test results being analysed. 


Four years ago in this Institution, three most interesting Papers by 
C. B. Sparks. W. €, Mountain and €. Hooghwinkel were read, 
dealing with electricity in mines in general and with the question of 
electric winding engines in particular, and these Papers, as well as the 
heated discussion following them. brought out all the arguments in 
favour of and against electric main winding engines. Ву all parties it 
was agreed that hoisting engines may with advantage be driven by 
electricity, but in respect to main winding engines the views as to the 
economie possibility of an electric drive were seriously divided. 
Time has passed, and electrie winding has developed at home and 
abroad, and at present there are in Great Britain and the British 
colonies alone such а great number of winding engines in actual ser- 
vice, or in process of erection, that one can safely say that for certain 
conditions. at апу rate. electric winding has not only proved econo- 
mically possible, but a distinct economic success. In many cases the 
electric winder is not only the cheapest in working, but also the 
cheapest iu first cost, and when this most important foundation of 
economic advantage is established, the user also appreciates the 
additional amenities provided by the excellent technical features of 
electrical drive, namely, the ease and safety of control, the entire 
absence of jerks, and the perfect regularity of drive from full to сгеер- 
ти speed. 

So far, the direct -current motor and the polyphase induction motor 
have generally been used for electric winding engines of large capacity, 
and only these are considered in the present Paper. Single-phase 
commutator motors could be used, but are expensive, and not so 
efficient as the other motors, Single-phase induction motors present 
difficulties of control, and therefore will rarely be used for direct 
driving of large winding engines. 

As to the control of direct current and polyphase induction motors, 
we have mainly to distinguish between rheostatic control (by metallic 
or liquid resistances) used for either type of motor, and Ward-Leonard 
control used only for direct-current motors. The latter method 
requires à special direct-current generator, either engine driven or, 
more often, driven by an electric motor supplied at constant voltage 
(either alternate current or direct-current) from genera] ‘bus bars. 
The generator is a direct current machine with separate excitation, 
which can be varied between a positive and negative maximum. 
The winding motor has constant excitation, and ita armature con- 
nected to the generator armature without any switches or controller. 
The speed of the winding motor is, therefore. in approximate propor- 
tion to the voltage of the controlling generator, and the direction of 
rotation is directly dependent upon the direction of the exciting 
current of the generator. А small shunt controller gives perfect 
control over the whole machine. The Ward-Leonard system gives 
wonderful ease of control, and very light and simple controlling appa- 
ratus; the amount. of machinery. however, is increased, as is the 
initial cost, and the great advantage of practically negligible starting 
losses is partly counterbalanced by the loss of efficieney in the motor- 
generator. As far as current consumption is concerned, the Ward- 
Leonard system will show to great advantage if starting and braking 
periods are of comparatively long duration, and winding intervals 
short. also if trips with reduced speed (for instance, for men winding) 
are of frequent occurrence ; whereas the straight rheostatic control 
will show up best if full-speed runs and winding intervals represent 
a very great portion of the whole working time. 

Very often it is considered essential to guard against interruptions 
of the supply and to provide means which would enable the continua- 
tion of at least one trip. The Ward-Leonard system lends itself very 
nicely to a storage of energy by coupling with the motor-generator à 
Hvwheel (Попег system). This also allows of equalising the demand 
on the power station by providing the motor of the ligner set with a 
considerable drop in speed hetween no-load and overload. and thus 
giving the tlywlicel an opportunity to discharge a part of the stored 
energy when the load grows, and to store energy between the periods 
of work. Instead of the flywheel, a third machine, viz., a direct- 
dus generator, can he used, which works in parallel with a storage 

attery. 


Qt Abstract of a Paper read before the Manchester Local Section of the | 


Institution of Electrical Engineers. 


The author next studies the electrical conditions of control. and 
more particularly the conditions for braking in the different systems. 

Ward- Leonard System,—As long as the speed of the Ward- Leonard 
motor-generator is kept constant the shunt regulator of the control- 
ling direct-current generator determines fully the E. M.F. of the con- 
trolling machine, and if the winding motor is mechanically driven 
from outside, the speed of the constantly excited winding motor will 
attain a value which gives an. E. M.F. in the winding motor only 
slightly higher than that of the controlling machine, because already 
à slight ditlerence will give rise to a circulating current. of sufficient 
magnitude to balance the torque impressed from outside. 

On certain assumptions the author considers how much the speed 
of the winding engine will differ for a given position of the controlling 
lever. whether the machine is working as a motor lifting a certain 
load or as a generator driven by the lowered load. Те assumptions 
are that the exciting voltage is kept constant, and that there is no 
flv wheel and no artificial slip in the motor-generator, also that the 
primary frequency and voltage remain constant. He estimates that 
the difference of the motor speed between no-load torque and full- 
load torque will be approximately 12 per cent. ; if the winding motor 
has to exercise a negative torque of half the value of the normal 
working torque. the difference in speed will grow to 13 per cent. 

This difference remains nearly constant in its absolute value, and, 
therefore. grows in proportion if the controller lever is put into a posi- 
tion for a low speed. For half excitation the lifting speed for normal 
load will be about 39 per cent. of the full (no-load) speed and the 
lowering speed for a load which would require half braking torque will 
be about 56 per cent. of the full speed. [fan Ихлег set with increased 
slip is used, or if the exciter is coupled to the shaft of the motor- 
generator and its voltage is not automatically kept constant, the 
differences will be even greater. It is, therefore. necessary also in 
case of Ward-Leonard control to use a speed indicator, and not to 
depend upon a positive relation between the position of the control 
lever and the speed of the winding engine. 

In general, it can be said that the method of braking with the Ward- 
Leonard arrangement is nearly perfect in so far as the movements of 
the controller lever in order to come to rest are pretty nearly the same 
whether the motor is driving or driven, and that a very great braking 
torque can he obtained form the motor. Normal current in the motor 
armature when used as a brake represents more than normal torque 
on the winding drum. If the controller is not too quickly handled 
there will be no unusual stresses either in the electrical or in the 
mechanical parts, which, of course, in any case have to be built to 
cope with the always occurring reversal of power. 

The calculations of the speed variation possible for certain positions 
of the controller were made under the assumption that eurrent ean he 
returned to the line. If, however, the line voltage fails, be it that a 
circuit-breaker comes out or by a similar occurrence, then the state of 
affairs alters considerably. Ноа tlywheel of sufficient capacity is con- 
nected to the motor generator, the energy supplied by the lowering 
load will speed up the flywheel to a permissible value. ЈЕ, however, 
no tlvwheel is applied, then the motor-generator would soon speed up 
to a dangerous limit, and, therefore, it would be necessary in such а 
case to apply the mechanical brakes practically at the instant that 
the circuit-breaker comes out. 

In a system which instead of the flywheel uses a third electric 
machine connected to an accumulator battery, the storage of energy 
could, of course, go on, as a battery even if fully charged is always 
capable of receiving energy by being overcharged. 

Rheostatic Control of Direct-current. Motors.—The author next in- 
vestigates the case of using the motor as a brake if rheostatic control 
is employed, the motor being supplied with current from general "bus 
bars. The first case would be that of a direct-current shunt motor 
fed from direct-current bus Багз. This case mainly applies to com- 
paratively small motors, up to a few hundred horse-power. 

For a given position of the shunt regulator (with the series resist- 
ances cut out) the motor when working as a genertor and exercising 
half full-load brake torque will develop (under above assumptions) a 
speed approximately 7 per cent. higher than the speed which it would 
develop for the same controller position if if was exercising full 
torque as a motor. (It is assumed that the "bus-bar voltage remains 
constant.) For other positions of the controller, when resistance is 
inserted in the armature circuit, the conditions аге entirelv different. 
First of all, the speed of the motor, even when working as a motor, 
will greatly vary according to the load, and a certain controller 
resistance which for full load reduces the motor speed by 20 per cent., 
will for 100 per cent. overload produce approximately 40 per cent. 
drop, and for no-load no appreciable drop. In other words, with | 
resistance inserted in the armature circuit, the E.M.F. impressed 
upon the motor armature is no longer approximately constant but 
will vary with the load. The author shows that a position of the 
controller which allows for the motor-before starting, less than 


450 THE ELECTRICIAN, DECEMBER 30, 1910. 


normal current, would allow a very dangerous speed for the same 
machine when generating. 

Thus it is clear that such controller positions are in general not suit- 
able for lowering loads, and that this regenerative control will mainly 
be used with the controller in **full-on ` position. The regenerative 
control cannot be used to slow down the motor at the end of the trip. 
For this. either the controller has to be moved quickly into the 
“off” position and the mechanical brake applied, or the controller 
may be аше у moved bevond the * off " position and the first steps 
for the reversed movement used, which allow outside current to 
enter into the motor in such a direction as would be needed for lifting 
the load which is being lowcred. 

Regular braking with counter-current is à very safe, but naturally 
wasteful method, as not only is no energy returned to the line, but 
à current from the line is consumed equal to the brake current. The 
energy wasted in the controller represents the sum of the energies 
drawn from the line and generated by the load. Whether this waste 
of energy is objectionable or not depends upon the frequency and 
duration of down trips with unbalanced load. 

Rheostatie Control of Induction Motors.—With a polyphase induc- 
tion motor used as a winding motor. the conditions are exactly ana- 
logous to those of a direct-eurrent shunt motor (without shunt 
regulator) fed from 'bus bars. If the rotor is short-circuited the 
machine will, for a slight increase in speed. act asan induction gene- 
rator and return power to the line. With the slip-rings directly 
short-circuited, the difference bet weer no-load and full-load speed of 
the motor would be approximately 2 per cent., and the speed of the 
motor working as a generator on half-load would be only approxi- 
matelv 3 per cent. above the full-load motor speed. Liquid con- 
trollers, however, are seldom completely short-circuited, and, there- 
fore, the speed difference might be nearer to 6 or 8 рег cent.—just 
about the same as previously mentioned for shunt motors. In order 
to brake the motor down to lower speeds, courter-current is required, 
and exactly the хате relation for the controller resistance holds good 
as that developed for the shunt moror. Driving the motor at over- 
synchronous speeds with resistance inserted (controller in lowering 
position) would here also cause too high a speed to be reached. 

The author next considers the possibilitv of braking methods with 
different connections, and also with additional apparatus. 


Direet-current Motor as Dynamic Brake.—W^e can disconnect the 
armature of a direct-current motor from the line, and connect it 
either to a part of the resistance of the starting controller or to 
another resistance. If the machine is constantly excited from the 
"bus bars the braking torque or braking current will be in direct 
proportion to the speed of the motor, and in inverse proportion to the 
controller resistance ; therefore, in order to keep perfect electrical 
control of a constant lowering load from the start up to the very end of 
the trip, it would be necessary at first to increase, then to reduce the 
outside resistance gradually in proportion to the desired momentary 
speed. Of course, a constant resistance could be used which would 
only limit the steady speed of the lowering load, and some other 
means could be used to bring the load to rest at the end of the trip. 


Induction Motors with Direct-current | Excitation аз Dynamic 
Brakes.*— As a rule, the stator which is normally wound for high- 
voltage alternating current will be conuected to a low-voltage direct- 
current supply and the three slip-rings of the rotor connected to a 
resistance of the corresponding number of phases. Such a machine 
represents an alternating-current gencrator with stationary field, the 
exciting winding of which is distributed in the slots, and with a 
rotating poly phase armature connected to ohmic resistances. The 
machine is distinguished from ordinary alternating-current gene- 
rators mainly by the fact that the air- -gap is exceedingly small, and 
that, therefore, the armature reaction is exceedingly high. This 
reaction has a very important bearing on the behaviour of the 
machine, because as soon as the armature current exceeds a certain 
limit a reduction of the outside resistance will not only not increase, 
but even reduce the braking torque. 

If direct current is applied to produce a magnetising effect in a three- 
phase winding there are two arrangements which can be used without 
disarranging the windings : (1) To connect one terminal to the nega- 
tive supply, and the remaining two terminals in parallel to the posi- 
tive supply. (2) To connect one terminal to the negative supply, the 
second to the positive supply, and leave the third terminal free. 

In & star-wound machine, with terminal No. 1 connected to the 
negative direct-current supply, terminals Nos. 2 and 3 in parallel 
connected to the positive supply, the current in phase ] will have the 
double value and opposite direction of the current in phases 2 and 3. 


———————— ————————— ——— 


* Mr. В. E. Hellmund, Pittsburg, has recently published an interesting 
article on this ва bject i in “ Elektrotechnik und Maschinen bau," Vienna, 


1910, p. 837, which is partly followed and partly enlarged in the following 
investigations. 


———— ———— 


This is just. what happens when. in a three-phase system. the current 
in phase 1 is at the crest of the wave. It is, therefore. quite clear 
that in this connection the direct current replacing the three-phase 
excitation will have to be of the value of 1-414C. 

Again, let us assume a star-wound machine. and connect only two 
of the terminals to the direct-current supply, then the equivalent 
direct current can be shown to be 23 per cent. higher than the 
measured value of the alternating current. The watt losses m each 
case are, if R represents the resistance of one phase, ЗСК. Exactly 
the same values obtain for delta connections. 

We could excite the stator with a current as above. corresponding 
to the full-load stator current, and could insert in the rotor a resis- 
tance which would just allow normal rotor current to flow. In this 
case the magnetic conditions would be exactly the same as in an 
induction motor working with full-load current at any moment of the 
starting period, and it is therefore clear that we should have normal 
torque as the circumference of the rotor. ‘There is only the slight 
difference as to the torque on the rotor shaft, that for the motor 
we have to deduct the losses, whereas in the generator we have to add 
them. The normal full-load brake torques on the shaft can, there- 
fore, be obtained under these conditions with a current of a few per 
cent. lower than the above-named value of 1-41C and 1-23C respec- 
tively. That this is not necessarily the greatest torque that can be 
obtained for this excitation the author shows by a simple investiga- 
tion based on the well-known Rothert diagram for alternators. 
Fig. 1 shows а test result on a 30 н.р. 500-volt 25-period slip-ring 
motor for different excitations, and resembles in general appearance 
the theoretical curve. The full drawn line corresponds to direct- 
current excitation in the stator of 50 amperes (one terminal connected 
to positive, the two others in parallel to negative). The dotted and 
chain dotted curves correspond to excitations of 36 and 25 amperes 
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respectively. The motor would give with a three-phase current of 
500 volts, 36 amperes, à torque of 225 ft.-lb. at 705 revs. per min. 
with a rotor resistance as shown in Fig. 1, and the rotor current would 
be equal to 52 amperes. The resistance per phase in Fig. 1 is approxi- 
mately 0:3 ohm. 

As long as we work with small direct-current excitation, which 
could not saturate the field, the torque for a given speed and resis- 
tance will be in proportion to the square of the exciting current. With 
high exciting current the resultant field does not grow in proportion 
to the resulting ampere-turns, and therefore the maximum torque is 
reached witha comparativ elv higher rotor current. The curve repre- 
senting the maximum torque dependent on the direct-current excita- 
tion is at first nearly a parabola which gradually approaches a 
straight line. 

The relation between torque and the excitation is a simple one, as 
the torque always increases with increased excitation, whatever the 
momentary frequency may be. whereas the relation between torque 
and resistance is a very complex one. For a decrease of resistance 
the torque might be increased or decreased. dependent upon the 
momentary speed. Therefore, it would not be verv safe to use the 
variable resistance of the starting controller for braking purposes, as 
the driver might easily overshoot the mark in trving to make the 
brake more effective, and then he would not be able to stop the load. 
It would, however, be possible to change the resistance automatically 
in proportion to the frequency of the rotor currents.* 1 we make 
the exciting current and the resistance high enough. we can easily 


* Patent applied for. 


THE ELECTRICIAN, DECEMBER 30. 1910. 451 


ensure that the brake torque wanted is well below the maximum 
torque obtainable, and that the speed wanted is well below the 
critical speed. In this case the load can be lowered with safety with 
the certainty that the speed will not be exceeded. For stopping 
mechanical brakes would be applied. 

If the motor is allowed to come to rest with full direct-current 
excitation on the stator, then, of course, no demagnetising effect of 
the armature can exist, and the enormous number of ampere-turns 
will create the strongest possible field in the motor. "This must be 
carefullv considered in dimensioning the mechanical parts of the 
motor, for any dissymmetry in the air-gap may produce a very heavy 
unbalanced pull, and the air-gap of an induction motor being neces- 
sarily small, there would be in large slow-speed motors the danger of 
the rotor pulling over before coming to rest. 

This kind of brake requires a supply of direct current, which will 
necessitate in many cases the use of a small special motor-generator. 
If it is required, in cases of the supply failing, to lower the load with- 
out being dependent on the mechanical brakes alone, it will also be 
necessary either to use a flywheel for the motor-generator or a small 
accumulator. 

Eddy-current Brake. —Using the motor itself as a brake with direct- 
current excitation renders it impossible to employ, at the same time, 
the combined effort of the brake and the motor, say, working with a 
counter-current, and it requires some special switching arrangement 
for stator as well as rotor. The application of the eddy-current brake 
to very large winding engines that are required under certain 
circumstances to lower unbalanced loads consisting of men for several 
hours at a reduced speed, which should never be exceeded for safety 

purposes, was first (as far as my knowledge goes) recommended by 
Mr. С. К. Chambers in Johannesburg. and a very large apparatus of 
this description is now under construction. From the test curves 
published for eddy-current brakes with copper discs,* and from 
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experiments made by myself on eddy-current brakes with cast-iron 
armatures,t I believe that an essential difference exists between the 
two. In the brakes described bv Morris and Lister, at first for con- 
stant excitation, the torque increases with the speed, but falls after a 
critical speed is reached. The diagrams have the same shape as 
Fig. 1 herewith. An eddy-current brake like this, used for winding 
engines, would have very serious disadvantages, at least, if the 
critical speed could not be shifted to a very high value. 

In my article mentioned above, I stated that with eddy-current 
brakes with cast-iron armature I was never able to find a reduction in 
torque with increase in speed, but, on the contrary, a steady increase, 
as seen in Fig. 2. Also in apparatus built more recently, I have 
always found this experience confirmed, and since for practical use 
this quality is of the greatest importance, the eddy-current brakes 
to be used in connection with winding engines were made with cast- 
iron armatures. 

The cast-iron armature has, besides great simplicity, rigidity and 
cheapness, the advantage that the specific resistance of the material is 
approximately 40 times greater than that of warm copper. As, how- 
ever, in eddy-current brakes, the section of the cast iron is very much 
greater than the aggregate section of copper windings used in arma- 
tures, the different behaviour of the brakes canont be explained by 
the increased specific resistance only. My explanation is that the 
virtual resistance of the cast-iron armature cannot be considered as а 
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* Morris and Lister, ' Journal," 1.Е.Е., Vol. XXXV., p. 445, 1905. 
t “ Zeitschrift für Elektrotechnik," Vol. XX., p. 353, 1901. 


constant value, but that it increases with increased frequency. I 
we assume that windage and hysteresis losses can be neglected, then 
the observed fact that not only the absorbed power but even the 
torque increases with increased frequency, would give us a basis for 
this theory. 

The eddy-current brake in another form can be used to make the 
Ward-Leonard braking method also available if the Ward-Leonard 
motor-generator. or the engine driving such generator. has a com- 
paratively small flywheel which for lowering of the load during a long 
trip would speed up dangerously. In such cases it will be sufficient to 
fit a stationary pole of small dimensions opposite the Hywheel rim and 
so induce eddy currents in the flywheel, which consume the power 
supplied into the fl v wheel set. 

In conclusion the author draws attention to the fact that each of 
the systems has its own merits which will call it to tlie front according 
to the circumstances of the case. 


DISCUSSION. 

THE CHAIRMAN (Mr. J. S. Peck) said that at first sight it would appear 
that by exciting the primary of an induction motor with continuous 
current, and so turning it into an alternating-current generator, апа by 
varying the resistance in the secondary cireuit, one could obtain almost 
any desired braking effect. The author, however, had pointed out the 
difficulties in changing connections, the magnetic stresses between stator 
and rotor, and, most serious of all, the fact that for cach speed a certain 
detinite secondary resistance was required for maximum braking effect. 
On account of this last feature. it would also be ditheult for the driver to 
know whether to increase or decrease the secondary resistance in order 
to reduce the motor speed. Consequently, there would be danger of the 
motor reaching an excessive speed. With the usual alternating-current 
winding engine there were two methods of braking available, (1) mecha- 
nically by means of brake blocks, and (2) electrically by means of counter 
current. In lowering it was possible to let the meteor ran above syn- 
chronism. and so return power to the line, but this method was not avail- 
able for lowering at low speed or for stopping. Where the motor was 
used as a generator by exciting the stator with continuous current, И was 
impossible to brake with counter current whilst the motor was generating. 
This was also an objection to the method. With the eddy current brake, 
or with any other type of external brake, such ax a water brake, И was 
possible to use the mechanical brake, counter current ind the external 
brake simultaneously. The external brake also gave a highly satisfactory 
method of lowering at reduced speed. Whilst an eddy current brake for 
а large low-speed motor was an expensive machine. and although the 
inertia of the rotating parts added appreciably to the power required for 
acceleration and retardation, there seemed to be a demand for it, and 
under certain circumstances its use Was quite justitia ble. 

Мг. W. Cramp said the author had referred to commutator motors as 
not being so efficient as other motors, yet to obtain the effect in braking 
he did not hesitate to recommend a special rotary converter with а com- 
mutator. For the purpose discussed in the Paper, there was а possi- 
bility of employing a system which Dr. Rosenberg had not mentioned, 
viz., the use of an induction motor with a variable number of poles. The 
only objection to the use of the induction motor as a brake seemed to be 
that without counter current it was only applicable for speeds a little over 
synchronism. If it were so arranged as to have the number of poles 
changed, it might be used as a brake down to the speed corresponding 
to the largest possible number of poles: or. if the winding of the 
motor was arranged so that it conld be connected in cascade, would not 
this enable perfect control to be obtained when running as а motor with a 
very wide range of regenerative braking * The author had referred to 
the shunt motor as being the only type of direct-current machine suitable 
for this sort of work. He would like to know why the compound-wound 
motor should not be used, апа was it not possible to cut out the shunt 
and use the motor as a series generator for braking purposes. very much 
as used for ordinary tramears, Two methods were mentioned for pro- 
ducing a field from a three-phase winding by means of continuons current. 
The speaker suggested that a third method was possible—viz., by exciting 
one phase only. With regard to the very interesting means of braking by 
supplying the stator of an induction motor with continuons current, a 
Paper was read before the British Association in 1904 in which this 
method was given of testing an induction motor excited by continuous 
current and driven by another machine at a speed corresponding to that 
of slip. In connection with the same problem the author had referred 
to the very small value of power which would be requited for exciting 
the field of induction. motors, and suggested that a rotary converter 
should be used to produce the exciting current. Supposing that à rota 
converter were not adopted, but that the exciter circuit of the main 
alternators was used for this purpose. the ordinary exciting pressure for 
such alternators was probably 60, 80 or 100 volts. The energy that 
would be wasted in exciting the motor would be far from small, for 
though the Р.О. across the stator itself might be small. a large resistance 
would have to be used with it. во that the energy lost in the resistance 
would be very considerable. The use of a cast-iron eddy current brake 
seemed interesting. It wasa little puzzling to understand why the torque 
should constantly increase with the speed. It would seem that the 
author's explanation was the right one, for if the resistance of the mean 

th of the current be only a little increased the effect was large. 

Mr. J. Евттн had used eddy current brakes with an external iron wheel 
and an ordinary alternator field a good deal for ordinary testing work, 
and had found them most convenient and flexible appliances. Не found 
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that the torque went on increasing with the speed, and the path of the 
eddy currents was so undefined that their armature reaction on the field- 
magnets was only very slight. То direct the eddy currents he had 
slotted the iron and put on a copper squirrel cage winding in good elec- 
trical contact throughout with the iron. He had got better results, 
however, Бу employing the copper end rings without axial bars; these 
seemed to offer an inducement to the eddies to travel right across the face 
of the brake. He had used this method of braking small induction 
motors, using one phase in series with the other two in parallel to carry 
the continuous current. 

Mr. T. FERGUSON thought that engineers when considering electric 
winding propositions had a tendency to neglect giving due consideration 
to the braking problems. and concentrated on load-lifting features. The 
latter might be the dominating factor in steam winding. but it was not so 
in electric winding; in fact, the final choice of method might be deter- 
mined by the question of efficient and safe braking. The system of 
braking which would appeal most to the user would be the counter current 
method, although it might not be very good commercially when lowering 
loads for a considerable time. In that case the Ward-Leonard system 
might be preferable. In considering the eddy current brake it must be 
granted that it offered considerable safety and ease of manipulation. Ш, 
for example, a tail or balance rope were fitted to the cages, the static 
torque become uniform throughout the wind, and it was an easy matter 
to switeh on the exciting current to the eddy current brake and leave it 
on, simply operating the main control levers. Thus, lowering would be 
started by а short application of power, then bringing the control lever 
back to the “ off " position the load would then descend at a uniform 
rate under the action of the eddy current brake ; finally. pulling the con- 
trol lever backwards brought the load to rest by the application of counter 
current. ; 

Мг. А. B. МАтллхзох considered that colliery proprietors would be 
inclined to condemn large eddy currents brakes when considering electric 
power for winding from deep shafts, One of the first requirements was 
that power must be returned to the line whenever possible. "The electric 
winding engines which he had seen in operation were small compared 
with the steam winding engines at large South Wales pits. When electric 
winders of similar duty were put to work, the losses between winds (due 
to running flywheel sets) would be so reduced that direct-current winders 
with a flywheel converter would show an overall efficiency better than 
would be obtained with alternating-current winding equipments. 

Mr. А. Е. STEVENSON thought that it was only necessary to consider 
colliery winding plants supplied from power companies' mains, the capital 
expenditure involved making it impossible to get them installed other- 
wise. This question of capital prevented the replacing of the very 
inefficient air and steam-driven plant. "The rheostatic method of control 
applied to a three-phase motor on the power supply mains appealed to 
him as the most suitable for colliery conditions, the checking and adjust- 
ing of the cage position being done by counter current in the same way 
that steam was employed at present. 

Mr. W. Suaw asked the author what happened when the main switch 
of a three-phase motor running at normal speed was rapidly switched over 
to the reverse position. He found that, in the case of a small haulage 
motor the current rose to a high value, even if full resistance were switched 
into the rotor circuit, in the interval between opening the switch and clos- 
ing in the reverse position. It seemed to him that, unless energy was re- 
turned to the line, the only argument in favour of electrice braking was 
that it was electrical and perhaps would lend itself to lighter and more 
easily regulated control apparatus than the mechanical friction brake now 
in use on steam winders. He thought colliery managers would prefer to 
put up with the friction brake in which they felt confidence rather than 
go to the expense of an electric brake, especially if it was proposed to 
instal a friction brake as a stand-by as well. 

Dr. Е. ROSENBERG, in reply. said the question of commutators was not 
one of theoretical like or dislike. but of expense and efficiency. In order 
to get good commutation in a single-phase machine the voltage between 
the bars must be low ; and to build an armature for low voltage and high 
current was expensive. Besides, the efficiency of the single-phase motor 
was lower that than of either a direct current or three-phase induction 
motor, and in this case there was no counter-balancing etfect, as in trac- 
tion work, against this inefliciency. In regard to Mr. Cramp’s suggestion 
for varying the number of poles, although it would hardly be possible to 
get a gradual and smooth braking for any big range in this way, no doubt 
the pole-changing device could be used to obtain economical running at 
half-speed and to lower men by running the motor with the double number 
of poles a little above synchronism. The practical objection against 
doing this with large direct-coupled winding motors was the great number 
of poles required and the deterioration in performance with such an ar- 
rangement of stator and rotor coils would give even at full speed. As to 
the suggestion to make a direct-current winding motor heavily com- 
pounded and to use it for braking purposes as a series generator, this 
would be undesirable, and especially objectionable in cases where the 
torque changed during the trip. as, for instance, when there was a balance 
rope and the weight of the rope worked first against and afterwards with 
the torque of the motor. In that case violent speed variation would 
occur. Mr. Cramp mentioned that the eddy current brake behaved as if 
there was no armature reaction. Of course, that could not be assumed, 
but if the currents at higher peripheral speed crowded towards the sur- 
face and shielded the lower parts of the iron from lines of force entering, 
then the armature reaction would not be increased with the incresaed 
speed. He would be interested to know whether Mr. Frith’s design of 
cast-iron brakes with copper end rings really did increase the torque for a 
given excitation. Mr. Mallinson mentioned that the eddy current brake 
did not allow of the power being returned to the line. This was, of course, 


b 
! 


centrifugal forces. 


not possible with three-phase winding motors. The question, howe ver, 
whether that or an independence from a momentary failure of line current 
was the more important, would have to be specially considered in each 
case. For English coal mines the eddy current brake would hardly ever 
be required. He had seen mines where coal and men winding was done 
at the same speed, and trips with an unbalanced load were of rare occur- 
rence. In such cases the expense for the eddy current brake would not be 
justified. Replying to Mr. Shaw as to whether the rushes of current were 
not too great if the motor was reversed while running at full speed, this 
would not happen if the controller was properly designed for this service. 


PROBABLE DEVELOPMENTS OF ASYNCHRONOUS 
MOTORS.* 
ВУ J. FISCHER-HINNEN. 


Twenty vears ago, when polyphase motors were first. introduced, 
it was usual to draw particular attention to the simplicity of their 
construction, which was contrasted with the brushes and commu- 
tators of the direct-current tvpe. Actually it seemed as though the 
alternate-current motor would be able to comply with the most 
exacting demands. But since those days it has gradually dawned 
on us that motors of this tvpe take a very large starting current, and 
produce therewith a disproportionately small torque. It was 
considered a great advance when Leblanc, and later on Dobrowolsky, 
proposed the insertion of resistances in the rotor circuit, which had 
the double effect of reducing the starting current and increasing the 
torque. Slip-rings and brushes were accepted as an unwelcome 
necessity, though it was pointed out that they were at any rate a 
simplification of the brushes and commutators of direct-current 
machines. The next unexpected difficulty arose from the rapid wear 
of the brushes and slip-rings, which was obviously not due to 
friction alone; this had been already noticed on the slip-rings of 
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Fic. 1.—FiscuEgR-HINNEN's 
METHOD OF GROUPING THE 
STARTING RESISTANCES. 


Fic. 2.—K AHLENBERG’S METHOD OF 
GROUPING THE STARTING RESIS- 
TANCES, 


alternators. The remedy was provided by decreasing the current 
in the rotor, and using carbon brushes; but this involved a loss of 
efficiency of 1 or 2 per cent. A more satisfactory method was, 
however, provided by devices for short-circuiting the slip-rings and 
raising the brushes after the motor was started; and when the 
various starting operations were taken into account, most of the 
much vaunted simplicity of the system seemed to have disappeared. 
Even so, there were further developments not altogether foreseen, 
and an advance was made by interlocking the short-cireuiting and 
brush-lifting devices, as it had sometimes happened that these two- 
operations had not been performed in their proper order. 

Lately there has been a demand for a type of motor containing its- 
own starting resistances as well as the devices above mentioned, and 
whether this is to be regarded as an improvement depends somewhat 
on the point of view. The user values simplicity in working, the 


designer approves simplicity of construction; the one seems опу 


to be had at the expense of the other. It can hardly be denied that 
the design is now becoming so complicated as to interfere with 
accessibility and reasonable inspection.: Prophecy is not an easy 
task, but it does seem likely that in future motors of this type will be 
in increasing demand. Experiments have been carried on for many 
vears, and the difficulties that have been experienced are mainly 
traceable to two causes ; (1) it is impossible to house resistances with 
а great number of steps; (2) it is difficult to make the resistances 
and contacts so that they shall not be liable to be put out of order by 

Consequently up to the present, the resistance 
has usually been cut out in one step. There is no great objection 


* Abstract of an article in the “ Elektrotechnische Zeitschrift." 
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to this, if the motor need not start under load ; but in any other case 
very heavy currents may be liable to flow. The following tables 
give figures showing the effects produced :— 


Table I.—4pprorimate Values of the Ratio of the Maximum to the 
Normal Value of. the Torque, 


No.{of No. of 
resistances | contacts 


Horse-power of Motor. 


per phase. per phase. 1. 3. 10 30 | 100. 
1 ә 2.20 2.25 2.30 2-50 2.70 
9 3 1-90 1-95 2.10 2.25 2.50 
3 4 1-70 1:75 1-80 2-00 2.05 
4 5 1.55 1.60 1-65 1.70 1-85 
5 6 1-45 1-50 1-55 1.65 1-70 
6 7 1-40 1-42 1-45 1.55 ]-60 
7 8 1:35 | 137 1-40 1-45 1-50 


Table II.— ipprorimate Values of the Ratio of Maximum to Normal 
Value of the Current. 


No. of No. of Horse-power of Motor. 

resistances contacts | 

per phase. per phase. l. 3. 10. 30. 100 
1 2 2.7 2.95 3.13 3:45 3:30 
2 3 2.02 2.20 2.40 2-30 2.34 
3 4 1.73 1-84 1-95 2.07 2-18 
4 5 1:56 1-64 1-73 1-80 1.90 
5 6 1.43 1.20 | 1:57 1.65 1.73 
6 7 1-30 1:353 1-46 1.53 1.60 
7 8 1-27 1-39 1-45 1-51 


| 


Supposing the resistances to have been properly designed. it will 
be seen that with a 10 H.P. motor. having a one-step resistance, the 
starting current is 3:13 times the normal current ; if the resistance 


that a motor giving 10 per cent. would be sufficient to bring the 
group up to synchronism. But this leaves out of account the fact 
that there are heavy masses to be accelerated rapidly ; and in order 
to carry out the operation in a reasonable time a motor having an 
output equal to 20 per cent. of that of the converter will be found to 
be none toolarge. "This point is mentioned, because many mistakes 
have been made in drawing-offices in the past on this point. 

A method by which it is possible to have a sufficient number of 
steps on the starting resistance of a polyphase motor, and yet ta 
house them in the motor. consists in arranging them in delta instead 
of star. as shown in Fig. 1. This method was suggested by the 
author seven vears ago. but it appears to be little known, though it 
reduces the number of contacts by one-third. Another method, 
shown in Fig. 2. and duc. І believe, to Kahlenberg, consists in short- 
circuiting the various groups in the three phases, not simultaneously, 
but one after another. Fig. 2 shows this, with two resistances in 
each phase. The points 2, 3, 4, 5, 6, 7, are successively, and in this 
order, connected to the neutral point 1. А motor of the latest type 
designed by the author for the Oerlikon Co., is shown in Fig. 3. The 
starting resistances are enclosed in the motor, and constructed of 
strip metal, wound on a core which also carries the contact pieces. 
These consist of split pins K, of unequal lengths. which are short- 
circuited in a given order by the longitudinal movement of the sleeve 
М. The number of the spht pins depends on the size of the motor ; 
up to 25 H.P.. six are sufficient ; above this size, nine are used. 
Starting is effected by a handwheel ; the first half-turn releases the 
primary switch, which is then closed by a spring, and the further 
turns short-circuit the different resistances. The rotating resist- 
ances carry proiections after the manner of the bladcs of a fan, and 
help to drive cool air through the motor, sucking it in beneath the one 
bearing and discharging it beneath the other. 

Squirrel-cage motors also deserve attention, and starting can be 
simplified by various mechanical contrivances such as fast and 


Fic, 3. - POLYPHASE MOTOR witH Roratinc RESISTANCES AND PRIMARY SWITCH CONSTRUCTED BY THE OERLIKON Со. 


has seven ateps, this value falls to 1-39. Commercial motors seldom 
have more than seven-step resistances, and yet price-lists can be 
found to assert that the starting current is not greater than the normal 
current. There is, however, a good deal of uncertainty as to what 
is meant by “ starting current " ; everything depends on the nature 
of the load. For instance, a motor that is used on a crane for moving 
the load across the shop may require а starting torque 2 or 2} 
times the normal, owing to the slight bending of the cross girders, 
while the lifting motor will only require 1-7, or twice the normal. 
If the motor is used for driving appliances such as tools, the greater 
part of the work of which lies in overcoming various friction effects, 
tlie rating may be lower still, because experiment shows that friction 
decreases more rapidly than the speed of revolution. Motors for 
driving fans or pumps are the most favourable cases, but the power 
needed for reasonably quick acceleration of the moving parts of 
high-speed machinery must not be left out of account. Rotary 
converters may be taken as a case in point. Assuming tbe friction 
40 be 5 per cent. of the output of the converter, it might be thought 


loose pullies, friction clutches and others depending for their action 
on centrifugal force. But simplicity and cheapness are essential in 
all cases, and it may be well to consider those depending on electrical 
methods. As soon as it was well understood that the starting torque 
increases with the resistance of the rotor it was evident that it 
would be an advantage to provide the rotor with two windings, one 
of which had a much higher resistance than the other. Gorges’ 
method is well known, and consists in opposing the effects of the two 
windings at the moment of starting. But all such methods suffer 
from the defect that no regular gradation of the starting current is 
possible, and they are only suitable for cases where the motor can 
be started under a light load. Boucherot’s method is an improve. 
ment (German patent No. 15,240), and employs two fields, one of 
which is capable of rotation, and two windings on the rotor, provided 
with the usual short-circuiting rings, and connected at the middle 
by a high resistance ring. А motor of this kind can be started just 


like one with slip-rings, the two fields being first opposed to one 


another, and the one being gradually rotated tillit coincides with the 
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other т direction. The only real objection to this method seems to 
lie in its expense ; otherwise it is free from sliding contacts, is simple 
in working. and allows a gradual start, free from any shock. 

In order to reduce the starting current, the Oerlikon Со. has 
made the slip-rings in some cases of iron. This increases the leakage 
at starting, and therefore reduces the current ; and also induces 
eddy currents in the ring. which tend to increase the torque. This, 
however, reduces the power factor. but not to a sufficient extent to 
counterbalance the advantages. Attempts have also been made to 
incorporate iron resistances in the rotor, but they appear to have 
produced no notable results. АП these methods seem either to be 
too complicated for general adoption. or to be во simple as to produce 
scarcely any improvement. Notwithstanding. the author is of 
opinion that further improvement is still possible, as the following 
suggestion tends to show. Take a squirrel-cage motor of the usual 
kind, having tubes A of high specific resistance material, which are 
either short-circuited at their outer ends or else at both ends. Thick 
rods C, having the lowest possible resistance, are mounted on E, 
and capable of motion sideways, Аз shown in Fig. 4. the motor is 
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ready to start, with the high resistances, due to A, in circuit ; these 
are cut out by the gradual insertion of C in A, the resistance being 
lowered in a steady fashion till the tubes A are entirely short- 
circuited. The motor is therefore gradually and steadily brought up 
to speed. Something depends on the shape and construction of C, 
which must be so designed as to ensure the best possible contact. 
Tests show that with a construction of this tvpe. it is possible to 
lower the starting current of а squirrel-cage motor from 190 to 45 
amperes. The method, which is described in one of the Oerlikon 
Co.'s patents, seems to have decided practical advantages. while 
allowing of great simplicity of construction, and as the first tests 
have been carried out on motors. rather hastily constructed. there 
seems no reason to doubt that better results will be obtained later. 


TEMPERATURE- AND POTENTIAL-PRESSURE RELA- 
TIONS IN THE MERCURY ARC.* 
BY C. T. КХІРР, 


Summary.—The author investivates the temperature of the mercury 
arc by means of a thermo-junction for pressures up to 3 mm. of mercury 
at a constant current of 3 amperes. The temperature increased very 
rapidly with the pressure, and was practically independent of the nature 
of the radiating surface enclosing the thermo-junction. The potential- 
pressure curves indicate approximately a linear relation. 


It has been shown quite conclusively that the average tempera- 
ture of the mercury are increases from relatively low to very high 
values depending upon the voltage impressed and the form of the 
lamp used. The method usually employed was to introduce a 
thermo-element into the are. In 1904 Stark.t in commenting upon 
the probable temperature of the are at the cathode, pointed out that, 
from а consideration of the energv consumption and the fact that 
since the area of the active cathode mercury surface is small in com- 
parison with the whole mercury surface. we should expect the tem- 
perature to be fairly high. Не concluded. after giving additional 
evidence. that the temperature must be at a yellow or white heat. 
This need not necessarily be an indication of the temperature at 
points distant from the cathode. Recently Küch and Retschinsky? 
ыы. 

* Abstract of an article in “ The Physical Review." 

+“ Phys. Zeitschr.," Vol. V., Nov. 15, 1904. 

+“ Ann. d. Physik," Vol. XXII, March 5, 1907. 


—— = —— m 


& 
+ 6 ый 


made a series of observations extending over а wide range of tem- 
perature. They worked with a special quartz lamp using a Pt and 
Pt-Rh thermo-junction encased in а quartz capillary tube that was 
fused transversely through the lamp. Three such junctions were 
mounted in the tube midway between the electrodes. One was 
placed on the axis and the other on either side near the walls. "They 
found that the curves showing the rise of temperature were different 
for the three junctions. 'The temperature recorded by the central 
one was the higher, and its curve was a straight line showing that 
the rise of temperature was directly proportional to the P.D. Tem- 
peratures were observed up to about 1.7007C. In a Paper read 
before the American Physical Society in 1907 the author presented 
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Ес. 1.—THE КхІРР APPARATUS. 


data оп the average temperature at three different points in the 
mercury arc at constant pressure and for different current strengths, 
but no attempt was made to correct the temperatures for the con- 
duction of heat away from the thermo-junctions. In the present 
investigation an effort was made to determine the temperature 
gradients from electrode to electrode under various conditions of 
pressure and current and form of tube. 

The general arrangement of the apparatus is shown in Fig. 1. 
The tube MN, in which the are was maintained, had an inside 
diameter of 34 mm. The wide portion of the tube was approxi- 
mately 235 mm. long. To the lower end wes fused a barometric 
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Fig. ?.—MERCURY ARC. 


Variation of temperature with current. Pressure approx. constant, ("05 mm. Ни. 
Length of arc, 224 mm. ; anode, platinum. 


leg which dipped into a large and thick-walled test-tube T. The 
tube MN was connected to a power Geryk pump through the baro- 
metric valve b. Two McLeod gauges. one large and the other small, 
were connected as shown. The anode was of platinum and designed 
for currents up to 9 amperes. The cathode was the mercury surface 


forming the top of the barometric column TN. The usual side 


branch for starting the arc is shown at S. The exploring thermo- 
junction was introduced into the are by being mounted in a long 
heavy-walled capillary glass tube having a small and rather 
thin-walled bulb at its upper end. In making the Cu-Pt couple 
the platinum wire was allowed to project through the globule of 
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copper about 3 mm. This platinum tip was fused into the glass 
bulb. from within out, and the projecting portion bent at right 
angles as shown. Thus it will be seen the junction was protected 
from the mercury vapour bv the glass envelope, and also that it was 
in contact with air at normal pressure. "The latter served to facili- 
tate the conduction of heat from the walls of the glass envelope to 
the junction. The platinum wire projecting into the arc served 
also the same purpose. and in addition it was used as an exploring 
terminal for reading potentials. Unless otherwise stated the arc 
was kept at a constant length of 224 mm. Its length was adjusted 
readily by raising or lowering the large test-tube T. In the form of 
tube employed there was no condensing chamber, since for the low 
values of current used it was found not necessary as the pressures 
read by the gauges were practically constant even after continued 


running. 


200 20 240 260 С. 
Тетр. 
Ес. 3. 


Temperature at poiut 30 mm. from anode for different current strengths. 
Data from curvea in Fig. 2 


Temperature-Pressure Relation.—In Fig. 2 are shown the tem- 
perature gradients in the region of the platinum anode for five 
different current strengths at an approximate constant pressure of 
0-05 mm. mercury. The curves are all of the same general form. 
For a given current strength the temperature rises rapidly as the 
anode is approached. Again, for a given distance from the anode 
the temperature rises rapidly with the current. It is interesting in 
this connection to construct a temperature-current curve for, sav, 
the point 30 mm. from the anode. The resulting curve is given in 
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Fic. 4.—MERCURY Anc. 
Variation of temperature with pressure. Current constant at 3 amperes. 
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Fig. 3. An important case is to determine the thermal gradients 
under the condition of constant current and varying pressure. 
di g3 were taken going up to and coming down from the anode. 
The”corresponding temperature gradients are given in Fig. 4, the 
length of the arc being maintained constant at 224 mm. The cur- 
rent was also kept constant at 3 amperes. To avoid fluctuations 
the usual inductive resistance (not shown in Fig. 1) was placed in the 
circuit. 
Tuming our attention to the anode we see that the curves have 
the same general characteristics as those given in Fig. 2, where the 
pressure was kept constant and the current varied, with the excep- 


tion that in this case the angle of approach to the anode becomes 
larger as the pressure is increased. This is very marked in the two 
or three upper curves. The observed facts relating to curves Nos. 
6 and 7 were: first, that the platinum anode disc glowed a dull red, 
and, second, that the current no longer filled the tube but became 
stringv and flitted from side to side. seldom passing along the axis. 
The inference drawn from an inspection of the upper curve is tbat 
the space out from the anode was hotter than the disc itself, yet the 
temperature recorded was but little more than 390°C.—not nearly 
high enough to correspond to the dull red heat observed. This 
discrepancy may be explained possibly as follows: The space 
within the tube heats up more rapidly than the platinum disc and 
when the pressure is considerable the space may indeed exceed in 
temperature that of the anode. In other words, the temperature 
is not à linear function of the pressure. "This 

із borne out by the fact that the P.D. had to Бе | 
increased by more than 50 per cent. to keep the 
current constant while the pressure was increased 
from 0-083 to 3 mm. of шегсигу. It is possible 
that the thermo-junction did not give the true 
reading. because the current no longer filled the 
cross-section of the tube but persisted in passing 
in a string-like discharge close to the walls of 
the tube. The fact that the temperature 
readings lie on so smooth a curve тау be 
explained by the current passing at a constant 
distance from the axis—midway between the 
thermo-junction casing and the walls of the tube. 
Naturally, then, the temperature recorded would 
he too low. 

The temperature as recorded bv the thermo- 
junction in the region of the cathode is Fic. 5. 
interesting. The inluence of the comparatively 
cool mereury surface was noticeable at a considerable distance from 
the cathode. Tt was in the main due to two causes, the cooling 
effect of the large mass of mercury that constituted the harometric 
leg. and the conduction of heat away from the thermo-junction by 
the wires leading to the same. This cooling effect is а linear func: 
tion of the pressure and hence was least when the pressures and 
consequent temperatures were least. [n curve 2, Fig. 4, it extended 
about one-third way up the tube while in curve 7 it extended more 
than throe-fourths the entire length of the аге. The curve АВ is 
drawn through the points on the temperature gradients where this 
cooling. efleet began, As drawn it is not à straight line; however, 
it would he approximately straight if the curves 6 and 7 were not 
in error ах was just explained, Curves 2 and 3 indicate that the 
temperature of the mercury surface was about 100°C. This is in 
error, as stated above, because of the abstraction of heat from the 
couple by conduction along the wires. To correct in part for this 
cooling effect, the glass casing containing the thermo-junction was 
bent beek on itself as shown in Fig. 5. И was so bent that approxi- 
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Fic. 6.—TEMPERATURE GRADIENTS. 

a, Alone axis of tube; b, Along a diameter 27 mm. from anole; c, Along a diameter 
137 mm. from anode. 
mately the same length of wire was exposed to the arc when the tip 
was lowered to the cathode surface as when formerly it was raised 
to the anode. The cathode end of curves 2. 4 and 6 were thus 
corrected. Attention should be called to the smoothness of the 
corrected curves. 

It is quite possible that many of the irregularities in the position 
of the points making up the curves in Fig. 4 are due to a failure 
properly to centre the thermo-junction as it was moved along the 
axis of the tube. To test this point temperature readings were 
taken along a diameter at two different positions in the tube just 
after the data for curve 2, Fig. 4, were-collected. The tirst position 
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was at a distance of 27 mm., and the second at a distance of 137 mm. 
from the anode. In Fig. 6 are shown three curves. Curve a (No. 
2 above) із the temperature gradient along the axis. while curves b 
and c are the gradients in question. The length of the tube, its 
diameter and the respective distances of b and c from the anode 
are shown drawn to scale. The curves b and с show that the tem- 
perature falls off very rapidly as you leave the centre. 

It was suggested that the reading of the junction would be largely 
affected by the nature of the surface of the glass casing enveloping 
the same, but experiments (of which details are given in the Paper) 
showed that the temperature readings were quite independent of the 
nature of the radiating surface surrounding the thermo-junction. 

Potential-Pressure  Helation.—The potential gradient along a 
discharge tube containing gases at low pressures has engaged the 
attention of investigators for a number of years. The potential- 
pressure relation for the particular case of the mercury arc Ваз 
been investigated by Heuse and Pollak. The latter measured the 
potential gradient along the arc in a vertical tube by means of a 
movable electrode and an electrometer. His apparatus was con- 
structed with great precision. He did not, however, investigate 
the potentia] gradient for different pressures. 

In Fig. 7 are plotted the potential readings between the anode 
and the movable exploring electrode, the pressure being varied from 
0-083 to 3 mm. mercury, and being due to the presence of air and 
not to an excess of mercury vapour. The current was kept con- 
stant at 3 amperes. It will be noticed that the potential gradient in 
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the positive column increases with the pressure. The general form 
of any one curve is the same as that obtained by Pollak. The 
anode drop is nearly the same for the range of pressures used. The 
anode drop is smaller than the cathode fall. However, the rate of 
increase with pressure is not the same. The anode drop increased 
approximately 1 volt over the range of pressures used while the 
cathode fall increased bv approximately 3 volts. 


RESEARCHES ON MICROPHONES AND LONG DISTANCE 
TELEPHONY.* 


BY ВЕГА GATI. 


Виттатгу.—п this Paper the Author describes researches which 
have been undertaken on this subject, including those by Campbell, 
some years ago, and by himself. The theory of long distance telephony 
is briefly dealt with, and some tests taken on Egner and Holmstroóm's 
and a water-cooled microphone are given. 


Owing to the increased importance of long distance tele- 
phony in recent years, the attention of scientists has been 
directed to researches in this field, and especiallv to the micro- 
phone transmitter. These researches include a study of the 
sound waves of the voice and the corresponding current waves 
which are therebv set up. One of the principal telephonic 
problems is that of working over distances of several thousand 
kilometres. To do this there are manv difficulties to be over- 
come. It was in the hope of adding to the knowledge in this 
field that the author carried out his present experiments upon 
current waves in the telephone. 


— n a. — 


Engine read at the Paris Congress of Telegraph and Telephone 


The examination of the vowel sounds in speecli has occupied 
workers in the field of acoustics for many years past. At 
present thev are in а position to admit that the vowel sounds 
arise from the simultaneous resonance of several musical 
sounds of different strengths and pitch. As regards the micro- 
phone, the study of sound and current waves may be most 
simply begun by producing in front of the microphone a single 
tone instead of several simultaneous tones with different 
pitches and amplitudes. The single tone is maintained at;as 
nearly constant pitch as possible. The measurements of the 
pulsatory current set up by such sounds in the microphone are 
made in the secondary coil of the telephone transformer, and 
thus data in regard to this particular sound areobtained. Such 
tests are repeated with a second sound of different pitch giving 


Fic. ].—DiAGRAM or MICROPHONE TESTING APPARATUS. 


E, Source of current; M, Microphone; P, Primary of induction coil; S, Secondary of 
induction coil; EV, Reflecting electrostatic voltmeter. 


a different number of current oscillations, and the behaviour of 
the microphone is also observed for this sound. By testing а 
number of sounds in this way it is possible to obtain data as 
to the performance of the microphone. Although this method 
appears to be an easv one, in practice there are many difficulties 
to be overcome. In the first place it is almost impossible to 
obtain a source of sound which will alwavs give a note of the 
same amplitude, especially where the pitch has to be varied 
for experimental purposes. After making trials for several 
vears, the author has found that the best sound producer is 
that due to Stern. In this apparatus the amplitude is quite 
uniform, while the pitch can be readily varied, and the work- 
ing of the whole is simple. " 

Fig. 1 shows a diagram of the electrical apparatus employed. 
There are, besides a svren in. front of the microphone, an arti- 
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Ею. 2.— CURVES OBTAINED BY CAMPBELL FOR A MICROPHONE, 


ficial line. an air reservoir for the variometer and a second for 


the checking svren. It was also necessary to arrange for measur- 
ing the alternating current. At the commencement of the teste 
(in 1903) the measurement of small currents had not been 
much developed. and an electro-dynamometer of the reflecting 
type was considered very sensitive for measuring telephone 
currents. However, the development of the method of 
measuring by the barretter rendered the experiments very 
simple and easy to carry out, though Mr. Campbell's researches 
have clearly shown how a wrong direction may be taken unless 
an accurate method is emploved. This latter experimenter 
possessed no sensitive means of measuring alternating current, 
for he used & mirror electrostatic voltmeter for determining the 
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pressure, a very delicate and difficult measurement. Не was 
obliged to employ a very large current in the microphone in 
order to be able to read the mirror voltmeter. The result of 
his researches are shown in Fig. 2 for four microphones. The 
abscisse indicate the pitch (number of oscillations) and the 
ordinates the deflections of the static voltmeter. Mr. Campbell 
was not himself satisfied with this result, for he declared that 
he was surprised that the microphone should be able to 
reproduce the fine shading of human speech. 

The researches of Mr. Campbell had the underlying defect that 
the pressure measured at the terminals of the induction coils 
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Fia. 3.—Ccrves From HUNGARIAN 
MICROPHONES. 


Fic. 5.—RELATION BETWEEN FREQUENCY 
AND CURRENT. 


nism of the microphone. Thus, the current passing. when 
electric resonance is obtained, is the factor which measures the 
action of the microphone. 

In this way the curves for the microphones (Fig. 3) are found. 
The absciss:e represent the number of oscillations of the sound 
waves, and the ordinates the strength of the current measured 
in millionths of an ampere with the barretter in the secondary 
circuit, when there is electric resonance. The microphones are 
of Hungarian make, and are, as will be observed, of different 
sensitiveness. In this circuit was also placed the artificial line 
(Fig. 4). This was made up of resistance, self-induction, capacity 
and shunts of values such that the artificial line corresponded 


AND MAXIMUM CURRENTS. 


was taken as a scale on which to measure the sound. It 1s a | to an effective resistance of about 4,700 ohms. It may be men- 
well-known fact that the current produced in the secondary 1 tioned in this connection that the total resistance of 700 km. 


circuit has no simple value. When making the measurements 
the resistance of the circuit was made up of induction coils each 
with an apparent resistance of r+jwl, and of an electrostatic 
voltmeter with a capacity of 1/jwc, r being the effective resistance, 
l the total inductivity, c the capacity; о being equal to 2zn 
(where n is frequency) and 7 equal to y —1. Аз will be seen, 
it 18 possible by inserting a capacity, to change at will the total 
resistance of the circuit, and thus to alter the current and the 
pressure. It may happen that for a certain frequencv the 
resonance of the circuit falls, while the same circuit no longer 
oscillates when working at a less or a greater number of oscilla- 
tions. Thus, not only is the curve of sound reproduced, but 
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Fie. 4.—DraGRAM oF ARTIFICIAL LINE. 


certain values which depend on the electrical conditions are 
Included in the measurements. In consequence, the results 
of the measurements will be quite erroneous, for the relation 
between the circuit and the frequency has been measured, 
instead of only the relation between the number of vibrations of 
the sound source and the action of the microphone, as was 
desired. 

This error can very easily be avoided by taking for each 
desired sound only the strongest current which can be employed 
ш the circuit. For each sound as many condensers as are 
needed to obtain resonance are employed in the circuit. When 
resonance occurs, the strength of the current only depends 


of circuit consisting of 4 mm. copper wire mounted on double 
supports, 13 3,330 ohms and for 800 km. 5,070 ohms. 

The difference between these microphones led to further 
experiments to discover the cause of the divergence. It seemed 


Г] - e 
" 

` к е 5 к 

: v. - - - =» ^ - - * м jz N 
Z y та E 

G Mri 7i 

s, E y 
ДР: . 47 Mr 
teu uh 


же з 4 
О CE REECE. 


Fic. 7.—EcNER & Ногмзтибм‘з Гохо Distaxce MICROPHONE. 


probable that by proper choice it would be possible to find 
units to give a stronger current, and thus to construct micro- 
phones with a better action. It is found that the microphones 


upon the strength of the sound source relative to the standard | of a central battery system are the best, for while the funda- 


sound source (this latter is uniform in action) and the mecha- 


mental tone of microphones used on other systems is low 


Ес. 6.—RELATION BETWEEN VOLTAGE 
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(about 600) that of the common battery microphone is in the 
neighbourhood of 800. Considering that the number of vibra- 
tions of the ordinary vowel sound a* already exceeds 900 (exclu- 
sive of the harmonics, whose frequency is higher), it would be 
supposed that a microphone was better when it had a high 
fundamental tone, so that it would better render the higher 
sounds. Оп account of the capacity effect in the circuit, the 
higher tones are otherwise cut down in their passage, and it is 


0 Ut» lu 15 2o 25 

Fic. 8.—RELATION BETWEEN La AND siNH (La) AND cosH (La). 
thus desirable that the microphone should give out the higher 
speech sounds with proportionally greater force than the lower 
sounds, | 

The result obtained with the common battery microphones 
shows that the voltage of the batterv can be much increased 
without causing а perceptible heating on the microphone 
(especially those of American make). Fig. 5 shows how the 


different oscillation frequencies cause a change in the current, 
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when different voltages are applied to the same microphone. 
Fig. 6 shows the relation between the voltage and the maxi- 
nium currents. 

Tests which are now being made show that it 15 possible to 
raise the fundamental tone of the microphone and to arrange 
ìt to carry a high current without heating. 


It has already been 


pointed out (1906) that there is an advantage in raising the 


fundamental tone. 


* Presumably а as on the Continent испегаНу--а as in cali. — Ep, E. 


However. it is very difficult€to do this. 


The question has been solved by the Swedish engineers Egner 
and Holmström, whose microphone is shown in Fig. 7. The dia- 
phragm is large and is tightly stretched by the device shown. 
A higher fundamental tone is thus obtained. When speaking 
into this instrument the higher tones of the voice remain sufti- 
ciently clear to be understood, even over a long line. It is thus 
possible to reach much greater distances by its aid thanthere- 
to-fore. However, as the principle of diaphragm tension, qua 
diaphragm tension, is well known and could not, therefore, be 
patented, the inventors had recourse to the theory of points 
of junction of the diaphragm. and on the strength of this the 
patent was obtained. As will be noticed, the cooling of the 
microphone is good. The inventors claim that they use a 
current as high as 1 ampere, which increases the good results. 
According to their account the inventors obtain the following 
results :— 


Table I. 
Copper. Distance 
Mm. Ins. Km. Miles. 
Stockholm-Gothenburg ......... 45 0:18 ...... 460 287 
Gothenburg-Sundsvall .. ...... 45 018 ...... 835 822 
Sundsvall-Stockholm ............ 45 018 ......... 587 363 
Stockholm-Helsingborg......... 45 O18 ......... 625 390 
Heleinborg-Malmo —....... viec ОШ: 20:18. attics : 6 842 
Malmoó-Stockholhnm .............. 45 018 ........ 619 386 


N.B.—The total distance of 3,189 km. is distributed as follows :— 
3.113 km. of copper wire of 4:5 mm. diameter, 65 km. of copper wire of 
3-0 mm. diameter, 8 km. paper-insulated cable. 


At present more than 5,000,000 microphones are employed 
in the various countries, and, according to the present progress, 
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this figure will no doubt reach 10,000.000 ina few years, prob- 
ablv before the Egner-Holmstróm microphone comes into 
generaluse. It 1s, therefore, desirable that the already existing 
microphone be improved so that it also can carry one or 
even several amperes in order that it тау be used over 
several thousand kilometres. The necessary improvement has 
been effected bv rather simple means. namely, by using а 
cooled microphone. This. in fact, serves fairly well for dis- 
tances up to 2,500 kilometres on a 4 mm. copper wire, not only 
on a clear line, but also where outside disturbances take place. 
The author wishes to express his thanks to M. André Koloss- 
vary, technical director of Posts and Telegraphs of Hungary, 
for his valuable encouragement in the present work. The 
tests upon the limit of working distance are not vet finished, 
but the author 15 confident that he will be able to telephone to a 
distance of 3,000 km., using а 4 mm. copper line. It may 


cause surprise that since telephony over 1.000 km. to 2,500 km. . 


is possible, that the extra 500 km. should be such a difficult 
matter, but such is the case. In the Pupin method the quality 
of speech ranges from 2-5 to 3—that is, the product of the 
length of the circuit and the damping factor cannot exceed 
2.5 or 3. With a damping factor of 0-003 and with the usual 
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microphones, it is possible to transmit speech over 1.000 km. 
At less distances the above product gives a value which con- 
cords fairly well with the standard. At longer distances, how- 
ever, the arrangement finally becomes absurd. 

To explain this the theorv of long distance telephonv will 
now to some extent be dealt with. According to Kennelly, the 
current strength should in the usual receiver be about 100 
micro-amperes, for comprehension of speech. 

The current strength at the far end is given by the formula 


tA ж-ж-ж ою Sa X 


where e is the tension at the beginning of the circuit, ог at the 
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secondary terminals ; Z, the total resistance of the circuit. The 
value of Z, 15 given by 
Z,=Z smb (La) >Z cosh (La) .. .. . (2) 
UT PEZ 
N gio 
а = У (г- )o) (у + jeu). E Ae лы № x cas d (4) 


where г, [, с. y are respectively the effective resistance per kilo- 
metre, the inductance, capacity and insulation (reciprocal 


of the dielectric resistance). L=length, o—2zn, n = frequency. } 


J=4 — 1. Z, total resistance, Z,—r,J-jol, When the value of 
La exceeds 2-5 and, therefore, according to Fig. 8, sinh (Га) 
end cosh (La) have about equal values, e.g., sinh 2-5 =6-05 


and cosh 2:5 =6-13, sinh can be written instead of cosh, which 
simplifies the formula for Z, as follows: 1 =2. sinh (Lo) 
+Z, sinh (La), becomes 


Z,=(Z.+Z,) sinh (La), . .. .. 09) 


From (1) and (5) it is found that the current strength at the 
receiver end changes with the resistance and accordingly with 
sinh (La). Only when small values are dealt with is it admis- 
sible instead of the expression sinh (La) to substitute the pro- 
duct to determine the quality of the speech. 


Table II. 

Та. Sinh (La. | La. Sinh (La). 
ОО АИ 0521095 | оты 45:00301 
Тылы О AP D17590]. Баа ва) 74:20521 
igs MEE ERAN |. 2129270 — 55... eere 122-5459 
р en рУ 3626860 бони 201-7152 
P RENTE |... 605020 vraie me 5395101 
LUMINE E ‚ 10-01787 ааа 548-3161 
Cs NONE NN ° 16-54263 СНИ 904-0209 
^ CAN ный . 27-28992 И 1490-4788 


In Table ЦП. are given some numerical values which are 
plotted in Fig. 9. With (La) of greater value the error bhe- 
comes greater, thus with а=. and sinh L«- 1.490. it. becomes 
20.000 per cent. Such a method should, therefore, be avoided. 

Fig.11.shows the total resistance of circuits made up of copper 
wire of various diameters and of different lengths. Returning 
to the above calculations, it тау be noted that on the curve for 
the 4mm. wire at 1,000 km., where the ends of the line are 
short-circuited. so that Z,—0, the resistance is only 11.768 
ohms. At 2,000 km. in the same case the resistance is 801.390 
ohms, and at 2.500; km. it is 6,522,000 ohms. Increasing from 
1,000 km. to 2,000 km. does not double the resistance, but in- 
creases it 68 times. or in the ratio 801.390/11,768. 

To avoid disturbances the 4 mm. wires of the Hungarian 
circuit were placed 212 mm. apart, and thus the inductive 
action was proportionally less than that which occurs on the 
principal foreign lines. Calculating the 4-5 mm. circuit, which 
is not employed in this country (Hungary), from foreign data, 
the resistance of the 4.000 km. circuit works out аё 33.875,000 
ohms. In the 2.500 km. tests the Budapest cables were used 
for a length of 30 Кт. If the resistance of this 30 kin. cable is 
calculated this 2,500 km. test exceeds the world's record —/.e., 
4.000 km. of 4:5 mm. circuii—and thus this microphone may 
be cited as the instrument which has worked over the longest 
distance up to the present. 

As it can be deduced from the formula 7=e/Z., the resistance 
of the receiver is not given inthe curves. In the 2.500 km. 
tests the resistance of the receiver used, Z.. was about 
1.000 орх, With the author's microphone speech Was possible 
through about 20,000,000 ohms. Мете less resistance used in 
the receiver or the transformer voltage at the оцой ter- 
minals increased so that e was greater, even lonver distances 
might be covered, and the author is contident that telephony 
will be possible over 3,000 km., even with a 4mm. line. The 
distance between Constantinople and London is about this 
figure, so that 16 may not he impossible to telephone across the 
Continent. It will also Те an advantage to have telephone 
connection between the Balkans and Asia Minor for various 
reasons. 
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In Fig. 11 (Table ТП.) some wave-forms of the vowel a are 
given, These were taken bv photographs with the oscillo- 
graph. for corresponding sounds. At 2,500 km. the Siemens- 
Halske oscillograph is no longer sensitive enough, and the 
amplitudes of the received current are so small as to appear asa 
nearly straight line, but at 2,100 km. the waves are visible. 
Тре lower curve shows the outgoing current and tbe upper 
curve the incoming current (receiving end). Тһе strength of 
the received current in relation to the outgoing current is shown 
for both kinds of microphone in the table as a percentage. To 
obtain the long distance the following circuits of 4 mm. were 
used :— 


Table IV. 
Km. Miles 
1. Budapest-Gyulafehérvar ... ............ 920. за 575 
2. Bu'lapest-Fiume- Budapest .......... ых 202007 ее. ТОО 
5. Budapest-Pozsony-Budapest ............ 400 ...... 250 


"Of these 28.7 km. were of paper-insulated cable and the 
remainder of overhead line. The circuits 1, 2 and 3 can be 
игопре as desired. For the tests the 2.500 km. combination 
was generally used. This consisted of the route Budapest- 
Gvyulafehérvár-Budapest-Fiume--Budapest-Pozsony-Budapest 
The curves show that the maximum deflection for the received 
currents took place after that of the outgoing currents, the 
difference indicating the time taken bv the current to 
traverse the circuit. The speed of the current can thus be 
calculated. 

Like other apparatus, the long distance high current micro- 
phone has its drawbacks. The strong current in the line sets up 
a considerable induction in the neighbouring circuits. so that 
the voice can be also heard in these latter lines. At the trans- 
mitting end, the current passes through the receiver so that 
the speaker's voice is heard very loudly. This gives а some- 
what disagreeable effect, at least at first. A remedy can no 
doubt be found for this, however. In апу case, the passage 
of the outgoing current through the resistance of the receiver 
causes a considerable lowering of the tension. which should be 
avoided. 

Another use to which the high current microphone might be 
put is to operate a tvpewriting machine. using the character- 
isde waves for each letter of the alphabet. Mr. Marconi Ваз 
already proposed из idea. 

In some preliminary experiments in this direction 1 was 
found possible to make a record of the letter A in type. bv the 
action of the vowel а when spoken into the apparatus. Such a 
device should, therefore, be possible, but much work would be 
required to perfect it. 

The new microphone has also been tried for submarine bell 
signalling. and it should greatly increase the range of such 
signals, Other uses for И may be found in the future. 
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SEPARATION OF OIL FROM CONDENSER WATER BY 
ELECTROLYSIS.* 


BY RIDSDALE ELLIS. 


Summary.—After discussing generally the separation of oil from 
condenser water the author proceeds to describe the Davis-Perrett oil 
separator. Particulars are given of theefticiency and cost of operation 
of this apparatus. 


The author first reviews the general properties of condenser water. 
As is well known, the lubricating oil, when it reaches the hot cvlinder 
walls, is so reduced in viscosity that it rapidly runs down to the 
lowest point of the evlinder, and is either blown away through the 
exhaust or carried off by the drain pipe. The oil then is carried by 
the steam chiefly in the form of tine spray, and only to a certain 
extent as vapour, In the case of saturated steam the oil is carried 
as thin films of oil surrounding the drops of water. The usual 
method of separating the oil is, of course, to pass the steam through 

а bafile-plate separator, the water and oil being collected and run 
off together. The amount of oil carried away by the exhaust steam 
їз only one part in five or ten thousand, and hence, however high 
may be the boiling point of the oil, a considerable part of the oil 

. carried by the steam must necessarily be vaporised. "This vaporisa- 
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tion is, moreover, greater on account of the fact that lubricating 
oils are a mixture of hydrocarbons of various boiling points, the lowest 
boiling constituents of which are readily vapórised at the tempera- 
ture of the steam. It is evident, therefore, that separators placed 
in the steam pipe cannot remove all the oil, however well they тах 
be designed. Some tests made at the Massachusetts Institute of 
Technology on baffle-plate oil separators show that the amount of 
oil separated out in this way is about 75 per cent. of the total oil 
contained in the steam. The remaining 25 per cent. of oil goes on 
to the condensers, and is precipitated in the water in the form of 
very minute globules. 

Where the lubrication of the engine is normal and an oil separator 
is placed in the steam pipe, the condensed water should not contain 
more than about one part in 20.000 of oil, the percentage being 
correspondingly higher if no separator is used. The drops of oil in 
this verv dilute emulsion are extremely small, averaging onlv 
0-00005 in. in diameter, and it is on account of their extremely small 
size that the difliculty of separating them arises, and also gives to 
this emulsion the properties of suspensions and colloidal solutions. 
The size of the particles does not depend on the nature of the lubri- 
cating oil or on the method of their formation. 


A small amount of the oil contained in the water can be separated 
bv flotation, but the velocity at which the globules rise through the 
water 13 extremely small even for those globules of average size. 
In condenser water, after the larger globules have risen to the sur- 
face, a very stable, if very dilute, emulsion is obtained which may be 
kept for months without separating out completely. The chief 
characteristics of such an emulsion are dependent on the fact that 
the globules are electrically charged. which is shown by the fact that 
they migrate in an electric field. The striking feature to be noted 
with regard to the velocitv of migration of these oil globules is that 
it is of the same order of magnitude as those of the majority of ions 
and of other suspensions and colloidal solutions. Not only does the 
close agreement between the velocitv of migration of these oil 
globules and that of other colloidal solutions indicate that the 
emulsion may be treated exactly like a true colloidal solution, but 
the analogy is borne out by the fact that, as these ой globules are 
negativelv charged, they can be precipitated bv means of oppositelv 
charged colloidal solutions—for example. colloidal! ferrie hydroxide. 
Coagulation of the oil globules by means of electroivtes is impossible. 
owing to the extremely dilute nature of the emulsion. I might 
remark here that coagulation of an emulsion does not appear to 
involve in апу way the coalescence of the oil globules. but is simply 
the aggregation of the minute oi] globules into particles sufliciently 
large to be removed by filtration. 

Considering. now, the Davis-Perrett oil separator, this consists 
essentially in the electrolvsis of the condenser water using iron 
electrodes, some electrolyte, usually sodium carbonate, being added 
to the water to raise its conductivity. Whatever the nature of the 
electrolyte, a basic salt is always produced on account of the alkali 
formed at the cathode. The precipitate formed entangles the oil 
globules, so that when the electrolvsed solution is filtered all the oil 
is removed. Complete precipitation of the compounds of iron does 
not take place all at once. so that if the emulsion is filtered imme- 
diately the filtrate often contains colloidal ferrous compounds. If 
the emulsion is hot, as would be the case with condenser water, this 
colloidal solution is not formed. И treated cold the electrolvsed 
solution should be allowed to stand for a little time before filtering. 
the presence of precipitated iron compounds producing the pre- 
cipitation of the remainder of the iron. I obtained an analogous 
result when the oil was precipitated by colloidal ferric hydroxide. 
ln this case I found that above a certain concentration all the colloid 
was precipitated, however great the excess, that is within limits. 
From this it appears that the presence of the coagulated colloid 
brings about in some way the precipitation of the excess of colloid 
added. The same is true in the case of electrolysis, the colloidal 
solution obtained being only precipitated in the presence of the 
coagula. With colloidal ferric hydroxide the precipitation must 
occur on the surface of the oil globule, and the precipitation, which 
is apparently catalysed by the presence of coagulated ferric hy- 
droxide, must continue as it began around the oil globule. The fact 
that the precipitation of the colloidal obtained by electrolysis only 
takes place in the presence of the coagula would point to the same 
mode of formation in the two cases. 1 then examined microscopic- 
ally the precipitate produced, first, when the oil globules were 
coagulated by colloidal ferric hydroxide, secondly when the pre- 
cipitate was produced by the electrolysis of а sodium carbonate 
solution using iron electrodes, and thirdly the precipitate obtained 
by precipitating basic ferrous sulphate in the water. The appear- 
ance of the precipitate produced in these three cases is exactly similar, 
which is a further proof that the electrolytic separation of the oil 
is extremely closely allied in its nature to colloidal coagulation, and 
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consists in the precipitation of a positively charged compound around 
the negatively charged oil globules. Further, the similarity of the 
coagula shows that the function of electrolysis is merely to produce 
the precipitation in the water of a positively charged basie ferrous 
salt. 

There have been various attempts made to separate the oil from 
the condenser water by precipitating substances therein, and the 
general idea of cleansing water from suspended impurities Бу means 
of tloeculent precipitates is an extremely well-known mode of water 
purification. The principal substances used for the purification of 
water from suspended impurities are ferric and aluminium hydroxides 
and other voluminous precipitates. 

From various experiments now being made it would appear that 
the electrical charges carried by the oil end by the emulsitier play an 
important pert in the phenomena of emulsification. While the 
cause of the precipitation on the surface of the oil globules is probably 
the ditference in the electrical charges carried by the oil globule and 
by the precipitating substance, the surface tension at the oil-water 
interface. will also have considerable intluence. These two effects 
are most likely very largely inter-connected, but it should be re- 
marked that, according to Cohen’s* law, all substances suspended 
in water are negatively charged with the exception of hydroxides 
and basic salts. Hence the basie ferrous carbonate formed. by 
electrolysis and the basie ferrous sulphate formed by chemical pre- 
cipitation are both positively charged, and so should precipitate on 
the surface of the ой globules, as has been shown to be the case. 

Further, it is well known that agitating water with various sub- 
stanecs, followed by sedimentation or filtration. will remove bacteria 
and other suspended solid matter. This principle has been applied 
to the separation of oil from condenser water Бу Dehne, who uses 
alumina for this purpose. Here, again, the electrical charges on the 
oil or on tlie bacteria or other suspended matter appear to play an 
essential part. If finely-powdered animal charcoal, which is posi- 
tively charged, is shaken up in an emulsion and the liquid allowed 
to stand, the particles of charcoal carry down with them globules 
of oil, This ix practically a case of the precipitation of two oppositely 
charged suspensions, and is, therefore, analogous to the precipitation 
of one colloidal solution by another. If, then. oil globules will 
collect. small particles of certain solids around them, the filtering 
of an oil emulsion through a large mass of these substances should 
filter off the oil and give a clear filtrate. "his is exactly what was 
found to be the case. Filtering media formed of the following sub- 
stances give a clear filtrate: Hvdroxides of iron, aluminium, chro- 
mium, and calcium, barium carbonate, bone black, spongy iron and 
tine ground coke; but when barium sulphate, lead chloride and 
cotton wool were used little or no oil was removed. 

The essential function of an electrolytic oil separator is to provide 
а simple and automatic means for precipitating in the water a basic 
ferrous salt, and in place of it we may use various filtering media 
or precipitate various flocculent precipitates in the solution, These 
remarks apply almost equally well to the separation of all suspen- 
sions, since practically all suspended particles are negatively charged. 
and will, therefore, behave т an exactly similar way to the oil 
globules. For instance, L have electrolysed with iron electrodes the 
ееп obtained from the Bradford wool suds after the wool grease 
and other fats have been removed ; the result is a clear filtrate free 
from all suspended matter, and apparently other effluents can he 
treated in a similar мау. I then made some determinations in order 
to find out exactly how much of the ой is removed by this process. 
"ince the oil in the emulsion rises gradually to the top of the liquid 
and adheres so strongly to the other oil particles on the surface that 
these visible agglomerates cannot. be completely broken up by 
shaking, some other substance must be used as a standard of tur- 
bidity. For this purpose soap solutions of various concentrations 
were used. 

To compare the turbidity of two given liquids, such as an oil 
emulsion and soap solution, by means of transmitted light is very 
difficult, since evidently the precision of this method decreases. аз 
the percentage of the light сиё off decreases. To overcome this 
trouble. and to get a quicker way of determining the content of oil. 
a simplitied form of Richards * Nepthelometer " was employed. 

In the simplified form used for these experiments two test tubes are 
taken, the rims being cut off so that black paper tubes can be readily 
slid up and down the tubes. The ends of these tubes are covered 
with black paper to cut off any reflection in the curved ends. On 
looking down the black tubes into the liquid only the light retlected 
by the particles in the liquid is scen. The relative turbidity is then 
о Машей by sliding up and down the black tubes until the amount 
of light reflected or the apparent turbidity is the same in both tubes. 
Then the amount of oil in each tube is, of course, inversely propor- 
tional to the length of tube exposed to the light. 


+ Ann. Phys." 1898, 64, 217, 


Using this apparatus, the efficiency of scparation in the Davis- 
Perrett apparatus was found to be over 98-5 per cent., the actual 
amount of oil still contained in the water after treatment being less 
than one part in a million. "This amount of oil is so small that it is 
impossible to detect it by the direet comparison with distilled water, 
and the turbidity can only be detected by means of a Nepthelometer. 
Г cannot give accurate figures for the separation of oil by means of 
filtering materials, though in the case of coke it would appear to be 
over 95 per cent., and a similar or higher efliciency for filtration 
through red ochre. 

As to the cost of operation, the two principal items are the clec- 
trical energy consumed and the soda or other substance added to the 
water. Using an emulsion of pure oil and pure water containing 
] part of oil and 20.000 of water, which is about the maximum cou- 
tent of oil ordinarily obtained in condenser water, I found that the 
minimum amount of electricity required was about 135 coulombs 
per gollon of water treated, This result was obtained on a small 
laboratory apparatus, but is, I think, sufticient to show the order of 
magnitude of the electrical energy required and to base one or two 
calculations as regards cost of operation. 

The following caleuletions were based оп the assumption that 
bipolar electrodes are used, and that the current efficiency is 100 per 
cent. Where iron electrodes are used т a very dilute sodium car- 
bonate solution the decomposition voltage is about 1-50 volts, but 
I found that efficient bipolir action can be readily obtained by making 
the holes in the plate or the spaces round the plate small. Using 20 
iron plates, the current required for treating 1,000. gallons of feed 
water per hour will be 1-75 amperes, and at 230 volts the watt-hours 
will be 227 —a ridiculously small amount. With electricity at 2d. 
perunit the cost of the current works out at d. per 1.000 gallons of 
feed water treated. The next item is the sodium carbonate added 
to raise the conductivity to the necessary amount, To each 1.000 
gallons of feed water 15 tb. of sodium carbonate must be added. 
With carbonate at £2. 10%. per ton, the cost per 1,000 gallons is then 
a fraction less than 14; The last item is the renewal of the iron plates. 
As these plates are used as bipolar electrodes, they should not be used 
after their thickness is much less than 4 m. However, reckoning 
ona 12-hour day, the iron plates should be renewed every two years, 
so the cost of renewal need not be considered. These figures aro 
based on the minimum amount of electricity and sodium carbonate, 
but it is evident that the cost is so slight that these amounts may be 
very considerably exceeded without making the cost prohibitive. 
Except for the addition of the sodium carbonate solution, the appa- 
ratus requires no attention, for a self-tlushing tilter which will cleanse 
itself periodically is usually installed. 

The apparatus may be further simplified by adding tap water 
instead of sodium carbonate solution, the еаіс and other salts 
acting as the electrolytes, The amount of salts introduced will be 
less then that contained in ordinary hard water. ‘Thus, supposing 
tho water added contained only calcium carbonate, sufficient would 
have to be added for the condenser water to contain 9 grains per 
gallon. Chloride solutions may be added in place of carbonate, and 
hence sea water may be used if desired. 

There is а further consideration, and that is, What will be the eflect 
on the boilers of a solution of a carbonate or other salt which has been 
electrolvsed ? Since alkali is always formed at the cathode, and the 
precipitate formed is not pure hydroxide, but a basic salt, there will 
always be а slight excess of alkali in the water introduced into tho 
boilers, Since the water is very faintly alkaline, and since the cor- 
rosion of iron is proportional to the content of hydrogen in the water, 
the amount of corrosion will probably be less than is the case in 
ordinary pure water. Further, the apparatus appears to have a 
considerable field for use, not only in connection with the separation 
of oil from condenser water, for which it was primarily designed, 
hut also for the treatment of other suspensions and colloidal solu- 
tions, and its cost in many cases would not appear to be prohibitive. 


DISCUSSION. 


Prof. Е. С. DoNNAN thought that the great thing the author hae 
pointed out was that the action of the Davis-Perrett electrolytic арра- 
ratus was simply the production of a basic ferrous precipitate to coagulate 
the oil; and secondly that filtration was largely dependent on the elec- 
tricaleharges on the tiltering medium and the matter filtered. 

Dr. J. E. Sov THCOMBE said that the apparatus had viven considerable 
trouble in the cases he knew of. In working with evlinder oils he had 
found that metallic soaps were produced by the oxidation of hydro- 
carbon oils, and their subsequent action on the finely-divided particles of 
metal abraded from the cylinder walls. Perhaps the presence of these 
metallic soaps might affect the stability of the emulsion, 

Mr. HaprFIELD remarked that a great amount of oil was lost by being 
mixed with water, and a great deal lost by emulsitieation, It wag only 
mechanically mixed. and his experience was that a little water combined 
with some impurities carried throughwith the steam caused the oil to he 
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во mixed with the water that it could not be separated by ordinary means’ 
and if this apparatus could be applied it would be a very good thing. 

Mr. RipsDpALE ELLIS said that he had found that when he electrolysed 
emulsions cold he was liable to get colloidal iron substances in the filtrate. 
That was the principal difficulty he had found with the process. The 
question of the oxidation of hydro-carbon oils and the formation of 
metallic soaps had been brought up. Не had tricd evaporating some of 
the water obtained from the condenser, and he had found that when 
evaporated to a small volume a number of films were formed which 
separated out, and he had often wondered what was the nature of those 
films. Probably they consisted of metallic soaps. The question had 
also been brought up as to how crank chamber emulsion could be treated 
in order to obtain the oil from it. Experiments were made with regard 
to the separation of oil from а mixture of oil and water. It was found 
necessary to treat it with hydrochloric acid to break down the layer of 
emulsifier at the surface of the zlobules and enable them to coalesce. 
The broken oil, or any other oil which was emulsified, could be de- 
emulsified by treatment with some re-agent which would dissolve the film. 
In some cases, as in the сазе of cil obtained from the steam separator, 
hydrochloric acid might be used. The re-agent used depended on the 
nature of the emulsion, "Те separation, or de-emulsitication, was prob- 
ably to some extent duc to a change in the electrical charge carried by 
the ой расо, 


DUBILIER'S NEW COMMERCIAL WIRELESS 
TELEPHONE. 


BY С. O. WHITE. 


Although ihe wireless telegraph has been in practical use 
for over a dozen veers, vet nobody has sueceeded in 2 success- 
ful practical application of the wireless telephone. Installa- 
tions have been made, but at present no instance is known т 
which a commercial instrument is successfully operating for 
10 miles or more. 

15 was with this point in mind that the machine herein 
described was constructed bv its inventor, William Dubiher, 
ond so made that the simplicity of operation and the elimina- 
tion of many drawbacks connected with the production of 
undamped oscillations might induce its ready installation. 

In the epparetus in question there is only one adjustment 
to be mede, and that is at the oscillator—all other factors, 
such as the inductance and capacity, being fixed ; and at the 
oscillator it is only necessary to press a button and the machine 
is ready for operation. 

In the test already made the record for distance was broken 
in talking between Seattle and Tacoma, but in the course of a 
few weeks, and with a better instellation, 16 1s probable thet 
two or three times this distance will be reached. 

The first series of tests was made with the chief electrician, 
Mr. J. B. Annis (U.S. Signal Corps), between the Bremerton 
Navy Yard wireless station and Mr. Dubilier's laboratory et 
Seatile, Washington, over mountainous land, which would be 
equivalent to about 50 or 60 miles over water. After the test 
the following report was sent back: “ A great deal plainer and 
louder than the Bell Telephone we use here. My name is not 
Bannis. I shell make en official report at once.—J. B. Annis, 
Bremerton Navy Yard.” 

The great advantage of using the telephone will be its great 


simplicity, its cheapness, the "possibility of accurate tuning 


and its greater freedom from interference with statics; neither 


is it necessary that the operator should have 2 high degree of 
training; also, № is noiseless in operation. In cost there is 
hardly any comparison wich the telegraph, for, instead of the 
[тие transformer, the oscillator cen be built for one-tenth the 


price and the inductances and ce pecity for less than that. 
The machine described here does not cost more than $75.00 1n 
all, and cen be made to operate up to 100 miles under favour- 
able conditions, and at the same time 15 cen elso be used for 
telegraphic purposcs. 

The transmitter and oscillator is supplied with constant 
current at 220 volts, and 13 so made that it can be used with or 
without oils and gases. Ал oscillating circuit 1з shunted across 
the electrodes, the inductance of which acts as a primary of 
Mr. Dubilier’s newly designed high-potential transformer; this 
latter has a much higher efficiency than those heretofore con- 
structed, utilising the electromagnetic strains on both sides of 
the primary and still maintaining resonance. The oscillator 
consists of a porcelain tube, through the ends of which the 


electrodes are held by means of collars, and the whole thing 
mounted on a base of iin. marble, 5 т. in diameter. The 
anode is made of the hardest phosphor bronze obtainable, is 
liin. in diameter, while the cathode may consist of a hard 
carbon or metal. 

In the experiments tried with cerbon pencils varying in 
diameter from 2mm. to 3cm., the irregularities common in 
the Duddell arc ere greatly eliminated by supplying the arc 
chamber with a gas containing a large amount of hydro- 
carbon, such as ordinary house gès. Аз the carbon electrodes 
burn away the gas decomposes and the carbon particles deposit 
themselves on the cathode or carbon pencil forming new carbon ; 
and so the length of the arc seems to edjust itself by collecting 
the carbon particles from the gas, but this arrengement 18 not 
as convenient 23 when two metal electrodes are used. Copper, 
iron, zinc, lead, silver and aluminium have been tried, but the 
best combination has been found to be when hard phosphor 
bronze end silver are used. Fig. 1 shows the oscillator com- 
plete with radiating flanges to rob the anode of the heat. The 
large handle on top is for adjusting the distance. 

When the arc was established between the phosphor bronze, 
and silver in air and a current of about 2 amperes was sup- 
plied, the discharge wes in the form of a glow of a deep blue 
colour. The ammeter in the oscillator circuit showed а current 
of 14 amperes, and in the seriel circuit of 4 amperes. The 
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Fic. lL.— l'4&ANSMiTTER COMPLETE. OSCILLATOR ON THE TOP AND HIGH 


POTENTIAL TUNING TRANSFORMER AND CONDENSER IN THE ВОХ. 


oscillating circuit, which is shunted ecross the discharge gep, 
is of fixed units, аз tuning is eecomplished by means of varying 


the resistance of the oscilletor only ; it is frequently variable, 


depending upon а lerge number of factors such as the neture 
and form of electrodes, means of disposing of heat, distance 
between electrodes, the resistance of the oscillating circuit, 
the E.M.F. supplied and the nature of the surrounding gases. 
By considering these factors an apparatus was made to gene- 
rate A having г, frequency of about 300,000 cycles. 


Greet care should bé taken to have the electrodes free from 


oxides о the ends es parellel es possible. Meny experi- 
ments have been tried with the elec irodes immersed in oil, and 


although paraffin oil seems greeily to increase the rediating 


energy, it gave much trouble. 


With this oscillator 10 wes found that the degree of coupling 
can be varied within wide limits without causing any alter- 
ation in the radiating energy. 

Another great advantage wes that no attention was required, 
and in many instances the operation wes kept up for 8 hours 
at а stretch without a falling efficiency ; also, thet 16 is noise- 
less, which is an importent factor on board ship and in high- 
powered stations. Each oscillator can be loaded up to 3 kw. 
or 4 kw. and connected with a condenser having a capacity of 
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0-01 mfd.; the energy radiated is then absolutely constant, 
the waves being undamped end of an equal emplitude. The 
oscillator transformer is so fixed thet the condenser is inserted 
in the centre of it and the whole thing moulded in a solid form 
with an equal mixture of beeswax end resin. The trans- 
mitter, which 1s shunted across а few turns of ihe primarv of 
the oscillation transformer, is of a double diaphragm type, 
and so fixed that the diaphragms vibrate egainst each other. 
The transmitting apparatus is then 2ssembled in a box 12 in. 
by 12 in. by 8 in., as shown in Fig. 1. 


of the induciance and wave-length. The ring is wound with 
110 turns of No. 22 double silk covered wire 2nd is divided 
into 1 sections, the ends of which ere broughé to switch points, 
the 10ch, turn io the firsc point, the 20ih iurn to the second 
point, &e., meking 10 sections, so thee by turning the swicch 
handle more or less sec.ions of che iuning coil een be eut in or 
out. This would, however, noc be sensitive enough for the 
primary, as in telephoning it is sometimes necessary to cut out 
or add a single turn io cune es closely аз 2 per сене. In order 
to get this finer regulation, each turn of the first section. is 
topped end brought to the switeh point 22 
A. so thee by turning. the switch heudle А 
single turns can be cut in and ош. By 
using these two switches, therefore, eny 
number of turns can be obtained, mèking 
the regulecion between each turn simple end 
оглу. [6 is thus possible to (une. verv 
sharply and to eliminate the sliding contec: 
хо common on ell tuning coils. Fig. 3 
indicates the arrencement. 

The secondary is wound on a heed rubber 
tube of 33 ш. in diameter and ] in. ick, 
It consisis of 200 turns of 28 D.S.C. wire, 
Tops ere made at every 20ih iura. end 
brought to the switch, which is тепсей on 
the front of the coil, shown at Con diegrem, 
es eis found in ell precedes} work no finer 
regulation is necessary, Ву means of а flee 
sliding gear the secondary cen be moved in 
end our, meking а very close coupling as 
mav he necessary, This is eccomphshed by 


Fic. 2.— RECEIVING SET COMPLETE, USING LOCSE COUPLER WITHOUT SLIDING CONTACT, ek a . а 
turning the handle et the side, as showa 


In conclusion, the following advanteces may be further 
claimed : Simplicity, reliability of the spark length, compect- 
ness, а 2 kw. station occupying а space noi more then 4 cubic 
ft. The regularity of the oscillator (no high potentiels being 
used) and the high efficienev, which hes been found to run up 
to 75 per cent. Ii requires little regulation, can be tuned to ! 
2 per cent., is noiseless end does awey wich interference from 
statics. 

The receiver consists of a loose coupled tuning coil, variable 
condenser, fixed condenser, two combination crystal detectors, 


Tunn Coil 
оо 799 


Fis. 3.—ARRANGEMENT OF RECEIVER, 


and a switch enabling either of the latter to be used separately. 
There is one pair of 2,000 ohm head telephone receivers and 2 
variable potentiometer for use with а battery. АП this арра- 
ratus 1з fixed in а box 11 in. squere and 5 in. deep. The) 
tuning coil is so mede thet all sliding contacts ere eliminated, 
in this way overcoming troubles due to short-circuiting turns, 
imperfect contact and other troubles erising from the use of 
this device. This is eccomiplished in the following manner :— 
The primary consists of a hard rubber tube of comparatively 


1 A . . : А | 
small diameter, that is, 44 т. This allows for a finer regulation 


clearly in Fig, 2 herewih., The veriable 
condenser consists of 15 semi-cireular. elumimium plates, 
2 in. in diameier, mounied on g revolving shof to which 
the handle end pomier ere screwed, гла these swing 
between another se; of sisdonery places. The geriel is con- 
nected to one end of che primary end che oiber end, which is 
in series with the veris ble condenser, to the ей. Te is 
thus possible to very the electrical lengch of the seriel wire 
system to any degree, A pair of Jin. brass scrips ere elso 
connected ecross the eertelond the езге. the ends of which are 
placed about og т. apert. This helps gready to ehmingie scatie 
charges. Another wav to eliminate ае charges ts to connec: 
а large paper condenser of about 1 mfd. capacity across the 
aerial and the earth. The condenser robs the aerial of the 
static charge as it accumulates, but does not reduce to апу 
degree the strength of the received waves. The secondary is 
connected in series with а smell paper condenser, consisting of 
about six sheets of tin foil 2 in. by 3in., and the detector. 
This latter is of the quantitative ervstel type. Мапу different 
erystels have been tried, but ell have hed their defects; some 
have been found to be very sensitive for long distances, such as 
the perikon. But these do not stav in this condition long. 
The silicon detector also requires much manipulation. For 
telephone tests a good piece of iron ругиез and a hard steel 
spring made of piano wire will be found very sensitive end will 
keep its adjustment for а long time. A switch is so fixed that 
two detectors can be used. The receivers, which are of high 
resistance, are shunied across the condensers. In using many 
erysials, such as carborundum, а battery has been found 
necessary, together with а potentiometer of 1,000 ohms 
divided into 12 sections leading to the switch points shown at 
D, so that the current ean be varied. 


Tests of Electric Cooking in the U.S. Navy.—According 
to the *“ Electricel World " the tests mede with elec: гіс cook- 
ing in the U.S. Navy and referred to on page 297 of our issue 
of December 2nd, have demonstrated the superiority in топу 
respecis of electric ranges and ovens over the ordinary type 
using coel, and provision hes been made for installing them on 
the battleships end submarines now. building. slt has also 
been found advanteveous in some сазез іб teplace steam beaters 
by electrical heaters on-board large vessels. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


а m 


The first of the valuable series ої comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction will be pub- 
lished (Gratis) with the next issue of * The Electrician." This 
Supplement (Tables IV., V. and VI.) deals with Electric Tramway and 
Railway Undertakings of the United Kingdom, and is corrected up 
to date. Table IIL, Electric Power Companies, will be given with our 
issue for January 13; Table L, Electricity Undertakings with no 
Tramway Load, on January 20; Table La, Electricity Undertakings 
taking Supply in Bulk, and Table П., Electricity Undertakings with 
both Lighting and Traction Load, with our issue for January 27. On 
February 3 will be issued Tables VII. and VIIL, Electricity Works, 
Tramways and Railways in the Colonies and some places Abroad ; and 
on February 10 a complete Alphabetical Index for Tables I. to VI. 


SOME ELECTRICAL EVENTS IN 1910, 


If the above title did not implicitly state that onlv clec- 
trical matters would be dealt with we should feel inclined 
to say that the four principal events of 1910 were the death 
of Kina Epwarp VIL, the two General Elections and the 
weather. At first sight these disasters тау not appear to 
have any connection with our profession, but on second 
thoughts it seems not improbable that they account to 
some extent for that lack of outstanding electrical events 
which is evident to anyone who is reviewing the happenings 
of 1910. А General Election upsets evervthing and everv- 
body. No sooner had the profession and industry recovered 
from one than they were plunged into national mowning. 
That over, came the months when everyone is holiday 
making. Апа no sconer had we started work again than we 
were overwhelmed by another General Election, і Further, 
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we have been provided during the last 12 months with 
weather execrable, even when compared with the British 
standard; and this is not without its effect on industria] 
prosperity. 

In making a general survey it is, perhaps, best first to 
consider those events which indicate that substantial 
progress has been made, or which lead us to suppose that 
the preliminary work in a certain direction has been com- 
pleted, and that we shall now begin to go forward. Progress 
is often a plant of slow growth, and until the first shoots 
appear above the ground we are liable to forget that growth, 
not the less real because out of sight, which has been going 
on all the while. When we realise it then we begin to 
write about it. 

First we may mention the advances that have been made 
in the application of electricity to marine work. During 
the past vear we have summarised in a Special Issue the 
various uses to which electricity is, or may be, put in both 
the naval and the mereantile marine, and have shown that 
here at least is a field where the crop is satisfactory and 
where even better results may be expected in the future. 
If we are still to have war, it is certain that electricity in its 
application to both naval and military tactics will play a 
prominent part. This was brought out in Col. Свомртох 5$ 
lecture at the В.Е. Institute. 

The appheation of electricity to heating and cooking has 
now reached a stage when it already has a past and may 
look forward to a successful future. Heating apparatus 
is already extensively used, and would be more extensively 
used were electrical engineers not so divided among them- 
selves regarding its utilitv. A doctor who does not believe 
in the efficacy of his own prescriptions will not have many 
patients. At the present time, on the one hand, the 
apparatus does not appear to be designed with an eve io 
how it will be afferwards emploved, while on the other hand 
supply engineers are not doing suflicient with the equip- 
In spite of this state of things, 
electric heating and cooking have made substantial progress, 
They should make even greater progress if all work for the 
common good. 


ment at their command. 


Electric lighting, to which we shall refer more specifically 
in а future article, has made a satisfactory advance during 
the past 12 months, notwithstanding the unfair com- 
petitive methods employed bv our gas rivals. In some 
cases these methods have undoubiedly met with tem- 
porary success, but we have vet to learn that theatrical 
managers, restaurant keepers, hotel proprietors ог upper 
and middle class private residents propose to abandon 
electricity for an illuminant which is supposed to be cheaper, 
healthier and better in every мау. This is at first sight a 
somewhat paradoxical result. Closer study, however, 
reveals a fallacy. 

The employment of electricity for all power purposes 1s 
making steady progress, undeterred by the claims of rival 
methods, both primary and secondary. Textile machinery, 
winding engines, rolling mills, fans, domestic plant, to 
mention byt a few, now all form examples of electrically 


electrie motor is just entering a wide field where it has not 
before been found. 

Marine propulsion and electric winding are examples of 

In both of these, existing prejudice has to 
In both it is gradually being overcome, and 
we may in the not far distant future expect to see great 
developments in this direction, 

А new application of electrical working has been sug- 
gested by Mr. А. W. Garrik in his proposal to establish a 
central goods clearing house in London and other towns, 


the latter class. 
be overcome. 


By this arrangement all goods, whatever their destination, 
would be despatched to one central station, there electrically 
sorted and thence forwarded to their destination. The 
scheme is a paper one so far, but many more visionary ideas 
have before now entered the realms of the conerete. 

Such an idea, which has been proposed with a view to 
lessening the present congested condition of our streets, 
recalls what electric traction has done in this. direction, 
Trams, by running at high speeds and at frequent intervals, 
have done much, but electric railways have undoubtedly 
done more, for they have removed a great deal of traffic 
from the streets. Mr. GATTIE proposes even more, by 
removing much of the goods trafic. As to passenger 
traffic, the underground railwavs of London have clearly 
shown what can be done in that direction, 

The question of energy storage has been among those 
which have attracted attention during the past vear. At 
the meeting of the British Association in September Prof, 
В. А. FEssENDEN brought forward à scheme for utilising 
solar and wind power for industrial purposes, and thus 


A 


water storage scheme was also proposed by the same author, 


economising our present exhaustible stock of coal. 


and it has since been suggested that the latter arrangement 
could be appropriately used for dealing with peak loads at 
It will be agreed that some method 
of storage of energy, such as Is possessed by our gas rivals, 


generating stations, 
іх badly needed by electrical undertakings. It will, there- 
fore, be interesting to see whether this demand is urgent 
enough to lead to the erection of such a storage plant, or 
whether the difficulty can be got over in some other and 
easier way. 

As regards electricity supply undertakings, the two 
burning questions of the year have undoubtedly been 
wiring and publicity. The rights of contractors in the field 
of wiring, and the expediency that supply undertakings 
should also carry out such work, and be armed with powers 
to hire out and sell apparatus, have led to a conflict. How- 
ever, the parties concerned have now come so far together 
ax to discuss the position with a view to a settlement, and 
we hope some satisfactory arrangement will be reached. 
With regard to publicity, it is now generally recognised that 
the publie are not instinctively aware of the many benefits 
which are derivable from the use of electrical energy for 
domestic purposes. They must be informed of these, and 
for this purpose showrooms have been opened in many 
towns. Some of these have been successful and some have 
not. Some of the unsuccessful ones complain that they 


worked apparatus. In some of these the use of the electric | would do better if they had trading powers. On the other 
drive is so extended as to exclude every other, in others the | hand, many of the successful /ones are. doing.very well 


466 THE ELECTRICIAN, DECEMBER 30, 1910. 


m——— - 


without these powers. Jn our opinion, the result depends 
on the man who runs the showroom rather than on the 
powers he Ваз. If he can give the information desired in a 
simple and intelligible way, and follows up inquiries with 
eagerness, he will succeed. If, on the other hand, he adopts 
the Buddha-like attitude that too many station engineers 
have assumed in the past the show room will be useless as a 
commercial proposition. 

In this connection it is interesting to note that the need 
of a wider publicity for British goods has lately been recog- 
nised. А branch of а Government Department has been 
organised. to look after the interests of British. exhibitors 
at miernational exhibitions, and its labours were visible 
for the first time at the Brussels Exhibition. Jn spite of a 
disastrous fire which, unfortunately, destroyed the original 
exhibits, the British seetion was a great success. We have 
frequently contended that exhibits at these exhibitions 
should be organised as part of а system of national ad- 
vertising, We therefore hope that the experience un- 
doubtedly gained by the Board of Trade Exhibition Branch 
at Brussels will be taken advantage of by many British 
manufacturers during the coming vear at Turin, 

The number of units generated by central stations during 
the past year shows, so far as can be gathered at the time 
of writing, a satisfactory increase. While many extensions 
have been made, few new stations have been opened, and 
some of these—as, for example, at Westminster and 
Dundee—:ake the place of others which for some reason 
or other have bezome obsolete. Most large towns are now 
provided with generating stations, and electricity supply to 
the оц уте villages will in future almost certainly be 
effected from large central stations feeding the surrounding 
districts. 

The mereasing use of electricity has had as а natural 
corollary the placing of electrical apparatus under the 
charge of the unskilled man. One result is an outery in 
certain cases regarding the dangers of electricitv.. We must 
protest that with well-designed apparatus and a reasonably 
careful personnel there is no danger at all Thanks to 
numerous rules, che former of these desiderata is now easily 
obtainable ; time and experience will give the other. There 
will, however, always be human nature, and it is human 
niture's wav to throw the blame on the thing which is least 
generally understood. Hence the large number of “ elec- 
trical ” fires during the past year. 

The event of the vear as regards the proceedings of the 
Tnstitution of Electrical Engineers was undoubtedly the 
opening of the new “ home ” on the Victoria Embankment, 
Since the time of its birth, many vears ago, the Institution 
has been a wandering body dependent on the hospitality cf 
others. This period of homelessness is now over, and it may 
therefore be said that a fresh period in the history of the 
Institution has begun. 

It was appropriate, therefore, that Mr. FERRANTI should 
be the first to occupy the presidential chair in the new 
building, and it was fitting that he should deal with the 
future of electrical engineering in his presidential address, 
It is refreshing to get away from the present into the future. 
Mr. FERRANTI is undoubtedly an idealist, perhaps a visionary, 


but he is an idealist and а visionary whose dreams have а 
habit of coming true. We must, therefore, be careful how 
we criticise the matter of his presidential address, with its 
electrical energy for all purposes, and costing 14. per unit, 
or else we may in some future number of THE ELECTRICIAN 
be compelled to cat our words. 

The address of Mr. ALEX. SIEMENS to the Institution of 
Civil Engineers was of great interest to electrical engineers, 
not only for its matter but for the fact that its author is one 
of the few purely electrical engineers who have occupied 
the presidential chair at the parent Institution. М. 
SIEMENS showed how much our present position 1s due to the 
engineer, principally owing to the way in which he has 
improved the means of communication. Не also pointed 
out how every effort should be made to improve the status 
of the engineer. 

The Association of Consuling Engineers has been formed 
during the vear for that purpose. It is at present doubtless 
engaged in the preliminary work of organisation, for since 
its formation not much has been heard of its doings. We 
hope its future efforts will be erowned with success. 

The presidential address of Mr. М. W. Гаске to the 
Incorporated Municipal Electrical Association dealt with 
depreciation and tariffs, both matters of burning interest 
to electrical engineers. Before local sections of the Institu- 
tion of Electrical Engineers Mr. J. S. PEck compared the 
electrical industry in this country and the United States, 
and pointed out, along with Mr. Farapay Proctor, that we 
are much behind that country as regards technical educa- 
tion. Sir J. J. THomson’s address to the Junior Institution 
of Engineers on " The Influenee of Pure Science. m 
Engineering," pomied out that practice is dependent оп 
theory to a much greater extent than is at. present believed, 
and that the education of the student should be carried out 
with this idea in mind, 

An interesting discussion on the effect of Free Trade or 
Protection on the electrical industry was inaugurated 
during the year by the National Electrical Manufacturers’ 
Association, the dying sparks of which were to be found 
опу a week or two ago in our correspondence columns. No 
resolution on the subject was passed, and one thing which 
the discussion clearly brought out was that electrical 
engineers, like other inhabitants of these isles, have their 
own personal views on the subject, quite apart from the 
relation of the question to the industry as a whole. 

Duting the year a Commission was appointed by the Home 
Office to deal with the whole question of the enplovment 
of electricity In mines. This Commission examined a 
number of witnesses, but up to the time of going to press 
had not issued their report. The Commission is, however, 
worthy of rank in the events of 1910, and for this reason : 
it shows that electrical working in mines has arrived. 
Commissions are not, in this couatrv, appointed to deal 
with ephemeral matters. The fact that one has been 
appointed to enquire into the employment of this form of 
energy in mines is a milestone on the road of progress. 

During the past year the hand of death hag been par- 
ticularly heavy оп memb»ra of both scientific and engi- 


‘neering circles. In May last (it may be said without ex- 
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aggeration) the whole world was plunged into mourning bv 
the lamented death of Ктха Epwanp УП. Кике EDWARD 
was not an engineer, but by his work in the cause of peace 
and by that genial influence which he exercised, not only 


over his own subjects but over the general population of 


the world at large, he did much to further indircctly tho 
work of our profession. 


The industry suffered loss during 1910 by the deaths of 


Mr. Gusrav BYNG, one cf the founders of the General 
Electrie Co. ; Mr. H. W. Cox, а pioneer in X-ray work, who 
died after months of suffering; Mr. G. FLETT, of Dick, 
Kerr & Co., who was killed in a motor car accident when 
in the prime of life; and of Major P. Cardew, one of the 
pioneers in. electrical work. Science was bereft of Sir Wm. 


Нсссіхѕ, the eminent astronomer and former President of 
the Royal Scciety; of рг. Lupwia Monp, а chemist of 


renown; of Prof: Kontrauscu, a famous German elec- 
(сап. The part of the industry which deals with tram- 
way transport lost a pioneer, in fact, one might almost say 


the pioneer as far as this country is concerned, in Sir 


J. Curros Resinson. Sir Chas. FeorrEn, though not 
directly connected with the electrical profession, helped 
indirectly as the head of a large railway system to further 
its interests. And quite recently we had to record the death 
of Mr. J. К. Savrer. Lastly, in this category we may mention 
the Hon. C. S. Rorzs, who lost his life in experimenting with 
the latest form cf locomotion. 

In future issues we hope to discuss the advances that 
have been made in specific branches of engineering during 
1919. These advances аге not. very numerous or revolu- 
tionary, perhaps owing to natural causes, perhaps for the 
reasons laid down above. 
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Das Elektrische Kabel. Ву C. Bavr, Ph. D. 2nd Edition. (Berlin; 
Julius Springer.) Pp. xi. + 568. M.12. 

Tlus edition of Dr. Baur's book on electrie cables can he 
recommended to cable manufacturers end consulting engineers, 
The blending of theory with practical details is done very judi- 
clously, and so it will prove very suggestive to the technical 
reader, Many of the tables given are new, and although they 
are not to be accepted blindly they will prove of great value in 
the test room for checking purposes. 

The first 150 pages ere devoted toa sketch of the theoretical 
groundwork. А study of these pages will convince the prac- 
tical man that cable theory is beginning to make progress, and 
that a knowledge of it will often obviate the necessity of making 
costly experiments. The author discusses at length the difti- 
cult but vital subject of the electric strengih of dielectrics, but 
the theory given is empirical, and the maximum stress theory 
їз hardly mentioned. Baurs law, according to which the 
break-down voltage varies as the two-thirds power of the thick- 
ness, is given, We wish it were true, as it would considerably 
lighten the labour of testing. In very special cases it may bea 
rough approximation, but unless the limitations can be specified 
an empirical law of this nature is a very doubtful boon. 

The author's treatment of the skin effect with high-frequency 
currents 13 somewhat slight. The tables given are only strictly 
applicable to the inner conductor of a concentric main. What 
happens in the outer conductor, or in ordinary parallel conduc- 
tors, is quite another matter. 16 would have been advisable 
fo mention this, as electricians are only too apt to neglect the 
limitations of mathematical theorems, | | 
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We were very glad to see that Maxwell's capacity coefficients 
are introduced when discussing the capacity of polvphase 
cables. They are peculiarly adapted to simplify the theory, 
and at the same time the method is much more rigorous than 
that of introducing imaginary condensers, which are usually 
defined in technical papers in a most © sloppv ? manner. For 
instance, in the case of a three-core cable it is customary to talk 
about the capacity between two of the cores. The question 
naturally arises—Is this capacity the same when the third core 
is connected to the sheath by a fine wire 7 Asa matter of fact, 
it is, but in how many books is the capacity bet ween two cores 
defined correctly ? 

Breisig’s method of measuring the electric constants of а 
transmission line is given in full. It is an excellent example 
of the use of the complex variable, but a complete investigation 
of the nature of the errors introduced by a slight departure of 
the voltage or current waves from the pure sine shape is hadly 
wanted. It is known that slight errors in drawing may lead 
to serious errors in the values of the higher harmonies when 
analysing а wave graphically. In a similar wav it is probable 
that distortion of the wave shapes mav introduce serious errors 
in the values of the constants deduced. 

The theory of telephone cables is given fairly fullv, but tele- 
phone and power transmission engineers will sadly miss their 
hyperbolic sines and cosines. Capital German letters are à very 
poor substitute for them. On p. 128 resistances are denoted 
both by Rand W. We hope that this represents the transition 
stage to the dropping of W. 

The theory and practice of loading coils on telephone cables 
ere given at length. The mathematical formule given are 
mainly due to Breisig and are instructive and novel. Par- 
ticulars of several Pupinised cables are given. 

The last 250 pages of the book describe the practical manu- 
facture of cables, the materials used in their construction. the 
calculations of costs, the machinery used in their manufacture, 
&c. The descriptions are interesting, and vive a clear insight 
into standard German practice. The printing is admirable, 
and there are hardly any misprints. We have only noticed 
two—" skmeffekt ” for “skin effect ” (р. 59) and © Threlfal ” 
Гог ^^ Threlfall (р. 395). 

А. RUSSELL, 


Bare A'uminium Cables. By И. M. Honanr, (London: *' The Elec- 
trical Times.") Pp. 32. Price 2s. 6d. 

Thus little book is the re-publication in a convenient form of a 
series of arcicles which appeared in © The Electrics) Times.” 
Throughout the book the euthor considers the relecive оЧузи- 
teges of copper and eluminium for bare overheed transmission 
lines. The calculations are ell clearly given in deteil, end the 
book should prove of great interest to anyone having to design 
an overhead line, whether it be for а comparatively short low- 
tension scheme, or for a long high-tension supply, and par- 
ticularly to those engineers who dislike a profuse display of 
algebraic symbols. There are 12 tables wich corresponding 
curves, drawn т both Bricish and metric units. The tensile 
strength of copper and aluminium cables is first. considered, 
and ihe euchor shows how it is affected bv the size of the in- 
dividuel strands forming the cable, and that the tensile strength 
of the complete cable is not the sum of the tensile strenuths of 
из component wires. The weight and cost of eluminium 
сев ere then compered. with copper cables on the basis of 
equel conductivities, and a figure is given for the cost of 
scrending., The use of eluminium for overhead lines is next 
considered, end à comperison is egein mede with copper. "The 
euthor takes a specific case of an overhead line composed of 
six conductors to work si 40,000 volts. The stress and Siu 
in the cables ere celeuleted, the maximum iemperature and 
wind pressure being assumed ; celeulations ere also made 28 
to the weight each tower hes to support end the possible un- 
belanced stresses. The result of the calculation, in che specific 
сезе taken, in which the conductors ere, И of eluminium, 
200 sq. mm. in section, shows a saving in cost of 2] per cent. in 
favour of aluminium over copper. The smaller the conductors 
the less is the advantage of usingaluminium. | Only one form 
of joint is described; jand thisds à. purely mechanical one ; its 
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conductivity is not mentioned. Finally, other applications of 
aluminium for electrical work are briefly considered, including 
insulated cables, and it is pointed out that aluminium shows 
the greatest saving over copper m the case of large sections and 
low pressures. It will be remembered that aluminium has also 
been suggested by several engineers as more suitable than 
copper for extra high-tension cables, particularly if of small 
current-carrying capacity, because the thickness of insulation 
necessary for a given pressure increases as the cross-section of 
the core decreases. F. F. 


however, is disturbed immediately there is a leakage to earth on one 
or more of the cores, and the switch is thereby tripped, provided the 
leakage exceeds a predetermined amount. 

Time limit protection against sustained overloads or faults between 
phases is often added by the introduction of fuses and another trip 
coil; a modification of this nature is shown in Fig. 11. The use of 
this system is, of course, strictly limited as a means of protection 
against faults on high-tension networks by the fact that it only 
discriminates between а fault to earth and an overload—that is, it 
is quite useless in its present form for ring main protection. It may, 
however, serve some purpose in the protection of tail ends, and for 
mines and places where sustained arcing is a great source of danger ; 
the system can be applied to advantage in that it offers the pos- 
sibility of cutting out a fault occasioned by a fall of rock so quickly 
that no arcing external to the cable can occur. It has been sug- 
gested* that as a system of leakage protection it is also possible to 
obtain some discrimination by grading s number of leakage settings 
on sections in series with one enother, the one nearer the source of 
supply being set to trip out with {һе greater amount of fault current, 
thus following with some prospect of success the principle of one of 


the earliest forms of protection tried upon large power transmission 
systems. 


Protective Gear Arrangements Generally.—It will be understood 
that the balance system can be adopted for protection in a great 


SWITCHGEAR AND THE ISOLATION OF FAULTS ON 
POWER SUPPLY SYSTEMS.* 


BY Н. W. CLOTHIER; 
(Continued from page 423.) 


Summary.—Vhe general lay-out of plant in a large power supply 
undertaking is first considered and the arrangement cf switchgear for 
the isolation of faulty sections. The cssential features of switchgear 
design are discussed т connection with existing practices, and the various 
systems of automatic protective gear. 
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Leakage Protection.—An interesting development. of the balance 
protective gear is a system which has been called the “ core balance ” 


* 


or “leakage” protection. This system provides for the instan- 
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Fic. 10.— Соке BALANCE OR LEAKAGE PROTECTION, WITH SINGLE 
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teneous isolation of a circuit on the occurrence of a fault or leakage 
to earth, and, in common with the other balance protective gear, 
it is inoperative on ordinary overloads ; moreover, it has the advan- 
tage thet no pilot wire is required. Diagrams of connections are 
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Fic. 13.— Bvs-BAR PROTECTION, 
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variety of ways. The illustrations are intended to show some of 
these and to indicate the purposes for which they have been found 
most suitable. Опа high-tension power supply system the leading 
considerations concern the protection of generators, feeders and 
trensformers. 


Generator Protection.— The principal faults to be considered are : 
(1) A failing field ; (2) the failure of the prime mover; and (3) a 
breakdown of insulation on the armature windings or main con- 
nections. 

In some large power stations the engineers, preferring to rely upon 
the alertness of their operators, have no automatic protection on the 
generators. It is certainly questionable whether any automatic 
protection is necessary against faults (1) and (2). If, however, it be 
decided that some automatic protection is necessary to guard 


Fic. 12.—ConE BALANCE 

Fic. 11.—Core BALANCE OR LEAKAGE OR LEAKAGE PROTECTION 
PROTECTION WITH THE ADDITION OF TIME WITH THREE CURRENT 
LIMIT ÓvkERUOAD PROTECTION. TRANSFORMERS. 


* Introduction to a 
Newcastle Local Secti 
Monday, December 19th, 
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against a failing field only, а relay with a time element can be in- 
stalled which will open the main switch when a drop in excitation 
voltage occurs. But if protection is also required against motoring 
or a failure of the prime mover, a reverse power relay must be re- 
sorted to. The latter, however, must be provided with some time 
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* Мг. Wedmore’s Paper before the Institution of Mining Engineers. 
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element feature to prevent it from disturbing the continuity of supply 
by isolating its machine at times when momentary reversals occur. 
"The breakdown of insulation in a generator circuit is а more serious 
matter. as. under these conditions, not only is the supply jeopardised. 
but abnormal stress is put upon the conductors of the sound machines 
for several periods, Мг. Miles Walker his drawn attention to the 
fact that a machine running on a “ dead short ` et its terminals may 
momentarily generete 20 or 30 times its full-loed current, and from 
this some idea can be gathered as to the amount of current which 
would be fed into г generator fault when in a large power station 
with several machines in parallel 

The ideal generator protection would isolate the faulty machine 
within a fraction of a cvcle without interference with the other 
machines. The nearest approach to this ideal is obtained by the 
balance system of protection. The arrangement which has been 
adopted is shown in Fig. 4 (current balancing). The fuses shown in 
this diagram шау be used for overload protection, as previously 
described (Fig. 8). The usefulness, however, of the fuse in this 
instance is limited, as under ordinary circumstances it would need 
to be set very. high, and could not be considered a sure means of 
operating in the event of a "bus ber fault occurring. Its chief use 
is thet it permits of a light overload setting on special occasions, such 
as when a separate machine is running on a test. 

"Bus Bar Protection.—The bus bers must. he ehsolutely reliable in 
а power station, end they should be so substantial and the insulation 
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во secure thet there is no need to provide automatie protection. 
Fig. 13. however, indicates the possibilities of "bus bar protection, 
current transformers being placed on each entry to and exit from the 
switchboard or апу section of the same. These transformers are so 
connected that a balance in the secondary circuit is maintained under 
healthy conditions, but immediately a ** short" or on earth occurs on 
eny conductor on the switchboard ell the switches connected to the 
faulty section would be opened, thus isolating the “bus bars and ell 
the electrical connections attachzd to them. A sub-station switch- 
Kear wes equipped on these lines, end the experience obtained with 
this was sufficient to prove the principle. 

In some power stations elaborate provisions lave been made to 
guard знать switchgear failures, including the use of group switches, 
duplicate "bus bars, and in some cases even duplicate feeder and 
peneretor panels. It is suggested that, although automatic ‘bus bar 
protection ia a power station is undesirable on account of the expense 
and the complications involved, it is, nevertheless, preferable to 
some of these other provisions which have been made, the more во 
on iccount of its discriminating action. 


FEEDER PROTECTION. 
7 * 
Trunk Main aid High-tension Feeder Protection.—The simplest 
arrangement of connections for balance protection on feeders was 


shown т Fig. 2, ЕМ.Е. balance. This illustrates the standard 
arrangement adopted by the power supply undertakings in Northum- 
berlend end Durhom. The setting of the relays at various positions 
on the:high-tension network should be determined by the amount 
of current: possible through a fault. occurring at the respective 
positions; this amount varies with the resistance and inductence 
between the point where the fault occurs and the generating plant, 
and also, within certain limits, with the aggregate power in the 
generating plants. In order to obtain the best results in the equip- 
ment of protective geer, each system should be considered in relation 
to its own conditions, In practice itis usual to have a diagram of 
each high-tension cable network, showing the number and sizes of 
cables, In addition, a diagram should be kept up to dete, showing 
the resistance of cach connection and the approximate amounts of 
fault current calculated therefrom which would be expected at the 
several parts of the system in the event of short-circuits occurring. 
The diagram could show two values of fault currents, one for faults 
between phases, and the other for faults between one phase. and 
earth. 

Combined Balance and Overload Protection on High-tension Nel- 
work.— The edoption of the balance protection on è lerge system 
читок With it the necessity for sectionalising the various ring mains 
end interconnected network by means of overload cut-outs et certain 
points. For instance, in the absence of some form of protection, to 
isolate automatically a sub-station switchgear in the event of a short- 
circuit occurring on its bus bars, а heavy current would be fed into 
the fault. This would lead to a disaster, as the generator and feeder 
balance protective gear in circuit: would remain inoperative. In 
order to guard against the possibility of a shut down under such fault 
conditions, the network is divided into areas which are intercon- 
nected (as shown, for example, in Fig. 15 at A) by cables equipped 
with an instantaneous overload release, and time element overload 
devices ато installed at the generating station end, or at other sources 
of supply to the several areas (see Fig. 15. B). With an arrangement 
of this kind a “bus bar fault occurring in any of the arcas by bringing 
out the instantaneous overload devices separates the areas, and leaves 
the faulty one to be dealt with by the time limit overload devices, 
As a rule, current transformers are existing for the indicating and 
integrating instruments, and, in many cases, it is possible to use these 
transformers for the time limit overload. protection. The arrange- 
ment, however, shown in Fig. 9 might be! used to combine timo 
element overload protection with the belance protection, the secon- 
dary windings being shunted by resistances and time limit fuses for 
this purpose. 

Protection of Tail Ends.— An example of whet has been termed 
tail-end protection is shown in Fig, 15 at W. In this instance the 
сә ble is not dupheated. end the only benetit to be obtained by the 
use of balance protection would be to guard against the possibility 
of switching out the cable in the event of a heavy overload or fault 
occurring on the consumers premises bevond the high-tension cable. 
In some cases this henetit may not be sufficient inducement. to 
warrant the expense of instelling pilot. wire for belence protection, 
and, as described in the foregoing, the core balance or leakage system 
cen be applied to afford instantoncous releese for faults to earth and 
a time clement release for overloads or shorts between phases. This 
system has, therefore, some merits in its favour for use on tail-end 
protection, ès it would cut out an earth with instantaneous action, 
end et the seme time would. resist а transitory overload on the 
consumers’ circuits. 

Transformer Protection.— Vigs. 5 and 6 showed connections as 
e pplied for the protection of stetic transformers. In this case it will be 
noted that current balancing is utilised. Either arrangement admits 
of the protective current trensformers being also used for working 
instruments, provided, of course, that suitable provision is made 
to compensete for the impedence of the instrument circuits in order 
to preserve the bo]snee by having en equivalent impedence on еге 
side of the points of connection to the relavs. 

In the сах? of static trensformer protection it is desirable to 
include protection against о, susteined overlord, such әз woul ће 
occesioncd by è short-circuit on the low-tension ‘bus bars. This 
protection can be obtained by the insertion of three fuses in the pilot 
loads, ая previously described, and as shown on both of the above 
diagrems. 

In the carly development stages of this form of protection it wea 
found thet abnormally large magnetising currents were obtained et 
the moment of switching in. This excessive current was equivalent 
in effect on the relavs to a fault condition. The difficulty wes readily 


overcome by the insertion of a smell fuse in parallel with the relay 
as shown at F on the diagrams. 


The Elimination of Potential Transformers for Protective Systems, — 
In the foregoing discriminating devices as required at) various parts 


of a high-tension systen have Deen dlscussed. lt will'be noted that 
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efficient automatic protection throughout is possible, and at the same Consequently, in those cases where they cannot be avoided (for 
time it has been possible to dispense with the use of potential trans- схашре, when no other source for a low-tension supply to wattmeter 
formers for protection, thanks to the systems advocated being | and voltmeter is available), it is advisable to connect them inside a 
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operated solely by the products of the current passing through a 
fault. However soundly potential transformers are constructed, 


they are always liable to be а weak link in switchgear equipment. 


protected cireuit, and not directly to the "bus bars; preferably they 
should form & separate equipment attached through a light and 
| reliable fuse to the main body of the switchgear. They should be 
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readily removable, while the main conductors are alive, without the 
possibility of shocks to workmen, and to give additional security 
they should, if possible, have the main automatic oil switch between 
them and the 'bus bar. 

Simplest Equipment of Automatic Pancl. —In view of the above, 
the irreducible minimum of equipment for ап automatic switch panel 
fitted with balance protective gear consists of “bus bar, circuit- 
breaker, current transformers and relay. Алу additional apparatus, | 
however carefully designed, must add to the risk of breakdown апа. 
increase the cost of maintenance ; and while all designs of switch- 
gear must provide for the addition of voltmeters, power-factor 
indicators, wattmeters, &c., these should not be used on the high. 
tension gear unless absolutely essential. 


Protection from Shocks and Fire. —The study of protection against 
injury to persons from shocks and burns involves careful considera- 
tion of all details and the mechanical construction of the switchgear. 
The same may be said of protection from fire and damage to pro- 
perty (although the latter, to some extent, also involves the study 
of automatic protective systems as described above). The surest 
way to obtain efficient protection in these respects is to enclose all 
high-tension conductors within a strong covering so constructed 
that access to them while they are alive is rendered impossible. At | 
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Fic, 16.—AkMOURED SwircuagaR.— Е, 17.—ARMOURED SwrTCHGEAR 
—Front ELEVATION, — CROSS SECTION OF PANEL, 


the same time, the insulators supporting and the insulation covering 
the conductors should also be enclosed in such a way that the only 
exposed parts of the switchgear are metal casings at earth potential. 
Armoured Switehgear.—-Yo mect the foregoing requirements a type 
of apparatus has been evolved which, for the sake of convenience, 
may be referred to as “armoured “` switchgear. The general 
appetrance of a panel is shown in Fig.. 16, and a cross-section of a 
panel containing ‘bus bar, switch, transformer and relays (t.e., the 
aforesaid i--sducible minimum for an automatic panel) is shown in 


rie. 19.- Con ison BOARD. 


Fig. 17, The "bus bars are enclosed in a separate iron chamber 
made up in segments with band joints between each panel. The 
‚ bus bars themselves and the joints are immersed in insulating com- 
Pound.* The current transformers але enclosed in a separate 
chamber for each panel, and, like the 'bus bars, are immersed in 


* Highfield patent No. 20,968/04, 


compound. ‘These two chambers are supported on standards, which 
form the framework of the gear. 

The oil switch is of the draw-out type. А section through tho 
switch when drawn out is shown in Fig. 18. А pair of doors, which 
are normally tucked away between tho 'bus bar and transformer 
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chambers, automatically follow the switch carriage out and celoso 
over the orifices which contain the plug connections to the “bus bars 
and transformers respectively. (Tho doors are shown at А. Fig. 18.) 
Incidentally, this illustration shows an instrument in position and 
one arrangement adopted when the use of a potential transformer 
has been essential. 
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Conclusion.—It is a fitting conclusion to-consider briefly how the 
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epperatus mentioaed in this Peper complies with t` e essential con- 
ditions whieh have been enumerated at the onset, and how they differ 
from other apparatus in general usc. 

Reliability in the automatic isolation of a faulty section without 
disturbance to the sound sections has been obtained by the use of the 
balance system of protection, whilst older systems of protection have 
been uncertain in their ection, failing more especially т the dis- 
criminating factor. Freedom from shocks end burns has been ob- 
tained by the avoidance of exposed bare conductors, Freedom from 
breakdown has heen secured by using insulating compound as a 
filling medium between conductors throughout, this taking the place 
of air insulation in many other types. 

The enclosure of ell conductors and insulators carries with it a 
reduction in the meintentnee work, including cleaning, inspecting, 
testing, Фе. end lso eliminates the risk of the insulation. being 
lowered hy conducting fumes, moisture, &e. Robustness of con- 
struction is obteined by the armouring, and switchgear so con- 
structed compares with other types of apparatus just as 2n armoured 
cable in rough service would compare with а non-armoured ono. 

The routine mainten?»nce of switchgear has been confined to the 
switch contacts, operating mechenism and the protective relays, 
and whereas the inspection of spperatus on some switchgear designs 
involves great risks, the interlocking arrangements described have 
furnished a means for effecting this work in safety. The systems of 
balance protection described are not intended to cover the present 
production of any perticular manufacturer, it being understood that 
several firms manufacture this ^ ppesratus. 

The author is indebted to Мг. Р. У. Hunter (of Messrs. Merz & 
McLellan) for his assistance in the preparetion of this Paper, and 
also to Mr. Charles H. Merz end Мг. Bernard Price, much of this 
Paper being the outeome of development work on their patents. 

[Ап account of the discussion will be given in our next issue,— 


Er. А. 


STKEE; LIGHTING BY MODERN ELECTRIC LAMPS. 


At the meeting of the Birmingham Locel Section of the 
Iusticution. of Electrics] Engineers on December Itch, Mr. 
Hevdn T. Harrison read bis Peper on the ebove subject. This 
Paper, of which an abstrect wes given In our issues of Novem- 
ber 2oth end December 2nd, hed previously been read. and 
discussed т London and Menchester. We give below an 
abstract of the discussion thst took place at Birmingham. 


Mr. MAURICE SOLOMON thought that the figures given by the author, in 
regard to the cost of maintenance of the various lamps, were very valuable. 
Individual engineers had such figures, but they were not generally avail- 
able to outsiders, Referring to the conversion of Marylebone public 
lighting from gas to electiie lamps, he Cid not consider that the figures 
given for gas were based on an up-to-date well-thought-out system. He 
had made careful comparisons of gas and electric systems, and his con- 
clusion was that they were ©“ neck and neck.” He thought it would be 
better if electrical engineers realised this rather than trying to claim a 
superiority which he was afraid could not be maintained. He criticised 
the authors curves Nos, 2 and 3, saying that it was not clear whether the 
tests were made on the same lamp at different currents, or whether they 
were actually diferent current lamps burning under proper conditions. 
The Paper brought out one point in particular of supreme importance to 
the electrical engineer—viz., it was absolutely necessary to desiga proper 
reflectors and proper globes for us? with any particular source of light. 
Lamp globes should be standardised, and when purchasing they should 
be able to specify how much of the light it was permissible to cut off. Up 
to the present engineers had devoted much time to increasing the efh- 
ciency of the source of light, and then used an obsolete globe, which cut 
off an unknown portion, possibly 50 percent. or more. 

Mr. В. А. Снаттоск said that the usual figures quoted when comparing 
gas and electricity were often. from somewhat tainted sources. Mr. 
Harrison's figures, which appeared to have been taken independently, 
and to have been carefully measured, were therefore especially valuable. 
He could not agree with Mr. Solomon that gas and electric light were 
practically equal as regards cost. Mr. Harrison had quoted ЗО ср, to 
c.p. per cubie foot of gas for high-pressure hyehting ; Мг. Chattock 
therefore asked if this figure related to when the mantles were new or if 
it represented. the average for the life of the mantle, because it was 
generally admitted that the mantle deteriorated very quickly with high- 
pressure gas. He agreed as to the great importance of the reflectors and 
dioptric globes, and it was satisfactory to know that specialists like Mr. 
Harrison were taking this matter ир, He believed that reflector arrange- 
ments with tungsten lamps would solve the problem of street lighting 
In cities. He боша not agree with the author that street lighting was 

better than a motor рад. It might have practically the same load faetor 
E but it constituted a special service on account of the special 
required, particularly-in outlying districts, 
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Dr. W. S. SUMPNER pointed out that what was wanted for outdoor 
lighting was a lamp giving a maximum candle-power in a horizontal 
direction, or nearly so, while for interior lighting the maximum candle- 
power should be downwards, or within 45 deg. The former was a 
characteristic of the glow lamp and the latter of the are lamp. Lamps 
were used at present in ex ictly the opposite way. Even if an ordinary 
globe were used with an are lamp. аз much of the light was lost by 
absorption as was gained by improved distribution. The flame are 
lamp, by enlarging the size of the brilliant area, had improved distribu- 
tion considerably. He thought that the most important development, 
apart from the are lamp, had been the improvement in the glow lamp. 
The tungsten filament lamp was not only most suitable for interior light- 
ing, but was just what was wanted for street lighting. И had the ad. 
vantage over gas in that it would remain perfectly clean; this meant 
that an efficient reflector could be used. Mr. Harrison had pointed out. 
that in the design of reflectors the theoretical shape was not found to be 
correct in practice. This was really because th: theory was wrong, being 
based on the assumption that the light was retlected according to the 
ordinary laws of reflection and not Ciffused. An enamelled zine reflector 
sent off most of ths light by diffusion in а way whieh depended upon the 
shape of the surface, and not upon the direction in which the light came 
on to the reflector. There was one criticism he hid to make on the Paper. 
It was of no advantage to make comparisons between glow lamps and 
are lamps simply on candle-power. Allowance must be made for the 
fact that the total quantity of light given out by the glow lamp was about 
10 times its maximum candle- power. while the total quantity given out 
by the are lamp was only about four times its maximum candle- power. 
There was thus a factor of 21 to bearin mind in the comparison. 

Мг. Ахсого pointed out that comparisons with are lamps should take 
into account the grade of carbon used. A high class of carbon would 
reduce the cost рог eandle- power conciderably. Не gathered that what 
Mr. Harrison had done in connection with the design of retlectors had been 
to try to reflect the light which would be normally thrown upwards. Had 
anything been done to get some of the light which was transmitted across 
the street and to use it for illumination up and down the street ? 

Tug CHAIRMAN (Mr. M. J. Railing) said that the discussion that evening 
had brought out one or two exceedingly good suggestions, especially in 
regard to the standardisation of opal globes, whic h he hoped would be 

carried out in future. 

Мг. HavypN Harrison, in reply, said that his gas figures had been 
criticised as being prejudiced in favour of electric lighting. The gas 
journals seemed to think the same thing. But he had written а letter a 
few days previously to the * Gas World," pointing out that the figures 
really were the results of tests made by the Alexander Wright Co., and 
related to the most modern types of gas apparatus. He could not agree 
with Dr. Sumpner as to the importance of spherical candle- power, which, 
in his opinion, was по us? to anybody except the scientist. What they 

vanted to get was the cost of effeetive light. and that depended upon 
other conditions than spherical candle- power, Не thought he was setting 
a good example in this respect in stating the candle-power at the angles 
required. In lamps for street lighting, if there were to be any rating at 
all, the rating ought to be at the angle wnere the two lights were equi- 
distant and their illumination converged. This was the only rating useful 
for street lighting. With regard to the deterioration of high-pressure gas 
mantles, it was very difficult to get information on this point. The 
deterioration depended upon the pressure, 1f the pressure were high or 
variable, then the mantle must be renewed very often. In regard to the 
comparison of street lighting with motors as a load, he pointed outa further 
advantage of the former was that it formed a sple did advertisement for 
electricity supply. This fact was recognised by the gas companies, who 
considered that they could sell gas cheap for street lighting without loss, 
since it gave them а good advertis:ment, 


PHYSIOLOGICAL TOLERANCE OF ALTERNATING 
CURRENTS.* 


BY A. E. KENNELLY AND E. F. W. ALEXANDERSON. 


It was announced many years ago by Tesla, Elihu Thomson and 
D'Arsonval that altemating currents of high frequency produced 
little sensation when passed through the human body compared 
with alternating currents of low frequency and equal strength. But 
little appears to be known, from the physical standpoint. concerning 
the influence of frequency on the physiological sensibility of the 
human body to the passage of alternating currents. The writers 
have made a series of measurements on different individuals to 
determine their relative sensibility to alternatine-current strengths 
at different frequencies up to 100,000 cycles per second, using a high- 
frequency alternator for this purpose. [n all of the measurements 
the current was passed through the arms and across the chest by 
inserting the hands of tho subject, up to the wrist, in jars of saline 
solution containing cleetrodes connected with the altemator. The 
alternating current, entering the body through the skin of the hands, 
distributes itself through the liquid electrolytes within the arms, and 
must diffuse through the chest and trunk of the body in substantially 
the same manner as & continuous current. 


* Abstract of an ardens in the“ Electrical W "ME У? 
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The high-frequency alternator was a 2 kw. machine with a stator 
double armature and an inductor rotor, as built by the General 
Electric Co. for wireless telegraph and telephone work. The alter- 
nator was driven by a motor whose speed could be varied. The 
limiting current strength which the subject could take through his 
arms and body without marked discomfort or distress, at any given 
frequency, may be designated as the tolerance current for that 
subject and frequency. | 

It was found that the tolerance current increased from 0-03 
amperes at 11,000 cycles per second to about 0:45 ampere, or even 
0-8 ampere, at 100,000 cycles per second. Some observations were 
also made near the ordinary lighting frequency of 60 cycles per 
second. "The tolerance E.M.F. then varied between 5:1 volts and 
8-4 volts with different subjects, and the tolerance current between 
4 milliamperes and 10 milliamperes. It was the unanimous testimony 
of all the subjects experiencing the high-frequency current that at 
or near 100,000 cycles per second there was a sensation of tingling and 
heat in the wrists, wl en the tolerance current was approached, but no 
muscular contractions were produced either in the hands or arms. 
When the frequency was reduced to about 50,000 cycles per second, 


Milléaniperes, Tolerance Curren’ 


20,000 40, Q0 60,600 — — 80,00) 190,000 
Frequency, Cucles per Se ond. 


CURVES oF TOLERANCE CURRENT STRENGTHS AT D РРЕКЕХТ FREQUENCIES 
IN THE CASES OF Five DIFFERENT SUBJECTS. 


muscular contractions commenced in the muscles of the forearm. Аз 
the frequency was reduced below 50,000 cycles per second the 
muscular contraction became more evident. 

The tolerance currents for the high-frequency range of 11,000 to 
100,000 cycles per second are given in the accompanying figure for 
the five subjects on whom the measurements were made. 

То a first approximation, between 11,000 and 100,000 cycles per 
second, the tolerance current strength increases with the frequency, 
although it is not certain that the increase follows a straight line law. 
Some of the subjects seem to follow nearly a straight line law of 
tolerance with frequency. Others seem to show a parabolic law, or a 
tolerance increasing faster than the frequency. It is difficult to say 
what the precise law is from the observations thus far made. The 
tolerance current cannot be measured with great precision. It is a 
physiological estimate, subject to variation, not only in different 
individuals, but also in the same individual at different times. The 
reason for the increase of tolerance current with frequencies above 
11,000 cycles per second is to be looked for in the condition of re- 
duced nervous sensibility at high frequencies, as suggested by 
D'Arsonval. That is, it cannot apparently be accounted for physi- 
cally ; so that the explanation may be expected to be physiological. 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 


APPARATUS. 
(Continued from page 431.) 


The portable standard ammeters and voltmeters exhibited by 
Messrs. NALDER Bros. & THOMPSON are of new design. The instru- 
ments are of the dynamometer type, and can be used with equal 
accuracy on continuous-current or alternate-current circuits. In 
fact, the voltmeter is guaranteed to read correctly within } of 1 
per cent., and the ammeter to 1 per cent. at all frequencies usually 
adopted. А striking feature of the instruments is tho fairly pro- 
portional scale which has been provided, notwithstanding the 
dynamometer action. In the voltmeter the same current flows 


Ес. 4.—New PORTABLE STANDARD VorTMETE OF MESSRS. 
NALDER Bros. & THOMPSON. 


through the fixed and moving coils in series, but in the ammeter 
only » fraction of the mein current passes through the moving svstem, 
а Eureka shunt being employed. The voltmeter is illustrated in 
Fig. 4. 

Another interesting instrument on this stand was a 300-ampere 
45 kw. wattmeter, in which no shunt was used, the whole of the 
main current flowing through the instrument, which was of the 
switchboard type. This arrengement has the advantage of doing 
away with temperature errors, | 

Their latest type of valve receiver was exhibited by MancoNts 
WIRELESS TELEGRAPH Co., and demonstrations of its working were 
given by means of a buzzer. This type of receiver has been specially 
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Fic. 5.—Latest ТҮРЕ or Marcowr Varve Recerver. 


devised for use on board ship, where the rules of the International 
Radio-telegraph Convention require working to be carried on with 
waves principally between 300 and 600 metres in length, and where 
the bulky apparatus, high-voltage valves, high-resistance leaks and 
other features of the earlier types of receiver are inconvenient. 

The receiver in question, which is illustrated in Fig. 5, is arranged 
to provide a stand-by circuit for the reception of waves of widely 
different wave length without change in the adjustment, and a 


switch is fixed for changing С from “stand-by” to 
Digitized by V3 le 
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“tune.” Tuning arrangements for working with any wave between 
250 and 750 metres are provided, thus covering the range required by 
the above Convention. 

The valve only requires a pressure of 4 volts, and is operated from 
three cells, with a resistance in series for regulating the glow of the 
filament. А potentiometer resistance of comparatively low value 
takes the place of the high-resistance leak of the earlier t ype. 


The feature of the exhibit of Messrs. Н. W. Cox & Co. a year ago 
was the new mercury jet interrupter. This interrupter was on the 
present occasion shown in operation, and it is interesting to note 
that the induction coil and interrupter were designed to run direct 
on а 200-250 volt supply without the intervention of any resistance. 
The adjustable blade of the interrupter, which was at first made 
toothed, is now made of uniform depth. 

Messrs. Cox & Co. also had а very fine exhibit of X-ray tubes and 
valve tubes for preventing the passage of current in the reverse 
direction. Some of the X-ray tubes were fitted with a water-cooled 
enti-cathode, the feature of which wes that the water came int» 
actual contact with the anti-cethode, 

The British Rapio-TELEGRAPH & TELEPHONE Со. exhibited 
$icir rotary spark-gap. This has already been described in our 
columns and is now well known. The apparatus shown had two 
gaps in series. This is an improvement, since it is thereby possible 
to reduce the length of sperk to the rotating parts, and it also 
facilitates adjustment. 

On the adjacent stand Mossrs. C. Е. CasELLA & Co. showed, in 
addition to various wind and rein recorders, Reeve's proportional 
dividers. These consist of an ordinary pair of compasses or dividers, 
fitted with a movable scale, by means of which proportional mea- 
surements can be made, lines divided into any number of parts, &c., 
&c. The arrangement does not interfere with the use of the com- 
passes or dividers for ordinary purposes. 

A very interesting piece of apparatus is the continuous-current 
transformer of Mr. LESLIE MILLER. This instrument has been pri- 
marily devised for cautery work, but is likely to have other applica- 
tions. By connecting the transformer to continuous-current supply 
mains, à comparatively large secondary current can be obtained from 
only a small primary current. Thus, on a 200-volt continuous- 
current circuit with a consumption of about } ampere a secondary 
current of 8-10 amperes can be obtained for a cautery. Hitherto, it 
has been necessary, when currents of this magnitude are required, to 
waste the greater part of the energy taken from the mains in a resis- 
tance, or else to use accumulators. Mr. Miller's transformer, how- 
ever, enables the current to be taken from any ordinary lampholder. 

The instrument comprises a small electromagnet, wound with fine 
wire, having a light armature pivoted in front of its poles, and ar- 
ranged so that it `“ makes and breaks " the primary current in the 


Main Circuit, 
a. Electromagnet. 
b. Resistance. 
cd. Hammer and scraw of break. 


Shunt Circuit, 
Part of resistance b. 
e. Condenser. 
f. в. Primary winding of transformers. 


Fia. 6—DriAGRAM SHOWING PRINCIPLE OF CONTINUOUS-CURRENT 
TRANSFORMER. 


same way as the armature of an electric bell. Connected between 
the contact points, as shown diagrammatically in Fig. 6, are a соп- 
denser of 3 or 4 mfd. capacity and the primary winding of a small 
alternating-current transformer. The electrical energy in the shunt 
circuit is thereby transformed to a low pressure and a current of the 
required magnitude obtained. 

‚ ‘The secondary current can be employed for heating a cautery or for 
other purposes, and the amount of the current can be varied by alter- 
ing the position of the iron core of the transformer. For this pur- 


latory current is led round the primary windings of two small trans- 
formers (see Fig. 6), one of the two secondary currents thus obtained 
being used for a lamp. 

By employing a step-up transformer a rapid stream of small sparks 
of 2in. in length can be obtained from the secondary circuit when the 
electromagnet is energised from 200-volt supply mains. It may be 
mentioned that the higher the supply voltage the smaller the сара- 
city of the condenser required to give a certain result. Also, it is 
worth noting that as the current in the primary of the transformer 


Fic. 7—ContTinvovs-CURRENT TRANSFORMER OF Mr. LESLIE MILLER. 


is limited by the value of the charging current of the condenser the 
secondary circuit of the transformer can be short-circuited without 
causing any serious increase in the current. 

Mr. Miller suggested that in addition to meeting the requirements 
of medical men, the apparatus might be conveniently employed for 
wireless work over short distances, and also for testing insulation. 

The most interesting exhibit on Messrs. NEWTON & Co.'s stand was 
the “ Dessauer " mercury interrupter, which we illustrate in Fig. 8. 
It is constructed on the centrifugal principle, which has been found 


Fic. 8.—“ DessaverR” Mercury INTERRUPTER (NEWTON & Co,) 


to be more efficient than the mercury jet pattern, while former com- 


Pose Е EAN knob is fixed to one end of the core, as will be noticed in | plications in the construction of these apparatus have now, Messrs. 
el she eras Ds general view of the instrument. As a small Newton inform us, been entirely avoided. "The new break consists 
mp 15 frequently required for medical purposes the oscil- of а pear-shaped iron vessel, which is rotated by а motor placed 
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underneath, This rapid rotation causes the mercury to swirl into 
the upper part of the vessel, where it is deflected by a fixed vane and 
caused to make аза break circuit with а rotating copper blade. Ву 
means of this interrupter, X-ray work can be effected with great 
rapidity, while the epparatus can be easily kept in order. 

Messrs. Newton were also showing on this stand a new desiga of 
their well-known *' Instantia” induction coil. The chief character- 
istic of this apparatus, which is illustrated in Fig. 9 herewith, 
is its large output, combined with an almost complete absence of that 
" inverse ` current which is so detrimenta! to X-ray tubes. With 
this apparatus, too, radiographs can be obtained with a small current 
and a mercury bre»k, thus avoiding the use of current between 15 and 
20 amperes and an electrolytic interrupter, аз has hitherto been 
necessary, Thi; coil is made in two sizes to give a 12 in. or 15 in. 
spark. Аз regards output, which is e!l important for X-riy work, а 
12 in. “ Instentia " coil working with a good mercury brezk will pass 
а current of 60 milliamperes ecruss an 8 in. spark-gap. Two X-ray 
tubes for heavy work were t ~ be seen 01 this stand. One of these is 
of tie “ clover-leaf " pattern, which is fitted with an automatic 
regulator, so that it retains a high vacuum for considerable periods 
when working with heavy current. The Muller“ reinforced `` water- 
cooled tube has e!so been designed for instantaneous exposure in 
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Fic. 9.—“ INSTANTIA " INDUCTION Соп, or MEssas. NEWTON & Co. 


X-ray work. The enti-cathode is water-cooled and the tube can pass 
a current of 150 milliamperes. Some interesting rapid radiographs 
taken with the ** Snook " Röntgen apparatus were also on view, аз 
well гз а number of intensifying screens by means of which the ex- 
posure can be reduced. 


Messrs. А. GALLENKAMP & Co. showed severa! examples of inter- 
esting laboratory apparatus. These included a student's potentio- 
meter and Wheatstone bridge, both robustly designed and not over 
elaborate in finish, Some sturdy electric heating plates made of a 
specia! asbestos materia! and primarily designed for laboratory work 
were also on view. These plates should also find a domestic applica- 
tion. А cheap electric furnace with a silica tube, which is wound 
uniformly with nickel wire to give an even heat throughout its 
length, is among Меззга. Gallenkem»'s latest productions, This 
furnace may be used for work in which the temperature required 
doe: not exceed 1,800 F. ТЕ is suitably lagged with magnesia, and 
їз supporied on a strong cast-iron stand. "The Mahler-Krocker 
bomb elorimeter end a number of other laboratory apparatus were 
als) to be found on this stend. 


The Weston ELECTRICAL INSTRUMENT Со. had an extensive 
exhibit of their well-known instruments. These included switch- 
hoard and portable instruments of the permanent magnet moving 
coil type for continuo 18-ecurrent work, portable testing sets for con- 
tinuous current work, switchboard instruments for use on either con- 
tinuous or alternating curreats, continuous-current instruments of 
the elestromagaetie type, dyaamometer, wattmeters and voltmeters 
for a'terasting and continuous current, electric speed indicators and 
pocket voltmeters, 

(To be continued.) 
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A Large Thermit Weld.—The largest piece of process 
welding carried out on the Isthmus of Panama wes, according 
to the * Canal Record," turned out recently from the Gorgona 
shops. It was one of the 18} in. sh»fts of the rock-breaker 
“ Vulcan,” which is used on subaqueous rock excavation at the 
Pacific entrance. This shaft forms a part of the ram by the 
weighs of which the rock is crashed. It is made of compressed 
cast steel, is 36 ft. long and weighs 19 tons. Immediately efter 
it was broken it was placed on a car and sent to the shops at 
Gorgona, where a mould was made for г Thermit weld. The 
weld was made by using 1,0001Ъ. of Thermit and 200 Ib. of 
wire nails. After the shaft had cooled i; was annealed and 
dressed, and is now ready for further service. 
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DIRECT COMPARISON, ACUITY AND FLICKER 
PHOTOMETRIC METHODS COMPARED. * 


BY SYDNEY W. ASHE, 


An attempt has been made to compare two 16 с.р. carbon lamps 
on the same photometer with the direct-comparison method, the 
acuity method and the flicker method to see whether the mean 
of each set of readings would coincide. With the lines of the flicker 
photometer not rotating and set so that both sides of the comparison 
wedge were visible, a series of readings was taken by the direct- 
comparison method. Starting the lens rotating, another series of 
readings was taken using the flicker method. The wedge was then 
removed and type was inserted on both sides of the wedge and a 
series of acuity values was obtained. 

In order to obtain the most accurate value the median of each 
set of readings was taken. Ten settings were punched in the strip 
of paper on the photometer bar, and counting from either right or 
left an arrow was marked between the fifth and sixth readings. 
This value was then read off from the scale of the photometer bar. 
A few interesting things were noted in making these measurements, 

1. Although every precaution was taken to eliminate all possible 
errors, physical and physiological, the means of the three sets of 
values did not coincide. 

2. Between the direct-comparison method and the flicker method 
there was always a definite difference of from ] to 3 per cent. 

3. The readings by the flicker method clustered most close!y 
about the mean, those of the direct-comparison method were 
about twice as scattered and those of the acuity method were abo it 
five times as scattered. 

4. When the flicker photometer alone was used it was much easier 
to compare lights differing in colour than those of the same colour, 
the flicker being more decided where the difference of colour was 
marked. This fact did not harmonise with numerous other state- 
ments previously printed to support the belief that the flicker is 
solely a function of brightness. 

5. Where so-called green and blue incandescent lamps were used, 
the values for the flicker photometer clustered even more closely 
together, those of the direct-comparison method diverged about 
twice as much as before and those of the acuity method were about 
the same. 

6. In taking the direct-comparison readings if the observer occa- 
sionally removed his eye while making settings the valves clustered 
more closely together. This fact was marked particularly with the 
coloured lights. 

7. The means of different sets of values where coloured lights 
were used with the dire»t-comparison method seemed to disagree 
slightly, the observer's concept of the intensity value of different 
eolours seeming to change, 


LEGAL INTELLIGENCE. 
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Alleged Default in Electricity Supply, 


Last week, at Marlborough-street Police Court, Mr. Denman gave hig 
decision on a summons taken out by Mr. R. H. Hummell against the 
London Electric Supply Corpn. for having made default in supplying 
him with electrical energy. Ш appeared that defendants had arranged 
with the Westminster Electric Supply Corpn. for the supply in the West- 
minster part of their area of a sufficient supply of electricity on the direct- 
current system, but complainant desired to be supplied with energy on the 
alternating-current system. For the defence, it was contended that they 
were under no liability to supply to or procure for a private consumer a 
supply of any special kind of electricity. 

In delivering his decision the magistrate reviewed the facts of the case, 
and referred to various sections of the Electric Lighting Orders (No, 2) 
Act, 1889, and the London Electric Supply Act, 1908. Under the pro- 
visions of the 1908 Act an agreement (dated May 14, 1910) had been made 
between the London Electric Supply Corpn. and the Westminster Electric 
Supply Corpn. for mutal assistance and for the management and working 
of the portion of the London Corporation's undertaking in Westminster by 
the Westminster Corpn. Не said it was an exceedingly difficult question 
whether, on the true construction of sec, 47 of the Act of 1889, coupled 
with subsequent legislation, statutory orders and regulations and the 
agreement referred to, a private consumer was entitled to dictate to the 
original undertakers as to which of the two systems which they were 
authorised to use they should adopt in supplying his premises, or whether, 
when such consumer demanded to be supplied under sec. 47 of the Act of 
1889, the company was not entitled to say it would do so either directly, 
or by the aid of those with whom they were associated, and that tha 


* From the “ Electrical World "—abhbreviated. 
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exigencies of the case гед that the consumer must be content with 
one of those two effective systems (either of which they were authorised 
to use) provided they were prepared to give the consumer а supply оп 
that one system but not the other. he consent of the Board of Trade to 
both systems did no more than authorise their use by defendants and did 
not make either of them compulsory. Having referred to the Board of 
Trade Regulations for ensuring a proper and sufficient supply of electrical 
energy, he said he could not say that defendants had failed to supply 
energy. or had made default in supplying energy, and, therefore, he 
dismissed the summons, with 10 guineas costs, 


Andrews v. Barnet. 


In this ease, which came before Bournemouth county court last week, 
plaintiff (a local wiring contractor) sought to recover а balanee alleged 
to be due in respect of electrical work done at à house recently purchased 
by defendant. Phe point to be decided was whether certain work done 
and charged for as extras was included in the estimate given by plaintiff. 
The total charge on the estimate was £45. 5s. 6d., of which £24. 7s. ӨЧ. 
had been paid, leaving £10. 175. 9d. plus £1. 4s. Sd. for temporary lighting. 
£5. 108. was paid into court, leaving £6. 12s. 0d. in dispute. Plaintiff said 
that the item for temporary fighting was discovered by him afterwards 
when he was going through the men’s time sheets. 

The defence was that there was a contract to fix the house ready com- 
plete for residence. Plaintiff, having performed work in the estimate, 
мах now seeking to charge for extras which were part of that estimate. 

His Нохосв decided to refer the points in dispute to an electrical 
engincer, who will report to the court, 
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Richardson v. Dublin United Tramways Co, (1896) (Ltd.) 


In the Nisi Prius Court, Dublin, last week, before Мг. Justice Kenny 
and a special jury, this action was tried. Plaintiff sought to recover 
damages for personal injuries alleged to have been suffered by him in con- 
sequence of the negligence of defendant company or their servants in not 
keeping their tramways in a safe and efficient condition. The defence 
Was a denial of negligence, and a plea of contributory negligence on the 
part of plaintiff, 

After hearing the evidence, the jury found for plaintiff, damages £800. 
and judgment was given for that amount; but a stay of execution was 
granted, 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Мотв. —The undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk ts affixed, 


Novembcr 24, 1910. 
27.312 Tavicr. Methods of clearing faults in alternating-current hiph-tension system. 
27.375 Karamea. Wall plus. (Addition to Мо. 27.248 10. Date applied for, 18,5, 10.)*f 
27.995 LEITNER., Systems of electric transmission. 
27.401 HoRvAzH. Incandescent electric ату, 
27,415 MACKENZIE. (Societe Anonyme Banque du Radium, France.) Are lamp.* 


November 25, 1910. 

27.419 J. L. МЕС. Со. & Cocrer. Brush-holders for dynamo-electric machines. 

27.443 Roperison, Carryine electric cables, conduits, rods, or the like.* 

27,469 Stemens Bros. Dynamo Works, Kross & Scuurp. Control of direct-current 
series electric motors. 

27.487 Serton-Jones. (La Soc. pour lexploitaiion des Brevets d'Aicuillaze Samaia, 
Beleium.) Actutaine the points of tramways. (Date applied for, 12,4,10. 
Comprised in No. 8,663, 12.4 10.)*t 

27,495 Purcuas. Electric incandescent lamps.* 


November 26, 1910. oe 
27.536 Hore. Fusible cut-outs for controlling electric circuits. 
27,557 Foxes. Non-sparking electrical contacts. 


November 28. 1910. 

27.635 THomson. Improvement in rails used for electric traction. 

27.041 Отонлм. Miners’ electric lamps. 

27.074 Ryan, Apparatus for transmitting power. 

27,701 Justice. (La Scciété Anonyme Electricité et Electromécanique, Belgium.) 
Electrically-driven drilling apparatus. ® 

27,710 LICHTWERKE С.м.в.Н. Filament supports for electric glow lamps. (Date applied 
for, 27,11,09.)*1 


November 29. 1910. 

27.712 Dorman, бзитн & Bacos. Fusible cut-outs.* 

27.719 Levens. Electric vibraters and massae? appliances. 

27,725 BRusH ErEcTRICAL ENGINEERING Со. & весн. Motor-suprorts for electric 
tramear trucks. 

27,755 pl & Potts. Manufacture of filaments for electric incandescent 
amps 

27,798 а -JoNES. (Oesterreichische Daimler-Motoren-Ges. A.-G., Austria) Elec- 
tric rail-less trackway with above-ground current conductors. (Addition to 
No. 25,012, 10.)* 


November 30, 1910. 
27.825 McFanLAWE. Electric switch with quick make and quick break action. 
27,860 Siemens & HALSKE Axt.-Ges. Telephone exchanges with automatic cail dis- 
tributors. (Date applied for, 9/12,09.)*t 


Decamber 1, 1910. 
27,08 MILLAR. Safety-puards for tramway cars and the tike, 
27.942 Ges. FUR MASCHINEN- UND METALL-INDUSTRIE M.B.H. Arc lamps (Date 
applied for, 1.12 09.)*+ 
27.954 Reap. Electric heaters, 


27,985 Dickson, Portable telephones and electric batteries therefor. 


27.989 BrtoNpEL. Arclamps. (Date applied for, 21 4 10. Addition to Мо. 4.677 06.) *+ 
27,993 ALLGEMEINE Evextricitats Ges. Dynamo-electric machines, (Date applied 
for, 1.12,09.)*1 
December 2, 1910. 


28.057 AMERICAN AUTOMATIC TELEPHONE C^. & Gorcnrum. Electric switches. (Date 
applied for, 22 12 99. Comprised іп Мо. 29,963 22 12 Ј9.)*+ 

28.060 Mustan. Apparatus for startine motors. (Date applies ror, 3 12/09.)*f 

26,081 Siemens Bros. Dynamo Werks. (Siemens-Schuckertwerk? G.m.b.H., Ger- 
many.) Regulating the frequency of electne currents produced by rotary 
field-penerators. ® 

28.088 Western Execrric Co. (Western Electric Cx, U.S.) Switching device for 
automatic telephone systems. * 


December 3, 1910. 


28,110 Tavior. Increwine the E.M.F. of rotary converters tor battery charcine and 
the like. 

28.126 RutHennurs. El ctric furnaces. = 

28.129 Оен. Hay & TemMrcet м. Ellctric ovens. | 

28.161 HaztEHvRST & 1 нозткегн'$. Centrifurally operated contrivanc> for autos 
matically Interceptine or regulating the flow of an el:ctnic current from a dynamo. 

28,177 Juston & Вона. Ma2neto-elicinic current generators. (Date applicd for, 
103 10.)*t 

28,179 Gites. Condens:rs for el ctrical systems. (Date applied for, 4 12/59.) *+ 


SPECIFICATIONS PUBLISHED. 


1909 SrFECIFICATICN?, 


26.814 HeELFENSTEIN. Electric furnaces. 

27.484 Dick. Wireless transmission and reception of electrical enervy. 

27.793 Brown. Power transmission apparatus. (Date applied tor, 28,11 08.) 

27.922 CLARKE. CHAPMAN & Со. & НАтКІ5. Elctric resistances. 

27.968 МА КЕР. Dynamo-electric machines, 

29250 B.T-H. Co. (СЕ. Co., US) Systems of ship propulsion. 

29,995 CLEIREN. Electro-mechanical power transmission. (Dats applied for, 24, 12 08. 
Addition to 4,620 28.) 

30,184 ScuurTz. Electnc motor startcrs and the like. 


1910 SrECIFICATIC NS. 


620 Orton. Alterntaine-current electro-marnets. 
674 MuraceK & HATLANEK, Electrical induction furnaces. (Date applied for, 
2329) 
1,716 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Working or 
controlling: of electrical machinery. 
1.751 $енмиот. Protection arc lamps. 
2.590 Binko & Mayer. Electrical heating elements. 
3.174 Носкнам. Electricity motor meters. 
4.744 Hermes, Starine switches for electric motors, 
4.814 Apams Мес. Со. (Cutler Hammer Mtr. Co.) Electric motor controllers. 
5.266 BrovGHAM. (Poldihutte Ti»cel Gusetahitabrik.) Electric induction furnaces. 
5.374 Creep & Courson. Telegrápbiz transmitters. 
5.650 MatAcHowskt, Arc lamps. (Date атро for, 20 7/209) 
6.402 AxT.-GEs. Brown, Boveri ЕЁ Cie. Connection ot sinele-phzs? motors to poly- 
phase circuits. (Date apphed for, 18 11 39.) 
6,782 COMPAGNIE POUR LA FABRICATION DES C MrTEURS ET MATERIEL D'USINES A 
Я Gaz. Movine coil electrical recordine instruments. (Date applied for, 15,5, 09.) 
6.825 FogTiNGTON-Ngavg. Controllers tor electric motors. 
7.048 Topp. Mascnetic brakes for tramway and other vehicles, 
7,332 HouskKEEPER. Electre contact devices for us? with moving conductors. (Dat? 
ar plied tor, 31 3 29. Request under Sec. 19 of the Act not granted.) 
8.444 Wiikinus м. Conduits and conduit fittines for electric wiring. 
8.507 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Search-lights 
or projectors. 
8.973 ScumigigR. Telemeters or rang--find rs. 
9.071 NAsH & WesTERN EtgcrRIC C». Covors for electric ma^netic relays. 
9.736 Apams Mrs. Со. (Cutler Hammer Mte. Со.) Controllers for electric motors. 
9.772 Juston. Macneto-electric current gene-ators. (Date applied for, 6 5 09.) 
9.964 EsrgiiE. Manufacture of electrodes for accumulators. (Date appled for, 
13 5 X.) 
10,315 Siemens Bros. Dynamo WoRnks. (Simens Schuckertwerke Ges.) Electric 
switches. 
11.718 FirzcGeratp. El:ctric furnaces. (Date applied for, 13 5 09.) 
11,904 Агам Mra. Co. (Cutler Hammer Mtg. Co.). Controllers for alternating current 
el:ctric motors. 
12,180 SHEMWELL. Operating tramway and like switches from the vehicles. (Date 
ap; led for, 29 5 09.) 
12.214 Ні ктн. Electric induction smelting furnaces. (Date applied for, 22 5 29.) 
12,690 ML Driving railway carnage lighting dynamos. (Date ар pled for, 
26 11 99.) 
12.708 Е: gcr&RIC & OsponaAnce Accessories Co. & Corus. Time-limit or retarding 
devices for us: 1n coinection with electric circuit breakers. 
12.739 ScHWARZHAUET. Auxiliary telephone receiver. 
12,903 Gunner. Electrical conduit fittings and the accessories for same, (Date applied 
for, 29 11.29. 
13,015 Sremens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Movable coil 
alternatine-current transformers for supplyine currents of constant value, 
13,165 RvAN & HENGERER, Reeoptacte or socket for elcctric lamps. 
13,330 Ketchum. Dynamo el:ctrical machines. 
13.520 В.Т.-Н. Co. (С.Е. Co.. US) Electric circuit breakers. 
13,991 Bu в p:ugs for internal combustion engines. (Date applied for, 
14,116 WerrkAM Lamren Акт.-СЕ$. Process for descarbonising filaments for use in 
metalhc filament glow lamps. (Date applied for, 26.6 09.) 
15.938 Hoskins. Electric rotary transformers. 
16.331 GorrsrEIN. Central energy electrical signalling system. ’ 
16.354 Eisenstein. Producing electrical impulse charges for wireless telegraphy and 
telephony. (Addition to 10.019 23) 
17,047 SiEMENS ScHUCHRRTWERKE Ges. El-ctric fuses. (Date applied for, 23 7,09. 
Addition to 14,622 99.) 
17,731 Siemens Bros. Dynamo Works. (Siemens Sehuckertwerke Ges.) Атгапр?- 
ments for controling the speed of induction electric motors. 
18.151 HaEgrerLv. Winding apparatus for coils o: the lix? tor electrical or other appa: 
ratus. 
18.443 бз шо C» (Cutlr Hamner Mfz. Со.) Elactro-mechanically operated 
SwWItca. 
18.591 Lunprers, LuuNpBEsG & Lunospzrs. Electric switches. 
18,848 Siemens Bros. Dynamo Works. (Siemens Schuckertworke Gas.) Starting 
arrang?mants for single-phase alternatine-current seris motors. 
19,563 E Pi &HERAEUS. Electrical mere dry vapour apparatus. (Date applied for, 
65 10.) 
19,970 Siemens Bros. & Co. & FERSZIRA.. Apparatus for electrically detecting railway 
points. 
20,519 Jounson. (McNitt.) Elsctrolytic manufacture of alkali metals and alloys of 
alkali metals. 
21.285 WesTERN EiEgcrRIC Со. Telephone transmitters. 
21.328 Вленз. Telephonediaphra?m. (Date acplied for, 23 3 10.) 
21,399 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges) Polyphase 
commutator machines with more thin one set ot brushes for every pair of poles 
22.708 Cask. Control of electric motors. (Date applied for, 30;3,09.) 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Airdrie and Coatbridge Tramways.— The local tramways company 
will sbandon the“ fair fare " system on Jan. 1. and revert to charging 
between seetion points as from Jan. 1. The section points are to be 
rezrranged, the route being divided into 13 instead of 14 sections as 
at present, Farthing charges will be discontinued. and for any two 
consecutive sections the fare will be 14., any four 14.. any seven 114. 
and алу 10 consecutive sections 2d., the through fare being 214. 


Barrhead.—The Clyde Valley Electrica! Power Со, are now supply- 
ing electricity in this district. 


Blandford.—A special meeting of the Council will be held to con- 
sider the terms of the dreft provisional order which is being epplied 
for by Мезга. J. & W. Purves. 


Bristol. —-Lest week the Sanitary Committee considered z report of 
the Works Sub-committee on the lighting of the outlying districts, 

It vas stited that estimates had been obtained from the Electrical Com- 
mittee and the Gas Co, for refitting the whole of the street lampi now 
lighted with oil, with electric or gas lamps. Таз estimates were: Elec- 
tricity £9.160, gas £2516. It was recommended that all the publie oil 
limps be converted to gas at a total expers? to the Corporation of £2,5106, 
subject to certain conditions. 

А bong discusion ensued, and ultimately it was decided to refer the 
matter back, and to ask the Electrical Committee to give а revised esti- 
mate on the basis of supplying the district by means of overhead wires. 


Electricity in Collieries.—At zn extraordinary meeting of the New 
Dynant Anthracite Colliery (Ltd.) the chairmea (Мг. L. T. Boustead) 
suid that to work any colliery successfully they must adopt the most 
economical method of working, and it was with that view that as soon 
as the strike was over they lost no time in placing an order for elec- 
trice! plent, as they were edvised that that alone meant a saving of 
shout 4d. рег ton and 250 c small sa ving of untold damege to the roof 
of the mine end to the timbering where steem had to be conveyed 
into the working for pumping. Anoiher equally important matter, 
and one upon which they felt there must be no delay, was the equip- 
ment of à really up-to-date washing and sizing plant. 


Electricity Undertakings and Income Tax.—St. Pencras (London) 
Borough Treasurer has reported upon the income tax allowances on 
the electricity underte kings, 

For the purpos* of charging income tax the Commissioners have since 
1900 allowed the Council 2 per cent, depreciation on mains, machinery, 
and plant, which was contirmed on appeal in 1903, and Ваз been con- 
tinued up to 1908-9, the result being that, upon an average, about £5,000 
per annum has been deducted cach Year from the gross profits in order to 
arrive at income tax chargeable. When this rate of depreciation Was 
Kranted it was neither intended nor meant to cover eve rything as regards 
allowances, inssmuch as the Commissioners were als» willing to allow 
sums each vear from the income tax assessment for all moneys spent upon 
repiirs and renewals (other than in place of Obsolete plant, Ке.) paid out 
of revenue or reserve, and in the case of renewals there were included (if 
necessary) new mairs ard machinery substituted in place of old mains 
and machine ry worn out. The? per cent. allowance was siinply in re- 
spect of any possible explosion, breakdown or obsoles ence of рин which 
was nat really worn out, and, therefore, was in the nature of an extra- 
ordinary allowance. No other allowance for depreciation has ever been 
made, but.an inerensad percentage has now been obtained for all elec- 
tricity undertakings, as follows :— 

(1) Cables: in addition te repairs, allowance for depreciation may be 
granted at the rate of 3 per cent, on the written-down value. (2) Plant 
and Machinery: Оп all other plant, exclusive of loose tools, meters and 
онсе furniture, at the rate of 5 per cent. on the written-down value, in 
addition to the cost of repairs. (3) Conduits No allowance, but annual 
expenditure on repairs and renewals may be allowed as working ex penses, 
аз and when incurred, (4) Meters, Loose Tools and Office Furniture г No 
Income tax allowance, but annual ex penditure on repairs and renewals as 
working expenses, as and when incurred. (5) In all cases where depre- 
ciation allowances are granted, a strict account must be kept of the 
annual expenditure on renewals, including replacements due to obso- 

es-nee and of amounts allowed for depreciation and obsolesence. (6) 


о ——9 «m —— ——— 


Where depreciation allowances are granted, renewals should be сотой Шу 
distinguished, and, if charged against revenue, they should be notiticd to 
the surveyor, in order that they may be added back in arriving at the 
income tax liability. (7) 7 Writhin-down Valie means original prime 
cost, plus subsequent additions, less all allowances actually granted by the 
revenue in respect of wear and биг. (8) Thess proposi B are to tike effect 
for 1903-9. and for years preceding in cases where clim of depreciation 
are at present awaiting settlement. (9) The computations neccssity for 
future adjustment should be duly made, agreed and recorded each year, 
whether the accounts for th» particular year under review show any 
assessable income tax liability or not. (10) Whore, in any сахо, allow = 
ances for depreciation have been made which are now to be discontinued, 
and they have not been exhausted by renewals already effected, the 
amount of such клеген allowances should be determined by agree- 
ment between the surveyor and th» corporation or eompiny, and ce. 
ducted from the expenditure on futur» renewals, as and when they are 
effected. (11) All eases of dispute should bs referred to the Board of 
Inland Revenue through the Chief Inspector of Faxes. 


Finchley.—The Council, having considered a eoinmiiniestion from 
the L.G. Board in regard to the recent inquiry es to the грр 
cation to borrow. £10,000 for extensions of maias, suegesiing che 
advisability of increasing the emount applied for so es to cover the 
Councils requirements for 12 months! further. (0 Moreh 1913. Вахе 
now agreed to increase the emount Бу £5,500. әх follows: Mairs 
“2,200. consumers’ connections £2.000, meters £]1.:220. 


ет y owt. 


Fulham (Гопдоп).—135 epplications have been received under 
the free electrie wiring scheme, 2nd the connections to the moins 
have been nisd » т 9) eases. 


Glasgow.-——Tie Tramweys Committee he ve agreed thet from Jen, 
15 à passenger mey purenase a ticket for 15d. which will eatitle binl 
to travel two consecutive halfpeany steges end esy two consecutive 
ho'fpenny stazes in a second сот. 

The “two-stage " ticket must be retained and handed с mplte to the 
conductor of the second саг. The "7 two-st i7 Geket will bo availabl^ 
over the whole system except between Hawkhead-road and Paisley Crocs 
The experiment is for four months. Children up to th: age of 15 val be 
allowed to travel on tramcars for hf fare. 


Greenock.— At the meeting of the Corporation last week it wes re- 
ported in relation to the proposed supply of electricity to Port Glas- 
gow that the question of a combined guarantee had been under con- 
sideration, but the objections of the majority had not been overcome, 
It was agreed that the engineer (Мг. J. A. Robertson) should ascertain 
the extent to which individual power users were prepared to give 
guarantees, 

The necessity for the extension of the generating plant at a 
eost of £22.000 has arisen owing to applications for power from 
Scott's Shipbuilding Co. end the Admiralty for the torpedo fectory, 
Of this expenditure £4,000 has been voted. and the £18.000 is 
required for extensions of buildings, exbles, coal, handling plant, «е, 


Halifax.— п order to induce the Corporation to extend their trom- 
wavs to Stainland the Council of the latter district offer an ennual 
subsidy of the amount produced by a 14. rate, about £75. 


Huddersfleld.— Ald. Chatterton has been elected cChairmea end 
Councillor J. W. Lawton deputy-chsirman of the Electricity Com- 
mittee. : 

There are 3,516 consumers, with the equivalent of 344,128 8 e.p. | unps 
connected. 

The borough electrical engineer (Mr. А. B. Mount in) recently reported 
on the insuflicieney of the boiler plant at the electricity works and the 
mayor, chairman and deputy-chairman, Ald. Holroyd and Councillors 
Berry, Blamires, Murgatroyd and Shires were appointed a sab-committan 
to deal with the matter. 

Stainland Council have been asked. subject to the consont of the Board 
of Trade, to allow the Corporation t» supply electricity within their 
district. 

Hull.—In our last issue (p. 436) we gave en abstract of the report 
recently prepared by the city electrical engineer (Мг. Н. Rell) on 
the proposed extension of the electricity works. The report. ord 
recommendations of Mr. Bell. which have been edopted by the 
Electricity Committee, are as follows :— | 

Мг. Bell commences Бу adverting to his reports to the Electricity 
‘ommittee (dating back to the beginning of 1908) with reference to the 
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necessity for providing additional machinery and mains for the exten- 
sions of the undertaking which were likely to occur in the future, includ- 
ing thoe of Jan, 30, 1908, and dan, 26, May 25 (two reports), Oct. 26 
and Nov. 23, 1910, and he considers that the time has now arrived when 
it is desirable that such extensions should be proceeded with forthwith. 
In the report of Jan. 30. 1908, Mr. Bell drew attention to the fact that, 
with the extensions projected at that date, the existing high-tension 
continuous-current scheme had been completed and carried to its logical 
conclusion and that, with the various modifications, improvements and 
renewals which had been effected during the last seven years, the system 
wis working satisfactorily and reliably, and, considering the age of some 
of the plant, fairly economically. That would be recognised by examina- 
tion and comparison of successive years of working of th» undertaking, 
which would reveal the fact that year by year there has been a steady 
hut persistent decreas? in the cost of production. 

In spite of all this, however, it has latterly become increacingly obvious 
(says Mr. Bell) that, in order to deal with the increas sd demand for 
electrical energy throughout the city and district, and to be able to 
afford such demand at the lowest possible mate, a more modern and 
flexible system will have to be adopted to deal with such supply, During 
the past 12 months you have entered into agreements with several 
important firms to supply them with large quantities of electricity and, 
in addition to this, there is very distinet evidence, by reason of the 
inquiries which the department ік receiving, that in th immediate 
future the demand will be still greater, and it js with a view to heing 
able to adequately and cheaply cope with the sime and thus endeavour 
ty foster those electrical and manufacturing activities which are 8» 
noteworthy а feature of Neweastle and the Tyne district generally. 
Manchester, Glasgow, Birmingham and other large cities, that 1 would 
ask your clos sb consideration of this report. The capacity of the 
present works is nominally slightly over 68.099 kw., all of which is required 
during the present winter, and in addition to this the department is under 
obligation to supply by next autumn an additional 850 kw. over and 
above any provision for the normal extensions which go on from year 
to year, and which average about 30) kw., thus making a further total 
of 1.130 kw. ; this neglects a number of other consumers of large dimen- 
sions who, I have good reason to believe, will shortly b» making appli- 
cations for energy. ‘Tho present generating works at Seulcoate: bine 
are erected on а plot of land approximately 32 acres in area, to which 
you have recently added (by your resolution of May 25. 1910) an adjoin- 
ing 10 acres, bordered on the west by Worthing-street, and on the north 
by Stoneferry-toad. ‘Phe works are fed by а private siding from th^ 
Hull & Barnsley Railway Co., and are supplied with water from the 
Beverley and. Barmston drain. И will be realised, therefore, that, as 
far as facilities are concerned, the site of the generating works is a very 
favourable one. The present buildings oceupy ап area cf approxi- 
mately 3.520 sq. yds.. and, as previously stated, contain machinery of 
slightly over 6.000 kw. capacity. Adjacent to thèse building : there is 
an area of land of 3.650 $4. yds., which would hous? machinery of 
16.000 kw. or more, and the scheme which Pat present put before vou 
projects the erection of a power hous» of thes» ultimate dimensions, but 
at present. of only half this size. Th» plant in its final stato will con- 
gist generally of 16 boilers supplying eight extra high-tension turbo- 
alternators, with all necessary coal storage, modera coal-handling plant 
and watercooling facilities. That portion of the plant which it is 
desirable to immediately instal would be two boilers and two turbo- 
alternators, the total capacity of thelatterat normal loads being 4.000 kw.. 
and the plans which I now beg to put before you provide а “ lay-out " 
on thes? lines. Tho two alternators would supply three-phase current 
at 6.600 volts and 50 periods to various sub-stations, where it would be 
transformed to a pressure suitable for use by consumers. In the first 
instance four such sub-stations are projected, viz.. two of the rotary 
typ: at Wincolmlee and Hedon-road, and two of the static typo at Stone- 
ferry and Dairycoates. Each of the rotary stb-stations is designed for 
an ultimate output of 800 kw., one of the static sub-stations for 300 kw. 
and the other for 150 kw. The four mains supplying these sub-stations 
would be of a size capable of transmitting 1.500 kw. each and would be 
laid on routes approximately corresponding to th» supply to Central 
and East Hull, Stoneferry and West Hull; they would be so arranged 
that as the operations of the present extensions of the undertaking 
increased, they could be linked up into a * ring-main " system, which 
would be capable of affording a supply of any reasonable magnitude at 
all parts of the city. The general arrangement of power house and 
transmission system has been planned with due regard to the require- 
ments of the city for a considerable number of years to come, and the 
various component. parts of the scheme have al) been decided upon so 
that they shall co-ordinate both with cach other and, as far as possible, 
with the existing system, which they are additional to and in no way a 
substitution for. Г beg to place before you completed detailed plans 
showing (1) the “lay-out” of the transmission system, (2) th» site 
and facilities of the power house, (3) a detailed scheme of the power 
hous? machinery showing switchgear, turbines, boilers, coaling and 
water facilities, (4) a representative plan of one of each of the above- 
mentioned sub-stations, and (5) complete plans of the buildings (pre- 
pared by the city engineer). The cost of the above scheme I estimate 
to be as follows: Necessary land at Sculeoates-lane, for condensing and 
coal storage facilities, £9.538 ; land for sub-station, £252; buildings at 
Sculcoates-lane, 18.882; sub-station at New George-street. £926; 
boiler house plant, including pipework, £11,472; turbine house plant, 
£15,739; switchgear in turbine house, £3,086; sub-station equipment, 
£1.000 ; total eost of land, buildings and machinery, £59,895. Тһе 
necessary e.h.t. transmission mains for the above, £14,243, makes the 


total cost of new scheme, £74,133. In addition to the above and in 
accordance with the suggestions made by the L.G. Board, I have gone 
into the question of the probable requirements of the undertaking for 
mains under the heading of natural expansion up to Sept. 30, 1912. and 
Lestimate this to be as follows : Mains and services (natura) expansion), 
£16,792; to this must be added the expenditure on mains and services 
(natural expansion) from Jan. 1, 1910, to Sept. 30, 1910, £3,396, and 
expenditure incurred and expenditure proposed up to Sept. 30, 1912, on 
motors let out on hire, £4,996. I would add that the scheme as pro- 
jected above embodies the most modern features of electrical practice 
such as would enable the undertaking to produce at the lowest possible 
cost consistent with reliability and excellence of service. Ах explained 
in my report of Jan. 30. 1908, the existing high-tension continuous- 
current scheme is complete, and, during this winter, is taxed, by reason 
of maxinum demand to its uttermost capabilities, and it is extremely 
unlikely that it would cope with the increased requirements of another 
winter. In view, therefore. of the long time required to manufacture 
and instal the much larger typ? of phnt proposed above, I would 
strongly ‘recommend, in the interests of the Corporation and the city 
generally, (1) that the s-heme be proceeded with without delay, 
(2) that the sanction of the L.G. Board be sought for the borrowing 
of the necessary moneys, and (3) that tenders be advertised for во 
as if possible to enable the plint to be running by th» autumn of next 
year. 


Launceston.—The Counci! have decided to obtain the opinion of 
an electrical engineer upon the draft of the agreement with the New 
Development Co. for the erection of electricity works. 


Light Railways.—Tne Board of Trade have confirmed the Soathe d 
and Colehester Light Railways (Ameadment) Order. 1910 (for revival 
of powers and extension of time). 


Liverpool.—Tie Tramways Committee, having eoasiderel a re- 
port by the tramways manager (Mr. C. W. Mullins), have come to the 
conclusion that it is impossible to grant reduced fares for workmea 
and children. 

For the guidance of th» committee Mr. Mallins collected particulars of 
the practice adopted by London County Council, Glasgow, Manchester, 
Bradford, Sheftield and Cardiff Corporations. Reduced fares are given 
to workmen by London County Council, but it is stated that thes> fares 
do not piy working expenses. No concession is made to school children. 

In Glasgow preferenti treatment was given to workmen np to 1992, 
when it was decided that all citizens should be treated alike, and for 
various reasons this was found in practice to bo the best. One particular 
reason given was that in working a svstem of reduced fares for workmen 
there is continual friction, and it was found difticult to detine what is and 
what is not a bona-fide workman. Slight concessions are made to school 
children, but no financial results are given. 

Preferential treatment is given to workmen and school children in Man- 
ehoster, but it is roughly estimated that the Joss on workmen's fares 
amounts to 85.000 per annum, and also that there is а loss on school chil- 
dren's tickets, as school children travel at the time of maximum traftic. 

Concessions are made to workmen and school children in. Bradford. 
Workmen are allowed to ride the full length of any route up to 8 a.m, for 
1d., but no concession is made on the return journey in the evening, but 
this small concession entails a considerable loss. 1t has been я iggested 
recently in Bradford that a farther concession of charging workmen half- 
fare only should be made, but the tramway authorities consider that this 
would mean financial disaster, and recommend that equal treatment 
should be given to all classes of citizens. 

Concessions are made to workmen and school children in Sheftield. but 
they have not had sufficient ex perience to say how the receipts are affected, 
In Cardiff concessions are made to workmen, but none to school children. 
It is stated that experience has shown that such a system is costly to tho 
tramways department, and that tho fare is much too low, which, of 
course, involves а serious drain upon the tramway finances. 

For the institution of a system of cheap fares for workmen and school 
children in Liverpool, it would be necessary to ineraase the rolling stock, 
as there would be a probable Increase in the number of workmen who 
would travel at the time of maximum trafhe in the evening, and school 
children at the time of miximum traffic in the morning. Taking into 
account the increased capital expenditure of the department and als» the 
fact that the ld. stages in Liverpool are longer generally than in any other 
city or town in the country, with one or two exceptions, Mr. Mallins fears 
that the margin of profit might be turned into a loss. 


Mechanical Shoeblacks.— An application has been made to Fulham 


(London) Council to allow electrie boot polishing machines to be 
operated at various “ points " in the borough. 


Mexborough.—The Council have agreed to supply electricrgyal ene 
to the Mexborough & Distriet Water Co. for power at Id. per unit if 
the consumption exceeds 10.000 units per quarter, but if less than 
this number be taken the scale rate will be charged. 


Oldham.—The Board of Trade have intimated to the Council thet 
they will grant their application for the supply of electricity to eight 
premises in Chadderton and four in Limehurst, but the Board were o 
opinion that the other premises should be on separate orders. With 
regard to Royton the Board thought it was not а case under the 


Кш Act and that an application should be made for a provisional 
order. 
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Paisley. — The new section of the Paisley Tramway Co.'s system— 
from Barrhead to Thornliebank—will be opened for (гаће to-morrow 
(Saturday). 

Private Bills. — The hill of the Nottinghamshire & Derbyshire Tram- 
ways Co. proposes to rectify an omission in their Acts of 1903 and 
1908, viz.. power to acquire compulsorily lands for widenings in con- 
nection with the authorised tremways. An extension of two veers 
is sought to construct the tramways already sanctioned, but the com- 
pany wish to abandon 10 sections of lines authorised in 1903, and the 
capita! of the company is to be reduced to £350,000. 

In the bill of the Metropolitan Eleetrie Supply Co. for the transfer 
of the Acton District Council's electricity works the purchase price is 
put at £5,000, of whieh £2,500 will be paid at once, and the belance 
in annu?! instalments amounting to one-hs!f of any sum by which the 
net receipts of the undertaking for thet year shall have exceeded èn 
amount equa! to 6} per cent. oa the tote! capital expenditure, exelu- 
sive of the amount of loans to the Council, The Council is given the 
right to repurchase at expiration of 42 years. 


Sevenoaks. —The West Kent Electrie Supply Со. hes been asked 
to submit terms for the supply of electricity in bulk to the Council. 

Southend.—1t has been decided to fix 100 c.p. lamps on each tram- 
мау pole from the Leigh boundary and the Blue Bosr Hotel, respec- 
tively. to the Vietoria-corner, and 100 sets of fittings eat 13s. each 
have been ordered from the Reason Mfg. Со. The whole of the 99 
are lamps are 10 be fitted with clear globes, and mains extensions 
hove been sanctioned at a cost of £791, 


Southwark (London). —Up to Dee. 14 the equivalent of 55.395 
8 c.p. lamps were connected to the mains for light end 33.802 8 c.p. 
for power, 

The District Surveyor has claimed £7, ТОА. as his fees for inspecting 
six electric light junction box chambers, the cost of constructing which 
amounted to £7. 4s. The fees are to be paid under protest, and the 
Jandon County Council and the Islington conference dealing with the 
Whole question are to be communieated with. 


Stoke Newington (London).— A distributor cable is to be laid at a 
cost of £207. 


Stoke-on-Trent.— The question of charging for electric current for 
power and lighting is to be considered at a special meeting of the 
Electricity Committee, and in the meantime the engineer and 
manager (Mr. C. Н. Yeaman) has been asked to report fully on 
the question of charging. 

Swansea.—The borough electrical engineer (Mr. С. A. L. Prussman) 
has been instructed to increase the are lighting at the market, and to 
make the whole installation permanent. 

Proposals for altering the electric lighting of side streets are to be 
laid hefore the Strects Committee. 


Telephone Charges.—Mr. Herbert Shaw, hon. sec. of the Telephone 
Committee of the Associations of Chambers of Commerce. has issued 
а circular letter to town councils. &c.. pointing out that it is feared 
that it is the intention of the Postmaster-General. on taking over the 
National Telepone Co.'s system at the end of next year, to withdraw 
the unlimited rate. and to place all subscribers on the measured rate. 
which. in the opinion of the committee. would plaee an excessive and 
unnecessary financial burden upon telephone users. The council of 
the association is asked to support an application for a Parliamentary 
inquiry into the whole question of the future control and charges of 
the telephone system. 


Tottenham.—The North Metropolitan Electric Power Supply Co. 
have agreed to erect five additional lamps without charge in West 
Green-road, on condition that the Council undertake to include 
future lamps as coming within the existing contraet between the 
company and the Council—viz., £16 per lamp per annum. 


Trowbridge,—The Council have approved an agreement with 
Messrs. Edwards & Armstrong for the erection of electricity supply 
works in the district. 

Willesden.— As the feeders in the Harlesden area are now prac- 
tically overloaded, an additional feeder is to be laid from Taylor's- 
lene to Green Hill Park through c.i. pipes already provided, at a 
cost of £1,620. 

Application is to be made to the L.G. Board for sanction to a loan of 
£5,000 for extensions of mains and £3,000 for services during the next 
three years, £1,580 is to be spent in main extensions from Waxlow-road 
to the Park Royal estate, where the consumption of current for power Py 
the Dairy Supply Co, will probably be not Jess than 11,670 units. 


Wimbledon.—Last week the Council formally resolved to proceed 
with their application for & provisional order for Maldens and Coombe 

Winchester.—The purchase price of the undertaking of the Win 
chester Electric Light & Power Co. has been settled amicably between 


the company and the Corporation, and the matter will not go to 
arbitration. 


Wireless Telegraph Notes.—It is announced in the Australasian 
journals to hand that the Mareoni Со.. rather than dismantle their 
wireless stations erected tive vears ago et Queenscliffe (Victoria) end 
Devonport (Tasmania), which have been practically unused, hive 
submitted to the Commonwealth Postmaster-General. Mr. Thomas, 
а revised offer for the sale of the stations. They propose to (1) bring 
the two stations up to date in the matter of equipment and (2) to erect 
asmall additional station on King Isiand. for a totel sum which ts 
considerably less than half what ihe two existing stations slone cost 
in 1906. The amount involved is now so small that many members 
of both Houses of the Federal Parliament ere hopeful that the offer 
will be accepted. 

A long discussion hes taken расе. both in the Senet and the 
House of Representatives of the Commonwe?lth of Austrotis, os to 
the relative merits of the Merconi and the Telefunken system: of 
wireless telegraphy. There eppears to be a good deel of opposition 
to the choice of the Commonwealth Government, on the ground thet 
the Marconi system is more gencrelly adopted, end hes, conse- 
quently, г wider ronge of epplication. The Commonwealth 2utho- 
ities, however, eppear to stend by their choice of the Telefunken 
system, and when the question of sites has been definitely ste tod 
the work of imstallstion will proceed. 

The Union Government of South Africa has contracted with the 
Mareoni Wireless Со. for a wireless telegraph station at Nlangkop, 
near Kommetje, on the coast of the Cape Peninsula, Phe station is 
to have a day renge of 400 miles and a night renge of from 600 to 
1.600 miles. The station will be working within the next three ar 
four months. 

Nome interesting experimenta have been mode between North 
Parkdale and West Toronto by Mr. Е. W. Prentice, of the Canadien 
Pacifie Railway staff, over 2 miles of double track. Tho experiments 
were conducted in connection with whet is termed a new system of 
trèin control, which is stated to have proved successful. И appeers 
that the tests have been going on since May lest. 

The Compagnie Generale Radio-télégraphique, of Paris were 
granted ә contrect in June, 1909, to erect a long-distance wireless 
telegraph station on the islend of Fernando Noronha, Brazil. with a 
range of 1.000 miles, and a station at Olinda (Pernambueo) has a 
range of 300 miles. 

The 250- mile wireless telegraphic station on tne Morro de Babylonia (Rio 
Ce Janeiro) was inaugurated July 14, 1909, 0n the Telefunken system. It 
corresponds with Cabo Frio (115 km.) and with the low-power stations 
on the [thas das Cobras, Rijo and Rasa, at Ponta Negra and Guaratiba. 
The Babylonia station received 521 and sent 168 messages (in all 6,500 
words) during the first eight months after its installation. The Mont. 
sorrat station at Santos has а range of 100 miles, and a similar station ix 
to be erected at Victoria, in Espirito Santo. Though little used in Brazil 
so far for commercial purposes (writes Mr. Grant Watson, British repre. 
sontative), wireless telegraphy is likely to be still further developed. for 
communication with ships along its extended coast line and also in the 
interior across the dense forests of the Amazon Valley, where the damp- 
ness and the difficulties for effecting repairs have seriously hindered any 
extensions inland of ordinary telegraph wires. Wireless telegraph 
stations are planned. at Мапа хапа San Antonio and from Goyaz to 
connect with the north. 

Woolwich (London).—The pressure of supply to one of the military 
depots is below the limit prescribed by the Board of Trade. and to 
improve the pressure it is proposed to lay an additional main, at a cost 
of £988, if the military authorities will guarantee a minimum con- 
sumption for 10 years ‘аё a price per unit sufficient to assure the 
Council against loss." 


Imperial Lamp Works.—<An interesting “ Break-up” for the 
Christmas holidays took place at the Imperial Lamp Works, Brims- 
down, on Friday last. Female employees, to the number of about 
500, were each presented with a gold and enamel brooch and a fancy 
box of Christmas cakes. The male employés received cigars, tobacco 
or cigarettes. The presentations were made in the Girls’ Dining 
Hall, which was tastefully decorated. 


COLONIAL AND FOREIGN NOTES. 


Argentina. — The “ Review of the River Plate” says the United 
River Plate Telephone Co. have applied to the Santa Fe Government 
for authority to construct a telephone line from Rosario to Santa Fe. 
This would permit of direct communication between Buenos Aires 
and Santa Fe. 

The Rioja Government have granted a 20 years’ concession to 
Mr. Sequin for electricity supply. 

Australasia.—The ‘‘ Australian Mining Standard” conteins an 
abstract of a report by Мг. В. В. Forbes Mackay. city electrical engi- 
neer, Sydney, on a proposition to light electrically all the streets in 
the city which are now lighted by gas. 

Mr. Mackay зауз he selected Woolloomooloo as а typical district, and 
made an estimate for that district and; upon that basis; arrived at the 
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conclusion that the cost of installing lamps for the electric lighting of the 
whole of the proposed additional streets would be £26,100 and the re- 
venue (at £23 per annum for each are and £3. 73. 64. per annum for each 
Incandescent lamp) would be £10,718. 2s. 6d. "There аго 1,755 gas 
lamps. and the annual payment to the gas company is £10,500, and the 
cost per candle- power, at 20 c.p. per lamp, is 2s. 474. per annum. Taking 
ares at 1.300 e. p. and incandescent lamps at 20 c.p. the eost per candle- 
power of the proposed electric lighting would be 4:80. por annum. Vh 
report is under consideration by a committee. 

A Metropolitan. Passenger та ће Commission, consisting of. Messrs. 
J. Е. Mackey, (chairman) J. G. Membrey, В. Н. Sollv, J. Sternberg. 
Н. V. Champion, D. H. Dureau and G. E. Emery, has been appointed to 
consider the present condition of the railway and tramway systems of 
Melbourne and suburbs, the desirability of placing both systems under 
one management, concurrent reorganisation and electritieation, «е. 

On behalf of a group of the municipalities cn the north of Melbourne 
(including Brunswick, Coburg, Preston and Northgate) the town clerk of 
Brunswick has communicated with Mr. H. В. Harper, city electrical 
engineer of Melbourne, on a proposal to adopt a joint electric lighting 
schome for their districts, and particulars as to the probable demand are 
being obtained, 

Shepparton (Victoria) Urban Water Trust have appointed a committee 
to report as to the replacement of the present steam system by suction 
gas or by electric power; and upon the installation of electricity works. 
Mr. Wilson, representative of. Messrs. В. Hornsby & Sons, has offered to 
erect an electric lighting plant, and guarantee а return equal to 50 per 
cent. for the first J2 months. Mr. Wilson says his firm will guarantee to 
generate power for private lighting and pumping, as well as street lighting, 
at 20 per cent. less thin the present cost of pumping and street lighting, 
and they will also guarantee to supply light for public and private pur- 
poses at 331 per cent. below present charges. 

It was recently decided to take a poll of the ratepayers as to whethir 
Zechan (Tasmania) Corporation shall proceed. with a bill for a loan of 
£20,000 for extensions of their electricity undertaking. 

Zechan Council have agreed to let on hire to the Zechan-Montana mine 
an electric pump at £1 per week net, and to supply current for power at 
3!d. per unit lees 10 per cent. for prompt payment. The initial cost of 
the plant to the Corporation will be £150. 

Launceston (Tasmania) telephone network is being converted to the 
common battery system. | 

The underground telephone hne from Adelaide to Port Adelaide 
(S. Australia) is now in uso. "Tho cable cost £40663, laying of ducts, Хе. 
$2.273, other works £500, 

Mr. J.G. Julius is preparing a report and estimate of cost of an electric 
lighting scheme for Corowa (N.S.W.). 

Itisstated that th» fact that large quantities of faulty insulated electric 
wiresand cablosare at presint boing imported into Australia from what 
part of the world is not stated has come under the notice of the Minister 
of Customs. and that importers have been officially notified that they 
should safeguard their business interests by having adequate tests applicd 
to consignments before taking delivery. 

Balearic Islands.—A concession has been granted by the Spanish 
Government to Don Mariano Gual, Conde Azamanes and Don Alfonso 
Chopitea for the construction and working of an electric tremway 
from Cas Catola to the station at Palma (Majorca). 


Brazil.—A bill is before Congress for emploving electric traction 
for the suburban traflie of the Central Railway at Rio de Janeiro. and 
a decree was issued in 1999 for the electrification of the line from 
Rio to Petropolis, A decree was signed authorising the Victoria & 
Minas Railwey to use electricity generated from certzin falls on the 
Rio Doce, in the State of Espirito Santo, for traction purposes, over 
500 km. (3121 miles) of line. The fells on the Sao Francisco river. 
in the Misiones distriet of Rio Grande, end many other rivers were 
examined or considered by experts with 2 view to ascertaining their 
capacity for generating electrical energy. 

The German Consul at ао Paulo states that а concession 
has been granted to Gabriel da Silveira Basconcellos for the estab- 
lishmeat and working of a telephone line designed to connect the 
town of Campinas with the municipal distriets of Limeira, Araras, 
Piressununge, Belem do Descalvado, Santa Cruz das Palmeiras, 
Casi Bianco», Sant: Pita do Pasie Qu tro, Sao Simão, Cravinhos and 
Ribeirão. 

Го reference to the Rio de Janeiro port works, it is stated that in addi- 
tion to extersive quay walls five warehouses fitted with electric cranes 
have boon constructed and are ready for изо, two more are in an advanced 
state, and fonr more are being commenced. On а completed section of 
00 metros of quay wall there are 13 cranes of 12 ton сарасіу and four of 
5 tons. | 

In August, 1909. the concession to exploit telephone lines in the State 
of Bahia was transferred to the Companhia Brasileira de Energia. Оп 
March 17, 1910, authorisation was granted to the Inter-urban Telephone 
Co. of Brazil to obtain, work and sell telephone and telegraph lines in the 
Republic. 

Imports of electrical machinery were of the value of £582,500 in 1909, 
£538,200 in 1908, £707,100 т 1907, £288,000 in 1906, £247,100 in 1905 
and £153,500 in 1904. Imports of " apparatus for electricity " were 
FM 3 1909 (of which £118,400 was from the United Kingdom and 

220,1 rom U.S.A.) and £450,300 т 1908, and electric cables were 
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$96.300 (£13.300 from U.K. and £43,400 from Germany) in 1909 and 
£87.900 in 190%. 

The Victoria and Diamantina Railway is about to be electrified for 
some 650 km. (406 miles) with the object of bringing down ore which has 
been found in large quantities in Minas. The foundation stone of the 
first electric station was laid by the President of the Republic on June 28, 

Constantinople.—1t is announced that an Imperial Trade has 
sanctioned the signature of the convention between the Constanti- 
nople Tramway Co. and a German company for the electrifiestion of 
the former company’s tramways. 


Customs Duties.— According to recent decisions pulleys for trans- 
mitting power for dynamo electric machines are classitied, under the 
French import tariff. if imported with the apparatus to which they 
belong. under No. 524 (dvaemo-eleetric machines) and. if imported 
separately, under 525 bis (pulleys for transmitting power). 

Under the Australian Commonwealth taritf lectrical and gas appliances 
(п.е.1.) Gf brass or gunmetal work as used for general enginecring and 
plumbing and other trades) are subject to a duty of 30 per cent. ad val. 
under the general and 25 per cent. under the preferential tariff, instead 
of 73 and 10 per cent. respectively. This is one of the chinges effected 
by the Tariff Anomalies Rectification Act of November, 1910. 


India.— Experiments are being made with Exeello znd other ere 
lamps with a view to the adoption of clectric lighting in Chowringhee 
and Chitpore-road. Calcutta. Mr. H. H. Reynolds. consulting 
engineer to the Corporation, and Mr. жой, of the Caloutta Electric 
Supply Corpn., are to report on the tests. 


Spain.— The Socieded Anon. El Tibidabo have lodged an applica- 
tion with the Publie Works Depertment for authority to construct 
and work га electric tramway in Bareelona from Apeadero del 
Observatorio to the Cuspide de! Tibidabo and to the Collado de Vista 
Rica. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTs. 


East Ham.— Tie Corporation tramway accounts to Mareh la t show 
capito! expeaditure £186.520 (increase £4.857), and extinguished 
debt and depreciation reserves amount to £40,905, 

Revenue was £53.287 (compared with £47,001), operating costs were 
£41. 116 (against £26,142). gross profit was £12,171 (510.919) and, after 
providing for interest and instalments of loans, the net surplis was 
£1.167 (compared with £990 deficit). 6.059.912 (16,07 1.857) passengers 
were carted, 1,303,793 (1.201,970) car-miles ran and 1,825,254 (1.630,305) 
units usd. 

The capital expenditure of the electricity department is £126,958 (in- 
ereas? £1.189) and extinguished debt and depreciation resorves amount 
to 33.912. The years revenue was £23,601 (compared with £23,121), 
costs were £12.795 (£11,528), gross profit was £10,806 (£11802), net profit 
was £2,003 (£2,656) Units sold were 3.088.386 (2,826,550), maximum 
Joad was 1,500 kw. (1.454 kw.) and load factor 26-4 (25-8). 

Horsham.---The accounts of the electricity department for the year 
ended March show capital expenditure £32.249 (inerease £537). 

Revenue was £41,192. working and general expenses were £2,120. gross 
profit was £2,072. Interest and principal required £2,031, leaving £41. 
Coal cost per unit sold was 0:680d. (against 0.7044. т 1999). works costs 
were 1.784. (1-67d.). total costs (exclusive of capital charges) 2.8104. 
(2-265d.). Revenue per unit was 86d. (4-92d.). Units venerated were 
273.749 (compared. with 228,315 in previous year) and. total sold was 
219,291 (208,613). 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders sre invited by ALDERSHOT Urban Distriet Council for the 
supply during the next 12 months of 750 tons of steam eos!—to be one 
ot the following: Beddesley Beans. Kingsbury Beans, Griff Peas and 
Arley Pecs. Full particulars from the Electrica! Engineer, Electri- 
city Works Burahom-road, Aldershot.  Teaders to the elerk of the 
Council, Mr. W. E. Foster, by 19 a.m. of Jan. 17. See advertisement. 

Tenders ore invited up to March H next for the installation of 
wireless telegraphy ot Thursday. Island and Papua for the CoM- 
MONWEALTH POsSrMASTER-GENERALS DEPARTMENT; and up to 
April 18 next for supply of one common battery switchboard to the 
Postmaster-General’s Department in WESTERN AUSTRALIA. Tender 
forms and specifications from the Commonwealth offices, 72, Vic- 
torie-sireet, London, S.W. Кее also advertisements. 

Teaders are invited up to Feb. 7, 1911, for supply of 250 indicators, 
and up to March 7. 1911, for the supply of 11 sections of branching 
multiple magneto lamp signalling switchboard for the Postmaster- 
General's Department in Vicroria. ‘Tender forms, specitications, 
&c., from the Commonwealth Offices, 72, Victoria-street, London, 
S.W. See also advertisements. 


THE ELECTRICIAN, DECEMBER 30, 1910. 481 


een 


The Municipal Councilof SuaNGnar invite tenders for the supply 
and delivery cif, Shanghai of main high-tension switchboard and 
auxiliary switchgear, static transformers, and high and low-tension 
switchgear for sub-stations, Specification, general conditions and 
forms of tender from the consulting engineers, Messrs. Preece, Cardew 
& Snell. 8. Queen Anne’s-gate, Westminster, S.W., to whom tenders 
are to be delivered by noon of Wednesday, Jan. 18. 1911. See also 
an advertisement, 


SuaNcHar Council also invite tenders for supply and delivery 
cif. Shanghai of two steam turbo-alternators (of 2,000 kw. to 
2.900 kw. each), with surface condensing plant, &e., and four 
water tube boilers with integral superheaters, mechanical stokers, 
economisers, фе. Specifications and forms of tender from the con- 
sulting engineers (Messrs, Preeee, Cardew & Snell), 8. Queen Anne’s- 
pate, Westminster, S.W., to whom tenders by noon of Jan. 4, 1911. 


Tenders wil: Ре received until Jan. 25, 1911, for supply to the Post- 
master-General's Department in New SourH WALES of one portable 
petrol-driven winch, and until Feb. 1 for supply of testing equip- 
ment. consisting of rotary converter, transformer, switchboard, &с., 
to work on a 240 volt d.c. main to the Postmaster-General's depart- 
ment in New Мости Wares; until Jan. 24, 1911, for the supply of 
iwisted-pair wire to the Postmaster-General's Department in Vic- 
TORIA; nd until Jan, 25, 1911, for the supply of insulators, wires, 
&c., to the Postmaster-General's Department іп ости AUSTRALIA; 
and up to Jan, 10, 1911, for the supply of contacts and condensers 
and telephone. се to the Postmaster-General’s Department in 
Vicrorta, Tender forms, &с., from the Commonwealth О сез, 72, 
Vietoria-street, London, S.W. 


Гохвох County Council invite tenders for certain high and low- 
tension switchyear, Specifications, forms of tender, &e., from the 
clerk of the Council, Mr. С. L. Gomme, County Hall, Spring-gardens, 
SW. Tenders by 11 a.m.. Jan. 10. 


MorLEY Corporation require tenders by 10 a.m. Jan. 16 for con- 
struction and overhead elcetrie equipment of 1 mile 7 furlongs of 
single line tramway (with locps) and supply of material for seme. 
Specification, &е.. from Mr. J. В. Hamilton. Standard-buildings. 
City-square, Leeds, 


HastiNGpEN Guardians want tenders by Jan. 10 for the installa- 
tion of electric lighting equipment for the workhouse and infirmary 
at Higher Pike Law. Rewtenstell. Spccific.tion, &с., from the 
Clerk. Union Offices, Rawtenstal, 


IsuiNerox (London) Lighting Committee invite tenders for supply 
and erection of h.t, switchboard. "leaders to Town Clork by nooa 
Jan 12, 1911, 

MANCHESTER Tramways Committee require tenders by 10 a.m 
Jan. 9 for special (permanent way) treck work. Specifications, &e., 
from Mr. J. M. Mc тоу, 


SALE Council require tenders by noon Jan. 7 for the supply and 
erection of. Diesel ой engines end generators, Specifications, &e., 
from Mr. €, Hopkinson, 29, Princess-street, Manchester, 

SALFORD Corporetion require tenders by Jan 16 for the supply 
aud erection of steam-driven air lilt pumping plant et their elec- 
tricity works. Particulars from the Borough Electries! Engineer. 


Hackney (London) Guardians require tenders by 10 a.m. Jan. 4 
for the installation of telephones in pavilions A and B at the intir- 
mary and the remove! of the existing installation ia pavilion A. 
Specitication, &c., from the Clerk. Sidney-road, Homerton, N.E. 

The Chief Commissioner of Government Railways, SYDNEY 
(NSW), will receive tenders urtil noon Jan. 23 for supply and eree- 
tion of two 730 kw, troasformer sets at Newtown sab-statioa. Por 
tieulars from the Electrical Engineer, 61, Hunter-strect, Sydney. 

The Minister for Works, Ректи (W. Australii), will re»oive texlers 
until Feb. 28, 1911. for supply and erection of ее pumoiaz 
machinery, Conditions of contract at Public Works Ofico, Perth. 

The Turkish Ministry of Publie Works require tenders (addressed 
to M. le Ministre du Commerce ct des Traveux Publies, Constanti- 
nople) by March 15 fora concession for eicetricity supply and the con- 
ttruction and working of electrical tremwava ia the лајк of 
ADRIANOPLE, the concessionaire being authorise: to erect and operate 
hvdro-electric stat ions on the rivers Maritza, Arda and Tund ja. 

The Turkish Ministry of Publie Works, Constantinople, will re- 
семе tenders (until March 14) for concessions for the construction 
aud working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hvdro- 
electrie works on the banks of the Seiboun Teha” river. Conditions 
(on payment of 9s.) from the Ministry, Constantinople. 

Tenders are invited by the GONVILLE and CASTLECLIFF Tramway 
Board, of Wanganui (New Zealand ), for supply of 20,000 lin. yds. of 


SPECIAL NOTICE. 


NOW READY.—Vol. LXV. of “Тик ELECTRICIAN " (1,092 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 183. 64. Now ready. 
Cases for Binding. Price Qs. ; post free, 2s. 3d. 

А complete set of “Тик ELECTRICIAN” can be supplied. А number 
of odd volumes and some odd old back numbers, to help in making up 
complete sets, are also available. 
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grooved ки ег stock rails (76 lb. per vard). 1,000 lin. yds, of “special” 
rails (78 lb.). 200 pairs of tishplates (welded joints will be used for the 
most part), 1.600 fish bolts, 40.000 rail dogs and points and crossings. 
Tenders to the Secretary of the Board by Jan. 26, Quotations must be 
c.f. for delivery into lighters at Castleclitf or on wharf at Wanganui. 
Specifications may be seen at 73, Basinghalll-street, London, Е.С. 

Tenders will be received until Feb, 10 by the Post and Telegraph 
Department, Place de Monnaie, BRUSSELS, for supply and fitting of 
an electric lift. 


TENDERS RECEIVED AND ACCEPTED. 

Walthamstow Council have accepted the tender of the Brush Elec- 
trical Engineering Со. (at £6.371) for the supply and erection of 
turbine generators and condensing plant. 

The following firms also tendered : Belliss & Morcom, British Thomson- 
Houston Co., Fraser & Chalmers, General Elect rie Co., James Howden & 
Co. Maschinenfabrik Oerlikon, P. 3. Mitchell, С. А. Parsons & Co., 
tichardsons, Wertgarth & Co., Willans & Robinson, British Westing- 
house Co. 

The Council has accepted the offer of Chamberlain & Hookham to fix 
ampere-hour meters to the whole of the Council's tramears on approval 
for a period of six months, free of charge to the Council and at makers? 
risk, the Council to have the option of purchasing or returning them at the 
expiration of the period. 

Southend Council have accepted the following tenders: Ledward 
& Beckett. distilling plant, £136 ; Crompton & Co., balancer. L254 ; 
Chloride Electrical Storage Co., traction booster. £228. 10s. ; Herbert 
Morris & Bastert, overhead crane and blocks, £46. l6s. ; Boydell & 
Co., feeder and network pillars, £135. Өз; Callender's Cable & Con- 
struction Co., disconnecting boxes. £29. 10s.; Brush Co., lengthening 
four single truck ears, £1.140 : Reason Mfg. Co., 100 sets of electrie 
lamp brackets and fittings. 13s. each. 

Mexborough Council have eecepted the tender of Callender's Co. 
for cable at £105. 10s. end that for the Royal Potteries Co, for one- 
way troughs at £16. Ix. 8d.. two-way at £19. Ss. lad.. and three-way 


* 


at £21. 195. 8d. per 1.000 2 ft, lengths. 

Westininster Council has eccepted the tender of Girdlestone & Се. 
(at £26. 105.) for repairs to the electric light fittings at Monek-street 
depot, and the tender of Drake & Gorham (at £34. 17s. 44.) for suba 
stituting meta! filament for carbon lamps at Caxton Hall. 


J. Stone & Co. recently executed an order for 2] plate Тори 
accumulators, with connectors, &¢.. for the carriage and w 


| 7 у і argon 
department of the East Indian Railway. 


Orders have been placed with the Electric & Ordnance Accessories 
Co. for electrice motors and switchgear. and with the Globe Ele 


ctric 
Со. for Наше are lamps for the Bengal-Nagpur Railway. 


The tender of Bennett & Rutherford, has been accepted for 
the electrical installation in the new offices of the Glasgow Sehool 
Board. 

Mansfield Council have accepted the tender of В. Mezvett for 

. == 
cables for the sewerage works, at £120, 

Luton Couneil have renewed for a year the contract with A 
Macintosh & Co. for cables, 


Walsall Council have accepted the tender of Baheoek & Wileox for 
a boiler at £1,189. 6s, 


Barnsley Council have eceepted the tender of the Tudor Accumus 
ktor Co. for replating the treetion battery at £555, 15s, 


Woolwich Council have renewed the annua! eontrect with Siemens 
Bros. & Co. for the supply of cibles for tre electricity department, 


BUSINESS NOTICES 


In our issue for Dec. 16. р. 599. we referred to Messrs, Felten & 
Guilleaumce's agency for insulating wires and cables for electric 
lighting and transmission of power, rail bonds and rubber manu. 
factures being conducted in future by Мт, Кер. В. Todd, at 331. 
Birkbeck Bank-chambers, London, W.C. Werdesire to point! out 
that this does not in any way, interfere with the ageney “for tho 
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remaining manufactures of Messrs. Felten & Guilleaume. including 
telegraph and telephone cables. wires of all kinds, &c.. which remain, 
as for the past 35 years, with Messrs. W. F. Dennis & Co., Albert 
Buildings, 49, Queen Victoria-street, London. E.C. 

The London offices of Messrs. Mirrlees, Bickerton & Day and the 
Mirrlees Watson Co. have been removed to 122, Cannon-street, Е.С. 

The partnership between Walter Joseph Charles and Alfd. Watson 
(trading as А. Watson & Co.), electrical engineers, &с.. Edward- 
street Works, The Parade. Birmingham, has been dissolved. 


Patents Development.—The owners of patents Nos. 14511908, 
relating to “ Improvements in submarine signalling apparatus ” ; 
1.848 1908, relating to “пех and improved apparatus for alternative 
wireless telegraphy and telephony”; and 14,775/1908, relating to 
“improvements in transmitting apparatus for submarine signalling." 
desire to negotiate for granting licences. Applications fo Messrs. 


Lloyd Wise & Co., 46, Lincoln's Inn-fields, London, W.C. 


The proprietor of patent No. 28,132/1907, for “ Improvements 
in storage battery plates," desires to enter into arrangements for 
exploiting same in this country. Applications to Messrs. Haseltine, 

+ т У | d * } М М е 1 * у 1; b 
Lake & Co. 7 and 8, Southampton-buildings, Chancery-lane, 


London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Edwin Moorhouse, electrical engineers traveller, 26, Francis- 
street, Chapeltown-road, Leeds, has been adjudicated bankrupt. 
First meeting of creditors Jan. 9 at 24. Bond-street, and the public 
examination Jan. 17 at the County Court House, Albion-place, Leeds. 

An application for the discharge of John F. Davie. electrician, late 
10. Great Castle-street, Oxford-street, London, W., will be heard at 
Bankruptey-buildings, London, W.C., оп Jan. 18. 


A meeting will be held at Mr. J. Andrews, 30. North John-street, 
Liverpool, on Jan. 31 to receive an account of the winding up of the 
Davey Electric Со. (Ltd.). 

А meeting of creditors of the Telegraphie Code Co. (Ltd.) will be 
held at 318, Moorgate Station-chambers, London, E.C., on Jan. 3. 


The North British еспе Power Syad. (Ltd.). Queen Anne's- 
eliunbers,; Westminster, London. S.W.. is being wound up volun- 
{агИу. Мг. А. Wood (Monkhouse. Stoneham & Co.) Salisbury 
House, London, EC... is liquidator. A meeting of creditors will be 
held at 695, Selisbury House, оп Дал. 2. 


Deed of Assignment.— A dividend is to be declared under a deed 
of assiznment executed on Oct. 14 last by Wm. Richd. Ahrens, 
electrical engineer, 7. Seaside, Eastbourne. Claims by Jan. 6 to 
Mr. G. Е. Cortield. Balfour House, Finsbury-pavement. London. Е.С. 


BOOKS RECEIVED. 


(Copies of the undermentíoned works can be had from The Blectrictan office, post free 
(unless otherwise stated) on receipt of published price, adding 34. for books published 
under 28., and 5 per cent. for books pubiished nett. Add 10 per cent. for abroad or for 
foreign books.) | 


e Encyclopédie Eleetrotechinique.— Méthodes et. Appireil: de Mesures 
(lectriques et magactiques" 2 vols Ву А. Thovie (Paris: L. 
Geisler.) Vol. L, pp. 148; Vol. IL, pp. 152. 

“Cours Elémentaire d' Electricité. Industriel? Ву P. Roberjot. 
(Paris: Н. Dunod and Е. Pinat.) Pp. xii.4+ 352. 4 fr. 50. 

* Génératriees de Courants et Moteurs Electriques" Ву С. Gutton. 
(Paris: H. Dunod and E. Pinat.) Pp. vi. 1 292. 9 fr. 

"Etablissement. des Lignes Acriennes. de Transport. D'Energie 
Electrique" By Octave Cahen. (Paris: H. Dunod and Е. Pinat.) 
Pp. vi.4-308. 9 fr. 

" Dynamo Electric Machinery: Direct Current. Machines.” 8th 
edition. By 8. Sheldon and Е. Hausmann. (New York: D. Van 
Nostrand Co.; London: Crosby Lockwood & Non.) Pp. ix. + 328. 
125. nett. 

|" Electric Motors By F. B. Crocker and М. Arendt. (London : 
Crosby Lockwood & Son ; New York: D. Van Nostrand Со.) Pp. vi. 
+202. 105. 6d. nett. 

“ Elektrische Beleuchtung." By Dr. Ing. Berthold Monasch. (Нап- 
over: Dr. Max diinecke.) Рр. xvi. +102. 

кн Fortschritte der Elektrotechnik," By Dr. Karl Strecker. Part I., 
ко. (Berlin: Julius Springer.) Рр. 315. M.9. 

(Ma > кз о and Machinists’ Pocket Book and Diary, 1911,” 
ег: Scientific Publishing Co.) Pp.lxvi..-456. 6d. nett, 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 

MISCELLANEOUS INVENTIONS CO. (LTD.) (115,515.)—Reg. Dec. 20, 
capital £1,000 in £95 shares of &1 апа 100 shares of 15.., to carry on the 
business of manufacturers of and dealers in machinery of all kinds, 
electrica! and mechanical engineers and agents, &c. Reg. ottice, 10, 
Camomile-street, London, Е.С. 

SCIENTIFIC ILLUMINATION (LTD.) (113.252.) Кер. with capital of 
£5,000 in £1 shares, to carry on the business of electricians, mechanical 
engineers, suppliers of electricity, «е. and to adopt an agreement bet ween 
G. St. J. Wood, J. L. Hall and P. Smith. Private company. First 
directors, G. St. J. Wood and J. L. Hall. 


STATUTORY RETURNS. 
MANAOS TRAMWAYS & LIGHT CO, (LTD.)—In return to Dec. 7 capital 
is £300,000 in £1 shares. All shares taken up. £100. paid. £299,900 
considered as paid. Mortgages and charges, £300,000. 


PROVINCIAL TRAMWAYS CO. (LTD.'—Heturn to Dec. 2 gives capital 
£275,440 in 10.000 preference shares of £10 each and 175,440 ordinary 
shares of £1 each. 10,000 preference and 124,560 ordinary shares taken 
up. £162,700 paid. £61.860 considered as paid. Mortgages and 
charges, £175,000. 


MORTGAGES AND CHARGES. 


COWANS LIMITED. — Debenture, dated Dec. 8, 1910, to secure £300, 
charged on company's property, present and future, including uncalled 
capital. Holder, E. A. М. Bindloss. 


NOTTINGHAMSHIRE & DERBYSHIFE TRAMWAYS DEVELOPMENT со. 
(LTD.) — Issue, on Dec. 1, of £125 debentures, part of a series of which 
particulars have already been tiled. 


PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD.) — Issue, on Nov, 29, 
of £1,600 debentures, part. of series of which particulars have been filed. 


RECEIVERSHIP. 

SMALL POWER DYNAMO & MOTOR CO. (LTD.—Notice із given of 
the appointment of J. H. Bayley, 2, Booth-street, Manchester, as receiver 
or manager, on Dec. 16, under powers contained in instrument dated 
Nov, 2, 1900, 


CITY NOTES. 


ome 


MEMORANDA (Dec. 29).—Bank rate 43 per cent. (Dec. 1, 1910), 
Price of silver, 24:4. per oz. Consols 793 —79{ for money and for 
account. Console Pay Day, Jan. 5; Stock and Shares Continuation 
Days, Jan. 11 and 25; Ticket Days, Jan. 12 and 26; Pay Days, 
Dee, 50 and Jan. 15; Mining Shares Carry Over Day, Jan. 10. 

Prices oF METALS (Londcn’.— Copper, caeh, 564 ; three months, 
56i. Lead, English, 155, —131 ; foreign, 15—15}. Spelter, 253—244. 
Tin, English, 1744—1751; foreign cash, three months, 1753. ron, 
Cleveland, cash, 49,10, three montha, 50,9. 


AMERICAN TELEPHONE & TELEGRAPH СО. —4 quarterly dividend of 
2 per cent. has been declared. 


BRITISH POWER CO. (LTD )—' l'h.: report for the year to June 3), 1910, 
states that the board have used their utmost endeavours to place upon a 
more satisfactory footing for realisation the remaining undeveloped assets 
of the company. As soon as the Fife Eleetrie Power Со. has settled with 
its binkera certain Joans incurred some years ago, the shares in the new 
Fife Tramway, Light & Power Со. will be jssued to this company т ex- 
change for its presont holding. The directora are advised that the new 
company із doing à satisfactory business. To enable the necessary 
finance to be procured for the Llanelly & District Electric Lighting & 
Traction Co. the directors have agreed to accept deferred ordinary shares 
in place of the ordinary shares held, and the prospects of that company 
are more favourable. ‘The directors hope to be able shortly to announce 
th completion of th? arrangements to plice in a strong financial position 
the Nottinghimshire & Derbyshire Tramways and the Derbyshire & 
Nottinghamshire Power Co. ‘Tne board have recently. with regret. had 
to agree to accept ordinary shares of a very groatly reduced face value in 
place of their considerable holding of deferred shares in ths Cleveland & 
Durham Electric Power (Ltd.). Tho remaining assets of the company 
call for no special comment, but the report states that there scems to bea 
slightly improved prospect for British electrical enterprises. 


BURMAH ELECIR!IC TRAMWAYS & LIGHTING CO. (LTD.)—The 
accounts for the year ended July 31, 1910, show an available sum (in- 
cluding £781 brought forward) of £4,057, of which £2,590 was placed 
to depreciation account and £1,557 carried forward. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.) —For the усаг 
ended June 30, the net earnings in Costa Rica, after charging all 
expenses, were £14,529. 16d. 10d., compared with £13,933. Ts. ӨЧ. for 
the previous year, besides writing off various items in the shape of 
unpaid claims hitherto held in suspense. The station plant was 
worked to its full capacity, 80 that no further expansion of business 
was possible, the increased revenue having been principally obtained 
rom the Guadalupe tramway extension. | 
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AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES SHARE LIST. 
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PAS ] т Вози: 
z | IVI- NAME, Wed ЕЕК 10 
ч E DEND Dec. 28 Окс. 28 
High-| Low 
ty- Е Electricity Supply. s. est. | est, 
> 29 10) 5/0 | Boarnemouth & Poole Elec. Sup. Ord. .... 81—24 |6 80 Mar,Sep .. . 
4 10| 4/6 | Do. 4j per Cent. Cum. Pref.............| 9 —94 |412 6 Feb, Aug Г . 
| 5,475 20 | 10 6/0. Do. 6 per Cent. Cum. Second Pref. ......| 10 —19} | 5 13 0) Feb Ang | 1 к. 
81 | $4. 44X | Do 4$ рег Cent. Deb. Stock (red.) ......| 101—103} 4 70 | Jam July «| >: 
-> 12 5| 4/6 | Brompton & Kensington Elec. Sup. Ord. ..| 6—7 6 9 0 | March....| «| .. 
Xt. l6 9 5| 3/6 Ot. PES: 505 tN ars овое ‚| 64—71 | 4 15 0 Mar, Sept 1“ 
| A 28 St. oe Central Elec. Sup. Со. 4% Guar. Deb. Stock! 99 —102 |3!8 6 | June, Dec Ho 
kinh, TX 24 | 5 2/8 | Charing Cross (W. End & City) EL Sup. Со. 34—44 |6 1 6| Feb, Aug X 
| г | .. | 5 2/3 | р. 4i per Cent. Pref. .......... хе — 417 0 | Feb, Aug | .. | «. 
uL { d. т J5 73 | $ 4% | 100. 4 per Cent. Deb. Stock (red.) ...... 95 —97 |4 2 6| Jan, July ml °° 
ТИ СЗ 113 | St. [4% | Do. 4} per Cent. Deo. Stock (red.) ......| 102 —104 | 4 6 6 i B| 
s 1.. .. .. T , 5| 2/3 | Do. City Undertaking 44% Cum. Pref. | 3—4} |5 9 3 R hes July Hj oe 
ital af А | | :e 29 434 91,716 |+ 1,254 | 5 2/0 | Chelsea Electric Supply (а "с. ола онных ... 31—41 | 6 4 0 | March .... 37| .. 
latini | №, 25 87 | 47 29,442 |+ 9,5724 St. 44% T 4} per Cent. Deb. Stock (red.) ......| 97 —99 | 41i О | June, Dec | ., | .. 
dna (Dec. 21 1 ‚858 |+ 5,324 | 10) 6/0 | City of London Electric Lighting Ord. ....| 11 —11} |610 6| Feb Aug | ИИ .. 
oe LET LE LED .. | 10 6/0 Do. 6 per Cent. Cum. Pref. вез зе 111—101 | 5 4 0 Dm July P 4* 
fs | |^» 25 be | 93 | 38.869 |+ 468 [ St. | 5% | Do. 5 per Cent. Deb. Stock (red)-.......| 120—124 | 4 0 6 | June, Dec ee 
\ hs. 23 25 | 25 | 152592 |+ 9,198 ||St.| 4% Do. 44 per Cent. 2nd Deb. Stock (red.) ..| 99}—104 4 7 6 Дао, July | „| „, 
„ 24 203 | 25 31,830 |+ 623 11 5| ·. County of Durham Elec. P. D. Ord......... 14—2 ia pril, Oct .. T 
„ 25 41 | 38 10603 |+ 313] 55 Do. 5 per Cent. non Cum. Pref. ........| 28—31 |8 O 0 Арі, Oct | .. | «s 
» 22 . 68 | $38 45346 + 396 | 10 4 County of London Elec. Supply Ord. ...... 74—7 6 7 6) Feb, Aug ‘ool fe 
д „ 2 #846 | 25 |ч1,306,864 |--R151 007 ||: 10 6/0 | Do. 6 рег Cent. Cum. Pref. ....... Vivas 10—11 5 90| Mar, Sept им 
о 24 4| 51 6262 |— · 122 FE % | Do. 4$ рег Cent. Deb Stock (red.) ...... 1041—1071| 4 3 6 == теу PÈ .. 
1 КЕК LE .. D .. ee | St. $%| Do. Second Deb. oe РРР eee 98 —101 4 a 6 ay, OV | е uL 
keen m 16 52 4,436 |+ 246 5 2/0 | Folkestone Electricity Supply Co. Ord. ....| 41—48 | 5:9 0 prih, € és 
‘London Railway ..| „ 24 342 | 25 | 137,128 |+ 3,336 | 5| 2/6 | Do. 5 рег Cent. Cum. Pref. ....... .....| 4—5} |413 0 | Mar, Sept | 
ji arma 81 | 51 43,504 |+ 1714 St. | di Do. 4 Ist Deb. Stock (red) ............| 99 —102 | 4 8 6| Feb, Aug | «| s 
iy ia 1 ..| „ 25 339 | 25 80,735 |+ 1,034 4/0 | Hove Electric Lighting Ord............ ...| 68-7 |519 3| Apri Oct | ..|.. 
, essor] p [16 193| 59 144,202 |+ 3,737 || St. 41е Isle of Wight E. L. & P. Co. Deb. Stk. .... 78 -83 580 .. .. .. 
Ще oration .... T .. e. ^ : 5| 4/9 | Kensizgton & Knightsbridge Ord....... vas] a 5 14 0 | Feb, Aug «+ | oe 
a бо... „ 22 25| 51 | £24,820 |+ 1.896 | 5 6% . 6 per Cent. Ist Pref. .......«...... 50—66 | 418 0 Jan, July | •. | «s 
| e| » 16 87 | 50 21,397 |+ 3,115 [ St. | 24 Do. 4 рег Cent. Deb, Stock (red.)...... ..| 93 —95 |440 e „| = 
DIL ., . x .. ч | St. 4% Kensington & Kngtbg. Co. & Notting НШ | 
ап Ка | „ 23 .6| 25 3,733 |+ 176 |} Co. (Joint Station) 4% Deb. Stock (red.) .. 95 —98 14 2 0 April, Oct .. РА 
diee» 23 95 | 25 | 142256 |+ 3627 | St. | 4% Kent Elec. Power Со. Irred Deb. Stk......: 8; —8 560 jan, uy | s.e | «s 
3 iga ee] » 16 4| S0 39,875 |— 646 3| 1/23 | London Electric Suoply Ord. ......... mee 13-1} |3 9 3 ar, Sept ss | че 
Шеј orporation ...... „ 21 65 | $31 7.992 |+ 708 5) 3/0 | Do. брег Cent. Ртеў................... 446—5} | 5 18 0 | Mar, р I NU. 
last Ham Çouncil .,...... „ 24 107 | 438 40,120 |+ 1,752 || St. 5% tDo. 4 рег Cent. Ist Mort. Deb .......... 89—92 470 1 July | +s | ` 
xeter Corpora Ones „ 23 4| 38 12,448 |— Sol 52 Metropolitan Electric Sup. Ord. .......... 31—31 | 6 0 о | April, Oct 3M oe 
T^ Gateshead & Dist. Trams ..| „ 16 33 | 50 49,659 |— 27 5| 2/3 | Do. 4$ per Cent. Cum. Pref............. 44—44} 4:70 [ш July “+ | om 
s Glasgow Corporation ,..... „ 24 1,814 | 30 | 529,242 |+ 31,561 E at? Do. 4$ per Cent. Deb. Stock Ist Mort....| 102 —105 4 5 0 | June, Dec | .. | .. 
buch “Йй ен ^» 24 14 | 51 5.969 |- 277 || St. 3#% | Do. 3i рег Cent. Mort. Deb. Stock (red.) | 83 —85 |4 1 6 | Jan, July .. .. 
unn o 2 41 Vs A S | «.| 41% | Midland Elec. Corp. for Power Dist, 4} Ist | 
» 16 10 | 59 10,357 |- 139 1 | Mort Dai улса кул vss vetYoe(t olea | 9-93 TAI . .. T 
2! & А 62 | 25 35,315 |+ 1,046 | 5| 1/6 | Newcastle Elec. Supply Ord............... 3i—4t | 4 2 6 Feb, Aug m os 
fled, » 16 9| 5 30,395 |+ 2,827 | 5| 5% | Do. 5 perCent. non Cum. Pref. ........| 41—44 |526. Feb, Aug | •• | op 
» 16 19 50 12,211 |+ 478 | 100 43% Do. 44 per Cent. Ist Mort. Deb. ........ 102 —102 4 8 6 | Jan, July : А 
a. 22 24 | 25 27.639 |— 69 |} 100| 5% | North Metro. Elec. Power Suv. 5 Morts.....| 974—94150 6 "^ T 
» 2 $318 25 | 8472964 | +229 648 | 1| 5% | Northampton Elec Lt. & P.Ord. ....... | 16—14 4 0 0 | Feb, Auz . .. 
.. .. .. es | А | | 0 D> 5% Pref. фав оаа зв овала ван lis 1,8, | 4 6 0 Feb, Auz "T 
| d » 24 303 | 38 105,812 |+ 5,550 M St. | 4? Dn ВБ, „ааа коль tes 99 —101 [319 O| June. Dic . os 
ve T " - r5 | № | Notting Hill Electric Ord............... s | 010—123 | 6 0 0 | March .... ` 
bd District Council ..| „ 21 13 | 38 4953 |— 208 | | 3/0 | Oxford Electric О:й..................... €i—61 | 5 4 O | March .... i 
Р pswich Corporation ......| „ 24 61 | 38 16,577- |4- 947 || St. | 4% | Do. 4% Deb. Stk. ..... sorte pea К el 94 —97 ae | $e Y 
Isle of Thanet БАСОВА "n 24 49 12 4,019 + | 5) 5/0 St. James' & Pall Mall Elec. Ord ооо соевое 71—74 € 9 0 Feb, Aug ^» 
e»esssecssvesseses| æ _ 16 415 5,939 |+ 5 3/6 Doa 7 pet Cank Prae оо азс crea eq os 64—74 415 0 | Feb, Aug А 
24 | 33 6.814 |+ | St. |34% | Do. 3} per Cent. Deb. Stock (red.) .....- 6: —88 |319 6| dam July | ве 
4| 50 5,505 |+ 5 .. | Smithfield Markets Electric Sup. Ord....... 4—2 5х бб; iesi E 
18 | 32 4,892 |t 5 4/0 | South London Electric Supply Ord......... 21—3 |646 April ... . А" | 
LENEU d | 596 Do 5% Ist Mort. Stock (red.).......... 100 —103 | 4 17 6 - ved ав 
i» D: e | О x South Metrop'n Elec. Lt. & Power Ord. .... *—1 | :2 + éd | 
10) Sodvcess 27.2 297 51 65,299 |— 1 0/8#| Do. 7 per Cent. Cum. Pref. ............ ра—1 1 |613 0 | Feb, Aug > | э» 
à vesssssoscsees|] » 16 3| 5 8423 |- . |44% | Do. Sh 15+ Deb. Stock (гед.)............ 79 —3 La quoi April, Oct T T 
for А Р Ax | 5| 2/6 | Urban Electric Supply Ord. .............. 4—1 КЕ April, Oct ee MP 
00 345 12 23,832 |+ 5| 2/6 Do. Sper Cent. Cum. Pref. ............ 2 —2ł de April, Oct a < 
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n T T | v. d 5| 5/0 | Westminster Elec. Sup. Ord............. " 8—7 | 611 0 | Mar, TP | 7k | 
723 | 5) | 556.737 |+ 5| 2/3 | Do. 4j per Cent. Cum. Pref............. 5—5 |4 2 3| Jan, July 5 ; | 
М, 208 | 26 36,43 |t : | 
т 1! $3 355 |— Electric Railways and Tramways. | | 
if, 4,022 | We ҮГҮТҮ: К re Bath Elec. Trams Pref. oe РУЫ | — й T April jug eo | ее | 
| , | 0/6 Do. 5 per Cent. Cum. Pref. ............ | — 13 6 | Jan, July s sA 
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MERC ыш 
Electric Traction Statistics. 

Ат this time of vear, as the majority of our readers are 
doubtless aware, we publish а number of "upplements 
summarising the present position of the electricity supply 
and electric traction undertakings of the United Kingdom 
and also of a number of foreign and colonial concerns, 
Revision in the case of Tables of this nature is. of course, 
most necessary when progress is rapid ; but even when the 
opening of a new undertaking is of comparatively rare 
occurrence, as has been the case during the past 12 months, 
the necessity for revision still exists, particularly as regards 
Information relating to electric supply undertakings. On 
the present occasion the electric traction Tables are the 
first to be published. and the Supplement accompanying 
this issue contains Tables IV., V. and УГ. These three 
Tables relate respectively to electric tramway undertakings 
obtaining a supply of energy from а `` combined ” power 
station, electric tramways supplied from independent power 
stations, and, lastly, electric railways. — The classification 
in the case of tramway undertakings has been adopted 


purely for the sake of convenience, and in one or two cases 
it has not been possible to adhere rigorously to it. 
> 

As regards electric tramwavs, whereas new undertakings 
have been inaugurated at York and Edinburgh, several 
projected schemes have been abandoned, and in other cases 
little is being 4опе. An inspection of the Tables shows that 
1,155 miles of electrically equipped tramway track are in 
operation in this countrv, representing an increase of about 
150 miles, or 3$ per cent, during the past year. This 
growth is one of the smallest recorded in the history of 
the industry, and the decrease in the number of miles of new 
track constructed has been very marked during the last few 
vears, an increase of 9 per cent. being recorded only three 
years ago. Present indications point to the likelihood of no 
large extensions taking place during the current vear, and 
the number of railless traction schemes for which powers 
are being sought during the coming Parliamentary session 
shows that this form of locomotion is at present attracting 
more attention. Probably the most important alteration 
in the Tables is in the extent to which meters have been 
installed on the cars. It is noteworthy that rapid progress 
has been made in this direction, and many large under- 
takings now have meters on everv car, as tvpical of which 
we may instance Birmingham with 300, Cardiff with 130, 
Hull with 136 and Bournemouth with ХІ, whilst, in view of 
the recent arbitration, it is interesting to notice that the 
Paisley District Tramwavs Co. have fitted meters to all their 
58 cars. In fact, a large proportion of the undertakings 
now have some meters in use. On the other hand. we were 
rather surprised to hear from a manager of one of the largest 
tramway undertakings in the kingdom that thev did not 
“ waste money and pay wasted wages " in order to fit up 
their cars with meters. That even in this case. however, 
the value of meters was to some extent appreciated 1s 
evident from the remark that thev had a number of meters 
which were being continually used for special purposes, 

| а а 

Токміхс now to Table Vl.. containing particulars of the 
electric railways in operation in this country, practically no 
change has to be chronicled, no new lines having been 
opened. In spite of the fact, however, that the number of 
projected electrifications has been diminished by the 
failure of the schemes for constructing a “ tube ” under 
the river Tyne and of the North-East London Railway, 
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electric railway enterprise 1s not quite stagnant in this 
country, since the London, Brighton & South Coast Railway 
Co. are so well satisfied with the results on their electrified 
route, opened little more than a year ago, that extensive 
developments are in progress and foreshadowed ; whilst the 
fact that the Lancashire & Yorkshire Railway Co. are busy 
extending their electrically operated track shows that the 
continuous-current system is still found highly satisfactory. 
There is also the Wimbledon & Sutton Electric Railway, 
which was authorised in the past session of Parliament and 
which will probably be constructed and worked by the 
Metropolitan District Railway Со. 
— 

Expiring Patents. 

Or the patents expiring during the present year the most 
interesting are certainly those referring to wireless tele- 
graphy, and of those the most important is that granted to 
Sir OLIVER Longe, No. 11,575, dated May 10,1897. This is 
his chief patent for a system of svntonised wireless tele- 
graphy, its object being “ to enable an operator, by means 
of what is now known as Hertzian wave telegraphy, to 
transmit messages across space to any one or more of a 
number of different individuals in various localities each 
of whom is provided with a suitablv arranged receiver." 
The claims cover the insertion of a variable inductance coil 
between the radiating capacitv areas in order that the 
oscillation mav be prolonged and be given a definite fre- 
quency or pitch, therefore enabling a distant radiator to 
act cumulatively on апу receiver of corresponding period, 
and permitting transmission between corresponding stations 
to take place without interference with others of different 
frequency. Among subsidiary claims are those for a needle 
point coherer and for the use of a secondary coil in com- 
bination with the main inductance, forming a species of 
transformer for receiving purposes. No. 26,069, dated 
December 8, 1397, describes various improvements on the 
system above mentioned, the most important being the use 
of а large condenser to shunt the battery and recorder or 
telephone in the coherer circuit, thus permitting the high 
frequency oscillations to act more freely on the coherer. А 
cominutating arrangement for connecting the coherer suc- 
cessively to the aerial, the recorder and the tapper is also 
included in the patent, as also a screening box to contain 
the coherer and various switching devices. Тһе third patent 
is that of Mr. Mancoxr—namelv, No. 29,306, of December 10. 
1897—and describes a method of screening the coherer and a 
switch for connecting the aerial alternatively to the coherer 
and spark-gap. Patents in other branches of electrical 
work includes one by А. Е. Вевву, for the well-known con- 
struction of transformer cores as used in Berry transformers ; 
one by E. Н. Јонхѕом and К. LUNDELL for the construction 
of field-magnet frames for motors so as to use & single 
diagonal coil, this construction being used in the well- 
known Lundell motors; and one by the B.T.-H. Co., for 
alternate-current meters Finally, there is a patent by the 
late Prof. H. A. Коуглмр for the well-known Rowland 
printing telegraph in which alternating currents are used, 
and signals are sent by omitting half-waves, or otherwise 


varying the waves so as to affect synchronously vibrating 
relay tongues. 
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Turning Dewn Electric Lamps. 

From time to time switches are placed on the market 
having for their object the turning down or dimming of 
electric lamps by the insertion of resistance, so as to vary 
the candle-power to the requirements of the user, and a 
great point is sometimes made of the economy obtained by 
so doing. In our Correspondence columns this week our 
readers will find a letter from Mr. GEO. WILKINSON referring 
to this question, and giving tests on a switch of this kind. 
showing the candle-power obtained and the watts per 
candle consumed. Of course no one, after a moment's 
reflection, will expect a high efficiency in the production of 
light bv arrangements of this kind. Unfortunately, how- 
ever, it is often claimed that a great saving is effected. Ах 
to what is meant bv “ saving” is not always clear. Ob- 
viously, if the current is cut down to, sav, one-half there 
will be a saving of half the current, and it is quite possible 
that the result so obtained will be quite satisfactory. because 
a small light will be given that would not be obtainable in 
anv other way. 1f, on the other hand, the impression is 
given that, sav, а 32 c.p. lamp can be turned down to 
16 c.p. with good efficiency (expressed as watts per candle), 
the impression is, of course, misleading. Ап efficient result 
can only be obtained Бу running a lamp filament at a high 
temperature. On the other hand. the usual two filament 
lamp, which is sometimes emploved to give a «mall candle- 
power at will, is not an efficient solution of the problem, 
because a long non-incandescent filament is run in series 
with a short incandescent filament, and the result would be 
equally efficient if the energy were distributed over the whole 
length of the combined filaments at a lower temperature. 
If it is clearly understood that convenience is the essential 
feature, and not a saving of current, then there is much to 
be said in favour of such switches. It is not generally 
realised that two 8c.p. carbon lamps for, say, 200 volts, 
run in series on a 200 volt circuit, give an ideal night-light. 
It can be argued, of course, that one of the lamps alone on 
a 200-volt circuit gives a much more efficient light ; but 
such a light is useless as a night-light, while by running two 
lamps in series the current is halved and a light obtained 
which is very agreeable. Convenience is what should be 
aimed at in such cases, and this side of the question should 
be kept in view almost exclusively. Хо one has any wish 
to turn all the lamps in a house up and down through a 


serles of gradations. 
—— EO ———— 


Electric Traction in Finland.—A report from Helsingfors 
states that an application has been filed before the Finnish 
Senate for a concession to use the waters of the Sarma Lake for 
electrical generating purposes. The concessionaires are, it 15 
stated, a London firm. who propose to electrify the Finnish 
railways and to supply St. Petersburg and Helsingfors with cur- 
rent for all purposes. The generating station will be егесте 
at Kuurmanjoki, and will have a capacity of 168,000 H.P. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim ........ ......... July 8, 1909 ... — 
Malta—Tripoli.................. .. April20,1910 ... — 
Latakia—Palura ............... May 26, 1910 — 
Tourane —Amoy.......... ...... Sept. 25, 1910 — 
Paramaribo—Cayenne ......... Oct. 1, 1910 — 
Teneriffe—St. Louis ........... Oct. 27, 1910 — 
Falmouth— Bilbao......... ...... Dec. 21, 1910 ... Dec. 31, 1910 
Djedda—Suakim ............... Dec. 50, 1910 ... — 


Cap Haitien— Puerto Plata... Jan. 3,1911 ... — 
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©“ All-Steel " Cars оп the District Railway.—4A trial trip 
was made on Tuesdav last, between Mansion House and 
South Harrow. with a train consisting of `` all-steel ° cars, 
designed їп contormitv with the recommendations of the 
Board of Trade. The new cars are constructed es far as 
possible of steel. and where wood has been used it has been 
treated to render и non-flammable. Eighteen of the cars bave 
been delivered, and 400 more are on order. The new cars are 
better hebted then the old ones, and are said to run much 
more smoothly, an improvement which was badly wanted. 


Wireless Telegraph Record.—The ss. © Cedric.” a famous 
British Atlantic liner, which has recently been refitted with 
powerful Marconi wireless telegraph apparatus, is announced 
to have been it communication with both the English and 
French coasts, at a distance of 1.250 miles, and with Flores 
Island (one of the Azores group) on three successive davs at 
the end of December, and, further, to have been in communi- 
cation with the European and American coasts every day during 
the vovage from England to New York. This establishes an 
important record, 


New Submarine Telegraph Cable to Norway.—There was 
transferred to the British and Norwegian Governments on 
Jenuarv Ist the Anglo-Norwegian Telegraph Service, which 
hes been in the capable hands of the Great Northern Telegraph 
Uo. since из imation. The transfer is due to the expiry of 
the period of the Great Northern Co.'s concession and its non- 
renewal. In connection with the service a new cable has been 
led between) Newbie, Northumberland, and Arendal, on 
the NE. coest of Norway. The new cable is the joint pro- 
perty of the two Governments, who have reduced the rate 
from 3d. to 24d. per word. 


Military Wireless Telegraph Stations in Italy.— According 
to the * Zeitschrift für Schwachstromtechnik," military. wire- 
less stations working on the " oltra-potente " system, due to 
Jacoviello, ате to be erected at Milan. Turin, Bologna. and 
Florence. This svstem, which bas only recently been dis- 
covered by Prof. Jacoviello, of Parma, makes it possible to 
generate verv high voltages. Fests were carried out with it 
hecween Monte Mario and the Cavour barracks in Rome by a 
number of specialists, and the highly satisfactory results 
ohiained have led to the erection of the above-mentioned 
stations. The Navy are proposing to instal the same system 
on torpedo boats. 


New Year's Honours.— The New Years Honours list 
Contains very few names which are even remotely connected 
with engineering work. The following will, however, be 


known to our readers :— 
Knight): GkEonGE LAURENCE GOMME, clerk. to the LondonCounty 
Council. Не spent his early days in the service of a railway company, 
and afterwards joined the Me tro polit: m Board of Works which eventually 
was merged into the London County Council. He was for а time 
statistical officer and was appointed to his Rn position in 1900. 
Jrs Силе, IxcrIs, general manager to the Great Western Railway 
Co. Mr. Inglis was among the first railway engineers to Бе appointed 
to the position of general manager, а practice whic h has «шее become 
mere common. He has been 1 picsident of the Institution of Civil Engineers 
for two Vears, 
ROBERT ARTHUR LisTER, the founder and head of R. A. Lister & Co.. 
agri ulturalimplement makers. He is also a director of Mawdslevs (Ltd.) 
Baron t; In connection with the Union of South Africa, His Majesty has 
been pleased to conter a baronete y on the Hon. David P. de Villiers Graaff. 
Minister of Public Works, Post and Telegraphs of the Union of South 
Africa. Sir Jamee Sirew right, К.С. M.G., has been permitted to retain 
the title of © Honourable " as one of (dud gentlemen who were members 
of the Executive Councils of the Cape of Good Hope, Natal. the Transvaal 
ard the Orange River Colony at the time of the establishment of the 
Union of South Africa, Sir James Sivewright is well-known in tele graphic 
circles, being with Nir William Preece, the authorof a standard work on 
that subject. 


“Journal” of the United States Artillery.—The three 
issues of this journal which have come to hand since Mav of last 
vear show that the officers of the United States Artillery are 
not onlv wide aweke to the necessity for scientific researc hin 
their own branch of warfare, but also take a decided interest 
m matters relating to the other arms. We are told in one 
military text-book ‘that the co-operation of all arms 15 necesse rv 
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for success. The officers of the United States Artillery 
evidently trv to obtain this end by studving the tactics of other 
arms. It is certainly a good, if not the best, wav. Among 
the purely electrical articles in these issues may be mentioned 
2 Experiments in Directive Wireless Telegraphy for Securing 
Nelectivitv;" by Lieut. J. О. Mauborgne. This dezls wich the 
question from a purely military side. Not the least useful peri 
of each issue are the " Professional Notes.” which consist of 
abstracts of current military literature. 


International Telegraph Union Memorial—In connection 
with the memorial which is to be raised to commemorate the 
foundation of the Jnternational Telegraph Union, the Swiss 
Federal Council has issued a revised programme of the com- 
petition for the erection of the monument at Berne, none of 
the designs submitted for the competition in the summer of 
1910 having met with the approval of the international jury 
appointed to consider them. Тре new competition is open 
to every arvist in the world, and the international jury which 
has been selected, and on which Sir George Frampton, R.A.. 
is the British representative, will pronounce on the meries of all 
designs submitted. 

The artist chosen for the purpose will be entrusted with the execution 
of the monument at a cost not exceeding C6800, all fees and charges 
included, with the exception of carriage expenses, Customs duties, and 
the cost of the foundation up to the ground level, which will be borne by 
the Federal Council, The jury have at their disposal £800 with which 
to reward deserving competitors, 

Models must be deposited at the Federal Palace, Berne, before August 
15. 1911 : and British artists who desire to compete can obtain copies of 
the programme ou application to the Secretary, General Post. Office, 
London. 

Sir George Frampton, R.A.. will furnish information to intending com- 
petitors with regard to the site of the monument and its surroundings. 


Power Production at Collieries.— А a recent meeting of 
tbe Mining Institute of Scotland a discussion took place on a 
Paper contributed by Messrs. Robert Crawford and Herold 
Moores on " Power Production at Collieries, with special refer- 
ence to Gas Power and Electrical Centralisation. The chief 
remarks—from an electrical point of view — were made hv Mr. 
Е. Anslow, of Glasgow. Не pointed out that one of the most 
Important suggestions which the authors hed embodied in 
their Paper was that for the establishment of a generating 
station with ammonia recovery plant to supply a group of 
colliertes. In order, however, to procure а load. sufficient. to 
make such a proposition commercially successful, and entirely 
to eliminate steam plant at individual pits, he (Mr. Anslow) 
E it would be necessary not only to establish a working 

sreement between the various owners, but to replace all 
sn engines, Including winding engines, by electric. motors, 
The conversion of all winding plants from steam to eleciric 
power would involve a very extensive capital outlay. and 
much as И migbt be desired from an electrical standpoint, 
Dus would be considerable difheultv in convincing colliery 

wnuers of the desirability of the change, unless substantial 
dicun could be shown. In шапу cases, considerable economy 
was afforded bv electric winding, both as regards saving | 
power 2nd increased output, but in others the margin bet ween 
steam and electric winding was very narrow. It had to be 
remembered that the cost for power was only one of many 
items forming the total cost of winding coal, of which trans- 
mission losses and capital charges on the plant were not the 
least. 


* Electricity in New South Wales Collieries,"— —Ini а 
Paper on this subject read by Mr. E. Kilburn Scott before the 
Association of Mining Electrical Engineers at Swansea the 
author gave some interesting details regarding the emplov- 
ment of electrical equipment. The author stated that there 
were over 50 coal pits in which electrical plant had been 
installed. All the northern colheries had adopted continuous 
current, the usual pressure emploved being 250 volts. He 
believed that this voltage had become standardised through 
the activity of the agents of American makers of coal cutters, 
as motors for this purpose had been standardised in America 
at that pressure. Hitherto 2 number of pits had been worked 
with compressed eir. but 2 large electric power house was now 
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being built and equipped with mixed-pressure steam turbines 
driving three-phase alternators, designed to deliver current at 
2,000 volts and a frequency of 50. The current generated 
was to be emploved to drive the machinery in a group of 
collieries. At the present time some of the continuous-current 
installations were being changed over to alternating current, 
and at the Aberdare pits alternators had been supplied to take 
the place of the existing dvnamos. Motor generators would 
be located close to the area to be worked to convert three-phase 
at 2,200 volts to direct current at 250 volts in order to utilise 
the existing continuous-current motors on coal cutters, pumps, 
&c. At South Bulli, in the Southern district, there was a 
three-phase installation operating at 2,300 volts, and cables at 
that pressure carried the current through the main roads to 
the principal haulages. The older tvpe of generating plant 
was the American high-speed horizontal engine, bu these were 
now being taken out and replaced by British made high-speed 
engines coupled direct to dvnamos. The largest installation 
of electric coal cutters was at Мат ана, where there were 17. 
‘Chain-breast machines were employed. 


* Recent Progress in Mining Switchgear."—4A Paper on 
this subject was read by Mr. Geo. Stevenson at a recent meet- 
ing of the Mining Institute of Scotland. The author dealt 
first with the details of the switches used for underground 
work and considered the design of three-phase equipment т 
particular, as this system, he pointed out, was preferable for 
employment in mines. Knife-blade switches with an air- 
break were first used, а pattern which had the double dis- 
advantage of occupying a great deal of space and giving rise 
to dangerous arcing. They were, therefore. soon abandoned, and 
replaced by oil-break switches, which still held the field. To 
this simple switch had been added a multiplicity of automatic 
features whose use was not to be commended for mining work. 
Two overload trips were in general quite sufficieut for the pur- 
pose, except where the neutral point of the system was earthed. 
when an extra one became necessarv for adequate protection. 
The cardinal points in the lav-out of mining switchgear were 
safety, reliability and simplicity. and these could all he obtained 
bv using oil-immersed iron-clad switchgear. Аз regards the 
switchgear to be used on the surface, the same conditions 
should be fulfilled bv it as that underground. Well designed 
hoards built of substantial slate panels, mounted in an iron 
framework and so arranged as to keep all * live " metal away 
from the front of the board, made quite a satisfactory equip- 
ment. Each item of equipment should be enclosed in а sepa- 
rate and self-contained fire-proof cell constructed of moulded 
stone. In conclusion, the author said sufficient attention 
had not been given in the past, in collieries generally, to the 
question of switchgear, with the result that low initial cost 
had been a deterrent factor. Happily, the urgent necessity 
of raising the standard of the equipment was now being 
recognised. 


An Electrostatic Voltmeter for Recording the Atmos- 
pheric Potential. An instrument of this kind was recently 
described by Мг. G. W. Walker before the Royal Society. The 
instrument was the result of some experiments made at 
Eskdalemuir observatory with the object of obtaining a 
simple and efficient voltmeter for the continuous photographic 
registration of the electrical potential at а fixed point т the 
atmosphere. Experience had shown that occasionally the 
instrument would be required to register up to fully 1.000 volts 
+ or —. Satisfactory results had been obtained, the author 
continued, by means of а Dolezalek electrometer, The usual 
sensitiveness was greatly reduced by using а phosphor-bronze 
suspension, while the needle was loaded to prevent tilting. А 
fixed difference of potential was applied between the quadrants 
by means of one or two standard cadmium cells, while the 
potential to be measured was applied to the needle. The 
needle could now carry 1,100 volts with perfect safety and 
stability, while the scale value on the paper was constant to 


within a few per cent. over a range from — 900 to + 900 volts. 


Trial had been made of а voltmeter (made in the workshop), 


similar in general design to that of Dolezalek, but in which the 
fixed difference of potential between the quadrants was 
provided by making the quadrants alternately of copper and 
zinc soldered together and not insulated. Uniformity of scale 
value had been obtained from about — 500 to +500 volts, but 
for higher potentials only approximate uniformity was secured. 
This defect arose from want of mechanical perfection of the 
quadrants and needle, and should disappear in an instrument 
made with the same accuracy as that of Dolezalek. At present, 
also, the damping of the needle during very гар changes of 
potential was insufficient. Reference was made to certain 
points in the manipulation of sulphur for insulating, which had 
been found essential to secure good results. 


— 


Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— 


Mr. D. Owen contributes a second article on ** Curies Work on 
Magnetism.” 

Mr. F. Fernie contributes an article on '' Earthing. Locating 
Earths and Earth Indicators." 

We continue our description of the new apparatus shown at the 
recent exhibition held by the Physical Society. 

At a recent meeting of the Manchester Local Section of the 
Institution of Electrical Engineers, Messrs. К. Faye-Hansen and С. 
Harlow read a Paper on " Merz-Price and other Discriminative 
Protective Apparatus for А.-С. Circuits.” 

We give an account of the discussion on “ Switchyear and the 
Isolation of Faults on Power Systems " at a recent meeting of the 
Newcastle Local Section of the Institution. 

We give some notes on the electrical effects in the Drury Lane 
pantomime. 

A list is given of the patents that will expire during the present 
year. | 

An interesting announcemeat is made in connection with a revived 
competition for the International Telegraph Union Memorial at 
Berne. 

The position of the Bradford Tramways undertaking and the rate 
of pay of the tramway employés is dealt with in an instructive report 
from the general manager, Mr. С. J. Spencer. 

The prosperous position of the Aron Electricity Meter (Ltd.) was 
dealt with in a speech by the chairman. Mr. Н. Hirst. to the share- 
holders on a resolution to increase the capital of the Company by 
5100.000. 

Hammersmith (London) Council are recommended. to carry out 
extensions of the generating plant and mains at an estimated cost ot 
£25,253. 

Winchester Corporation took over the local electricity works on 
Monday last. 

The report of the borough survevor on tenders received for the 
lighting of Paddington was considered by the Borough Council on 
Tuesday. 


OBITUARY. 


S. S. DICKENSON.— We regret to announce the death of Mr. S. 5. 
Dickenson, vice-president and general superintendent of th» Com- 
mercial Cable Co., which took place at New York on Dee. 23. 
Deceaced was born at Plymouth, England. on May 8, 1852. He 
began his career as а telegraphist in England in 1867, and has been 
identified with submarine cable interests for many years, He was 
in the service of the Direct United States Cable Co. at Torbay for 10 
years. In 1384 he joined the Commercial Company and established 
the cable station at Canso, where he was superintendent for 20 years. 
and made the station a model of efficiency. In the meantime he 
undertook important work for the same interest» in other parts ot 
the world. In 1900 he established a Commercial Cable station in 
the Azores, opening up first cable communication between Por- 
tugal, the Azores and North America, for which he was decorated 
by the late King Carlos. In 1901 he selected landing places for the 
Commercial Pacific cables at Honolulu, Midway. Guam and Manila, 
and supervised the construction of these stations, On Jan. 1, 1904, 
he was appointed general superintendent of the Commercial Cable 
Co., and shortly after he was made а member of the board of directors 
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and vice-president of the Company. Deceased was also a director 
of the Commercial Pacitic Cable Со. No telegraph man was better 
known or more esteemed throughout the entire cable and telegraph 
service. Of noble character, great ability, much tact, an expert 
electrician, he did much to perfect the working of duplex on cables, 
and as a manager of men had no superior, Thoroughly straight- 
forward in all his dealings he possessed a most kindly disposition. 
and was much respected by his subordinates. He was a member 
of the Institution of Electrical Engineers and of the American 
Institute of Electrical Engineers. Ах a mark of respect to his 
memory all Commercial and Commercial Pacific circuits were 
silenced for à few minutes during the funeral service, which were 
attended by many cable and telegraph officials and other employés 
and friends. The interment. took place at Antigonish, Nova Scotia. 
on the 28th December. Mr. Dickenson leaves a widow, three sons 
and a daughter to mourn his early demise. 


PERSONAL NOTES. 


We learn that Mr. P. J. Pringle (late of Burton-on-Trent) and 
his family have arrived at Melbourne, and that Мг. Pringle 
proceeded at once to take up his appointment as general manayer 
and engineer of the Electric Supply Со. of Vietoria. 

Mr. Pringle will be responsible for the general management of the 
electric light, power and tramway undertakings in the cities of Ballarat 
and Bendigo, and he will also act as consulting engineer of the electrical 


undertaking at Noolgardie, W. Australia. 
The company operate some 22) route miles of track, with about 54 cars, 


including 18 trailers, There is a good demand for lighting and for a 
certain amount of power, and it is anticipated that there is a considerable 
amount of work to be done in this direction, Mr. Pringle will be resident 
at Ballarat. 

Mr. T. Н. Roberts Wray. who has been with Messrs. Crompton 
& Co, as chief representative, for eight or nine years, has now 
severed his connection, and has started on his own account as 
consulting and inspecting engineer. at 15. Leadenhall-street. London. 
Е.С. Mr. Wray has had a large апа varied experience in marine 
and general engineering work and particularly in regard to the 
requirements of the British Admiralty and other foreign Govern- 
ments. 

Mr. W. S. Wilson has resigned his position as outside manager 
of the electrical department of Messrs. Clarke. Chapman & Со. 
to take up the position of branch manager for Messrs, Johnson & 
Philips at 448, Blackett-street, Neweastle-on-Tyne. Telephone 


Central 1691. 


APPOINTMENTS VACANT AND FILLED. 


— — — — 


The Government of New Zealand invite applications for the post of 
electrical. engineer for public. works. Salary £800 рег annum. 
Preference will be given to applicants possessing hydraulic as well as 
electrical qualitications. Applications to the High Commissioner 
for New Zealand. 13. Victoria-street. London, S.W.. by Feb. 7. See 
also an advertisement. 

A working mechanical engineer is required. capable of looking 
after small electric power and lighting plant. See ап advertisement, 

Improvers, used to instrument work, are advertised for. 

An electrical firm has vacancies for apprentices, “ее an advertise 
ment. 

An assistant lecturer in phvsies is required at the South African 
School of Mines and Technology. Johannesburg. Salary £300 per 
annum. Particulars from Messrs. Chalmers. Guthrie & Co., 9. 

Idol-lane. London, E.C.. to whom applications by Jan. 21. 

One or two apprentices. with some technical training. are required 
for electrical instrument test room work. 

The Council of the South African School of Mines and Technology, 
Johannesburg, invite applications for the position of Professor of 
Electrotechnics, Salary £1.000 per annum. with a limited amount of 
private practice, Particulars from the High Commissioner for South 
Africa, 72, Victoria-street, London, S.W. Applications to the Secre- 
{агу, Р.О. Вох 1,176, Johannesburg, by Jan. 31, 1911. 


Mr. J. E. Mallinson, of Blackpool, has been appointed chief engi- 
neer to the Burmah Electric Lighting & Tramway Со.. Mandalay. 

The Chairman of the Union Cable Co. intimates that the position 
of works manager of the Company. recently advertised in THE 
ELECTRICIAN, has been filled. "Thanks are tendered to applicants. 

Mr. Duncan Maclennan, А.М.1.Е.Е.. of Messrs. Kelvin & James 
White, has been appointed, out of 171 applicants, burgh electrical 


t 


engineer at Oban. oe os 


EDUCATIONAL NOTICE. 


Sir John Cass Technical Institute (London).—Courses of instruction 
will be given during the Lent. and summer terms, including a course 
of 10 lectures by Dr. В. S. Willows, M.A.. оп“ Conduction in Gases 
and Radioactivity.” which will be illustrated by experiments. The 
lectures will be given on Friday evenings, 7 to S p.m.. commencing 
January 20th. A course of lectures by Dr. G. Senter, followed by prac- 
tical work and arranged to meet the requirements of those engaged 
in chemical and electrical industries will be given on Wednesday 
evenings, 7 to 10 p.m., commencing Wednesday, April26th. Detailed 
syllabuses of courses may be obtained from the Institute, Jewry-street, 
Aldgate, Е.С. 

Battersea Polytechnic (London).—A course of 12 leetures on Elec- 
trical Costs and Quantities will be given by Mr. W. Brew, M.LE. E.. 
on Thursday evenings from 7:30 to 8:45 p.m.. commencing Jan. 19. 
The lectures will deal with general financial considerations governing 
new and extension works : initial and working costs of lighting and 

: power installations, choice of type of motor, capital and working 
costs, cost of distributing svstems, trenching, &с., e.h.t. trans- 
mission cables; the value of copper; dielectric and lead. sheath 
losses; special features of overhead transmission; analysis of works’ 
costs, depreciation, &c.. and general conditions governing contracts, 
Courses of lectures on electric traetion and alternating and direct 
currents will also be given. commencing Jan. 9. 

University College, University of London.—The second term of the 
session opens on January 10. The Provost will be in attendance on 
Jan. 9 and 10, between 10 and J, for advising students and consulting 
with their parents and friends. 

During the month of January the following special lectures in the 
faculty of engineering will be held: А course on “~ Advanced Electrical 
Measurements," Бу Prof. J. А. Fleming, F.R.S.. beginning Wednesday, 
Jan. HH. at 5 o'clock. . A course on * Water Supply. Sewerage and Light. 
ing," by Mr. В. E. Middleton, beginning Jan. 12. at $ o'clock. A course 
on © The Graphical Treatment of. Arches,” by Prof. Karl Pearson, 
F.R.S.. beginning Jan. 13. at lO a.m. А course on “Nome Modern 
Methods in the Design of Structures.” by Mr. Н. P. Philpot, beginning 
Jan. 26, at 6:30 p.m. 

Westminster Technical Institute.—.X special course of six lectures 
оп“ Hlumination " will be delivered by Мг. J. К. Dow on Fridays at 
1:30 p.m.. commencing Jan. 13. Fee for the course 2s. 64. 


ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION, 
Meeting at Albemarle-street. Remaining two lectures (of a course 
of six) adapted to a juvenile auditory on “Sound; Musical 
and Non-musical.” by Prof. N. P. Thompson, F.R.S. 


SATURDAY, January 7th. 
З p.m. Lecture V.— Registration of Sounds." 


TUESDAY, January 10th. 
3 p.m. Lecture VI.—*'* Reproduction of Sound." 


WEDNESDAY, January 11th. 
STUDENTS’ SECTION OF THE INSTITUTION OF (уни, ENGINEERS. 


Visit to the Underground Electric Railways’ Generating Station, 
Lot's-road, Chelsea, S.W. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
i p.m. Meeting at the University, Leeds. Address on Васо. 
Telegraphy," by Dr. Н. Stroud. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
7:30 p.m. Meeting at the University, Edward-street. Paper оп 
`` Merz-Price and other Discriminating Protective Apparatus 
for A.C. Circuits," by Messrs. К. Faye-Hansen and G. Harlow. 
ASSOCIATION. OF ENGINEERS-1N-CHARGE. 
Spam. Meeting at St. Bride’s Institute, Bride-lane. Fleet-«strec*, 
E.C. Paper оп © Engineering Plant in Institutions.” Бу Mr. 
А. E. Wheeler. 
Junior IxvsTITUTION oF ENGINEERS. 
7:40 pam. Meeting at the Rowal United Service Institution, White- 
hall. Paperon “ Depreciation of Buildings and Machinery," by 
Mr. H. T. Donaldson, €. B. 


THURSDAY, Jauuary 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
S p.m. Meeting at Victoria Embankment, УУС. Paper on е Sub. 
marine Cables for Long Distanee Telephone Circuits.” by Major 
W. А. J. O Meara, C.M.G. (Adjourned Discussion.) 


FRIDAY, January 13th. 
ELECTRO- H AkMoNIC SOCIETY. 


Spam. Smoking Concert at the King’s Hall, Holborn Restaurant. 
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MERZ-PRICE PROTECTIVE GEAR AND OTHER DIS- 
CRIMINATIVE APPARATUS FOR A.C. CIRCUITS.* 


BY К. FAYE-HANSEN AND G. HARLOW. 


For protecting distributing svstems there are three main dis- 
eriminating methods—overload time-limit protection, reverse energy 
apparatus апа Merz-Price protective gear. The adoption of the 
first of these is limited bv the number of points in series at. which 
the system has to be protected and by the use of ring mains on which 
it cannot he used. Reverse energy protection can only be used 
where power ix flowing in one direction alone, when the section pro- 
tected is healthy. It cannot, therefore, be employed on intercon- 
nectors, ring заах, Кс, И has the further objection thet the 
operation of the rel» уз is endangered by a large drop in voltage in 
case of a heavy fault. 

The Merz.Price protective gear is based on the fact that the 
currents ог energy flowing in and out of the apparatus or cables are 
equal. negleeting ios-es. Any change in this condition.- a. change 
caused by a fault —operates the switches. This gear has the great 
advantage that oniy tno fzulty apparatus is cut out of circuit, and 
its general use is only limited by the necessity for pilot wires. In 
the magnetic bolence system the series transformers are designed 
so that their secondary currents ere normally equal and the wind- 
ings of the bulaneing transformers are mede in such a way that the 
resulting ampere-turns on the core are zero, so Jong as no fault occurs. 
On account of the extra cost, the balanced current svstem has never 
been used practically for feeder protection, a balanced voltage 
system being used in such a case. The secondaries of the series 
transformer 2t exch end of the feeder are so connected that they 
oppose each other when the current is flowing through a healthy 
feeder. 

The balanced voltage. balanced current and balinced magnetic 
systems ean all be used for the protection of generators, trans- 
formers and feeders. A breakage inthe pilot wire in the first of these 
prevents the operation of the system: in the other two it cuts out 
the faulty section. The latter result is generally the more advan- 
tageous of the twe. A break in the trip coil or trip coil circuits 
renders all the systems inoperative. The balancing of transformers 
must be carried out most carefully on the balanced voltage system. 
On the balanced current system such accurate balancing is not 
necessary. The balanced voltage system can опу be used for 
protection, the other two can also be used for measuring purposes 
in connection with the instruments. The losses in all svstems are 
in most cases negligible. As regards the power required to operate, 
taking the same size of relays or trip coils, the magnetic and current 
systems require less power than the balanced voltage system. The 
authors are of opinion that for the above reasons the balanced 
current svstem rather than the balanced voltage svstem should be 
adopted wherever applicable. The method of direct tripping should 
be used in all cases of generator and transformer protection, 

As regards the design of à balanced voltage svstem the following 
points must Бе kept m mind in deciding on the suitability of this 
protective apparatus to deal effectually with all kinds of faults and 
yet to remain inoperative under all conditions of overload. and 
surges, 

The fault current at which the gear is to operate must be well 
within that expected. in ease of breakdown when the minimum 
plant is running in the generating station. The maximum short- 
circuit current to һе expected through a healthy feeder when the 
maximum available plant on the system is in operation, should not 
he large enough to raise the voltage between the pilot wires to a 

'alue end: angering the safety of the pilot-wire insulation, or to cause 
& Capacity current in the pilot- wire circuit sufticient to operate the 
relays. Considerable margin must be allowed for any extraordinary 
high-fre ‘quency phenomena which may be expected on the system. 
The series transformer secondary voltages have to be balanced with 
extreme accuracy against each other. so that even under the con- 
ditions mentioned. above they will not be able to foree enough 
current through the pilot-wire cireuit to trip the relays. In connec- 
tion with these points the authors consider that the voltage between 
the pilot. wires should not, under the heaviest conditions. exceed 
700 to 800 volts and the current at which the relays operate should 
not be less than about four times the maximum capacity current. 
With regard to the balancing of the secondary voltages this is main]y 
a question of accurate testing and adjustment of the magnetic 
circuit of the series transformers. 

The new Merz-Price system for feeders in which the use of both 
relays and batteries is avoided approaches the simple conditions 
present when the system is applied to transformers. И has the 


* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrica! Engineers. 


following edvanteges : No relays are necessary, thes: being replaced 
by small resistances. The fact that no relays are required, apart 
from the question of reliability and maintenance, is advantageous, 
in that, when this protection is used in fiery mines, there is no danger 
from the spark caused by the operation of the relay. The con- 
tinuous-current tripping requiring batteries is entirely abolished. 
There is no necessity for the accurate balance of the secondary 
voltages of the series transformers, and hence series transformers 
throughout the svstem can easily be interchanged, and there is no 
possibility of the balance being disturbed due to mechanical injury 
or bad handling of the series transformer. Further, there is no 
danger of the transformers supplied for extensions, say, 19 years 
after the original installation, being out of balance. А break in the 
pilot wires immediately results in the feeder being cut off. thus 
doing away with any possibility of false security. 

To make а comparison of the verious svstems it is necessary to 
meke the assumptions regarding the fault current required to trip 
under the least favourable conditions in percentage to the full-load 
current. of the feeder; the ratio between the secondary. voltage of 
the series transformer when full-loed current is flowing through the 
feeder and the voltage obtained when the maximum short-circuit 
current Hows through a healthy section; the length of feeder and 
size of pilot wire: the safety egeinst tripping due to capacity 
currents in the pilot wire; and the volt-ampere capacity of the relays 
and trip coils. The maximum voltege between the pilot wires under 
the heaviest fault conditions and when normal load is on the feeder. 
end the size, that is. the volt-ampere expacity of the series trens- 
formers, should be compared. This is important. not only from the 
point of view of cost, but with regard to accommodation in existing 
sub-stations. "The general amount of apparatus required, number 
of transformers, pilot wires, relavs. &c., should elso be considered. 

From these teste it appears that a baleneed voltage system with 
or without a relay and a balanced current system without a relay 
шах all be used satisfactorily, provided attention is pzid to the desizn 
of the apparatus, and the characteristies of the svstem to which they 
are applied ere carefully studied. With re шага to the use of a 
balance current system with a relay it is extremely unlikely that it 
can be applied successfully to the universe! protection of any system, 
though it might be applied to parts of a system. [t should. be 
remembered when balanced voltage systems are nsed that 10 or 
even 20 vears from the time of the original installation it must be 
possible to supply transformers balancing exactly with those installed 
originally, and the diflicultv of obtaining these is increased if various 
methods of tripping are adopted on one distribution svstem. 

The protection of parallel feeders is similar to that of à ring main, 
the Merz-Price system being the most efficient for the purpose. A 
system has also been devised by the British Thomson-Houston Co.. 
but in this both healthy and faulty feeders are cut off at the same 
time. Parallel ring mains cen be protected in the same way as 
ordmary ring mains. 

DISCUSSION. 

Мг. P. V. Нехткк (Merz and McLellan) pointed out that the 
abnormal voltage which the authors had shown to exist under certoin 
conditions across current transformers made necessary special precau- 
tions to prevent breakdown of the secondary insulation. Such a break- 
down might not be discovered Immediately, and if a second fault occurred 
a large part of the network тїшї, in consequence, be shut down. Mr. 
Hunter drew attertion to the importance of designing balance gear for 
faulty and not for full-load conditions, A break in the pilot wire only 
caused the feeder to be eut off if there were sufficient current to operate 
the relays, and this need not necessarily be the case. The authors had 
proposed a system in Figs. 21 to 26 of the Paper, the most serious objec- 
tion to which was the number of parts employed. The figures given in 
the Paper for the balanced voltage arrangement were theoretical, the 
primary input being stated as 41 volt-amperes at full load as against 5 
volt-amperes in the apparatus working on the North-East Coast. 

Mr. Н. W. CLOTHIER (Messrs. Revrolle) exhibited a piece of cable from 
Glagsow, on which,a “short”? had occurred between the phases. Owing to 
the almost instantaneous operation of the Merz-Price system, the fault 
had been cleared before the outer dielectric was pierced. The current 
transformers used in the Neweastle district were of the simplest possible 
type. the primary consisting simply of a copper Баг. This allowed the 
type to be standardised even when very high currents were used. The 
primary input of these was less than 5 volt-amperes, and a had a 
straight characteristic up to 200r 30 times the fullload current, Capacity 
current need not be considered at all except for short cable lengths, and 
then it was negligible in the pilot wires. The proposal shown in Fig. 24 
of the Paper which eliminated relays and the auxiliary trip would be an 
improvement if it could be adopted without excessive primary input on 
the series transformers, 

Mr. E. B. WEpuokE (В.Т.-Н. Co.) emphasised the importance of the 
question of heating in current transformers. These instruments had 
often exploded under fault-clearing conditions. The defects found by 
the authors in connection with Fig. 27 of the Paper were due to the 
omission of certain items from the diagram. In order to make the 


arrangement discriminate it was only necessary to add reverse current 
relays, normally short-circuiting the respective trip coils. The employ- 
ment of the cross-connected transformers ensured that there would be 
no tripping in the case of a surge, while the employment of the relays 
ensured that only the defective feeder would be cut out in the event of a 
fault occurring. The question of rapid operation was most important 
for feeder protection, as faults due to puncturing of the insulation deve- 
loped relatively slowly, and sensitive relays would clear them with a 
minimum of disturbance. 

Mr. А. E. McKenzie (Manchester Corporation) was greatly surpris^d 
that all speakers had tacitly agreed that Merz-Price protective gear 
should not be used on generators. Two 4,000 kw. generators at Man- 
chester had been fitted with it for two years, but had not yet been called 
upon to operate. № automatic devices tried at Manchester had given 
satisfaction under all eonditions, but the balanecd system had most 
advantages. Не thought that the alternative to the Merz-Price system 
for generators was no protection at all. When duplicate feeders were 
run to the same "bus bars in a sub-station relays had been installed and 
had answered very well They were set to act instantaneously, for it 
was found that they were not operated by mom^ntary rushes on the 
low-tension network. 


THE DIELECTRIC STRENGTH OF OIL.* 


BY Н. W. TOBEY. 


Summary.—The author, after discussing generally the testing of oils 
for dielectric strength, gives particulars of the influence of moisture on 
this property. He then considers the various methods which have been 
proposed for removing moisture from oil and their value in practice. The 
effect of sulphur and paraffin is also mentioned. 


À large part of the apparatus comprising the equipment of electric 
power transmitting systems depends, for its safe and successful 
operation, on oil. "This fact continues to grow in importance from 
year to vear as the size of the units in which oil is used increases, the 
operating voltages become higher, and the conditions more severe. 

The oils now most commonly used for insulating purposes arc 
obtained from crude petroleum by "fractional" distillation, this 
being entirely distinct from the method known as “ cracking ” dis- 
tillation, used for obtaining the greatest vield for burning oils. Frac- 
tional distillation is carried on in such a way as to yield a sweet. 
unburned residual oil, while distillates of higher boiling points, after 
being subjected to various other manipulations, become what may be 
called insulating oils. The process is carried on in such a manner as 
to preserve the hydrocarbons in their natural form. It is probable 
that they are composed chiefly of bodies having the general formula 
C,H,, у, though without doubt they contain also bodies made up of 
С.Н... The characteristics of oils, such as flashing and burning 
points, viscosity, &c., depnd, of course, upon the limits worked to 
during the process of distillation and refining. "The following data, 
however, indicate what may be expected from а medium and from a 
light grade oil. When free from moisture, both have the same 
dielectric strength (45,000 to 50,000 volts, sine wave, between 1 in. 
discs placed 44, in. apart.). 


Medium. Light. 
Flashing temperature ............... 180°C. to 190°C. | 130°C. to 140*C. 
Burning temperature ............... 205°C. to 215°C. | 140°C. to 150°C. 
Cold test: iiie dier Ee eser eher —10°С. to —15°(', | -15°С. to -20°С. 
Specific gravity at 13-5°C. ..........| 0'8605 to 0-870 0-845 to 0-850 
Viscosity at 40°C. (Saybolt test)... | 100 to ПО sec. 40 to 50 sec. 
Acid, alkali, sulphur, moisture.... None. None. 


The two most noticeable differences are in the flashing temperature 
and viscosity tests. It is customary for reasons of design to use the 
medium grade in apparatus such as self-cooled transformers, for 
example, in which the temperature of the oil at the top, due to over- 
loads, &c., may reach fairly high values, the lighter grade being em- 
ployed in apparatus such as water-cooled transformers, for instance, 
where the temperature may be more readily controlled. 

The voltage under which oil breaks down, while under electric 
stress, depends upon the maximum value of the E.M.F., not upon the 
square-root-of-mean-square value. If, however. the shape of the 
E.M.F. wave is not distorted during test, tho ratio between maxi- 
mum and square-root-of-mean-square values remains constant, and 
the Jatter may be used es a basis for measurements. This condition 
existed during the tests mentioned in the Paper. Nquare-root-of- 
‘nean-square values are recorded throughout. As far as possible. 
tests were made of uniform duration, low voltage first being applied 
end increased gradually until breakdown occurred, this usually re- 
quiring from 5 to 25 seconds, depending on the magnitude of the volt- 


| * Abstract of а Paper read bofore the American Inst itute of Electrical 
ngincers. 


. THE ELECTRICIAN, JANUARY 6, 1911. 


age. The same frequency was used throughout, although it is 
believed that the variations in breakdown values are comparatively 
small over the range of present commercial frequencies. Owing to 
the number of variables which msy creep into the work, en enormous 
nuniber of tests were necessary in order to obtain reliable figures, 
Shape of Terminals.—The disruptive strength of oil depends to a 
large extent on the shape of terminals between which it is tested. 
Fig. 1 shows the results obtained with variously shaped termin 4s. 


Oil Testing Apparatus.—-The two standards now most commonly 
used for oil testing are composed of pairs of terminals of definite 
shape, arranged in a suitable receptacle for holding the oil. Tn one 
of these, the testing terminals consist of 4 т. diameter brass balls 
fastened to ру in. rods. These are placed vertically in a glass tuke 
and arranged so that they may be adjusted for different distances. 
0:15 in. usually being considered standard. With these average dry oil 
should not break down at less than 30.000 volts. The other of the 
two mentioned standards is composed of two $in. brass discs, 
mounted on 1 in. rods and arranged horizontally in a receptacle for 
holding the oil, The discs may be adjusted for different distances, 
although #, in. has been adopted as standard. Dry oil should not 
break down in this at less than 45,000 to 50,000 volts, with a sine 
wave E.M.F. The dise form of gap was emploved in making the 
various tests mentioned in the Paper. It was preferred because of its 
uniform electrostatic field, and also on account of the fairly large 
amount of oil which would be subjected to test. Particles of mois- 
ture or other impurities could be detected over a considerable area. 

Effect of Tem perature. —The dielectric strength of oil does not vary 
greatly with moderate changes of temperature. One sample tested, 
for example, stood an average of 52,000 volts at 60°C. before failing 
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35-KW - 60-CYCLE SMOOTH CORE 
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100-KW .-200,000-VOLT TRANSFORMER 


3 4 4 
DISTANCE IN INCHES. 


Fig. 1.—DisnurrivE VOLTAGE or Dry OIL MEASURED BETWEEN 
VARIOUSLY SHAPED TERMINALS, 


and 45,500 at 20°С., while at slightly above zero its value had dropped 
only to 44,000 volts. Upon congealing, however, as the temperature 
drops below the freezing point of the oil, the dielectric strength 
increases with great rapidity, in some cases reaching a value 60 to 
80 per cent. higher than that just before the freezing point was 
passed. In the example just referred to, the dielectric strength rose to 
approximately 77,000 volts. 

On heating, the strength drops to the value it had just before 
freezing, although it is usually necessary to raise the temperature 
considerably above the freezing point before this occurs. In other 
words, changes in strength lag behind changes in temperature. Con. 
tinued heating will finally restore the dielectric strength to its initial 
value. 

Effect of Moisture.—Oil, во far as dielectric strength is concerned, 
is extremely sensitive to moisture. Аз already stated, even the 
slightest amount is detrimental. It is, therefore, of the greatest im- 
portance not only to remove every trace before putting the oil into 
service, but also to maintain this condition of dryness under con- 
tinued operation. Fig. 2 still further emphasises these facts. 

It is often difficult to determine how moisture can be taken up by 
oil contained in apparatus having fairly tight covers, yet this fre- 
quently happens. Some of the moisture may settle to the bottom, 
where it can be got rid of by simply drawing off a limited quantity of 
oil. A certain percentage, on the other hand, will be retained and 
kept in circulation. The percentage which may be safely allowed 
naturally depends to some extent on the voltage of the apparatus, 
but that this amount must be extremely small is apparent from the 
curves just mentioned, 
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As to the various methods which have been used for detecting 
moisture, the following may be mentioned: A quantity of oil may 
be placed in à tank and allowed to settle for à week or 10 days; at the 
end of which time à sample may be taken from the bottom with a 
glass tube. If much water is present, the eye will readily detect it. 

А piece of cold glass plate may be held over a sample and the latter 
heated to the boiling point of water. Any moisture driven off will he 
condensed on the plate. Anhydrous copper sulphate is sometimes 
used, a small quantity being shaken with the oil to be tested. If it 
contains moisture in any considerable quantity a slightly bluish 
colour will result. Still another method is to thrust a red hot nail or 
piece of wire into a sample of oil. А crackling noise will be heard if 
moisture is present. If dry, there will simply be a puff of smoke. A 
: similar test can be made by placing a sample of oil in a small porcelain 
dish and heating it over a flame. If moisture is present, a sharp 
crackling noise will result. 

Of all the methods which have been used, however, the dielectric 
strength test is the most satisfactory and reliable. Moreover, it is 
extremely sensitive, so that even the smallest percentage of moisture 
may be detected. This last method is the only one which can he 
recommended as being absolutely sure. Heating the oil in a porce- 
lain dish is the next most. reliable, but even this is not certain. 

Drying and Filtering O:il.—In view of the importance of dry oil, 
many methods for removing moisture have been devised. but there are 
only a few methods which are of much service commercially. Anumber, 
however, will here be considered, viz., (1) chemicals, (2) heat, (3) heit 
and vacuum, (4) heat and air, (5) scttling, (6) centrifugal separators, 
(7) paper filters, (8) miscellaneous. It should be noted that the first 
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Fig. 2.—INFLUENCE OF MOISTURE ON DIELECTRIC STRENGTH OF 
Ілант Or. 


five methods mentioned are suitable only for removing moisture, and 
do not remove dirt or other foreign matter. The next two in the list 
purify as well as dry. Sometimes one method, sometimes a com- 
bination of several methods, have been used successfully. 


Chemicals.—Of the various chemicals used for dehydrating oil, 
calcium chloride has given the most satisfactory results, although 
calcium oxide (unslacked lime) is also used extensively and gives good 
results. Calcium carbide and metallic sodium, as well as other 
agents have been tried with varying degrees of success. Fig. 3 indi- 
cates the comparative rates at which these materials remove mois- 
ture from oil. The drying materials (6 per cent. by weight in cach 
case) were chemically pure, and in order to expose the same surface 
to the oil were broken up into about }-in. lumps. The samples were 
thoroughly shaken and allowed to stand 24 hours after which they 
were tested. The process of shaking, allowing to stand, testing, &c., 
was repeated every 24 hours, until the oil had returned to its initial 
dielectric strength. Calcium chloride required the least time of all. 
Metallic sodium came next in order of time. Its use, however, is 
considered dangerous. 


Considering calcium chloride as a dryer, the author mentions the 
results of several tests made to determine the best method of utilising 
such material for removing moisture from oil in transformer tanks, 
when the natural circulation of the oil alone was relied upon for bring- 
ing all portions in contact with the calcium. Three tests were made, 
the oil in each instance being placed in a fairly large sized tank, and 
maintained at a temperature of about 80°C. by means of a wire-coil 
rheostat at the bottom. One per cent. of water was added to the oil 
and thoroughly mixed with it for each of the three trials. In the 
first trial no calcium chloride was used, the test being made to deter- 
mine the length of time required to bring the oil back to а given 
dielectric strength by settling only. In the second trial, a quantity 


of caleium chloride was placed at the bottom of the tank, and for the 
third trial the chloride was placed in a perforated metal tube, sus- 
pended in the tank midway between the top and the bottom. At the 
beginning of each trial, the oil measured approximately 7,000 volts 
(tested between } in. discs, placed у>; in. apart). The runs were con- 
tinued until the oil at the top of the tank reached a strength of 
50,000 volts (that at the middle measured 45,000 volts, or over). 
Ten days were required in the first instance, four in the second and 
two in the third. The most effective method used, therefore, was 
that in which the chloride was suspended in the centre of the tank. 
Whenever this method is used, however, care must be taken to pro- 
vide a suitable receptacle for collecting the water and wet chloride, 
and yet allow free contact between the fresh chloride and the oil. 

А method which gives still better results as regards time required 
is one which provides for the forcing of oil through a receptacle 
containing calcium chloride or caleium oxide (unslacked lime). "The 
quantity of oil which can be dried per hour is thus greatly increased. 
It is usual in connection with this treatment to complete the process 
by forcing the oil through dry sand. This removes all traces of dirt 
and foreign material, and prevents any particles of lime which may 
be held in suspension from passing through into the receiving reser- 
voir. Bone black or Fuller's earth are sometimes used in connection 
with this process, in case it is desired to remove colouring matter from 
the oil as well as other impurities. 


Heat.—Heat is frequently employed for removing moisture. It is 
sometimes applied to the outside of the receptacle containing the oil, 
and in other cases is introduced by means of steam coils or an electric 
heater. The last mentioned arrangement is preferable, and is usually 
more convenient. In all cases the temperature maintained is about 
105°C. This process at best is slow. It must be watched with great 
care, and there is always the danger of injuring the oil from over- 
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Fig. 3.—EFFECTIVENESS OF Оп, DRYING MATERIAL. 


Calcium Chloride, CaCly. 


Metallic Sodium, Na. 
Unslaked Liine, CaO. 


Calcium Carbide, Сас», 

heating. Long continued overheating will cause в deposit to be 
thrown down and is also liable to change the nature of the oil by 
driving off some of the lighter hydrocarbons. 


Heat and Vacuum.—The danger of the overheating mentioned 
above may be practically overcome by removing the air pressure 
from the drying receptacle and employing heat as before. The 
reason for this is that the water boils at à much lower temperature. 
This process may be still further facilitated by allowing dry air to 
bubble slowly through the oil. The air may be readily freed from 
moisture by first passing it through some dehydrating substance, 
such as calcium chloride or unslacked lime. 


Heat and Atr.—Perfectly dry air has also been used to advan- 
tage. ‘This may be forced through numerous openings at the bottom 
of the tank and allowed to bubble up to the surface. The oil in the 
containing tank may, or may not, be heated, although heating 
naturally facilitates the operation. Instead of using air alone, the 
air and vacuum process way be employed, as outlined above. 

Settling.—When oil contains а large quantity of water it may 
be got rid of almost entirely by allowing it to stand for some time 
undisturbed. The water, as well as some of the impurities, gradually 
settles to the bottom, leaving a dry oil to be drawn off from the top. 
The process usually requires à number of days, and herein lies the 
greatest difficulty in its use. le ile 

Centrifugal Separation.—The different specific gravities of oil and 
water make it possible to separate the two by centrifugal action. It 
is extremely difficult to remove all of the moisture by this means, but 
it serves а good purpose in taking out а considerable portion of it 
when the oil is extremely damp. The remainder, however, may be 
removed by means of a filter within the upper part of the machine, во 
that virtually both steps in the process take place at the same time. 
With а medium sized machine it is possible to dry and clarify from 
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50 to 60 gallons per hour, provided the oil is not in too poor condition 
to start with. | 

Paper Filters.—\t has been known for some time that ordinary 
filter paper, such as is used in chemical laboratories will allow oil to 
pass slowly through it, but will not allow water to pass. This prin- 
ciple has recently been employed on a larger scale in what is known 
as an oil dryer and purifier. This piece of apparatus consists of a 
press for holding the paper, а pressure pump and an operating motor, 
together with necessary piping, valves. gauges, &c. "The most inter- 
esting part of the outfit is made up of а number of alternate grids 
and chanibers arranged in such а way that square sheets of blotting 
paper may be placed between them and the entire device bolted 
together. Ву means of suitable channels the oil from the pressure 
pump is led into the chambers, forced through the blotting paper 
and finally discharged into the receiving tank. The blotting paper 
allows the oil to pass, but retains all moistures and impurities, thus 
raising the dielectric strength to values as high as 60,000 to 70,000 
volts (measured between } іп. dises, placed |, т. apart). With a 
moderate sized press 600 gallons of medium grade oil may be treated 
per hour, and twice this amount of light oil, it merely being necessary 
to replace the blotting paper occasionally, once every half hour to an 
hour is sufficient with oil in fair condition. 

Not only can such an outfit be used for first drying and purifying 
oil before it is introduced into high voltage transformers, but it may 
also be employed from time to time while the transformers are in 
operation. In such cases the oil is taken from the bottom of the 
transformer tank. forced through the filter press and back into the 
transformer at the top of the tank; this process, of course, being 
continued until the oil reaches the desired dielectric strength. 


Miscellaneous Methods.—Capillary action has been made use of to 
some extent in freeing moisture from oil, also electrostatic force. 
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Sponges have been tried and found to give fairly good results. The 
expense, however, is prohibitive, as only the very best grade of sponges 
are at all suitable. For removing impurities № gives excellent 
results. Cheesecloth is also frequently used. 

Presence of Sulphur and Paraffin.—While the presence of free 
sulphur has an effect on the dielectric strength of oil, the greatest 
danger lies in the fact that even in minute quantities it vigorously 
attacks the copper. In time, conductors have been known to be 
completely severed on account of sulphur alone. It may be detected 
very readily by dipping a sma!l polished wire into the oil, which has 
previously been heated, and cllowing it to remain until it becomes 
black. The time required for this to occur may be judged from the 
oe table, which is made up from results of tests on vil heated 
о 85°C. 


Per cent. Time required to blacken 
sulphur. copper wire. 
ro OP D per COL. endo tor obo ao D i КИЧ 2 to 3 minutes. 
Ju me qc «2 30 minutes. 
1999 OF Пн 15 to 20 hours. 
15505 Of l per cent. ....... cece cceccccceccceccnccceces Uncertain. 


In some oils small amounts of sulphur exist in very strong chemical 


combination. These, however, have not been proved to be dele- 
terious, probably because the combination is so strong that it is 
difficult to break it up. 


‚ Ав to paraffin, there must be freedom from solid material of this 
kind in solution ; otherwise, particularly in water-cooled apparatus, 
it might be frozen out of solution and result in clogging of the oil ducts. 


Insulation Resistance аз an Indication of Dielectric Strength.—It has 
sometimes been thought that insulation resistance of oil is an indi- 
cation of its dielectrie strength. Fig. 4 will show that this is by no 
means always the case, unless temperature is also taken into con- 
sideration. It indicates what is experienced every day in heating 
transformers. With increase in temperature the insulation resis- 
tance falls very rapidlv, while the dielectric strength of the oil 
gradually increases unti] conditions become constant. И moisture is 
present in а transformer, for example, the insulation resistance may 
drop to а very low value when the oil is heated, and then rise for a 
time as the last traces of moisture are driven off. It is only safe to 
assume that everything is dry when the insulation resistance becomes 
constant, and remains so for several hours. Even this final value, 
though, may be far below that obtained when the oil was cold. 


ELECTRIC CABLES.* 


BY F. FERNIE, 


(Continued from page 18.) 


Sunmary.—tin this article the author deals with fault localisation 
on three. wire and three-phase networks, the conditions which should be 
fulfilled to obtain satisfactory practical operation being stated. The 
procedure which should be followed in fault localisation is also given 
in а general way. 


EanTrHiNG, Locating EARTHS, AND EARTH INDICATORS. 


Three-wire Networks.—1t 1s essential that faults on any system 
of mains should be quickly located. Every extra 10 minutes’ 
duration of even a small continuous-current fault may be the 
cause of others developing, perhaps a year later. Hardly any 
of the earlier networks were designed to facilitate the location 
of faults, and consequently, where they are extensive, this is 
often a lengthy business, and must, as a rule, be carried out 
at night. Most cable systems are now readily split up by 
fuse switches interconnecting the different feeder districts. 
These fuses, being designed to melt with heavy currents, are 
generally in pillars above ground, and thus convenient of 
access, so that one man on а bicycle can make a long list of 
disconnections in а very short time. 

The most useful faculty to employ in fault finding is facility 
of deduction, coupled with an intimate acquaintance with the 
network. | 

On an almost purely lighting network a test made on a fine 
morning may give probably the true insulation resistance, but 
if it be repeated at night. when the load is on, an entirely 
different result will be obtained, as there will be a good deal 
of internal wiring included. Supposing the morning test 
shows a fall in insulation over the previous day. If the reduc- 
tion is not sufficient to cause a definite earth current to flow 
through the earth ammeter, it is useless taking steps to locate it ; 
if, on the other hand, it does cause a definite current, then the 
earth ammeter indicates a fault just as well as the test. Оп 
large networks, supplying a substantial power load, the value 
of F obtained at any time of the day or night varies constantly, 
but is always very near 0. Any attempt to attach quantitative 
importance to the figure obtained is absurd if the earth am- 
meter reading is normal. 

It is, if anything, desirable that а large network should show 
a slight negative earth current when in a healthy state, the 
amount depending on its size and arrangement. In the con- 
clusions as to the condition of the network, based on the 
ammeter readings, this false zero must be allowed for. That 
state of affairs in which a positive and a negative fault just 
balance, so as to produce à normal reading on the ammeter for 
any length of time, is so improbable as to be not worth con- 
sidering. Аз illustrating the false zero condition, a network 
which showed a negative leak of 3 amperes was thrown dead 
in sections, one section only (representing about one-twentieth 
of the network) being off at one time. No one section made 
any perceptible difference in the ammeter reading of 3 ашрегез. 
À fault on the third wire, if very bad, will reduce the re uiing 
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on the station earth animeter, but will not prevent it showing 
some earth current, which is all that 1s necessary. 

A recording ammeter, then, 15 sufficient to indicate the state 
of the positive and negative mains. It does not, however, 
show the state of the third wire main, but this may be tested 
for periodically. Fig. 1 shows a convenient method. А few 
cells, or preferably a booster machine, are connected between 
the third wire and earth, giving a potential of anvthing up to 
50 volts; the current through the ammeter is an indication 

of the condition of the third wire. This 
should read to within 0-1 of an ampere. 


Third Wire It will be found that, if the booster be 
allowed to run some little time with the 
биш: positive pole connected to earth, the 


current tends to rise, whilst И the con- 
nections are reversed the current tends to 
fall. This is an indieation of the electric 
osmotic effect. 

Another rough test consists in making 
an artifical earth through some lamps on 
the meyalire main, preferably at some 


distant feeding point. The earth current, 

as measured on an ammeter at the 

Booster N "earth," ought to correspond exactly 
| to the extra earth current recorded at 


the station if the third wire is sound. 
Earth Something may often be guessed as to 
Fic. 1. the nature of a fault by a study of the 
earth ammeter record. In Fig. 2 the 
record À was due to a lift motor with the neutral fuse blown 
and an earth on the neutral side of the motor at the brush gear. 
B was a manhole full of water, short-circuiting the three poles, 
C was a positive fault on an armoured cable, showing the 
usual tendency of a positive fault to get less as time goes on. 
D was a negative fault on а V.B. cable in a pipe. The 
disconnections indicated near the end are those made when 

it was being located. 

The first step in finding a fault is to ascertain in which section 
of the network it is situated. There are several methods of 
doing this, 

Having got the fault narrowed down to a small section, the 
further procedure depends on the method in which the cables 
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are laid. If it is a draw-in system, the fault will be readily 
discovered by inspecting the street boxes ; if there is no smoke, 
one is nearly certain to be able to smell the heated insulation, 
or to get a slight shock, or to notice other abnormal conditions. 
If the pavements are wet after а shower, а fault can frequently 
be detected by noticing a dry patch on the surface of the foot- 
path. With lead-covered cables, however, what is frequently 
indicated is not the actual fault, but the place where the fault 
current is entering or leaving the lead. It is, of course,desirable 
to open the ground and examine the cables at such places as 
well as at the actual fault. Telephone and compass methods 
of locating a fault frequently indicate a similar place. The 
faulty place on a cable laid shallow under a pavement 
can often be found by fecling the surface of the pavement with 
the hand ; a fault current of 5 amperes flowing for two hours 
or so will make the pavement perceptibly warm to the 
touch. 

When a fault occurs on armoured or solid laid cables in the 
roadway, all the openings made on the route of the cable by 
ether people for the last few years should be looked up, as the 
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fault is very likely to be at one of these places. In a particular 
instance there was almost indisputable evidence to show that 
& fault on an armoured cable was due to damage received 
during the laying of a pipe underneath it eight years previously. 

If а network consist. of lead-covered cables laid solid or 
drawn into insulating ducts, апу fault can be at once located 
to a feeder district if the lead of all the cables in each district 
be bonded together, roughly insulated from earth and from 
the lead sheathings of all adjoining districts. Thus, on a fault 
occurring, the lead sheathing of the cables in any definite area 
becomes above or below earth potential. If a pilot wire, or 
preferably the insulated lead sheathing of one of the feeder 
cables, be connected to the bonded sheathing at the feeding 
point, and through a voltmeter to earth at the station end, the 
faulty district їз readily detected. 

The fault being reduced to a single length of cable, which is 
inaccessible any where, except by digging, closer testing becomes 
necessary, and with some of the methods hereafter discussed 
great accuracy of location may be obtained. 


THREE-PHASE SYSTEMS. 

The B.O.T. regulation is: “ When there is no neutral con- 
ductor, the neutral point of the high-pressure matis will be 
connected to earth at the generating station, but insulated 
from earth at all other parts. Where there are neutral con- 
ductors they will be connected to earth at one point only. In 
the case of the high-pressure mains, they will be connected 
with earth at the generating station.” 

A similar regulation applies to two-phase systems. 

In practice, on a three-phase system the neutral point 13 
generally earthed through a resistance. By earthing the 
neutral point the potential between any phase and earth—V, 

T 


is reduced to ~ With the neutral earthed, a fault on any 


A3 
phase causes à heavy current to flow, which may, however, be 
limited by the neutral resistance. With the neutral not 
earthed, a fault does not immediately do any harm, but on a 
three-core cable the static discharge 23 certain to break down 
another phase, and then a violent short-circuit occurs. This 
must obviously be worse than a fault between one phase and an 
earthed neutral, since the voltage is УЗ times as great. 

И the neutral point of a three-phase system be not earthed, 


an electrostatic voitmeter connected between each phase and 
earth will give an indication of the state of the insulation ; 
if the insulation resistance of one phase is lower than that of 
the others, the voltmeter connected to that phase will read 
lower than the other two. Probably the normal readings of 
the three voltmeters will not be equal, hence a fault will be 
indicated by one voltmeter reading lower than normal and the 
other two higher than normal. This arrangement 1s not very 
sensitive on considerable networks, as the lowering of potential 
due to leakage is masked by the capacity of the cables. То 
increase the sensitiveness, Mr. B. Field* has suggested that 
an inductive resistance might be connected between each 
phase and earth, to balance the capacity effects. A still less 
sensitive arrangement for three-phase lines with unearthed 
neutral consists in connecting a number of lamps in series 
between each phase and earth ; if а bad earth occurs on any 
phase the lamps connected to the other phases will hght. If 
the neutral is earthed, а leakage indicator can be inserted in 
the earth connection. 


* Proe.” LE.E., Vol. XLI., p. 200. 
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A method used in Mexico, was described by N. Rowe (THE 
ELECTRICIAN, November 1, 1907, р. 101) as follows: “ The 
transformers* were connected in star on the high-tension side, 
the centre of the star being earthed ; and, in order to detect 
Instantly when there was an earth on the line, a series trans- 
former was put into this earthed line, and the secondary leads 
carried to the switchboard, where an ammeter was connected 
to them. With this arrangement, when an insulator broke 
down or the power current followed the hybtuing over the 
msulator, the station operator could tell when there was an 
earth on the line; and by shutting down at once he was able 
to prevent the burning off of the transmission line." 

Mr. Н. G. Stott, in a Paper read before an American Engi- 
neering Society (see THe EtkgcrRICIAN, November 9, 1906), 
recommends earthing the neutral point of the generators or 
(step-up) transformers through а resistance. Не also recom- 
mends insulating the lead of the feeders, except at the station, 
where they should be bonded and earthed. In а particular 
case quoted, of a large system supplying sub-stations at. 11.000 
volts, the neutral connection has a resistance of 6 obms and а 
carrying capacity of 1,000 amperes. This limits the fault 
current to 1,000 amperes, since the potential to earth of any 
phase is 6,300 volts. When an earth occurs, the oil switches, 
actuated by the overload relay, trip out quietly on the earthed 
feeder only, without disturbing the rest of the system. It 
is obvious that it is worse than useless to attempt com- 
pletely to insulate the lead in sections when using high poten- 
tials. A difficulty occurs in earthing each neutral point of 
several three-phase generators supplying common "bus. bars, 
owing to the heavy triple-frequency cross-currents which may 
flow in the earth connections, buc it may be obviated by con- 
necting the neutral points of the different. machines, to earth | 
in rotation, or by connecting each machine to a common bar | 
through an inductive winding, this bar being earthed either 
direct or through a resistance. 

There is a certain similarity between a three-phase system 
and a three-wire continuous-current system: but, since the 
latter system is used for transmitting energy over compara- 
tively short distances in populous centres, the earth connection 
presents по difficulty, water supply pipes being generally used. 
The earth connection in the former case is more dificult, and 
Its resistence is liable to vary considerably, both with the 
weather and through the action of leakage currents. If 
water can be found at a reasonable depth on sinking а well, 
then the bottom of the well is a good place for an earth plate. 
Nome earth plates are buried but connected bv а pipe with the 
surface, down which salt water can be poured. Carbon ends 
packed round the earth plate are sometimes used for lightning 
conductors, 

The earth plate on a single-phase earth-return railway, 
estimated to have passed 7,500 ampere-hours, showed no 
appreciable corrosion (Мг. С. Е. Jenkin, Section G, British 
Association, August 6, 1906). 

The New York Edison Co., with about 200 miles of cables 
working at 6,000 and 11,000 volts, do not earth the neutral 
point. They put over each three- -core cable an iron ring, on 
Which is wound a сой. Since the neutral point is not earthed, 
an earth on one phase will not produce any wattful leakage 
current, but will alter the capacity or charging current oj that 
phase. Normally the three capacity currents balance each 
other, and there is по E.M.F. induced in the coil; but when 
there is an earth on the circuit, the balance is disturbed aud 
а current is induced in the coil. This current is made to 
operate a relay device, which disconnects the main circuit. 
(Mr. P. Torchio, Am.LE.E., October 11, 1907.) 

Probably different svstems of distribution—overhead, under- 
ground or a combination—require different treatment; but 
an earthed neutral point, with an adjustable resistance and an 
ammeter in series with it, would seem to be the best arrange- 
ment. For, whilst a fault with an unearthed neutral does not 
immediately produce any leakage current, American ex- 


perience shows that it nearly always results in a short-circuit. 
_ (То be continued.) 


* Apparently “ step-up " at the generating station. 
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2,000 Н.Р. 15,000-VOLT SINGLE-PHASE LOCOMOTIVE. 
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The Maschinenfabrik Oerlikon have recently constructed and tested 
à single-phase locomotive, Which, on account of its capacity, high 
working voltage and wide speed regulation, together with its high 
сх pressure and adhesion, may be termed the locomotive of the 
least specitie weight. Before deseribing this machine in detail a few 
of the more interesting data concerning it may be given. 

Exhaustive tests have shown that the driving equipment when 
supplied with single-phase current at 15,000 volts and a frequeney of 
between 13 and 17 can exert a power of 2.000 i. P. continuously with 
a speed of 26-25 miles per hour and a tractive effort of 13 tons at the 
road wheels. The speed can be regulated from nothing up to £ Ч 
miles per hour, ‘Phe tractive effort at starting may become а maxi- 
mun of l5 tons. The axle pressure is 15 tons, the total w eivht of the 
locomotive 88 tons, the adhesive weight 88 tons, or 6-7 times the 
normal tractive effort. The total length is 20 ft. Should the speed 
at which the normal trietive effort is reached become too near the 
maximum speed, the latter can be increased by modifying the secon- 
dary transformer winding so that 3,000 нур, can be exerted for an 
hour at a speed of 371 miles per hour. 

The mechanical part of the locomotive consists of two bogies, each 
with three coupled axles and cranks, and an iron casing with two driving 
positions, the whole of which was sub-contracted to the Schweizer- 
ische Locomotivfabrik, of Winterthur. The electrical equipment is 
divided into two equal parts each consisting of a collector, trans- 
former with appropriate switchgear, motor and controlling appa- 
ratus. The switchgear is so arranged that when desired the loco- 
motive can be driven by one motor, one transformer and one con- 
trolling gear. The motors can also easily be disconnected from the 
driving axle. 

The electrical equipment has been so designed that without any 
considerable elteration it is possible to drive the locomotive with 
three-phase current, and obtain the same power from it. The trans- 
formers are connected on Scott's principle through special collectors 
to the trolley wires and each transformer for single-phase working 18 
connected direet through its own switch to a motor. The driving 
equipment can, therefore, be worked from one рохе or with sym- 
metrical three-phase current, in which esse its speed can be regu- 
lated up to 43% miles per hour. The direction of movement is 
independent of a chenge of the phases in the conductors. Within 
wide limits the maximum tractive effort, power and speed are inde- 
pendent of ә Кого tions in the pressure and frequeney. 

In genere]. the motors cen be run sperklessly without any altera- 
tion on 400-volt continuous-current circuits, except thet the shunt 
winding on the auxilary poles must be placed т circuit. When 
working in this way the usual starting resistance must, of course, be 
employed. For higher continuous-current. pressures up to 3,000 
volts а much heavier motor equipment would be necessary, 

Both transformers are designed for a normal out put of 1,000 k.v.a., 
when provided with artificial air-cooling. They аге, however, во 
dimensioned that without artificial cooling they can be placed. con- 
tinnously under pressure and can carry current for a considerable time 
without the permissible temperature limits heing over-stepped. Both 
iron cores are placed horizontal, one on the top of the other. The 
low-pressure 450-volt winding is wound on an inner and outer cylinder 
on each core, and is provided with eight contactors placed directly 
on the transformer. The provision of such a transformer with air 
rather than oil cooling has the advantage that the weight is less ( (51 
tons per transformer): and the apparatus is much more getatable. 
The employ ment of cylindrical coils allows the windings to be as- 
sembled in the simplest possible way, while the cflicioney is high, 
being over 95 per cent. with loads bet ween 200 and 1,300 k.v.a 

If it is desired to supply a locomotive of this size from one trans- 
former a saving in weight of 2 tons, or with a line voltage of 3.000 
volts 5 tons, is obtamed, 

The high-pressure winding of each transformer can be arranged for 
a pressure of either 7,500 or 15,000 volts. The low-voltage windi ing 
of each transformer is connected through contactors with the motors. 
There are 16 voltage tappings, and, therefore. 16 running notches. 
One end of cach winding is placed to earth, so that the motor is at a 
potential of 420 volts. 

Ву means of simple selector switches arrangements сеп Ee made 
to use only one transformer and motor, so that there is а reserve in 
case of the breakdown of one group. 

The transformers are fitted with a 300-volt tapping for connection 
to the heating circuit. This has a capacity of about 100 kw. 

The motors are of the 12-pole compensated series type with com- 
pensating ficlds, built according to the well-known Oerlikon system. 
The total weight of cach motor, including its gearing, is 9-6 tons. On 
test the two motors were direct coupled, one being run as a generator ; 
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and attempts were successfully made so to arrange the auxiliary 
winding that the commutator worked sparklessly at all speeds and 
under all loads. The temperature after running on a full load of 420 
volts 2,100 amperes and at 510 revs. per min. without artificial cool- 
ing for an hour was : Commutator 62 deg., stator iron 52 deg., stator 
copper 60 deg., and rotor 75 deg. With artificial cooling with which 
the motor is fitted these values were not exceeded over а lengthy run. 
The magnet field of the motor is so designed that when running on 
maximum load the voltage across the commutator segments in no 
case exceeds 4 volts, so that by rightly arranging the brushes, which 
never cover more than three segments, no sparking can occur. 
Resistances between the commutator and winding are used, and 
these are generously and strongly designed to obtain at these places 
both great strength and heating capacity. On test an efficiency of 
90 per cent. was obtained between half and full load, and with à speed 
of about 19 miles an hour or more a power factor of 0-05 was measured. 

Between the rotor and the motor bearing is the gearing which is 
10 in. wide and has à gear ratio of 1 to 3.25. Crank and wheel crown 
are made of Niemens-Martin месі. The teeth are wave-shaped, 
and consist of a double angle with rounded tips the sides bemg at an 
angle of about 45deg. The maximum pressure is 1-6 tons per square 
inch, and the maximum circumferential speed is 70 ft. The wheel 
crown is fixed on a hody of cast-steel. 

This gearing is rigid with the motor covering and the bogie frame. 
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the motors and transformers cool. "Under the present working con- 
ditions this ventilator is only in the position of a reserve for dealing 
with abnormal cireumstances. 

The locomotive is fitted with a hand and Westinghouse air-brake. 
Electric braking is not used, although with the motor system em- 
ployed they could easily be fitted. 

Both drivers! positions are fitted with braking handles, voltmeters 
and ammeters. There is also a switchboard for the auxiliary motors 
on which are also placed the handles for the main switch, the 
reverser, the collectors and the controller. With the exception. 
of moving the collectors, which is cfiected by compressed air, 
al the main switches are worked by low-pressure continuous- 
current cleetromagnets. The 'суегв for working the collectors, 
reverser and main switch are so connected with the controller drum 
that the former can only be moved when the latter is in an “ off” 
position. The high-voltage switch is cut out by a time limit relay 
when the current through it has exceeded a certain value for a certain 
time. For protection against high-voltage discharges choking coils, 
spark-gaps and carthing resistances are provided. 

The locomotive was built for working the Spiez-Lótschberg- 
Simplon line of the Berner Alpen bahn Gesellschaft. — It is required 
to draw a load of 310 tons up a gradient of 2-7 at speeds up to 26] 
miles an hour. For this a tractive effort of 10 tons is required. This 
is Increased to 13 tons at starting. 
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so that it makes up a rigid whole with the motor, while the pinion is 
part of the motor shaft. This pinion is 11 in. above the driving axle, 
to which it is connected by a crank 9 ft. long and gear wheels 4 ft. 6 in. 
in diameter. The frame, which is rigid with the motor and gearing, is 
supported by springs from the axle. The fast.running motor axle 
lies 6 ft. above the rails. The Jocomotive frame which carries the 
transformers, auxiliary motors and other apparatus is arranged on 
springs to obtain an even distribution of the weight on the axles. 

During the trials all the mechanical parts were tested, especial 
attention heing paid to the quiet operation of the gearing at all speeds. 

The arrangement of high-speed motor and gearing adopted was 
better than the other alternative of employing a slow-speed motor 
requiring 50 per cent. greater space, and heavier by the same amount, 
with a higher segment voltage and magnetising current. 

Besides the main motor and transformers the locomotive carries a 
small continuous-current station, consisting of a motor-generator and 
a battery for supplying the train-lighting circuits and for working the 
main switch magnets. The motor-generator set starts up automatic- 
ally and is switched in parallel with the battery as soon as the loco- 
motive voltage comes on. By using continuous current for exciting 
the electromagnets the construction of the contactors and circuit- 
breakers is much simplified. 

Further, there is ап air-compressor group worked by an 8 H.P. 
series motor which supplies compressed air for working the collectors 


In conclusion, we have to thank Mr. G. Wuthrich, the London 
representative of the Maschinenfabrik Oerlikon, for providing us 
with facilities for describing this interesting locomotive. 


SWITCHGEAR AND THE ISOLATION OF FAULTS 
ON POWER SUPPLY SYSTEMS. 


In our last two issues we have given an account of Mr. H. W. 
Clothier's introductory remarks to the discussion on this 


| subject at а recent meeting of the Newcastle Local Section of 
{һе Institution of Electrical Engineers. We give below an 


abstract of the remarks of subsequent speakers :— 


Мг. Е. B. WEDMORE emphasised the importance of considering the possi- 
ble result of breakdown ав а criterion in switchgear design. He distinguished 
between generating station and sub-station switchgear, pointing out that 
a fault in the latter would be cleared from the generating station end, and 
thus could not cause such extensive damage, whilst a serious fault in a 
generating station switchboard might result in the complete destruction 
of the switchgear, and a complete interruption of supply. There was 


‚ consequently a serious risk attached to the concentration of switchgear 


and brakes and a 10 н.р. series motor working a ventilator to keep ' in a generating station, and he considered that the universal practice o 
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adopting the type of board facetiously described as the warehouse type 
for large generating stations was fully justified. In sub-stations and small 
stations where concentration of switchgear could be justified, and where 
compactness and low cost were primary considerations, he was of opinion 
that the compounding system was neither necessary nor ideal. Equally 
compact truck type switehboards were obtainable, in which every part 
was more accessible than in the compounded type. The cleaning bogie 
could be dealt with by the employment of a dust. proof construction. In 
the event of a bad fault the cellular type could be likened to an open 
barrel of gunpowder, but the compounded type to а bomb. He con- 
sidered that there was no better system than the Merz Price system, and 
there was no other reliable system in use for the protection of inter- 
connectors and single ring mains. At the same time, on account of the 
cost of Merz-Price plant, it had been necessary to develop other 
types, and the relays, &c., obtainable at the present day were far superior 
to those known at the time the Merz. Price scheme was adopted ; such 
apparatus and devices were in extensive use, and giving complete 
satisfaction. Reverse current relays could now be obtained which would 
operate with great rapidity at very low voltages, and the arrangement 
could be made surge-proof by the adoption of suitable connections. Аз 
an example of simple devices of the kind, he instanced the case of a group 
of parallel feeders ог interconnectors of equal resistance, self-induction 
and capacity; in such а case the current in any one feeder could be used 
as a standard for comparison with that in any other, the feeders being 
paired for the purpose, and direct-acting trip coils connected во as to 
disconnect. instantaneously а faulty couple on a small fault. occurring. 
This arrangement was surge proof and no pilot wires were required. 
In a more common case of two parallel feeders, the service could be met 
by the employment of reverse current relays of modern design, the arrange- 
ment being made surge- proof by the combination of the balancing system 
above described. 

In a written communication, Mr, Wedmore added that it was held 
that the ring main system and employment of single feeders should. be 
generally adopted on the score of economy of cables; he. however. met 
with a large number of instances in practice where Ц was found that the 
adoption of the ring main system was not justitied. Taking. for example, 
a typical case of a centrally situated generating station surrounded. by 
three, four or even five sub-stations, it would be found as a rule that the 
amount of cable required to furnish a duplicate supply direct from the 
generating station to each sub-station was materially less than would be 
required if single cables were so employed, and. each sub station were 
interconnected to its neighbour. If an extension were made on such а 
system to a remote point, the employment of two cables following the 
same route would still generally be the most economical arrangement. 
Again, in the case of distributing power over а small area. where the 
location of distributing points could not be foreseen it would often be 
found more economical to employ a direct duplicate supply system, 
especially having regard to the cost of obtaining way-leave and of opening 
up two ways instead of one. The most economical route was often one 
which could not possibly be adopted. The employment of duplicate 
parallel feeders (а practice very extensively adopted and likely to be 
continued) not only left the way open for simple protective systems of 
the kind he had. referred to, but where first cost was а primary con- 
sideration, on account of the small load obtainable, there was an alterna- 
tive method of distribution which deserved to be better known. He 
referred to the method of dividing the cable system into two portions, 
А and В, coupled normally only at the generating station, switches being 
provided on each consumer's premises and distributing centre arranged 
for taking the supply only from one system at atime. Consumers were 
normally suitably distributed between the two supply systems. Local 
ring connections might be arranged to pick upunimportant consumers on 
such а system. Without the employment of expensive switchgear and 
selected apparatus, it was possible to obtain a high degree of reliability of 
supply. In the event of the supply failing on one feeder the consumers on 
that feeder would switch over to the alternative supply. In the case of 
this system it would be seen that feeders would be mostly open ended 
and could thus be protected by the balanced core system at the generating 
station end. This system with an carthed neutral enabled. individual 
faulty feeders to be disconnected on a fraction of normal load current, and 
fault eurrents could be limited by the employment of a suitable high 
resistance in the earth connection, so that general disturbances to the 
system consequent on the occurrence of faults to earth could be eliminated. 
It was often not recognised that a heavy fault on one phase of an earthed 
System could cause the disconnection of individual induction motors 
and other apparatus at various remote parts of the system, owing to 
disturbance of balance and magnitude of voltage at the generating 
station. 

Mr. Woop, referring to the charging current of a static transformer, 
Which according to the author was equivalent on the protective gear to a 
fault condition, and noting that fuses were shown in Fig. 5 across the 
relays, enquired whether similar precautions were necessary to guard 
ae tripping feeder switches owing to capacity current in the main 
cable, 

Мг. HUNTER remarked that Mr. Clothier had periodically written 
Papers on “Switchgear,” and the present Paper represented а con- 
siderable advance in switchgear design. These Papers, however, did not 
lend themselves readily to criticism. Several facts, however. were 
brought out which gave an entirely new aspect to the switchgear problem. 
Many of these points had not been mentioned previously before a society 
or in the technical press. One in particular to which he drew attention 
wa8 the failure of a switch due to the gases and volatilised metal escaping 
from the switch tank (when the switch opened on a heavy “ short”) 
and producing a “ short ”.circuit across the terminals on the outside of 


497 


the switch. This was, of course, equivalent to a “ short" on the "bus 
bars, and was a very serious matter. In fact, as the author said, it was 
the most serious fault that could possibly occur. Until the development 
of the armoured type there was no switchgear which completely guarded 
against it. Mr. Wedmore had mentioned that the armoured switchgear 
аз not suitable for power station work. If one qualified this remark 
by “ large power stations,” it was correct. Fora very large power station 
a special design would be necessary, and probably the demand was so 
small as not to justify the development. He had no doubt, however, 
that the armoured principle applied to heavy power station switchgear 
would be an improvement on existing standards. Mr. Clothier had made 
a great point of the balanced protective gear. There was no doubt that, 
from the point of view of a switchgear designer, it was extremely good, 
as it enabled him to simplifv his switchgear. Оп the other hand, from 
the operation. point of view,its maintenance was a great responsibility, 
ав а failure to operate in the event of a fault would have serious conse- 
quences. Although experience showed that when properly designed it 
was extremely unlikely to fail, the bare possibility was suthcient to make 
frequent inspection and testing necessary. This was partly due to the 
fact that were the apparatus in an unsatisfactory condition it would not 
he noticeable except by inspection and testing. However, at present 
there was no alternative to it, and it saved anything from 20 to 40 per 
cent, of the cost of a large mains distribution system when compared with 
any other arrangement of protective devices. The diagram shown by 
Mr. Wedmore was useless for single feeders, and to supply current over а 
large area single feeders were essential if the supply was to be given on a 
commercial basis. As Mr. Clothier aptly put it in. his Paper, ^* For the 
same service one cable is cheaper than two." 

Mr. MovNTAIN was not prepared to say what were the difficulties of 
switchgear design. but he thought that in a switching system one should 
be able to see every part that was likely to go wrong, From a practical 
standpoint, the simple system deseribed appeared to have advantages 
over switchgear confined in concrete boxes. His experience with switch. 
boards dated from the time when wooden bases were used, and he 
believed he was one of the first to adopt shite panels. The only objection 
to the Merz. Price system for colliery work was that it required a fourth 
wire, and if Мг. Wedmore’s system could be utilised with equally satis- 
factory results he would be disposed to favour И. The number of cables 
in a pit should be kept down, and personally he was not in favour of 
earthed neutrals on small three-phase systems. X system of protection 
was very useful if it was not overdone, but occasions arose where plant had 
to be kept running even in a more or less faulty condition, For example, 
it was sometimes necessary for the safety of a colliery to keep a pump 
working in-bye under careful supervision even when conditions were 
faulty. 

Dr. W. M. THORNTON was interested in the matter from the physical 
side, and would like to know the best way in which а switch should open 
a three-phase circuit. Не had recently carried out some experiments on 
the carbonisation of coal dust produced by alternating-current switches 
and fuses, and found the extraordinary result that there was less car- 
bonisation with fuses than switches. The fuse could choose its own point 
of rupture, and therefore there was less risk of trouble than from a switch, 
He would point out that oil was, of course, а carbonisable material, but 
very little research appeared to have been made on the nature of the oil 
which should. be used in high-tension switches. The ideal oil was one 
which could not carbonise, and the nearest approach to this that he knew 
of was petroleum emulsion, whose flashing point was out of reach of 
ordinary combustion. 

Мг. C. S. Vesey Brown said that many years ago he had helped to 
design ап T1,000 volt switchboard the switches of which opened in air, 
as oil of the resinous character then obtainable carbonised too quickly 
оп breaking circuit. The mechanical construction of the gear described 
that night appealed to him. Mr. Wedmore had criticised the enclosure 
of "bus bars and switches, but he personally preferred to know that he 
could touch the switchgear, instead of only having to look at it asin open 
construction. The balance system of protection was most useful. 
Sometimes discriminating gear came into action too quickly, owing to the 
narrow limits given to it by the designer. He thought it was worth while 
paying a little extra if necessary to secure simplicity in the arrangement 
of switchgear; and the great point in a supply system was to have a 
standard design of gear throughout, as it made both supervision and 
operation much easier. 

Mr. J. ANDERSON said that when ironclad gear was first installed on the 
system with which he was connected he had grave fears of "bus bar faults, 
&с.: but he knew of no occasion on which a consumer had been incon. 
venienced by the breakdown of ironclad switchgear. It was the safest 
piece of apparatus they had. He thought strong ironclad switchgear 
localised damage due to breakdown, especially where heavy power was 
involved, аз an are could get to earth through a smaller space. He had 
seen a case where a short-circuit " occurred close to a power house, in 
which an isolating switch had blown ont, conerete blocks 3 in. thick and 
ЗИ. square being moved from their place and the windows of the power 
house blown out. It was difficult to know to what limit of power fuses 
could be used as protective devices, relay switches being used above that 
limit. It seemed, for example. a costly procedure to instal an expensive 
switchboard for a 300 kw. transformer. An ironelad combined fuse and 
isolating switch would probably meet the case for small powers. The 
usefulness of the Merz-Price gear was demonstrated by а glance at the 
diagram of connections in the control room at Carville, its use having 
saved probably half the copper in mains that would otherwise have been 
required, without undue pressure drop and with a standby provision in 
case of breakdown of any section. Не would like to know the limits to 
which current transformers would operate without going out of balance. 
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A surge of current on switching in the transformers was not so serious as 
might be imagined. It was customary in the supply with which he was 
connected to switch in the transformers from the high-tension side, as a 
high-tension switchgear was regarded as better adapted to carry the 
overloads. 

Мг. К. О. Hunt drew attention to the magnetic balancing device 
brought out by Mr. M. В. Field, in which the magnetic effect of the three 
cores of a three-phase cable were balanced, giving the same sort of pro- 
tection as described in the Paper. It was a simple transformer device 
placed round the cable which had to be protected, and of sufficient sen- 
sibility to trip an automatic switch. Dr. Thornton had incidentally 
mentioned that an automatic switch took time to operate, however com- 
plete the fault might һе, This was due to the fact that the force at work 
to operate the switch, whether by spring or gravity, was limited, while the 
inertia of the moving parts of the switch was considerable. A sensible 
time, therefore, elapsed before the switeh was put in motion, quite apart 
from the action of the relay. This was serious, for example, in mines, 
where sufficient time might elapse to produce an explosion before the 
switch was tripped. 

Mr. VERNIER said it was important to take single cables by different 
routes, otherwise a single explosion due to а gas main, а wash-out from 
a water main, or a subsidence of ground, might break down both branches 
of a duplicate supply. Mr. Clothier had not discussed the application of 
protective gear to overhead transmission lines. In this country we were 
behindhand as regards pressures and lengths of overhead circuits, due 
largely to the stringent restrictions of the Board of Trade : but there were 
examples, for instance in the north-east coast area. With the Merz- 
Price gear a fallen wire secured instant operation on striking an earthed 
conductor, such as а bracket or guard. It would be better if it could 
operate at the instant the wire broke, as, for example, if transformers 
connected at each end could have their neutral points connected by pilot 
wire, so that should one wire break the unbalanced current would operate 
the relay at each end. The rapidity of action was an advantage and also 
a disadvantage. The latter was that it sometimes allowed a faulty joint 
to seal itself again when current was interrupted, and the trouble could 
not be found until it broke down again a few days later. The advantage 
was that heavy shocks on power stations were prevented, and the syn- 
chronous generators did not fall out of step. Six or seven years ago, 
when discriminating devices were relied on, a fault might shut down half 
the county owing to every relay but the right one operating. There was 
then а hunt, first for the faulty feeder and then for the faulty section 
which had to be disconnected, after which it became possible to com- 
тепсе synchronising the machines again. The Merz-Price prevented а 
faulty feeder interfering with the supply to the consumers. 

Мг. G. 6. Porter said that, due to capacity current, the current tend- 
ing to trip the relays was not strictly proportional to the primary current. 
Moreover, the gear required a certain minimum fault current to trip the 
relay, and the difference between this and the maximum capacity cur- 
rent at excess loads was the margin on which the relay had to work. The 
maximum tripping current was obtained due to a fault near the power 
house, and the minimum due to a small fault remote from the station ; in 
the latter case there was a capacity current acting às a spurious fault 
current, so that the working margin was reduced, With the supply com- 
panies’ present arrangement, the margin was larger than necessary. 
Underground cables were most likely to break down to earth to their 
lead sheath or armouring, but with overhead work а wire of one phase 
might break and produce a partial fault by lying on long grass or a hay 
rick. It was difficult to get the gear to work under these conditions and 
not to trip on account of capacity currents. One remedy was to use 
continuous-current transformers having а falling characteristic, and 
another by using inductance coils as a shunt to the relays, With regard 
to the current balance system of protection for transformers, this had a 
large field of application where transformers were worked in parallel, but 
it hardly seemed necessary in sub-stations, where only one transformer 
was working at a time, as the rapid action of the Merz.Price gear was 
unnecessary. In connection with transformers it was essential to have a 
time limit device on the main switches, on account of the rush of mag. 
netising current which occurred when switching in, and which might 
attain two to three times full-load value. In the case of a sub-station 
with two transformers, it was better that. these should work indepen- 
dently, as in the event of a heavy fault on the low-tension side when they 
were working on common "bus bars, with a power station like Carville 
behind them, both transformers would probably be wrecked. The Merz- 
Price system should undoubtedly be adopted where two or more trans- 
formers were working together. For extensive schemes no time limit 
overload relay would meet all the conditions that might arise, as, for 
instance, in the event of a serious fault on the system it was essential 
that the overload relays should enable the Carville station to supply the 
load until the fault had cleared. With regard to generator protection, 
the winding of generators was such that generator faults were not by any 
means always a fault to carth, and consequently faults between phases 
had to be guarded against. He suggested that an arrangement consisting 
of one current transformer on each phase and one on the neutral and 
connected in series with the relay would efficiently protect a generator 
from any fault. 

Mr. CLOTHIER, replying to Mr. Wedmore's criticism, said he was sorry 
that Mr. Wedmore did not like the armoured type of switchgear in which 
all conductors were run in solid with compound. It seemed only natural 
to enclose all conductors in this way on switchgear, because wherever 
possible it was the practice to run in everything solid, or to immerse con- 
ductors in oil. For instance, cables were run in solid as well as the joints, 
current transformers and potential transformers were immersed in oil 
or compound wherever possible, and the covering up of all conductors in 


an oil filled tank was almost universal practice for the insulation of static 
transformers. The speaker was pleased to hear, however, that he agreed 
with the principle of drawing out the switches, and that he would add to 
his carriage other apparatus. The gear proposed would in this respect 
resemble the A.E.G. waggon type, which had been carefully studied prior 
to the design of the gear under discussion. The enclosure of high-tension 
conductors within a cast-iron chamber with air insulation much more 
resembled a bomb than a chamber filled up with compound. Mr. Wed- 
more had suggested the failure of the compound enclosed chambers, and 
asked for statistics. The gear had been in course of construction and usa 
for over five years, and about 500 panels were in commission. Referring 
to Mr. Wedmore's diagrams of protection, involving duplicate feeders, 
it would under some circumstances be useful, but everyone agreed that 
it would often be difficult and extravagant to lay out the network in the 
particular way necessary to accommodate this type of protection. With 
regard to Mr. Wedmore's preference for the cellular type of switchgear 
for large power stations, he (the speaker) hoped the day was not far 
distant when even for power station work some switchgear construction 
would be adopted which included the complete enclosure of all conductors 
in compound filled metal casings, as there were many instances on record 
where power stations had been entirely shut down owing to faults on one 
part of a cellular switchgear travelling into other chambers and putting 
the whole switchgear out of commission. Mr. Mountain had referred 
to earthing the neutra] and protective gear in mines. The core balance 
or leakage protection shown in Figs. 10. 11 and 12 had been devised with 
the requirements in mines particularly in view, but they depended for 
their instantaneous action upon the neutral of the systems being earthed. 
It was significant to note, from а sample of cable shown, that a fault could 
be cleared so quickly by a switch with an instantaneous release that there 
was only a small hole in the insulation, and that the outer dielectric had 
not been pierced. With an armoured cable an instantaneous release 
should clear a fault without any risk of flashing external to the cable, As 
to the speed of operation, from experiments made some time ago it was 
estimated that the switch mechanism required between one-tenth and 
one-twentieth second to open circuit after the contact was made on the 
relay, but some oscillograph records to obtain more accurate measure- 
ment of the time interval would be of valne. Improvements in the future 
might be well directed towards increasing the speed of operation. The 
ideal switch would be one that cleared а fault in the fraction of a period, 
but at the same time actually opened the circuit when the current wave 
Was at zero. 

Continuing his reply, in a written communication, Mr. CLOTHIER said 
that the capacity current on switching in a cable was not nearly so heavy 
as that which occurred on switching in an open-cireuited transformer. 
The latter might be two or three times the fall-load current, and therefore 
would trip the protective gear. In further reply to Dr. Thornton, he had 
no experience of petroleum emulsion as a switeh ой. There were several 
good qualities of oil now procurable and used extensively for switches 
and transformers. The average particulars of switch oils were as follows : 
Boiling point, 360 C. ; flash point, 175 €. ; dieleetrie strength, 13.000- 
20,000 volts, to are across 0:1 in. Special consideration was given to oil 
which would not absorb moisture. The condition of oil at low tempera- 
tures had been taken into account, and, other things being equal, pre- 
ference was given to oil which would remain liquid at 157F. И was also 
important to observe that there was no reaction with copp?r or other 
metal He would expect that petroleum emulsion had a lower flash 
point than the average switch oil in common use, and that it would not 
behave well at low temperatures. When considering sub-station switch- 
gear it was necessary to take into account the possibility of a switch 
failing to operate if the oil in its tank had become too solid. In reply to 
Mr. Brown, he had often thought it might be possible to improve the 
safety to life factor if some visual indication could b» given when a con- 
ductor was alive. Electrostatic devices had been used for this purpos? ; 
but what was more necessary wassome indication which would be spread 
all over the conductors. Mr. Anderson had suggested that the com- 
plication of switches was unnecessary for static transformers under а 
certain capacity. Oil switch fuses had been designed for such purposes, 
and he agreed with Mr. Anderson that some more economical arrange- 
ment than that shown in the Paper should be used fer the protection 
of small statie transformers on sume systems, but he did not think it 
would be advisable on а large system such as in the Newcastle district, 
as the circuit.breaking capacity of the protective apparatus was con- 
trolled, not by the size of the static transformer which it protected, but 
bv the amount of eurrent that would pass into a fault on the appiratus, 
and this depended to a great extent upon the aggregate capacity of the 
generating plant. Mr. Hunt had referred to a magnetic balance system. 
Fig. 10 was a diagram of connections of a protective system similar to 
that to which he had referred. Mr. M. B. Field was an excellent authority 
on such subjects, and in this matter he appeared to have worked on 
similar lines to Mr. Price. Patents had been granted to both of these 
engineers. That of Мг. Price was applied for in December, 1908, whereas 
that of Mr. Field was applied for in May, 1909. [n regard to protection 
against falling overhead lines, on at least one system bare pilot. wires 
were used, and it was most likely that a conductor in falling would make 
contact with one of these. He mentioned this as an actual instance 
rather than as a system to be advocated. In other instances lead- 
covered pilot wires were slung on a steel catenary. Мг. Porter had 
referred to the capacity current in the pilot cable. This capacity current 
tended to create in the pilot circuit an out-of-balance equivalent in its 
effect to a fault condition. On this account it had been found necessary 
to keep the voltage of the relay circuit as low as possible, and the current 
required to trip the relay as large as possible. On some transformers the 
effect of capacity on the pilot was reduced by working with the saturation 
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point in the iron at а lower primary current than on the transformers 
which were used on the 6,000 volt systems in this district, where they had 
a straight line characteristic up to 5,000-6,000 amperes. Interference 
with the proper working of the feeder balance protective gear by capacity 
current was not so likely as would be expected on first consideration. It 
was only in the case of exceptionally long cables that the interference was 
felt, and it must be borne in mind in such cases that the amount of fault 
current which could pass was limited by the resistance of the cable. A 
further step towards limiting this effect was to make the relays which 
were near the generating plant with a higher fault setting than those more 
remote. In the Newcastle district, for instance, the relays near to the 
generating plant were set for a 500 ampere single-phase fault to earth, 
whereas those more remote were set for 200 amperes under similar fault 
conditions. He understood Mr. Porter's suggestion in regard to generator 
protection was as sketched in Fig. 1 herewith, This was an excellent 
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Fia. 1.—E.M.F. BALANCE. GENERATOR PROTECTION 
(Porter's suggestion). 


idea. Of course, it would only work with faults to earth, but a fault on 
а generator armature was most likely to be of this nature, and, if not, it 
would very rapidly develop into a fault to carth. The use of this system 
was a distinct advantage, as an addition to an existing generator, owing 
to the fact that it would not be necessary to disturb the armature wind- 
ing, ав must be done with the other system in order to insert the current 
transformers at the neutral point. Не, the speaker, suggested that a 
modification of it could be made with two transformers only, as in Fig. 2. 
Mr. Porter suggested, where only one static transformer waa used in a 
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sub-station, that the balance protective gear was not necessary. Не 
(the speaker) agreed to a certain extent—.c., it was quite unnecessary for 
the protection of the transformer itself; but it was possible that an 
ordinary overload system of protection with the same degree of sensitive- 
ness ав the balance system of protection was likely to trip out owing to а 
fault on a branch of the consumer's premises. Under this consideration, 
it might be advisable to retain the balance protective gear even on a 
single transformer, in order to provide protection which would hold in 
against a straight-through excess load. 


RECENT PHYSICAL RESEARCH. 
V.—CURIE'S WORK ON MAGNETISM. 


BY D. OWEN, B.A., B.SC. 


Summary.—In the present article the author completes his account 
of Curie's work on Magnetism. ‘The results arrived at for a number of 
bodies are given, including water, sulphur, phosphorus, bismuth, oxygen, 
ferrous sulphate and ferromagnetic bodies. Finally, Langevin's theory 
18 considered and a brief reference is made to the work of Weiss. 


1. In the article in Tue ELECTRICIAN of November 4th last, 
under the same title, an account was given of the experimental 
arrangements adopted by M. Curie for carrying out his research 
on the magnetic properties of bodies over a wide range of field 
strength and of temperature. It is proposed here to deal with 
the actual data which his observations supplied, and to con- 
sider the extent to which the laws proposed by Curie are true. 
Curie concluded his memoir by pointing out what has proved 
в fruitful analogy—namely, between the laws of passage from 


the liquid to the gaseous state and from the ferromagnetic to 
the paramagnetic condition. This analogy led to Langevin's 
electronic theory of diamagnetism and paramagnetism, followed 
by Weiss’ attempt at a working theory of the ferromagnetic 
condition. 

2. Diamagnetic Bodies.—The substances tested were аз 
follows: Water, rock salt, quartz, KCl, K,80,, KNO,, N, Se, 
Te, Br, I, P, Sb, Bi. Water was very carefully studied, with 
a view to a reliable absolute determination of the suscepti- 
bility К; the value of К for other bodies was deduced with 
reference to that of water as the standard, The remarkable 
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Fic. 1.- DIAMAGNETIC SUSCEPTIBILITY. 


behaviour of bismuth was the object of specialattention. In all 
the above cases К was found to be independent of H. With the 
exception of perhaps three, all showed a value of К inde- 
pendent of temperature and of physical stute. 

Water was examined in the liquid state, and by enclosure in 
sealed glass tubes a range of temperature from 20°C. to 199°С, 
was covered. Measurements were made with the bulb full, 
then with the bulb empty ; Фе correction on account of the 
materiel of the bulb and of the paramagnetic susceptibility of 
the air was eliminated by difference. This procedure was 
common £o all the torsion-balance experiments. In the case 
of water the correction was a large one, amounting to 4 per 
cent. The value adopted for К was — 0:79 x 10-9. (Quincke 
found 0-815; and Du Bois, using Quincke's method, 0-837.) 
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Fic. 2.— SUSCEPTIBILITY OF OXYGEN. 


Curie concludes that its variation with temperature over the 
range taken is certainly within the limits of experimental 
error—namely, 1 per cent. 

Crystalline quartz has the same susceptibility in all directions. 

Sulphur is a good example of a substance where the invaria- 
bility of K persists through changes of allotropic form and 
through passage from the solid to the liquid state. 

Phosphorus shows a distinct drop (perhaps 20 per cent.) in K 
on passage from the white to the red variety. There is no 
change at fusion. Each variety shows invariability with 
respect to temperature. 
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Bismuth in the solid state furnishes an example of a definite 
aw of variation of К with temperature. The law is the linear 
one. At fusion there is a sudden drop to one-twenty-fifth of 
its value. Whereas in the solid state this metal possesses the 
highest value of diamagnetic susceptibility known—namely, 
— 1:35; 10-6 at 20°C., in the liquid state, it possesses the 
smallest—namely, —0-038 x 10-6. Between 20°C. and 273°C. 
the results are expressed by the formula 

106K,-= — 1-35[1— 0-00115(t — 20)]. 

It is safe to say that Curie's law of K ?ndependent of T repre- 
senis ап important simple natural fact. But whilst the law 
holds exactly (within the limits of experimental error) for many 
diamagnetic bodies, it does not hold for others. "Typical results 
are shown in Fig. 1. à 

3. Paramagnetic Bodics.—Oxygen, palladium, air, FeSO, in 
aqueous solution, glass and porcelain were experimentally 
studied. — Plessner's and Wiedemann’s results for paramagnetic 
salts were exemined and discussed, end shown to bear a dif- 
ferent interpretation from that of the authors. 

The first four bodies above enumerated were found to have 
a susceptibility independent of strength of magnetic field, 
К X constant ; : 
the relation K= — —. , which is 


abs. temp. 
now generally known es the second of Curie’s laws. Glass end 


porcelain are composite substances, and were studied purely 
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for the purpose of determining the correction to be applied on 
ассоци of their use in the construction of the bulbs containing 
the test specimens. 

Orygen was enclosed in a ibus bulb under pressures up to 18 
atmospheres. К (the mass susceptibility) was found to be 
independent of pressure. The range of temperature was 20?C. 
to 450°C. The results are expressed т the curve of Fig. 2 

The product КТ. which hes been called the “ Curie con- 
sient, "ds 33,100 < 1078, Thus, K,,—115. The susceptibility 
of air was shown to be calculable on the assumption that it 
is due solely to the oxygen present, the influence of the nitrogen 
being negligible. The product KT=7,830 x 10-8. 

А perfectly pure semple of palladium was studied up to 
1,3107C., and gave КТ = 1,520 x 10-5. 

For ferrous sulphate in aqueous solution the value of K cal- 
culated is for the selt only, that of water, taken as — 0-79 x 10-6 
zi all temperatures, being allowed for. The result is KT 
= 24,200 x 1078, 

In all these cases the value of K is seen to be very much 
greater than that of any diamagnetic body. 

Wiedemann end Plesener had carried out measurements 
of the susceptibility of magnetic salts, and had attempted to 
express their results by an equation of linear form, K,= Ky 


(1—9). Curie showed that for MnSO, and CaSO, the results 
are really expressible in terms of a hyperbolic law, or Koc 2 


In the case of NiSO,, the susceptibility changes more rapidly 


than according to the inverse temperature law. It will be seen 
that Curie’s law applies to all the chemically pure substances 
tried by him, end to the resulis of the other observers quoted, 
with one exception. Once more it may be inferred, then, that 
some simple natural process is in evidence. Later experiments 
will be referred to below, confirming, the result thet there are 
paramaynetic bodies to which Curie's law does not apply. 

4. Ferromagnetic Bodies.—A very careful series of measure- 
ments were made upon soft iron over the full range of tem- 
perature and field гё command. Nickel and magnetite were 
studied at temperatures above that of magnetic transforma- 
tion. Cast iron was also examined. 

The resulis for soft iron are represented es two families of 
curves, the first connecting intensity of megnetisation and 
megnetic force et constent temperature, the second connecting 
intensity od temperature for constent field. 

Fig. 3 shows the former set of curves. To eliminate com- 
plicecion due to hysteresis, prominent for smell fields though 
vanishingly smell in the higher fields used, the curves represent 
the “stable megnetisation " of the specimen. This curve, 
which mev be attained by the eid of mechaenicel vibrations or 
of an euxihary alternating magnetic field, lies between the 
ascending end descending limbs of the hysteresis loop, and 
раззез through the origin. 

It will be seen that for low fields the curves for different 
temperatures have a common portion. Consider, for example, 
the curves for 20°C. and 601°C. As fer as an intensity (mag- 
netic moment per unit mass) of 130 the curves are practically 
identical. At that point the curve for 601°C. rises more slowly, 
proceeding to a saturation value much smaller than is the case 
for 20°С. Each curve is regarded for convenience 23 consisting 
of three portions. Teking, for example, the 601°C. curve, the 
first portion OA is very sieep, the third poriion BC is prac- 
tically a straight line parallel to the axis of Н, whilst the middle 
portion AB serves to connect the other two. Curie imagined 
a limiting curve, OADE, to which these curves would ap- 
proximate more and more neerly the lower the temperature— 
in other words, the curve for ebsolute zero. As the tempera- 
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сиге rises, the first portion (corresponding to OA) becomes 
shorter, likewise the third portion, until at 752°C. and upwards 
the curves become streight lines passing through the origin. 
The curves for temperatures near the point of megnetic trans- 
formation are shown to а larger scele in Fig. 4. The method 
of representation edopted serves to show the continuity of 
passage, with rise of temperature, from the ferromegnetic to the 
paremagnetic state. 

Curves connecüng I and temperecure are shown in Fig. 
for fields of 25, 300 and 1,000 C.G.S. respectively. 

As Н increases by equal steps the curves get closer and closer 
together, approaching a limiting velue corresponding to infinite 
field strength. For low fields the maximum megnetisation may 
be attained at а temperature considerably above ordinary air 
temperature. In the strongest fields there is from the first a 
steady fall of 1 with increase of temperature. The curves 
gradually close in to one enother es the temperature of meg- 
netic transformation is approached. Curie has pointed out 
the vagueness thai exists in the definition of this temperature. 
For each value of H the I, T curve descends very rapidly as the 
critical point 1s approached, the slope attaining its maximum 
steepness at a certain temperature, an inflection, therefore, 
existing in the curve at this point. But this temperature 
depends upon the particular field strength used, varying, in the 
case of soft iron, between 740°C. for weak fields and, say, 
760°C. for very strong fields. Curie proposed to adopt the 
mean of these limiting temperatures as the temperature of 
magnetic transformation. The results at still higher tem- 
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peratures are shown, with ordinates megnified 1,000 times, to 
the right in Fig. 5. Only one curve, thet for H=1,000, is 
given, since beyond the temperature of magnetic transforma- 
tion the susceptibility is independent of the field strength. It 
will be seen that I continues ќо fall very rapidly long after that 
temperature is exceeded. At 930°C. (point A of Fig. 5) the 
slope suddenly diminishes ; and between 930°C. and 1,280°C. 
soft iron behaves as а peremegnetic body, satisfying the law 


- 1 e | 
Ко. Once more, then, we see thet rise of temperature is 


T 
ettended by the continuous passege of sofi iron from the ferro- 
megnetic to the paremzgnetcic condition. 
The behaviour of sofi iron shows, however, many complice- 
tions, These ere brought out more clearly in Fig. 6, where the 
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Fic. 5.—INTENSsITY OF MAGNETISM AND TEMPERATURE (Н Constant). 


logerithm of К is plotted egeinst the logarithm of the absolute 
temperature. In eddition to the point of inflection occurring 
tt a (the point of megnetic transformation), enother occurs at b 
end another et с. From c to d the curve becomes a straight 
line, wiih e negziive slope of unity, which means that over 
this portion the lew of inverse temperature holds. At 1,280°C. 
the susceptibility suddenly rises by helf iis value, after which 
It epparently resumes perallelism with cd. Curie interpreted 
the portion be es indiceting a steady change of the iron to an 
elotropie variety, the change being complete at c, and regarded 
this result гз confirmatory of Osmond's theory of a, B, and y iron. 


Log К 


30 1%) 


90 430 709 90 1,100 1,200 
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Fic. 6.--SvscEPTIBILITY AND TEMPERATURE, 


Magnetite was carefully studied, the specimen being the 
natural ociehedral crystals. The temperature of magnetic 
transformation is 535°C. From 550°C. upwards К is inde- 
pendent of Н, but it is not until 850°C. is reached that К varies 
inversely as the absolute temperature. This relation continues 
to hold ав far es 1,360°C., the highest temperature employed. 
The Curie constant is KT — 28,000 x 10-6. 

Cast tron wes investigated with a view to showing the effect 
of carbon on the magnetic properties of iron. Between 850°C. 
and 1,267°C. it behaves аз a paramagnetic body, with the 
product КТ 38,500 x 10-8, The effect of the carbon appears 


to be to lower the temperature 26 which the stage са (Fig. 6) 
sets In. 

In the case of nickel it will be sufficient to refer to Fig. 6. 
This same figure contains the resulis for oxvgen, &c., as well 
asforiron, &c. It will beobserved that the parallelism between 
the graphs for the former and the right-hend portions of the 
curves for the latter denotes the same law of variation of К 
with T. At a sufficiently high temperature the normally 
ferromagnetic substances become peramagnetic, with Curie 
constants of the same order as for oxygen, &c. 

5. Curie’s Analogy.—The fact that a liquid can pass con- 
tinuously into the geseous siate under variation of pressure 
and temperature is г very femiliar one. The megnetic be- 
heviour of iron es field strength and temperature varv is 
strikingly similar. This resemblance wes brought out by Curie 
by means of sets of curves relating to each kind of pheno- 
menon. These are reproduced in Figs. 7 and 8. 

Fig. 7 represents Amegat's resulis for carbon dioxide, 
Fig. 8 Curte’s results for soft iron. Аса sufficiently elevated 
temperature, on the one hand, the simple lew of the gas, 


density р T is attained; whilst, on the other, the simple 


law of the paramagnetic body, Т-А . ;,, comes into operation. 


H 
T?’ 

6. Later Experimental Data.—1i is seen that, in regard to 
diamagnetic bodies, Curie showed thei the law of invariability 
of susceptibility with temperature does not applv in everv 
case. In regard to paramagnetic bodies, the only exception 
to the inverse temperature law appeared to be possibly the 
case of NiSO, Subsequent work by other observers estab- 
lishes the result that the law does not apply to all paramagnetic 


10) 200 
Degrees Centigrade, 


Fia. 7— DENSITY AND TEMPERATURE. 


bodies. Weiss and Kamerlingh Onnes, in the course of a 
research on magnetisation down to very low temperatures 
(^ Journal de Physique,” July, 1910) have shown that in the 
case of the metals manganese, vanadium and chromium the 
susceptibility is practically invariable from ordinary tempera- 
tures down to that of liquid hydrogen. Their results for man- 
ganese are especially interesting. The metal was prepared 
in the pure state by the electrolysis of МпСі,, The grey powder 
obtained was compressed into a compact год. Оп examination 
it revealed the constant susceptibility and absence of hysteresis 
of the paramagnetic hody. Melted in an electric furnace in 
a vessel of magnesia, in an atmosphere of hydrogen, a solid rod 
was obtained which on cooling behaved as a ferromagnetic 
body. A hysteresis loop was obtained, showing a saturation 
value of intensity of magnctisation one-hundredth part of that 
of pure iron, with a coercive force of 670 C.G.S.—i.e.. about віх 
times greater than that of permanent magnet steel. This is 
reminiscent of Hopkinson’s nickel steel with its two States, the 
paramagnetic and the ferromagnetic existing at the same tem- 
perature. Honda and Du Bois have also recently discovered 
several cases where the paramagnetic susceptibility is in- 
dependent of temperature, or even increases with rise of 
temperature. 

7. Langevin’s Theory.—Ampére's molecular current in а 
circuit of zero resistance is realised in the electronic orbit. A 
single molecule contains as many(elementary current circuits 
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аз there are electrons in motion. И these are so arranged that 
the resultant magnetic moment is nil, we have the diamagnetic 
molecule. When the resulting magnetic moment is finite, we 
may havetwocases: first, when the mutual magnetic influence 
of these molecules is inappreciable—the body is then para- 
magnetic; second, when each molecule is sensibly influenced 
by its neighbours—this constitutes the ferromagnetic state. 
In accordance with Curie’s analogy, Langevin treats the two 
former classes of bodies as consisting of molecules, as it were, 
In gaseous condition. If the body is diamagnetic, no orientat- 
ing action of the external magnetic field will result, and there 
will be no change of the aggregate motion. The ulterior 
encounters between the molecules will take place as before, 
and no chenge of temperature can result. Conversely, no 
change of temperature will modify the diamagnetic property 
of the body. 

Langevin comments to the effect that all the electrons in 
the molecule contribute to the action, and the motion of these, 
аз shown by the constancy of the spectrum rays, does not 
depend upon temperature. It may be questioned how far this 


is true, and to what extent alteration of temperature may alter |} 


molecular constitution, and so affect the value of the sus- 
ceptibility, even though the diamagnetic property persists. 
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Langevin's caleulations, worked out on the basis of a circular 
electronic orbit, give for the increase of magnetic moment pro- 


Не; 


duced by an external field the value aM- — m whilsi 


ч : ; 
M= $, where e « charge of electron, S=area of orbit, T = period 


of revolution, m= mass of electron. Thus 
AM HT e 
TAM. « 10H. 
M år т 


Since no value of H as high as 105 can be obtained in practice, 
E « 1071, accounting, therefore, for the smallness 
of the diamagnetic susceptibility. When the molecule is pare- 
magnetic, this diamagnetic modification must be regarded as 
still present, and superposed on the paramagnetic effect. It 
is so small, however, as to be completely masked by the latter. 
When the molecule is paramagnetic, the effect of an impressed 
magnetic field is to tend to set the molecules with their mag- 
netic axes parallel to the field. This tendency is opposed by 
the thermic agitation and by collisions which tend to re- 
establish the state of primitive disorder. There results 2 
statistical equilibrium, for which the resultant intensity of 
magnetisatior is a function of the magnetic field divided by the 
kinetic energy of agitation of the molecule. This application 
of the magnetic field to a paramagnetic body is analogous to 
the creation of a gravitational field within a closed region 
occupied by a gas. In the latter case the effect is to cause the 
molecules in the lower part of the containing vessel to have 
greater velocities than those at the top. This means an in- 
equality of temperature. To restore the original temperature 
throughout heat has to be abstracted. There results, too, à 


this means 


redistribution of molecules, the density increasing from below 
upwards. The corresponding lowering of the centre of gravity 
is inversely proportional to the absolute temperature. 

The redistribution of axes in the magnetic problem corres- 
ponds to the redistribution of density in the gravitational one, 
and Langevin applies the Maxwell-Boltzmann law to its 
solution. The result is expressed in the equation 

I cosha 1 | 
| nag Е еи) 
МН | 
where а=; I, denotes the sum of the magnetic moments 
of ell the molecules in 1 c.c., I the actual intensity in a field H, 
rT =twice the kinetic energy per degree of freedom of the 
molecule. The equation (1) represents а magnetisation 
increasing from zero as H increases, and finally taking up a 
saturation value corresponding to complete alignment of the 
molecules. For all values of H that can be obtained in prac- 
tice, however, I is proportional to H—that is, the susceptibility 
is constant. With variation of temperature Langevin shows I 


to be a function of a and, as I varies directly as H, it follows 


that lo Е which is Curie's second law. 


8. M. Pierre Weiss, in 1906, expounded a theory of the ferro- 
magnetic body in which the liquid analogy is worked out. Each 
molecule has its “sphere of molecular action," and is sub- 
jected to a field in the same direction as I and proportional to 
it. This field, called the ** molecular field," is estimated at the 
enormous figure of 80 х 106 C.G.S. It corresponds with the 
Laplacean internal pressure. Much interesting work has been 
done by Weiss with the aid of intense magnetic fields. This is, 
however, outside the scope of the present article. 


PATENTS EXPIRING IN 1911. 


The following is a list of patents of interest to electrical engi- 
neers which, unless specially extended by the Privy Council, 
will expire during 1911. The list does not include any patent 
granted in 1897 which has since for any reason become void. 


№. | (897). Name of patentec. Subject of patent. 
2.801 Feb. 2. A. Е. Berry............... Elec. transformers. 
2.818 Feb. 3 S. Z. de Ferranti......... Elec. meters. 
8,663 April 5 E. Н. Johnson and В. | Dynamos. 
| | Lundell 
11.575 Мау 10 О. J. Lodge ............... | Wireless telegraphy. 
12,128 Мау 17 Е. W. Webb and А. M. ' Elec. signallitig. 
^A Thompson 
о June 5 Рае aso EON Switches. 
‚971 
13973) June 8 Brit. Thomson-Houston | Multiple unit controllers. 
13,976 June 8 Brit. Thomson. Houston | Motor meters. 
15.838 July 3 Н.А. Rowland ............ Printing telegraphs. 
16,718 July 14 Н. L. Callendar.......... Measuring thermometers, 
17,523 ; July 26 Е. J. Beaumont.......... Prepayment meters. 
18.337 | Aug. 6 Н. Hirst .................. Cut-outs. 
18,556 | Aug. 10 Brit. Thomson. Houston | Lightning arresters. 
21,701 | Sept. 22 S. W. Hart................ Accumulators. 
21,974 | Sept. 25 T. Sloper .................. Telephones. 
22.250 | Sept. 28 T. von Zwiegbergk...... Controllers. 
22,852 Oct. 5 В. Belfield ................ Phase adjusting appa- 
ratus. 
24,129 | Oct. 19 Brit. Thomson-Houston | Transformers. 
25,519 | Nov. 3 J. Hargreaves ............ Electrodes. 
25.582 | Nov. 4| H. М. L. Cronan......... Elec. ignition. 
26,399 ! Nov. 12 | С. К. B. Elphinstone | A.C. meters. 
| and А. C. Heap 
27.380 ; Nov. 22, G. М. Sellick............. Cut-outs. 
2 a T к Byng TRU A Cut-outs. 
8,159 Nov. merican Railway Elec. | Lighting railwa А 
| Lighting Co. gen кыр 
28,225 Nov. 30 | W. M. Brown ............ Elec. railwaya. 
29,069 Dec. 8| O. J. Lodge and А. Wireless telegraphy. 
—— бын _ Muirhead 
n | с. ; arconi ............... Wireless telegraphy. 
20590] Dec. 14| Brit. Thomson-Houston Dynamos. 
30,848 | Dec. 31| I. A. Timmins............ ] i i 
30,923 | Dec. 31 | Е. J. Sprague ............ Luis шее 
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PUBLIC COMPANIES WOUND UP, DISSOLVED, &c., 
IN 1910. 


The following ave the principal electrical and engineering 
limited liability companies which have been wound up (either 


voluntarily or compulsorily) during the past year. 


Ап 


asterisk (*) denotes that the company has been wound up by 
order or under the supervision of the Court, and (+) denotes 
that the company has been struck off the register of joint- 


stock companies :— 


tAdelaide Electric Tramways. 
Alliance Electrical Co. (for recon- 
struction), 
Appleby Crane & Transporter Co. 
(jor reconstruction). 
Amalgamated Dry Batteries. 
fAutomatic Electric Co. 
Automatic Electric Lighting 
Synd. 
tAutomatic Telephone Со. (1903). 
Automobile Electric Lighting 
Synd. | 
tBeeston Accumulator Synd. 
TBettwsycoed Electric Lighting Co. 
[Birmingham Electrobus Co. 
British Aluminium Со. (for re- 
construction). 
tBnitish Electric Separating Co. 
(reg. April 20, 1904). 
[British & Foreign Light Railway 
упа. 
TBurmah Electric Works Synd. 
TCnrhon (New) Synd. 
Cascade (1906) Power Co. 
Chichester & District Electric 
Supply Co. 
Chipping Norton & District Elec- 
tric Light & Power Co. 
Clarence Engineering Co. 
fCleminson Electric Lamp Attach- 
ment. |& Power Co. 
City of Wallington Electric Light 
Contraflo Condenser Со. (for 
reconstruction). 
Contraflo Continental Patents Co. 
(for reconstruction). 
Crystalate Mfg. Co. (for recon- 
struction). 
Davey Electric Co. 
{Dexrumaux’s Automatic Water 
Softener & Purifier. 
t Diamond Electric Lamp. 
{Dorchester Electrice Light & 
Power Co. 
Dynamic Synd. 
Dynamic (French) Synd. 
fElectrie Canal Haulage Co. 
Electric Conversion Synd. 
Electric Ignition Co. 
tElectric Lamp Regenerating Co. 
tRlectric Mercantile Agency. 
TElectric Railways Со, 
T Electric Royalties Synd. 
Electric Sterilising, Carbonising 
& Stripping Co. 
Flectric Tramways Construction 
& Maintenance Co. 
T Electric Vehicles Development Co. 
tElectrical Bleaching Co. 
t Electrical Bleaching Co. (1904). 
T Electrical & Hardware Co. 
T Electrical Regulating & Lighting 
Synd. [ Ebonite Co. 
f Electrical Supplies, Rubber & 
tElectromotion Corpn. 
TElectro-Voelker Synd. 
t“ Everyday Electricity " Pub- 
lishing Со. 
TExpansion Turbine Synd. 
{Foreign Chemical & Electrolytic 
Synd. 
TGarcin Renault Electric Cars & 
Accumulators, 
Geary, Adams & Co. 
Grasse & Cannes Electric Tram- 
ways Synd. 
tHampstead Electric Supply Co. 
THillgrove & Armidale Electrical 


Corpn. 


Himalaya Electric Railway. 
Improved Electric Supplies. 
TInternational Telegraphic Appli- 

ances, 

Kaye (Neville) & Co. 

tKryptol Synd. [bus Co, 
fLancashire & Yorkshire Electro- 

Lepel Wireless Synd. (business 
continued by Anglo-German 
Wireless Synd.) 

tLiverpool Electrobus Co. 

Loewe (Ludw.) & Со. 

London Electrobus Co. 

TMcGuire Mfg. Co. 

TManchester Electrobus Со. 

TManchester & Liverpool Electric 
Railway Synd. 

fMedical Battery Co. (reg. Sept. 
27, 1895). 

TMevra Electric Co. 

Mica Mfg. Co. 

[Midland Electrical & General 
Engineering Co. 

* Mid-Oxfordshire Сав 
Coke Co. 

Mitcham Electric Fan Co. 

National Lighting Corpn. 

Neware Lamp Synd. 

tNewark Electric Supply Co. 

North British Electric Power 
Synd. 

Northern Electrical Supply 
Stores. 

tNottingham Electrobus Co. 

Nottingham Gas & Electric Fit- 
tings Co. 

Oldbury Steel Conduits. 

tOzone Processes. 

tOzone Purification Co. 

fPerth. Electrie Lighting Co. 

] Pioneer Electric Light & Power 
Co. of China. [Со. 

Polesworth Electrical Appliances 

Prockter and Kenyon. 

T Provincial Electrobus Co. 
tReliance Electric Co. 
Richardson Electrical Co. 
TRiver Po Electric Light & Power 
Synd. 
Russian Engineering Co. 
Scottish Electrobus Co. 
tSedneff Batteries. 
S.M.H. Tramway Synd. 
Stockall, Marples & Co. (for recon- 
struction). 
TSulphides Reduction Co. (New 
Process). 

Sylverlyte Electric Lamp Co. (for 
reconstruction). 

Synchronized Electric Clock Co. 

Tlavistock & District Electric 
Supply Co. 

Telautograph Co. 

Telegraph & Telephone Instru- 
ments (undertaking sold to 
Helsby Wireless Tel. Co.). 

Telewriter Synd. (undertaking 
sold to National Telewriter Co.) 

{Tramways Development Со. 

Turbine Development Co. 

Typewriting Telegraph Corpn. 

Unity Motor, Electric & Gene- 
rating Co. 

18. M. Van Hinden Electrical Co. 


Light & 


. Westminster Tool & Electric Co. 


fTWynne's Electric Closed Tube 
Tramways. m 

TYstradygynlais Electric Lighting 
Co. 


ELECTRICAL JOINT STOCK p ces REGISTERED 
IN 1910. 


The following are the more important limited liability com- 
panies, connected with the electrical and allied industries, 
registered during the past year, with their capital :— 


Accessories Mfg. Со....... . £5,000 
Action Lamp Co. .......... 8,000 
Allen, West. & Co. ......... 20.000 
Alliance Electrical Stores 25,000 
Allmanna Svenska Elec- 

pr € 5,000 
Anglo-Foreign Tramway 

DIG uei be vere: 10,000 
Appleby Crane & Trans- 

porter Co. .............. .. 150,000 
Bracuhy Falls & Metal- 

lurgieal Synd. ............ 48.000 
British Aluminium Co. 1,000,000 
British Ате Welding Со.. 15,000 
British Electric Automa- 

tic Machines ............. 150,000 
British Electro-Metallur- 

gical Products Co. ...... 100,000 
T. Н. Brooker & Co. ...... 5,000 
Carlton Engineering Со... 6,000 
C. Е. Casella & (Со.......... 10,000 
" Cedes" Electric Trac- 

о 2,000 
Chapman Motor Starter 

Digi C 5.000 
Chilian Construction Co.. 500,000 
Contratlo Condenser & 

Kinetic Air Pump Co.. 80,000 
Crampton & Со. ............ 2,500 
Crystal. Palace Kearney 

High-Speed Rly. Synd. 30.000 
Dac Accumulator Synd. . 25,000 
Dartmoor Electric Supply 

Саен а e ES 4.000 
Dawlish Electrie Light & 

Power Co. ................ 10,000 
East Kent Electric Supply 

Nba а se iM Leer 30,000 
Ebro Light & Power 

Construction Со.......... 100,000 
Electrasite4 — ................ 10.500 
Electrical Trust ,........... 2.500 
Electric Furnaces & Smel- 

ior M PT 5,000 
Electric Power Plants .... 15.000 
Electric Safety Boiler 

Cleaner Co. ............... 95.000 
Electric Train Lighting 

ео 5.200 
Flectro-Chlorination Synd. 50.000 
Electro-Metals ............. 30.0) 
Ellis & Ward................ 10.000 
English Electrical Со. .... 5,000 
Ernest Hildebrandt ....... 5,000 
Express Cable Inventions 50,000 
Float Electric Co........... 10,000 
Fors Accumulator (For. 

eign Patents) ............ 3.000 
Foster & Pullen ............ 5,000 
Glantawe Electrie Supply 

AUS Ae cana diu a a а . 10.000 
Greenhill & Craig ......... . 6,000 
Grindell-Matthews Wire- 

less Telephone Synd.... 20.000 
C. Н. Hare & Son......... . 12.000 
Harpin & Co. ............... 2,500 
Harris Patent Feed Water 

(1910)_.................... . 10,000 
Helsby Wireless Telegrapl 

ое caeco, “DU O00 
High-Speed Printing Tele- 

graph Co. ................ 2.000 
Geo. Hill & Co............. . 4,000 
Hill & Harrington ......... 2,000 


Horse Power & Smelting 
упа. 


еф оеоверово о воно ето 


Holophane ......... iatis £200,000 
International “ Z" Elec- 

trie Lamp Association. 40,000 
T. & J. Jackson ........... . 11,000 
Johnson Billington Elec- 

tricity Meters .......... ‚. 8,000 
Frederick Jones & Со..... 15,000 
La Regionale Electrique 

de PONC ................. . 24,000 
Lichtenfeld Burglar Alarm 

ын ии 3,000 
Llangefni Electrie Light & 

Power Со, ............... . 3,000 


Lobito. Benguella & Ca- 
tumbella Electric Light 
& Power (о. ............. 200,000 


Loch Leven Electricity 

Supply Co. oo... 10,000 
Luminator | Water Co. 

(Foreign Patents) ..... . 5,000 
Lyneas Synd. .............. . 3500 
Magnet Galvanising & 

Plating Co. ............. .. 30,000 
Maxim Lamp Works ..... . S000 
Metalite о њод. 500,000 
Montreal Tramways & 

Power Со, 4,110,000 
New Development Co..... 5,000 
New Electricity Со. of 

Maecclestield | ............ . 5,000 


New Liverpool Rubber Со. 150.000 


Orizaba ‘Tramways Synd. 8,150 
Oudtshoorn Electrie Light 

& Power Co. . esses 15.000 
В. Pain & Sons............. 6.000 
W. Е. Peate.................. 10,000 
Pontelec Welding Patents 30.000 
Reid Bros, Engineers .... 30,000 
Rural Electricity Supply 

ив 10,000 
Salerno буза, ......,........ 8,3010) 
Salford Electrical Instru- 

MENÍS ..,................... 20,000 
Sandwich, Deal & Walmer 

Electricity Supply Co.. 4.000 
J. B. Saunders & Co......, 20.000 
Geo. Н. Seholes & Co..... 8.000 
Scientific Hlumination ... 5,000 
Sheftield Electrie Power 

ль сет . 2,000 
Sireno Со. .................. » 3.000 
St. Louis Construction Co. 5.001) 
Surfacing Machinery ...... 10,000 
Telegraph Condenser .,.... 5.000 
Titan Electric Co, ......... 80.000 
Traffic Indicators ,........ . 0,000 
Transit Сө... 2,000 
M. & G. Truck & Engi- 

neering Co, ...... bored 5.500 
Turbiro Synd. ,....,...... 9.000 
Uitenhage Electric Light 

& Power ое A 15.000 
Underhill & Ritchie ...... . 5000 


United Sheradising........,— 3,500 
Vaca Falls Со 


..... 10.000 
25.000 


West Naples Tramways & 

Valfortore Rly, Co. eg 
Whipple & Co. ............. 
Whitehead Bros, ...... 12,000 
Witton James 006 


Electric Locomotives for the Panama Canal.— The “ Elec. 
trical World” states that electric locomotives will he used for 


towing ships through the P 
motives will be gear-connecied tothe track.a middle 


amama Canal locks, 


The loco- 
rail cut in 


the form of a rack being used in order to obtain the tractive 


effort. 


Аль ——- 2-2 el 
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“THE ELECTRICIAN °° INDUSTRIAL SUPPLEMENT. 

With “Ти ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of ** Industria] Supplements," to be published from time to time 
with “Tue Evecrnictay.” The fifty-third issue of the Supplement was 
published (Gratis) with the number of “ Tur Exvecrrician” for 
September 23, and this was the last of the monthly issues. “THE Сом. 
MERCIAL AND INDUSTRIAL SUPPLEMENT” to “THE ELECTRICIAN " isnow 
issued weekly (Gratis). It will be found towards the end of the present issue. 


ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical] 
and Engineering Data relating to Electricity Supply Undertakings of 
th» United Kingdom for Lightinz, Power and Traction is published 
(Gratis) with the current issue of “The Electrician." This 
Supplement (Tables IV., V. and VI.) deals with Electric Tramway and 
Railway Undertakings of the United Kingdom, and is corrected up 
to date. Table IIL, Electric Power Companies, will be given with our 
issue for January 13; Table L, Electricity Undertakings with no 
Tramway Load, on January 20; Table Ia., Electricity Undertakings 
taking Supply “in Bulk," and Table П., Electricity Undertakings with 
both Lighting and Traction Load, with our issue for January 27. On 
February 3 will be issued Tables VII. and VIIL, Electricity Works, 
Tramways and Railways in the Colonies and some places Abroad ; and 
on February 10 a complete Alphabetical Index for Tables I. to VI. 


ELECTRIC TRACTION IN 1910. 


In electric traction circles the year 1910 saw the beginning 
of what will doubtless in time develop into another “ battle 
ofthe gauges." The battle was emphasised Ьу Mr. СЕОВСЕ 
WESTINGHOUSE at the meeting of the Institution of Mecha- 
nical Engineers and the American Society of Mechanical 
Engineers held in London during the past summer. It will 
be generally, and indeed it is generally, agreed that some 
standardisation in electrical railwav working is very desirable 
and really necessary if through. running" is to become 
Possible. At the present time each engineer puts down the 
system which appears to him the best, irrespective of what 
his neighbours are doing. Inthe future this will undoubtedly 
lead to trouble. The cry for standardisation is, therefore, 
opportune, though this may still be difficult to accomplish. 

The question arises what particular system now in use 
is to form the basis of the new standard equipment ? Mr. 
WESTINGHOUSE says uniform supply of electricity, uniform 
location of working conductors and a uniform system of 
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control must be employed. Certain engineers, however, 
find m single-phase working all the advantages which 
can be reasonably expected—that is, more than are to 
be found in anv other system. To many, on the other 
hand, single-phase working is anathema. Continuous 
current, they sav, should be employed. Others, again, 
are in favour of the three-phase system. How, then, are we 
to obtain standardisation ? A glance at the Papers read 
bv Messrs. Pomeroy and HOBART, and at the discussion on 
railway electrification generally, at the meeting referred to 
above, will show how true is our contention that there 1s 
still wide disagreement on essentials. Until we can decide 
whether continuous current or single-phase is to be generally 
employed we can only deal with such points as the position 
of the third rail or the exact height of the trollev wire. 

The problem is still further complicated bv the excellent 
results which are at present being obtained in this country 
with both svstems of working—continuous current and 
single-phase. Тһе London, Brighton & South Coast Rail- 
wav are, in fact, so satisfied with the results of their experi- 
ment in single-phase traction on their South London line 
that they propose to extend the clectrical operation as far 
out as the Crystal Palace and to Crovdon, and there is even 
a probability of running to Brighton. On the other hand, 
the Metropolitan and District railways, which work with 
continuous current, have passed through a year of great 
prosperity and ever-extending traffic. The problem, for 
this reason, is, we fear, far from solution at present. But 
it will have to be solved shortly, И electric traction is to 
make real progress. Much depends upon the progress of 
main lme electrification during the next few years and 
whether suburban working becomes relatively unimportant. 

The progress in electric traction during the vear as 
regards railways and tramways has been mostly of the kind 
which comes under the head of extensions. Only two new 
lines appear to have been opened in the United Kingdom 
during the past 12 months, namely, at York in January 
last and a short line at Edinburgh, though the duplication 
of the Euston-Watford section of the London & North- 
Western. Railway, which may ultimately be worked 
electrically, is nearing completion, As regards tramways, 
lines have been pushed out into the surrounding districts 
ш many cases, and much more is hkely to be done in this 
direction. In this connection arrangements to avoid using 
a costly track have been considered. On the Continent the 
“ trackless trolley ° 15 in many places emploved with good 
results. А number of coi; mittees from British undertakings 
have inspected these systems in operation, and have reported 
favourably on the idea of employing them for working 
under British conditions. So far, however, по trackless 
line has yet been opened in this country, if we except one 
of an experimental nature at Hendon. The Leeds and 
Bradford Corporations, however, have each decided to equip 
one route on this system. 

Electric traction on main lines is making but slow pro- 
gress. At present it is practically confined to terminal 
working, as at Paris and New York, or to tunnel operation 
where ventilation is difficult and steam operation incon- 
venient, as in the Simplon and St. Clair tunnels. Several 
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main lines, especially in Germany, Sweden, Austria and 
other places, where water power is cheap, are now being con- 
verted to electric traction, and there appears to be no doubt 
that for mountain and tunnel working, as well as for opera- 
ting the trains in the neighbourhood of large towns, electric 
traction will be more and more emploved to the exclusion 
of all other systems, offering, as it does in these particular 
cases, indubitable advantages possessed by no other method 
of working. 

As regards the electric drive and road traffic, matters in 
this country at any rate are by no means satisfactory. In 
the United States electrically worked commercial vehicles 
are being extensively used ; in this country nothing has 
been, от is apparently being, done. There are a few pleasure 
vehicles in use electrically operated, but not anvthing like 
as many as on the Continent or in the United States. It is 
interesting to note that the Edison accumulator is now 
being used in the United States for this purpose with 
apparently good results. 

The petrol-electric omnibuses, from which great things 
were expected, have not vet appeared in any foree upon 
our streets. There have been many systems proposed, but 
only one seems to have succeeded in working commercially 
on the streets of London at any rate. The results with 
these have, however, been moderately satisfactory, and we 
understand that they are to be given a further trial. 

As mentioned above, the undertakings providing electric 
traction in London are in general doing satisfactorily. This 
is not a little due to the interchange facilities now provided 
in the case of the Tube railways and to the way in which 
the public are made aware of these facilities. Non-stop 
trains have been inaugurated with great success during the 
past vear. These trains work in both directions at the busy 
hours of the day, and have proved great time-savers. The 
only time-leakage which at present exists is between lifts 
and trains. Too often does the passenger discern when he 
reaches the platform the disappearing tail-lights of the train 
he would have caught if the hft arrangements had been 
better regulated. It will be a great improvement when 
this state of things can be remedied. 

The one exception to the rule of satisfactory financial 
condition as applied to London electric tram systems is, 
unfortunately, the pioneer line, the London United Tram- 
wavs, Limited. The low financial position of this under- 
taking is largely due to the very heavy capital expenditure 
caused bv the highwavmen-like demands of the local 
authorities through which its lines pass. This. question 
might well receive the attention of the Board of Trade, for, 
after all, a tramway is a public convenience and not а 
nuisance. 

On the technical side of electric traction much has been 
done. At last a cause of rail corrugation seems to have 
been found in the previous treatment of the rail metals, 
Some interesting results have been obtained with car meters, 
while tramway material, where the working svstem permits 
no choice, is gradually becoming standardised, though some 
original idiosyncracies still prevent ** through running ” with 
its attendant advantages. 

The great advantage which mechanical-svstems of trac- 


506 J. THE ELECTRICIAN, JANUARY 6, 1911. 


tion have conferred on civilisation at large are well brought 
out in Mr. F. W. LANCHESTER'S presidential address to the 
Society of Automobile Engineers. Not a few of these 
benefits have been due to electrical working, and this con- 
dition of things cannot fail to continue if engineers work 
for the common good rather than for the gratification of 
a particular whim. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN Office, pos 


free, on receipt of published price, adding 8d. for books published under 3а. Add 
10 per oent. for abroad or for foreign books.) 
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Illumination and Photometry. By W. E. WickzNpEN, B.S. (New 
York : McGraw-Hill Book Co. ; London: Hill Publishing Co.) 
Pp. viii.-- 195. 8s. 6d. net. 

This book is intended as 2 text book for engineering colleges, 
but not as a handbook of technical data nor a manual of prac- 
tical instruction. For this reason (as mentioned in the pre- 
face) emphasis is laid on the scientific basis of the subject. To 
a large extent the subject matter 18 based on а course given at 
the University of Wisconsin. 

The book opens with five short chapters on light, unics, 
standards of light, vision and the representation of photometric 
quantities. These chapters ere well written, and should do 
much to clear up those fundamental paris of photometry on 
which students, and even engineers, are often at sea. Nome- 
times it would have been èn advantage if more hed been said 
ebout the diagrams, end we think и should always be made 
clear whether these are due to the author or to some oiher 
source ; in the letter case 16 is e convenience to have che source 
indicated. 

The chapters on photometers are good so far as they go, bui 
very little 1з said about the accuracy to be expected, and only а 
little more than а page is devoted to flicker photometers. Also, 
considering the present importance of illumination measure- 
ments, we should have expected more instruments for this pur- 
pose to be described. However, the purely photometric part 
of the book only occupies 83 pages, so that there is not room for 
very full treatment. | 

The remainder of the book is concerned. with electric lamps 
and illumination. In the chapter on incandescent lamps the 
usual information is given as to life, efficiency and characteristic 
curves. In the next chapter g few arc lamps (also the mercury 
and Moore lamps) are described in a general way, but the 
author confines himself chiefly to observations explaining the 
* why and wherefore " of the methods adopted. Then follows 
a chapter on gas lighting. in which are discussed briefly the 
various gases aveilable, and some of the lamps are described. 
Polar curves are given for open ges flames, upright and inverted 
mantles and “gas ares." The book concludes with short 
chapters on accessories for varying the distribution of light, on 
the calculation and representation of illumination, and on the 
principles of interior illumination. There is ап appendix 
containing tables and curves to facilitate photometric 
computations. 

The work will certainly be found useful, end probably the 
chief complaint of most readers will be that the book might be 
8 little larger. 


Leake’s Register of Industrial Plant for the Classification of 
Capital Outlay aud the Measurement of Depreciation: 
with Introductory Notes. By Р. D. Leake. (London: Н. 
Good & Sons.) 6s. net. 


This is à well-meaning attempt to reduce to practice ideal 
principles appertaining to depreciation, by providing for 
measuring and recording depreciation caused by wear and tear 
and through natural decay and obsolescence in perishing in- 
dustrial plant by а regular record of expired values based on 
estimates and revised estimates of the useful life of each class 
of plant, the register accompanying the introductory notes 
enabling the accountant to give immediate accounting effect 
in accordance with the rates of depreciation adopted, and being 
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devised both for new undertakings and for adoption by estab- 
lished ones, the notes giving valuable hints on the initial 
difficulties usually met with. 

The author favours the calculation of depreciation on the 
original cost of each different class of plant, instead of taking 
a percentage of diminishing ledger balances, in this respect 
running counter to the practice adopted by a large number of 
those concerned in the financial administration of industrial 
undertakings, and particularly to the method usually pursued 
Бу survevors of taxes on the instructions of the Board of 
Inland Revenue. 

It is pointed out in the introductory notes that the effect 
of reckoning depreciation on diminishing ledger balances has 
the objection that the amount deducted is larger in the earlier 
уеатз, thus varying inversely with the probable expenditure, 
and, in order to write the value down to scrap, much higher 
rates must be chosen than where a percentage of the original 
amount is deducted ; but though it may be conceded that the 
former method is nearer the ideal, the actual rates of depre- 
ciation chosen are unfortunately controlled to a great extent 
by the balance of net profit available for distribution, and it is 
somewhat probable that—except in a few fortunate under- 
takings—the actual amount of depreciation written off in the 
hooks of account will differ considerably from the amount there 
would be if the method of the author be chosen. 

On the other hand, the deduction of depreciation calculated 
on diminishing balances is a much less complicated procedure, 
and in consequence of sec. 26 of the Finance Act, 1907, pro- 
viding for the carrving forward of depreciation allowances 
if a loss has been made, or И the profits have been insufficient 
to cover the amount claimed, it will be found that the saving 
in income tax payments is of considerable value in the early 
and struggling vears of a new undertaking. 

The author admits that to carry out his suggestions would 
be a partial revolution in old accountancy methods, and it may 
be somewhat doubtful whether they will be largely adopted ; 
but they may at any rate be recommended for consideration by 
all who are interested in sound finance, J. J. H. 8. 


ELECTRICAL EFFECTS AT DRURY LANE THEATRE. 


' The aid of electrical illumination in producing scenic effects on 
the stave is probably invoked more particularly at Christmas 
than at any other time, for no pantomime is complete without 
some spectacular display whose beauty depends very much upon 
the facilitiesat hand. At the Theatre Royal, Drury-lane, these 
facilities are particularly complete, and there are, as usual, many 
scenes in which electricity plays a prominent part in “ Jack 
and the Beanstalk,” the pantomime now running. 

We described the electrical installation. in these columns 
some time ago, when a large pari of 15 was remodelled after 
damage by fire. Since then a switchboard has been added with 
six double-pole switches controlling the external lighting, 
which 13 effected by 12 Excello arc lamps. This board has an 
equal number of spare ways, which will be available for corona- 
tion illumination later on in the year. 

A feature of the control at Drury Lane is the electric sig- 
nalling board, on which are mounted a number of tumbler 
switches controlling lamp signals on the board itself. These 
lamps ere in series with others at the main switchboard and 
in various parts of the building wherever any stage lighting is 
controlled. Thus the stage-manager is able to signal all parts 
with the greatest eese ; and as all the lamps on any one circuit 
are in series, there is no question as to the signals being received 
by those concerned. Moreover, this method avoids bell 
signals, which are liable to be annoying to the audience. 

To return to the pantomime, ' Jack and the Beanstalk ” 
opens with a sunset on Leith Hill, in which the colouring is 
obtained by the usual red, white and bluelamps; by varying the 
intensity and proportion of the lamps, and using both trans- 
mitted and reflected light on the scenery, very artistic.effects 
are the result. Soon after, a comet, with a fairy Teclining on 


the tail, moves rapidly across the sky, somewhat defving the 
laws of astronomy ; this is a lantern effect, a lantern slide of 
the comet being moved slowly across the field. In a leter 
scene fairies become slowly visible in the tree trunks by suicable 
top illumination carried on the scenery itself. At one time a 
violent storm rages, and this is rendered realistic by a heavy 
fan blast across the stage. One of ihe prettiest scenes is where 
а rainbow appears; this is painted on gauze, which also 
carries glass spengles, end when the light is thrown upon it 
the effect is very pleasing.  Titamia’s bower affords 2 fine spec- 
tacular finale to the first part, and the scenery for this includes 
eight large harps and one small one. The “strings " of these 
harps are of laths, 1} in. wide at 4 in. centres end 16 ft. long. 
end these each carry г number of lemp-holders, besides being 
wreathed. Each of the lerge harps carries 200 5-c.p. lamps, 
and the total current required is over 300 amperes. For i hese 
harps special control boards have been fitted, each having a 
circular switch which passes over а numbér of contacis, similar 
to а batterv regulating switch, end these contacts are so con- 
nected up thet, as the switch is moved round, а band of lamps 
lights up on each herp, end eppears to travel downwards. The 
result is very pleasing, end should eppeel to both juveniles 
end * grown-ups.” who look upon а visit to Drury Lane as an 
essential part of the Christmas holiday. 

Our thanks are due to the management for their courtesy in 
showing us how the verious effects are produced. 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 


(Continued f rom page #75.) 
Messrs. EVERETT, EpGcUMBE & Co. had, as in previous vears, a 
most interesting display of apparatus, the majority of the instru- 
ments not having been exhibited previously. Perhaps most interest 


was taken in the * Luxometer." This small instrument, which is 
shown in use in Fig. 10, measures only 7 in. by 3$ in. by 2 in., end 


Fic. 10,--Ро кет “ Гохоматев ' ок Magssks. 
EVERETT, ErGCUMDE & Co., IN USE. 


& Co. 


weighs leas than a pound. гла is the outcome of a number of years’ 
experience with various forms of portable end other photometers. 
It consists of a self-contained standardised Jemp which throws a 
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Fie. 1). —TROLLEY STANDARD LEAKAGE INDI- 
CATOR OF MessRs. Evererr, lEipGCcUMDBE 


beam of light on to an inclined sercen.as in the Trotter standard | 


portable photometer. А mirror from which the central portion of 


the silvering has been removed is viewed through an eye-piece, and 


18 set at such an angle that it reflects into the eye-piece the inclined 
screen above mentioned. The eye, therefore, sees in the field of 
View, a small annular patch representing the inclined screen and a 
central portion which is cut away. Through this central portion, 


the object, tho illumination of which is to be determined, is viewed. | 


ер i 2 7 | Е А . 
The angle made by the inclined screen with the rays of light is vari- 


able by means of a milled head, and is adjusted until the illumina- 
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tion of the central and outer parts of the field of view coincide on 
the well-known Trotter principle. The illumination of the object 
viewed can then be read off on a direct-reading scale, graduated 
usually from 0 to 4 candle-feet. | 

When it is wished to determine the intrinsic brilliency of è surface 
the above procedure is followed, and the seme can be don? by view- 
ing a surface placed horizontally. if the horizontal illumination at 
any point is required. For the sake of simplicity and compactness, 
however. a transparent opal sereen is provided with the instrument 
and is placed just over the central portion of mirror alluded to above. 
This opal sereen receives the illumination to be measured. and in 
this way the measurements of the illumination on the sereen at any 
required angle can be гї once read off on the scale, or the candle- 
power of the lamp can be determined by multiplying the square of 
the distence between the lamp and the photometer. The instru- 
ment is so @rranged that а new internal lamp can be at any time 
substituted without disturbing the celibration in опу way, and 
the calibration can be corrected et any time against an external 
stenderd lamp. The battery for supplying current to the lemp can 
be carried comfortably in a pocket. 

For many purposes, particularly for the use of architects. sur- 
vevors, medicel officers, &c., it is importent to be able to deter- 
mine, not only the illumination in foot-cendles of è certain room 
lighted by daylight, but also the coefficient of that room. that is to 
sav, to obtain some figure expressing the illumination of the room 
independently of whether the day on which the test is made is a 
bright day or a dull day. For this purpose, the daylight attach- 
ment devised by Mr. Trotter, and subsequently developed by Mr. 
Waldron, has been adopted, so that eltogether the Luxometer is 
сарае of carrving out photometric measurements of every kind. 

As regards the well-known Trotter portable photometer. this 
instrument has recently received several improvements, among 
which may be mentioned the substitution of a single lamp for the 
two lamps previously emploved, thus increasing considerably the 
simplicity of manipulation, and the use of a straight filament lamp, 
whereby the accuracy is much improved. Also, as à consequence 
of doing away with o1? of the lamps, one scale only is now employed, 


ена mi 

Fic. 12.—ELECTROSTA TIC CHARGE 
INDICATOR WITH CONDENSERS 
(Eveserr Epocumer & Co.) 


and this is very open at the lower readings which are so important 
when measuring illumination in street lighting. 

The photometer bench equipment exhibited comprised, in addi- 
tion to the various standard adjuncts, the latest form of Conroy 
photometer head. The best dimensions for this head have heen 
carefully got out by Mr. А. P. Trotter. Thess dimensions are 2 in. 
by 33in. by 2}in. The head is fitted with Crova light filters 
employing dyes suggested by Мг. A. P. Trotter instead of the 
chemical solutions recommended by Crova. These practically get 
rid of small colour differences such as where a Hefner or candle is 
compared with a metal lamp. They are not suitable, however for 
lamps differing widely in colour. i 

The trolley standard leakage indicator shown by Messrs. Everett 

5 MP b L] 
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Edgcumbe has been devised by Mr. A. Н. Pott, of the North Metro- 
politan Tramways Co. It has been introduced to meet the Board 
of Trade requirements as regards an audible signal for at once indi- 
cating à contact between the cable leading the current from the 
trolley wheel to the car motor and the standard fixed to the top deck 
and carrying the boom. 

In the past various devices have been employed, such as red 
lamps, &c., but they usually labour under the serious disadvantage 
that should thev become deranged, there is no means of indicating 
the fact. Mr. Pott’s arrangement overcomes this objection. 

Fig. 11 shows the general appearance of the apparatus, and the 
internal connections are such that a fuse is inserted in the circuit 
connecting the trolley standard to earth, this fuse being shunted by 
a special high voltage © hooter,” designed to work continuously at 
any voltage between 400 and 600 volts. 

Should the standard become alive through the occurrence of a 
fault in the insulation, the fuse blows and the *' hooter " continues 
to sound until the trolley wheel has been pulled off the line. Ву 
means of a small press key the whole arrangement cen be instantly 
tested at any moment without its being песеззогу to make any 
external connections whatever. When the deck of the car has been 
cleared of passengers, 2 switch can be opened, thus cutting out the 
“ hooter," and the trolley egain be placed on the line. То prevent 
this switch being opened in any other circumstances, it is placed 
under а mica-covered opening in the cover, which has to be forced 
in before the switch can be reached. 

In some cases it may possibly be desired to retain the red lamps 
at present installed on a car and yet, at the same time, to comply 
with the Board of Trade's recommendation as regards the fitting of 
an audible signal. For this purpose a simpler modification has also 
been introduced consisting of a 500 volt ' hooter " in cast-iron case, 
with switch end mica window complete, which ean be connected in 
parallel with the existing red lamps and ensures that, even should 
these latter become deranged, а continuous and distinctive audible 
signal is given. It may Ъз mentioned that the overall dimensions 
of either apparatus are 7 in. by 4} in. by 4 in. 

The desirability of removing from a station switchboard all high- 
teasion apparatus is now generall у appreciated. For some purposes, 
however, electrostatic voltmeters are indispensable, for example, 
when used as leakage indicators, and in such a case they may well be 
used in series with condensors, thus reducing the pressure across th 
instrument itself. They have also been employed as indicators for 
showing whether the mains are alive or not. The scale in this case 
is ususlly coloured hif whit» and helf red, marked “alive " and 
“dead” respectively. The arrangement is shown in Fig. 12. 

Messrs. Everett, Edgeumbe's rotary synchroniser was shown at 
the exhibition a угут ago and was described in our columns. ‘The 
type exhibited on the present occasion had been considerably modi- 
fied from the previous instrument. One of the chief alterations is 
the provision of an efficient damping arrangement, consisting of a 
copper dise. The desirability of a damped instrument is becoming 
more and more importent in view of the increasing use of rotary 
converters, which are very sensitive аз regards ра aralleling. 

Central station engineers will also be indebted to Messrs. Everett, 
Edgcumbe for the introduction of & central zero paralleling volt- 
meter for alternate current switchboards. The want of such an 
instrument has been long felt, owing to the success of the continuous 
current pattern in central station operations. The alternate-current 
instrument shown had an extremely open scale and should prove 
very acceptable. We hope to give a full description of this volt- 
meter in a later issue. 

As to other apparatus on this stand, the Trotter accelerometer 
end gradient measurer, the frequency indicators, recording ammeters 
and voltmeters, testing sets, portable direct.reading lamp photo- 
meter (for use in daylight), &c., have already been described in our 
columns and are now in extensive use. 


its initial position, from which it again starts to record. То ensure 
that the gas is at the same temperature in passing through the two 
meters, it is passed through a temperature equaliser before entering 
each meter. This equaliser consists of a series of water-cooled pipes. 
As many as 25 analyses can be obtained per hour, but the number 
can be varied by controlling the amount of gas. 

One of these recorders has been installed by the Cambridge Еес- 
tric Supply Co., and we understand it resulted in a saving of 49 tons 


за 


Ею. 13.—Bi-METER CO, RECORDER OF CAMBRIDGE SCIENTIFIC 
INsTRUMENT Co. 


of coal in November last. The advantages claimed for the Bi-meter 
CO, recorder are as follows: (1) Since the essential part of the 
recorder consists only of two ordinary gas meters, it is simple, casily 
understood and runs continuously with scarcely any attention 
beyond changing the charts and renewing the lime. (2) The instru- 
ment is enclosed in a metal case and contains no glass parta; it is as 
robu3t as an ordinary gas meter. (3) № indiarubber tubing is 
employed, metal piping being used throughout; it is therefore 
especially suitable for use in hot positions and in the tropics. (4) 


In the introduction of new apparatus the CAMBRIDGE NSCIENTIFIO 
INSTRUMENT Co. have always been to the fore and their exhibit 
has always been опе of the most interesting. We mentioned 
recently the new CO, recorder of this firm. This instrument 


is illustrated in Fig. 13. whilst the principle on which it operates d PIA G мр drawing шош. ШОШ 
° . » . * е е п 3 * 
ijs clearly indicated in Fig. 14. It will be noticed that а sample of €i трн Equaliser, H Inlet Water from Cistern, 


the products of combustion is drawn from the flue through the 
recorder by means of а water aspirator. The gas is first cleaned by 
being passed through a soot filter, and is then led through a tem- 
perature equaliser to the first of two meters. After passing through 
this the CO, is absorbed in a chamber, the remaining body of gas 
being measured by the second meter. The two meters are con- 
nected by differential gearing to the mechanism driving the record- 
ing pen, so that the difference in volume of the gas due to the absorp- 
tion of the CO, is recorded. After a certain definite volume of flue 
gas has passed through the first meter, the pen is made to drop to 


C2 Temperature Equaliser. VM : 

D Meter 1 (before absorption of СО»). J Outlet Gas Water to Drain 

E Meter 2 (after absorption of CO2) K Record Chart on Recording Drum, 
Е Absorption Chamber. L Differential Pen Drive. 


Ею. 14.—DIAGRAM ILLUSTRATING PRINCIPLE OF BI-METER CO, RECORDER 
(CAMBRIDGE SCIENTIFIC INSTRUMENT Co, 


Since the gas flows uniformly and continuously through the meters, 
there is no tendency for any portion of the apparatus to stick. (5) 


recorder is low. (7) The cost of running is also very low, being 


The absorbent material used is dry lime. (6) The initial cost of the | 
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approximately as follows: (a) About 1 pennyworth of lime is used 
monthly; (^)about 2] gallons of water per hour operate the instru- 
ment; (c) the cost of renewals or repairs is practically nil. 

The Brearley 2pparatus for recalescence curves, exhibited by the 
Cambridge Scientific Instrument Со. is a semi-automatic device 
employed for marking the recalescence curve of а specimen of steel 
or other metal. <A small tube furnace is connected, in series with a 
regulating rheostat, to гп electric supply mein, so as to heat up the 
specimen of steel inside the furnace. А thermo-couple, the hot 
junction of which is placed in the heated specimen, has its cold 
junction connected through a series resistance to an Ayrton-Mather 
galvanometer, of which the sensitivity may be altered. А Nernst 
lamp, supported on a tripod stand, flashes a light on to the moving 
mirror of the galvenometer and the light is reflected by this mirror 
on to a scale graduated in millimetres, and usually fixed at a dis- 
tance of | metre from the galvanometer. 

The Brearley apparatus proper (Fig. 15) consistsof a drum, L, and 
a sliding carriage, N, the latter carrying two pointers. The first of 
these pointers, M, is fixed, and the second, immediately below the 
first, carries à pen and is depressible. To the sliding carriage N is 
fixed an electromagnet, which is energised every second, and causes 
the movable pointer to he depressed on to the drum L. The pointer 
M, which is fixed to the carriage, is made to follow the reflection on 
the graduated scale; this is effected by hend, by the turning of a 
handle at the end of г long horizontal screw. The second pointer 
carrying the pen automatically marks the position of the reflected 
ray every second оп the record chart. As to the method of ener- 
gising the armature on the sliding carriage, this is done from an 
accumulator, connected in series with a seconds contact clock. 
Every second this clock comrletes the circuit through the electro- 


Ею. 15.—BREARLEY RECALESCENCE CURVE TRACER OF CAMBRIDGE 
SCIENTIFIC INSTRUMENT Со. 


magnet on the carriage, and couses the pen pointer to be attracted 
towards the paper. Another electromagnet serves to rotate the 
drum L every second through 2 rack and pinion. А paper chart 
being wound on the drum, a series of dots is obtained on the chart, 
forming a regular curve of the temperatures of the steel specimen 
which is heated in the furnace. 


The Avrton-Mather galvanometer of high sensitivity, illustrated in 
Fig. 16 herewith, is of this Company's well-known pattern, in which 
the coil is separately mounted in a suspension tube, and is therefore 
easily removable, and can he readily 
changed for other coils if desired. 
The feature of the high sensitivity 
instrument exhibited is its exceed- 
ingly light and compsct coil, with a 
suspension strip 200 mm. long. and 
consequent long period. The stand- 
ard resistance of the moving system 
18 about 250 ohms, and its free perod 
about 3 seconds. It is interesting 
to note that the sensitivity obtained 
18 по less than 740 mm. per micro- 
ampere at a scale distance of 1 metre. 
, in thermoelectric pyrometry tke 

cold" ends of the couples in 
the Pyrometer head are liable to be subjected to very variable tem- 
peratures, introducing errors in the readings. То meet this difficulty 
the Cambridge Scientific Instrument Co. have placed on the market 
compensating leads (Peake’s patent) made of copper and copper-nickel 
alloy, having the same thermo E.M.F. as the platinum-rhodium 
couple ; these are run in opposition to the couple in the head of the 


pyrometer, thus removing the cold junction to the galvanometer and 
securing a greater accuracy by reason of more constant temperature. 

A recording clinical thermometer of the thermoelectric type was 
also exhibited. This is an improved pattern of the type first used by 
the late Dr. Gamgee. The thermo-couple consists of copper and 
constantan, and can be made for use in either the axilla or the rectum 
of the patient. A record of the patient’s temperature is obtained 
on а sensitive recording galvanometer—a record is reproduced in 
Fig. 17. The feature of the apparatus shown, however, was the 
thermostat for maintaining the * cold ” junction of the thermo-couple 


Fio. 16, —AYRTON- MATHER GALVANOMETER OF HIGH SENSITIVITY 
(CAMBRIDGE SCIENTIFIC INSTRUMENT Co). 


at à constant temperature. It consisted of a heat insulating vesse 
of the Dewar type. inside which were fixed two coils and a thermo- 
static relay (хее Fig. 18). The latter consists of two bimetallic strips 
(copper and invar) fixed at their lower en's, but with their upper 
ends free. А screw is attached to the upper end of the one, and 
adjusted so as to come into contact with the other strip only when 
the temperature of the strips exceeds the required temperature, say, 
35°C. If the temperature inside the vessel is below 35 deg. a current 
flows through two heating coils; but as soon as the temperature 
reaches 35°C. the movement of the strips relatively to each other is 
sufficient to cause the screw on the one strip to touch the other strip, 
the result being that one of the heating coils is short-circuited. It is 
stated that the temperature can be maintained constant to 0-1°C. 
We hope to give full particulars of this interesting piece of apparatus 
in a later issue. 

Mention тау also be made of a control board to give a false zero 
and thu: more open readings. А constant E.M.F. is opposed to the 


Fic. 17.—RECORD OBTAINED WITH (THERMO-ELECTRIC RECORDING CLINICAL THERMOMETER, 


E.M.F. of the thermo-couple, во that at some particular temperature 
no current is given by the couple, this temperature corresponding to 
the zero of the scale. The scale can thereby be made much more 
open, so that the readings can be more accurately ascertained. The 
opposing E.M.F. is obtained by what is practically a-simple potentio- 
meter arrangement, whilst the: connections are such that by-a single 
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movement of a switch the millivoltmeter itself is disconnected from | leaf is attracted out of the vertical by an inclined charged plate. The 
the thermo-couple and made use of to check the current in the | leaf is contained in а metal case, and is observed by г 2, microscope, the 


potentiometer wire. А variable rheostat is included to adjust the | plate being maintained at а constant potential. It is possible to 
current to the desired value. 


I 
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SCIENTIFIC INSTRUMENT Co.). (GAMBRELL BRnos.). 


! The tilted gold leaf clectrometer, however, probably attracted the | secure either complete stability over the whole of the path of the leaf, 
most attention on this stand. An improved pattern of this instru. | or instability over part of it. In practice, th» experimenter en- 
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Polential Divider Fr;. 22.— SECTION THROUGH TILTED | 
Гіз. 19 GOLD LEAF ELECTROMETER. Е е ИЕ Е 
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ment, which was first introduced Бу Mr. С. Т. В. Wilson, F.R.S., іп | deavours to work as near es possible to the region where the condi- 
1903, has been designed in co-operation with Mr. Wilson and Dr. | tions give the intervening infinite sensitivencss. 
С. W. C. Kaye, and was shown in operation, the electrification due to The most interesting new appare*us shown by Messrs. GAMBRELL. 
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enables measurements to be mede quickly. but at the same time with 
accuracy. Other features, which will be apparent from the illustra- 
tion, are that all parts are readily accessible, and that confusion in th > 
working is practically impossible. Thus, all the terminals ure at the 
top of the instrument. and are plainly marked. The dials are fixed 
on the sloping desk and the jockey and scale are at the base. The 
slide wire is situated under the scale and out of the way, and the key 
ean be locked when on the wire in any position. Provision is made 
for securing a uniform pressure between the key and the wire. 
important. feature is the fine adjustment rheostat, this being made 
particularly robust. 

As regards the lantera apparatus desigaed by Mr. J. Paley Yorke 
for illustrating electrical engineering instruments, additional models 
have beea introduced; and among those shown were an ammeter 
illustrating dash-pot arrangements (see Fig. 21), a wattmeter, energy 
meter, induction motors, a four-pole ficld-magnet with armature 
cores of smooth or slotted type. illustrating the field of such a machine. 
distortion of field under load, &c. 

The novelty on Messrs. А. C. Cossor’s stand was the heavy discharge 


radiator tube illustrated in Fig. 23. This tube has been especially 
designed for use with hesvy discharge coils for instantaneous radio- 


An 


battery. In practice the large coil A іч a transformer which is wound 
with two secondaries, and has a neutral point forming one pole of the 
continuous-current system. These two secondaries are connected 


up alternately end synchronously at cach half- phase, so that the cir- 
cuit fed Бу these secondaries receives uni-directional current at any 
desired voltage. 


For instance, elternvting current from public mains 


Fic. 23.— Heavy Discuarnce Teer or Messrs. А. С. Cossor, 


gr:phy and for lengthy screen ex^min^tions when heavy currents are 
used. The anode is fitted with several radiating discs made of alu- 
minium. These are intended for cooling purposes. A branch tube 
which is designed for ихо as а regulator is also provided. This tube 
contains a length of smeller glass tube wrapped with asbestos, over 
which eluminium wire is coiled, while inside the tube is « strip of 
aluminium, and wires from this strip extend outside to nesr the ter- 
minəl of the tube. When the current through the tube becomes 
too strong an eir-bubble is liberated from the asbestos lagging, as 
soon as а spark pesses from s terminal to the branch circuit. The 
enti-cathode consists of a heavy platinised nickel dise, which is 
welded on to a stout copper tube. Another exhibit on this stand 
wes the latest. pattern of Rose's high-vacuum oil pump. This has 
heen especially designed for exhausting metal filament lamps. The 
high vacuum evlinder is surrounded by г solenoid which is moved up 
and down and drags with it the iron piston of the pump. This piston 
pesses into the cylinder through en oil-sealed ground metal joint. 
Г his high vacuum pump is mounted with a low vacuum pump with 
which it works in series. Cooper's speed indicator, which was de- 
scribed in Тик ELECTRICIAN, Vol. LXIV., p. 240, and which depends 
for Из action on the rotation of an anchor-shaped glass vessel con- 
(атте mercury and another liquid, was also on view. 
Messrs, MUIRHEAD & Со. showed an electromagnetic rectifier. This 
Instrument 18 illustrated in Fig. 24, while Fig. 25 isa diagram of the 
connections employed. The instrument consists of a large coil, А. 
from which tappings are taken to two smaller coils B and С. These 
coils work a vibratory armature which carries two other coils, D and 
| is Ee ies other, M with the first cell of the battery to be 
bent tha : pi pu = A ar magnet, and to its ends are attached 
WE prings w hich rest cgainst всгемв гв shown. Another pair 
prings arms which are fixed to the middle of the bar rest against 
ан „чс, form the terminals of a circuit. This circuit con- 
point of ieee m à fed from the large coil А. The middle 
last-mentioned s сла ough the battery to the contre of the 
the instrument dd res The alternate current which is fed into 
for the time ses the system to vibrate so that the positive pole 
g 13 always connected to the positive pole of the 


Fic. 24.—ELECTROMAGNETIC RECTIFIER 
or Messrs. MUIRHEAD & Со. 


may be used to charge а small accumulator battery The energy loss 
in the rectifier is only about 10 per cent., while should the mains cur- 
rent cease to flow the rectifier et once stops and automatically cuts 
out the battery. No automatic switch is therefore necessary. This 
apparatus, it is claimed, will start on any load, and works with the 
same efficiency under all conditions. Further, it utilises the full 
wave without sparking. 
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Fic, 25,— )тАлатАМ of Мешнелю RECTIFIER 


Messrs. Townson & MERCER showed a selection of gas analy sis 
apparatus, including that due to Dickenson, Gair and Hornby. They 


also exhibited the Warner optical pyrometer, in which a small metal 


filament lamp is utilised, Fournier thermometers and various experi- 
mental mechanical apparatus for class and students’ practical work, 


(To be continued.) 
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CORRESPONDENCE. 
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* TURNING DOWN ” ELECTRIC LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : At the present time there is a big scheme of advertising 
on foot relating to а regulating switch for incandescent electric 
lamps. According to the circulars the said regulating switch 
is something phenomenal, but on examination I find it is simply 
a neat design embodying the old and wasteful method of put- 
ting resistances in circuit with the lamps. The circular says, 
“ You turn up your electric light and you turn it down just like 
gas," and a summary of advantages is set out. The advertise- 
ment includes e Faraday House certificate of а tesi on one 
of the switches, but this certificate makes no reference to the 
very heavy current consumpiion per candle-power due to the 
energy taken Бу ihe resistence. In the whole of the circular 
there is no reference to watis per candle-power, and I think, 
therefore, thet the figures appearing hereunder, which are the 
result of tesis made on one of these switches obtained out of 
stock from a contractor, will be interesting :— 


' 


Position of Total| Lamp | Resist. Candle. | Watts | Total watts 
switch. watts. watts. | watts. power. рег с.р.  perc.p. 
Full on ...... 64 6 0 420 | L52 , 152 
First stop... 52 34 18 90 3-77 5-77 
Secondstop. 44 | 21 23 2:0 10-5 22.0 
Third stop... 38 | 15 23 07* 21-4* 54-0* 
Fourth stop.. | 30 | 8 22 0.2*  400* | 150-0" 


These figures were obtained with a metal filament lamp, and 
if a carbon lamp had been used the watts per candle-power 
would be much heavier. 

I should not think of recommending a device which entails 
such a heavy and wasteful expenditure of energy per candle- 
power obtained. It would be far better and more economical 
to use two lamps, one of the candle-power required for ordinary 
illumination. and the other of small candle-power to be used as 
a night-light. In this way a consumer would get something 
like good value for his money. I believe lamp makers can pro- 
duce lamps with the two filaments in one bulb, and that such 
lamps are already in the market, this being a reasonably 
efficient and economical arrangement.—I am, &c., 

Harrogate, Dec. 30. (тко. WILKINSON. 

[This letter is referred to in our Editorial Notes, —Ep. 7.] 


SEPARATION OF OIL FROM CONDENSER WATER BY 
ELECTROLYSIS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In reading the abstract from Mr. Ridsdale Ellis’s 
Paper published in your issue of the 30th ult. on the Davis- 
Perrett patent process and the discussion on the same there 
appear to be two or three statements that call for remark, as, 
without wishing to dispute Mr. Ellis’s theories, our experience 
of the process does not accord with the figures given. With 
regard to freedom from oil, analysis shows that the total 
organic residue found is as low as 1 part in 7,000,000, and it 
is a debatable point as to whether that is oil, as the water is 
far purer than distilled water and the sample anelvsed wes 
taken from an ordinary plant in а power siation. 

With regard to soda costing 14. per 1,000 gallons, we find 
that ordinary hard water is, for many reasons, beiter than 
soda, so that we now do not use any; therefore, № cosis 
nothing, nor is there any labour required ; and we ceriainly 
do not find that it requires, where we use hard water for the 
sake of the calcium salts, ‘ that sufficient would have to be 
added for the condenser water $0 contain nine grains рег 
gallon," nor anything approaching that amount. 

Nor is 16 necessary for the plates to be 1 in. thick when using 
bipolar electrodes; as а matter of fact, though we have used 
bipolar plates for years we never have them } in. thick, even 


when new, and we use them up to the last until they are eaten 
into holes, without getting trouble. 


—— — —M M — 


Approximately. 


nnn o 


With regard to the trouble thet Dr. Southcombe зауз he has 


experienced we can only conclude thai he ^ has been working 
without the book." If the plant as supplied is worked accord- 


ing to instructions our experience has been that nothing need 
pass the filter but pure water. 

Mr. Hadfield might be interested to know that the process 
is working satisfactorily in ell paris of the world.—We are, &c., 
Davis-PrRRETT (Lrp.) 
Caxton House, Westminster. Jon. 4. 


THE BRUSH QUARTZLITE LAMP. 


In its earlier forins the mercury vapour lemp failed to come into 
extensive use, chiefly owing to the undesirable quality of the light. 
It was discovered some time »go that the spectrum changed con- 
siderably with the current density. and that if a quartz tube were 


г— m ши 
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Fig, 1. MECHANISM OF QUARTZLITE LAMr, 


used in place of glass this density might be so high as to give a very 
much improved spectrum. In the latest form of Bastian lamp. 
which has been acquired by the Brush Co.. and is known as the 
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Кто. 2. —ExTERIOR VIEW ОР QUARTZLITE LAMP, 


“ Quartzlite Lamp." the tube is of quartz. and as the current density 
is high this tube is quite short, even for circuits of 100 to 250 volts. 
The spectrum is further improved by the use of tantalum for the 
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metal electrode. One result of using quartz is that a large proportion 
of ultra-violet light is transmitted, and as this may have a barmful 
n on the skin it is essential that an outer glass globe should be 

The rated candle-power of the standard 3:5 ampere lamp varies 
from 1,800 to 2,500 c.p., according to the pressure of the circuit. 
Although the colour of the light still restricts the use of the lamp to 
some extent, it furnishes a most economical illumination for large 
open spaces such as harbours, docks, shipyards, &c., whilst even for 
certain factories, warehouses and workshops, where the quality of 
light is not 80 important as its quantity, the lamp may be adopted 
with advantage. 

The burner of the Brush lamp, which is a development of the 
Bastian lamp and of which an external view is given in Fig. 2, 
consists of a vacuum tube of quartz about 8 in. long. The air is 


Candle Power. 
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exhausted from this tube and at either end is a receptacle conta ing 
the positive and negative electrodes. 

The process of switehing on the lamp allows the current to pass 
through the shunt tilting solenoids, which tip up the burner so as to 
cause the mercury momentarily to connect the electrodes. The 
solenoids being thereby put out of action as explained below, the 
burner is allowed to fall to its original position, an are being formed 
between the positive electrode and the retreating mercury. At the 
moment that the two electrodes of the burner are connected by the 
stream of mercury a small electro-magnet in series with the burner 
opens the shunt circuit and во disconnects the tilting coils, Im- 
mediately, however, that the main current is interrupted, the cut- 
out switch falls by gravity, so that the tilting circuit is ready to 
operate again. The mechanism of the lamp is shown in Fig. 1, from 
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Fic. 4.—DisTRIBUTION OF Licht WITH FROSTED GLOBE. 
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which it will be noticed that а metal 
burner. ‘This, of course, plays an поро 


of the light. 

Fig. 3 herewith shows the distribution of candle power 
lite lamp, rated at 3 220 vo S 
carried out at the National Physical Laboratory: 
fitted with an opal globe. The mean Pe illu 
was calculated to be 1,220, the maximum vertica lobe was used. 
2,700 candles, In a further test when 9 frosted g 


mean hemispherical candle-power was found to be 1,480, so that the 
efficiency is above 2 с.р. per watt. - The distribution of light with 
the frosted globe is shown in Fig. 4. | 

In the recent discussion on Prof. Marchant’s Paper before the 
Illuminating Engineering Society, reference was made to the smell 
of ozone noticeable when thelamp was burning. We notice that in a 
recent issue of the ‘‘ Lancet " it is stated that the presence of ozone 
can be readily detected by chemical tests, and that the Quartzlite 
lamp must therefore have a favourable influence on the air in a room. 

An advantage of the Quartzlite lamp is that no attention is neces- 
вагу, and as the life of the lamp averages about 1,500 hours it will 
be seen that theT"saving in carbons and retrimming may weigh 
largely with some users of artificial light. As a matter of fact we are 
informed that the Quartzlite lamp is regarded favourably by the 
Port of¢London Authority, the Admiralty and many important 
dock authorities. so that in addition to its increasing use for railway 
goods yards, the Quartzlite lamp is likely to be extensively employed 
for certain classes of outdoor lighting in the future. | | 


AN ELECTRICAL HOISTING EQUIPMENT IN THE 
TRANSVAAL. 


The development ia the use of electrically-driven plant for mining 
work has certainly been as rapid in the Transvaal as in other parts 
of the world. That this should be so is not surprising, considering 
the convenience and economy which is attendant on the use of this 
class of equipment. Among the latest South African collieries to 
adopt the electric drive are the Rand Collieries, near Johannesburg. 
Between the end of the East Rand Proprietary Mines property and 
the mines at New Kleinfontein and Van Ryn there was a break in 
the work owing to the fact that the gold reefs in this district were 
во overlaid by coal measures as to be difficult to trace. 

Some years ago, however, a coa] mine was started, and boring 
operations proved that a gold reef existed below the vounger forma- 
tion. The property, however, lay dormant until lately, when it 
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lectrical equipment із widely used, but atten- 
tion may be specially called to the hoisting and winding plant. 

At the Rand Collicries there are two shafts, one of which, No. 1, 
is in an advanced condition. For this shaft there are two hoists, 
one capable of lifting six tons, and the other capable of lifting threo 
tons of rock. The drums are of the сопіса! type, varying m dia- 
meter from 10 ft. to 173 ft., and are directly coupled p rd 
current separately excited motors. These latter are appi e 
current from variable voltage generators On the War о 
svstem. Special provision is made to ensure safe VOTE Sa n ed 
to obtain the best results, the continuous-current mac Е 
fitted with auxiliary poles and compensating winding А s 

les. It is estimated that by the use of electrical MEE ings s 
Pe ls. per ton will be effected in working costs. m s | : с 
plied from the Victoria Falls Eu E Dr s оба 
former house, Ri vie n the Rand, though orders have. wo 
hoist is at present bal о t The load diagram of the 
understand, been given for ир dia ram. Tho depth of the 
hoist is shown in toe ен: Кл: 200 tons in the case o 
wind is 2,970 ft., and the output pe 
the 6-ton hoist. nerally realised what 
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three-phase motor a Jarge amount of power has to be ано 
the liquid. starter, while the braking effect sct up by reversing the 
rotation of the rotating field relatively to the rotation of the rotor 
requires a lerge supply of power, even with a big resistance in circuit 
with the rotor winding. То reduce the energy necessary for brak- 
ing. eddy current brakes are being supplied. consisting of a cast-iron 
water-cooled voke with a fly wheel on the same shaft as the induction 
motor. ltis fitted with poles like the rotor of an alternator. When 
braking is required. the field. coils on the poles are excited by con- 
tinuous current, so causing eddy currents in the yoke which set up 


a braking torque. 
a 


PROVISIONAL ELECTRIC LIGHTING ORDERS. 


During October and November we gave particulars of che 
notices of intention to apply for Provisional Elecirie Lighting 
Orders in the 1911 Session, and we now publish а complete 
list of the eppliceiions for orders deposited. with the Board of 
Trade by December 21, 1910. There за slight increase т 
the total number of applications (28 against 25 in 1910 end 
13 in 1909), but severel ere for extensions of arees of supply, 
amendment of powers, &c. There 1s one London applicztion 
(for Bermondsey) : three applications аге from Scotland, but 
only one from Ireland. 11 of the applications are mede by 
local authorities and 16 by companies or private individuals, 
compared with 14 and И respectively ш 1910. 

T tle of Order and Arca. Promoters. 


Accrington (extension to Urban District of Corporation, 
Clayton-le-Moors and Parish of Altham) 


Aldeburgh |....... eer ........ Christy Bros. & Co. 
Alloa (extension) у.е —— СТГ, Qo Corporation. 
Ashford (Ashford, Parishes of Eastwell, Ken- East Kent Electric Sup- 
nington, Sevington and Willesborough in ply Co. 
Е. Ashford, and Great Chart, Hothfield and 
Kingsnorth in W. Ashford) 
Blandford ............ HUNTER. 
ООО РТИ MM UE Council. 
Budleigh КаМ етой. iles a J. & W. Purves. 


Carlisle (extension to portion of Carlisle Rural Corporation. 
District) 

Chepping Wycombe (extension to portion of Wycombe (Borough) 
Borough of Chepping Wycombe and Electric Light & 
Parishes of W. Wycombe, Chepping Wy- Power Co. 
combe Rural and Hughendon) 

Chichester (extension to Urban Districts of Chichester Electric 
Bognor and Littlehampton, Parishes of Light & Power Co. 
Aldingbourne, Appledram, Barnham, Ber- 
sted, Boxgrove, Donnington, &e., in West- 
hampnett, Bosham in Westbourne and 
Parishes of Ford and Climping in East 


Preston) 
Cireneester ........... ТОГОТО s sus dames H. Edwards. 
Donaghadee „ини Urban District Council. 


Fife (Inverkeithing, Burntisland, Kinghorn, Fife Tramway, Light & 
Dysart. Falkland, Buckhaven, Methil and Power Со. 
Innerleven. Leven, Markinch and Leslie, and 
Parishes of Carnock, Saline, Torryburn, Ке. 


Grangemouth (amendment) п... OO Corporation. 

Harrow and District (extension. to Urban Harrow Electric Light 
District of Wealdstone and Parish of Pinner & Power Co. | 
in Hendon Rural District) 

Теоптая ет... нина eese dames Н. Edwards. 


London (Bermondsey) (portion of Borough of Borough Council. 
Bermondsey) | | 
Maeclestield.......... eeseseseseeeeseeesseses NOW Electricity Com- 
_ pany of Macclesfield. 
Neweastle-upon- Tyne (Kenton extension)...... Neweastle - upon - Tyne 
Electric Supply Co. 
Pateley Bridge (portions of Parishes of Bewer- Christy Bros. & Co. 
ley and High and Low Bishopside in Pateley | 


Bridge) 
Portishead and District.............. нане Christy Bros; & Со. 
Rhondda: вносна а sat ЕЕ eese Urban District’ Council. 
Salisbury (extension to portion of City of Salisbury Electric Light 
Salisbury and portions of Parishes of Bem- & Supply Со. | 


erton in Wilton Rural. District and W. 
Harnham in Salisbury Rural District) 
Sandwich, Deal, Walmer and District .......... Sandwich, Deal and 
Walmer — Electricity 
Supply Co. 
Sevenoaks co. нии Urban District Council. 
Uxbridge and District (transfer)... Uxbridge & District 
Electric Supply Co. 
Wimbledon (extension to Urban District of Corporation. 
Maldens and Coombe) 
Witney ........... 


ооо ооо 9 ооо ве воб овоо еее бое езет е Urban District Council. 
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PADDINGTON (LONDON) STREET LIGHTING TENDERS. 


At tho meeting of Paddington Borough Council on Tuesday the report 
of the General Purpos?s Committee on street lighting was presented. Ш 
October last the Council were recommended to enter into an agreement 
with the Gas Light & Coke Co., and the Committee were instructed to 
examine that company's estimate and to obtain estimates from the 
Metropolitan Electric Supply Co. for lighting those parts of the borough 
in which their mains are laid. Subsequently tenders were received from 
the two companies referred to, and had been examined by the borough 
engineer, who reported the summary of costs, &e., to b» a; follows :— 


(а) Description of lighting arranzements. 

(b) Electric Company's tender. 

(c) Cost to light remainder ot b»rouza. б 
(d) Total cost to light borough with two illumianaants. 

(e) Gas Company's tender for ligania? моіе of b»:2a Y. 


(а) (5) (c) (d) (e) 
Scheme No. 1. Electric Co.'s tender for 
1.218 BJ c.p. burner lamps, 39) two-BJ с.р. 
and 144 three-SO c.p. lamps... ng £4,909 .. — as -— . ooo 
Scheme No. 2.—Scheme 1: Adding cost of 
lighting remainder of boroueh with 82c p. 
burner lamps under Gas Co.'s tender, ал 1 
increasine the three 8) с.р. lamps to exeant | 
number by adding 124 3-light gas lamps .. 49595. £7,227 .. £12187.. — 
Sheme No. 3. Scheme 1: Increasing th? 
thres-89 c.p. lamps as in Sheme 2. and 
reducing the 399 two-BO c.p. electric Jas 
to the 225 two-82 c.p. electric lamps, аз 
asked in tender form... eee eee eee eee 4853 .. 7227 .. 12,90 .. £11,659 
Scheme No. 4. Shem: 3: Reducing 2 and 
3-lieht lamps to l-ligat for Electric Ca's 
schemes, and 3lieht to I-lignt in Gas Со.» 
scheme, all at L a.m... ese ee nnn nnn 4,710 .. 7487 .. 11,897 .. 11.553 
Scheme No. 5. Scheme 3: But with 1.999 
60 c.p. burner lamps, 8) c.p. burner КИМЕ 
for remainder of general lizhting, and two 
and three-82 c.p. burner lamps asbefors .. 4,823 .. 7027 .. 1,9859 .. 11,49) 
Schom: No. 6.— Scheme 5: Reducing the two 
and three-light lamps as in schem? 4 .... 4,670 .. 6.937... 11,657 .. 11.359 
Scheme No. 7. - 80 c.p. burner lamps oa main 
routes of through trafic. with the two алі 3- 
ВО c.p. burner lamps as before», and 60 c.p. 
burner lamps for remainder of general hgt t- 
in? (based on 1,000 82 с.р. and 2.434 60 c.p. 
burner lamps) acs be bee OE aa pe daw ois ke en HEE. she, wk ОАО 
Scheme No. 8. Scheme? 7: But reducing th? 
three 80 c.p. burner lamps to one-32c.^. 
burner lamp at l a.m. cen nnn Edo t. ax уус Wee ee ISS 
S-hem> No. 9. Scham? 7: But айелпе 2 апі 
3-licht amos to tw2 алі threz-50 c.p. buster 
IAMAIS aede dem с a ee — Me see Aue 2 ек 10,729 
Stiem М>. 19. $:2т`9: Batreducin? tn> 
three-60 c.p. burn2r lamps to 072-69 c.p. 
burnerlampsatl an. ......... не "EL c2 O 


The Gas Company in thoir tender stite that if tà» tot Марг of lamp: 
is reduced by the substitution of another illuminat tho prices quoted 
would be increased as follow :— 
(a) 3.501 lamps to 4,027 kimpe by 5 per cent. 
4 


(b) 3.001 eA to 3,5200 .. Ьу | T 
(c) WOOL 4 to Зо ~ by 10 " 
(d) LOUL „ t 20I) » by lo z 
(c) LODD n or under by 29 - 


The present cost of lightiag per annum і: practically the same as the 
£11.650 tender of the Gas Company. 

The borough lenigineer, commenting upon th» Metrop litan Electric 
Supply Сов tender, says that their prices include all charges, except the 
capital cost of converting and fitting up the existing lamps. The total 
capital expenditure to be borne by the Council was, therefore, £3,104. 
They were prepared to take over as many of the Council's employ = аз 
may be necessary for dealing with the amount of lighting entrusted to 
them. Taking their second scheme, their tender amounts to £4,560, 
but they quoted for 300 instead of 225 two-80 c.p. buracr lamps, and 144 
instead of 268 three 8) с.р. burner lamps. However, adopting their 
tivares, the total worked out as follows : Tender £4,960, 16 private lamps 
Westbourne-terrace, £39. 16s.: capital charges por annum. £364. 
Adding to this 2.367 8 c.p. gas lamps at £2. 17s. Od. (£2. 12s. 6d. plus 10 
per cent. increase mentioned below), 56.834. 145. 3d.. total £11,795. 105.34. 
This includes an addition on the purt of the Ga: Company of 1€ per cent. 
in their price, because they have only a portion of the number of the 
lamps in the bor uh. instead of the whole. On the contrary. if the 
Electric Comp iny’s tender as above—na mely, £4.960. 16s, — were accepted, 
and the 2.367 lamps were lighted by the Council lighters at present costs, 
plus an islowanec of 71 per cent. increas? on the maintenance (with а 
redueed number of lamps the cost of lighting por lamp 1; sure to be more), 
making a total for gas lighting of £6,805, 2s. 64. а combined. total of 
£11,765. 18$. 61. is arrived at. Those figures do not allow for the three- 
light Jamps necessary for lighting Suthorland-avenue, part of Elgin- 
avenue and various refuges and points m the borough which are at 
present lighted by three-light lamps, and for which the substitution of 
single-light lamps аз contemplated by th? above se home 15 practically 
sure to meet with condemnation and rejection. If the three 80 c.p. 
lamps are increased from 144 quoted by the Electric Company to the 268 
acked for by the Council, and this the Engincer considered to he neces ary, 
because otherwise thore are numerous refuge lamps in the north of the 
borough which vill be lighted only by single-burner lamps, the cost, 
instead of £11,875. 103. 34.. became £12,187. 138. 3d. Further, if in 
addition to altering the number of throo-80 e.p. burner lamps to that 
asked for in the Council's request, the 300 two-80 e.p. burner lamps are 
reduced to the 225 asked for by the Council, the £12.187. 133. За. becomes 


£12,090. Зз. 3d. If all the two and thres-burner lamps are reduced as. 


\\ 


p инь и 


Та. т. to one-light lamps only, the saving will amount to £163 ой the 
£11,795. 10s. 3d., or £193 ой the £12,999. 33. 34. The Electric Company 
make a condition ax follows : © The contractor will make а proportionate 
variation in the event of coal being increased or reduced in price, based 
on a present rate of lls, 6d. per ton." He (th* engineer) has com- 
municated with the Electric Company on the point, and been informed that 
this price is to be regarded ах thetrrcontract price for coal delivered at their 
whirf at Willesden. ‘This condition, according to a telephonie com- 
munication from the company, allows for а 10 por cent, inctease in the 
price of coal and 5 per cent. increase in the maintenance price per annum 
of the lamps. This 5 per cent. is, of courso, to be based on the price 
exclusive of the capital charges previously alluded to. As to the duration 
of the contract, the Electric Company require that, if the contract is termi- 
nated by the Councilat the end. of five. years, the Council will have to 
repay to the company half (£1,150) of the company's capital outlay 
for rew fittings, &c., not included in the £3,104 previously mentioned. ` 
In regard to the Gas Company's tender, this is practically on the lines 
of the previous offer. As to the Council's provision for the insurance of 
employés, the Gas Company point out that they maintain а special balance 
of £35,000 to meet this as their own insurers. Further, as to the rate of 
wages ага hours of labour, th» company say that, while there is no 
association of employers and employés in connection with public lighting. 
the сетрспу pay their lighters 18. per week more wages than those now 
paid by the Council, and the Conncil's employés сап become co-partners 
and so. protit-sharers, The company cannot offer any reduced price if 
the two 80 c.p. burner lamps are reduced to one 80 c.p. burner lamp at 
Гал. but it the three £6 c.p. buracr lamps are reduccd similarly they 
offer a reduction per annum of $57. 29, In all schemes they will make no 
r duction in the event of the price of gas being reauccd.— As to the length 
of contract, the company say that the Council should pay to the com. 
pany one-tenth of the sum of £13,000 in respect of each unexpired year 
if the Council terminate the contract at or after the end of the minimum 
епое—гашёу. three years. He hasecmmunicated further with the Gas 
C трапу as to the prices if the use of the 60¢.p. burner lamps be extended 
and Wo the 80 c.p. burner lamps be correspondingly reduced, and their 
геру is to the «Весе that the eiffererce per annum between the two will 
remain corstant—viz., оз. Speaking generally, it will be seen that the 
vs? of 60 c.p. burner lamps as to 1.000 lamps will result in а saving cf 
1220 per ar rim, which, with thesaving of £87. 2s. forearly extiretion of 
tvo eut of three Luriecis in the three 80 с.р. bercer lamps, amounts to a 
total of £237. 2s, per автом. A suggestion has been made that the 
existing lantars may Le converted so as to Те ruitable for the use of 
inverted instead cf upright burras, and so a saving effected. He (the 
surveyor) has gore into this question, ard on the basis of one contractor's 
price for such cf the existing lanterns as they tind capable of alteration, 
the cust is Pfs. 2d. por lamp, which capitalised amounts to Ts. 6d. per 
lamp per arram fer 10 years. It will be clserved, however, that this 
is not a eertain f'gure, ак it is by no mcars sure what number of lanterns 
the contractors will corsider fit lor conversion ; ard, further, undoubtedly 
some allowance весах to be made for the repairs ard renewals of the con- 
verted lanterns themselves during the 10 years cf the contract. Another 
firm of contractors think it not worth while alterirg the existing lant тин, 
but they quete a price per lamp for a new lantern, generally of the same 
pattern as the existing one, using so many of its parts as they car—r amely 
los,  Addirg a one-light burner and httirg at &s. Od., be arrived at a 
total of 23s. 9d.. which. capitalised, is equal to 29. 10d. рєт lamp per 
annum. Assuming a 34 ft. burner, practic ally an РО c.p. lamp, ard gas 
at 2s, 2d, pcr 1,000 cubic ft., he estimated the runnir g Charges per annum 
at £2. Is, 4d., which, added to the annual capital Charge of 28. 10d., 
amont to £2, 12, 29. per lamp, as apairst £2. Irs. Gd. for the 80 e.p. 
lamps of the Gas Company. ‘There ix, therefore, a slipt t cifference hetween 
the two figurcsin favour of the Gas Company. Further, hi: remarks as to 
rencwa's and rc pairs apply, ard where they have two and three-burrer 
lam[s the existing lanterns will be quite urri itable. In his о} inion, to 
ге схе the existing lanterrs in the Manner sug к «tcd will be n had policy. 
When first they approached the Council, he pointed out to the Gast d 
that the form of jantan adopted would be one of the nx st m 
parts cf the scheme, and that ifs Сека theuld Le mest carey ee 
sidered, with the view cf civirg the utm st cflective illumination п | 
highway, Lentors cf the row type will be mere Qr ip дн 
then the existirg lanterns, Lut the Мапе cf a n s : dios 
Company. for it is included in their price pera ntm. : р т чы the 
In additi on to the se neral каа n. е eine of the 
Electric Company sul mitted a separate кошеси ladd fourothers 
terrace—ramily, to utilise the existing 12 high ee ae act being to 
downto Stanhope-strect, making a total of 16 in а | | as do not 
M ИТА ; 1S е priva : у. à 
avoid the necessity of the 16 lamps in the ] сг : Um repose to 
mention in tl eir letter the candle- power of the nd expenditure, of 
use, but they quote an inclusive price, inclucing n ang £50 towards 
£160 rer ann for a 10 years’ contract, the Council paying 4: On 
рег annum fo 4 nded after five years. 


the capital expenditure if the contract n be 800 e.p. (two of 400 с.р.) 


the telephone the company say the lamps ae ‘aa Company 
Hefne a about о 6:0 British ep. He n DP E sud 
to give him a quotation fer similarly utilising t 5i Qus They quote 
fixing four new oncs and using high лей М 480 ditto, the cost 
alternatives of £212 for 640 c.p. lamps. and re £168 
of the 64 RO ep. lamps in the original schemes eae stated that the 

The General Purposes Committee, 613.000 proposed 
Borough Surveyor having informed them t ding of capital js а reason- 
to be spent by the Gas Company. under the n "c consent of the L.C. C: 
able one, they recommended 7 that, subject d of 10 years in respec h 
being ubtained to а loan of eie: E Bn hereafter mentioned, the 
the capital outlay included in the annual cos 


in conclusion, 
hat the sum of 
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— 


Council accept the tender of the Gas Light & Coke Co. for lighting the 
borough at an annual cost of £11,650. Los. fora period of 10 years, with 
power to determine the contract after the expiration of three vears upon 
payment of one-tenth of the capital sum (viz., £1.300) for each year of the 
unexpired period of 10 years.” 

It was mentioned that Mr. E. Perowne, the chairman of the Com. 
mittee, had received a letter from the Metropolitan Electric Supply Со. 
asking that the matter be postponed until they had been atlorded an 
opportunity of appearing betore the Committee and going into the whole 
of the details concerning their proposal After hearing the views of the 
Committees as to what they required, it was possible that some madifiea- 
ten misht be made in their tender. They proposed that one portion of 
the borough should be lighted by gas and the other portion with elvetric 
light, and they were confident that they could show that the Council 
would save &1.000 per annum by doing this. 

It was resolved that the report be taken back so that the letter should 
be discussed by th» Committee. 


LEGAL INTELLIGENCE. 


————- 


Interference with Tramway Working. 


At Lambeth (London) Police Court on Monday, Мт. №. А. Baker, of 
Brixton, was summoned by London County Council for wilfully doing an 
act to certain apparatus used in connection with the working of an elec- 
trical tramear calculated to obstruct ov interfere with the working of such 
carriage The summons was taken out under sec, 24 of the London 
County Tramways (Electrical Power) Act, 1900, which authorises a 
penalty not exceeding £20, 

The Conductor stated that on Doc. 2 the ear was proccedine up Brixton- 
hill. Defendant was an inside passenger. There had bren some little 
delay, and he (the conductor) was speaking to а passenger when defendant 
got up from his scat and pushed past him. Witness palled the bell, but 
the car did not stop, and defendant pulled the bell repeatedly, As the 
ear would not stop defendant exclaimed, " E will see whether it won't 
stop," and knocked the “ breaker " out. the rcsilt being that the current 
was shut off. and the car came to a standstill. | 

In his defence, Defendant srid the drivers constantly refused to stopat 
the stopping places; and what he did was in the inter sts of th * public, 

Mr. Hopkins (the magistrate): Then your position is that we may all 
pull up the tramears on which we are travelling 7 

Counsel ви that in August, 1909, defendant was cautioned for a 
similar offence. 

Defendant said he rang the bell in good time for the car to stop at the 
stopping place. ‘The driver and conductor were heard to remark that 
they would have to rush the stopping places bocaus+ they were lite. 

Mr. Hopkins srid defendant must pay 40s., and the costs of the sum- 


MONS. 


— 


“иге eee 


Energy Consumption of Passenger Lifts.—In а Peper гоз 
bv Mr. К. P. Bolton before the American Хосеу of Mecha- 
nical Engineers much information was given Concerumg ihe 
service performed by passenger lifts in buildings used for 
various purposes. In ell lifts, parccularlv. those elec ricallv 
operated, the energy consumed per car-mile increases in pro- 
portion to the number of stares and stops. [hus is a ne tural 
result of the use of the electric motor, m which che largest part 
of che energy is required for the process of staring and п telers 
tion, the nexi lergest for electrice and mechaniezl reiardai in 
and а less amoun: for the accual running speed, Ме n E 
proportion devoted to the conimuous оа ¢ the 5 ү 

t therefore follows that in this form of lift, wht | E Ds ^ 
widelv used, the main part S d cm be D 

"rect „о the number of stops end scares Wh 
ud m the number of persons cerried. 
The Ney varied results which have heen EN "e bd 

pO о ion of energy by electrical Из ne y 
b m UM Pu UE in стае conditions. The ашрРог 

e attril o Ve 


: IS electric lift in the 
: series of tests of an eu | 
ks of а s ye Prime ding Co. 


a l 

reported the resulcs « sion eus 

оку flice building of the Edison Elec | 203 Г... the 

10 storey Ole m | travel пр and down of 203 ic. 
Wu h & total Ега per КНУ with oulv 


of Boston. | ызын Сын | 

consumption varied from 2-18 a | rs рег car-mile wie 
rator as load, to 2-93 kw.-hours | os made during a 

us we 660 lb. When а total of 16 stops № d : E 

01 2. f ; : rari from 7:95 KW. PONTS 

ae trip the consumption varied. р of 2,0101b. 

return trip ie ne to 7-97 kw.-hours with a tota! 70€ а 
rator alone «V P © S 

"ti is rated at 9,500 lb., and 1 

е Піо 19 ter 


s designed for & 
Сд * à a 
mir {3 driven by 
5 шше. It 
550 ft. per 


92900 volt concinuous 
current motor. 


ha oiu 
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COMMERCIAL AND INDUSTRIAL SECTION. 


e—4—9 <= 


MUNICIPAL, FOREIGN & GENER AL NOTES. E is to be fixed at 12, except when the Works and Lighting 
| 


sub-Committee may otherwise determine. 


Friern Barnet.— The Council have consented to the supply of elec- 
BRITISH NOTES. tricity in the district by Е inchley Council. $ 
Aston.—On Wednesday the Corporation increased the salary of the | 
borough electrical engineer (Mr. В. Foster) from £500 to £600 per 


annum. 


Glasgow Telephone Service.—On Saturday the majority of the 
National Telephone Co.’s subscribers on the Royal Exchange were 


2 connected with the new Post Office exchange in Waterloo-street. 
Bethnal Green (London).— The Council ha^ assented to electricity 


being supplied by Shoreditch Council to certain premises in the 
borough. 


Gloucester.— The Corporation have decided to | urchase а rew 
motor-generator for the tramways depertment at а cost of £1,285. 


Blackpool.—The Corporation have issued a warning against con- Halifax.—O1 Wednesday the Council piaeei an order with tne 
sumers tampering with electric lighting or power cireuits, for the British Thomson-Houston Co. for additional plant for the electricity 
purpose of evading legitimate charges. | works at а cost of £7,954, to be paid for out of revenue. 

| 


Bradford.—The Tramways Committee recently submitted to the | 
City Council the new conditions of service and increases of pay for 
the tramway employés. The Committee recommended the Council 
to adopt these proposa!s, which were estimated to entail гл expendi- 
ture of f4.561 per annum. On the suggestion of the genera! 


Hammersmith (London).—The Electricity Committee have cn- 
sidered and approved a report by the borough electrica! engineer 
(Mr. G. G. Bell) on the question of providing an increased reserve of 
plant at the generating station. 

With the existing steam-raising plant it will be possible to meet à 
demand of 6,000 kw., and th» department reached about 5,640 kw. in 
1910. In the committee's opinion it will be necessary to provide two 
additional boilers, with economisers, air-heaters, &c. The total capacity 
of the engine room plant for the year ended March, 1912, is estimated at 
7.500 kw., and for the same year the demand is estimated at 6,950 kw. 
be educative, and that if increased pay could only be got by effort towards | It will be necessary to instal a new turbo-alternator of 3,000 kw., thereby 
higher efficiency, both employer and employé would ultimately benefit. increasing the capacity of the generating station to about 10,500 kw. 
Councillor Е. PRIESTLEY, chairman of the Committee, presented the E total cost of the suggested extensions is put as follows :—Boiler 


manager (Mr. С. J. Spencer) the Committee had adopted a proviso 
that additional pay should not be granted automatically as a right, 
but only on the recommendation of the manager in individua! cases. 
Mr. Spencer submitted in his report on the employés? application that 
the object of increased pay and other inducements for betterment should 


report. house plant: Two boilers equipped with economisers, air heaters, 
Councillor WARNE suggested that as members only received the general mechanical stokers, forced draught, feed pumps, steam pipes and con- 
manager’s report on these recommendations on the previous night, the | nections, and new steel chimney, £8,000. Engine room plant: Üne 
question should be adjourned for a month, and Councillor Priestley said 3.000 kw. turbo-alternator in No. 1 engine room with condenser, air 
he left the matter entirely in the hands of the Council. pumps and accessories, £10,000. New mains: Electricity works to 
Ald. TRoTTER moved that permission be given Mr. Priestley to take , Wood-lane, £1,228. 185. ; ditto to Shepherd's Bush, £925. 5s. ; ditto to 
hack the recommendations for a month. Blythe-road, £725. 118. ; ditto to Chancellor's Wharf, £336. 7s. 8d. ; 
Councillor LEACH protested against the withdrawal of such an impor- Shaftesbury-road to Hanley-gardens, £139. 10s. 4d. New sub-station, 
tant series of resolutions. The application of the employes was some Dalling-road, £197. 178. 4d. ; services, meters, &c. ; provision of 
four or five months old, it had b»en carefully inquired into by the Tram- various mains extensions necessary during year to meet requirements of 
ways Committee, and the recommendatiors were arrived at almost unani- new consumers, £2,700; static transformers (various sizes), £1,000 ; 
mously. After paying a tribute to the tramway employés, he pointed total £25,253. 9s. 4d. 
out that the last balance-sheet of the department showed a profit of 
£30,000, а sum which, he understood, would be even bettered next year. 
Councillor PRIESTLEY said they had a splendid body of men in the tram- 


Hartlepool.—The Council considered the subject of street lighting 
on Wednesday. 


way service, and expressed the opinion that in improving the conditions It was reported that the Cleveland & Durham Electric Power C». 
of wages and service they were giving the men something for which the offered to continue the existing arrangement for supplying current to а 
Corporation would receive value in return. certain number of the public lamps for seven years for £300 per annum. 
The amendment was defeated by 29 votes to 25 and the report was The annual cost of the publie lighting under this arrangement would be 
adopted. £1.495. 16s. 8d. The Hartlepool Gas & Water Co. offered to light with 
Following are the proposals which were ultimately adopted :— incandescent gas lamps the portion of the town now lighted by electricity 


Inspectors to be paid for overtime. Maximum rate of pay for ticket for £252 per annum, this sum to include cost of columns, lanterns, lighting, 
inspectors to be raised from 36s. to 38s. Wages of drivers and conductors extinguishing, &c.; and under this arrangement the annual cost would 
with four years’ service to be advanced 1d. per hour; those having eight be £1.402. 6s. 8d. The Gas Co. also offered to undertake tbe whole of 
years’ service to be increased 1d. per hour. Conductors who are passed the lighting of the borough. converting all the existing lamps se th» 
drivers, and have acted as conductor-drivers for six months, to be paid incandescent system, and including renewals, lighting, extinguishing, 
minimum rate for a driver when employed as either driver or conductor. cleaning, &e., for £1,417 per annum. The Lighting Committee recom- 
Wages of handymen, shed labourers and cleaners to be advanced from 6d. mended the adoption of the first-mentioned scheme, and this was 
to 614. ап hour after 12 months’ service. АП these men, together with | agreed to. 


gradesmen, are to have one week's annual holiday, with pay. Horsham. Certain residents are dissatisfied wita 5, ола hyve 
The chairmen and deputy chairmen of the Electricity, Gas and Health 


Committees have been Коре. to aange fur the Walling of nx petitioned the Council to substitute c:ectric lightia > 

exhibition of smoke abatement appliances. Islington (London).—Owing to the rejection by the Council of the 
Dudley.— ward.— Following is the materia! portion of the award Lighting Committee а dap api ERIS и о pe ү те 
of Mr. W. Н. Patchell in the dispute between the Birmingham & of electrical apparatus, &c., the кани на oa albo 
Midland Tramways Joint Committee and the Corporation as to the ор 


prices to be paid to the Corporation for electrica! energy :— Kendal.—The Council have decided to apply for sanction to 2 loan 

For supply exceeding But not exceeding Price per unit. of £1,450 for the electricity Де» poryt uec et Lis 

100,000 units per ann. 750,000 units per ann. ...... 1:33d. 6440. 100 kw. steam engine and dynamo £750, and smaller amounts 
150,000 ditto 800,000 ditio —— eu ]-27d. for brick chimney end other building work. 
800,000 ^ ditto 850,000 — ditto © ...... 1.214 ici | 
850.000 — ditto 900.000 ано. 1164, Leods.— The Tramway and Eleotriitys Committee have орточо 
000,000 — ditto 950,000 біо... 1194. the plans of the proposed rearrangement of the tramway track in 
950,000 ditto 1,000,000 ditto. әәә 1-08d. New Market-street, Kirkgate and Ca!l-lane. 

1,000,000 ditto 1,050,000 Gato ww 1.044 А i 

1.050.000 ditto 1,100,000 ditto "ul T Leicester.—In our issue for Dec. 23 we stated that the Gas and 


Should the quantity consumed per anuum fall below 700,000 or rise above Electric Lighting end Tramway Committees had considered the re- 
1,100,000 units per annum, the price to be paid per unit shall be arrived | port of the consulting engineer (Mr. James Swinburne) on the pre- 
т by plotting the figures in the above table, and extending the curve in | sent position of electricity supply in the borough. Mr. Swinburne's 
e direction necessary. report recommended the linking-up of the two generating stations 
de maximum brake-horse-power of a motor or aggre- | in the town. We give below an abstract of this report, which has 
gate brake-horse-power of several motors let on hire to one firm or been adopted by the committee. 


З 


"ч 
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Mr. Swinburne states that the alternating station. which is the older. 
ia а роса station with solid machinery supplying a high-pressure trans. 
former system which effects the electric lighting of the town. Phe report 
continues :— 

In considering the best course to advise l have looked at the matter as 
affecting the interest of the Corporation as a whole. E have put aside all 
idea of making any such wholesale change as scrapping one of the stations 
and running both alternating and continuous systems from the other; or 
changing the supply from alternating to direct current. At the same 
time, though it is not impossible that in the future it may be advisable to 
change the lighting system to direct current, 1 think it would be a mis- 
take to do so just now, It might be possible to shut down the alternating 
station entirely, and put down alternating plant at the dircet station. 
This, if new plant were put down, would mean large capital expenditure, 
ard would give rise to difficulties in arranging for the control unkss a 
switchboard. were arranged at the direct station, with a corresponding 
new arrangement of street mains; Even thizarrargement would be better 
than the prosent, and would pay for the extra expeus: in а reasonably 
short time; ах you would have the economy of a single station against 
two. But the capital outlay would be serious, and is not necessary. 
The next solution would be to move the alternating plint to the direct 
station. This would involve serious expense, as the typo of plant means 
laige buildings and very costly foundations. In addition, the Cirect 
station would then be out of proportion as regards engine and boiler room. 
Slow-rupning plant needs engine space large in proportion to the corre- 
sponding boiler room ; во that later on when the plint Lecomes obsolete 
and a change is made, the design of the station will not fit the new plant, 
which will want more boiler room in proportion to the engine and dynamo 
spaces. In addition to this the large gas engine is quite likely to be 
employed in future extensions, and will demand a different arrangement 
of station again. The plant at both stations is good. The smaller units 
are rather «mall as is always the cas? in plants that have grown, but the 
type of plant is solid and. good and capable of many years! work. I, 
therefore, recommend the coupling of the two stations by motor-generators, 
and treating one station almost ах а spare. This fate should fall to the 
alternating station, because otherwise too much of the whole yearly out- 
put іх sent through transforming plant, and it is advisable with regard to 
future developments to increase the direct station, not the alternating. 
Ry putting down motor-generators at the direct station, coupled by trunk 
mains to the alternating, it will be casy to run the whole of the lighting 
supply for most of the year from the direct station, the alternating station 
being for à time a switchboard house, containing spare generating plant. 
This gives a total available capacity of 7.650 kw. for the two stations. Of 
this we may regard 2,500 kw. as spares, leaving 5.120 kw. as available for 
ordinary use, As long as the total output is under 4,400 kw. the direct 
atation can do all the work. At present it is not safe for the direct station 
to work up to such an output as it leaves no spares, but it does not matter 
much whether the spares are at one station or the other if they are equally 
available. In practice, the direct-current station can take all the load 
up to about 4.000 kw., spare plant being kept ready for uso at the alter- 
nating station at the times when the load approaches 4,000 kw. On its 
exceeding 4,000 kw. the alternating station puts one or more of its large 
gots into work. This means that the alternating station can be shut 
down entirely during certain months of the year, and during the rest of 
the vear іх running for a few hours only. At pressnt the alternating 
station runs al Inight on light load, and the direct station runs from mid- 
night to 3:30 a.m. on batteries, Аз long as the load is not beyond the 
output of the batteries both statiors may be shut down between 12 апа 
3:30, but it is probable that it will be necessary to run the direct station 
all night soon rathor than spend. more. money on. extending the battery 
installation. This arrangement is dependent on motor-generators 1n 
which the motor is sometimes а single-phase alternator, the generator 
being on a circuit which varies in pressure. It must be remembered, 
however, that the motor-generators will not be called upon to transform 
from the alternating to the direct station during times of heavy load, 
the alternating plant will be then supplying the lighting cireurts, an 
there is no difficulty at the times when the direct station 18 supplying 
power to the alternating system, as the alternators are then acting as 
generators, and there will generally be no alternating machine M 
in parallel with them. This arrangement does not hamper the ( even: 
ment of the direct station in any way. as motor generators are Compal’ 
tively small. need little foundation and there is room for them in the station 

t s beau o0 790 kw. motor- generator: 
ахй stands. I recommend the purchase of two dot | nae 
for the direct-current station. ‘This will involve, at the decet 
station, a large output of the station coupled with a bx n ADS Js 
this should not increase the cost per unit of the energy € Neue the pre- 
direct-current station, because it is merely st perposing а Dd OMEN 

E - De inereasinir the plant account, and it mereas? 
sont load without materially increasing the | 


i ad visible 
the yearly expenditure very little except LU T dien уш 
to add а small motor dynamo for running the a i Yee a T90 kw. 


Y 5 М ыз : ' 1 1 Y 

the night off the batteries; Unless tlie extra losses Un veara, 1 
Ы ` TU M a А Fe = * 

will exceed the cost of such а small machine 1n xd ^ this smaller machine. 
believe it will be better policy not to spend money ¢ high light load efti- 
It would be wiser to sperd а little more in getting HE The alternating 
ciency in one or both of the larger ли bit + will often be 
station will then need no alteration as regards je | necessary just as at 
shut down entirely, Switchboard attendants wi | р ооа alter- 
present. It will be necessary to have а staff capable e 


The 
ully worked. 
nating-eurrent station, and such a staff may net be fully 


H те- 
| mall compared with the. 

expense of the necessary technical staff 1s 80 m оеп! technical 
sponsibility апа the chance of accident due to Y, $ when the 


| ‘neering sta 
supervision, that it is not wise to be short of engin g 


alternating station is running at big loads, merely bscausz it tx not run- 
ning at full loads long. Гат quite aware that Lam recommending a sort 
of temporary expedient. but 1 do ao advisedly, The cours» | recommend 
will cost something in the nature of £5,000, will save you something hke 
&2 АН) per annum, and will put you in the position of having enough gene- 
rating plant to last until the supply has increased very considerably. At 
present there is difficulty in running incandescent lamps on. tramway 
circuits; this may be overcome in the next few years, and if it is; it may 
be advisable to convert the whole system of lighting to direct current. 

The Council are also recommended to place the future control of the 
electricity supply. including the management and administration of the 
buildings and plant at Avlestone in the bands of the Tramways and. Еее. 
tricity Committee, and to make application for sanction to а Гал of 
£25,000 for carrving out Mr. Swinburne's scheme. 

At the meeting of the Corporation on Tuesday Mr. Swinburne's 
report and recommendations were adopted. 

It was reported that the total number of power consumers con- 
nected to the tramway mains is 05 and these take about 2.000.000 
units of electric current per annum. 


Lewes.--The Council have decided to allow the Lewes & Distriat 
Electric Supply Co. to erect severa! standards in the streets free of 
charge to the Corporation. The company asked to be allowed to 
tender for the publie lighting contract and offered to erect thestand- 
ards and supply electric current for a^short period as an experiment. 


Manehester.— For some time the tramway employés have been 
agitating for shorter hours and better conditions of service. Including 
an eight hours’ working day for the drivers and guards, but the Tram- 
ways Committee have refused to grant the eight hours’ demand. and 
the men's representatives now desire that the matter be referred to 
arbitration. 

In moving the adoption of the minutes of the Tramways Committee 
at the Council meeting on Wednesday Ald. Bowes sud the Committee 
had come to the unanimous conclusion that there were no special circum» 
stances in the working conditions of drivers and guards which singled 
them out for special treatment. The tramway employés. were paid 
£55,000 а vear more thin was paid by the old tramway company, and the 
concession now asked would cost the ratepayers £23,000 a year. Tf tho 
eight-hour day were granted in this cas? there was no reason why any 
Corporation employe should work more than eight hours a day. 


Merton.—Wimbledoa Corporation have decided to lay electric 
supply mains in а number of thoroughfares in this district. 


Middlesex Tramways. —The Middlesex County Council ənd the 
Metropolitan Electric Tramways (Ltd.) have arranged to provide a 
through service of tramears between Acton and Hen ‘on, via Waites- 
den. 

Parliamentary Bills.— Liverpoo! Overhead Railway Company's Bill 
authorises the issue of 620.000 debentures, although this will make 
the loans above the statutory one-third of the issued capital. 

London County Council Tramways and Improvements Bill. will 
authorise the construction of severa! new tremways, et an estimated 
cost of £830,340. | 

In the bill of the City of London Corporation. power is (intor аһа) 
sought to adopt сї біс traction on their tramway at the foreign cattle 
market at Deptford. | 

The Bill of the Metropolitan District Reilway seeks powers to 
incorporate а joint committee of that railway and the йн 
Несе Railways Co.. and to empower such committee to purchase 
the generating station of the Underground Electric В p 
London. et Lots-road. The joint committee 15 to be composed o 
three directors of each company. and they ask power to а 
generating station to the two companies ni: med. Further powers атс 
sought to construct two small railways in К acne 

In the Bill for incorporating the М estern Valevs о | As 
Rail-less Electric Traction Co. ce pital is fixed at PO : neu] 
shares of £1 елей. with power to Taise сои ie Mai voles «hall 
ture stock. It is expressly provided that the e ew Mr E» di 
not be deemed to be light и И UR: zu TM 

er ppparatus-is to be erected on the е: iu age артыр 
s af the Board of Trade. The ae EE he VUE af 
trolley vehicles is to be absolutely n : | : ee COE 
Trade, who will have power to direct the company 


electrical energy. 
There are а num 

British Rail-less Е се 

ways on the rail-less system. 


Q › 
Ра i — Messrs. Stanley. ] 
tents in 1910. . a : И 
out of а total of 30.40 RUN i» provisional protection onlv. 
ісе, 1 ing those which rest 
Office. including 


re i : bv them) 60 occurring 
| | aleulation made by tc | 4 
ere (according о е . E ‘city. 69 relating te 
d "ihe елй of “ Heating by Zlectricity g 
under whe ‹ "^ 


у E lamps. 
< and 160 to” Electric incandescent | Жа oa 
** Electric are lamps. + ationa for patents 1n 1909 and 4: 


з of applic : lications is maintained, 
The full numbers o то of foreign applic: 

К on 598. If the averag 
30,603 and 28,999. 


i ши fiv by the 
her of other bills. including five prom у 15 
tric Traction Co., for the construction e tra 


opplewell & Co, report that 
tents filed at the Petent 


wen SW == ——— — 


m a i come a 


518 


THE ELECTRICIAN, JANUARY 6, 1911. 


it will be found that the high proportion of 45 per cent., or thereabouts, 
of the total number of applications will have been from persons residing 
abroad. 

Peterborough.— The Council have decided to apply for sanction 
to a loan of £2.000 for the erection of an economiser and superheaters 
at the electricity works and for extending the electric lighting mains 
to Woodsto e. 


Pontefract.—On Wednesday the Council decided to lease thei? 
electric lighting order to the Wakefield & District Light Railwey Co. 
on pay ment of £300, but the Council retain the option of purchsse in 
2] years at the then value. 


Railway Rebates.— The subject of railway rebates is one which has 
an interest for manufacturers, factors, agents and dealers in all 
classes of goods, and it is, at the same time, a subject around which a 
good dea! of friction hes arisen. It is quite a specialist subject, and 
only a comparatively зто percentage of those who are affected by 
these rebates have such an acquaintance with the question as would 
enable them to discuss it upon safe ground. Therefore, any publica- 
tion wnich will help the trader to grasp the main facts is welcome. 
Messrs. Н. О. & J. Hutchinson, of 3. Lancelot's Hey, Liverpool, have 
just issued a booklet on the subject, entitled '* Railway Rebates from 
Private Sidings Traffic," from the pen of Mr. Harold Osborne, and, so 
far as we are entitled to express an opinion, we think Mr. Osborne hes 
eovered all the ground necessary, and has condensed his information 
and his comments thereupon into such proportions as will free the lay 
mind from any difficulty in understanding the main points of the 
question. Rebate arrangements are tabulated and examples of 
private sidings treffie are given, together, with a table of exceptional! 
rates subject to rebates. The pric’ of the book bound in red cloth is 
3s. 6d. net. 


Salford.—The electrica! engineer (Mr. Н. J. Hawkins) is to prepare 
à report on the proposed use of the Walness-road depot as an elec- 
tricity generating station. 


Tunbridge Wells.—Southborough Council have authorised the 
Corporation to extend their mains to supply certain premises in 
Nouthborough. 


Wednesbury.— The Light and Water Committee have reduced the 
price of electric current for outside arc lighting by 1d. а unit. 


Winchester.—The Corporation took formel possession of the 
electricity supply works of the Winchester Electric Light & Power 
Co. on Monday. 

It was originally intended that the transfer should tak? place on 
2]st inst., but, in order to save complications in accounts, the Corporation 
arranged to commence as fromthe New Year. Th? agreement to purehas? 
has not been actually signed, but the out-standing questions do not 
present any serious difficulty. Tho staff ar» being retained by the 
Corporation. With reference to the promotion of a Bill for the acquisi- 
tion of th undertaking, one of the objects is to obtain an extended time 
for the re-piyment of the money to be borrowed for th> purchas V. ДЯ 
Electricity Committee are being advised by Mr. С. Н. Merz (of Messrs. 
Merz & Мел). 

Wireless Telegraph Notes.— Reporting on the trade of Uruguay. Mr. 
R. J. Kennedy states that in July last the Ministry of the Interior 
announced that a large contract had been entered into with the 
representative of the Telefunken Company at Monte Video for a 
series of wireless telegraph stations at the following places: Monte 
Video, minimum range 800 kiloms. (497 miles) ; Paso de los Toros 
and Riviera, range 500 kiloms. (310 miles); Lobos Island and 
Banco Inglés, range 80 kiloms. (49 miles); on the cruiser * Monte 
Video," range 400 kiloms. (248 miles); on the gunboats *' 18 de 
Juilo " and ** Oyarvide," range 100 kiloms. (62 miles); two military 
stations transportable on wheels, range 200 kiloms. (124 miles) ; and 
four flying stations transportable on horseback, range 60 kiloms. (37 
miles), for army use. "The stations were to be working before Dec. 
31, 1910. The total value of the contract was $81,986. 

A decree of the Italian Minister of Marine, issued in December, 
and which takes effect from Jan. 1, 1911, compels all ships, whether of 
Italian or other nationality, which carry emigrants between Ita!y and 
foreign countries, to be equipped with the Marconi system of wireless 
telegraphy. with a wave length of 600 metres (656 yds), and a range 
of minimum 300 kilometres (187 yds.) 

In the * Nautica! Magazine " Mr. A. С. M'Lellon writes on the 
British Empire position in regard to wireless telegraphy, and com- 
plains in a general way that we have been slow to make the most of 
the latest means of communication. 


Workhouse Lighting.— The Guardians of St. George s-in-the- East 
have asked their architect to submit a specification for an electric 
lighting installation, and tenders are to be invited from eight or 10 
selected firms. 


Festivities. —The tenth social of the employés of Hull Corporation 
electrieity department took place on Friday evening last, when about 
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200 of the members, with their wives, children and friends, were 
present at tea. The visitors included the Mayor and Mayoress 
(Coun. and Mrs. T. S. Taylor), Aldermen Hanger, J.P., Brown and 
Pybus, Coun. Harrison, Coun. Livingstone, Coun. and Mrs. Dean, 
Coun. Flanagan, Mr. Н. Bell (City electrical engineer), Mr. and Mrs. 
Magoris, Mr. T. Holmes (City telephone engineer), &c., and the whole 
steff of the electric light department. 


On the 31st ult. the third annua! dinner of the staff of the Islington 
electricity department took plece. About 75 persons were present. 

Through family bereavement the chief engineer and manager of the 
department (Mr. А. Сау) was not able to be present, and in his absence 
Mr. A. P. Macalister, chief assistant, vas in the chair, with Mr. T. А. G. 
Margary, head of the distribution department, as vice-chairman. Among 
those supporting the chairman were Mr. Allwar (station superintendent), 
Mr. Lund (mains engineer) and Mr. Barley (of the commercial depart. 
ment). A concert followed, the whole of those taking part in the pro- 
gramme being attached to the department. 


COLONIAL AND FOREIGN NOTES. 


Argentine Centennial Exhibitions (1910).—In connection with the 
railway and land transport exhibition which was held in Buenos 
Ayres last year the following is a genera! list of the awards mede to 
the exhibitors of the various nationalities repre:eated :— 


Grand Diploma | Gold | Silver] Broaz* | Hon. | 
— E E | | ‘ Total. 
prix. de hon er medal. medal. medal. | menticr. 
Great Britain 82 | 12 | 75 | 3 E 2 922 
Germany ....| 70 35 41 18 5 2 171 
ПЕЙ ез» | 10 35 | 40 5 2 3 155 
France: 2.3...) 64 25 25 4 5% | 1 122 
Lee TU TET 21 | N 33 6 va 1 2 
P viro gt MESS 26 | Iz 4 XH 3 i | 2 65 
Belgium ...... 31 P ПЕ 2 Я 45 
National | v 3 8 3 3 1 31 
Cosmopolitan, Ш | 10 4 5 l 3l , 
392 | 154 |246 | 87 | 23 | 18 ! 920 | 


Austria.— From Trieste during 1909 ere lsmp carbons were 
exported by sea to the value of £1,137 (including £222 to the United 
Kingdom), compared with £625 in 1908. Imports by land 2nd sea 
included electrica! machinery apparatus, &с.. valued at 3.063,768 
kronen (£127,657), compared with 2.543.321 kronen (£105,972) in 
1908. Exports of the same class of goods by land and sea were 
1,767,241 kronen in 1909, against 1,748,821, kronen in 1908. 


Bolivia.— Vice-Coasu! E. F. Moore (Suerc) states thet the contract 
for the electric lighting aad power insta!latioas for Potosi has been 
given to a loc?! firm, probably represeating a Europe: concern, and 
work i; already in progress on the reservoirs and e:22!s.. Mr. Moore 
odds that opportunities for similar inste'letiors сте to be found in 
the mining districts, but that intending contrectors would do well to 
study personally the loc! conditions. 


Canada.—A chirter hes been granted to the Central Canada 
Power Co. (capital of about £2,050,000) to construct, егесі and work 
machinery for the generation of electric or other power, and to erect 
telegraph or telephone lines. 


German Patent Law.—Under « bill drawn up by the Ministry of the 
Interior 2nd submitted to the Federa! Governments for observations, 
it is provided (inter alia) that if a patentee refuse permission to 
another to use his invention, o'though suitable compensation and 
guarantees be offered, the patent may, if it le shown that the grant of 
such permission is in the public interests, be revoked, or the right to 
use the invention given to the applicant. No decision can be given 
against a patentee before the expiration of three years from the pub- 
lication of the grant of the patent. 


Switzerland.—1n his report on the trade of Davos for 1909, Consul 
W. R. Huggard says a great undertaking in the Canton of the Grisons 
has been carried out on behalf of the city of Zurich. The two moun- 
tein stre»ms, the Albula and the Landwasser, are utilised to furnish 
electricity (about 30.000 н.р.) to operate tramways in Zurich. about 
120 miles distant. The cost has been estimated at Fr.16.000,000 
(about £640,000). 

Vice-Consul Dr. Falsk (Lucerne) says the two electric power com- 
penies of Altdorf and Rath2usen have combined with a view to more 
economica! working. 

The Zurich-Oerlikon-Seebs^h Electric Tramway Co. have re- 
ceived sanction for extensions of their lines, 10 miles in length, 
from Oerlikon t» Affoltern and from Schwamendigen to D. bendorf.. 
The cost is put at £39,640, | 
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| TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited by ALDERSHOT Urban District Council for the 
supply during the next 12 months of 750 tons of steam соз!——{о be one 
of the following: Baddesley Beans, Kingsbury Beans, Griff Peas and 
Arley Peas, Full particulars from the Electrical Engineer, Electri- 
city Works, Burnham-road, Aldershot. Tenders to the clerk of the 
Council, Mr. W. E. Foster, by 10 a.m. of Jan. 17. Sce advertisement. 


Tenders are invited up to March 14 next for the installation of 
wireless telegraphy at Thursday Island and Papua for the Сом- 
MONWEALTH PosrMASTER-GENERAL'S DEPARTMENT; and up to 
April 18 next for supply of one common battery 8witehboard to the 
Postmaster-General’s Department in WESTERN AUSTRALIA. Tender 
forms and specifications from the Commonwealth offices, 72, Vic- 
toria-street, London, S.W. See also advertisements. 


Tenders are invited up to Feb. 7, 1911, for supply of 250 indicators: 
and up to March 7. 1911, for the supply of 11 sections of branching 
multiple magneto lamp signalling switchboard for the Postmaster- 
General's Department in Victoria. Tender forms, specitications, 
&с., from the Commonwealth Offices, 72. Victoria-street. London, 
SW. See also advertisements. 

Tenders are invited up to Feb. 21 for the supply of 29 miles of tele- 
graph cable, and up to Feb. 28 for the supply of petrol-driven port- 
thle wineh to the Postmaster-General’s Department in VICTORIA. 
Tender forms and specifications from the Australian Commonwealth 
Offices, 72. Victoria-street. London, S.W. ее also advertisements, 


MoRLEY Corporation require tenders by 10 a.m. Jan. 16 for con- 
struction and overhead electric equipment of 1 mile 7 furlongs of 
single line tramway (with loops) and supply of material for same. 
Specification, &c., from Mr. J. B. Hamilton, Standard-buildings, 
City-square, Leeds. 

HawrsrTEAD (London) Council require tenders by 4 p.m. Jan. 12 for 
one or three years’ supply of stores, including electrical stores, oils 
for electricity department, &с. Forms of tender, &с., from the 
borough engineer. : 

BIRMINGHAM Tramways Committee want tenders by noon Jan. 30 
for 12 months’ supply of electrical sundries, insulating materials, 
Ironmongery, oils, paints, varnishes, waste. &c. Form of tender, 
&с.. from the General Manager. 

The Joint Committee of Віснмохр (Co. Dublin) District. Asvlum 
require tenders by 4 p.m. Jan. 18 for wiring and fitting the asylum 
buildings, Specification, &c.. from the Engineer, Beresford-plece, 
Dublin, 

BoorLE Corporation require tenders by Т0 a.m. Jan 18 for removal 
of steam pumping plant and supply and erection of two electrically- 
driven turbine pumps at Raleigh-street pumping station. Forms of 
tender, &с.. from the Borough Eleetrical Engineer. 

Messrs, Ashlin & Colemen, 7, Dawson-street, Dublin. will receive 
tenders until noon Jan. 11 for the supply of electric light fittings 
end for electric light installation work in St. Peter's Church, Parss- 
BOROUGH, 

Istincron (London) require tenders by noon Feb. 3 for one year's 
supply of transformers, meters, are lamp carbons, cables, lamps. arc 
ато parts, service boxes, tepes, oils, ќе, Specifications, &e., from 
the Town Hall. 

Istinctox (London) Lighting Committee invite tenders for supply 
and erection of h.t. switehboard. "Tenders to Town Clerk by noon 
Jan 12, 1911. 


SALFORD Corporation require tenders by Jan 16 for the supply 
and erection of steam-driven air lift pumping plant at their elec- 
tricity works, Particulars from the Borough Electrical Engineer. 


WARRINGTON Electricity and Tramways Committee require ten- 
ders by noon Jan. 10 tor supply of eh.t. cable. Specitication, &^.. 
from the Borough Electrical and Tramways Engineer. 


Tenders will Ee received until Jan. 25, 1911, for supply to the Post- 
master-General's Department in NEw Souta Wates of one portable 
petrol-driven winch, and until Feb, 1 for supply of testing equip- 
ment, consisting of rotary converter, transformer, switchboard, &c., 
to work on a 240 volt d.c. main to the Postmaster-General’s depart- 
ment in NEw Soutu WALES; until Jan. 24, 1911, for the supply of 
iwisted-pair wire to the Postmaster-General's Department in Vic- 
TORIA ; and until Jan. 25, 1911, for the supply of insulators, wires, 
&c., to the Postmaster-General's Department in SouTH AUSTRALIA ; 
and up to Jan. 10, 1911, for the supply of contacts and condensers 
and telephone cable to the Postmaster-Gencral’s Department in 
Victora. Tender forms, &c., from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. 
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The Chief Commissioner of N.S.W. Railways, SYDNEY, will receive 
tenders until noon Jan. 30 for supply and erection of two electrically- 
operated elevators for the tramway repair shops. Randwick. Par- 
ticulars from the Electrical Engineer's Office, Sydney. 

The Publie Works Department, SYDNEY., N.S.W.. want tenders by 
2 p.m. Jan. 16 for supply of a hydro-electric generator, transmission 
line and pumping machinery for use in connection with the water 
supply to towns north of Wollongong, Tender forms from the Public 
Works Department. Sydney. 

The Minister for Works, Pertu (W. Australia), will receive tenders 
until Feb. 28, 1911, for supply and erection of clectrie pumping 
machinerv. Conditions of contract at Publie Works Office, Perth, 


The Municipal Council of SnaNcnar invite tenders for the supply 

and delivery c.i.f. Shanghai of main high-tension switchboard and 
auxiliary switchgear, static transformers, and high and low-tension 
switchgear for sub-stations, Specification, general conditions and 
forms of tender from the consulting engineers, Messrs. Preece, Cardew 
& Snell. 8. Queen Anne’s-gate, Westminster. S.W., to whom tenders 
are to be delivered by noon of Wednesday, Jan. 18. 
. The Turkish Ministry of Public Works require tenders (addressed 
to M. le Ministre du Commerce et des Travaux Publics, Constanti- 
nople) by March 15 for a concession for eleetricity supply and the соп- 
struction and working of electrical tramways in the Sandjak of 
ADRIANOPLE, the concessionaire being authorised to erect and operate 
hydro-electric stations on the rivers Maritza, Arda and Tundja. 

The Turkish Ministry of Public Works. Constantinople, will re- 
ccive tenders (until March 14) for concessions for the construction 
and working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hydro- 
electric works on the banks of the Seiboun Teha? river. Conditions 
(on payment of 9s.) from the Ministry, Constantinople. 


COPENHAGEN Municipality require tenders by noon Jan. 16 for 
supply of a 4.000 kw. steam turbine generator, with condensing 
plant. Specifications, &c., from Elektriek Station, Gothersgade 30, 
Copenhagen, K. | 

Tenders are invited by the GONVILLE and Casri ECLIFF Tramway 
Board of Wanganui (New Zealand), for supply of 20.000 lin. yds. of 
grooved girder stock rails (76 lb. per yard), 1,000 lin. vds. of " special" 
rails (78 lb.), 200 pairs of tishplates (welded joints will be used for the 
most part), 1.600 fish bolts, 40.000 rail dogs and points and erossings, 
Tenders to the Secretary of the Board by Jan. 26. Quotations must be 
c.i.f. for delivery into lighters at Castlecliff or on whirf at Wanganui. 
Specifications may be seen at 73, Basinghalll-street, London, E.C. 

Tenders will be received until Feb. 10 by the Post and Telegraph 
Department, Place de Monnaie, BRUSSELS, for supply and fitting of 
an clectrie lift. 


TENDERS RECEIVED AND ACCEPTED. 

Нигах Corporation have accepted the tender of the British 
Tnomsoa-Houston Co. for the supply and erection of a 1.500 kw. 
steam turbine and generator. et 43.073; a Worthington condenser 
for same, at £1.216 ; and «wo 750 kw. rotary converters. 2t £2.09], a 
total of £7,054. 

Aberdeen Electricity Committee have accepted the following tea- 
ders for annual stores :— | 

(Чери & Thomson, ivonmongery > Gio. Donald & Sons, prints, oils, 
&е.; Wm. Riddell & Co., paints > Geo. Gordon & Son, timbers Shirras, 
Laing & Co, tallow, &е.; Duthi? Bros, ropes; John Bliki* & Son, 
brassword ; James Abornethy & Con cast iron ; Messrs, Stewart & Lloyds, 
wrought-iron tubes and fittings. | 

Atarecent meeting of Bradford Tramways Committee the following 
tenders were accepted :— 

Hadfield’s Steel foundry Co.. for supply of mangianes* steel Crossing, 
at £595; John Spencer (Ltd.), for supply of steel tube for bracket arms, 
at $118. 

Bethnal Green Council have accepted. the offer of the National 
Telephone Со. to insta! telephones in the municipal buildings at 
£74. 12s. 6d. 

Eccles Couneil has accepted a tender of Ferranti Limited (2t 
for a h.t. feeder panel. 

Derby Council hive accepted the tender of Wm. Rickard (Ltd.) for 
cable at £100. 

Leicester Corporation have placed an order with the United Elec. 
tric Car Co, for canopy top covers for 19 tramears at £102 cach. 


£40) 


BUSINESS NOTICES 
Messrs. Siemens Bros; Dynamo Works, Tyssen-street. Dalston» 
N.E., inform us that they are installing an additional exchange 
telephone line to relieve the congestion of calls continually coming 
in. and that they have arranged to further increase thé number of 
Dalston lines early in the year, 
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The Geaeral Eleetrie Co. announce that they have added another 
four lines to their already large telephone exchange at the head office, 
making a total of 19 lines in all. 


Messrs. Johnson & Phillips have opened the following branch 
o'fices, showrooms and stores, at which they are carrying a stock of 
Association and Non-Association cables, wires and flexibles and 
electrie light and power accessories :— 

Birmingham (137, Corporation-street : Telephone, 7321. Central), 
Cardiff (12. Castle-arcade ; Telephone, 1937). Dublin (27, Anne-strect, 
South ; Telephone, 2083), Glasgow (159. West George-street ; Telephone, 
239) Central), Leeds (21, Bridge End; Telephone, 4040. Central), 
Manchester (251. Deansgate; Telephone, 4174 Central); and Newcastle- 
on-Tyne (445, Blackett-street > Telephone, 1691 Central). Telegrams : 
*Selbac " Birmingham, Cardiff, Dublin, Manchester or. Neweastle-on- 
Tyne; " Megohm " Glasgow and * Juno " Leeds. 

The offices of the Indestructible Cable Со. have been removed to 
20, High Holborn, London. W.C. 


Messrs. Pemberton & Clark. Colmore-row, Birmingham, have been 
appointed Midland agents of the D.P. Battery Co., in place of Мг. J. 
Hilton. who has joined the staff of Messrs. Bruce, Peebles & Co., and 
will look after their interests in the Midland district. 


Patents Development.—The owners of patents Nos. 1,451 /1908; 
relating to “ Improvements in submarine signalling apparatus " 
].545/1908, relating to “ new and improved apparatus for alternative 
wireless telegraphy and telephony”; and 14.775/1908, relating to 
“improvements in transmitting apparatus for submarine signalling," 
desire to negotiate for granting licences, Applications fo Messrs. 
Lloyd Wise & Co., 46, Lincoln's Inn-fields, London, W.C. 

The proprietor of patent No. 3,680/1908 relating to “ Method 
of reducing ores, especially iron ores," desires to enter into arrange- 
ments for exploiting same in this country. Communications to 
Messrs. J. E. Evans-Jackson & Co., 19/20, Holborn- viaduct, Е.С. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Мг. А. Yearsley, 27, Brazeanose-street, Manchester, has been 
appointed trustee in the bankruptey of Chas. Hellyar Pearson (trad- 
ing as Pearson & Co.. and as the B.O.À. Engineering Co.). electrical 
слчіпеег. &e.. ЭТА, Mosley-street and Stockton-street, Manchester: 
anad No. 4. Manchester-road. Hyde. 

Engincering Саеге Капиз (Ltd.) is being wound up voluntarily 
Mr. T. Е. Kay, 19. Johnson-street, Cheetham, Manchester, is 
liquidator. 

The Telegrephic Code Со. (Ltd.) is being wound up voluntarily. 
Mr. А. W. Good, ЗІЗ, Moorgate Station-ch»mbers, London. E.C., is 
]iquidator. 

The Besumont & Still Train Leihting Co. (Ltd.) and the Beaumont 

& Still Colonial & Foreign Train Lighting Со. (Ltd.), 29, Charles- 
street, Hatton Garden, London. E.C., are being wound up volun- 
бау, and Mr. С. T. Burke has been e ppointed liquidator, 
' The British Electrical Device Со. (Ltd.) is being wound up volun- 
tarilv, and Mr. P. J. Boucher, 72. Vietoria-street, London. S.W.. has 
been appointed liquidator. A meeting of creditors will be held at the 
offices of Messrs, Guseotte & Fowler. 1, York- buildings, London, 
W.C., on Jan. 16. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Norr. —7 he undermentioned Applications (except those marked t) are not open to 
pudlic inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months affer the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


December 5, 1910. | 
28.226 CowrER-CorEs. Production of iron by electro-deposition. 
28,246 GRAY, Governing or controlling devices for dynamos.* 


December 6, 1910. 

28.307 Moutp. Reversible variable speed dynamo. 

28.326 RAILING & Coates. Electric switches. 

28,330 ALEXANDER. (Anderson Winding Machine Co., United States.) Methods and 
machines for winding colls.* 

23.332 Rouse. Thermo-electric motor. 

28,356 SIEMENS SCHUCKERTWERKE С.м.в.Н., Electric searchlights. (Date applied 
for. 26 1 10. Addition to No. 8.411 10.)*+t 

28.368 Воот. (Herbert Stephen Mills, U.S.) Telephone call recorders. * 

28.382 Bisson & Bercks. Maenetic blow-outs for arc lamps. (Date applied for, 
17 5 10. Comprised in Application No. 12.149. 17 5 10.)* 

28.385 Betn. Holders for incandescent elcctric lamps and the like, 

28.396 Соттзсчатк. Telerhonic instruments.” 

28.397 Kee Eis for telephone transmitters.* 

28,419 KAXkrERDYK. lectrodes for electric storage batteries. > a 

d 612 39)*1 Б з. (Date applied for, 


28.457 Wors December 7. 1910. 
' p Electric connections and focussing arrangement for electric motor 


28,468 Mirrac. Mono-rail locomotion.” 


` 
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December 8, 1910. 
28.530 Нітсн. Electric conductors for the transmission of variable currents ог impulses, 
28.536 RuTHENRURG. Electrodes for electric furnaces. 
28,538 WESTINGHCUSE Brake Со. (John D. Taylor, U.S.) Electric relay apparatus.” 
28.592 CowrEgnR-CciEs.  Electro-deposition of iron. 
28.611 & 28.612 В. ттоме. Electric current generators. 
28,013 Goorwin, Hasor & Brown. Electric current regulators, 
D*c?mber 9. 1910. 
28.657 PauL Meyer Акт.-Св5. & КоннЕег. Mercury contact electric switches. 
28.661 SIEMENS SCHUCKERTWERKE C.M.B.H. Reversing of polyphase eiectric motors, 
(Date applied for. 11 12 09.) + 
28.668 FERRA. Thermo-electnic generators. 
28.669 Ferra. Generation of electric current. 
28,687 iw, Overhead systems for transmitting electricity. (Date applied for, 
1 12.29. )*t 
28,695 Leens Force Co. & Ferguson. Electric licehting and like systems.* 


Decembar 10, 1910. 
28.724 1. FRANKENRURG & Sons & FrgMING. Electric liehting, 
28.754 lnsiG & Invio, Ето. Dynamo désivn ard construction, 
28.755 [мно & Inzic, Ltp. Secondary battenes. 
28,775 Peace. Device for replacing electric fuses. 


December 12, 1910. 
28.808 Railing & Ансосль. Arc lamps. 
28 820 Mason. Detachable jaws от clamps for carbons. 
28,834 RAsMUSSEN. Composition for the use of electnc inzulating and other commercial 
purposes.’ 
28.840 Romeu. Multi-fuse cut-outs.* 
28.343 OsBORNE & Минте. Electrical sound-transmitting apparatus, 
28.560 Lcwr EN. Incandescent lamps. 
28.581 CeEEsE. Electric clocks. 
26.884 Besancon. Electric hour mter. (Date applied for, 28 12 29.)*+ 
28.858 Міснсттв. Arc lamp electrodes. (Date applied for, 15 7 10.)*{ 


CITY NOTES. 
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MEMORANDA (Jan. 5).—Bank rate 44 per cent. (Dec. 1, 1910), 
Price of silver, 2514. per oz. Consols 791 —73; for money; 795—794 
for account. Consols Pay Day, Feb. 1; Stock and Shares Continuation 
Days, Jan. 11 and 25; Ticket Days, Jan. 12 and 26; Pay Days, 
Jan. 15 and 27; Mining Shares Carry Over Day, Jan. 10. 

Prices or Mkrars (London).—Copper, cash, 56; three montha, 
974. Lead, English, 134—131; foreign, 135:—13!. Spelter, 24—241. 
Tin, English, 179;—1807 ; foreign cash, 1803, three months, 179}. 
Iron, Cleveland, cash, 50,1%, three months, 50/111. 


AMAZON TELEGRAPH CO. (LTD.)—Return to Dec. 13, gives capital as 
£250,000 in £10 shares. All shares taken пр. £290,000 paid. Mortgages 
and charges: £300,000. 

ARON ELECTRICITY METER (LTD.)—An extraordinary mecting was 
held on Tuesday last to consider a resolution empowering the directors 
to increase the share capital of the company to £350,000 by the creation 
of 100,000 ordinary shares of £1 each. 

The chairman (Mr. Н. Hirst), in moving the resolution, said that they 
had to create the additional share capital to carry out the conditions of 
the debenture trust. He gave a sketch of the progress of the company 
since 1902, when they had a loss of £6,000. Since then they had paid out 
in dividends £63,000, had paid back out of profits all the first debenture 
issue (£37,000) and had put to depreciation £20,000. Altogether they 
had paid out since 1902 £150,000. They had increased their business to 
such an extent that for the purpose of stock they wanted at least £30,000 
more than they ever had in order to cope with the big turnover. During 
the last few years each year had established a record. and that had en. 
tailed an extension of credit which had absorbed more of their capital. 
In addition to the extension of their ordinary meter business, the taxi- 
meter business had absorbed a great deal of capital, Moreover, they had 


found it necessary to start subsidiary companies in various countries, and 
that had also absorbed capital. 


CHLORIDE ELECTRICAL'STORAGE CO. (LTD.)—The directors have de- 
n an interim dividend at the rate of 6 per cent. on the preference 
хпагех. 

DUBLIN UNITED TRAMWAYS CO. (LTD.— l'he directors recommend 
dividends for the half-vear ended Dec. 31 at the rate of 6 por cent. per 
annum on both the preferenee and ordinary shares. after setting aside 
£12,000 towards renewal of permanent way and carrying forward £9,898. 
| NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)—There was 
issued on Пес. 14 £1,000 debentures, part of a series of which particulars 
have already been tiled. 

RICHARDSONS, WESTGARIH & CO. (LTD.)—In return to Dee. 10, 
capital is £700,000 in £1 shares (350,000 preference and 350,000 ordinary), 
All shares taken пр. £700,000 paid. Mortgages and charges : £350,000. 

RIO DEIJANEIRO; TRAMWAY, LIGHT & POWER 00. (LTD.)—4 quar- 
terly dividend of 1! percent. has been declared, For providing funds for 
extension works in Rio, &e.. the board have decided to offer for su bscerip- 
tion to the existing shareholders the balance remaining unissued of the 
share capital—namely, 23,750 shares of 8100 each. 

TAUNTON ELECTRIC TRACTION CO. (LTD.)- Particulars of £5,000 debon- 
tures, created Nov. 21, have been filed, the amount of the present issue 
being 23.000. Property charged : Company's undertaking and property 
present and future, including unealled capital. No trustees. di 

TWIN-GRIPS (LTD.) (113,111).—Reg. Dec. 23, capital £2.000 in £1 
shares, to carry on business of electricians, engineers 
electricity, &c., and to acquire from Н. E. Evans a p 
relating to an electrical fitting. Private company. 


‚ Suppliers. of 
atent for an invention 
H. E. Evans is one 


of tle fir:t directors, and may retain office while holding 100 shares, 


Reg. office : 63, Bishopsgate, London, Е.С. 
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un. UY TRAMO 
LINE. Wek | 3 | 
ended E ен AGQREGATE., Е Dwr Is т 
No. КО Amount, е-ог Dec. > 
Aberdeen weeks, | Amount, |'2¢-or 218090 МАМЕ, Price RA , 
Airdrie ee eave Dec. 28 Re 5 | (а) | ы W ed., Ж. = Divip Busing < 
хто со сосое + ‚353 T 78 Е Зап 4 EE = | "I TO 
Anglo-Argentine """"""'ctac уе E. 1 + 20 43,346 + £ [| Electricity ipeo. ME Үтвірво.! Оов. WERK то 
Ashton-under-Lyne ...... » 30 | 53552 + 9 11,182 | 10 5/0 Supply. АН, 4 
Ayr Corporation » SL) 423 1690 2,364. t fol 4% | Boarnemouth & | m 
at ue MEER mie A 364462 |+ 287,210 | 10 (o! De 4 Per С. посе Кие. Зар. Ord, ....| 8-р iod ‘mp 
Bath кле Trala. Lad... м = Hs — E 10,900 + St. |44% S yy Cent. baa dier d м ууну 9 ; 8 0 Маг, Sep >. | est, 
Birmingham Mer Ltd.. ‚ 28 204 °З 11 yet P : ie Brompton & Кето Пел Stock (red.) ...... Jo 16 5 13 б 32 оа Жум Шы, 
ROME ow c P ox] cs 194 Azo |k. 214 шо obo. 7 per Cent. ngton Elec. Sup. Ord. .. "6 cor te Eon foo tule T^ 
Blackpool RANA а » 28 1,239 à 32 gigs + 7,154 | E 205 | Charing Cross (W. о Ay Guar. Deb. Stock A: —H |415 О РАЙ ^d xs 
Bolton Corporation... [m | ke 6 42,567 m 1108 | a 4% Do. 4 рег Cent Pref City) El. Sup. Co. гава : ‘8 3 Tone ps | бд 
новое aos 4 » 9 <7 Е , | t 4 o per 9 E NNN та EEEREN) 6 Р ee 
Bournemouth Corporation. . О. 2| 2952 $ 94,5 < 5 d o Do. 4 per Cant Des Stock (red.) ...... 934 417 0 Fe M | à 
Bradford Corporation......| —.. 23 | 1823 | + 132.303 Е 1,414 5 2/0 Ee. ty Undertakine E (réd.) И 102 m iT 426 an jae 4 
Brighton Corporation......| Jan 31| 571 | + 71,682 9,695 | St. 4195 | Ч elsea Electric Supply O t% Cum. Pret, 3i—4 a d. КЕРУ Cr 94 
Bristol Trams & Carriage Dee 1 892 | + 202,473 Р 5,466 10 6/0 : E per Cent Deb (PPP “++, 3 | 5 9 0 а 103} .. 
о ир] Эш. ч 7,624 | + 39160 t 9,138 | 10| 6/0 e of ndon Electric tty ен m. | 6 4 0 Man, July E MA 
ration ...... Jan 1,459 160.2 | St. | 5? per Cent. C rou urs drm TS 11.9 June, Dee | h 
Bury Уи Jan. | a | 216 |+$10,138 | St. | 44° iba не ; 1} ето 6' Feb’ Dec | 9?| 
Calcutta ams. "tet n n г 1 + 33,289 + 0 tDo. 43 nt. Deb. Stock (red.). eae 111—101 5 l Feb, Aug T E . 
[ ys Co.... 1,268 8 M par Cent Ond Pk Gub SM E 4 0 в li 
Camborne- Redruth SUME Dac A 853,456 T R2 ids 2 uH T ‚р 5% вы Durham Ce T NK (red.) .. EU at | : - 0 in А RE. :] А! 
AT por ЧӨй РИА zs 159 ы al 366 0 4 . per Cent. n ы! ° . et^" ] |n 1 m С an. .. ёъ 
Cavehill.. : e| м 24 | 2,55 + ‚366,320 |+ в153 449 | 10 6 County of Lond on Cum. Pref. .. 2 Р } July |. 
Central London Rallway ..| ” 3 gg es se кя St. 4 0 #00, 6 per Cent. Elec. Supply Ord. ...... 2-3. аара R 
Chatham & Dist. Lt Ras + ‚ 31 4.31 T 87,562 |+ 1,847 | St. 1% 1Do. 4} рег as Cum. Pref. ..... Jr UEM 71—76 |6 7 6 RA Cet | 2x don. 
City & South Lond ys. ee , 0 — 4,500 + | 5 5 % Do. Second де Deb Stock (red.) : etn n 101—1 ' 5 9 0 uo Aug zs se 
City of Birmi on Rly...) Jan. | F 141,468 |+ 2,752 /0 | Folkeston Ob, ЗібсК а.е, d dae de 104 —107 | 4 4 аг, Sept | 1011) {0 
Gliese Corporation `. ios nee Б 3:22 ta 84,878 x sc nt m 5 P CL Pile teed Co. Ord. .... T" a EN. Н шл, ы 10 | 105, 
Electric Trams Co..... .. 147 424 + 1,355 | 5 4/0 H о. 4} Ist Deb. Stock ( о 9090000090696 4 —5i 5:9 0 April, Oct AS .. 
Devonport & Dist. Trams .. 4 31 677 -+ T $ * 3,567 St 44% BAR eae Lighting d e Ce 99 —102 | : 13 0 Mar, Sept .. | өө 
Dover Corporation ........) „ 2) SOT 25.497 ^ 5| 405° | isle of Wight E. L. & P. Со. Deb. Stk. .... 61—71 8 6| Feb,Aug | .. | a 
& Lucan Rail ‚ 31 204 + 2.034 5 6% nsitgton & Knieh ; 35. Stk. . 7 | 519 3 April a 
Dublin United .. Way MES 163 T pi ів 3,144 || st 4% Do. ed dei a od a Оаа hoy 580 рлі, Oct | 6H! ., 
Dudley еы „ , | о. y > 4» PE Ew. J E | | i ec oa 
ебине ы (eos к oe 9597 + 525 3,896 |+ 452 St. | 4% Ке Deb. Stock (red.)........ 55—64 1 Hs О Feb, Aug | .. | 
Exec СВ HET FIN |ы S as M 
өө us , — , ST | A n 1 O Б ос .. LE eo 
Сана b Dit Tras 2| ^ зо "ali 39177 |t | S 3/0 а o iv ge s |2 A 
Glasgow Corporation +... 5 33] Bose Бәл ae in) - ЕЯ ri po por Cent DL NM. 2— TERT. [2 0 | У E. 
Соза Саат 2 2| 65 ok on юэ = i02 || 3 28 Ме орар ЕЕ О L2 FEBITEIE-E | a 
veepi-MorthAest s | ^ 28 345 | + , + 32322 | St. | 44° ‚ 44 рег Ce T у=. MEA ӨМ "i 4 7 0: len, Iu ў 
Great Northern & eet... ees 2 45 | 4- 6.097 |- | у, tDo. 4 ent. Cum. Pref.. е 31 mi 6.0 ' ы July | 
Сїїу Riy.. 3 231 az BK 286 St. 3 я = per Cent. Deb. ааа 4—4 0 рпі, Oc ( T 
Hartlepool Tran Glasgow ..| „ 23| элү 10589 |- "ue | 7 44% itMidland Еке Cors Ue e ы сав juy | 543 
pog Талы Сог)" 2 217 | + 36798 |+ оош 5 M5 Mert ble Corp. for Power Dist, 4j Ist Oe [4 16i АУ | = 
- .. 23 j^ А + 2 867 | Ls ewcastle Elec. S LACE АЛ Л n Sk NL MS D. 95 | [ , ew d 
ren Bison tae 3 1.033 | + 12,428 |+  436| 5| 5% | Do . Supply Ord.. | 95—97 141 | | | 
MERE. anas] ш 1 | $8494 | — 28 867 | ос 3 „Шо. 5 рег Cent. non Cum. Pref. ... esl ibd 2 6| f 
Bord Diet eund EE s 3! Eis T 619 #481455 £929 229 | Ж 5%" NOR Ул зы EUN E Mort. DIE Fa уйды ii 5 2 ч | Feb; We «| 
"rr "t n » " + 0,445 ) 76 N t ^4 % . Power Sup. 5 ui eis —10) 4 ‚ Aug T sd 
leve Рыла ошай "| 7 28| 13|— ous [t ii| scien rrt Eke LEE P Od. стер: | DACH |a 9 o| Jan, July | | 7. 
Thane s...» X Ба ‚832 + i ол Do. 49 je УЕ а НЫЕ т 4 ee we sh 
Me Thanet EE NE m 50s |= "a | '$ $0 | Oriora НН BE Um | 3 ем 
y Corporati *". 25 Л 23 + 6,955 + 955 iS | 9 Oxford Electri Or зоо ооо ооо е ae ee — 101 3 19 0 ' i? ба si 
Kidderminster & Саа" а 29 105 — 4,356 + 295 l Г. 4 “0 Do. 4°, Deby "E *es 252224224 Ciki 11} —12} 6 0 0 Jun LU D C | МЕ 
ilmarnock riore Е » 23 213 | + 26 6,045 |+ 137 5| 5/0 | St. James' & Рай с оно Е 540 ры И оу 
Laert Corporation -. » gl 139 | Z Qe P 39g S 3s 150 dude И endo ] = Ў. н T Ae 
arkshire Trams > 28 . — н + 14 о | 100. 3 idle esee ee eene S 69 0 d . : 
darem Unies ol з St M 5061 |t 24 8| a0 Smithfield Maris pe Steck ted] eese е 10» Bea) oS 
mi n.i. "T" RH 3 ; y. .. 5 о, ondon El-ctric чр. Vrd....... 12== 6 ] | ee 
Cortese rent Е ра: win 72908 |+ 5 ь 5%. | Do S% ric Supply Ord 1—2 an, July | .. 
ты. у ИИ 1251 68 ‚397 D. е 9% Ist Mort. Sto:k (г: TIT 2—3 T Feb... is 
Later vorporaon......| |, 31 | 7.573 203 TE ато. HOR South Метор'а Elec, Lt & Power Ord. 11. 976—102) $18 ОАР. “> 
Lincoln ое Peek р + 2,624 + B 278 res Г. 360 |} St. 9 he траг Cent. Cum EL UM DIL жез s 419 € . 5 aa 
Liv rporation ...... ‘ | 552 | — 47 31 9.771 5| 2/6 о. Ist Deb. Stoc! DE nes EEN EAT ны \ e) i : om 
о SR шт | ТИЕ ЕРЕС dca AIS) КАНЕ 
*Lo dudnokColuynBa)R T Jan 1 ео + 1,817 4.997 + sae St. | 4 % Оо. 4} per ора оша ТЕГ. be а A —] cd | AM Oct on = 
London County Council у. | Ох. 3) i : 25 pen +. 20.649 2 59 ойго Elec SUP o Рае |+ 5 - ic April, o AE 
n tees А j . Кё, у. oss is vr 1, Oz “a vix 
London ес. Ку. Со....... em 46143 d rds n I UI № 4$ per Cent. Cum. Pref........... 1 : S2 April, Oc A e. 
westoft f вонон » ^ + , -= Р ‚099 Fle ооо —51 ar, > .. 
mersus ИР RJE gg x MET ui. о сорри 
ter “ #- 2 Pg 3 092 |+ me по . Trams Pref. О т 
Men Rallway эмеби ы ЖЕ, ai |160 | 0 18 224 |t 39 45, Do aver Cont Cum нети к 
АОИ "^| » 31| 2 + 537 6.00 |— 284 | 4192 |t àa'ham & st Mort. Deb. Stock (red.)).. б —i 613 April .... 
tropolitan Dist. NU и ‚126 | + 30 609,202 + 17 89 10. 4% B m Midland Trams 4l 1 e J) "ЖУСТ 8: —85 2 6 | an, Jul sh e 
Middleton А Trams Ж , = 11,233 РЧ 710 10 494 en 4% з Сит. Pref Triage Ord. LO А & Eb Ih 12 0 an TU ee P 
tesse ád j Fs | о М XEULA ALI LET Bj yu ба LE E a. 
TECH B LINE ED a ре yah HE (SE КЫ ЧЕ 
ыа к " , 63, id : traction Е ера —10 | РЕ .. 
Rerthampton Corporation..| 3 ml a ою |= о | $t d Do 6 pet Gent Gum Pref 0000202 Кез bd EE 
dam Ashton&Hyde ..| „ 23) 618 | + s 27.02 307 | ро. брег cent Perpetual Debs ........| 8 se “уйше ре 51) 
Perte eM огРогаНой ...,..| Jan 23] 55+ 2 inue [f ous 3% | Central Lond Gi gad Dab Stock |, uio E T 6 eb, Aug | 5;| ЗВ 
Perth (W.A) ЮгРогаЧоп «РЗА... 2) 28' 72 + 7157 | 3t| 4% | Do. 4рег д Ordinary Stozk .......... 24-7: |516 0 April, Oct А В 
Petry A) Elec. Trams :.| О, 2e] “lela ME 3273 |- 132 | St] 2%): D» D ant. сели Жой ыы ЫЫ Mur NS MATH NOT NW 
UN Часы » 30 + 9 74,566 |+ 100! 4% E^ eferred Stock .. ОИ 55 3 12 0, Feb, M UE" 
аа ос нн eras |E LIKPIE n Tama: 8% Ga ia FE [ge a) EENEN oo 
Ару P ” = i Š о, na “+++... = de ° 
Ronan Corporation ..... " 33 pe^ n 212 2990 |= тев "3 City „ре Gont. Dst Mort JR Aa Pret. 4150 £^ d Jan |“ = 
poration... » 28 897 6 208 |= 1,125 5% Do 5 u ondon Rly. Con Ord. an ‚ 9 ~309 4 0 рі, Ost a E. 
prr AREE eie „ 29 Bill 3 23,131 | = 89 % | Do. (1896 cent. Perp. Pref, (1891) ..| 28)-295; 5 2 О | April, Oct э... 
Sheerness poration кекеч и! 23 4] + 75 28,793 + 116 % Do. (1901) q/ 9/8/93 a:9 4 e$ ав a en 105 —]137 4 13 0. Feb, Aug 22! d 
Sheffield Corporat ie Be ШЕ, ©; ig 24,995 |+ 1,722 Qe MED эзе» уза»; а dm AE о | Fe» Aug i Meis 
Bld Corporation iii e | SEI ^ els | "ES fl St) M үре i желер ^ Eur ҮЕ 7 | EAE | Het s 
th Mag авео, a 1 7.214 + 25 + 5,031 10| 6/0 | Dublin United T erp*tual Dsbs.....,,.. —102 | 4:8 C | eb, Aug "s 
South Sta pPolitan. ,,, , , , èc. 31 $9.11 к 471 САН + 3 10) 12/0| Gateshead and Distric 6 per Cent. Pref..... 93 —1)) | 4 00| Feb, Aug e ee 
uth Зам. n | 95 $115 3231 |+ 15,174 || 19] б North strict а Ont oer] ПВ ау, Nov] | °° 
ahr НАН ПИ = 32 Ё t: Northern & City Rly. Pref. Ord. (4% "ELEM 0| Feb, Auz | 2 | 2. 
шеа Corporation"... & 23 1 2 E 62 41,585 + 1.080 St. 4196 Do. er = аш Elec. Trams Ce ol А 4—1 | 7 7 6 | с A | . ce 
Stalyb'dge Hyde "él а ME Mer + 296 . | Imperial Toe м м e | Feb, Aug | ; | X 
Sunderland Canc, JtBd. " a 219 г 2 2 + 1452 0 ii Do. 6 per herir aria ара Ms ec: id gl үү SEDE x E. 
nderland Dis cose) Jan 747 643 6| +00. 4k per С> А = | , Ost X rss 
Swansea trict ., in | = 9 14,788 |t «| 2/5 | I. ont. Debs. ..... e| 201-3 я Mar, Sept | Ne 
Swindon СОЕ... be 4| = -% 2.9% |- 12% 4% I. of Thanet E. T. & Lt. 5 per Cent. Pref, '.. — l. Hu eee Sept | | .: 
Swindon Corporation | » 23| 1 Hed s aS us fol S/O | ант cent. Deb. Stock ...... Wu] ola 6 5 ш on o 
ynemouth and Dice sel » 23| "il = П 3,891 |— SL]. S4 | Lans С. Tia Sx Ma Ar es обр, RECS VE.2 3] I Y ai MS. 
пасат BE Nu ou irc Urs Tram аспан айс |22 T PE 
i : Au m " е о о 74 о $0. eg 23 е 3 › : .. 
Wallasey была ошый” 23) 43 3 Ж | "ail | Stol ~. | London United Tramo, 3% Cum: Pret": 55 |516 0 mur = | 
Warrington poration к » 31 979 |+ ‚ 2 12,622 |+ 558 | St. | 4% | 106. 4 per Cent Ist] 5% Cum. Pref. .... —85 | 2 T 951! 93 
West Ham Coronation Uo 3l 73 ^ 06 11,055 |— 23 | .. | Mersey Con. Ord Ist Mort. Deb. Stock....| 14--2) 1 MAT бы 92 
Weston-super-Maya ^^ p cde Ў 4 ED A4 35058 |+ 1498 | 117 Metropolitan Fiai SICK едина о (66 —69 |516 0| Tis d еч 
ее > 8) did E ЖЖ gorge Ee amen Tho RR DIS 
d re a и 3) і + _ 509 5 per Cent. Cum. Pref. ... revu ess ilio n PET 
* Worcester pton Corpn, « 2 + 2 94,785 |+ o | +20. 4 um. Pref, .. NE >. | | si .. 
5 ҮҮ 455 € 5,052 S 9 4 per Cent. Deb. S b: 000006000, | + — ee A , i z 
Wrexham 5905609006 „ 23 1 17 50 1.171 — 19 Е 3 /6 Ds 5 G . tock viata a ete t 5 ~% pril "КҮ | . 
eT Te .... » ,174 2 A й рег ent, Db. Stk . V beue 93 — /. 0 | Feb, ee ки 
Yori WR Tama: а 2| s + @ is | i339 t 72 И "o Surplus ев ро Bg eA a с 
Bi se Jan i - 1 4452 : $ Ро. 3 У НА f raul Pto ы 
trict. | » 23 3 T i55 4.916 S p^ Do. M Cer Preference. . .. ........ 04 — | : E: 2 | Feb, Aug P 10) 
> S155 1.545 |+ 155 % Do, Cen A” Preference ...... 583—531 |3 7 Feb, Aug Ii, 451 
50.444 1+ 3,585; 34%! Do. per Cent. Convertible Pref. у... 85 —88 |3] 0 | Feb, Au 65), 64} 
L , per Cent. Debentur фофозь /dj*— 19 6. Feb g 90 89 
Y e Stock рее. B 93 28 3 19.6 Feb. Aut 6:1 eS 
Tem ме? 6) | 1 he ug Bt} | 
uà liv 93 334 


(а) These co 
mpari 
Mh о 3а ае а the correspondi 
{йа 13 2 days d bs gd last year. * Partly electrical 
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* [n calculating the ylel Diaitizaa o 
d al WILL M M V ч » Ww — - " 
f Ex Dividend. {The Lo, SUE E for accrued inter but X. 
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P Асе КАТЕ | piyipenp | BUSINESS 
USINESS | м |Last wed., тлкскнт. "pg | WEEK то 
a |Last d. 8... CENT DIVIDEND | Week то E Divi- NAME, Jan. 4. | YiELDED. lan 4 
к р МАМЕ, м ? у Dug. JAN. 4. DEND A р Se Б m ыы. 
x |Divi- Jan.4. TOLED &^ ^ )| 2JA^7." |" ре И | Low 
* sees) ———— sd Hie Los um TUM 
ued. es " ee ыыы . 
Electric Railways and Tramway M Fis 6| Jan Jur | 2) s- оо 2$ Amer. ЕИ уге, эн Сар. Весне] зоа un, |= | 
St ЗЫ | Met Riy. 34 per Cent о A рер. іск. 21—28 |. 5. | Feb, Аш | 278 2741 | 4% | TDo. Coll Trust $1,000 4 per Cent. Bda| 93 —45, |4 4 3 | Jan J s 
St. Metropolitan District Railway Отд....... $47 86 |310 3 Feb, Aug | 29| 8445 | 2% |. Do. 4% Cons. Bonds 1936 .........- te ЗБЕ 
St. | 3% | Do. 44% First Pref. .. .- eee cse een BE 5% | Anglo-Portug se Tel. 5% Ist Mt. Db. Stk. 102 —101 415 0 | August.. ТА 7 
St | 34% | Do. Assented Ext. Pref. (Int Guar By) ^4. 76 |412 0 | Feb, Aug | 525) >: Ру $$ Chil Telephone нь. ауын О EUN, н 
Und, Elec. Rlys. Co. of London, 110) 55 1572. |318 0 | Jan, july | 758] ТАЙ | OM | Monte Video Telephone Сао) 1 | = i2 0 Мау, Nov | 
St|3 +20. 3 per Cent. Consoltd. Rent-charge 99 —102 | 3 18 6 | Jan, July | ,2:4! •- { ү 0/6 | Do 5 рег Cent. Pref. ....... eee e| nfi 147} 51! 9 | Feb, Aug | :0? 10 
St. 4% | 100. 4 per Cent. Midland Seco Siebel dis © | de jur 1911.14 Hsc | 6% | National Co. Pref. Э4юск................ aU | 2 15-5 Feb, Аш 1291084 
Е 120. 6 п. Ретр. Deb. реу 3 an, July 7" 3 f. Stock. „2.6.06 rere Tt e ео, Aug 
St 4 бе. 4 per Cent. Сіно... айк бан 4 x p Oct | ** | es z^ 6% pe E уа аа, MET: 5 0 : мар | 
I| 4:4. | Potteries Electric Traction Ord. ....•.•»• i—i 8 0 0 Feb, Aug en ** 110 6/0 | Do. 6 per Cent. Cum. 2nd Pref........- Si—5 | 1 9 5 Feb, Aug $i УБ 
1 0/6 | Do. Sper Cent. Cum. Pref...... ++. 8 —83 |5 8 6 Мау, Nov | °° “15 2/6 Do. 5 рег Сепї. non-Cum. 3rd Pref..... 974-99} |310 6 | June, Dec | | 
St 44%) Do. 4$ per Cent, Deb. ag зак. i в .. К `* [St 34% +Ро. Deb. Stock 3 per Cent. (red.).... 974-994 | 4 0 6 | Jan, July | 101 | 93 X 
І, "d $ Met. Elec. Trams. & Ltg. 6% Cm. Pref. 64 —68 |518 C | Jan, July "T `* |St 4% | tDo. 4 per Cent. Deb. Stock (red.).....- —99] |410 6 W | 991 99] 
St. | 4% | tDc. 4 per Cent. Deb. бїосК.......... 8 4 0 an, July 39 Т -- 419, | New York Telephone Со. 30 yr. Bnds..... 12-10 | 4 19 6 | April, Oct | "ie 
100) 567 | Sunderland Dist. Elec. Trms. 5% 1stMtDb. 38 —40 к xl NS Dec did 38i I| Aid. Обе sesasexsokusegetus TIS Ш i4]. в | April, Ос! - | .. 
- 10/0 | Undered E.Rys.Lon. 6% In.bds.withcoupt 101 —102 | 4 18 О .. 104 | 10H 1| o7 у | Со брег Cent. Cum. Pref. .......... Эу —Eà) |410 6 ' Jan, July | 43 | ee 
.. | 5% | Do. 5% Pror Lien Bonds..... а М. аж te . '' {5 4% | +20. 4 per Cent. Red. Deb. Stock...... um. 4:2 0| i July | 364) ., 
^ 44% Do. 41% Bonds with coup. 6 ооо вое о 37 —99 4 0 0 МА i eo St. 44% 1 Telephone Co. of Egypt 44% Db.Stk.(red.) ТЕЕ 5 8 6 | uly diss 14 Р 
- 4%, Do. 4 perCent. Ist Power Нл. Dbs. .. We vs March .. | "^" | °° | 5 3/0 United River Plate Ord. ex rights .... ur 47 5 June, Dec | © | «. 
t| .. | Yorkshire (W.R.) Elec. Trans. О 8....... P . .. TL | nde 2/6 | 100, 5 per Cent. Cum. Pref. .......»..| son? Phe | 4 59 | Jan. July | | \ 
$ Do. 6 per Cent. Cum. Pret..ccccccess -4 S 5 17 0 Jan, July . St. 4% + Оо. 44 Deb. St. Най. voosseseusvéé» | \ 
| Bt| 44 | 190. 44 рег Cent. Ist Debs....eeeeeeee-| o i | 
|J А Financial, Investment, &c. 21-34. | v 16 о} Jam July | ius 
b. Electric Manufacturing, &c. s 3/0 Elec. & Cen. Investewet 6% Cum. Pre... 10} үй, |5 9 з м 130 1:1 
| a s —101 0 кы Y^ өө 2/0 [e] elegrap Dee ee — oo 13} —131 4 pur 1321 К 
} i St. 44% + Anchor Cable Co. 44 % Deb. Stock „оо, 9; „А 4 T is 16 ee 10 3 Do. 6 per Cent. Pref. ооо ооо ооо + 132 135 4 9 6 April, Oct 
| 1 "| Aron Electricity Meter Ог@............. И =H | 7 9° 0| April, Oct | sy! ez} 106 Submarine Cables Trust (Сегї.).......... 
| | 1 ке р 69. Cum. Pf. es. oon caws + : ' Oct э ei ial Foreign Electric 
| 0/7: о. 6% Cur ...| 22—06. |4 8 6 | April, Б Colonial and | IET 
| | 1) 2/0 Babcock & Wiles Ord... eee eee TE | o Xm e Railways, Tramways, S 4—5 |5 0 0| An, et а. 
| | ‚ Ребе жале э ааа ЗБ» саа = \ Ге 34 Mo» и ine 5% TE : 5 Jan, July ү 
| t 4/0 | British Insulated Е Helsby Cables Ord...) ЧГ (5 8 9 Ja fay | c | s zie |tAnelo-Argentine 5% Gum, Ist Pre. ....-- stap |519 | fons, Dec | Wi) si) 
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NOTES. 


Power Supply in Bulk to Collieries. 

Тнк problems of the concentration of generating plant 
and the supplv of power over а wide area to collieries and 
mines appear io have been satisfactorily solved by the 
electrie power companies now operating on the North East 


Coast. 


When the Newcastle-on-Tyne Electric Supply Co. 


initiated а power-in-bulk service some six years ago а 
constant load was assured by the connection to the mains 
of the electrified lines of the North-Eastern Railway Co. 
and most of the shipyards and engineering works on Tyne- 
side. This beginning was the nucleus of the subsequent 
developments which have resulted in the establishment of a 
power-in-bulk service over the entire industrial areas of 
Northumberland and Durham. Overhead lines and under- 


ground cables operating at 20,000 volts have been employed. 


both to connect up the power houses in the two counties 
and also to form a high-tension network interlinking the 
many sub-stations throughout the area. From the special 
article which we publish in this issue it will be seen that 
by means of this network upwards of 150,000 н.р. can be 
transmitted, and that, as a direct result, a large number of 
collieries have been persuaded to take a supply. 

THE most interesting feature of these colliery installations 
is the connection to the mains of the winding plants which 
have been converted especially for the purpose from steam 
driving. This in itself is a development upon which both 
electrical manufacturers and the power supply company 
are to be congratulated. But what will particularly 
interest mining and colliery engineers, and also electrical 
engineers not a little, is the fact that these winders are 
devoid of any form of flywheel storage svstem to smooth 
out the sudden peaks so inevitable with this class of plant. 
It is an undoubted achievement to be able to supply power 
direct from a network, covering some 700 square miles, to 
motors taking 1,700 н.р. every half-minute. The success 
of this class of supply has convinced the colliery owners 
and managers on the North East Coast of the indiscretion 
of installing their own generating plant ; and they have now 
come to realise that it is commercially more sound to buy 
than to generate electric power. 
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WuiLE the credit for the engineering success of this 
interesting undertaking must be distributed among manu- 
facturers of plant, cables, switchgear and motors, in large 
measure the reliability of the transmission and distribu- 
tion lines is assured by the Merz-Price svstem of feeder 
protection. The installation of this system on a large 
scale, as, for instance, on the present undertaking, had 
been much desired by electrical engineers generally, and 
its success will no doubt be an earnest of its future employ- 
ment on power supply networks. The whole scheme of 
the North East Coast power companies stands out in 
striking contrast with that of the South Wales undertaking, 
in which the original idea of a comprehensive supply of 
electrical energy over the enormous area of the coal fields 
in that part of the country seems to have been lost sight of. 
Perhaps the time may come when the isolated generating 
plants in those districts will be linked up and an efficient 
and economical supply system inaugurated. 
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Electric Power Supply Progress. 

THE second instalment of our Annual Tables is published 
with this issue. The Table in question relates to electric 
power supply, undertakings, in operation and projected, 
in the United Kingdom. Аз was the case a year ago, no 
new scheme is recorded in this Table. On the other hand, 
we have omitted the particulars of the Cornwall Electric 
Power Co. whose scheme would appear to have been 
&bandoned ; and in regard to one or two of the other com- 
panies little or nothing has been done in the way of pro- 
viding a supply of electrical energy. In view of the diff- 
culty of raising capital for supply undertakings even in the 
more densely populated and industrial areas, the prospects 
of several of these provincial companies have never been very 
favourable. A few of the smaller concerns are, even so, 
now making headway. On the whole, however, the 
general progress may be best described as slow, but 
steady ; and even in the case of the Newcastle-upon-Tvne 
and Durham Companies the increase in connections 18 
smaller than usual. The total connections recorded in 
Table III. are now approximately 226,200 kw., compared 
with 196,960 kw. a vear ago, an increase of 143 per cent., 
these figures in both cases excluding the connections of 
the Fife Companv and the bulk supplv of the Metro- 
politan Company, which are not stated. It should also 
be noted that the figures given for the Newcastle-upon- 
Tyne Co.'s connections include the load of the County of 
Durham Electric Power Supply Co., and also of the 
Durham Collieries Co. 
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Or the increase of 29.240 kw. indicated above, the New- 
castle Power Companv have connected 8,000 kw., the Clvde 
Valley Electrical Power Co. (who have made excellent 
progress during the past two years) coming next with 
6,000 kw., whilst the Yorkshire and the Cleveland & 
Durham County Companies each record a growth of about 
3,000 kw., and the North Metropolitan Co. one of 2,000 kw. 
As regards extensions, the most important addition 18 the 
Dunston power station of the Newcastle Company. This 
station contains, we believe, the largest turbo-generators 
in operation in this country, viz., two of 8,000 kw. and one 
of 7,000 kw. As the undertaking of the Company, how- 
ever, is described in detail elsewhere in this issue, further 
reference here 1s unnecessary. 
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.An Automatic Electric Time Ball. 

A хот uncharacteristic feature of London's streets 13 
her publie clocks, and the principal characteristic of these 
is the wonderful unanimity with which they agree to differ. 
Tbis pleasing egotism would, of course, be avoided if time- 
givers, synchronised from a central trustworthy source, 
were employed. From time to time the pious opinion has 
indeed been expressed, both by the London County Council 
and the City Corporation, that it would be a good thing to 
have all public clocksin synchronism. They have, however, 
done little in this direction. But private enterprise 
in the shape of Messrs. S. H. Benson, the advertising 
contractors of Kingsway, has installed a time-ball, 4 ft. 
in diameter, on the summit of the dome of their building, 
and this ball is dropped precisely at each hour during day- 
light by а current transmitted from Greenwich. 


Мг. Е. HorEÉ-JoxEs, of the Synchronome Co., has been 
responsible for the installation of this apparatus, and has 
kindly supplied us with the following details regarding it. 
Shortly before the hour the ball is wound up by а small 
motor, which works through a double-reduction gear, 
whose ratio of reduction is 1 to 10,000. The master-clock 
of the Synchronome svstem, which is installed in the build- 
ing, starts up the motor at the right time by means of a 
controller similar to that used when it is required to ring 
bells at pre-arranged times. When the winding is accom- 
plished the motor is automatically unclutched, the ball 
being held up bv a hair trigger until the releasing current 
passes, The architects specified that no shock was to be 
occasioned bv the fall of the ball. The latter is therefore 
counterbalanced, so that the velocity due to gravity is neu- 
tralised as the ball reaches the bottom of its travel. Safety 
switches are provided to stop the motor in case of emer- 
gencv. We hope to see many more of these installations 
in working order before long, as it is by no means always 


mo 
convenient for us to go to Kingsway whenever we wish to 
learn the correct time. 
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7 £5 for an Electrical Catch Phrase.— The “ Electrical World” 
states that, acting on the suggestion that the Commonwealth 
Edison Co. of Chicago should adopt a standard advertising 
phrase encouraging the use of central-station service, the 
advisorv committee of the Company has offered a prize of. £5 
to the emplové who makes the best suggestion for any such 
phrase that is adopted by the Company. The words “ Use 
Electricity " were first proposed, but it was believed that this 
phrase did not sufficiently represent the service rendered by 
the central station, and the prize contest was arranged to 
encourage the suggestion of other ideas for the slogan. If 
attractive, the successful motto will be used generally through- 
out the Companv's advertisements and sigus. 


Wireless Telegraph Notes.—Reuters Agency has issued 
the following announcement in regard to the action taken by 
the German Post Office, relative to installation of wireless 
telegraphv on board ships of the German mercantile marine :— 


BERLIN. January 7th. 

The newspapers announce that the German Post Office has sent a 
request to the great German shipping companies to denounce contracta 
with the Marconi Company and to adopt the German Telefunken system 
of wireless telegraphy, as only by this means is a sure working of the 
German postal wireless system, which is also Telefunken, attainable. 
The North-German Llovd and the Hamburg America Companies con- 
sequently, the newspapers state, will not renew the expiring contracte 
with the Marconi Company. Other German lines which are in receipt 
of German mail subsidies will follow suit. 


The Imperial Patent Office, after three years’ litigation, has 
granted a patent for what is called the “* singing spark " system 
of wireless telegraphy to Herr von Lepel, ex-lieutenant of 
Uhlans, thereby recognising him as the inventor. The German 
wireless telegraph companies rejected ex-Lieut. von Lepel’s 
invention when he offered it to them, but later, recognising its 
superiority over the systems in vogue, introduced similar 
devices themselves and tried to secure patents for them. Herr 
von Lepel meanwhile sold his rights to a British svndicate, 
which obtained and works the patents in Great Britain and 
the colonies, France. the United States and other countries. 
The German companies will now be obliged to adopt the Lepel 
system. 


Cable Interruptions. Date of Interruption. 


Assab—Perim ........... р Julv 8. 1909 
Malta—TTripoli.................. ————— .... April 20, 1910 
Latakia—Palura ор eet noe oes t eye nnns May 26, 1910 
Tourane Amoy........... даа ee иу Sept, 25, 1910 
Paramaribo—Cayenne ...... ине Oct. 1,1910 
Teueriffe—St. Louis ........ ....... xou t ‚... Oct. 27, 1910 
Djedda—Suakim ................. eem Dec. 50, 1910 
Cao Haitien—Puerto Plata .. ........... .......:. Jan. 3, 1911 


Port de Frauce—Paramaribo....... Hae Jan. 7,1911 
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A New Alloy.—We are informed that а new white metal 
alloy called * Atherium," which has some remarkable proper- 
ties, has recently been brought out. In the first place, it 
is lighter than aluminium. The specific gravity is 2-4 to 2-57 
according to the mixture. Combined with this remarkable 
lightness the alloy has a tensile strength of 18-66 tons to the 
square inch. A test made by Mr. R. H. Harry Stanger, of 
Westminster, on a test piece 0-628 in. in diameter showed an 
elastic limit of 33,712 lb. per square inch, and an ultimate 
strength of 41,798 lb. per square inch. The extension оп a 
2in. measured length was 17-5 per cent., and the reduction 
of area was 39-1 percent. The alloy has the valuable properties 
of making good sound castings, and works well in rolling and 
turning. Clean screw threads can be cut, and it can also be 
soldered, forged and welded. It does not tarnish or corrode, 
and withstands the action of sea water. The conductivity is 
about 55:1. The sale of this alloy is in the hands of Messrs. 
Pritt, Bowley & Co., 46, Fenchurch-street, London, E.C. 


Emergency Lighting on Electric Railway Cars.— A 
point in the lighting of inter-urban railwav cars which, says 
the “ Electric Railway Journal," has received little attention 
is that of providing an emergency car-lighting service. It is 
decidedly annoying to have the entire car in darkness every 
time а gap in the third rail or overhead conductor is passed, 
that is, when going over crossings and points or through short 
tunnels in the daytime. A storage battery offers a very 
simple means of overcoming this trouble. The practice of 
one of the best high-speed lines in the East United States is to 
have one lamp in each of the five car clusters always in circuit 
with a storage batterv. Even when the main-line current is 
cut off for an appreciable period, these battery lamps continue 
to burn, so that a car is never plunged into darkness. Ап 
emergency car-lighting system of this kind undoubtedly, our 
contemporary remarks, avoids many occasions for alarm on 
the part of nervous passengers. It can also prove уегу effec- 
tive Іл minimising the danger of an accident when, for one 
reason or another, the regular power supply has suffered 
interruption. 


Lift Acceleration. —Mr. Н. E. Wimperis has sent us the fol- 
lowing figures of lift acceleration measured with a specially 
made model of his accelerometer (which was described in these 
columns last уеаг). The measurements were made on different 
lifts in London, and the figures are the maximum values 
recorded, and represent feet per second per second :— 


| 


‚ Tube Govt. — "Commere'l, Supply Private 
== Railway office — offices lift | stores flats 
| lift. lift. | (express). ' hft. lift. 
Down—  ' : 
Acceleration... 1.3 1-1 3.0 | 3-0 1-0 
Retardation... 2-0 2.8 40 | 1.9 About 5 
Up— | 
Acceleration..., 1-8 1-6 2-4 2.0 | 0-6 
Retardation...  ... | 2.5 5-0 35 ' About 6 


The results, as will be seen, varied considerably, and appear to 
bear no sort of relation to the speeds attained between stopping 
places, The most remarkable case is that of the private lift 
which, after starting much more gently than any of the others, 
stopped with quite unnecessary violence. То obtain the 
additional load (in pounds per ton of total weight of cage) put 
upon the lifting ropes due to the movement, the upward accelera- 
tion (or downward retardation) reading should be multiplied 
by the constant 70. "Thisis, of course, additional to the dead- 
weight load, and must always be taken into account. 


The Position of Meters in Private Houses.—Mr. H. 
Webster, of Norwich, Ontario, in a letter to the “ Canadian 
Electrical News" makes the following interesting remarks 
with regard to this subject. А great deal of attention, he 
Says, has been given to interior wiring, street wiring. &c., but 
not even a thought to the placing of the electric meters. These 
ате a considerable item in the economical running of an electric 
plant. Meters are sometimes placed in a cellar where it may 


be damp, where dishonest customers have every chance to 
bridge or tamper with them and where the light is usuallv 
bad; or in a dingy attic, making it necessarv for the meter 
reader to climb several flights of stairs, while he receives 
savage looks from the housekeeper for dirtying and wearing 
out the carpet ; or, perhaps, in the bathroom, where someone 
may be taking a bath when the meter reader arrives, making 
it necessary for him either to wait 10 or 15 minutes or to call 
again. Mr. Webster finds that the proper way to instal a 
meter in a residence is under the verandah roof, in the porch, 
or under the roof of the back stoop, fastened to the wall about 
Т Ít. to 9 ft. above the floor. The main switch and cut-out 
can as a rule be conveniently installed along with the meter 
and placed in such a position that they do not show from the 
street. The advantages of installing meters in such places 
outside the house are not inconsiderable. Among the evident 
ones might be mentioned : A meter reader will read three times 
as many meters in a day as he does now. He never has to 
make a second call, never disturbs the inmates of the house 
or wastes 5 or 10 minutes listening to the latest news; and has 
always a good light to read by. А current thief will never 
attempt to tamper with or bridge a meter when he knows an 
inspector or meter reader may be round at any moment. In 
addition to the above the meter is in а dry, clean and safe 
place. This is not simply a theory, as Mr. Webster has carried 
out this practice of placing service meters in porches and 
verandahs for the last four or five years with perfect satisfac- 
tion, never having the slightest thing go wrong. and now his 
customers insist on having their meters outside. It will be 
gathered that the majority of these remarks apply essentially 
to Canadian practice, and some obvious disadvantages will 
occur to our readers. 


Economy obtained by the Employment of Car Meters.— 
Messrs. Ferranti (Ltd.) have supplied us with the following 
interesting figures relating to the saving obtained by the use 
of their meters on cars. These figures, notwithstanding the 
adverse opinions held by some tramway engineers, emphasise 
the important savings that may follow ihe use of such meters. 
The general manager of the tramway company in question in 
sending these figures to Messrs. Ferranti remarks that the 
meters are still running exceedingly well, that the saving 13 
enormous aud that the driving of the motormen seems to have 
improved since they have been checked. 


Comparison of nine months of 1909 without car meters and of 1910 with car 


meters. Туре, Ferranti 100 ampere-hour, Same conditions of traffic. 
Average speed, 8:75 miles per hour. 
1910. | 1909, 
т ae 
Miles. Units. ү ne PeT] Miles. Units. Units per 
car- mile. car-mile. 
69,009 19,189 L15 | 70,583 93.420 ... 1:32 
71,625 18,226 1-10 68.85] ӨМ 1-31 
76.007 82.737 1-08 74.919 ... 100,348 1-32 
77.019 83.069 1-08 2.030 94.874 1:31 
78,145 85,028 1-09 78.466 . 102,501 1:30 
75,532 79.983 1-06 | 75.986 97.026 1:27 
74.675 79.094 1-06 | 73.982 94,948 1.27 
72,852 77.264 1-06 | 72,584 94.686 1.30 
68,900 74.710 1:08 , 70.003 92.028 1:31 
72,877 83,187 1.14 68,779 93.027] 1.35 
736.701... 803.087 1-09 120,183  ... 952,747  ... 1:32 
Summary. 
Miles; POLO) р tese abi eod Ebert 136,701 
je: ыйкы н ындар ауы ТАША 726,183 
ТРОЕ: КО УУЛ Т 10.518 
Unite 1900. 5 ice иль 952.747 
о 803,087 
Бссгеазе ec 149.660 
Units per car-mile, 1909 .................. esse. 1:32 
Оаа 1:09 
Decrease 0'23 
This shows a saving of 17.5 рег cent. The car-miles are 


taken from the traffic records, and the company has to pay 9d. 
per unit for current purchased, so that the saving for nine 
months is £1,400, or at the rate of £1,750.per annum. 
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Marine Producer Gas Installation.—In a Paper read at the 
recent annual meeting of the Society of Naval Architects and 
Marine Engineers Mr. C. B. Page described two successful gas- 
producer gas-engine plants for marine propulsion. one of 
50 н.р. and the other of 75 m.p. Owing to shipboard con- 
ditions no water-vaporiser was used with either plant, and 
the entire arrangement had to be such that there was abso- 
lutely no escape of gas into the machinerv compartment. 
Notwithstanding the special nature of the equipment, an 
economy trial showed a consumption of only 1-131b. of coal 
per indicated horse-power hour. The producer will begin to 
furnish gas 30 minutes after starting & new fire, and the fire 
can be kept for months at a time and the engine started оп 10 
or 15 minutes’ notice. 


Admiralty Tests of the Motor Boat “Paragon I."—On 
Tuesday last, at Richmond, a commander engineer and several 
constructional experts carried out, at the instruction of the 
Lords Commissioners of the Admiraltv, manceuvring, steering 
and reversing trials on this boat, which is fitted with the 
“ Paragon " marine steering propeller. We are informed that 
the tests proved very satisfactory. With this propeller the 
revolutions per pound of effective thrust are higher, thus 
making the weight, cost and space occupied less, and the 
efficiency higher, than with a low-speed screw propeller. It 
is claimed that with the * Paragon" propeller the battery 
power for electric launches is about half that required for a 
given distance, wetted hull surface and speed, in the case of 
the high-speed screw propeller. so that the electric launch 
will possibly become more widely adopted in the future. 


Electric Light and Power in New Zealand.— According 
to * Engineering," the Prime Minister of New Zealand, Nir 
Joseph Ward, when recently moving the second reading of the 
Aid to Water Power Works Bill. which provides for raising 
£500,000, at a rate not exceeding 4} per cent. per annum, 
vave particulars showing the comprehensiveness of a hvdro- 
electric scheme which he has ш view. Lake Coleridge, he 
said, would be developed to supply Canterbury, between 
Timaru and Hurunui, with 10.000 H.P. at а cost of £270.000. 
The Hutt supply would give 10.000 H.P., at a cost of £300,000, 
which would drive Wellington and districts. Teviot would 
be utilised to supply central towns m Otago, the Dunedin 
supply being 10.000 н.р., at a cost of £300.000. Southland 
would be supplied from Hauroto with 10,000 H.P., at a cost of 
#350.000. Makura would supply Palmerston, Fielding, Danne- 
virke and Masterton, 6,000 н.р. being provided at a cost of 
£200.000. ТЬе West Coast would be supplied with 3.000 H.P., 
including the extension of the Kumara Water Race, at a total 
cost of £75,000. Provision for surveving would be made to 
the extent of about £60,000, and the total cost of the various 
schemes enumerated would be #1,975.000. The cost to the 
consumer upon the basis of £10 per horse-power per annum 
would be 2d. per unit for light and 14. per unit for power. 
Survevs of the Hutt, the Kaituna, and Lake Coleridge would 
be put in hand at once, and the whole scheme would be 
completed in four years. 
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Current Topics. 


Subjects of current interest, dealt with in this issue include 
the following :— 
Mr. J. H. Briggs contributes an article on '* Corrugation of Rails." 


We descrihe the present. position of electric power supply on the 
North-East Coast. more particularly in connection with the colliery 
installations supplied from the mains of the Newcastle-on-Tyne and 
Durham power companies, 


Developments in Electric Lighting. Telegraphy, Telephony and 
Wireless Telegraphy during the past year are reviewed in our Leading 
Article. 


With this issue we present to our readers Table ПТ. of THE ELEC- 
TRICIAN Tables of Electric Lighting, Power and Traction Under- 


takings of the United Kingdom. This Table relates to Electric 
Power Companies. 


THE ELECTRICIAN, 


ЕЕ ЕЕ ЕЕ 


JANUARY 13, 1911. 


Particulars of а new alloy. lighter than aluminium and of remark. 
able strength, are given in our Notes columns. 


Hull Corporation have adopted the report of the city electrical 
engineer (Mr. Herbert Bell), which was abstracted in our issue of 
Dec. 23. 


West Ham Corporation have adopted a revised scheme forhiring 
out arc and incandescent lamps. 


Legal.—The hearing of the action brought by Marconi and others 
against the British Radio-Telegraph & Telephone Co. was re- 
sumed by Mr. Justice Parker this week. 

In the action of Griffiths & Bedell v. Benn, the Court of Appeal on 
Wednesday refused an application of the defendant, Sir John Benn, 
to expedite the appeal lodged by him against the verdict and judg- 
ment for £12,000 recently entered against him. 

“A Divisional Court on Wednesday commenced the hearing of a. 
special case in an arbitration between the British Westinghouse 
Electric & }МЇд. Co. and the Underground Electric Rrilway Co. of 
London in regard to a dispute as to the turbines supplied to the Lot's- 
road generating station. 


At the London Under-Sheriff's Court .on Wednesday the United 
Motor Industries (Ltd.) were awarded £1,000 damages for breach of 
contract by the Société Electro-Industrielle in rezard to the sale of 
defendants’ manufactures. 


OBITUARY. 


SiR JOUN AIRD.—We regret to record the death of Sir John Aird, 
the eminent contractor and civil engineer, which occurred at Wilton 
Park, Beaconsfield. on Fridav last. Sir John had been seriously Ш 
for some weeks, and was aged 77 at his death. He was born in Lon- 
don on December 3. 1833. his father being a stonemason, who event- 
ually became a contractor, being connected with such large under- 
takings as the Berlin waterworks, the London drainage scheme and 
the 1851 exhibition building in Hyde Park ; and later with the re-erec- 
tion of this building at Sydenham. Nir John (then Mr.) Aird joined 
his father's business at the early age of 18. and was first connected 
with a number of large engineering works on the Continent. He was 
then associated with Messrs. Brassey. Wvythes & Aird in the construc- 
tion of the great waterworks at Calcutta. with Sir John Kalk in the 
building of the Millwall Docks, and with Messrs. Peto & Betts upon 
publie works in Sardinia. Afterwards he joined the firm of Lucas 
Brothers, and with them carried out many large contracts in this 
country. including the Metropolitan and 5t. John's Wood Railway, 
the Hammersmith and other extensions of the District line, the 
Royal Albert Docks, the Tilbury Docks. the East and West India 
Dock extensions. the Hull апа Barnsley Railway and Dock, the 
Nottingham and Melton Mowbray, Kettering and Manton lines—for 
the Midland Company—and the West Highland Railway. The 
firm were contractors for extensive undertakings at Southampton 
and Milton, and for the construction of reservoirs at Staines for the 
London water companies, Бог the British Government they 
undertook the building of the Suakim to Berber railway, in the 
Soudan. SirJohn's most important work was, however, the construc- 
tion of the great barrage on the Nile at Assuan. Although all 
authorities were agreed as to the advisability of executing this work, 
there was a difficulty about the money to pay for it. The deadlock 
thus created was set aside by Sir John Aird's proposal to build the 
dam at his own risk for the sum of £5,000,000 sterling. Не asked 
for no payment until the work was finished, and the settlement was 
then to be spread over 30 years. This public-spirited offer was 
accepted. and the completion of the work has turned what was an 
arid desert into flourishing agricultural land. Further, it has prac- 
tically secured Lower Egypt against famine when the river is low. 
Sir John Aird represented North Paddington in Parliament in the: 
Conservative interest from 1887 to 1906, and was the first mayor of 
that borough. He was a well-known art patron. | 


J. W. A. KNox.—We regret to announce the death, at the age 
of 57 years, of Мг. J. W. A. Knox. This occurred at his residence, 
Airlie-gardens, Ilford, after a brief illness. Мг. Knox was associated 
with the India Rubber. Gutta Percha & Telegraph Works Co. (ав 
one of their chief electricians), and was in their service for nearly 40 
years. 
largely attended by friends and colleagues, including. besides the 


widow and daughter and four sons and other relatives, Messrs, Best, 
McNaught, Tall and Bawcutt, representing heads of the departments. 
| with whom deceased was closely associated. Mr. P. M. S. Brodie (works. 


manager). Capt. Morton. Capt. Robinson, and Messrs. J. Rymer-Jones, 
Gostling, Ely Tanner, Ricketts, Hills, Cosh, Stevenson. Willsher, 
Dykes, White, &c. | 


The funeral took place at Ilford on the 4th inst.. and was. 
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APPOINTMENTS VACANT AND FILLED. 


The wovernment of New Zealand invite applications for the post of 
electrical engineer for public works. Salary £800 per annum. 
Preference will be given to applicants possessing hydraulic as well as 
electrical qualifications. Applications to the High Commissioner 
for New Zealand, 13, Victoria-street, London, S.W., by Feb. 7. See 
also an advertisement. 

Improvers, used to instrument work, are advertised for. 

An electrical firm has vacancies for apprentices. See an advertise" 


ment. 

А young electrical engineer, with good workshop experience and 
technical training. is required to take charge of assembly shop. See 
advertisement. 

An assistant and demonstrator in the engineering department of 
the Devonport Technical School is wanted on March 1, 1911. Salary 
£80, rising by annual increments of £10 to £100. Applicants must 
have had experience in both electrical and mechanical works. 
Application forms from the Secretary for Education. Mr. W. H. 
Crang, Education Office, 27, Ker-street, Devonport, to whom 
applications by Jan. ЗІ. See an advertisement. 


The governing body of Northampton Polytechnic Institute, St. 
John-street, London, E.C., invite applications for the post of assis- 
tant junior demonstrator in the laboratories of the electrical engineer- 
ing and applied physics department. Commencing salary £80 per 
annum. Particulars from the principal, Dr. В. Mullineux Walmsley, 
to whom applications by Jan. 24. See an advertisement. 

A shift engineer is required in a large central station in the South 
of England. Salary 56s. per week. Must have experience of turbo- 
generators for c.c. supply with batteries. See also an advertisement. 

Ап assistant lecturer in physies is required at the South African 
School of Mines and Technology, Johannesburg. Salary £300 per 
annum. Particulars from Messrs. Chalmers, Guthrie & Co., 9, 
Idol-lane, London, E.C., to whom applications by Jan. 21. 

Harrow Electric Light & Power Co. (102, High-street, Harrow) 
require а canvasser. with some technical knowledge. Salary 30s. per 
week, and commission. 

One or two apprentices, with some technical training. are required 
for electrical instrument test room work. 


Mr. Chas. Salmon has been appointed engineer-in-charge of the 
Whitchurch sub-station of Llandaff and Dinas Powis Council's elec- 


tricity undertaking. 


INSTITUTIONS AND SOCIETIES. m 

Royal Society.— The following were among the Papers read at the 
meeting of this Society yesterday afternoon: " The Density of 
Niton (Radium Emanations) and the Disintegration Theory,” by 
Dr. В. W. Gray and Sir Wm. Ramsay. F.R.S. ; * The Charges on 
lons in Gases and Some Effects that Influence the Motion of Negative 
ons.” by Prof, J. S. Townsend. F.R.S.; “The Distribution of 
Electrie Force in the Crookes Dae: space," by Мг. Е. W. Aston : and 
** The Measurement of End Standards of Length," by Dr. P. E. Shaw. 


The Institute of Metals.—The Council of this Institute have plea- 
sure in reporting that a large increase has recently taken place in its 
membership. This now numbers over 550 members. Dr. R. T. 
Glazebrook, F.R.S., and Sir Andrew Noble, K.C.B., F.R.5., have 
been appointed additional honorary members ; whilst Sir Wn. Н. 
White, K.C.B., F. R.S., has been elected the first Fellow of the Insti- 
tute, The annual general meeting of the Institute, which will be 
held this month, promises to be an exceptionally interesting affair. 
The whole of the business of the annual general meeting will be com- 
pressed into a morning, afternoon and, possibly, an evening session, 
to be held at the Institution of Mechanical Engineers, Storey s-gate. 


on January 18th, at 10:30 a.m. Ап interesting programme has been 
will be read and 


drawn up, and the following Papers. among others, | в” 
discussed : '* Some Practical Experience with Corrosion of Meta so 
by Eng. Rear-Admiral J. T. Corner, C.B.; “ The е 
Electro-deposited Silver in Relation to the Nature of the о 
Silver Basis Metal,” by Prof. A. McWilliam and Mr. W, В. Barclay. 
The ` Preliminary Report to the Corrosion Committee ur be n t 
sented by Mr. С. D. Bengough, М.А. This report will be o ae 
imp rtant character, dealing with “ The Present State of our An 


ledge of the Corrosion of Non-ferrous Metals and Alloys, with Sug- 
gestions for a Research into the Causes of the Corrosion of Braas 
Condenser Tubes by Sea Water." 

Academie des Sciences.—M. Armand Gautier, who is a well-known 
chemist, has been appointed president. of thie Saciety for the present 
year. | 


EDUCATIONAL NOTICES, 


Dundee Technical College.—The technical college recently erected 
at Dundee was formally inaugurated on Monday. The cost of the 
new college has been £75.000 and the enrolments to date number 
1,300 students. 


Electrical Standardising, Testing & Training Institution. —Dr. 
W. Н. Eccles began a course of lectures on ** Wireless Telegraphy and 
Telephony," and Mr. A. B. Clark, B.Sc., gave the first of his demon- 
strations on ** Fuel Testing ” to the senior students this week. 

In connection with the commercial training of the students at Faraday 
House, so successfully inaugurated by a lecture on “ Depreciation." by 
Major O'Meara, C.M.G., engineer-in-chief to the Post Office, Mr. А. 
Schneider, М.А., managing director of Messrs. Evershed & Vignoles (Ltd.), 
has given a lecture on “ Works Management,” and Mr. Robert Hammond 
will shortly deliver a series of lectures on “ Electricity Undertakings." 


~ 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 13th (to-day). 
ErEcTRO-H ARMONIC Society. 
8 р.т. Smoking Concert at the King's Hall, Holborn Restaurant. 


SATURDAY, January 14th. 
BIRMINGHAM AND Ріѕткіст ELECTRIC CLUB. 


7 p.m. Meeting at the Colonnade Hotel. New-strect, Birmingham. 
Presidential Address by Mr. Е. W. Forster. 
MONDAY, January 16th. 
JUNIOR INSTITUTION OF ENGINEERS. 
7:30 p.m. Meeting at Caxton Hall, Westminster. Lecture on 
“The Law Relating to Engineering," by Мг. L. J. Costello, 
Lecture V. 
ILLUMINATING ENGINEERING SOCIETY. 
$ p.m. Meeting at the Royal Society of Arts, John Strect, Adelphi. 
Discussion on * Library Lighting." 
TUESDAY, January 17th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University, Man- 
chester. Paper on “ Electric Heating as applied to Cooking 
Apparatus,” by Mr. H. Gray. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS—LONDON BRANCH. 
$ p.m. Meeting at 39, Victoria-street. Paper on ‘ Electricity in 
New South Wales Collieries,” Бу Мг. E. Kilburn Scott. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
Meeting at the Grand Hotel. Colmore-row, Birmingham. Paper 
on “ The Design of Industrial Works," by Mr. А. Home- Morton, 


WEDNESDAY, January 18th. | 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at Victoria Embankment, W.C. Paper on 
“ Wireless Telegraphy, with Special Reference to Short Spark 
Methods," by Mr. P. В. Coursey. 
Royal METEOROLOGICAL SOCIETY. 
7:45 p.m. Annual General Meeting at the Institution of Civil 
Engineers, Great George-street. Westminster. Presidential 
Address on * The Present Position of British Cimatology," by 
Mr. H. Mellish. 
FRIDAY, January 20th. 
THe ÍNsTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Meeting at Storev's Gate. Paper on * Modern Electrical 
Dock Equipment. with Special Reference to Klectrically- 
operated Coal Hoists,” by Messrs. W. Dixon and G. Н. Baxter. 
(ipasaow STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS, 
Mecting at the Glasgow Technical College. 
Roya INSTITUTION. 
Meeting at Albemarle-street. Discourse on '" Chemical and 
1 Change at Low Temperatures," hy Sir James Dewar, 


5 р.т. 


9 p.m. 
Physica 
F.R.5. 


THE LONDON[ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. Н. M. Leaf. 
rs have been issued for the current week :— 
? Company.— Technical drill, 7 to 10 p.m. 
' Company.— Technical drill, 7 to 10 p.m. 


The following orde 


Monday, January 16th, “ A 


M АДЛ I7th, " B° . 
1 пе: das " January C ,* Company.— Technical drill, 7 {о 10 p.m. 


Thursday, January 19th, “ | | | 
Friday, January 20th, " D" Company.—Technical drill, 7 to 10 p.m. 
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on his results are necessary. At 10,000 volts, the dielectric losses 
are comparatively small. But taking а ease that might arise in 
practice, with а transmission line 100 km. long, the loss through 
dielectric hysteresis might at 50,000 volts be 3-2 per cent. of the 
maximum load, and at 60,000 volts 4:5 per cent. These figures 
may appear small, but it must be remembered that they are inde- 
pendent of the load on the line. The copper losses are undoubtedly 
much greater than the dielectric losses at full load, but the reverse 


THE LATEST DEVELOPMENTS IN THE MANUFACTURE 
‚ОЕ HIGH TENSION CABLES.* 


BY DR. LEON LICHTENSTEIN. 


F The dielectric of modern cables consists almost exclusively of 
paper, impregnated with a mixture of resin and oil. If much resin 


were used, the impregnating mass would be very stiff, and the cable 
not very flexible, but the insulation resistance would be very high. 
If the proportion of oil is increased, a thin medium is obtained, 
which lends itself readily to the impregnating process. The one 
might seem suitable for low tension and the other for high tension 
cables ; but, as a matter of fact, for reasons connected with the works 
management, the same mixture is used for all kinds of cable. O'Gor- 
man first drew attention to the fact that the diameter of the con- 
ductor must not be unreasonably small, having regard to the thick- 
ness of the insulation, and this has led to artificial methods for 
increasing the apparent diameter of the conductor. The copper 
strands can he wound round a core of jute; or а core of badly con- 
ducting iron wires can be used, seeing that it costs very little; or 
the copper conductors can be surrounded by a layer of lead; or 
copper may be abandoned altogether, and aluminium used instead. 
The jute core has proved a failure, as it is not stiff enough to allow 
the paper to be wound on smoothly. The addition of an iron core 
would seem likely to increase the self-induction of the cable; but 
measurements made on a three-core cable seem to show that the 
effective resistance is only very slightly altered. The addition of 
the lead covering has, on the other hand, the advantage that it 
provides а smooth surface on which the paper can be wound, and 
this is speciallv useful in the case of high pressures. 

А further question arises as to the effect of the iron armouriag. 
Tests on this point have been carried out in the Siemens-Schuckert 
laboratory. and the results, briefly indicated here, may be of interest. 
The self-induction of а three-core cable, armoured with iron tape, 
with the conductors equally loaded with three-phase 50-cycle cur- 
rent, is not perceptibly different from that of a similar unarmoured 
cable. But with single-conductor cables, things are very diflerent. 
Experiments were carried out on four cables, each 75 metres long, 
with different kinds of armour. In each case, the conductor con- 
sisted of copper strands, having an area of 35 59. mm. ; the insu- 
lation was 5 mm. and the lead covering 2:3 mm. thick. The first 
cable was unarmoured ; the second was covered with 18 iron wires 
of 5:5 mm. diameter; the third and fourth had respectively an 
admixture of 15 iron with three copper wires, and of nine iron with 
nine copper wires, always svmmetrically arranged, each having a 
Aiameter of 5:5 mm. A fifth cable was also tested, having an 
srmouriug of iron tape in two layers; its dimensions were 35 sq. 
mm. of conductor, 1-9 mm. thickness of insulation, and 1:8 mm. of 
lead covering ; this cable had a single conductor and was 48 metres 
long. The cables were laid in loops in the vard of the factory for 
testing purposes. The testing current mostly had a frequencv of 
50; the distance across the loops was first 100 cm., and this was 
afterwards reduced to 8-5 em. Curves are given showing the results 
from which the following deductions are made. With a bare cable, 
the losses, and therefore the effective resistance, were the same with 
alternating and direct currents. When the other cables were loaded 
with 100 amperes at a frequency of 50, the effective resistance of 
cable II. was 37 per cent., of cable III. 28 per cent., of cable IV. 15 
per cent., and of cable V. 260 per cent. greater than their ohmic 
resistances, and these figures held both for the wide and narrow 
loops, the ends of the cables being insulated. Tests were also made 
on short-circuited cables with similar results, in so far as the applied 
voltage to produce a given current was concerned. From these 
facts it is evident that under no circumstances is a cable with a 
single conductor, having an armouring of iron tape. suitable for 
alternating current, even if the two lavers of armouring are sepa- 
rated by a laver of jute. But an armouring of iron wire is admis- 
sible in many cases, though an admixture of some non-magnetic 
wires may be advisable. But, of course, the losses, as here con- 
sidered, which are caused by the nature of the armouring, are 
similar to the ohmic losses, in that they practically disappear at 
light load. Naturally enough, at lower frequencies, there is less 
difference between alternating and direct cvrrent in these respects, 
and this may constitute a further argument in favour of the reduc- 
tion of the frequency. 

As for dielectric hysteresis, Humann and Monasch have proved 
its undoubted existence, and Hochstádter has lately published 
results, extending his researches to pressures of 70,000 volts. (See 
‘THE ELECTRICIAN, September 2, 1910, p. 850.) The methods of 
the latter investigator need not be here described, but a few remarks 
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* Abstract of an article in the “ Elektrotechnische Zeitschrift.” 


is the case with light loads, and when the mean annual output is 
reckoned, the dielectric losses are by no means to be neglected. 


It may be further pointed out that the dielectric losses contribute 


to some extent to add to the heat of the conductor, their physical 


effect is to generate heat, and this takes place partially in the con- 


ductor itself. The author published, about a vear ago, a table 


showing the loads that can be carried by a three-core cable, having 
an insulation thickness of 17 mm. If account is further taken of 
the probable effect of the heating due to dielectric hysteresis, this 
table should be modified, as shown in Table I. 


Table I.— Мастит Loads that can be Carried by Armoured Three- 
core Cables, buried in the ground, and having an insulation Thickness 


ЗОРА а _ 
Sectional area | Maximum current Maximum current at 
in mm. | at 50,000 volts. 60,000 volts. 

25 | 77 | 19 

35 | o4 91 

50 113 110 

70 140 | 135 

95 165 160 

120 195 | 138 


According to the standards of the Verband Deutscher Elektro- 
techniker, a three-core cable, having conductors of 50 sq. mm., 
will carry 155 amperes at 10,000 volts. The above figures are less 
by about 28 per cent. for 50 sq. mm. ; and a load of 155 amperes 
at 50.000 or 60,000 volts would require conductors of 85 or 90 sq. 
mm. But this increase in size would probably not raise the cost 
of the complete cable by more than 10 per cent., and for well-known 
reasons the diameter of the cable under the lead covering would not 
be increased, when the fact is taken into account that it is intended 
for use with very high pressures. Herr Hochstüdter's results are 
extremely interesting ; not least is his observation with oscillographic 
records, carried out on з cable up to a momentary maximum wave 
pressure of 66,000 volts, which was then reduced to 62,000 volts, 
and maintained at this till the cable suddenly broke down. The 
capacity was found to be the same at all pressures; and the curve 
showing the dielectric losses had no trace of anything of the nature 
of an abrupt change. 

Can insulated cables be successfully used for power transmission 
at 50,000 or 60,000 volts ? А definite answer is impossible in view 
of the lack of experience. But the following tests, carried out by 
Prof. W. Reichel and Herr M. Gerstmever (of the Charlottenburg 
Polytechnic) in the Siemens-Schuckert laboratory may be a useful 
indication. Оп Nov. 8, 1909, a three-core cable, 61 metres long, 
was taken for test; the diameter of each conductor was 10 mm., 
and the cable measured 67 nim. over the lead covering. "This cable 
withstood a pressure of 220,000 volts for 18 minutes without break- 
ing down. But difficulties arose in the usual way at the ends of the 
cable, which were therefore immersed under oil in specially con- 
structed porcelain vessels. Оп November 30th, the cable with- 
stood a pressure of 270,000 volts for one minute, but at 330,000 
volts the oil containers were insufficient to withstand the pressure 
to earth, the cable itself being, however, uninjured. This seems to 
show that very high pressures can be successfully withstood by 
ordinary commercial insulated cables. and transmission schemes at 
50,000 volts may perhaps in the future be handled by their means. 
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NORTH-EAST COAST POWER SUPPLY. 


TRANSMISSION AND DISTRIBUTION TO COLLIERIES. 


The development of the undertaking of the Newcastle-upon-Tyne Electric 
Supply Co. has been watched with more than ordinary interest by electrical 
engineers, financiers and captains of industry throughout the world. The 
scheme was initially projected on so large a scale that doubts were entertained 
as to its ultimate commercial success. The capacity of the units installed at 
the main power house—at Carville—and subsequently in other stations, the 
elimination of “‘ luxuries " with the station buildings, the confident adoption 
of a high transmission voltage with underground cables and the establishment 
of reasonable agreements with the big engineering firms on Tyneside; all 
these things, unusually bold as they first appeared, were in reality practical 
assurances of the greater development and ultimate success of the undertaking. 

We have dealt with the principal changes made in the equipment of the 
Carville power station on several occasions, and we do not propose to go 
over these again in the present article. The power supply system as a whole 
could only be adequately described in several complete issues of this journal. 
Its component parts, viz., power plant, transmission and distribution lines, 
sub-stations, and the many and varied consumers' installations have each 
become specialised departments and can only be dealt with as such in the 
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columns of a technical journal. On this occasion we have selected the Е 
colliery installations supplied with power by the company аз worthy of n 
individual treatment, but in bringing these to the notice of our readers we = 
think that а short reference is needed to the central sources of supply and the " 
. . . . . . . Y . Ы 
main transmission and connecting lines by means of which this supply is - 
given. We also feel that а large amount of interest will be taken їп colliery £ 
power supply because this class of consumer conveys better than any other З 
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the great maxim of the management of the undertaking, viz., | 
reliability of service. Naturally, to a colliery owner this must , 
constitute almost the most important reason for his connec- 
.fion to the company's mains. 


POWER SOURCES. 


The question of reliability of supply is naturally bound up 
with the design and equipment of the power supply stations. 
In the Northumberland and Durham areas a number of 
stations have been put down, and these have been equipped 
with the most recent examples of generating plant in sizes 


transformers, each of 3,300 в.н.р. Reference to Fig. 1 will 
explain the general lay-out of the plant. The plant is run as 
much as possible on the unit system, each unit including 
induced draught fans, boilers, turbines and condensers, with 
auxiliaries and exciters. It is, however, possible to effect a 
connection between most of the units if required. 

The Carville plant has been almost entirely remodelled both 
in regard to main generators, switchgear and auxiliaries. The 
turbo units are now practically all of a uniform capacity, and 
take the place of the smaller machines originally installed. The 
turbines are a modern pattern by C. A. Parsons & Co., and 
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Кто. 2.—Map or Мовтн-Елзт Coast Power SUPPLY. 


which make for continuity of supply and efficient operation. 
The largest station at present in operation is at Carville, which 
has a total maximum capacity of 52,000 н.р., divided up into 
eight turbo- generating units. These deliver three- phase 
energy at 5,750 volts, 40 periods, to the station из bars, and 
for purposes of transmission, step-up transformers raise this 
Шеш to 20,000 volts. The transformers are independent 
: е main generating plant, being housed in a separate build- 

g on the same site. There are eight oil-immersed air-cooled 


are designed to operate at а steady speed which does not vary 
more than 2j per cent. between no-load and normal load; 
between no-load and full load it is not more than 5 per cent. 
Emergency governors and emergency valves are fitted to each 
turbine. The main generators are also by Parsons. The 
voltage drop when full load is thrown on does not exceed 8 
per cent., the speed and exciting current being kept constant. 
The normal speed of the machines is 1,200 revs. per min. 

А feature of the modernised station is the new pump house, 
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which is situated at the river bank, some distence from the 
station. In this building are seven centrifugal pumps operated 
by vertical shaft Westinghouse motors each of 150 n.r. The 
circulating water is pumped from the river by these pumps 
and delivered into the 48 in. mains which are laid up to the 
power house. The pump chamber is of concrete, and measures 
72 ft. by 16 ft. by 30 ft. deep, and the bottom is below the 
lowest tide mark. Each centrifugal pump is capable of deliver- 
ing 400,000 gallons per minute into the mains. 

The switchgear at Carville is all electrically operated, and 
was installed by the British Thomson-Houston Co., Rugby. 
Upwards of 47 switches for generators and feeders are in use. 
The generator switches are under the control of the engine- 
room staff but the feeders are in charge of the “ system engi- 
neer," whose duties are referred to later. All the switches are 
motor operated, and each is capable of breaking a total load 
of 10,000 н.р. The switches and 'bus bars are distributed 
over four galleries, occupying one side of the station. 

Other stations on the system are situated at Neptune Bank 
(the forerunner of Carville, Hebburn, Blaydon, Dunston, 
Philadelphia and Spennymoor, supplying the Northumber- 
land and Durham areas. The Philadelphia plant was changed 
over from 50 to 40 periods, so that it might be connected up 
with the general scheme without the use of frequency changers. 
In the Cleveland and Durham district generating stations are 
situated at Teesbridge, Newport, Grangetown and Bankfoot. 


Fic. 3.—20,009. voL T Роге LINE. 


The total capacity of the power plants now in service exceeds 
100,000 н.Р., this total excluding the new Dunston Station, 
which has a capacity of 32,000 н.р. in tliree turbo units. 
It includes the waste heat stations, which have proved most 
satisfactory in operation and contribute largely to the supply 
scheme. With a plant capacity which reaches into these 
figures, № will easily be understood how large motors|can be 
connected to the system without fear of voltage fluctuations 
and other disturbances. 

The power plant has been linked up by a scheme of trans- 
mission lines which is certainly without parallel in this country 
in the matter of operating voltage and total mileage. It 
includes long stretches of underground cables and overhead 
bare wire transmission lines. The latter are carried through 
some of the wildest districts, which at certain periods of the 
year are swept by heavy storms of rain, snow and sleet. The 
map reproduced in Fig. 2 shows the proportion of underground 
cable routes to overhead lines, and it also indicates the extent 
of the area over which th» power supply is given. It includes 
the sites of collieries and ironstone mines. The sub-stations, 


which form either transforming centres or interconnecting 
links on the transmission system, are also shown on the map. 

In order to ensure a practically continuous service to power 
consumers on the system, ring mains are adopted wherever 
possible, and these ensure a supply to the consumer from two 
distinct points. | 

TI e employment of the Мег2-Рисе system of relays has made 
possible the interconnection of a number of power houses 
situated at varying distances from each other and the inter- 
Inking of underground cable and overhead transmission lines 
operating at extra high voltage. The system has been applied 
with considerable care and thought to this undertaking and the 
results have, we understand, quite justified its adoption. We 
have described in our columns the general principles and 


Fic. 4.—20,000-уотт TERMINAL Рог, 


features of the Merz-Price protective gear, so that it will not 
be necessary for us to deal with them at leng.h in this article. 
Its application to industrial power supply in bulk has prac- 
tically solved the problem of continuity of service by the inter- 
connection of all the main feeder lines. This gives stability 
to the system and admits of the heaviest kind of plant being 
supplied with power without serious voltage fluctuations. It 
has also greatly facilitated the use of high voltages at the 
motor terminals for winding, hauling, ventilating and pump- 
ing machinery. This fact in itself is of immense Importance, 
because the power company can offer to supply the whole of 
the colliery plant with electrical energy, and absolute uniformity 
of operation 13 assured to the management. | 
The feature of the Merz-Price system is the certaintv with 
which it will isolate a faulty section of line from both ends, 
leaving the other portions of the system entirely free from 
fault. The pilot wires are either laid in the ground with the 
underground cables or suspended catenary fashion below the 
overhead transmission lines (see Figs. 3 to 6). _ For the 


running of the pilot lines connecting thes various relays in 
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different parts of the system wayleaves have been obtained | tenance ; further, the gear can be safely entrusted to unskilled 
in certain sections from the electric tramway companies and | labour, as it is entirely ** fool-proof." The bulk of the larger 
use has been made of the trolley wire poles for stringing up | sub-stations has been built by the Company, but many of the 
the pilot cables. smaller stations have been erected by the соШегу owner. 


Generally speaking, the transmission sys.em comprises the | The underground cables have been mcstly laid solid, but 
generation of energy at 3,000 or 6,000 volts in the North- | recently a quantity of high-tension armoured cable has been 
put direct into the ground. 


i—lyYricAL COLLIERY SUB-STATION, 


umberland and Durham areas, and 11,000 volts in the Cleve- 
land area. А largeamount of power 15 stepped up to 20,000 volts 
end transmitted. through the special network to 12 importan 
distributing stations. "These stations are used mainly es dis- 
tributing centres and as intermediate transformer stations, buc 
are not primarily emploved for direct supply to consumers, 
though in certain cases some consumers are directly supplied. 


Much of the pole ime work that has been carried out in the 
district is of considerable interest and might easily form the 
subject of a special article. In Fig. 3 is illustrated 2 typical 
lengih of 20,000-volt line carried on A poles, which may be 
seen stretching into the distance. Fig. 5 shows a typical 
гога crossing with a 20,000-volt line and illustrates the methed 
adopted for the protection of the wires and safeguarding the 
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The transmitted energy is transformed down for re-tr: ansmis- public in case of the breaking of a cable. A terminal pole is 
sion at 6,000 or 3,000 volts to sub-stations on the consumers’ | shown in Fig. $ end Fig. 6 shows а typical span and termina 
premises at which a further reduction in many cases is made pole. In Table I. are given details of some of the high-tension 
to the distribution pressure : 3.000-volt machinery is, how- | lines carried out bv ihe British. Insulated & Helsbv Cables in 
ever, largely employed in the colliery work and for large | the areas of power supply. These may be taken as typical of 
motors generally. In the most recent installations Revrolle | the class of work carried out in the district. Extension of the 


ironclad switchgear has been introduced on account of iis | overhead sections of ihe 11,000 and 20,000-voli network are in 


compactness, its general reliability and the low cost of main- | progress and two of these may be specially mentioned, опе 
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Table I.—Overhead Lines in Power Supply Area. 


| 
Length 


Number of poles. 


533 


Working Length T Distance of All poles are creosoted uut um Approximate 
. | pres- of line. { ACE apart Bud Norwegian fir, except. Exi qu ud dimensions of Sundry other T vpe of t 
Name of line. | gure. Арргх OS] of Pu otherwise stated. f н | б | majority of wires,  . P6 Ob country. 
^ Volts, miles. ductors. wires. |. n gp SN HQ SEEN x Yt e| A poles. | 
Low Sq. т. Single А. H. o Special ОС | 
Lines о] 20,000 | ‚ | | | | 
volts. | | | 

Aden шш sub. 20,000 10 0-05 3’ 6" 40 17 330 32 32  , 40 6 to 7 top. Catenary Alongside railway 24 
station at Dur- strand | | 8710 10”аЁ 5’ pilot cable miles. 4 mile in peat 
ham to Bankfoot | from butt , bog. remainder in 

Шегу at Crook | | | pastoral land 

Grangetown to 20.000 58 0-05 yoo | 40 218 | 32 2 2 H. 36 50 T} to 9]07top. L longitudinal Agricultural, pastoral 

Ciisbore solid 111° at 5’ earth wire. 3 and moorland, very 
| | from butt teleph. wires hilly and exposed 

Port Clarence to, 20,000 — 54 0] , VO 45 70 156 10 5 H. 32 45 6" to 7^ top. ' Ditto Nlagtip marsh (re- 
Seaton Carew solid 81" at 5' from ; claimed land) and 

butt agricultural land, flar, 
very ex posed 

Skelton (Carlin 20,000 1-91 0:025 4’ 6* | 45 33 35 10 ЗН. 33 45 Single poles Longitudinal Pastoral and agricul- 
How) | solid | | 8^ to 9" top. earth wire, tural land, hilly and 

| ll” at from catenary for very exposed 
butt pilot and tele- 
phone cable 
Carville & Seaton 20,000 44 0-1 4’ 1" 30 ] R 12 oe 40 60 б to 7" top. Catenary pilot Pastoral 
Delaval ! strand | | 10^ at 5’ from САБ 
| | | butt | 
Lines of 11,000 | | | 
telis. | = x" „ 

Backworth to 11,000 44 | 005 36° | 80 ... 73 33 34 50  , ^to 7^ top. Catenary Pastoral 

Seghill | | Strand l0^ at 5' from pilot cable 
| | butt 

Rising SunColliery 11,000 4/5 0-05 3’ 6" 80 | 1 | 16 3 31 40 6^ to 7^ top. Ditto Ditto 

strand 10° at 5' from 
| | | butt | 

West Stanley 11,000 { 0-078 3’ 6” 80 11 5 : 410 50  |6"to 7" top. Ditto ' Along colliery sidings 

Colliery strand | 10” at 5’ from 
] | butt у 

Nawsltam: 7А 11,000 34 0-05 il" | S0 | 2 7 M ь 40 50 6” to 7” top. Catenary pilot Pastoral 
Seaton Delaval strand | | 10^ at 5' from and telephone 

butt ' cable 
Lines о] 6,000 
tulis, 

Marsden substa- 6,000 2 0-1 3' 0” 40 en 71 2 ' 30 38 5” to 61" top. -— Alongside railways, 
tion atWhitburn strand ТА at O° from rocky in places 
Colliery towards, | | | butt 
South Shields | E 

Birtley to Harra- 6,000 | 14 ol | 36 , 80 .. 73 33 31 0 5| 6" to 7" top. Catenary Pastoral 
ton strand | | 10^ at 5' from pilot and tele. 

| | | butt phone cable 

Leechmere Pump — 6,000 $ а 3 6" | 50 | 1 13 12 34 60 Ditto Along colliery sidings 

strane 

Silksworth ......... 6,000 3 0-05 3 0' | 80 1 12 6 : 34 45 Ditto Pastoral 

| strand | 
Caterhouse - 6,000 $ 0-05 3’ 6" 0 aa 18 34 38 Ditto dod Ditto 
Colliery — strand | / 


from a sub-station at Seaton Delaval to Newsham sub-station, 
a distance of 31 miles, and another, of the same length, from a 
point on the borders of Wallsend to the Burradon sub-station. 


© THE System ENGINEER.” 
The general operation of the high-tension transmission and 
distribution svstem is under the control of one man, who is 


located in the special control room situated at the Carville 
“system ` 


$ 


power station. This operator 1s known as the 
engineer," and he is in telephonic communication with every 
generating station, sub-station and interconnecting point 
throughout the entire area. The companies’ private telephone 
system puts him in touch with 200 sub-stations irrespective 
of generating stations. The svsiem engineer in this case 
is similar to the " load despatcher ” in large American stations. 
All feeders from the main generating stations are under his 


control and can only be operated by his instructions. The сазе. 


system engineer is seated at a table which faces a large diagram 
occupying one wall of the control room. This is carefully 
marked out with the different sections of cable, represented 


closed. or 1f men are working on the line, &c., the fact is noti- 
fied on this board. No move can be made on the svstem 
without the knowledge and permission of the system engineer, 
and his word is practically law. It is only bv placing the 
exira-high-tension network under the control of one man in 
this manner that absolute certainty in operation and reliability 
of service can be guaranteed. The control diagram at Carville 
is given in Fig. 8. It should be compared with the map of the 
supplv area shown in Fig. 2, as bv this means a vood idea of 
the comprehensive nature of the undertaking ean Бе obtained. 
TYPICAL SUB-STATIONS, 

As we have already stated, the majority of the larger sub- 
stations are built and equipped by the power supply company. 
Thev are fitted out with switchyear and transforming plant. 


and Merz-Price balanced protective gear is included in each 


The tendency at the present time is to simplify these 
sub-stations, and wherever possible ironclad switchvear 
is being installed. , The early installations were fitted with 
the brick or cement cubical pëtiern of gear, which, however 

: $ 


in different colours, and is provided with various discs, each | takes up a considerable amount of space and exposes а quan- 


bearing a distinctive colpur or mark. These discs can be hung - 


on the diagram at any desired point, and thev are a visual 


tity of bare extra-high-tension conductors to the operators 
Bv the use of the ironclad gear, more particularly on the sub- 


Indication of the condition of the transmission network at all! stations of the consumers, it is possible. to emplov a small 


times. If, by his instructions, a switch is opened, a disce building, and the initial outley is accordingly reduced, 


This 


indicating this is placed in position ; similarly, if a switch is is, of course, a great advantage. both fromthe consumers’ 
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standpoint and that of the power supply company. The | COLLIERY POWER SUPPLY. 
design end general arrangement of ihese sub-stations was Of recent vears the Newcastle and Cleveland & Durham 
fully dealt with by Mr. Н. W. Clothier in a Paper recently Companies have built up a substantial load with the many 
reed before the Newcastle Local Section of the Electrical g power users in the areas covered by the 
| great colliery interests. The North- n 
ZEHN umberland and Durham  coalfields 
present an exceptionally valuable area 
for power supply. The colliery com- 
penies are regularly active, and are, 
further, keenly appreciative of the р 
Z a value of electric power in cer ying 
on their operations. Thev have been 
- " users of machinery of every descrip- 
g 2-90 tion for many decades and realise the 
| Ib. | importance of operating this in the 
| g m | most efficient manner possible. In | 
а АЛ ГЕ: i | many instances, isolated electric power | 
Г | plants have been in operetion, generat- “ 
ing energv which has been trans- ‚ 
mitted into the workings and made 
use of at the pit bank. The operation _ 
| of these early plants was watched 
with considerable interest by the 
colliery owners in the district, and 
their success gave ап encouraging D 
impetus to the electric power move- У 
ment. The concentration of the 
generating plant at large centres of 
supply has so materially reduced the > 
cost of electrical energy that it is no 
longer necessarv for соШегу owners Ў 
to engage in the business of electric p 
power generation, They have found 
that in nine сазез out of 10 they can t 
better entrust this to a large organi- M 
sation which makes the production of 
electric power iis speciality and offers 
it to the consumers оп the most 
advantageous terms and with the cer- 
tainty of satisfactory supply. 
Through the courtesy of the County 
of Durham Electric Power Со. the 
writer was given an opportunity of 
visiting а few of the more important 
collieries in the Durham area, and he 
was much impressed with the magni- 
tude of most of the electrical instal- 
lations and the vigour of the power 
supply movement generally. 
A noticeable feature of the power 
supply is_the fact that not only are 
the comparatively minor operations 
of haulage and pumping in the work- 
Er ings and the driving of screening and 
conveving machinery on the surface 
entrusted to electric power, but the ' 
winding of both men and coal and 
ventilation of the mines are in many 
cases carried out entirely by electrical 
means. Thisisa striking development 
upon which we would like to lay special 
stress. It is an indication of progress 
in two senses of the word. It signalises 
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Engineers, which We published in full in recent issues of 


WEARDALE 


WEARDALE 
POWER STATION 


BANKFOOT 
1 SUB-STATION 


BANKFOOT 
WER STATION 


PO! 


WER STATION 


COTTAGE 


Y HEADS 


AYKLE 


STATION BUS-BARS 


-- 
CARVILLE POWER 


————— -J e №» ----------------- 
| p- 
“+ 


"A 
am 
----_ 
m 
= zx 
arma ee 
Е 
STEP-UF 
TRANSFORMERS 


Fic. 8.— DIAGRAM IN. CONTROL Воом, CARVILLE. 


EF fe –- – 4 


-4--4-\------- 


I 


"ow E 


PHILADELPHIA 


To 
Middlesborough 


- K of electric motors of high capacity which 
* can be safely employed for the opera- 
ion of winding engines and large | 

= tion of winding engines and large fans, 
ТТЕ EI and it shows that such machinery, 

а а а i despite the fact that it takes large 

draughts of pówer from the supply à 

Тнк ELECTRICIAN. This Paper goes fully into the applica- | network, can be operated continuously and with the utmost 


tion of the Merz-Price system to this interesting scheme of | reliability from generating sources situated at great distances 
power supply. from the points of power utilisation. 
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The соШегу sub-stations are brick buildings, specially erected | specially fixed for each consumer and are naturally influenced 
tor the housing of the transformers and switchgear and the | by the volume of power teken, the constency and nature ol 
reception of the ends of either the underground cables or the | the load and a number of other factors which vary with prac- 
overhead lines. Аз a rule, the supply to the sub-stations is ; tically every consumer. While the character of the load may 
made through the Бе regarded as iden- 
latter. The build- tical for each col- 
ings are usuellv of liery for similar 
two storeys and the types of plant, say, 
transformers are fans, pumps, haul- 
placed at ground aye gears, coal-cut- 
level, theswitchgear ters, winders, &c., 
being erected on the every colliery is not 
floor above. Ех- alwaysentirely elec- 
terior and | interior trified. Conse- 
views of the tvpical quently, the load 
small sub-stations factor must be made 
of the existing type the principal deter- 
are given in Figs. 7 mining item in the 
and 9. It will be fixing of the power 
noticed from the rates. We do not 
exterior view that give examples of 
ample provision is these rates, for the 
made for the ade- reason that no par- 
quate ventilation ticular object would 
of both floors of the he served. The 
sub-station. The rates are, however, 
two chimneys en- sufficiently enticing 
sure a constant in- for colliery mana- 
duced draught. A gers to be persuaded 
new type of sub- of their practical 
station with | im- influence upon the 
proved features reduction of the 


Fic. 89.—INTERIOR ОЕ CONSUMERS’ SUB-STATION, SHOWING REYROLLE IRONCLAD GEAR. 


both as to the in- general operating 
trior and exterior is almost completed, and this we shell hope * costs of the colliery. Not the least important of the benefits 
to describe shortly. | enjoved by соШету managers in this district is the ability to 


While the colliery owner and manager is persuaded to come obtain from the power companies a really exhaustive analysis 


- Сай 


Fico. 10.—Larcr SIEMENS ELECTRIC LOCOMOTIVES АТ HARTON COLLIERY. 


on the mains of the power company for reasons of general | and report of the actual cost and saving to be effected in anv 
reliability and convenience of supply, he has also the further | given set of conditions. The companies keep several highly-paid 
inducement of special rates for energy. These charges аге | men for this purpose. No pains are spared to fit the proposal put 
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forward to the special needs of the case, and the results can 


often be guaranteed in advance. It is usual to look with 
suspicion upon the figures of the salesman in any industry, and 
to overcome this overall and inclusive figures are often quoted. 
The value of such a service of technical men is not small in any 
case, Where the colliery 1s also connected with the production 
of waste heat, either in large quantities as from coke ovens or 
in small quantities such as exhaust steam from blowing engines 
and winders, it is almost essential to take advantage of it to 
ensure getting the best results. 


COLLIERY INSTALLATIONS. 


Tn the selection of the following installations for brief 
description we have been influenced to some extent bv the 
response of the particular manufacturers who have installed 
the electrical plant in the colheries ш question. So much 
work has been done and is being done in this district that it 
would be impossible in the space of this article to describe in 
detail each colliery installation supplied with power by the 
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of the motors installed in these various pits, at the same time 
their capacity is a clear indication that the power required 
runs into many thousands of horse-power. — . 
Harton No. 1, Harton No. 2, Boldon, Whitburn, St. Hilda, 
| Bent House. | 
Messrs. Pease & Partners own the following pits: Eldon, St. 
Helens, Wooley, Bowden Close, Lucy, Peases’ West, Ushaw 
Moor, Sunniside, Roddymoor, Jobs Hill, Stanley. 
The Redheugh Colliery Co. operate the following pit: 
Redheugh Colhery. 
The Priestman Collieries Co., who own the following pits: 
Axwell Park, Blavdon Main, Blaydon Burn, Whickham Banks. 
The South Pelaw Colliery; the S.ella Coal Cos Greenside 
Pit; the Washington Coal Со’ Old Pit. The Dunston, 
Norwood & Swalwell Garesfield Collieries, who own the follow- 
ing pits: Swalwell, Norwood. 
The Framwellgate Coal & Coke Co.’s Cater House Pit; the 
Pelton Colliery Co.’s Tribley Pit. The Wallsend & Hebburn 
Coal Co., who own the following pits : Wallsend Pit, Hebburn, 


Fig. 11.—Vikw or 800 н.р. WINDER AT Harton (COLLIERY. 


Newcastle and Durham power companies. The examples 
selected may, however, be regarded as typical of the magnitude 
of most of these undertakings. In the initial stages haulage 
gears, pumps, fans and most of the surface plant were elec- 
tricelly operated, but progress of the power supply system 
has to a large extent brought into line the colliery interests 
in the matter of the electricel operation of the winding plant. 
This was regarded as impossible of accomplishment without 
much complication, at one period in the development of the 
undertaking; but-it has been satisfactorily carried out in 
several installations and the tendency now seems to be up-to- 
date managers generally to regard this portion of the equip- 
ment as essentially fitted for operation by electrical means. 
The principal pits supplied by the Newcastle and Durham 
Electric Power Companies are given in the following list, and 
though we have nó figures to show the aggregate horse-power 


| Rising Sun Pit. The Walker Coal Cos Ann Pit; the Seghill 


Colliery ; the East Holywell Coal Co.’s East Holy well Pit. 

The Lambton Collieries (Ltd.), who own the following pits. 
and have an output of 15,000 tons per day : New Herring- 
ton, Margaret, Sherburn Hill, Lumley Sixth, Harraton, North 
Biddick, Dorothea, Lady Ann, Littletown, Lumley Third, 
“р” Pit, Houghton, Lady Durham. 

The Hetton Coal Co., who own the following pits: Hetton, 
Elemore, Eppleton. The South Hetton Coal Co., who own the 
following pits: Murton, South Hetton. 

In fact, there is a steady movement in favour of electrical 
equipment, especially in those districts where the mains of the 
various electric power companies can be tapped, as in co-opera- 
tion with them it is possible to reduce considerably the capital 
outlay necessary, and in addition obtain a stand-by supply 
for all purposes. ` | | Е 
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One of the largest colliery installations supplied with trans- | fact that despite the heavy draughts of power on the supply 
mitted energy by the power company is that of Harton Coal Co., | system, no flywheel storage sets have been introduced. The 
at Harton Colliery. The average demand of this plant amounts | power company’s network is so extensive, and its generating 
to 1,500 н.р. throughout the year, this being due to the fact | stations of so large a capacity, that even a winder of this size 
that there is now no steam machinery in the colliery. The | does not occasion violent pressure fluctuations. This omission 
largest unit is the main winder, which is used for handling the of flywheel storage points to a desire for simplicity in electric 
men and for raising the coal to the surface, from a depth of | winders, and something which may be entrusted to the ordinary 
216 fathoms. The motor is directly coupled to the winding colliery engineman. When we inspected the winder it was in 
charge of one of the regular colliery hands, who had 
previously been eccustomed to steam. 


Employment of five three-phase electric locomotives 
for haulage on the surface is not the least interesting 
feature of this installation. These locomotives run 
on standard gauge tracks, and are of 300, 200 and 
100 н.р. capacity (Fig. 10). The Harton Coal Co. 
have been so gratified with the success of this 
plant, that their other pits, St. Hilda, Boldon and 
Whitburn, are in progress of electrification. The 
Harton winder and many of the motors were sup- 
plied by Siemens Bros. Dynamo Works, and the 
cables by Siemens Bros. & Co. Ап installation 
of the Adnil system of visible and audible signals 
and single-stroke battery bells has also been put in, 


б | | y ап '8-core cable running down the shaft for con- 
hp necting the winder with the pit bottom.: Harton 
UT 7 


ИИ Boldon Colliery sub-station is equipped with 
И 9,500-2,750-volt transformers, and the total capacity 
y of the station is equal to a demand of nearly 
5,500 н.р. Revrolle ironclad switchgear controls 
Á all the high-tension circuits. The nearest sub- 
z= station on the power company’s system to this 
colliery is at North Hylton, which is supplied 
from Carville direct at 20.000 volts. From the 
North Hylton sub-station 20,000-volt cables are 
_ deum and normally develops 800 H.P. At starting, this output | also taken to the South Hylton sub-station via a tunnel 
is increased to 1,700 н.р. "This high-tension supply at 6,000 | under the river Wear. 
volts is brought in to the stator windings without reduction, | An excellent example of the complete electrification of a 
and the motor operates at this pressure. Elaborate and ` colliery is that furnished by the Murton pit of the South 
costly transforming gear is dispensed with, and the switch | Hetcon Coal Co. The shafts for this pit were sunk as early as 


Fic. 12.—Е.Н.Т. AND Н.Т. SWITCHGEAR IN SUB-STATION, MURTON COLLIERY. 


gear consists of a pair of Reyrolle ironclad panels complete | 1838 and 1842, and the output of the colliery is 4,000 tons per 
with protecting devices. This gear 13 placed inside the hall of day. The ventilation of this mine was originally carried out 
the building which contains the winding plant, and 
is accommodated without special structures or 
chambers. The gear is not enclosed in any way, as 
this is not found to be necessary, and saves a lot of 
brickwork and expense generally. A general view 


of the winder is shown in Fig. 11. 


The winder itself runs at a normal speed of 51 revs. 
per min., equal to a rope speed of 36 ft. per second ; 
this is the rate for coal. For the men it is 30 ft. per 
second. А complete wind, including changing decks, 
takes 48 seconds. The control gear is as simple as 
the switchgear. Water resistance for starting is in- 
cluded in the motor circuit, and a small motor 
actuates the blades, either lowering or raising them as 
required. By means of a second rheostat connected 
as a shunt to the stator rises of pressure are prevented 
when the motor is shut off. Other interesting plant 
at this colliery includes some 50 motors underground 
operating main and tail haulages and pumps. Two 
of these motors are each of 250 H.P., seven are of 
60 H.P. end eight of 30 н.р. The largest motor under- 
ground is one of 650 н.р., which raises the pit water 
to the surface from a depth of 206 fathoms. Energy 
Is transmitted into the workings of this colliery at и TL | 
3,000 volts. The shaft cables are paper insulated, Fic. 13.—400 н.р. Охревсвосхо НАСТАСЕ, Мевтох Cortignv. 
lead covered and armoured with two layers of steel 
wire. The armour is bonded on to the motor bed- | 
plates, and is continuous throughout. There is an earth plate | by an underground furnace, the heat of which was assisted by 
in the sump at the bottom of the shaft, and this is bonded | that from 20 underground boilers, the quantity of air circulated 
on to the shaft cable; on the pit bank there are two more | amounting to 500,000 cubic ft. per minute. The steam from 
earth plates. these underground boilers was carried by pipes into the work- 


We may lay special stress on this interesting plant from the | ings and utilised in steam engines for pumping and hauling 
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plants. The whole of this underground steam equipment 


| down to three-throw ram pumps, which have a total capacity of 


has been removed and entirely replaced by electric motors. | 600 gallons per minute. The largest plant on the surface at this 


At the present time the winding gear of this colliery is steam 
operated, but it is not unlikely that it may be converted to 
electrical driving some time in the future. - | 

The ventilating plant, the underground haulage gears and 
pumps are all electrically driven, and the energy is obtained 
from the local mains of the power company. The nearest 
generating station, that at Philadelphia, is 84 miles distant. 
A large sub-station has been erected on the colliery site, and 
this at present contains the necessary transformers and switch- 
gear. (А view of the 5,500-volt board, which is on the upper 
floor above the transformers, isshown in Fig. 12.) This is the 
gear controlling the incoming transmission cables. Energy is 
transmitted down the pit shaft into the workings at 2,000 volts, 
and the three main cables are taken into a special underground 
chamber where further switchgear and transformers control 
the distribution supply into the workings themselves. There 
are six three-phase haulage gears driven bv induction motors 
of the slip-ring type, which have a total capacity of 1,550 в.н.р. 
The largest of these is one driven by а Lancashire Dynamo & 
Motor Co.’s 400 н.р. motor which operates at 285 revs. per min., 
and is fitted with a rotor 631 in. in diameter. Ап illustration 
of this haulage gear and motor is shown in Fig. 13. We under- 


stand"that this is one of the largest underground haulages 


Fia. 14.—400 H.P. MOTOR DRIVING VENTILATING FAN, MunTON COLLIERY. 


which has ever been installed. The motor has three pedestal 
bearings, and the slip rings are ће between one of the 
bearings and the rotor, to allow of the shaft being extended 
to carry a spur wheel. The load consists of 60 tubs, and the 
total weight of the set is 45 tons, the maximum speed being 
at the rate of 163 miles per hour. Men and boys are also 
conveyed in and out of bye at a speed of 6 miles per hour, 
an auxiliary motor of 200 н.р., made by the same firm, 
being used for operating the same drums. The original 
haulage gear is made use of and the motor is geared down 
through double reduction gearing, machine-cut steel wheels 
being used in the first motion. А controller of the liquid 
resistance type is employed, and the dipping plates are operated 
by the attendant through the medium of wheel gearing. The 
cooling of the water in the resistance is done from the shaft 
tubbing, the water from which passes through a coil above the 
dipping plates. There are two other haulages, each fitted 
with 300 н.р. motors, two each with 200 н.р. motors, and a 
sixth fitted with a 150 н.р. motor. These serve admirably to 
indicate the general capacity of the installation. The pump- 
ing plant is situated in different parts of the mine and com- 
prises pumps of the plunger type driven by 30, 60 and 120 н.р. 
с. The two last are Lancashire dynamo machines and 

perate at a speed of 350 revs. per min., and are rope geared 


‚апа 750 gallons per minute against 950 ft. 


colliery is that in the fan house, where two Dick Kerr motors, 
each of 400 в.н.р., are coupled by means of 12 cotton ropes to 
two Capel fans, which are run at a speed of 200 revs. per min. 
These fans are of the single inlet type, 2nd are each capable of 
passing 600,000 cubic ft. of air per minute with a 4 in. water 
guage. The motors operate at а speed of 400 revs. per min., and 
are capable of sustaining a 25 per cent. overload for one hour. 


The slip-rings are fitted with a short-circuiting device of the 


clutch tvpe, and а liquid resistance starter is employed. А 
general view of one of these motors in the fan house is shown 
in Fig. 14. For the screening and conveying plant there are 
five motors installed, which vary in size from 10 to 50 в.н.Р. 
They are either geared or belt'coupled to the various machines. 
The writer was given an opportunity of inspecting the’ plant 
in this pit, and his thanks are due to Mr. E. Seymour Wood 
for his courtesy in affording facilities for this inspection, and 
also for his personal attention on the occasion of the visit. 
Several of the pits of the Lamhton Collieries adjoin the 
Philadelphia power house. In the Dorothea pit is a 250 н.р. 
500-volt main and tail haulage gear, which was converted from 
steam. Energy is transmitted 2,000 vds. in bye in this pit, 
and there are 35 sub-stations in the workings and on the pit 
bank. А pumping plant is also operated by electric motors 
and serves the surrounding district with water over 
au area of 25 square miles. It is noteworthy that at 
ihis pit some 2,000 vds. of overhead aluminium cable 
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Fic, 15.—350 н.р. 2,750-VOLT WINDER, SWALWELL COLLIERY.. 


are in use. In the Margaret pit close by a 200 н.р. electric 
ventilating fan is in service. 

The Eppleton pit of the Hetton Coal Co. contains а quantity 
of electrically driven plant. For the ventilation of the pit 
duplicate sets of fans are installed. "These are of the Sirocco 
patiern made by Davidson & Co., Belfast. Each is driven by a 
200 н.р. 2000-volt motor, which is direct-coupled to the fan 
wheel. Thereisa duplicate supply to the fans, and the switches 
are interlocked so that both cannot be closed together. The 
supply to this colliery is by underground 6,600-volt lines, end 
this pressure is reduced to 2,000 volts, and retransmitted inio 
the workings. 

At Eldon Colliery, one of the pits of Messrs. Pease & Partners, 
some large centrifugal pumps are in operation, direct from 
2,750-volt mains which are carried into the workings. Two 
of these pumps each deliver 1,200 gallons per minute against a 
head of 690 ft., and are driven direct by Scott & Mountain 
motors, which each develop 375 н.Р. at 1,170 revs. per min. 
In the same colliery two large ram pumps are installed, and 
each is driven by a 320 н.р. Scott & Mountain motor supplied 
with energy at 2,750 volts. 
two pumps are 800 gallons per minute against 700 ft. head, 
The drive to the 
crank shaft of each pump is by ropes. The same-colliery firm 


The respective duties of these 
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has also installed several large electric haulers. At the Loftus 
ironstone mines there is a 350 н.р. main and tail haulage gear 
in operation. In the same mine numerous motors are at work 
driving pumps, rock drills, &c. It is interesting to note that 
the entire electrification of this mine, including the main 
winder, will shortly be complete and dependent entirely for 


energy on the mains of the power company. 


Centrifugal pumps are becoming more popular among 
colliery engineers, and the power supply circuits are frequently 
tapped for load of this character. At the Mainsforth Colliery 
в 200 н.р. Lancashire motor is installed and direct coupled to a 
Rees Roturbo pump, operating at 1,470 revs. per min. The 
motor is fitted with slip rings and box tvpe brusb gear, including 
а brush lifting and short circuiting device. A handle projecting 
from the end of the cover serves to actuate this device. The 

‘Tings are short circuited by the first pressure on the handle, and 
further pressure lifts the brushes on to stationary pieces fixed 


between the slip rings. 
The Dunston & Garesfield Colliery Co. completely electri- 


fied its Swalwell Colliery some time back, the conversion 


including the main winder, as shown in Fig. 15. It will be 
observed that there are two drums fitted, of unequal diameters, 


in order to wind for different levels. The motor is one of 


250 Н.Р. In the workings a large electric haulage gear is 
installed and also a pumping plant. The whole of this plant 
proved so satisfactory in operation that the Norwood Colliery 
of the same firm was electrified in à similar manner. 

Figs. 12, 13 and 14 are from blocks kindly lent by the Insti- 
tution of Mining Engineers. 


CONCLUSION. 


The foregoing general details, although only a few of the 
collieries fare referred to, will give our readers some idea 
of the}extensive character of the power in bulk supply on 
the north-east coast, in so far as it relates to colliery plants. 
The operating power companies are experiencing an encourag- 
Ing demand for energy for this class of consumer, and bid fair 
to connect up to their mains the whole of the important pits 
within their areas. With the co-operation of the manufac- 
turing companies, who are particularly active in the district, 
they,have broken down the early prejudice of colliery owners 
against’ purchased power. Now that the practicability of the 
scheme has been demonstrated, and a reliable supply of energy 
can be guaranteed, they are less anxious than before to expend 


capital upon isolated generating plant. In fact, not only 


have old private plants been * scrapped " in large numbers 
but а number of quite modern plants have already been 
removed, in spite of the loss of capital thereby involved. On 
the Tyneside itself the private plant ceased to exist, to all 
practical purposes, four or five years ago. It looks as though 
In another five or six years it will be equally rare in the collieries 
in the counties of Northumberland and Durham. 

efore concluding this article, we must express our thanks 
to the various соШегу companies for their courtesy and atten- 
tion to the writer in Inspecting the colliery installations, and 
to the various manufacturers who have supplied information. 
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THE MAGNETIC PROPERTIES OF IRON ALLOYS AND 
. THEIR USES IN ALTERNATE-CURRENT DESIGN.* 


BY DR. S. GUGGENHEIM. 


Summary. — Experiments опа 
described, The initia] values of t 
at first with 


series of alloys of silicon and iron are 
) he permeability were found to decrease 
ап increase in the amount of silicon, but they afterwards in- 

The maximum values of the permeability behaved 


Much of the pro 


| gress of the last 10 years is due to improve- 
ments in methods of alternate-current design. The main part 


ed Abstract of а lecture given before the Physikalischen Gesellschaft. 
E Bulla n the “ Elektrische Kraftbetriebs und Bahnen " and in the 
uletin des | Chweiz2rischen Elektrotechnischen Vereins. 
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of anv machine consists of iron, and any Improvement in its 
properties cannot fail to have far-reaching effects. With the 
usual frequency of 50. it would probably astonish us to know 
the total annual loss due to hvsteresis and eddv currents in 
this countrv, and any improvement in the magnetic qualities 
of sheet iron is very welcome. The ordinary method of stating 
the loss in any given sample of iron is to give a figure for the 
sum of the losses due to hysteresis and eddy currents in 1 Ки, 
of the sheet iron with a maximun induction of 10,000, a fre- 
quency of 50, and a sheet-thickness of 0-5 тт. In the vear 
1893 a fair figure was 4-66 watts per kilogramme: with iron 
of the Bismarck brand in 1904 it Was 2.78 watts per kilogramme, 
and in 1908, 1-85 watts; while with American iron in 1906 
the loss was 1-98 watts, and in 1905 the iron made by Capito 
and Klein showed a loss of 2-3 watts per kilogramme. Nowa- 
davs, with ordinarv iron, the loss would be 3-8 watts per 
kilogramme ; а better quality would lose 2-6 watts, and the 
best 1-85 watts per kilogramme. Occasional specimens 
would give better results than these, but the better qualities 
are undoubtedlv rather expensive. 

The best kinds of iron are offered as being allovs, and it has 
long been known that they contain a certain amount of silicon 
and very little carbon. А good kind can be obtained without 
any silicon and with slight trace of other impurities, e.g., 
C —0-2 per cent. ; Mn— 0-06 per cent. ; S=0-01, and Р=0-01 
per cent. But it must be properly annealed. In order to 
obtain the best results, silicon must be added, but its amount 
must not exceed 5 per cent. Objection is sometimes made 
that the permeability of this iron is not so great as before; 
and this is in some senses true enough. But it has long been 
known that the addition of à small percentage of nickel in- 
creases the permeability of поп. And in the course of this 
year experiments have been made to ascertain. whether an 
alloy containing both silicon and nickel might not constitute 
an Improvement. 

There were, however, very few publie sources from which 
accurate information could be obtained as to the precise effect 
of silicon alone, and before proceeding further in the matter the 
author thought it necessary to satisfv himself fullv on this point. 
He therefore instructed Messrs. Oehler & Со. of Aarau, to 
make for him 13 different alloys of iron and silicon, and to 
supplv them in the form of thick rings. The desired pro- 
portions were obtained almost exactlv, a notable tribute to 
the skill of the makers; but the method of manufacture did 
not allow the possibility of reducing the carbon below 0-2 per 
cent.’ On a bigger scale, the electric furnace would doubtless 
be employed, and in this case the carbon can fairly easily be 
reduced to 0-1 per cent. The after-treatment consisted in 
exposing the rings for some hours to a temperature of 900°С. 
to 1.0007C. ; they were then allowed to cool in the furnace to 
800°C. in two hours, and to the temperature of the atmosphere 
in а further 10 hours. Two of the rings contained more than 
5 per cent. of silicon, and were extraordinarily hard and there- 
fore useless. The remaining 11 samples were examined by 
the ring method with great care, and gave the following curious 
results :—(1) The initial values of the permeability decrease at 
first with an increase of silicon, but they afterwards increase 
together. (2) The maximum values of the permeability 
behave similarly. (3) For high inductions, sav, from 14,000 
upwards, for a given strength of field, the permeability de- 
creases more quickly with an increase in the percentage of 
silicon.* 

In general terms, it may be said that up to about 1-8 per 
cent. of silicon, the H-B curves rise more slowly with an 
increase in the amount of silicon, but they rise quite steadily 
till the highest inductions are reached. From 1:8 to 5 per 
cent. of silicon the H-B curves rise more steeplv with an 
increase in the amount of silicon, but the bend in the curve is 
much more pronounced, so that at the higher iod us 
decrease in the permeability accompanies an increase in the 


* The report of the Paper from which our abstract is i LR ү 
number of curves, relating to the magnetisation of these allovs 3 id 
does not always seem possible, with the information given, А і : y 
the different alloys, and ‘nese curves afe not, therefore; reproduced, 
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Table I 
Percentage increase 

H. | Bois В, м or decrease. 
2 2,500 | 7.620 + 168 
э 8.350 | 11,660 + 40 
10 11,490 13.060 + 14 
20 13.670 13.860 +1-4 
50 15.580 | 15.040 —3-5 
100 | 16.950 | 16.140 — 4.8 


L—— ————————M ——— 


percentage of silicon. Table I. gives an outline of the figures 
relating to samples containing 0-194 and 4:789 per cent. of 
silicon, the last column showing the increase in the latter as 
compared with the former case, expressed as a percentage of 
the former. 

This table shows clearly that for the sample with the larger 
percentage of silicon, the increase in the values of the per- 
meabihty for the lower values of Н (i.e.. over the range em- 
ploved for the greater proportion of evervday work) is very 
great, whereas for higher values of the induction, the per- 
meahility is slightly reduced by the presence of a greater 
proportion of silicon. The point where the permeability of 
the iron with a high silicon content begins to be less than that 
of one with little silicon, may be taken as being in the neigh- 
bourhood of B= 13.000 to 14.000. 

Similar results are obtained from an examination of the 
hysteresis losses. The results are shown in the diagram, where 
the hysteresis losses are seen to be a maximum with Si=1-8 
per cent.. and finally fall to verv low values at Si=5 per cent. 
For well-known reasons, a satisfactory alloy containing more 
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than 5 per cent. of silicon cannot be obtained. But with 4-8 
per cent. of silicon the hysteresis and eddy current losses 
amount to 1-23 watts per kilogramme, which is much less than 
for the best sheet iron. Seeing that the permeability is not 
lessened, so long as the usual limits are not overstepped, it 
would seem that the proposed addition of nickel 1$ not neces- 
sary. Four alloys, containing iron, silicon, and nickel were, 
however. examined, but no general principles were deducible. 
Two seemed to be improved by the addition of the nickel, but 
the other two were, on the contrarv, worse. Аз for the 
specific resistance of these alloys, it increases with the per- 
centage of silicon. With 4-8 per cent. of silicon, its resistance 
is about six times that of ordinary iron. These figures are 
undoubtedly of great importance in connection with the losses 
from eddv currents, which naturally depend on the resistance 
of the material in which they tend to circulate. 

It is well known that the process of rolling produces a good 
effect on the magnetic properties. The cast steel of Oehler & 
Co., with 4-8 per cent. of silicon, is none the less far better 
than any of the commercial varieties. If it could be produced 
in the form of sheets, а great improvement might be expected, 
1.e., { means could be found for dealing with a material of such 
extraordinary hardness. This may, indeed, be possible; 


for it is known that a few vears ago the best German sheet 
iron, which probablv contained 3-5 per cent. of silicon, was as. 
hard as steel, whereas since that time means seem to have been 


found to soften it. Several English patents have described 


methods of softening the silicon variety of sheet iron; all 
depend on suitable furnace treatment. The methods em- 
ploved in Germany are kept secret, but they are undoubtedly 
of a similar nature. 

What advantages, therefore, are likely to be obtained from 
iron with a large content of silicon ? The magnetic induc- 
tions, usuallv emploved, are somewhat as follows :—With 
transformers B—10.000 to 14,000; with synchronous ma- 
chines, hoth in stator and rotor, B—6,000 to 10,000; in 
asynchronous machines, in the rotor, В=8,000 to 12,000; in 
single-phase commutator motors B—9,000 to 11,000; in 
direct-current machines, in the armature, В — 6,000 to 10,000. 

In all these machines the saturation in the teeth is likely 
to be 18.000 or 20,000. With this exception (which relates, 
indeed, to à small fraction of the total amount of active iron), 
the induction is much below the critical level of 13,000 to 
14.000, i.e., most of the work is done at that level at which 
the percentage of silicon does not tend to lower the permea- 
bilitv, but rather. on the other hand, to increase it, possibly 
very notably. With transformers which go up to 14,000 
the permeabilities of both kinds of iron are nearly the same. 
The use of alloved iron in this case can only be to the good, 
and is never likely to lead to an inerease in the number of 
ampere-turns, while it is certain to increase the efficiency of 
the apparatus by decreasing the losses. The losses with 
ordinary sheet-iron and with highly alloyed sheet iron are 
3-8 watts per kilogramme, and 1:85 watts per kilogramme 
respectively. ie., es 2-05 to 1, assuming B=10,000. For 
В = 13.000, the figures аге 7-1 and 3-0 watts per kilogramme, 
the proportion being as 2-37 to 1. И, therefore, the induction 
is below 10,660 the alloyed iron has much higher permeability ; 
and much lower iron losses than the ordinary variety; at 
13,000 to 14.000, the permeability of the two kinds is nearly 
the same, but the iron losses have increased proportionately 
less for the alloved than for the unalloved iron ; above 14,000 
the permeabilitv of the alloved iron 18 less than that of the 
unalloved, but the iron losses are also much less. The designer 
сап therefore do as he likes, having regard to efficiency, total 
weight, overall measurements, reduction of losses at light load, 
price, &c. ; but there is no doubt that the better kinds of sheet 
iron ultimately pay for themselves. The only reason why the 
ordinary kind is used is that it costs a quarter of the price of 
the best ; but in the long run, it is no economy to use it when 
account is taken of the losses caused by it. 

With the latest type of traction problem a frequency of 15 
is sometimes taken, and in this case the hysteresis and eddy 
current losses become of less importance. The former,depend 
on the periodicity and the latter on the square of the fre- 
quency. The advantages of the silicon-iron alloy are there- 
fore not so evident in this case. The main point will be to get 
the iron with the greatest permeability, and in this way to be 
able to reduce Из section. This calls rather for an iron-nickel 
allov, and possibly an iron-silicon-nickel alloy might be found 
suitable. 


COMPARISON OF GALVANOMETERS AND A NEW 
TYPE OF FLAT-COIL GALVANOMETER.* 
BY E. F. NORTHRUP, PH.D. 


Summary. Тһе Paper contains a few general remarks upon galva- 
nometer-deeign, and suggests a basis upon which the merits of different. 
galvanometers may be compared in certain of their prominent features. 
A new type of moving-coil galvanometer is then described. A table 
giving comparisons between galvanometers of different kinds and by 
different makers is also included. 


* Sensibility” is not the sole requisite of a good galvanometer. 
Nor will the solution of the general equation of motion of a movable 
system possessed of a moment of inertis, a coefficient of torsion 
and a damping factor. give much aid in the design or in the selection 


“is Abstract ol an article in the J ournal of the Franklin Institute. 
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of a good galvanometer. The latter is to be judged Бу its adapti- 
bility to the work assigned to it as well as by the performance of 
which it is capable. 

A common basis for comparison of the respective worths of galva- 
nometers of diverse pattern, in respect to the single quality which 
has been termed **the figure of merit," тау be reached with a fair 
degree of satisfaction, Consider two moving-coil. galvanometers. 
Suppose the coil-winding of each is on а metal frame of such cross- 
scetion and conductivity that, when the system rotates in a magnetic 
field, its return to zero from a deflection is just aperiodic in virtue 
of the currents induced in the frame, To have this condition always 
са, one may conceive the conductivity of the frame to vary 
whenever the moment of inertia of the system, the torsion of the 
suspension and the strength of the magnetic field are varied. Let 
such a current pass through cach system that it will be rotated 
through a standard angle. b, which may be made always the sime 
by varying the strength of the current. 

The system, starting from rest, will require a certain time, T, after 
the current is applied, to complete a certain fractional part of its 
aperiodic deflection, Assume that the deflection is practically com- 
pleted when it reaches within one-twentieth per cent. of its final 
detection. This time, T, will be, for all purposes of practical com- 
putation, the same as the time of a complete oscillation of the same 
system undamped. If I is the moment of incrtia of any galvano- 
meter system, then the square of its time of deflection, as above 
defined, or of a complete oscillation, if undamped, is proportional 
to this moment of inertia—cr T?« I. 

Now so arrange matters that the same current through each of 
the two systems, G, and G,, sav. will produce in each the standard 
апишьг deflection, b. Then the sensibility, S,, of each system is 
the same and this sensibility will be inversely proportional to the 
current required to produce the deflection. И, however, the system 
G,, hasa moment of inertia (Г,). and the system G, a greater moment 
of inertia (I). then G, will reach its standard deflection in a shorter 
1*5 d, 
i T, LN 
the sensibilities, that is, the currents required through each to pro- 
duce the standard deflection, are equal. Since, however, G, deflects 
in a shorter time than G, its suspension might Бе weakened until its 
time of deflection equalled that of G,. But with a weaker suspen- 
sion it will take less current to. produce the standard detlection. 
lence. with equal times to make the standard deflection, the system 
G, is more sensitive than the system G,, 

Аз it is always possible to vary within wide limits the torsional 
force of a galvanometer suspension, a galvanometer, which is quick 
but not sensitive, can be made more sensitive at the expense of 
quickness by changing its suspension, and а galvanometer which is 
slow but sensitive, can be made quicker at the expense of sensibility. 
If we call S„ the sensibility of a particular galyanometer, and T its 
period, then S, "T? cannot be increased by changes of the above 
character. We shall call this product proportional to the useful 
sensibility of any particular galvanometer and write Ux №, Т Of 
two galvanometers which are to be used on the same constant-cur- 
rent circuit. and which are alike in all features, except in respect to 
number of turns, that one which has the more turns will be the 
more sensitive. We can call. therefore, the sensibility of a galvano- 
meter. for use оп а constant-current circuit, a quantity which is 
proportional to its number of turns, and inversely proportional to 
the current required to produce a standard deflection. Or, Мухи. 
Therefore its sensibility is Ux n ГР x Sp YA 

To increase the number of turns we may proceed in either or both 
of two ways: the size ot the insulated wire may be diminished and 
the same winding space һе filled, or the wire may be kept the sume 
and the dimensions of the cross-section of the winding channel may 
le increased. By the first method the moment of inertia of the 
System remains nearly the same. Jt would remain exactly the same. 
if in altering the size of the wire no alteration were made in the 
density of the coil by changing the ratio of insulation to wire through 
a change of wire size. By the second method, the moment of inertia, 
and hence T*, will be changed unless the length of the turns is also 
diminished in a proper proportion. 

Useful sensibility is therefore a constant property of а particular 
galvanometer with a particular winding, but a quantity which varies 
When tke coil windings are changed. But if we divide the useful 
sensibility by the number of turns in the coil and write 


Fx Une 8, i Tix LiT? 


we obtain the new quantity, Е, which has been designated the 
"figure of merit" of a galvanometer. The figure of merit of a 
galvanometer is a kind of “specific quantity” which attaches to 
every galvanometer. It cannot be increased bv changing either the 
Suspension or the turns in the winding space of the coil. In practice 


time than G,. The ratio will maintain that By hypothesis. 


1 


there іч no easy way of counting the number of turns in the coils 
after the galvanometers are built; it is necessary, therefore, to find 
the relation hetween the resistance of the coil and its number of 


1° 3 
turns. "The author shows that Вх ү p where W~ diameter 
S—2W ud 


of wire, S - cross-section of channel and d=double thickness of wire 

insulation, Solving for n in this quadratie and substituting in the 
"a 

(В+ R*W342): КМ" 

Except in cases where galvanometers wound with coarse wire are 
compared with galvanometers wound with very fine wire, the thick- 
ness, d, of the insulation may be neglected. We may consider № 
constant and we have when we do this, 

U 1 
^ Ж: fe 

i T" J/R JIR ry 
У ТЗВ is the usual expression for the figure of merit of any 
galyanometer. In comparing galvanometers by it the supposition is 
made that thickness of insulation is neglected and that the galva- 
nometers compared аге wound with wire of the same specific resis- 
tance. The specification which we shall adopt to define №, is аз 
follows: With the scale at 1.000 s2ale-divisions from the mirror, of 
a mirror galvanometer, the sensibility S, is the number of megohins 
which must be in the galvanometer circuit so that with an Б.М, 
of one volt in the circuit there will result a deflection of one scale 
division. We can then write КУ. К. 

А galvanometer would have, then, а unit figure of merit. if its 
time of a complete oscillation is one second, or what is practically 
the same thing, if its time of aperiodic return to zero within Д per 
cent. of its previous delleetion is one second, and the resistance of 
its winding is I ohm, and when, with 1 megohm in series and. I volt in 
circuit, its deflection, on a scale 1,000 seale divisions from ifs mirror, 
is one division. As this unit has received no name we will call it, 
for convenience, а D'Arson. 

It must not. be forgotten, however, that the number of D'Arsons 
possessed by а galvanonieter is not necessarily a final measure of its 
fitness for actual service. И may possess faults of many kinds which 
more than offset а large figure of merit. Chief. among such is zero 
shift and magnetic impurities in the system, which two, in fact, 
generally go together. There are also other common defects as small 
coil clearance, inaccessibility of the parts, a poor optical system, an 
unproportional scale, a tendency of the system to respond to small 
tremors, and a host of other minor detects. 

M it were not necessary to load à galvanometer system with a 
mirror ога pointer for the purpose of reading the deflections, it 
would be possible by proper designing and by а great diminution in 
the size of the moving parts to realise an instrument which would 
possess an enormous figure of merit as compared with an ordinary 
moving coil galvanometer. This has in fact been done in the caso 
of the Einthoven string galvanometer, which has about 3,000 times 
the number of D'Arsens of a good moving.coil galvanometer using 
a mirror and scale. 

In every galvanometer of the deflection type we may consider the 
moment of inertia of its moving system as made up of two parts: 
(1) The moment of inertia of tlic mirror or pointer, (2) the moment 
of inertia of the moving wire or magnets. So long as galvanometers 
continue as instruments read with mirrors or pointers, there will be 
a theoretical maximum figure of merit which cannot be exceeded; 
and it is the mass of the “dead parts.” such as mirror or pointer, 
which ultimately sets a limit to the maximum figure of merit ob. 
{ата Бе. The dispensing of © reading parts’ iu the Einthoven 
string galvanometer is the essential reason for its enormous number 
of D'Arsons. Similar considerations hold for oscillographis, watt- 
meters, pointer voltmeters and ammeters and other deflection 
instruments in which a high tigure of merit is desired. 


previous formula, then Fx T= 


Fla'-coil Galrasomet ra, —'" Tho flat-coil galvanometer is a somewhat 
radical modification of the D'Arsonval type of moving-coil galya- 
nometer. The modification was made by the writer to make the 
moving-coil instrument into a sensitive, substantial and portable 
galvanometer in which suspensions might replace the customary 
jewels. A suspended system may be arranged to withstand rongher 
handling than a system mounted in jewels, and there is the further 
marked advantage in a suspended instrument that there is nothing 
which corresponds to an initial pivot friction. This circumstance 
especially adapts a suspended. instrument to zero measurements, 
Furthermore, the dise-like shape of the moving system lends itself 
іп а portable instrument, with a suspended system, to a construction 
which requires а comparatively small height. Of several varieties 
of this type of instrument experimented with, the four-coil tvpe has 
survived as being the best form and meeting-imall respects tho ге. 
quirements demanded of it in а remarkably satistactory ainet 
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Fig. 1 shows the construction of one type of this instrument, used 
as à pointer— portable instrument. It will be observed that when 
current encrgises the four disc-like coils they all contribute to 
produce r.tation in the same direction. A reversal of the direction 
of {һе current reverses the direction of rotation, the deflections, with 
equal current, being the same to cither side of the zero. 

At first sight this form of system might seem bad for giving a 
high figure of merit because so large a portion of the moving parts 
are far removed from the axis. While this is true, there are com- 
pensating advantages which practice shows make the galvanometer 
very creditable in respect to figure of merit, while many features 
are secured which are of great practical werth. — In the first place, 
as the galvanometer has no iroa core, there are only two air-gaps, 
one above and one below the coil, instead of four, as required by the 
D'Arsonval galvanometer with an iron core; in the second place all 
of the magnetic field is active at all times in producing a turning 
moment, regardless of the angular position of the svstem. In the 
D'Arsonval type a magnetic field must be provided for the system 
to deflect into. Thus if the coil section occupies one-fifth of the air- 
gap, then four-fifths of the magnetic lines are at all times idle. 

Thirdly, the aluminium form in which the four coils are held serves 
admirably as a magnetic damper. Further, if the instrument is to 
serve as a ballistic galvanometer, its moment of inertia can be made 
very great out of material which is active in producing a turning 
moment and for such service the construction is ideal. 

The best proportioning of the system and coils to give specific 
results has received at the hands of the writer much thought and 
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calculation. Let. W?— the diameter of the wire with each of the four 
coils is wound; let у = the double thickness of the insulation on this 
wire. Then the number of turns in th» four coils is given by 
drt 16r'tp 
(lx AE: is М ] М К і : Is =; . , 
N М2 2Wq and the resistance of the four coils is В, (W? + 2Wy)! 
where р is the specific resistance of the wire. 
The torque on the system duo to a current è is 
rli 
lx 72 v rey’ 
((+ р) (W* 2\0) 
'l'he author shows, in his Paper, that the figure of merit of this 
galvanoneter is 


р 
т Wr Jot 


If the galvanometer has “no dead parts," that is, no mirror or 
pointer, its moment of inertia will be proportional to the thickness 


uf its system, or T^« Ix t. Hence 
pa P407 129). 
4r pt? 


but its sensibility will be proportional to the number of turns with 
which it is wound, and if we keep the size of the wire the same, 


S, x na t, hence, 
W?42W 
yx —- Ra, 
4r V pl 
This relation shows that, using а wire of given size, the figure of 
merit will continually increase as the system is reduced т thickness 
and as the radius of the coils is reduced (it being assumed that the 
radius, R,, of the system as a whole diminishes in the same propor- 
tion as т). Thus, if the system did not have to carry a mirror or a 
pointer, to gain in figure of merit, it should be indefinitely reduced 


іп size. Experiments confirm this conclusion. In the case whero 
the system must carry a pointer (Fig. 2), the author shows that the 


3 
121, 
best lergth for the pointer is given by l=- У uL where I, is the 


moment of inertia of the system (obtained before the pointer is put 
on it), S the cross-section and с the density of the pointer. 

In designing pointer instruments, such as galvanometers for use 
with thermocouples, &c., scant consideration is often given to this 
question: What is the most favouruble length to give the pointer? 

Forease in shaping and in manufacture, cast-iron magnets are very 
suitable, and, if properly proportioned, they give a field which is as 
strong as can be used with advantage in a galvanometer in which 
5, is made large by the use of a weak suspension. ‘There are always 
magnetic impurities in the coil system. "The magnetic field in which 
the coil swings acts on these impurities, probably, in rough propor- 
tion to the square of the field strength. The result is that the 
system takes on а polarity and tends, irrespective of the suspension, 
to set in a particular angular position. To show this strikingly, 
place the poles of a fairly strong permanent U-magnet near the 
poles of an ordinary wall form D' Arsonval galvanometer of about 400 
megohms sensibility. lt will generally show a permanent deflection 
of some 10 to 20 scale divisions as long as the U-magnet is held on. 

In attempting an accurate measurement, by the Kelvin double 
bridge, of the resistance of a 3,000 ampere standard low resistance, 
the writer recently used a Leeds & Northrup H-form galvanometer 
in close proximity to one of the conductors carrying 1,000 атрогез. 
Whenever the circuit through the low resistance was closed the gal- 
vanometer deflected one scale division by the influence of the ficld 
external to the conductor. The galvanometer was a very good one 
and the circumstance is related to show how precautions against 
extcrior fields must be taken sometimes, even with moving-coil gal- 
vanometers. 16 also shows that little, if any, improvement can be 
obtained in weakly-controlled galvanometers by using magnetic 
fields greater than can be obtained with cast-iron magnets. It may 
be mentioned here, also, that the chief cause of zero shift in sensi- 
tive D'Arsonval galvanometers is due, not to the “set” in the 
suspension, but to a ‘magnetic set" which the coil takes when 
deflected in a strong field. 
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If a galvanometer is to have a quick period and a strong control, 
and be magnetically damped, then it is desirable to use a magnetic 
field of high intensity, such as can be secured only by using soft 
Swedish iron pole-pieces and permanent steel magnets of the best 
quality. | Galvanometers which carry a pointer or a mirror, and are 
intended for use on shipboard or for easy transportation and setting 
down without levelling, must Бе suspended bet ween upper and lower 
suspensions, which are taut. Guards which limit the movement of 
the system in all directions, together with a spiral spring in Loth 
upper and lower suspensions, will effectually prevent the suspensions 
breaking, сусп when the galvanometer is subjected to severe Jars. 
It is desirable, however, to make the tensile strength of the suspen- 
sions great without undue increase in their torsional moment. 
The tensi'e strength of the suspension can be increased greatly 
without an increase in its torsional moment by making it of a 
number of round wires laid togcther in a cable, instead of a single 
wire. This arrangement is much employed in galvanometer con 
structions where the galvanometers are to Le made portable, Con- 
trary to expectation. there із no slipping of one strand over the other 
in a manner to deve'op friction and uncertain return to zero. The 
same method has been applied by the writer, with much success, 
to supporting heavy systems upon а cable madc up of very fine 
quartz fibres. Its more extended application is recommended. 

The four-coil type galvanometer here described is admirably 
suited to a differential instrument, especially for use in temperature 
measurements with resistance thermometers. When used as a 
deflection galvanometer, its deflections are not as proportional to 
the current flowing as might be desired. Tho instrument has not 
been used with a mirror and tine suspensions for high sensibility 
work, but as it has been given а figure of morit of over 0-6 D Arsons, 
it ought to serve well in this capacity. D. 

The author gives in а table.the essential characteristics of 16 
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А | | | | 
| Instru- Megohm Com- | Figure of merit 


| ment resis- sensi- plete | Ш D'Arsora 
Type of instrument. | tance. bility. period. p. 5» 
| R. Sn. T. | Va .' 
Einthoven string ......... 287 52  501| 3,0000 
Dubois Rubens, ironclad | 
moving magnet ...... 290 12,2700 60 20:0 
Siemens & Halske, high 
sensibility ............... 200 25000 120 1:24 
Ayrton-Mather ............ 20 526 55 0:96 
R. W. Paul, single pivot 
milli- voltmeter ......... 50 214 30 0:33 
Weston, voltmeter ...... 75 025 0:5 0:115 
Weston, portable galv.. 280 158 1:5 0:57 
L. & N.. marine type ... 1,660 214 20 0:131 
L. & N., No. 2,2€0 wide 
CON icis cote eerie e.c 1,420 1,7500 120 0 32 
L. & N., №. 2,280 паг. ` 
гоз со] ой 180 
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different well-known types of galvanometers; seme of the figures 
are set out herewith. For the Einthoven string galvanometer the 
resistance of the string was reduced to its copper equivalent, and a 
magnification of 100 was taken as the equivalent of a scale at 1,000 
scale divisions from a mirror. The Weston voltmeter shows a figure 
of merit of 0:115 D'Arson. In considering the meaning of this low 
fizure, it must Бе remembered that a light system has to carry а 
pointer which must Le heavy enough to be perfectly rigid. Тһе 
same system, fitted with a mirror, would show a much higher figure 
of merit. The design of this instrument, as everyone knows, is 
most scientifically worked out, and the fact that its figure of merit 
is low simply shows that one must exercise great caution against 
estimating the real worth of an instrument by this feature alone. 


DISCHARGE FREQUENCY OF THE WIEN SHORT- 
SPARK GENERATOR AND ITS DEPENDENCE UPON 
CURRENT, CAPACITY AND INDUCTANCE.* 


BY DR. MOSLER. 


For the det. rmination of the discharge frequency in the primary 
circuit with shock excitation Wasmus employed. a photographic 
method in which the spark images were obtained т the form of 
dots in 2 spiral on a dry plate; and in this way discharges up to 
48,000 per second were observed (sce Ti ELECTRICIAN, Vol. LXIV.. 
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A.C. Mains 
Гіс. 1. 


p, 550, Jan. 14, 1910). He did not, however, make any study as 
to the effect which the current, capacity and inductance in the 
circuit might have on the discharge rate. 

The author has modified Wasmus's arrangement for the purpose 
of making the counting of the discharges an easier matter and also 
ко as to enable greater rotational speeds to ke used. In place of the 
photographic plate a cinematograph film was chosen, which was 
stuck on to the periphery of a wooden disc fastened on the motor 
shaft (shown at A in Fig. 1). The recording of the separate dis- 
charges was effected by the point B, attached to a secondary circuit 
D. which was coupled to the “ shock excitation " circuit. C. The 
film, after development, shows the spark images as well-separated 
dots, so that it is an casy matter to count them accurately; at the 
higher sparking rates it is only necessary to use a disc of larger 
diameter, leaving the speed of the motor unaltered. 

The experiments were made with 2 gap. E, having large, specially 
cooled соррег electrodes, and the hydrogen atmosphere furnished 
by a burning paper ring supplied the other necessary condition for 
abrupt extinction after each spark. Е Е are the usual choking coils, 
while G and H are respectively ammeter and voltmeter. 

ЕЕ 


,, * Translation, somewhat abbreviated, from the “ Elektrotechnische 
Zeitschrift." 


As an example of the measurements of discharge frequency, one 
film was exposed on a dise 29-6 em. in dianreter when running at 
1,440 revs. per min. The cireumference of the film is thus 93 cm., 
and the peripheral speed v= 03 x 1,44060 = 2.232 ст. per second. 
l ст. on the film therefore equals 0-00045 sec. The average of a 
number of measurementa gave 4:2 discharges per centimetre length 
of film, hence the discharge rate was in this case 9,350 per second. 

First, the dependence of the rate of sparking upon the value of 
the current was examined, direct current at 580 volts being used to 
supply the primary. Та this case the self-inductance was 9,200 em., 
the capacity 200.300 ст. and the wave-length 2.698 metres; the 
results were as follows :— 


Current. Discharges per second. 


L] amperes — ............... D иен .... 6,080 
1:5 "em TEN ES В ЕЕ ан 7.750 
2:4 " M Peri NEN E . 000,900 
3-4 "err 12,200 


These values, when plotted, show thet within the ebove limits 
the number of discharges increases proportionolly es the current 
increases. Next. the influence of self-induction wes investigated. 
The capacity employed. was 78.000 cm., the current. 2 amperes ; 
both of these were unchanged throughout the test, while. the induc- 
tance was given the various values shown below. 
Wave-length in 


Self-inductance Discharges per 


in em. metres. second. 
0,200  ,....... Vis CORO UR E RSEN TOC" зао ee. 15.400 
БОИ). TT Uer Mrs 16,200 
DSSO” ое „ЖД mee 15.200 
JORO _............... E or drm SQ. ЗЕ ИМ 
DON, пьеса x vau d NIU Uii utes ОЛ gr 24,200 


From the plotted curves it is evident that the number of dis- 
charges per second at first decreases rapidly. əs the inductance i5 
increased, and only falls off more slowly for the higher volues of L; 
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the number of discharges also decreases es the weve-length i3 
increased. For examining the effect of capacity. a constant. induc- 
tance of 9.200 ст. wes employed, г current of 1-52mperes, and three 
different. velues of the capacity as under :— 
Wave-leneth 


Capacity Discharges per 


in cm. in metres, second, 
74.000 MENU incu КЕПИЧИНИН ТРЕТ 12.650 
122 NE. весне p E DET o tionis м . 10.300 
АЕРО 2 QUIE. аео етае не ees TRION) 


The number of discharges thus decreases as the capacity is increased. 

Experiments identical with those made with direct. current were 
also carried out with alternating current at 700 volts 50 v, end 
gave similar results, the discharge rate rising with inercasc of cur- 
rent, and falling with increase of either capacity or self-inductance, 
Owing to the higher voltage employed in the elternating-current 
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experiments, the gap could be mede somewhat longer, causing the 
generator to operate in a more reliable manner, since the crater-like 
growths on the electrodes end the change of clectrode distance 
thereby. produced, had relatively less influence upon the reliability 
of the results. As would be expected from the character of the 
slternating current, the photographs do not show the continuous 
line seen on the films obtained with direct current (see Fig. 2). The 
pressure in the case of alternating current, Rtarting at zero, has to 
rise until the critical voltage is resched 2t which breakdown of the 
air gap takes place. Corresponding to the lower voltage necessary 
for discharge to occur, the current is also small. and owing to this 
there is a distinctly greater separation of the first spark- images ; 
this сап be seen in Fig. 3, which is а reproduction of one of the 
films. The pressure curve of the alternating current. rising st ill 

further, the current. grows larger. and the rate at which the dis- 

charges occur increases, until the maximum of the weve is reached. 

After this the process repeats itself in the inverse order. 

The chief characteristic of the alternating-current sperk photo- 
graphs is, firstly, the interruption of the row of dots, and secondly, 
the greater distances separating the dots at the commencement 
and end of each half-period. This, of course, does not apply to the 
singing spark, where a single discharge per halt.period is what is 
aimed at. 
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ELECTRIC LIGHTING, TELEGRAPHY AND 
OTHER APPLICATIONS OF ELECTRICITY 
IN 1910. 

After а vear of comparative quiet in the lighting world 
ihe events of 1910 have been exciting enough to stir even 
the most jaded. This has been due to two reasons which 
are so closely interconnected and mutually reactive that 
it is generally hard to distinguish cause and effect m any 
particular case. We do not thereby mean that there are 
no other reasons, but that those which we are about to 
relate have a special bearing on the result. These are, on 
the one hand, the introduction of high candle-power gas units 
and, on the other hand, of high candle-power metal filament 
lamps, both for street lighting. These systems have come 
into close conflict: with each other with some interesting 
results. 

The high candle-power gas unit has enabled the gas 
supply authorities to compete on a candle-power basis with 
flame arc lamps. In Westminster the gas company improved 


‘upon this equality by tendering at a price which, to putyit 
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mildly, was unprofitable. The result has been hailed by 
the gas journals, and rightly too, as something of a victory 
for {пеш side. 

The high candle-power metal filament lamp has enabled 
side streets to be lighted electrically with a resulting 
economy and improved illumination. By their emplov- 
ment an intermediate state beiween the arc lamp and the 
carbon filament Jamp, which is uneconomical for street 
lighting, has been obtained. Here the results have been 
most satisfactory, as Marylebone, Hampstead and many 
other districts are able to testify. 

In the City of London the authorities are still experi- 
menting with various forms of street lighting. In Cheap- 
side, centrallv-slung flame are lamps have been recently 
installed and the illumination is thereby greatly improved. 
In time, no doubt, the City Fathers will make up their 
minds. The report of the Streets Committee, which we 
noted this time last year, does not appear to have been 
of much assistance in this respect. 

In connection with the subject of street lighting we 
should be wrong to omit anv mention of Mr. HAYDN 
HannisoN's Paper read before the Institution of Electrical 
Engineers. The author sounds the knell of the open-tvpe 
arc lamp for street lighting, recommending the metal 
filament lamp which will give, he savs, better resulis at а 
lower cost. The difficult question of an equitable charge 
for street lighting was gone inio, while the important 
problems of distribution were also dealt with. The Paper 
gave rise to a most interesting discussion, among the points 
raised being the necessity for improved street lighting, the 
desirability of even illumination and how it may best be 
obtained. the avoidance of glare, the necessity for a standard 
specification for publie hghting and the comparative merits 
of elecirie and. gas. lamps for the illumination. of main 
The Hluminating. Engi- 
neering Society have gone so far as to appoint a committee 
to consider the question of a standard specification. It 
would appear, therefore, that a list of the conditions 
necessary for street lighting should shortly be available. 
It is now recognised that electricity provides the most 
efficient and pleasant method of sireet illumination, but we 


thoroughfares and side streets, 


must not forget that it is opposed by а system whose sup- 
porters are not unwilling to supply at а loss for the sake 
of the advertisement thereby obtained. 

А great deal of attention has been paid during the past 
year to the subject of glare, a very interesting discussion on 
this problem taking place at a meeting of the IHluminating 
Engineering Society in February. Although the theoreti- 
cal side of the subject appears to be well-understood by 
engineers, a vigorous campaign among the general public, 
especially tobacconists, cheap tailors, drapers and pro- 
prietors of picture palaces, is necessarv if the eyesight of 
the man in the street is to be preserved, The arrangement 
of the lighting uniis in private houses, halls, libraries and 
other similar places also requires attention. In our opinion, 
the lighting of the hall of the Institution of Electrical 
Engineers is almost ideal of its kind, and the example of 
the Council in this respect might be more widely followed. 

The adequate illumination of factories is now receiving 
the attention of H.M. Inspectors, and it is therefore to be 
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hoped that it will not Бе long before a certain minimum 
illumination. for such places is laid down. Similar rules 
could, with advantage, be promulgated for schools and 
offices where the lighting in very many cases leaves much 
to be desired. The working man should not be the only 
one for whom legislation is provided. 

An attempt was made in the early part of the vear to 
provide electric lighting for the working man at a low fixed 
price per lamp Installed. The idea was a good one, and 
we hope that the scheme will be successful. An attempt 
along somewhat similar lines has also been made by Eccles 
Corporation. 

As regards electrochemistry the electric furnace has made 
distinct progress. It has now been quite extensively 
adopted for steel refining purposes, several furnaces 
having been erected during the year by leading manu- 
facturers. In the preparation of small castings, where a 
high fluidity is required, № has received a satisfactory 
application, and in the manufacture of other metals and 
alloys it has also been employed to some extent. In elec- 
tric smelting much remains to be done, but even here 
progress has been made. 

In the field of submarine telegraphy there have been 
several important events to record, Additions to the wide 
range of this method of communication. have been con- 
siderable, the most notable being the long lengths of cable 
of the Western Telegraph Со. from Ascension to Buenos 
Avres and from $t. Vincent (Cape Verde Islands) to 
Ascension. "The total length of the former cable 15 3,144 
nautical miles. and of the latter 1,833 nautical miles. The 
cable was manufactured by the Telegraph Construction & 
Maintenance Co., and will provide an additional route from 
Europe to the Argentine, The work of laving both sections of 
this cable was саме out by the c.s. |“ Colonia ” and с.з, 
“Cambria.” The same company have made and laid a new 
cable for the Western Union Telegraph Co. from England 
to Newfoundland and from Newfoundland to New York, 
representing a total of some 3,500 naut. miles. They also 
renewed the shore ends of the same company's existing 
cables cff Land’s End with heavy cable to resist damage 
bv trawlers; further, they diverted the Direct United 
States Cable Co.'s cable into Harbour Grace, and laid the 
new cable between Weston-super-Mare and Waterville for 
the Commercial Cable Co. The Deutsch-Sudamericanische 
Telegraphengesellschaft have laid a submarine cable (manu- 
factured at Nordenham), 1,803 naut. miles m length, from 
Santa Cruz to Monrovia (Liberia). The Pacific Cable Board 
have still only one string to their bow, but so far this long 
length of submarine line has met with no material mishap, 
an ample testimony to the skill of the company responsible 
for its manufacture and submersion. Other cables of long or 
short lengths have been added to the number during the year, 
including an additional Anglo-Norwegian cable between 
Newbiggin and Arendal, and a new cable for the Commer- 
cial Company between Waterville and Weston-super-Mare 
(334 naut. miles). There are indications of a largely extended 
use of the submarine cables of the world tlirough the adoption 
of the deferred message rate system. If this system is 
developed it will, doubtless, bring much. business to the 
leading cable manufacturing companies, From this it 
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will be clear that, in spite of the prognostications of those 
who talk and write of wireless telegraphv supplanting the 
older and always dependable service, the number of cables, 
their length, their capacity and their sphere of usefulness 
goes on Increasing. 

The extensionsin submarine telegraph cab!e operations have 
not in the least impeded the vast development of wireless 
telegraphy. Every suitable and essential spot on the face 
of the earth will ultimately be provided with a wireless 
* telegraph station so soon as it can be demonstrated that such 
a station can perform useful service. The public have come 
to regard it as in. their interest that wireless telegraphic 
communication shall be available alwavs aud everywhere 
on the sea, so that in case of shipwreck or other disaster a 
wireless " notice " may bring timely assistance. The field for 
wireless telegraphy is constantly extending, and, as was fore- 
seen and predicted from the first in these columns, the exten- 
sion serves more and more to make the wireless method the 
handmaiden of the older wire service, besides affording at sea 
more or less the same facilities of readv communication as 
are available on land. 

While much can be written in regard to wireless telegraphv 
there is not a great deal to record in the field of wireless 
telephony, but what little there is may be regarded with 
satisfaction. It is, we think, safe to predict that no long 
time will elapse before this useful link in our communica- 
tions will be definitely forged, and the services of wireless 
telephony for the shorter distances (up to, sav, 100 miles) 
will be available for both sea and land communication. 

Other uses to which wireless methods have been applied 
show advance. Reports are numerous that wireless tele- 
graph communication is possible, for instance, between air 
ships at high altitudes and terra firma. The wireless control 
of torpedoes, mines, submerged vessels, and other coast 
defence apparatus has also made some progres 3. 

In the world of wire telephony efforts may be said to be 
mainly directed to the perfecting of the central battery 
system, and the slow but sure development of the automatic 
telephone exchange service. There is much to be done in 
this last-mentioned field before reliability and simplicity 
of working can be claimed; but, this notwithstanding, 
automatic telephony is moving along with all reasonable 
rapidity. Telephone engineers. in all countries are 
working hard to perfect the system, and ultimate success 1 
certain. 

Important progress is being made m submarine tele- 
phonic working, and the past year has witnessed the laving 
of the new Post Office cable from Dover to Саре Grisnez, pro- 
viding two more lines between London and Paris. This cable, 
which was made Бу Messrs. Siemens Bros. & Co., was an ex- 
periment on the part of the Post Office;as Pupin coils had 
not been used on so large a scale before. The resulis, as 
described quite recently by Major W. А. J. O'Meara before 
the Institution of Electrical Engineers, have been mest 
satisfactory, and we may expect a considerable increase in 
the use of loadel cable: for submarine telephonic trans- 
mission. 

There are many miscellaneous applications of electricity 
which have made good progress during the past year. Sub- 
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marine signalling, underground signalling, railway signal- 
ling,the increased safety of railway travelling by means of elec- 
tric control systems, the employment of telephones in mines, 
are only a few of the many developments which have reached 
a degree of perfection that would have astonished any pre- 
vious generation, and the promise of the future is that many 
other services, domestic, social and commercial, will be 
rendered by the application of electrical methods. Man 
owes much already to electricity ; he 1s destined to become 
beholden to it even more deeply in the near future, 


REVIEWS. 


(Copies of the undermentioned works can be had from THK ELECTRICIAN Office, роз 
free, on receipt of published price, adding 84. for books pubiished arder 3а, Add 
10 per cent. for abroad or for foreign books.) 


The Practical Telephone Handbook. By Тозегн Toore. 4th 
edition. (London: Whittaker & Co) Рр. хуи. +606. 6s, net. 

The issue of a fourth edition of this well-known work follow- 
ing so closely on the publication of the third edition in 1906, 
when the book was entirely re-written and greatly enlarged, 
calls attention to the rapid advances which are being made in 
the art of telephony and also to a commendable desire 
on the part'of the author to keep bis book advancing with 
the times. 

The present edition contains four new chapters, dealing with 
Development Studies, Wireless Telephony, Submarine Tele- 
phone Cables and the British Insulated Company's Common 
Battery System; and, in addition, much of the original matter 
has been revised and brought up to date. 

Generally speaking, the revision hes been attended by gain 
either in clearness or completeness. Ап unfortunate exception 
will be found, however, in the chapter on Common Battery 
Multiple Switchboards, where on р. 223 a desire ble ineresse in 
the size of a diagram hes apparently led to а portion of the 
descriptive matter being omitted with somewhat. confusing 
results. It is understood, however, that this omission. has 
been rectified in subsequent. issues. 

The chapter on Long-Distance Lines and the Pupin System 
has been amplified, and the results of recent investigations 
have been included. А very useful table giving values of 
effective resistances at 1,000 ^v for standard types of telephone 
apparatus has been included in the appendix. | 

Much additional information is given in the chapters dealing 
with overhead and underground construction, and the deserip- 
tions of the common battery svstems have been brought into 
line with present practice. 

Considering the vast field which this book covers and the 
emount of detailed information which has been collated therein, 
it is in the main commendably accurate and clear. It is not, 
however, entirely free from inaccuracies in details, whieh are 
very difficult to eliminate in a work of this description, but 
such as were noticed by the reviewer were mostly small matters 
and could generally be cleared up by reference to the disgrams. 
These latter are very numerous and form а notzble feature of 
the book. 

In view of the spread of the Measured Rete Service and the 
growing interest. of subscribers in the methods edopted n 
recording their calls, the author's description of service registers 
and their operation strikes one as very meegre, end ах fr as 
concerns the operation of the register lamp and the effective 
and ineffective registers, even misleading. Here азата, how- 
ever, а careful study of the diagrams should clear up eny 
misunderstanding. | 

Amongst the additions to the appendix the author has in- 
cluded a note on the latest method of working party lines with 
two multiple jacks per line, a description of the Ericsson central 
energy system, which is being largely used on the Continent, 
and he also explaiis the action of the mercury arc rectifier. 

This book has for many years been recognisedasthe standard 
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work on English telephone practice, and the present edition 
will still further strengthen its claim to that title. We can 
unhesitatingly recommend it either as a text-book for the 
student or as a book of reference for the engineer. 

IE 


Fractical Electro-plating. By GroneE GENTRY. (London: Percival 
Marshall & Co.) Pp. 106. 1s. net. 


This httle book is intended as a simple explanation of some 
of the processes connected with the art of electro-deposition. 
Unfortunately, the author in his desire to be simple and clear, 
makes his explanations, in some cases, most involved, and we 
are afraid the uninitiated reader will be badly fogged. For 
example, when the author refers on p. 9 to polarisation, end 
attempts to describe the manner in which the current passes 
through a solution, the reader would certainly come away with 
the idea that it 15 the electric current which causes ionisation. 
Furthermore, it is not correct to sav that during the passage of 
the current, that is, at intermediate parts between the elec- 
trodes, “all sorts of further combinations may take place en 
route, in that some of the atoms sort themselves out into mole- 
cules of sulphuric acid (2 atoms of hydrogen, 1 of sulphur and 
4 of oxveen), the others form water (2 of hydrogen and 1 of 
oxygen). while fresh molecules of copper sulphate may be again 
formed.” 

We must, however, confess to having considerable sympathy 
with the author in bis struggles to write in a clear and elemen- 
tarv fashion for those who have not the remotest idea of the 
subject with which he is dealing. There are so many different 
classes of knowledge required before one ts able thoroughly to 
appreciate electro-chemistrv, of which, of course, electro- 
plating is a branch, or before the beginner is in a position 
thoroughly to understand the subject. The author has, indeed, 
in his chapter entitled “ Definition of Terms," endeavoured to 
meet some of the difficulties, but we are not sure that very 
much is really gained by these little sniplets of information. 

The part of the book, however, which deals with plating will 
certainly be found useful, and will serve to give the worker 
some idea of the composition of the solutions which he is using. 
There are also certain necessary precautions insisted on which 
will prevent many mistakes by the amateur who is working by 
himself. Indeed, the book is mainly intended for the amateur, 
who will, we imagine, be most interested in the section on 
Copper Deposition and Electro-plating. The methods аге 
clearly set out, and the process 18 one which lends itself to 
amateur work. Although, as we have said, some parts of the 
hook are very much lacking in clearness it will no doubt be 
found of interest and useful to the uninitiated. F. M. Р. 


Elementary Manual on Applied Mechanics. Ву Prof. Jamteson. 
УВ edition. (London: Charles Gritlin & Co.) Рр. xv. + 430. 
3s, 6d, 


The mein difference between this edition and its predecessor 
is in the deletion of the two chapters dealing with bending 
aud shearing. It is understood that these chapters, some- 
what elaborated, appear in the author's new book on “ Theory 
of Structures," So radical an alteration is unfortunate, inas- 
much that the ninth edition does not now cover the first усаг 
work for the Board of Education examination in Applied 
Mechanics. The last lecture has been enlarged by the incor- 
poration of, amongst other matter, four full page illustrations 
of a new set of standard English length gauges. There are 
sundry slight alterations noticeable; in the revision а few 
motters requiring amendment have seemingly been overlooked 
—for instance, the front elevation of the lathe turret shown 
on page 190 is not in complete agreement with the plan 
view. The size of the book remains as hitherto. 


English Prices with Spanish Equivalents. Ву S. LAMBERT. 
(London: E, & F. N. Spon.) Pp. xx.495. 1s. net. 


This book is the latest of che series, ocher numbers of which 
we have previously reviewed. Т conizins the retes per pound 
and the equivalenis per ton converted to peseizs per kilo- 
Pramme at seven rates of exchange. It should prove а useful 
companion to enyone who has trade with Spain, end should 
save much inaccurate and accurate arithmetical celeulation. 


CORRUGATION OF RAILS. 
BY J. Н. BRIGGS. 


Summary.—The author lays stress upon the fact that any theory of 
corrugation must admit of the cars taking up the vibration synchronously 
for the corrugations to persist, and he describes ex periments showing that 
the climbing action of the whecl on the rail permits such periodic move- 
ments. 


— 


Since issuing my pamphlet on corrugation to which reference wes 
made in THE ELECTRICIAN of June 24 and July 1, 1910, I have heen 
further experimenting with a view to ascertaining whether the 
chattering therein put forward as the originating cause of corrugation 
ean be subjected to synchronisation, as, obviously, before any theory 
can be acceptable it must admit of this. There is no reason to doubt 
that the periodic vibration induced in the wheels of a car when pass- 
ing over corrugated rail is in synchronism with its passage over tho 
marks or waves. 

In one experiment mentioned in the pamphlet, * the rounded corner 
of a dise which is mounted so as to revolve on the end of a flexible rod 
is brought, by means of a compound slide rest, into rolling contact 
with the throat of а flanged wheel which is fixed in the chuck of a 
lathe. The dise and wheel are nearly co-planar, the former being 
inclined slightly to the left in order to give a climbing tendency, as 
shown in the eccompanving diagram. The conditions for the slip 
or friction which results from the climbing tendeney resembles some- 
what those which occur between the throat of a leading outer wheel 
and the brow of the gauge edge of а rail. In the experiment, with 
suitable adjustment, the disc does not roll smoothly. but continues 
to climb and fall back with a periodicity so rapid that it «mounts to 
chattering. A notable feature of this experiment is that a chalk 
mark across the periphery of the disc appears to come to a standstill 
and is visible at each period of the climb and drop. ‘This effect is 
useful as a means of obtaining synchronisation. 


On the regular and even tracks round the wheel and dise on which 
the rolling contact takes place there is no species] cause to determino 
at which points in the circumference the respective climbs and drops 
shall take place, yet this is automatically done. И follows that if 
means are provided by which a lead is given the number of climbs 
and drops per revolution of the dise could, within limits, be pre- 
determined. For instance, a high coefficient of friction will favour 
the climb and a low coefficient will favour the drop. 

With the object of testing this point, two blanks, sawn from the end 
of a 3 in. diameter bar of mild steel 11 in. and 1 in. thick respectively, 
were obtained. The former was fixed in the chuck and turned in 
steps so as to represent three throats of different dismeters, in order 
to get a series of periphere] speeds. The У in. blank was turned on 


the face and sides, corners rounded off slightly, bored į, in., and a 
quantity of metal removed to reduce the weight. Also a 3 in. square 
steel rod over a foot long was shouldered down at one end to form a 
pin on which the dise would run freely. The rod was so bent that 
when fixed in the tool holder with about 8 in. to 10 in. overhanging 
the wheel and disc were nearly co-planar, as stated above. The axis 
of the disc was slightly ebove thet of the throats. The rod inclined 
upwards from tool holder to free end, and in plan was parallel with 
the lethe bed. "Тһе shepe of the rod and several other details aro 
shown in the s bove diagram, 

Having made the chelk mark across the periphery of the dise. the 
lethe was run во es to give a peripheral speed of ebout 75 ft. per 
minute to the smellest throct. Then, by meens of the compound 
slide rest —which, Бу the мау, is essentiel—the rounded corner of 
the disc was brought into contsct with one of the throats, and by a 
little manipulation the periodic action commenced. The chalk mark 
proceeded in jerks, and by various adjustments these were made to 
extend about 4 in. each. The dise was then mounted on a mandrel 
and the periphery equally spaced out in the lathe to about 3 in., 20 


* The author will be pleased/to-forward а copy of this pamphlet 


to anyone interested, 
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being a convenient number of divisions. These were made per- 
manent by a pointed tool moved across the periphery by means of 
the slide rest ; chalk rubbed into these gives an accurate division and 
well defined mark. both of which are necessary. When placed in the 
lathe and run under exactly the same conditions as before, all these 
marks appear in their correct position in relation to each other. but 
revolving at various speeds in either the same or the reverse direction 
from that of the dise they аге оп. This, of course, isan optical illusion, 
but is very real in its appearance. The marks being 18 deg. apart, 
if each periodic movement carries them an engular distance of, sav. 
17} deg., they will have the appearance of moving slowly in the 
direction opposite to that of the dise ; if 181 deg., the direction will 
be changed to that of the dise. A stetionary adjustable point was 
fixed near the periphery of the dise for guidance. The object aimed 
at wes to cause the optical effect to remain stationary, under which 
circumstances the dise is making for a lengthened period the same 
number of climbs and drops per revolution. cach one involving an 
angular movement of 18 deg. It may then be said to be in svn- 
ehronism. The result is that on a given part of the track on the dise 
the same action takes plece at each successive revolution, from which 
a cumulative effect moy һе expected. 

Although numerous attempts were made. the best results obtein- 
able were a reduction of the movement of the optical effect to snail's 
pace in on? or the other direction. Having got thus near to syn- 
chronism, it was thought probable that to reduce the coefficient of 
friction at each part of the track on which the drop was required to 
take place would give the necessary lead, and thus have the desired 
eflect. 

To this end, with а view to replacing the dise under precisely the 
game conditions. the positions of the slide rest screws were carefully 
noted, the dise taken out and the track burnished opposite each mark. 
In the aggregate, about half the track would be burnished and the 
remainder rough. On replacing the disc in the lathe and running as 
before, as regards synchronisation it was а complete success, but as 
regards cumulative effect it was as complete a failure. The marks 
remained stationary for a quarter to half a minute, and then reverted 
to their original motion. The burnished parts had again. become 
rough. This wes what might have been expected ; in effect. 1 had 
burnished a piece of mild steel and was expecting it to remain so 
when subjected to friction by another piece which was rough. It is 
here evident that in order to make this effect permanent the qualitica- 
tions of the stecls must be such that, whilst both must be sufficiently 
hard to maintain the kind of surfece given to them when subjected 
to rolling ander pressure, yet friction between the two should result 
in the throat burnishing the disc. 

Another method by which the drop сал be brought about end its 
position on the track, within limits, predetermined is by making 2 
alight hollow or depression in the track round the dise opposite each 
mark. А licht stroke or two with a smell! half-round smooth file 
is sufficient to produce the desired result. The depressions formed 
should be wide and shallow. It is then comparatively easy to cause 
the optica! effect to remain stationary with а steadiness which is 
rem^rkabic, For instance. when the marked periphery is moving 
at 60 ft. or 70 ft. per minute, it is possible to set a pair of dividers 
to the distance between three or four of the apparent marks and be 
accurate within a thirty-second pert of an inch of the actual dis- 
tance as meosured whea not revolving. 

Even with the depressions no cumulative effect is apparent. With 
use they wear out. though they are capable of assisting synehronisa- 
tion some time efter they heve ceased to be елеу discernible. Any 
ditlieulty in bringing ebout the chattering. or climb and drop action, 
is easily removed by simply dropping a little fine gritty sand between 
the rolling surfaces; these ettein a condition which is unfavourable 
to the action, and the occasional use of sand, though not essential, 
is advisable. 

Anyone attempting this experiment will find the unsynehronised 
chattering easy to attain ; synchronising by means of the depressions 
comes next in order, whilst this result by rough and smooth patches 

18 most diflieult to attain. for the reason before mentioned. 

However. the nearer the action of the throat of a leading outer 
wheel running along the brow of the gauge edge is similited the more 
certain is the result. When approeching synchronism by means of 
depressions it suddenly drops into that state, evinces a tendency 
to remain so, and will even resist slight hand pressure on the rod 
towards or from the operator. This hind pressure affords а means 
of fine adjustment when trving to obtain synchronisation without 
the above means. The marks can thereby be made to reverse their 
direction of motion repeatedly ; but, as before stated, they cannot 
be induced to remain stationary. 

I can call to mind no similar mechanical action with which to com- 
pare this effect. The optical part of the experiment is familiar and 
well understood. The axis of the dise describes a circular course 


at each period, and at a given instant, when a particular mark is 
visible, the diametrically opposite part of the periphery will, pre- 
sumably, be moving at twice the normal speed. A white spot on the 
dixe side near the periphery takes a wavy circular course, the wave 
being slightly flattened when near the point of rolling contact. If 
a spot is made for each peripheral division, this wavy appearance 
is more marked ; when synchronised the waves remain stationary. 
When approaching that state they move with the peripheral marks, 
A peculiar optical effect is produced when these waves are moving 
in оне direction and a radial mark on the same side of the dise moves 
jerkily in the оет. һе action of the dise appears to consist of two 
distinct movements, — Firstly, rotation about its axis ; and, secondly, 
a motion that can best be illustrated by cutting a hole 1? in. 
diameter in а piece of card; the latter is laid on a smooth surface, 
say а piece of glass. А half-crown marked near the edge is placed 
in the hole. and by one finger caused to roll round inside the hole. 
Whilst the finger rolls the coin clockwise. the mark moves anti- 
clockwise, The action of the dise appears to consist of this second 
motion superimposed cn the first. The rim of the coin is practice lly 
st:tionory when in contect with the card, whilst the part diamet- 
rically opposite is moving at twice the speed of the centre. This 
effect applied to the revolving dise gives alternate retarding and 
accelerating effect to the periphery. We have only to assume thet 
the effect which results in the accelerated motion in the coin exper- 
ment acts in a direction opposite to the normal motion of the disc's 
periphery to give а reason for the merks being stetionary and 
hecoming visible for an instant. The size of the circle or oval in 
which the axis of the dise moves appears to increase directly es the 
speed by momentum. This hes an emplyiving effect, resulting in a 
vibration out of all proportion to the simple climb and drop which 
takes place when the Jathe spindle is moved slowly by hend. 

This amplified effect has its analogy in corrugation. The noiso 
and vibration is out of all proportion to what one would expect from 
ò wheel passing over a slightly corrugated тай. This enelogy is 
more striking when the noise and vibretion results from mere surface 
markings, and undoubtedly points to the conclusion that some 
amplifving effect is at work in both the steges. 

In the initial stage of a certain cless of corrugation the only 
noticeable difference from normal rail surface is certain markings 
et regular intervals, which suggests svnehroniscd periodic action аз 
its origin. The marks are only noticeable to the eve by reason of 
their being alternately rough end smooth. Although they are con- 
fined to the surface. and have no measureable depth, vet a саг passing 
over them is thrown into energetic periodic vibration. The fact that 
thick grease smeared on the rails prevents this vibration shows con- 
clusively that in this instance the hefore-mentioned vibretion was 
caused by en intermittent seizure between wheel and гой. and was 
not the result of jolting over waves end hollows. The formation of 
these marks commences on the inner side of the crown at the brow 
of the gauge edge, and mey often be seen and the resulting vibration 
felt at this the initial stage of their formation. 

A comparison of the conditions which obtain between the throat 
and rail of » leading outer wheel at this stzge with those in the ex- 
periment with alternate burnished and rough patches will show grest 
similarity as regards cause and effect. 

The obliquity of the wheel to the length of the rail gives the 
climbing tendency end compares with the slight incline tion of the 
dise. The side thrust end weight of the car respectively compares 
with the pressure obteined by the two screws of the slide rost. The 
elternzto rough end smooth petches, the synchronised periodic 
action (and the means by which it is brought about) ere respectively 
identical. A gritty surface favours the periodie action end lubrication 
stops it in each case. 

In the experiment, with suitable adjustment, the lethe cone may 
be moved so slowly by hand thet by leisurely exe mination it is made 
clear that periodic ection is a result of alternate seizure and slip. 
The former results in climbing. the latter accompenies the drop. 1 he 
resistance to motion is felt to inereese gradually during the climb, 
end relief comes suddenly with the drop. There is little reason to 
doubt that the same reason holds good with the leading outer wheel 
when traversing surface markings, and the side thrust is met by the 
throat, and not the flange side. as, for instance, оп a curve of large 
redius. (In this latter case there is the additional factor that 
resistance due to torsional stress in the axle increases concurrently 
with that due to the climb; the drop and torsional relief also occur- 
ing simultaneously.) Also on straight rail when, owing to road 
camber, swaying or lunging of the car, the throat alone is doing duty 

Having established the periodic action in the form of æ rise and fall 
of the wheel, the torsional stress in the axle resulting from curves mn 
the reil takes the line of least resistance. seizes the most convenient 
opportunity for relief, and thereby itself becomes periodic in the said 
relief—that is. provides conditions as regards periodicity which 
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allow it to synchronise. This periodic skid will no doubt account for 
the smooth patch on the crown, which latter, when formed, assists 
in maintaining (or perhaps itself maintains) the periodic action. 

Thus this theory as exemplified in the experiment points to the 
conclusion that in the climbing tendency of the throat of the leading 
outer wheel--if considered apart from the damping effect of weight 
and rigidity in the rail is replaced by elasticity in a certain direc- 
tion—there is a most potent factor, which, as an originating cause, 
is quite capable of producing a synchronisable periodic action. That 
the synchronised pounding action thus set up is capable of forming 
depressions is amply proved by the effect seen at rail joints. The 
small amount of weight involved in the experiment probably accounts 
for the absence of cumulative effect. The above-mentioned damping 
effect of weight and rigidity of the rail will be minimised, or at least 
sufficiently reduced. by an effect of uneven wear across the crown. 
The latter results from the fact that the outer side is comparatively 
unsupported. The vielding which results allows the outer side for a 
time to escape its fair proportion of wear. The effect, therefore, is 
that the outer side of the crown gives a resilient support to the wheel. 
The climbing effort of the throat is not thereafter called upon to lift 
the whole weight of the wheel and its burden; but, being assisted by 
energy stored by elasticity in the supporting web, the slight rise and 
fall of the wheel necessary to compare with the experiment becomes 
possible. This uneven wear is noticable when a comparison is 
made between a tram rail and one in which the crown is centrally 
supporte l. as а railway cr а tube-ra‘l. 

The before-mentioned pounding action may at the commencement 
be limited to synchronised or periodic variation in pressure, increasing 
gradually until it becomes heavy pounding. This increase being 
concurrent with the change from markings to depressions. The 
action illustrated by the experiment taking effect between the throat 
and the brow of the rail will be responsible for the rise and fall of the 
wheel, whilst the alternate rough and smooth marks on the crown 
when formed by their periodic relief of torsional stress in the axle 
will effectively maintain synchronism. This might be possible even 
though the brow marks had disappeared. 

With a given peripheral speed it will be found that, within limits. 
a diameter of wheel relatively small to that of the disc favours the 
periodie action. This, by reducing the area of contact, enables it 
to be contined to either the rough or smooth patch for the time being, 
or the more readily to drop into the hollows. 

By dividing the effects produced in both the experiments, and 
wheel and rail action into five stages, a comparison can be made 
between the two and analogy shown. It will be convenient to con- 
sider them out of their sequential order. 

The first stage in the tram rail is that of a perfectly straight and 
level rail, where no flange or throat action is involved ; perfectly 
smooth running is assured. In the experiment, the disc's periphery 
would be rolling on the tread of а wheel fixed in the chuck, the dise 
and wheel for this stage would have to be co-planar; smooth run- 
ning would here also result. 

The second stage as regards the tram rail is, вау. on a curve of 
large radius hefore the uneven wear has brought into action the 
resilient properties of the supporting web, and climbing would involve 
lifting the whole weight of the wheel and its burden ; the result is 
the smooth running noticeable before any suggestion of corrugation 
is apparent. This compares with the experiment when too much 
pressure is brought to bear by the slide rest screws, and climbing 
is thus forcibly prevented ; the result in this case also heing smooth 
running. | 

Leaving the third stage for the moment, the fourth stage is syn- 
chronisation by rough and smooth markings on the disc, and has its 
analogy in the alternate rough and smooth markings on the brow of 
the rail. Аз before stated, the crown marks which result indirectly 
from the climb and drop action caused by the throat are thereafter 
effective in maintaining synchronism. The analogy also extends to 
the amplifving effect. 

The fifth stage is synchronisation by depressions, end applies 
equally to experiment and rail. Amplification is here also anelogous. 
In the latter case (rail) the depressions offer such a powerful incentive 
to periodic vibration as to remove the necessit v of assistance from 
the before-mentioned resilient support by outer side of rail. 

This leaves the third stage to be considered. That is the one in the 
experiment which is represented by unsynehronised periodic vibra- 
tion or chattering : this is easily brought about when the necessary 
elasticity 18 given free play. and as easily prevented by rigidity or 
damping. This latter is effected by lightly grasping the rod near the 
disc. Or the frequency of the vibrations can be varied within limits 
from zero to violent oscillation by altering the moment of inertia 
as affected by weight of dise and length of overhanging portion of rod. 
Speed also, amongst other causes, affects the frequency. 

The existence of this stage in the experiment points to the con- 
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clusion that a similar stage must exist, if not actively, potentially, 
in the throat action between wheel and rail. All the necessary con- 
ditions exist for causing it ; but, as stated above, rigidity or damping 
тау cause the throat friction to remain as smooth slip. For the 
gradual diminution of these two preventives, as before described, 
elasticity of the web— which results from uneven wear—becomes 
increasingly available; also crumbling away of гоз material 
deprives tho outer side of the rail head, firstly, of support, and, 
secondly, means for damping. The fact that these two changes will 
take place gradually means that the resulting chattering on а given 
piece of rail will also increase gradually from zero to the commence- 
ment of the fourth stage, when considerable amplification will result 
from synchronisation. Therefore, given lateral pressure, which 
results in throat friction (as in a leading outer wheel on a curve of 
medium or large radius). the altered conditions and effects that 
follow the change from the smooth running that obtains on per- 
fectly straight and level rails to that on a curve which takes the form 
of rumbling and other high-frequency vibrations), this must he taken 
as forming the connecting link between the second and fourth stages. 
That these vibrations do exist, or that there is a noticeable difference 
between running on straight rail and on curved rail, will not be 
denied. It will thus be seen that this theory, which assumes factors 
iu the third stage which leads up to synchronised vibration in the 
fourth and fifth stages, is based on the assumption that, as regards 
simple throat action per se, all the conditions for periodic vibration 
(which at a given time may be either potential or active) exist from 
the first. The third stage, therefore, can be summed up as a gradual 
diminution of damping or preventive effects. The graduated pro- 
gress of the uneven wear lends itself to assist in à gradual reduction 
in frequency of vibration. Then, again, given sufficient uneven wear, 
the weight of a wheel and its burden tends to outward movement of 
the rail head. If this is met with firm lateral support by road 
material, any tendeney to periodie vibration will he effectively 
prevented by damping. If it is not so met, the small amount of 
vibration thereby allowed by pulverisation tends to diminish further 
the lateral support, with results only too well known. А little sup- 
port will go a long way in damping out periodic vibration. 


In the experiment, the drag appears to be an essential condition 
for periodic vibration. When the latter has ceased as a result of 
track smoothness it can be brought into action again by increased 
drag. This is effected by nipping the dise sides by the finger and 
thumb; it is most effective when the pressure is applied on that part 
of the dise which is nearest the operator. For the same reason, lack 
of lubrication on the disc pin has a like effect. 


It may be argued that the extent of this transverse throat slip 
on a curve of krge radius in a given time is too infinitesimal and 
insignificant to have such far-reaching effects. Evidence is soon 
found that the relative motion from which this side slip in the throat 
resulta must be slow, otherwise it could not become intermittent or 
periodic. As an example, take the experiment given in text-books 
to illustrate the different coefficients existing between static and 
moving friction. A board. slider, weight and string. also pulley, 
scale рап and weights are used. Replace the three latter articles 
by a stiff piece of wire, bent and mounted so as to act as a small 
windlass on which the string can be wound. If by this means the 
slider and weight эго drawn along slowly, the movement becomes 
intermittent. The friction becomes alternately static and moving. 
If drawn quickly it does not become intermittent. Thus it may be 
said that if the product of time and distance is low it mey become 
intermittent, if high it does not. This will be found to apply to un- 
lubricated metal surfaces as well as the above. The transverse slip 
resulting from the continuous abortive attempt that the throat of 
a leading outer wheel makes to climb the rail when on a curve of 
large radius will be found to give a time distance factor quite low 
enough to allow of the said slip becoming intermittent. If we assume 
on a given curve of large radius that when the above-mentioned slip 
breaks into periodic chattering it results in a climb and drop of, say, 
one thirty-second part of an inch vertical for each 24 in. of rail passed 
over, and allowing ,!, in. additional for angularity of sliding surfaces, 
it follows that во long as it remains a smooth slip a car speed of 10 
miles per hour involves a relative movement of only 3:3in. per 
second between the sliding surfaces. This, it will be admitted, 
brings it within range of the possibility stated—namely, changing 
alternately to static and moving friction. 

It should be noted thet this abortive climbing slip, being trans- 
verse to the rail, is quite distinct from the longitudinal slip or skid 
which results from difference in length of rails on.curves. It 
comes into operation on every occasion on which the throat 
tends to climb the rail. It is. therefore, applicable to account 
for corrugation on straight equally with curved rail; as, even on 
straight rail, road camber, lurching of the car, or gny irregularity 
which brings the throat into contact with the brow of the gauge edge 
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under lateral pressure, although only slight, will result in this abortive 
climbing slip. This latter being dependent on the former for amount, 
it may be assumed that lateral pressure is to a certain extent re- 
sponsible for the pitch of corrugation, though torsional stress in 
the axle by forcing the change from static (the climbing stage) to 
moving friction in the throat will have its influence. Its tendency 
being, of course, to shorten the pitch directly in proportion as the 
radius of the curve shortens, with the result that, as corrugation, it 
vanishes long before the shortest radius is reached. (This result is 
partly due to the fact that friction between flange side and gauge 
‚ейде takes place at а non-chattering angle.) АП this points to the 
‚ conclusion, and is in accordance with fact, that for torsional relief 
. to become periodic it will be an essential condition that the amount 
во relieved for а given distance covered is small, as on a curve of 
large radius. 

It is, then, possible for the throat, brow and tread surfaces, although 
rolling, to engage each other by static friction, until accumulating 
torsional stress forces a rupture. To go to the other extreme (a 

curve of short radius), torsional stress accumulates so rapidly that 

throat or flange side friction, whichever obtains, is never for an 
instant permitted to engage under static conditions. Climbing under 
these conditions is therefore prevented. 

The climbing tendency is made clearer to the mind when it is 
assumed that the wheel plane is at a slight angle to the rail. But the 
fact has to be taken into account that vibration which results from 
unsynchronised climb and drop can frequently be felt on a straight 
rail when only road camber is present to account for side thrust. If 
the wheels were without flanges in this case, it would soon become 
apparent on which side of the rail the car would run off. Therefore, 
as regards relative angular position of wheel plane to rail, the climb- 
ing tendency appears to commence from zero. 

The effect of variation of speed is very marked. The lathe was at 
first worked by foot, but it was found that, although the chattering 
effect was easily obtainable, synchronisation, excepting by deep 
depressions, was impossible. The treadle was then dropped, the 
crank shaft balanced and & small alternating-current motor belted 
to the flywheel, with favourable results. The least inaccuracy as 
regards truth of wheel or disc, anything out of balance or variation 
of speed, tends to prevent synchronisation. Under these conditions, 
the marks become blurred, or disappear, during one part of each 
revolution of the disc or wheel, as the case may be. This effect 
agrees with the fact that an electric drive, being regular, causes 
corrugation, whilst an irregular one does not. 

In every instance in which periodic vibration is caused by what 
is generally known as chattering, an ingathering effect is involved. 
This may be shortly described as a set of conditions by which drag 
resulting from friction between the two sliding surfaces tends to 
bring them into closer contact. Although somewhat obscure, this 
set of conditions exists in both the experiment and tramway wheel 
and rail action. 

In the experiment, from tool box to axis of disc the rod inclines 
upward about j in. This fact, in conjunction with the downward 
drag which results from the rolling action, tends to bring the surfaces 
into closer contact laterally, hence the ingathering effect. In the 
throat and brow action, when chattering is in evidence, a result of 
uneven wear is that the weight of the wheel by depressing the unsup- 
ported outer side of the rail head, causes the latter to move bodily 
outwards ; a seizure or climbing tendency between throat and brow, 
by giving the wheel a rising tendency. relieves the outer side of the 
rail of part of the weight ; it therefore rises, and this allows the rail 
head to return bodily inwards, which in this case also brings the 
surfaces (throat and brow) into closer contact ; hence the ingathering 
effect. 

It will here be seen that if the supporting web were moved so as 
to be central with the crown wear would not result in the before- 
mentioned resiliency, whilst if it were moved beyond the centre the 
effect of uneven wear would tend to change the ingathering to a 
trailing effect, with consequent smooth running. Tube rails occa- 

‘sionally are corrugated, although unaffected by the uneven wear 
which occurs to tram rails. The climbing effort of throat action 
will, therefore, be unassisted by resiliency of web. Аз this effort 
increases directly as the speed by centrifugal] force, the higher speed 
on tube rails will make up the deficiency thus created. 

The favour with which the high T rail is looked on in the United 
States and the satisfactory results there recorded are corroborative 


of this theory. 


Electrically-Propelled Fire Escapes.—It is announced that three 
new electrically-propelled fire escapes have been ordered for the Lon- 
don Fire Brigade. One of the cars, which are made by Cedes Electric 
Traction (Ltd.), has been undergoing preliminary trials in the streets 
for some weeks, and has proved во satisfactory that as soon as the 
final official tests are passed the new escapes will go into active service 
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THE THEORY OF THE STATIC BALANCER.* 
“BY С. С. HAWKINS. 


Summary.—The author first considers the simple two-phase case, and 
calculates the divergence of the potential of the third wire when the latter 
is disconnected from the balancer. He then determines the distribution 
of the current and the amount of divergence of the potential of the third 
wire when the latter is connected to the balancer. 


Although the general principle of the static balancer used in con- 
nection with a single dynamo feeding a three-wire network is simple 
and well understood, there are certain less known details in its actual 
working which deserve attention in a scientific statement of its 
theory, and which have some practical bearing as showing in what 
direction the commonly accepted version is only approximately true. 
The use of the apparatus or its equivalent—viz., the connection of 
the third wire to the star-point of the secondaries of transformers 
feeding a rotary converter—has become more extended of recent 
years ; yet, so far as the writer is aware, but little theoretical con- 
sideration has been paid to the system by English writers. 

The theory of the static balancer is usually treated on the basis of a 
superposition of three systems of current : (1) A direct current, C,, of 
equal value in each side of the network, and therefore flowing in 
series through іё; (2) an alternating current, t, flowing in series— 
e.g., through the two limbs of a single-phase, or, as it is more cor- 
rectly regarded, two-phase balancer; and (3) an out-of-balance 
system giving as its final result the difference C, between the actual 
currents C, and C, in the two sides of the network. Taking the 
simple two-phase case, the system of Fig. 1 may be reduced to the 
skeleton form of Fig. 2, which also gives the several resistances and 
induced E.M.F.s. Each limb of the balancer has a resistance of 
p ohms, and, except when the tappings to the slip-rings pass the 
brushes, the balancer divides each half of the armature into two 
portions, fb, bd, which are fractions д and (1— 4) of the length between 
f and d. If R,=the joint resistance of all paths of the armature 
from + to — brushes, one-half of the armature which may itself 
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consist of several parallel paths will have a resistance of 2R; ohms, 
and the resistances of the portions fb and bd will be respectively 
2Raq and 2R,(1—4). Ав rotation proceeds. q increases from 0 to 1. 

When it is desired to construct equations that hold simultaneously 
for the three systems, it is evident that the iron of the armature and 
pole-pieces must be taken as having reached its final resultant state. 
Let Ез, E, E; and E, be the instantaneous E.M.F.s induced in the 
four portions of the armature winding ; under load the inducing field 
is distorted forward by the armature reaction, and the equality of 
the E.M.F.s E; and E, or E, and. E,—i.e., zero impressed E.M.F. on 
the balancer—always occurs affer q=}. Let 1. L,, L, and L, be the 
instantaneous (not necessarily constant) final inductances of the four 
portions of the armature winding, and L. and L, those of the two 
limbs of the balancer (supposed for the present to be wound on 
separate cores). Then, on a balanced load, or on any load so long 
as the external network is disconnected from the centre of the 
balancer, E= E., E,— E, L,— L; and L,=L,. But more than this, 
in a drum armature, even if, as will be found to be the case. the final 
current с; differs from, c, in the opposite section, and c, differs from 
c,; yet since the armature windings pass under, and are affected 
by corresponding portions of poles of opposite sign, the iron will be 
under the influence of both c, and с., or of both c, and c,. and the 
instantaneous L, will — L,,and L,— L,. Therefore, under all circum- 
stances in the drum armature | 

Es= Е, L,=L, 
E,— E, L= L, А 

The author first considers the case where the third wire is dis- 
connected from the centre of the balancer. The instantaneous 
divergence of the potential of the unconnected third wire is 

" С, В, — В, Von 
= (К, R,) 9 ЕВЕ 9" 

* Abstract of an original communication to the Institution of Electrical 

Engineers, accepted by the Council for publication in the “ Journal.” 
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where т, ія the instantaneous value of the pulsating brush voltage, 
and R, and К, are the effective resistance on the positive and negative 
sides of the network respectively. He then traces the effect of the 
centre connection. It is necessary first to determine the difference 
of potential between the third wire and the centre of the balancer 
before connection is made. Under the joint system of С, and $ 
(Fig. 3). from the symmetry of their arrangement, the mean of the 
brush potentials is always equal to the mean of the potentials at the 
two ends of the balancer. Thus, if a, b, d and f are the actual poten- 
tials in Fig. 3, (d--f) 2-:(a- 5b) 2. But the centre point of the 
balancer will not be at this mean value unless L.-=L,. When they 
are different the potential of the centre point diverges from the 
instantaneous mean (a + 5) '2by the instantaneous amount М p b. ; 

Now j, is the divergence of the third-wire potential from (d + f)/2. 
The total instantaneous difference of potential between the third 
wire and the centre of the balancer is therefore 

=, _L-L, di 
Е 2 at 

Or suppose the centre of the balancer to he earthed. then the numerical 
value of the potential of the positive brushes would differ from the 
numerical value of the potential of the negative brushes by the 


d 
amount (L.—L,) and the absolute value of the potential of the 


third wire before connection would be e. 

The true method of superposing the out-of-balance components is 
then at once apparent. The result of connecting the third wire at 
potential є to the centre assumed as at zero potential must be to call 
into existence a system of out-of-balance components which in the 
two-phase case will in each of the four portions of the system exactly 
consume the voltage е. Each equalising current flows round one of 
the four circuits from the point of low potential to the point of high 
potential, and by its passage calls for a voltage exactly equal to e. 
Let Cos, Coys Coge Cos be theout-of-balance components in the four portions 


of the armature winding, the suffix 0 indicating “ out of balance ” ; 
each may in imagination be regarded as completed by its propor- 
tionate shares of а balancer limb and of a side of the network to form 
four separate circuits (Fig. 4). 

It may here at once be premised that the value of each of the out- 
of-balance components varies continuously as rotation proceeds and q 
increases from 0 to 1. In each section, therefore, account has to be 
taken of the self-induced E.M.F.s due to the rates of change dc, df, 
dey, dt, &e., which will also go either to help or check the equalisation 
of e. As shown in Fig. 4, the necessary out-of-balance components 
are alternately clockwise and anti-clockwise. The E.M.F.s repre- 
sented by the cells might equally well be located in the sides of the 
network R, and R,, but this does not so clearly indicate that the 
driving E.M.F. of the out-of-balance system in one section comes 
out of the induced armature E.M.F., and in the adjacent section on 
the same side of the network is, as it were, saved. This does not, 
however, implv that the resultant terminal E.M.F. is unaffected ; 
the amperes are increased and the terminal voltage as compared 
with that corresponding to С, is lowered, although the total output 
for constant E,, is increased. What is meant is that the super- 
position of system (3) only affects the joint system of (1) and (2) by 
virtue of alteration of the iron inductances, so that if the final iron 
inductances are assumed at the outset in the expressions for C, and t, 
then these expressions still continue to hold good, and are unaffected 
by the out-of-balance system. The extension to the case of any 
even number n of phrases is simple. The three-phase case is as 
simple in principle, but the actual expressions required become а 
little more complicated owing to the uneven number of phases. ; 

Returning to the two-phase case, the out-of-balance component in 
each section of the armature is in the opposite direction to that of its 
adjacent neighbour (Fig. 4), but they are additive in each limb of the 
balancer and in each side of the network. The total out-of-balance 
current is, therefore, numerically Co= Cy + со, = Cos + Cos + Cos + Сос 


The complete solution of C, is given in an appendix, and if the E.M.F.s 
self-induced by the out-of-balance components be neglected, as there 
explained, it reduces in the particular case, when q~}, to 
C,—6.2W'/U', where W’=:R,+R,+R, and U’=2R,R, 4+ p(R, +R, 
+R,,)+R,(R,+ R.+3R,,). 

lí the instantaneous value of L. be asiumed equal to that of L., 
Co=(R,—R,). С, W'U. 

But whether the inductive effects of the out-of-balance com- 
ponents are included or neglected, the two portions Ca, and c, on the 
two sides of the network are never equal ; thus when thev are de- 
termined only by the ohmie resistances and in the simplest case when 
q= 4, the division of C, is as follows :— 

mo © PEERS ug ©. ВВ. 
2 R,+R,+R, : 2 R,+R,4+R,, 
Their directions are the same relatively to the centre. so that in the 
one outer the superposed current is opposed to C, and reduces its 
value, while in the other outer the two are additive. 

The out-of-balance currents in the two limbs of the balancer are 
also always dissimilar except at one moment. Their directions are 
the same relatively to the centre—i.e., both outwards or both 
inwards. 

Lastly, when the radial currents pass into the armature winding 
they do not divide equally, nor in inverse proportion to q and (1—9). 
' hey are so proportioned that, if e is gained from the induced E.M.F. 
in one quadrant, it is spent in the neighbouring quadrant on the same 


side of the armature. It thus results (Fig. 5) that the final currents 
in the armature, viz., 


C, V C, 1 
Cim + Ce = '— — 09 
2 +2 QA 2 2 p 
C, 2 C, 1 
C- = 2 6 -9 C т — С» 
a te ees T Bri 


are in general always all dissimilar, and so also those in the balancer, 
viZ., се = (сас) ti and c,=(ey;+e.4)—t In this respect, there- 
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fore, owing to the unbalanced load, the case of the static balancer is 
different from the rotary converter. 

When the two phases are wound on entirely separate cores, the 
true alternating current flows onwards through the two coils in series, 
with the same instantaneous value in each limb and with the same 


rate of change, yielding a total self-induced E.M.F. (L. BL 
But the rates of change dc,./dt and de, /dt are different, and the 
E.M.F.s self-induced thereby through L, and L., even if L. = L., are 
expended in the several local circuits in modifying the distribution 
of the out-of-balance components. In this is to be found the solution 
of the problem of the dissimilar half-waves of current produced by 
the strong magnetic “ bias ” of the iron in separate choking coils, as 
in the case of three transformers feeding a rotary converter with the 
middle wire of the direct-current network connected to the centre. 
The true alternating current flows through the three limbs in their 
proper proportions according to their positions relatively to the 
armature, but the local out-of-balance currents are distorted out of 
their normal changing division. 

It remains to calculate the new value of the divergence, and it is 
here necessary to define а counter-clockwise E.M.F. or current 
round any part of the armature as positive, and in the limbs of the 
balancer a current outwards from the centre as positive. The author 
then shows that the final instantaneous value of the divergence after 
connection of the third wire is 

5 . l,, dc. dc 
| = c5 + R,(q— 9°) ) +5 (Toa tL. 
1 Ч Сол ae) 1 dco, a) "i 
tat eta a 1-9 

Finally he shows that in the two-phase balancer the divergence may 

be taken as „=©,\% +К,(9— 9?) ). 
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He had shown previously that even if the system is regarded as | but it is surprising that it should come from Mr. Clayton Sharp, 


non-inductive to the out-of-balance components, the assumption 
that the current in each limb of the balancer = C,/2 is only approxi- 
mately true, and the division in the armature is in reality not & simple 
matter. Yet the above final value for j, is exactly the same in effect 
as if C, divided equally between the two phases with a loss of C, . p/2 
volts in each, and then divided at the junctions with the armature 
winding into portions C,(1—q)/2 over the resistance 2R,q and C, . 4/2 
over the resistance 2R,(1— q), requiring in either case an additional 
voltage = C,R,(q— 4?). | 

The average value of g—q? between q=0 and q=1 is 1/6, and due 
to the peculiarity noted above this correct result has often been 
arrived at, and is well known. Yet the actual distribution of cur- 
rents which has been made the starting-pcint of the proof has usually 
been erroneously stated. | 

The pulsation of both у. and C, was noted by Prof. Sengel, who 
showed that hot-wire instruments indicating the R.M.S. value gave 
higher readings than polarised instruments. In his experiments the 
average value of C, was measured, and in combination with the average 
armature resistance term was found to give values of j. agreeing 
moderately well with the measured values. But for the purpose of 
design it does not appear that апу virtue can be claimed for the 
average value of the armature resistance in the absence of knowledge 
of the average Со. When practical values are given to the various 
quantities, it will be found that the changing numerator and de- 
nominator of C, are dominated by the rise and fall in the value of U 
on either side of q— 3, so that on the whole C, is at its maximum when 
q—0 and at its minimum when д =}. In consequence, j., remains 
more nearly constant, and when, as in practice, R, is about 5 per 
cent. of К, + В. under approximately full load, the whole range of 
fluctuation is so small that it is quite as accurate to take the simplest 
case of q= $, when tbe alternating current has no effect on C. 
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ACCUMULATORS AND PORTABLE PHOTOMETERS, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The suggestion by Mr. Clayton Sharp in Tue ELEC- 
TRICIAN of December 9th, p. 343, that “ а storage cell cannot 
be relied upon to within 1 per cent. for more than a few minutes 
at a time," and that “ it seems astonishing that anyone can ex- 
pect to get respectable photometric results without paying the 


greatest attention to the electrical measurements," must not be 
taken as an indication of the performance of American accu- 
mulators, but of the unfortunate specimens which Mr. Sharp 
has used, or of the imperfect manner in which he has used them. 
In 1883 Sir William Preece described* how he took his 1dea 
from the fairy lamps used at the Savoy Theatre in “ Iolanthe." 
It is true that portable accumulators were hardly suitable for 
accurate photometric work at that date, but eight years later 
I found that the Lithanode cells could be relied upon, and since 
then accumulators of many different kinds have been used 
for street photometric work, and very “ respectable " results 
have been obtained without any electrical measurements. 
The suggestion that the current or the pressure should be 
measured is sometimes made by persons who have no practical 
experience with portable photometers or with accumulators, 
+“ Proc." Roy. Soc., No. 229, 1884. 


whose interest in portable photometers is so well known. 

Erratic behaviour may be traced sometimes to bad lamp 
sockets or faulty switches, but these are easily remedied. I 
have never known such trouble to arise from the accumulator 
itself. If accumulators were liable, ав Mr. Clayton Sharp sug- 
gests, to vary in voltage Ьу as much as | per cent. in a few 
minutes, it would have been discovered long ago in the con- 
siderable amount of work that has been done in street photo- 
metry in this country. 

In order to settle this matter and to vindicate those who are 
using accumulatois for portab'e photometers without electrical 
measuring instruments, a practical test has been made under 
my direction to show what an average British made accumu- 
lator will do when hard pressed on a discharge of the kind usual 
in street photometry. The accumulator consists of two cells; 
each cell has one positive and two negative plates, measuring 
4 т. by 44 ш. The over-all dimensions of the two cells are 
Tin. by 44 in. by 22 in., and their weight with the acid is 6} №. 


Time, 


Fic. 2.—DISCHARGE АТ 0'5 АМР. FOR 10 SECONDS ONCE A MINUTE. 
FALL 0°1 PER CENT. PER HOUR, 


Mr. P. Webberley devised for me an arrangement for making 
contact for 10 seconds once a minute. This is about the time 
occupied in making one photometric measurement, but I have 
never met anyone who has made 60 such measurements m an 
hour. The arrangement is shown in Fig. l. A block of 
paraffin wax having two troughs cut in it is placed in front of а 
centre-seconds clock. A light fork of copper wire is attached 
to the seconds hand, and dips into mercury contained in the 
troughs. The height of the block is adjusted to give contact 
for 10 seconds, and open circuit for 50 seconds. The “ ignt- 
tion " capacity of the accumulator for motor-car work is rated 
at 20 ampere-hours. It is capable, as the tests show, of а con- 
tinuous discharge at 14 ampere. The lamp used in my port- 
able photometer takes 4 ampere at about 4 volts. 

The accumulator referred to. which had been lying idle for 
some weeks, probably partially discharged, was connected 
through 8 ohms and a potentiometer to the mercury troughs, 


Fic. 3.—CowNTINvOvus DISCHARGE АТ l'5 АМР. IMMEDIATELY AFTER 
CHARGING. 


and discharged for about 44 hours. Ordinary terminals and 
connectors were used without soldering or special cleaning. 
The volts during discharge were measured 10 times during this 
period, and were found to fall regularly from 3-945 to 3-924, or 
1 part in 1,000 per hour. Fig. 2 shows this fall. The accu- 
mulator was then charged with 2 amperes for six hours, when 
| the plates gassed freely. It was then discharged continuously 
at 1-5 amperes, with the result shown in Fig. 3. It was charged 
again and discharged as before, continuously, at 1-5 amperes for 
four hours, during which time the volts fell at the rate of 1-8 per 
cent. per hour, and then fell rapidlv. The process was repeated, 
giving а fall of 1-2 per cent. per hour and after a fourth dis- 
charge at this rate, was again charged and then discharged 
continuously at 4 ampere, falling 0:35 per cent. рег hour. 
| It was considered that the accumulator, which had been the 
- worse for standing idle, was now in good condition, and after 
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With the switch in the normal or *“ off " position the fine wire coi 
rests in close proximity to the lower pole of the permanent magnet, 
the south in this case. When the battery and dynamo are switched 
on to the cut-out, if the E. M.F. of the battery exceeds that of the 
dynamo a current flows through the fine wire winding in such a 
direction as to produce a north pole at the outer end of the core. and 


therefore it is attracted downwards, and the bridge piece is held clear 


of the cups. When the Е.М. К. of the dvnemo rises above that of the 


another charge it was discharged for 10 seconds once in every 
minute for 344 hours, with the result shown in Fig. 4. The dis- 
charge began at 10 a.m. on December 23rd and continued until 
8:30 p.m. оп December 24th. 16 measurements were made, 
a"d more than 2,000 discharges of 10 seconds each. The 
average fall was 0:05 per cent. per hour. 
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Fic. 4 — DISCHARGE АТ 0° АМР. FOR 10 SECONDS ONCE A MINUTE. 
FALL 0:05 PER CENT. PER HOUR, 
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This is the result which I wish to contrast with the statement 
hy Mr. Clayton Sharp “thst the constancy of a storage cell 
cannot be relied upon to within 1 per cent. for more than a few 
minutes," —] am, &c., 

Westminster, Dec. 31. А. P. TROTTER. 


Fic. l.—Vikw ov THE “RECORD”? AvToMATIC. BATTERY CHARGING 
| SWITCH WITH THE CovER REMOVED. 


battery, this polarity changes, and when the excess voltage is about 
10 per cent. the repulsion of the south pole and attraction of the north 
pole are sufficient to cause the lever to swing up, and the switch then 
enters the mercury cups, Аз the attraction of the upper pole 
increases as the muvement proceeds, the action is quite decided. 
The fine wire coil is now short-circuited, but the main current flows 
through the solenoid in such a direction that the resulting flux 
maintains the polarity of the iron core in the potential coil. 1f for any 


TURNING DOWN ELECTRIC LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your lest issue you publish a letter from Mr. George 
Wilkinson, in which the following sentence occurs: " The 
edverisement includes а Faredev House certificote of а test on 
one of the switches, but this cercificate makes no reference to 
the very heavy current consumption taken by the resistance." 

We do not for а momené wish to suggest that Mr. Wilkinson 
questions the impariiality of the report issued by Faraday 
House, but we regard the above sentence as being unforiu- 
nately worded. 

We were поё insirucied со report on the switch 2s a current- 
saving device, but were specifically esked io make tesis of iis 
regulering power and insulation. То heve included * candles 
per watt " in our certificate would have been to volunteer to 
give our clients experimental даса for which they hed not 
exked, в course which is obviously inconsisient wich pro- 
fessional eciqueiie. | 

In case any misepprehension may have arisen in the minds 
of those who are noi familiar with the character of the reports 
Issued by this institution for the last 20 years, we should be 
obliged if you would publish this letter.—We are, &c., 

THE ELECrRICAL STANDARDIZING, TESTING 

Faraday House, AND TRAINING INSTITUTION, 
Southampton-row, W.C., Ernest A. Nasu, 

Jan. 9, 1911. Secretary and Business Manager. 


———— —— 
THE “RECORD” AUTOMATIC BATTERY CHARGING 
SWITCH. 


-—— — -— 


Ап interesting new automatic switch for battery circuits is that 
known as the “ Record." which hes recently been placed on the 
market by the General Electric Со. Е ig. 1 shows a view of this switch 
with the cover removed, while diagrams of the internal connections 
are given in Figs. 2 and 3. 

Two coils are used, one wound with fine wire on en iron core and 
the other consisting of large section copper rod arranged as a solenoid. 

e former of these is carried on an arm inside the solenoid. This 
= 3 pivoted, end at the other end from the coil carries а forked 

" p dipping into two mercury cups. 
nde shoe permanent magnet, the quality of which is unim- 
артат (Fi gs ш Fig. 1 and surrounds both coils. From the 
не e ) it will be noticed that the solenoid is cut into or out 
sonnel : emercury switch, while the fine wire coil is permanently 
fork а a the mercury cups, being short-circuited when the 
with the d * own. The switch, as а whole, is connected in series | the moving armature 
апаш { шо апа battery, aud if the number of cells exceed 64 | being repelled from one pole and attracted to. the other. Th 

Justable resistance is placed in the fine wire circuit. — - apparatus is polarised and; cannot be depolarised in working, | 


Р 


External 
Resistance 


E Е 8 ANA @ 
Да, 


Fic. 2,— DIAGRAM Ок CONNECTIONS OF THE “ Кксовр ” SWITCH. 


reason the dynamo voltege drops below that of the battery, the cut- 
out at first operates by gravity and breaks circuit witli the current at 
zero. At the same time the fine wire coil is cut in again, and by its 
attractive action prevents гпу tendency to hunt, or for the arm to 
float either in making or in breaking the circuit. Should the 
current reverse the same operation occurs, the circuit being broken 
when the current is zero, so thet there is no harmful врагКїпр. 

The following advan. 
tages are claimed for 
this switch: The con- 
necting up is simple 
and the permanent 
magnet is strengthened 
whenever the cut-out 


Fig. 3.— ARRANGEMENT OF COILS AND Mercury 18 Ш use. The working 
Cups IN " RECORD " SWITCH. Orces аго very stro. р, 
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THE EASTERN TELEGRAPH COMPANY'S PORTH- 
CURNO STATION AND TRAINING QUARTERS. 


We desire to compliment our contemporary, “ Syren and Shipping.” 
upon ап excellent piece of work in the form of a fully-illustrated and well- 
arranged account of the important submarine telegraph station and 
training headquarters at Portheurno, Cornwall, where the cables of the 
Eastern and Associated Telegraph Companies have their landing place, 
and where hundreds of voung men, who have made, and will continue to 
make, names for themselves in all parts of the world, have acquired, or 
are acquiring, their telegraphic knowledge, and have started their real 
business of life well equipped from every standpoint. “РК. (as it 
is familiarly termed) has turned out some splendid men, who have 
made their mark in whatever branch of the telegraphic or any other 
service they may have subsequently entered, and the illustrations which 
accompany our contemporary's description of these fine quarters bring 
to mind many of those who are now veterans in the world’s telegraphic 
service, and who have played an important part т the development of 
international intercourse, 

Scattered south, east and west, these men form a class whose equal, 
as n class, it would be difficult to find, and whose superiors do not exist 
in any service. Many of them occupy positions of great importance and 
responsibility. and are usually found to be possessed of every qualifica- 
tion which the circumstances of the moment require. Telegraph men 
in all parts of the world have done yeoman service outside their actual 
avocation, and hundreds of these men possess honours and insignia con- 
ferred for high service rendered in difficult situations. Portheurno 
deserves and usually receives its share of the credit of their success. 

Our contemporary commences its interesting narrative with notes of 
the carly history of Porthcurno, many of which will be familiar to our 
readers. Тһе first illustration is from the excellent portrait of Sir John 
Denison-Pender, K.C.M.G., Viee-chairman and Managing Director of 
the Eastern Telegraph Co., which was issued in large size by “ The 
Electrician" Company a few months ago. The subsequent. particulars 
and illustrations of the beautifully situated Cornish telegraph centre 
have a general interest for the public and particular interest to the tele- 
graph world. They will bring back many pleasant memories to the men. 
old and young. who have “ passed through " the f 


an | amous «quarters, and 
а Shilling will be well spent by 


any old. Portheurnian in obtaining à copy 
of the mammoth issue of “ Syren and Shipping " for January 4. E911, 

А great feature of the Portheurno quarters is the rand athletic life 
which every member of the зай and every probationer can follow. The 
vatehful care of the directors of the Eastern Companies, whose efforts 
are ably supported by Mr. W. Н. Ash, the superintendent of the Porth- 
curno station, whose life's work is centred in the wellbeing of the sub- 
marine telegraph service, and of those who pass into all lands to uphold 
its dignity. its reliability and its camaraderie. Just as the perfectly 
trained telegraphist is manufactured in Portheurno, so also is the perfect 
athlete and all-round good sportsman. Whether he be called upon to 
take а hand at ericket, football, tennis, running, jumping, walking, 
swimming, boating, fishing. or, in fact, any indoor or outdoor sport or 
pastime, he is nearly always found to be a past master at the game. The 
erection of a telegraph station in any part of the world at once assures 
its being the centre of the life and society of the neighbourhood. Without 
the men who work the ticker many а benighted spot on this earth would 
be a sorry place indeed, and it is to Portheurno especially that much of 
the honour and glory is due for this satisfactory condition of things. 


Our contemporary is to be heartily congratulated upon both the matter 


and the manner of its description of “ Portheurno.” 
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LEGAL INTELLIGENCE. 


———d-————— 


Marconi and Others v, British Rad:o-Telegraph & Telephcne Co, ( Ltd. 


The hearing of this action, which was brought to restrain alleged 
infringements of letters patent, was resumed by Mr. Justice Parker 
on Wednesday. i 

Мг. Astbury, K.C.. Мг. А. J. Walter. K.C., and Mr. J. Hunter Gray 
are representing the plaintiffs, while Mr. T. Terrell, K.C., and Мг. Colefax 
appear for defendants. 

Mr. TERRELL continued his opening speech for the defence. He sub- 
mitted that Marconi had been absolutely and completely anticipated by 
Braun, and that there was nothing more in Marconi after Braun. ИИ 
could not be said that Marconi had been anticipated by Braun, shaving 
regard to what was common knowledge in the art at the time of Braun, 
there was no room for subject matter for letters patent. He was going 
to call a large body of evidence of the most eminent electrical people to 
show that beyond a shadow of doubt at the time of Braun if Braun's 
specification had been given to any skilled electrical engineer he could 
have tuned the primary and secondary circuits. Counsel then referred 
at some length to Braun's work and analysed Braun's specification. 
The witnesses he would call would prove to his lordship that any 
electrical engineer at the date of Braun would have done that whieh 


ought to be done—viz., tune the first circuit to the second. 
im the Tesla patent, No. 8 


with the exception th 


1 The diagram 
5415, of 1801, was exactly the Marconi diagram, 
АСИ was not designed for wireless telegraphy. It 


had the coupling, it had the Ruhinkorff coil, it had the alternating device, 
it had the capacity, it had Che spark-gap in exactly the same position, and 
it had the primary and secondary and transferred its energy in the open 
circuit by means of the tran: formed energy of the secondary circuit. A 
large number of these Tesla c. ils were actually made between 1893 and 
1898, and he was going to show that, given Braun, anybody would have 
known that he had to tune in tee year 1900, and that all those coils 
that were made between 1893 and 1898 were actually loosely coupled 
and tuned. He could not use it fo; the purpose of anticipation because 
he had not pleaded it as anticipation, but he submitted that he could use 
it as a piece of evidence that people who were directing their minds in 
1900 to the specification of Braun wou'd have known that they had to 
tune and that they had to loosely couple. 

Mr. ASTBURY said he would object to such evidence being given. № 
had not been referred to in cross-examination, and it was not in the 
pleadings, 

Mr. TERRELL (continuing): Не did not say Braun's tuning was the 
essence of the invention. 1t was a matter of common knowledge, and 
anybody using two circuits would have tuned them together. The 
essence of Braun's invention was getting a bigger capacity so as to get 
those longer waves that he required ; but if he started to construct his 
apparatus as he showed it, he would have tuned it, and he submitted that 
that was good in law. You caleulated your capacity and tuned once for 
all. When constructing vour apparatus you put the two circuits of your 
transformer into tune, You did that by calculating your capacity, and 
the caleulation was given you. When you wanted an apparatus that 
would select one station from another, vou must bave an apparatus which 
you could vary. He submitted that. Braun had done all that Marconi 
did when he said he introduced a big capacity for the purpose of getting 
greater distances, Counsel also referred to Lodge's specification, and to 
portions of the evidence, and submitted that, on the evidence as it would 
be when finished, his lordship would come to the conclusion that tuning 
as between all the different cireuits of the apparatus was а well-known 
desideratum, and that how to do it was also well known. that it had been 
done when there was one circuit in the transmitter, and that it had been 
done between the transmitter and the receiver; it had been done in the 
two circuits of the receiver probably, and that when Marconi for the first 
time cut his circuit into two sections, and made one a closed and the other 
an open circuit, it would be perfectly evident you must tune those two 
together. otherwise vou could not get the tune from the transmitter to 
the recciverso well. If the auto-tramsformer оссе was known at the date 
of Marconi's patent, although he was going to give evidence that the 
auto-transformer effect was not known, and that nobody would have 
thought that the Tesla auto-trangmitter would have done, then he was 
going to submit, on the principle of Nobel's case. that the language of the 
Marconi claim excluded it, because it was limited to a well-known trans- 
former with two circuits, and, if it was not known, then he was мо to 
say that it was an equivalent not known at the date, and therefore it 
came under the case of “ Heath a Unwin.” 

Mr. Ww. D. DvppErt, F.R.S., said that ever since 1897 he had devoted 
а considerable time to wireless telegraphy. He was acquainted. with 
the Marconi and Braun specifications. In the four severs Marconi 
specification of 1900 the words '* of a transformer of a kind suitable for 
the transformation of very rapidly alternating currents 7 would, to his 
mind, refer to a Tesla transformer, which was а transformer with two 
coils and without ап iron ocre. There was considerable care taken to 
explain in the documents how to insulate properly the transformers. It 
was stated that the transformer should be placed in an oil bath, especially 
if the turns are at all numerous.” That was the genera] practice in 
respect of the Tesla transformer. An auto-transformer may have an 
iron core or not. In 1900 he did not know auto-transformers were 
recognised as being suitable for the transforming of very rapidly alter- 
nating current, and to the best of his know ledge they were not known to 
electrical engineers, Only the auto-transformer without an iron core 
мах, і fact, suitable for that purpose, and in 1900, so far as they were 
known, auto-transformers had an iron соте. Very little was known 
then about auto-transformers without an iron core. The only apparatus 
that could be called an auto-trapsformer prior to 1900 without an iron 
core was the thing known then as the Oudin resonator, and with that 
exception there was no practical application of a corceless auto-tranis- 
former. Mr. Swinburne’s auto-transformers were used in. connection 
with are lamps, but they would he iron-core auto-transformers, Prior 
to 1900 the auto-transformer was always spoken of as а separate instru- 
ment to a transformer. In general use the word '' tranformer ” in 1900 
referred to an instrument with two separate coils. Не was unacquainted 
with the term “ shunt transformer“; jt was not a phrase he had found 
in literature prior to 1900. The witness was examined as to the meaning 
of certain passages in the works of Steinmetz, Jackson, Thompson and 
Fleming. In the whole of the electrical literature, and «specially the 
early electrical literature, he said there was a distinction between trars- 
former and auto-transformer. The idea of the word “ transform " in 
connection with alternating currents was that you either raised or 
lowered the voltage ; they did not use the word “ transform " for a 
plain shunt with direct currents. The common use of the transformer 

vas to alter the voltage, The general word a& used in "the trans- 
former" rather gave one the idea there waa some linking between the 
windings, namely, the magnetic flux between the primary and secondary. 
Witness explained the action of transformers and auto-transformers, 
He did not look upon a one-one auto-transformer as a transformer at all, 
because the current. would pass the two ends of the winding without 
going through it and do its werk. In the case of the two-coil Tesla 
transformer the mutual induction was the responsible agent for what 
happencd. In his view, with a Tesla transformer and working on the 


——- 
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specification of Mr. Marconi, vou could not make a satisfactory trars- 
former with vour two coils if you had an iron core in the primary. И 
there was no mutual induction there would be no effect produced in the 
aerial of the transmitter, А two-coil transformer worked by its mutual 
induction only. At the date of Marconi's specification (in. 1900) there 
was no transformer known as being suitable for the transformation of very 
rapidly alternating electric currents that did not work by mutual induc- 
tion. "he Tesla and Elihu Thomson transformers were both suitable for 
high-frequency alternating currents, were both worked by mutual 
induction and were practically identical. The only apparatus before 
1900 suitable for high frequency was the Oudin resonator, which, he 
should sav now, was an auto-transformer., He did not regard the shunt 
part of the operation of an auto-transformer as a transforming action, 
In Marconis chim the words “ A transmitter for electric wave tele- 
graphy, consisting of a spark producer having its terminals connected 
through a condenser with one circuit of a transformer, the other circuit 
being connected to а conductor and to earth or а capacity, the time 
period of electrical oscillations in the two circuits being tbe same or 
harmonies of each other " would not be apt language, apart from the 
word transformer, and to electrically describe what defendants had got 
in the apparatus complained of, but one could read it so. It was not 
the language he would have used for describing defendants spiral. Ах 
to the rest of the claim, that seemed, to his mind, to convey the impres- 
sion that there were two circuits, and if he had been describing the 
defendants’ he should have spoken of “ the one circuit and the common 
part thereof.” Witness said the word “ coupling " had two applications, 
but Mr. Swinburne had given the proper meaning of the term. In Mar- 
coni's specification there was at least one case of tight coupling in the 
transformers, and the tune in which it is used is also a lightly coupled 
one, that was No. 6 of the tunes, There was no added inductance in 
quite a number of Marconis examples, If you had your apparatus for 
one definite tuning with no self-induction to alter and. you wanted. that 
tune you put some self-induction in and the plaintiffs showed а coil 
"(G7 which vou put in. Prior to the date of Marconis specification 
the idea of selective Communication was an acknowledged desideratum. 
Supposing one were going to pick up one particular distant station out 
of several one would have to make both circuits of the same frequency 
аз the receiver to pick it up. Е К | 
In reply to the Judge, WITNESS said if one had sufficient power avail. 
able to force the aerial to oscillate with the frequency of the first circuit 
the object of tuning vanished, not between trarsmitter and receiver but 
between the two parts of the transmitter. If ore only had а sufficiently 
powerful high frequeney alternating current generator one would 2 he 
compelled to tune primary and secondary to the transmitter. If they 
had an alternating current generate rit vould give a uniform frequency, 
Therefore it would be very easy to tune out a distant station because it 
gave а very definite and perfectly regular frequency ard a very «mall 
departure from turing put onc out of adjustment at the distant station 
if they had a closed circuit. The Tesla coils made at the date of ч 
conis specification. were generally roughly tuned and with a moderate 
coupling, lt was the practice to adjust the primary and secondary in 
a Tesla transformer; he did not think the word “tuning © was usually 
used of the operation, Tt was common practice with a Tesli trans- 
former and he was taught it at schoo borin the college. 
Mr, Ахтвеку complained that questions on this matter were not put 
SV RSEN, 
"E pere Parker: №. It ts perfectly clear that if I am to take 
answers fo questions of this sort all the witnesses who have already given 
evidence vill have to be recalled. FEN 
Examination continued: in the second Tesla specification they had 
got tlie use of a Tesla transformer suggested for ditlerent purposes, and, 
nt any rate, the theory ах to the method of tuning was not clearly 
deacribed. In Lodge's specitication of 1597 tuning was fully described 
between transmitter апа receiver, but there was no mention of tuning 
between parts either of transmitter or receiver. us | 
Witness was examined at some leneth upon the Lodge and | ivi ntis 
Thompson speciticatiens, and the case was still proceeding when we went 


to press. 
oaas 


British Westinghouse Electrice & Mfg. Co. v. Underground Electric 
Railways Со. of London, 


In the Divisional Court on Wednesday (before the Lord Chief m 
Mr, dustice Hamilton and Mr. Justice Avery) a special сазе, ш. et p 
19 of the Arbitration Act, 1589, in the matter of a ponding | ee | | 
between the British Westinghouse Co, (claimants) and the EM т 
Electric Railways Co. of London (respondents), came on for ine 
мча] ease was stated hy Mr. Alfred. Lyttelton, К.С... the | 
trator appointed under the submission t» ое —€— Т 

The case was that Бу а contract of March 12. 1902. made ! Tad 
Metropolitan District. Electrie Traction Со. (whose rights M | ae 
respondents) and the claimants, it was agr jae 
ide and erect within the times mentioned S 
cifieations, eight steam turbines and cight н 
alternators combined at e Ps of а, 

звати the contract, the last instalment to be p LEN eh 
ie PURUS made, and the machines had been iue А о 
service. for 60 days to the reasonable satisfaction of Mel: daal 
There was a subsequent agreement by which мшш d EU By the 
Feb. 13 t903, was «прие for the original ре а cue mean- 
і i ided that every difference or dispute as о RE 
and spec ification should. be i uu i ^ Mr 
arisen the subject. was referred. to Mr. 


The spe 


were vested. in 
claimants should prov 
accordance with the spe 


contract И was prov 
ing or effect of the contract 
tration, and. disputes having 


Lyttelton as arbitrator, who stated this ease for the opinion of the Court 
on points of law as follows : 
During the vears 1904, 1905 and 1906 claimants provided and erected 

for respondents eight. steam turbines and. ciglt turbo-alternators. Аб 
various dates respondents paid to claimants on account of the price of 
the machines $129.43. 3s, 2:4, and after allowing for sums adinitted to 
be due from claimants, and certain. agreed reductions of the contract 
price, there still remained a large sum as the unpaid balance of the con- 
tract price. ‘The machines were defective in design. and efticieney and 
did not comply with the provisions of the contract and specitications, 
They failed to satisfy the provisions with respect to economy, and their 
steam consumption was extravagant, and materially exceeded: that 
which elaimants guaranteed. The respondents, nevertheless; accepted 
the machines and used them for the purpose of their railways and under- 
taking, reserving always their right to damages in respect of breaches on 
the part of claimants, and losses and expenses. In 1907 claimants, with 
respondents’ consent, removed one of the machines from the premises of 
respondents, and, by making alterations and improvements, endeavoured 
to bring it into conformity with the contract and specifications. Respon- 
dents, always reserving their rights, acquiesced in. these experiments. 
After many months of these experiments, claimants failed to bring the 
machine, even as reconstructed by them, into conformity with the con- 
ditions of the contract, and respondents determined to replace claimants’ 
machines with others, and they made arrangements. to substitute 
Parsons machines for'edlaimants! machines; | Respondents, for a consider- 
able time after the delivery of the machines by claimants, failed to pro- 
vide or maintain suitable and efficient condensing apparatus and appli- 
ances for the machines, and these defects їп the condensing apparatus 
materially increased the loss arising from extra consumption of coal, and 
the extra expense of labour and disposal of ashes. But these detects 
had been remedied in 1908, and did not apply to claimants’ reconstructed 
machine. The claim of the claimants was for the unpaid balance of the 
price of the machines. Respondents counterclaimed much larger sums 
as damages for claimants’ breaches of the contract. The arbitrator 
found as a fact that the purchase of the Parsons machines by respond- 
ents was a reasonable and prudent course, and that it mitigated or pre. 
vented the loss and damage which would have been recoverable from 
claimants if respondents. had continued to use claimants defective 
machines in the future. He further found that the purchase of tha 
Parsons machine was to the pecuniary advantage of respondents, and 
that the superiority of. the Parsons machines in efficiency and economy 
over those supplied by claimants was so great that even if chimants had 
delivered. to. respondents machines in. all respects complying with the 
conditions of the contract, it would yet have been to the pecuniary 
advantage of respondents at their own cost to have replaced the machines 
supplied by the Parsons machines, as soon as the latter were to be 
obtained. The contention of claimants, in substance, was that having 
regard to the above facts the arbitrator was entitled to draw the infer- 
ence that the commercial life of claimants machines had expired at the 
date of the purchase by respondents of the Parsons machines, and that 
the facts were, therefore; relevant to the question of the amount of 
damages recoverable on the counterclaim, and that accordingly no 
further damages of any kind were recoverable from them by respondents 
after the date when Parsons machines were procurable by the latter; 
and further that the cost of procuring and installing Parsons machines 
was not recoverable by respondents from claimants. The respondents 
contended that the cost of the purchase and installation of the Parsons 
machines was recoverable by them from claimants as being the necessary 
cost and expenses incurred by respondents in mitigating or preventing 
(as from the respective dates when a Parsons machine was substituted 
for each of claimants’ machines), the damages which they would other- 
wise have been entitled to recover from the chimanta The questions 
of law for the opinion of the Court. were :— 

l. Whether the contention of claimants was well founded. 

э. И not зо, whether respondents were right in their contention that 
the cost to them of the purchase and instillation of the Parsons machines 
is recoverable by them from chumants as part of respondents’ damages, 

Mr. FrrzikRALD, K.C.. who appeared. for respondents, said. the sole 
question for the Court was the measure of damages. 

Their lordships intimated thit claimants should open the cass, 

Sir ALFRED Cripes, K.C. for claimants, read the case, and said at the 
time of the contract the turbine engine was in an experimental stage, and 
respondents, after experimenting with eliimants’ machines, found that 
they were not пр to contract requirements, But from the time thu 
respondents substituted the Parsons machine they had suflered no 
damage at all, because the substitution of the Parsons machine put 
them in a better position, They substituted the Parsons machines for 
Claiments’ machines beeauss it was to their financial advantage to do xo. 
He contended that the actual Joss should he the basis of the damage, 
Any advantage from the purchase of the Parsons machine ought to be 
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n ME K.C. pointed out that the first order for the 
Parsons machine was not given until the matter had been before the 
arbitrator. The cost of replacing «паме machines: was no less than 
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Court was that the first question 10 be decided was when would pigor 
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been recoverable if respondents had continued to use the defective 
machines. It looked as though he meant that the amount of damage 
recoverable would have been larger if respondents had not replaced the 
defective machines with the Parsons machines. 

Mr. ЈеѕтісЕ HAMILTON. pointed out that the arbitrator found. it was 
prudent and proper conduct on the part of respondents to instal the 
Parsons machines. That did not look as though the defective machines 
were near the stage when they would be scrapped. 

Sir ALFRED Ckipps, in reply, said he did not contend that it was 
otherwise than perfectly prudent and right to instal the Parsons machines 
but the true measure of damayes was the loss thrown upon respondents 
by reason of their working the faulty machines until the time when they 
сопа be prudently and properly scrapped. They could not charge 
claimants for the Parsons machines. Respondents could not by their 
conduct enhance the damages against claimants, whether they paid £800 
er £800,000 for the Parsons machines. 

The Lory Cier Jester: Were the Parsons machines competing 
machines at the time of the contract 7 

Sir ALFRED Cripps: Yes, 

The Loup Cuer JrsrickE: And T suppose the Westinghouse people 
obtained the contract as against other people ? 

Sir ALFRED CRIPPS: Yes. The Westinghouse machine is of particular 
construction, 

The Lorp Cmer Justice said that was a very difficult case, and the 
exact point had never arisen before. He could not, in justice to the case, 
and to give the opinion necessary to the arbitrator, simply answer the 
two points in the afirmative ornegative. Partof the machinery was to be 
supplied by respondents, and at first that was found not to be suitable 
to the machines supplied. by claimants. But by 1908 (the material 
date) that had been remedied, and no point turned on that. A very 
large sum of money was involycd, and the contract was to provide engines 
to supply the electric current for the running of the Underground Elec- 
trie Railways. The contract. was given to the Westinghouse Co., and 
they endeavoured to deliver machines which would give the necessary 
power. The machines were delivered, but they did not come up to 
contract, and in 1907 the claimants, with the consent of respondents, 
removed one of the engines, and by alterations and improvements tried 
to make the machine comply with the specifications, Every oppor- 
tunity was given to the Westinghouse Co., but after experiments the 
machine again failed. Prima facie it seemed to him that the questions 
to be considered as to the measure of damages were (1) What would Fe 
the natural life of a properly cor structed machine, and (2) what would 
be tbe damages for having to work the defective Westinghouse machine 7 
If respondents had not put in the Parsons machines the measure of 
damages would have been much larger, When a man was relying on 
breach of contract he must do what was reasonable not to make the 
damages greater than they would otherwise be. When the Underground 
Electric Railways Со. said they had done their best to mitigate the 
amount of damages, the cost of the Parsons machines must be a matter 
Which the arbitrator must take into consideration, The way in which 
the case came before them showed that the arbitrator had found that 
the action of respondents had reduced the damages which claimants 
would otherwise be called upon to pay. There was no ground for the 
Westinghouse people to say that because the Parsons machines had 
sprung up they were not bound to pay damages. И would not be right 
to adopt the contention that because Parsons machines had been so 
much improved in 1908, 1909 and 1910, the Westinghouse machines 
had come to the end of their commercial life. 

Mr. Justice HAMILTON agreed. The questions should be answered ; 
(1) The contention is not well founded. (2) In the affirmative 

Mr. Justice AvonY concurred, 

In reply to Мг. Fitzgerald, the Lorp CHIEF Justice said there would 
Le no order as to costs, as the matter would go back to the arbitrator, 


Griffiths and Another v, Benn, 


This case came before the Court of Appeal (Lord Justices Vaughan 
Williams. Farwell and Kennedy) on Wednesday upon the application of 
defendant (Sir John. W. Benn) for leave to expedite the appeal he had 
entered form the verdict and judgment entered at the trial before Mr. 
Justice Ridley and a special jury. The facts ef the case and the evidence 
were fully reported in THE ELECTRICIAN of Nov. 18 and 25 and Dee. 2). 

Ht vill be remembered that the action was brought by Mr. William 
Griffiths and Mr. B. Bedell against defendant for damages for alleged 
slander and libel. The trial resulted in a verdict and judgment being 
entered in favour of plaintiffs for £12,000 damages and costs. 

Sir EDWARD CLARKE, K.C., in support of the application, said that 
defendant was appealing upon the grounds that the Jearned judge had 
misdirected the јату, and that he had wrongly rejected and admitted 
certain evidence. Mr. Justice Ridley had granted a stay of execution 
with the view to an appeal on defendant bringing into court $5.000 
within 10 days, but defendant had not complied with that condition. 
Plaintiffs had levied execution upon the judgment upon certain pro- 
perty of defendant which was wholly insufficient to satisfy the judgment 
debt. There were also indications that plaintiff contemplated taking 
bankruptey proceedings against defendant which would have the effect 
if they succeeded of preventing him from remaining a member of a public 
body. He thought that it was for the benefit of both plaintiff and 
defendant that the appeal should be expedited, 

Lord Justice Vatcian Wirriaws thought that, having regard to the 
facta, it would not be right to prejudice other litigants whose appeals 
were set down before Sir John Benn's by granting the application. 

Mr. Е. №. ман, KOC, on behalf of planitiffs, opposed the application, 
and in the result it was dismissed. 
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United Motor Industries (Ltd.) v, Societe Electro-Industrielle. 


At the London Sheriffs’ Court on Wednesday Мг. Under-Sheriff 
Burchell and а jury sat to assess the damages in this action against the 
Société Electro-Industrielle (of Paris and London) for damages for breach 
of contract. The case had been remitted from the High Court, judgment 
being by default. 

Mr. Mc Can piE, for plaintiffs. said that defendants were a French com- 
pany who started an English factory т 1907, and shortly afterwards 
entered into an agreement with plaintiff company, appointing them sole 
agents in this country for three years as from Aug. 1, 1907. The agree- 
ment had reference to the sale of defendants’ products, and there was a 
clause that the whole of the out put of their English factory should take 
place through plaintiffs. All the goods supplied were to be of the very 
best material, Within a short period, however, serious complaints had 
to be made, for of 2.000 accumulators supplied a large proportion was 
bad. It cost plaintiffs £151 for an electrical expert, they had to pay £17 
for repairs to certain rejected goods, and £85 in another direction. About 
the middle of last year defendants appeared anxious to put an end to the 
agreement, for plaintiffs discovered that, instead of selling their accumu- 
lators through them, in accordance with the terms of the agreement, 
they were serving traders at Southsea and elsewhere. and that, instead 
of selling Castle accumulators, they were selling a similar article. The 
word * Castle " was moulded in the genuine article. but on some of the 
accumulators sold by defendants the letters "Саз? appeared, while on 
others the last syllable of the word —namely, ‘ tle ”—could be traced. 
Plaintiffs purchased 12 or 14 in different parts of the country, and he 
asked the jury to assume that defendants were doing a large business. 
They applied to а Master in Chambers for an order calling upon defen. 
dants to produce their books, but they defeated plaintiffs by saying that 
the books were in France. 

Мг. А. HOFFMANN, manager to plaintiffs, producing the original agree- 
ment, said during the IL months defendants supplied accumulators to 
the value of £1.035. Many were defective, and numerous complaints. 
This company was wel] known for their Castle accumulators, and they 
had spent thousands of pounds in advertising them. The total amount 
of business they transacted with defendants during the 11 months was 
£2,600. In June last witness received information that an accumulator 
(produced) was being sold at Southsea. It was in every way similar to 
the Castle, and witness could trace the letters © 17 and e" on it. In 
defendants’ catalogue page Il was taken out of phintitfs catalogue, 
and in it they said that they were supplying H.M. the King, whereas 
plaintiffs had that privilege. Their profits for accumulators were about 
әз. or бз. on each. As a consequence of defendants’ conduet plaintiffs’ 
sales decreased, and the selling of imitations of the ‘ Castle” would 
injure their goodwill. They had suffered to the extent of £1.500 of £2,000, 

The jury awarded plaintiffs £1,000 damages, and judgment was given 
accordingly, with costa, 


Scarborough Electric Tramways, 


At Scarborough on Wednesday the Scarborough Tramway Со. (Ltd.) 
was summoned at the instance of the Corporation for penalties for failure 
to comply with the obligation imposed on the company by sec. 92 of the 
Scarborough Tramways Act, 1902, to provide a service of cars between 
Nov. 22 and Dee. 21. 

The DEPUTY Towns Clerk (Мг. Sydney Jones) said the tramways com. 
menced running in the summer of 1904, but the service had now ceased, 
owing to the failure of the company to comply with an order of the 
Board of Trade to provide a reasonable service throughout the winter 
months. To have the lines without the service was to have an annoy- 
ance without an advantage. The whole question turned upon finance, 
but he contended that the magistrates had no power to take into con- 
sideration the financial powers of the company in the circumstances with 
which they were dealing. 

Mr. TaskER Нант (for the company) said that he admitted the order 
of the Board of Trade and his clients’ non-compliance with it. In addi- 
tion to the company, he represented Edmundson’s Electricity Corpn., 
and he urged that no penalties should be пед. The tramways had 
been carried on at a loss year by year, until in 1909 the Joss amounted for 
that year alone to £2.000, and the company was now entirely without 
funds  Edmundson's Corpn. promoted the company and were tbe 
mortgagees of the whole of the undertaking to the extent of £25.000. 
There was nothing upon which the Court could levy, because everything 
was covered by mortgage. They could not attach tolls, because the 
Court had already made an order that they be taken to cover interest 
on the loan of £25,000 advanced by Edimundson's Corpn. 

The magistrates imposed a penalty of 105. per day for 28 days, and also 
ordered the company to pay the costs. 


London Electric Supply Corpn. (Ltd.) v, Westminster Electric Supply 
Corpn, (Ltd.) 


On Wednesday Mr. Justice Joyce had before him a motion in this 
action. 

Mr. GonE-BnowsNE, K.C., who appeared to support the motion, said 
he was moving to restrain defendant corporation in effect from seducing 
away plaintiff eorporation's customers, 

COUNSEL for defendants said he could pot put in an answer as ro 
evidence had been filed. 

Мг. GonE-BRowsNE said he could not resist an application for the 
motion to stand over for that purpose. 

Mis Lorpsurr ordered the motion to stand over until Friday, plaintiffs 
to file their evidence in the meantime. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Assessment of Electricity Undertakings.— London County Council 
has decided to appeal to Quarter Sessions against the assessment of 
the Marylebone electricity undertaking. They ask for а gross value 
of £63.000 and a ratable value of £40,000, against а gross value of 
£27,000 and a ratable value of £14,650 fixed by the Assessment Сот- 
mittee. The former ratable value was £7,347. 


Ballymoney (Ireland).— At their next meeting the Council will con- 
sider the application of Messrs. Wilkins & Burden for permission to 
use overhead wires in connection with their proposed electricity 
scheme. 

Battersea (London).—The Council have appealed against the judg- 
meat for £525, end costs, recently obtained against them by Mrs- 
L. E. Elliott in an action tried by Mr. Justice Grantham and а special 
jury. 

Bedford.— The charges for electric current for public lighting have 
been revised as follows :— 

Flame are lamps (replaced by two incandcscents at 14:30 p.m.) £19 
per annum, white arcs (replaced by two incandescents at 11:30 p.m.) 
£24. 10s.. 50 c.p. lanterns (police) $3. 163. 6d.. 25 c.p. lanterns (police) 
$2. 94., 100 c.p. lanterns (police) £6. 11а. 6d., 50 c.p. lanterns (ordinary) 
£2. 19s. 64., 25 c.p. lanterns (ordinary) £1. 18s., 100 e. p. lanterns (ordinary) 
£5. 2s. Od. 

Ald. Карм, in moving the adoption of the recommendation to revise 
the charges, said that in 1907 they had 668 street lamps. but now 878. 
the total annual cost being #4 000. They were paying £300 for interest 
and repayment of capital outlay on the last four years. In addition, the 
revenue from tho limps had gone down £413 in the four years. The old 
lumps took three times the current of the present lamps. Under the old 
system the cost was £21 per lamp, under the new only £7. 10s. 

Belfast.— At the meeting of the Tramweys and Electricity Com: 
mittee last week the chairman (Sir Robert Anderson) said the tr»m- 
way receipts for the last month were £2,300 more than the amount for 
the corresponding month of the previous усаг. The receipts for 1910 
were £14,250 zhead of those of 1909, They hed carried during the 
year 48,800.00 ) passengers. 


Bexhill.— There are now over 1,000 consumers connected to the 
electric supply mains. a record which is highly ereditable to а borough 
with a population of about 16.000. 


Bishop's Stortford. — The Board of Trade have intimated that they 
propose to revoke the Bishop's Stortford electric lighting order. 1905. 

Blackbuin.— The borough electrical engineer, Mr. P. P. Wheel- 
wright. has been instructed to prepare a report on extensions at the 
electricity works, and has also been authorised to organise an elec- 
trical exhibition to be held some time this year. 

Blackpool.— The General Purposes Committee recommends the 
Council to adopt the system of syachronising clocks suggested by 
the borough cleetrical engineer (Mr. Chas. Furness), by the use of an 
electrical master clock. There will be 15 of these clocks with the 
“© master ` clock, and the estimated cost is £300. 


Burnley.—The borough electrical engineer (Mr. J. E. Starkie) has 
reported that it is necessary to put down additional plant, end he has 
been requested to prepare estimates for the installation of a 1,000 kw. 
generating set, with a view to application being made for the neces- 
sary borrowing powers. 

It has been decided to supply electricity in Reedley Hallows. 

Cheltenham.— The borough electrical engineer (Mr. W. J. Bache 
has been instructed to prepare plans and specifications of additional 
plant to mect the demand for energy for the tramways. The esti- 
mated cost is put at £1.285. 

Clayton-le-Moors.—The new Council school is to be lighted elec- 
trically provided Accrington Corporation succeed in obtaining a 
provisional order for the supply of current to the district. 

Deal.—The Corporation have assented to the application of the 
Sandwich, Deal and Walmer Electricity Supply Co. for a provisional 
electric lighting order. 

Discounts on Electric Lighting Accounts.—At the meeting of Shef- 
field Corporation on Wednesday Coun. Wilson asked the Town 
Clerk if it were legal for the Electric Light Committee to offer to supply 
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their consumers with eleetrie current on condition they should do 
away with all means of lighting other than electrie light. and that 
accounts be rendered monthly, upon the fultilment of which 50 per 
cent. discount would be allowed. 

The Тому CLERK said the question did not properly indicate the facts 
relative to the allowing of discounts by the electrie supply department 
on their accounts for electric energy supplied, 50 per cent. discounts 
were, however, allowed by the department, and on the information 
supplied he was of opinion that the department were within their legal 
rights in allowing discounts, having regard to the circumstances under 
which they did so. 

Edinburgh.— The maximum load on the electricity supply mains 
occurred at 4:45 p.m. on Dec. 23 (15.100 н.р.). and the smallest out- 
put at 10 p.m. on July 7, and amounted to 4,000 н.в. 


Electricity in Mining.—Meetings of the Randfontein South and 
Randfontein Central Gold Mining Companies will be held at 
Johannesburg on Mareh 15 to consider an agreement for the 
amalgamation of the two undertakings and for inereasing the 
capital of the Randfontein Central Co.. in order to add to the 
crushing capacity of the plant, end to lay down electrie power plent 
at the Randfontein South mine. 

The ‘ Daily News" announces that one of the principal legislative 
measures of the ensuing session will be a bill, to be introduced by the 
Home Secretary, amending and extending the Mines Regulation Acts, 
“with a view of preventing a repetition of such pit disasters as those at. 
Hulton and Whitehaven.” This measure will deal with minesinspection 
with the object of making it systematic and effective, and with the 
problems of ventilation and systems of working. 

The Lancashire and Cheshire Miners’ Federation have applied for a 
Government inquiry into the Hulton disaster, The Federation also 
intends to appoint an expert to make an investigation into the risk of 
accidents arising from the use of electrical machinery for coal extraction 

Exhibition.—The Duke of Connaught has decided to open the 
Seottish History Exhibition at Glasgow on May 3 next. when he will 
also receive the freedom of the City of Glasgow. 

Falkirk.—The burgh electrical engineer (Mr. John M Millan) has 
tendered his resignation, and is going abroad to engage in electrical 
work. | 
Farnworth (Lanes).—The Electricity Committee have declined to 
extend the system of charging 6d. a week for the electric lighting ot 
cottages until a full report of the year's working is submitted. 


Greenock.—The Corporation applied £1.929 of the £3.000 profit 
from last year's working of the electricity undertaking to relief of 
rates, and last week a communication was received by the Electricity 
Committee from the Secretary for Scotland stating that all the profits 
from the electricity department ought to be placed to reserve, The 
Secretary's proposal was received with disfavour, and a deputation 
will probably wait on him on the subject. 


Grimsby.—The supply of electricity to the С.С. В. Со. for the 
Grimsby Docks is to be extended for a further three months. 


Harbour Lighting.— At a meeting of Dundee Harbour Board on 
Monday Mr. A. R. Mechan called attention to the lighting of the 
harbour, and asked if it would not be well to have the warchouses 
lighted by electricity instead of gas. Mr. Mechan urged that if they 
made the change a considerable difference in their insurance pay- 
ments might be arranged. as electricity was much safer than gas. 

Hull.—The report of the city electrical engineer (Mr. H. Bell) on 
the proposed extension of the electricity works. which was set out 
in our last issue, came before the City Council on Thursday last 
week. 

Ald. HANGER, chairman of the Electricity Committee, in moving the 
adoption of the Committee's recommendation that the extension scheme 
(estimated to cost nearly £100,000) be carried out, said that applications 
for light and power were of such a character that considerable extension 
was absolutely essential. The scheme provided for additional plant on 
modern lines, and would bring Hull into line with the greater cities of the 
empire. 

Mr. WoKEs moved that the scheme be referred back to the committee 
for expert opinion. He did not think Mr. Bell would object, and the 
gentlemen forming the committee would not for a moment consider 
themselves experts. 

Ald. Lararp said he had faith in the chairman and in the engineer. 
They had had previous experience of experts which was not very 
encouraging. He had confidence in young well-trained men, and he 
warmly supported the scheme, 
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Мг. PyBvs also supported the scheme, advocating а policy under 
which the use of electricity would be encouraged in industrial works. At 
the present time the Corporation were negotiating with Hesele for the 
supply of electrie current. 

Sir ALFRED GELDER, М.Р., thought they had no need for an expert, 
for, as à matter of fact, the expenditure on plant about which there could 
be any need for ex pert opinion was not more than £25,000. 

The amendment was rejected, and the committees recommendations 
were adopted. 

Inverkeithing (N.B.).— The Council have assented to the applica- 
tion of the Fife Tramways. Light & Power Co. for à provisional order 
electrie lighting order. 

Islington (London).-—-On Friday last it was reported that the Light- 
ing Committee, owing to the rejection of their proposals as to the 
hiring out of electrical accessories, had resigned in а body. 

The Town Clerk, replying to a question, said that the committee's re- 
Flynation was not binding on individual members. 

The Mayor (Ald. Elliott) ruled that the committee could not resign as 
а body, but that each individual member must withdraw individually. 
There was some angry discussion upon the point, and the meeting ter- 
minated abruptly. 

Llandaff.— The Couneil have authorised the engagement of Messrs. 
Н. Lewis & Fletelier as consulting engineers to supervise the Whit- 
church electric lighting system for five years, at 50 guineas а yeer, 
with 5 per cent. per annum on the net profits and 5 per cent. on all 
eable extensions involving an outlay exceeding £100; end Mr. 
Chas. Salmon has been appointed as engineer-in-charge of the Whit- 
church sub-station. 

Ап offer has been made to supply and m»intzin for Whitchurch 
Perish Council a number of 50 c.p. lamps at £2. 12s. 64. each, and 
12 c.p. at £2. 17s. 6d. each. per enum. 

Long Eaton.— The accounts of the electricity department for the 
veer ended March, 1910. (which have only recently been audited by 
the L.G. Board auditors) state that the capitel expenditure is 
£36,077 (increase &1.948). 

The balance of mortgage debt outstanding is £20,900. and sundry 
creditors include £934 for interest and principal of loans accrued, against 
which 42,344 is owing by sundry debtors for current supplied. The 
revenue was £7.0)5 (against £5,066), working cost. £3,361 (£2,802), 
gross profit £3.654 (£3,164). interest required £1,099 (£7,068) and instal- 
ment of loans £1381 (£1,229), leaving net profit £1.173 (£867). The 
total net profit since the commencement of the undertaking is £4,991, 
of which £2.572 has been applied to works of a capital nature. The 
average price obtained per unit was 1.5134. (1.6559.). working expenses 
were 0.7134. (0-7814.) and capital charges 05393. (0-6404.). The plant 
capacity is 950 kw. (as in the previous year) and the maximum load was 
527 kw. (446 Kw.). | 48,638. (40.890) equivalent 8 c.p. lamps are con- 
nected, 

Luton,- The auditors of the accounts of the electricity depart- 
ment recommend that. in addition to the sinking fund. a special 
reserve fund be formed equa! to the differeace between the sinking 
fund and depreciation (at rates to he decided upon). so as to more 
accurately show the results of the working of the undertaking. 


Marylebone (London),-—There are now 3,513 publie electric lamps 
in the borough. 

Newcastle-on-Tyne.—The balance-sheet of the tramways depart- 
ment for the half-vear ended Sept. 30 was recently issued. 

The total income was £104,461 and the working expenditure £55,030, 
leaving £48.521, making with interest (£1054) a total of £50,075. Deduct- 
ing interest on capital borrowed, special rents and income tax (£18,178), 
the balance is £31.897. After paying contribution to sinking fund and 
to the Corporation on unexpired debt left by the horse trams (£19,501), 
the net profit £12,000) was carried to reserve and renewals account. The 
mileage of the trams is 601, and there are 187 cars, 

Poplar (London), — At the last meeting of the Council the Finance 
Committee recommended a scheme for grading the officers of the 
Council and their salaries. The officers of the electricity depart- 
ment are as follows :— 

W. Innes, assistant engineer (a) present salary, £252. 10s.. (b) incre- 
ment under new scale, £12. 10s., (c) maximum, £300: Е. В. Ingram, 
mains superintendent, (и) £172. 10s., (b) £12. 10s., (c) £200; V. H. 
Cruickshank, station. superintendent, (a) $185. 19, (b) £12. 10s., (с) 
£200; F. Tait, managerial clerical assistant. (а) £175. (b) £12. 10s., (с) 
$200: E. W. Bailey. prime cost clerk, (a) £130, (b) £16, (c) £150; E. 
Meech, inspector, (a) £140, (b) £10, (c) £150; W. А. Elliott, correspond. 
ence clerk, (4) £88, (b) £10. (c) $120. 

Portrush (Ireland).— l'he Council have decided to ecquire a site for 
an electricity generating station. 

Private Bills.—In the General Purposes Bill of London County 
Council power is sought. (inter alia) to make it unlawful, except with 
the consent of the Council after consultation with the local authority, 
to retain or erect. '* any lomp or light (not used exclusively for publie 
lighting) or any support, attachment or erection used in connection 

tierewith, or any part thereof which overhangs the publie way. and 
which may be less than 7 ft. 6 in. from the surface of the public way 


immediately beneath. or extend more than 5 ft. over and across such 
publie way, or extend over any part of the publie way which may be 
less than 2 ft. from the c2rriage way.” 

Power is also sought to defray the travelling expenses of members 
when they are out on the business of the Council. 

By 22 votes to 19 Brighton Council have decided to oppose the 
bill for the construction of rail-less trolley lines between Brighton 
and Worthing. Hove Council have also decided to oppose the bill. 

Reigate..--The Council have decided to put down two Diesel ci! 
driven sets (one of 150 kw. and one of 50 kw.) at the electricity works. 

Messrs. Hondeock & Dykes have been reteined as consulting engi- 
neers for the proposed extensions and to give evidence at the L.G. 
Board inquiry. 

Rochdale.—The [Electricity Committee have agreed to the request. 
of the tramways department for 2 reduction of the price for current, 


Rubber Exhibition.—. At the Internetional Rubber and Allied 
Trades’ Exhibition, to be held et the Royal Agriculture! Hall, Lon- 
don, N.. from June 24 to July 11 next. there will be five eempetitions 
of en interesting character. Conditions end particulars сап he 
obtained from Мг. А. Steines Manders, 75. Chancery-lene. London, 
\.С. Tins is an international exhibition, and а congress will be held 
to discuss matters releting to rubber and allied industries, 


South Shields.—The Council heve resolved to take no action with 
reference to the question of insuring Corporation properties in Muni- 
cipal Mutual Insurence (Ltd.). 

The Parliamentary Trade and Commerce Committee reported on 
certain proposed re-arrangements of street electric Пила. and 
stated thet on the existing are lamps the Eleetrieal Committee were 
making a reduction of 10x. per lamp рег азлап, which would effect a 
saving of £47. 

Stepney (London). —Tlhe London County Council intimate that 
they will be prepared to sanction loans for meins extensions in 
advance of expenditure, subject to details being supplied subse- 
quently, provided thet extensions estimated to eost £3.000 end 
upwards be made the subject of separate applications. 


Testing Stations and Street Boxes in the Meíropolis.— t a recent 
conference of representatives of 12 of the Metropolitan. Borough 
Councils the following resolutions were adopted :-— 

(1) That it is Cesirable that the provision of see. 41 (3) of the Electric 
Lighting Clauses Act, 1599, should apply to local authorities in the 
metropolis who are Ceetric fighting undertakers, in lieu of the corres- 
ponding sections, with rezard to the establishment of testing stations in 
their provisional orders ; (2) that a committee be appointed to consider 
and report as to the best way of giving effect to the foregoing resolution ; 
(3) that it be also referred to the committee to consider and report as to 
the action which should be taken to secure a speedy amendment of the 
London Building Act, 1594, with a view to removing service boxes, 
placed in the publie way by metropolitan lecai authorities under their 
statutory powers, from the category of building structure or work within 
the meaning of see, 145: (4) that the question of the desirability: for 
united action being taken to ensure that inspection boxes placed in the 
public highway shall be efficiently ventilated Le also referred to the 
committee for consideration and report, 

Turton. The Council have applied to the Волга of Trede for 
epproval of the proposed system of electricity supply. ' 

Watford.—-The Electricity Committee recently considered the re 
ference in the гид Ног; report as to depreciation and reserve, end, 
inasmuch as «ll renewals of plant. &c.. are provided out of revenue, 
they are satisfied that the annual repayments of principal are suffi- 
cient, and that no further depreciation fund is necessary. 


West Ham.— The Tramways Committee have decided to con- 
struct the Prince Regent's-lane line and to replace by а double line 
an existing single line. at a eost of £18,113. 

In regard to the 1907 ssheme for the hire of apparatus, it has been 
decided ой the recommendation of the electrical engincer (Mr. H. Н. 
Couzens) that incandescent lamp clusters be hired out at an inclusive 
charge based on the rate of 17s. 64. per quarter in respect of 709 hours 
per annum, the excess hours to be at the rate of 14. per hour, and the 
registration to be by means of clock meters. This scheme is to be 
included with the hire of ares scheme and depreciated at the sume rate. 

Wigan.—The report of the elective auditors upon the electricity 
undertaking states that the sum for fittings (4.472) mentioned in 
their report of 1909 as ап unrealisable asset has now disappeared 
from the balence-sheet, that other items objected to by the L.G. 
Board in 1908 have been properly allocated. and thet the wages of 
permanent workmen of the Corporation, although engaged on work 
which if let by contract would be properly charged to capital, hes 
been charged to revenue, | 

In regard to the tramway undertaking, on account of the fall in income 
from fares from £67.330 in 1900 to £63,258 in 1910. a fall continued far 
into last vear, the large amount annually set aside for interest and sinking 
fund, and a debit of £20,500 carried. forward, made it impossible to 
establish a reserve. All loss on the undertaking had to-be made good 
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out of the district fand. The auditors consider that each annual loss 
should be cleared vearly out of the district rate, and that a further sum 
of £5,000 should be annually raised, one moiety of which should be placed 
to reduce the debit on the profit and loss account, the balance to be 
earned а renewals fund. In five years the undertaking would then 
be on a sound basis, 


Will.- The late Mr. Gustav Byng, chairman of the General Electric 
Co.. who died on Nov. 23 last, left property valued at £100,700, with 
£00,883 net personality. £1,000 is left to the executors for charitable 
purposes. 


Winchester. —The Special Committee of the Corporation, who 
have been negotiating with the local eleetrie light and power com- 
pany for the purchzse of the electricity works, have issued their 
report. 

The Council are recommerded to purchas? the undertaking for £91,000. 
and a bill is boing promoted for confirming the agreement between the 
Council and the company. The purchase price has been fixed by agree- 
ment, and is plus the sum actually spent on capital account to Dec. 31, 
1910. The committee have given an undertaking to retain the services 
ef the whole of the working stuff of the company. but with regard to the 
position of the resident enginccr (Mr. Н. N. Warburton) no decision has 
yet been arrived at. The company chimed the amount expended on 
June 30 (£90,665, Өз, 54.). plus 10 per cent. thereon, as the price to be 
paid by the Corporation for the undertaking. After negotiations, the 
Corporation offered. to рау £01,000 for the undertaking as at June 30 
last. plus the sum actually and necessarily spent on capital account 
between that date and 31st ult. This offer was ultimately accepted, and 
the company undertook to werk the undertaking for the benefit of the 
Corporation аз from Jan. 1 until the latter are in a px sition to do s», and 
in the meantime the Company are to receive 2 per cent. on the amount 
of the purchase money, the balance of the profits going to the Corporation. 
The Corporation ask in their bill for а period of 45 vears in which to repay 
the loan capital, On the basis of jast year's profits; a sum more than 
sufficient to cover the costs of the Corporation in promoting the bill 
should be received after paving 5 per cent. to the company. The com- 
mittee have secured for five vears the services of Messrs, Merz & McLellan 
as consultirg engineers, The. committee consider the prosent system of 
charging for current is antiquated and unsatisfactory, ard desire at no 
distant date to announce its change to a flat rate; they also consider 
the prent charge for current too high. 

Wireless Telegraph Notes.—The pre-Perlicmentary time is mede 
the most of by the crenks, and the question is sewin being discussed 
whether wireless ftelegrephy is responsible for the wet weether thet 
we have had in London, but which some other parts of England and 
many pleces besides Erglend would be glad to have. 

The European Governments are gradually exterding the wireless 
telegre ph installetions to merchant transpert vessels, and а British 
Army order, issued on Mondzy. provides thet five of the hired trens- 
ports emploved by the Wer Office euthoritics, have been fitted with 
wireless. telegraphic apperatus. Certain Post Office Regulations 
with regard to the receipt of and sending messages to these vessels 
cen be:eca et the principal post oflices, 

The Netherlands Eest Indies Department of Posts and Telegre pls 
are грош to open three new wireless stations at Sabang, Koebang and 
Amboina respectively. The first is the western-most point. of the 
берне! zo of Netherleads Indiz, and the two other stations are in 
the eastern. pert of the 2rehipelago. 


Worcester. — Mr. В. Clarke hes consented to cet es cheirman of the 
Electricity Committee in succession to the High Sheriff (Mr. Perker), 
who recently resigned. 


X-ray Victim.-— Ancther of the pioneers in Хут work has fallen 2 
victim to the dreaded dermatitis. Mr. К. S. Pepperdene. of Bexhill. 
has been compelled to give up X-ray work. of which he is а devoted 
student. on eceount of the revages of this disease. An effort is being 
mede to raise ә sum of money in order to ensure his future free from 
serious enxiety. аз he has а wife and five children dependent upon 
him. The case is strongly recommended by medical men of high 
standing, and subseriptions een be sent to Dr. Murdoch. Bexhill. or 
to Mrs. D. Mecdone!d, Trestleby, Hillside, Hindhead. 


Electro-Harmonic Societ y.— The next smoking concert will be held 
at the Holborn Restaurent (King’s НУП) this (Friday) evening at 
eight o'clock. The chairmen will be Mr. J. Tennant. г 


Royal Metal Trades Pension Society.— Mr. №. А. B. Lord (of Messrs. 
W. F. Dennis & Co., 49. Queen Vietoria-street. London, EC.) will 
preside at the 55th ennuz! bell of this society. which is to be held et 
the Portman Rooms, Baker-street, W., on the evening of Feb. 2. 
This is the date of the postponed dinner of the Institution, and the 
opportunity will doubtless be takea by many of the diners to procced 
to the ball after the dinner. | | 

The Metal Trades “ ball provides funds, not for pensions, but to 
enable а helping hard to be civen in time of great песе. in temporarily 
Telieving th» necessities «f those who are not eligible for the society's 
permanent benetits, and Mr. Ll rd. points out that he has secured a 
Fplendid list of stewards, who are all doing their best ; but past records 


are хо high that he is compelled to appeal to the utmost circumference 
of his circle of friends. He appeals to all engaged in the metal trades to 
help him. He has never made sueh an appeal before, and, if for this 
reason alone, he hopes to have a warm response. Tickets for the ball ave 
10s, 64. each, and include refreshments and supper during the interval, 

Electrical Engineers’ Ball, 1911.— The annual b:W will be heid in 
the Connaught Rooms of the Freemasons’ Hell. Great Quecn-street, 
London, W.C.. on Feb, 19. Mr. Pritehett’s band has лига been 
engaged, end a representative committee has been formed. 


COLONIAL AND FOREIGN NOTES. 


Australasia. The “ Australian Mining Stendard " states that it 
was decided et the recent Geelong (Victories) tramway conference to 
adhere to the route origine!ly proposed for the electric tramways. 
The Melbourne Electric Supply Со. has commenced the work of 
installation. 

The Premier of South Australia ( Mr. Verran) states that the Govern- 
ment have already advanced £009,705 to the Tramway Trust and further 
advances will be made. 

The Australian Postmaster-General (Mr. Thomas) states that tenders 
will shortly be invited for converting one country telephone exchange 
from the manual to the automatic system. 

A bill is being promoted to authorise the construction of an electi 
railway to connect Stanley and Mount Balfour (Tasmanin) copper fields. 

Electric lighting was recently adopted for St. Patrick's Cathedral, 
Ballarat (Victoria). 

Sydney Electric Lighting Committee recently recommended the Conn- 
cil to dispense with all the gas lamps in the streets and substitute electric 
lighting. (An abstract of à report by the city electrical engineer, Mr. 
Н. В. Forbes Mackay. on this subject appeared ja our issue of Dee. 30. 

A report by the electrical engineer (Мг. Donoghne) states that th 
Balmain (N.S. W.) municipal electricity department row supply current 
to 320 40 c.p. and 300 60 c.p. incandescent, 25 2,500 c.p. flame are and 
32 1.500 c. p. enclosed are lamps for street lighting. Motors, aggre gating 
500 H.P.. are connected to the mains, and the majority of the business 
people take current for lighting, There are 242 consumers. Newtown 
municipality now take current from Balmain, and a contract his been 
arranged to supply to Glebe Council, УВЫ песо орх fer suppli s to 
other municipalities are proceeding. | 

Yarrawonga (Victoria) Council contemplate bi rrowirg £3,500 for elec- 
tric supply works. 

Charlton (Victoria) Electric Light Со. expect to be supplying current 
by Easter. 

Mr. W. G. Crossle (of Messrs. F. А. McCarty & Co.) is preparing a 
scheme for electricity supply in Nagambie, Victori t. 

Canada.— The Canedian Pacific Railwey Со. propose to equi» 
with Stone's system of eleetrie. train lighting the same sleeping. 
dining and perlour corrieves now being constructed. zt. their works 
et Montreal, 

Bills are being promoted in the Cenadian. Parliament for incor- 
poreting the Emperic! Prection Со. to construct several lines of reil- 
мау in Onterio. and for incorporating the Cone lian Inter-Mountain 
Railway Co. to construct certain steam or clectrie railways in 
Alberta and British Columbia. 

Exhibition.— Applications will be received until Feb. 14 (Feb. 1 
O.N.) for space in the buildings or grounds of the internetional 
exhibition to he held at Omsk (Russia) from June 28 (15) to Aug. 14 
(1). and it is suggested that this exhibition will afford British manu- 
lecturers ап opportunity to enter the Siberian market. which con- 
tains, И is urged, vast possibilities of development. Tne rules of 
the exhibition may be seen at 73, Basinghe!Lstreet, London, B.C. 

German-South American Submarine Cable.—Reuter's gency 
announces that on Wednesday the cs. © Stephan" left Bremen tolay 
the third and lest section of the German West Africa and Brazil 
cable from Monrovia to Pernambuco, a distance of 2,149 miles. Tt 
is expected thet the esble will be open for traflic about. the end of 
March. 


India.— The instzllztion of electric lamps and fans in the northern 
portion of the new Howreh stetion of the East Indian Railway has 
been completed. 

Norway.—The British Consul at Christiania (Mr. Е. F. Grev) 
states that the expenditure of Christiania municipality during the 
next five years will probably include 3.000.000 Кг. (about £166,800) 
for harnessing the Solberg waterfall. and the Council have decided 
to raise a loan not exceeding 5.000.000 kr. (about £278.000). 

South Africa.— Klerksdorp (Transveal) Municipality heve been 
authorised to borrow a sum not exceeding £7,500 for electricity works, 
and tenders for plant will shortly be invited. 

An electric lighting scheme for Parys, Orange River Colony, is under 
consideration, ` 

Orders are about to be placed ога jet condenser and piping, switeh- 
board, rotary converters, cable and transformers, at a cost of abont 
£27,000, for Durban municipality, and orders for additional plint for 
the same Corporation will probably be placed before long. Vie borough 
electrical engineer (Mr. John Roberts) is-at present in Кило, and com. 
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munications will be received for him by Messrs. Webster, Steel & Co., 5, 
East India-avenue, London, Е.С. 

Contracts for three transformers and 200 street lamps for Bulawayo 
Waterworks Со. will shortly be given out. 

Orders Гог a pump, with motor and switchgear, casing and piping, are 
about to be placed by Johannesburg municipality. 

An up-to-date pumping plant is required for Grootvlei Proprietary 
Gold Mine. 

A Swedish firm is supplying 50.000 telephone instruments for which 
tenders were recently invited by Capetown municipality. 

A surface electric winding engine (said to be the first on the Rand under 
the Victoria Falls and Rand supply power scheme) has been started at 
the Village main reef. 

There is room for an extensive изо of labour-saving machinery in Natal 
collieries, Only 13 collieries ux? mechanical cutters —six electrical and 
Seven compressed air, 

Standerton municipality are about to spend £8.300 оп publie works, 
more thin half of which will be allocated to electric light and filtration 
plant, 

Machinery imports into South Africa during last year were valued at 
about £3,50:,000, compared with less than £2.000.000 in the previous 
year, the principal cbissss being mining and electrical machinery. 

The British and South African Export Gazette " states that Krugers- 
dorp Council are. considering an electricity supply scheme for Rand- 
fontein. The initial expenditure on plant is estimated at £3.700. 

Mr. К. Sanders, of Johannesburg, is preparing a modified electricity 
supply scheme for Potchefstroom, which can be carried out for a capital 
expenditure of £13,000, in accordance with à recommendation of a Com- 
mission appointed by the Government. 


South African Mining Rules.—It is proposed to make alterations 
in the Regulations for the use of Electricity in Mines in the Union of 
South Africa, The existing regulations are somewhat similar to 
those in force in Great Britein, but we are informed thet the pro- 
posed alterations are likely to be adopted in the near future and that 
they will be incorporated in sec. 2 of the Machinery Regulations 
published under the Mines, Works and Machinery Act. 

Switzerland.—An 80 years? concession has been obtained by a 
syndicate, represented by Messrs. Aubert & Valliore & Simon. for the 
construction and working of a secondary eleetric railway from Nyon 
to the French frontier, via Arzier and St. Cergues, 


Tangier.— 11 is announced that an agreement supplementary to the 
treaty between Spain and Morocco provides for the purchase by the 
Moorish Government of the Tangier telephone service, which was 
installed by a Spanish company. The present director has been 
appointed technical adviser to the new administration, which will be 
under the control of the Ministry of Public Works. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Barves Urban District Council invite tenders for supply, delivery 
and erection of a straight tube water-tube boiler, fitted for machine 
stoking. a 600-750 kw. steam dynamo and surface condenser, motor- 
driven air and circulating pumps. river work and piping.  Specifica- 
tion and form of tender from the engineer. Мг. C. М. Davidson, Elec- 
tricity Works, Mortlake, S.W. Tenders to the Clerk to the Council. 
Council House, Mortlake, by noon Feb. 13. See also an advertise- 
ment. 


Tenders are invited by Своурох Corportaion for supply and deli- 
very of five single-truck double-deck cars, complete. Specitication 
and tender form from the tramways manager, Mr. Т. В. Goodyer, 
Thornton Heath. Tenders must be deposited at the office of the 
town clerk, Mr. F. С. Lloyd, Town Hall. Croydon, by noon Jan. 26. 
See also an advertisement. 

The CALCUTTA ELECTRIC SUPPLY Coren, invite tenders for supply, 
delivery and erection of combined h.t. and J.t. switehboards for new 
sub-stations and for switehboards at their Cossipore station, Calcutta. 
Copies of specifications, general conditions, &c.. from the secretary. 
Mr. Francis В. Reeves. Salisbury House, London Wall, London, К.С. 
to whom tenders Бу 10 a.m. Feb. 6. Specification and drawing can 
he scen as the offices of the consulting engineers, Messrs. Kennedy & 
Jenkin. 17. Vietoria-street, London. S.W. Nee also an advertisement, 


Tenders are invited up to March 14 next for the installation of 
wireless telegraphy at Thursday Island and Papua for the Сом- 
MoNwEALTH PosTMASTER-GENERALS DEPARTMENT; and up to 
April 18 next for supply of one common battery switchboard to the 
l'ostmaster-General's Department in WESTERN AUSTRALIA, Tender 
forms and specifications from the Commonwealth offices, 72, Vic- 
toria-street, London, S.W. See also advertisements. 

Tenders are invited up to Feb. 21 for the supply of 29 miles of 
teelgraph cable, and up to Feb. 28 for the supply of petrol-driven 


portable winch to the Postmaster-General's Department in VICTORIA. 
Tender forms and specifications from the Australian Commonwealth 
Offices, 72, Victoria-street, London, S.W. See also advertisements. 
Tenders are invited up to Feb, 28 for supply of a motor-generator 
and accumulators. and up to March 7 for the supply of 10,000 tele- 
phone protectors to the Postmester-General’s Department, in Vic- 
TORIA. Tender forms and specifications from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. Зее also advertisements, 


SHANGHAI Municipal Council invite tenders for supply and delivery 
c.i. f. Shanghai of h.t. (6.600 volt) three-core cable, stoneware trough- 
ing, bitumen, &e. Specifieations, general conditions and forms of 
tender from the consulting engineers, Messrs. Preece. Cardew & Snell, 
8, Queen. Anne’s-gate, Westminster, S.W., to whom tenders in 
duplicate are to be delivered by noon on Thursday, Jen. 26. See 
clso an advertisement. 

Tenders are invited by ALDERSHOT Urban District Council for the 
supply during the next 12 months of 750 tons of steam eoal—to be one 
of the following: Baddesley Beans, Kingsbury Beans, Griff Peas and 
Arley Peas. Tenders to the clerk of the Council. Mr. W. E. Foster, 
by 10 a.m. of Jan. 17. 


BinMINGHAM Tramways Committee want tenders by noon Jan. 30 
for 12 months’ supply of electrica! sundries, insulating materials, 
ironmongery, oils, paints, varnishes, waste, &c. Form of tender, 
&c.. from the General Manager. 

The Joint Committee of Ваенмохь (Co. Dublin) District Asylum 
require tenders by 4 p.m. Jan. 18 for wiring and fitting the asylum 
buildings. Specification, &c., from the Engineer, Beresford- place, 
Dublin. 


ВоотьЕ Corporation require tenders by 10 a.m. Jan 18 for removal 
of steam pumping plant and supply and erection of two electrically- 
driven turbine pumps at Raleigh-street pumping station. Forms of 
tender, &с., from the Borough Electrical Engineer. 


IsLiINGTON (London) require tenders by noon Feb. 3 for one year’s 
supply of transformers, meters, arc lamp carbons, cables, lamps. are 
lamp parts. service boxes, tapes. oils, &e. Specifications, &c.. from 
the Town Hall. 


SHEFFIELD Tramways Committee want teaders by Jan. 21 for 
supply of саг fittings, overhead line fittings, lamps. cable, iron- 
mongery, castings, oils, power station supplies, &c. Forms of 
tender from the General Manager. Division-street, Sheffield, 


Tenders are wanted for work to be done in completing the eleetrie 
installation at the electrie theatre, ANNrEI1ELD PLMN. Particulars 
from Mr. L. Н. Armour. 16. West-street, Gateshead. to whom tenders 
by first post Jan. 23. 

CAMBERWELL (London) Council want tenders by 5:30 p.m. Jan 23 
for stores, including electric lamps. ironmongery. tools. бе. Forms 
of tender frum the Borough Engineer. 


PLYMOUTH Corporation require tenders by Jan. 25 for 12 months, 
supply of carbons, meters, transformers, cables, oils. «е. Specifiea- 
tion from the Borough Electrica! Engineer. 


MANCHESTER Tramways Committee require tenders by 10 a.m. 
Jan. 17 for supply of tramway rail bonds. Specitications, &c.. from 
the Genera! Manager, 55. Piceadilly, Manchester. 


HORSHAM Council want tenders by Jan. 24 for the supply and 
erection of а corrugated tubular evaporative condensing plant at 
their electricity works. Specification from the Clerk to the Council. 


Tenders are wanted by noon March 1 for the installation of a sys- 
tem of ventilation, heating and cooling at the new Law Courts. 
CaPETOWN, Particulars from the High Commissioner for South 
Africa. 


Tenders are wanted by March 1 from registered companies for the 
concession for the supply of electrical energy for light and fans 11 
Government buildings at ГлновЕ, Inida. Particulars from the 
Sanitary Engineer to Government, Punjab, P.W.D., Lahore, 


JOHANNESBURG Corporation want tenders by noon Feb. 3 for 
supply of cutouts. Specification. &c., may be seen at 73. Basinghll- 
street, London, Е.С. 


Tenders will he received until Jan. 25, 1911, for supply to the Post- 
master-General's Department in New Sourn Wa es of one portable 
petrol-driven winch, and until Feb. 1 for supply of testing equip- 
ment, consisting of rotary converter, transformer, switehboard, &с., 
to work оп a 240 volt 4.с. main to the Postmaster-General’s depart- 
ment in New Sovrn WALES; until Jan. 24, 1911, for the supply 
of twisted-pair wire; up to Feb. 7, 1911. for supply of 250 indicators; 
and up to March 7,1911, for the supply of 11 sections of branching 
multiple magneto lamp signalling switchboard. to the Postmaster- 
General's Department in VICTORIA ; and until Jan. 25, 1911, for the 
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supply of insulators, wires, &c., to the Postmaster-General's Depart. | Sydney (N.5.W.) Corporation heve accepted the tender of British 
ment in SOUTH AvstRatta; Tender forms, &с.. from the | Insulated & Helsby Cables for bare copper cable, £283. Из. Иа. 
Comm onwealth Offices, 72, Victoria-street, London, S.W. Pyne, Hughman & Со. have a contract for an electric goods lift for 

The Min'ster for Works, PERTH (W. Australia), will receive tenders | the new warehouse of Brooke, Bond & Co., Calcutta, 


until Feb. 28, 1911, for supply and erection of electric pumping Stockport Council have accepted the tender of Edgar Allen & Co., 
machirer;. Conditions of contract at Public Works Office, Perth. for tramway points and crossings at £117. 


The М inicipal Council of SiaNGnar invite tenders for the supply Whitby Guardians have accepted the tender of G. С. Brook for 
and delivery c.i.f. Shanghai of main high-tension switchboard and wiring the board room at £14. 
auxiliary switchgear, static transformers, and high and low-tension Canterbury Council have accepted the tender of L. А. Wells for 
switchgear for sub-stations. Specification, general conditions and electrical work for six months, 
forms of tender from the consulting engineers, D. Preece. d The “ Australian Mining Standard” states that the contract for 
MU Suen Anne akate: Е 5. We, to whom tenders the construction of the power station. sub-stations and switeh boards 
ТСО Иеси by noon ot Wednesday, Jan. 15. for the hydro-clectrie supply scheme for the Waihi mine (N.Z.). 

The Turkish Ministry of Public Works require tenders (addressed knowa as the Hora Hora scheme, has been let to Siemens Bros, 
to a : A ч Commerce red: oo ele a ee Dynamo Works. The power has to be transmitted 47 miles. 
nople) by March 15 for a concession for electricity supp y and tlie con- : А о. "ASTRA МИТРЕ 
cen and working of electrical tramways in the Sandjak of I и вт peau о Gonen li 
ADRIANOPLE, tlic concessionaire being authorised to erect and operate epartment о. HERE 4 M Rd cena = Ku n LUI: 

А : Mes (ucensland.—Armorduct Co.. 36 miles tinned copper Хо. 20 ХМС. 

hydro-electric stations on the rivers Maritza, Arda and Tundja. rubber insulated. cotton covered and braided wire, £3. 7з. per mile; 

The Turkish Ministry of Publie Works, Constantinople, will re- | Bullers (Ltd.), 500 insulators, at 934. each; Brabant & Co., 110 miles 
ceive tenders (until March 14) for concessions for the construction | wire. single bridle, £6. 8s. 3d. per mile; 56 miles wire, twisted. pair, 
and working of electric tramways in ADANA, and for the supply of | outside distributing, £16. 88. ЗА. per mile; Lawrence & Hanson, 3.0.0 
electricity in the vilayet of Adana, with the right to erect hydro- | leading-in tubes, covered porcelain, а. cach ; and Geo. Wills & Co., 
electric works on the banks of the Sciboun Teha? river. Conditions | 21 tons phosphor- bronze vire, 70 Ib. per mile, £76. 13s. За. per mile. 
(n payment of 9s) from the Ministry, Constantinople, dup teen, Heat EU АА 

Tenders are invited by the GONVILLE and CASTLECIIFF Tramway | 22 miles wire, twisted pair, outside distributing, £23 per mile; India Rub. 
Board of Wanganui (New Zealand), for supply of 20.000 lin. yds. of | ber, Gutta Percha & Telegraph Works Co., 9 Morse keys, 45s. cach: 9 ditto, 
grooved girder stock rails (76 lb. per yard), 1,000 lin. vds. of “special” | 20s. 6d. each: 6 sounders, 52s. 64. cach: 21.000 copper binders, За. 34. 
rails (78 №.), 200 pairs of fishplates (welded joints will be used for the per 100; British Insulated & Helsby Cables, 18 relays, 18s, each; 11 
most part), 1,600 fish bolts, 40.000 rail dogs and points and crossings, | tons wire, phosphor bronze, £76. 108. per ton ; 1 ton ditto, £76. 10s. ; 
Tenders to the Secretary of the Board by Jan. 96. Quotations must be n miles tinned copper, rubber insulated wire, ЁЗ. 17s. ба. per mile ; 

; vat 3 MAC Pd 1’, ‚ | 21.000 copper tapes, 173. рег 1.000; 21,000 copper tapes, 133. per 1.000 ; 
on for delivery into lighters at C astlecliff or on wharf at Wanganui. 1.000 copper tapes, 168. per 1,000; T. Zwicker & Co., 15 {miles tinned 
Specifications may be seen at 73, Basinghalll-street, London, Е.С. 

Tenders for a 20-year concession for the electric lighting of 


annealed copper уйт. insulated wire, £18. 133. per mile: 7 miles wire, 
tinned copper ditto. £9. Os. Gd. per wile; 2.600 jointing sleeves, бя, per 
SALAMANCA (Spain) will be received at the Town Hell, Salamanca, 
until Jan, 23. 


100; 2.100 ditto, 63. 44. per 100: J. Bartram & Son. 40 bells, 83. Gd. 
cach; 750 cords, 714. each; МО ebonite ear- pieces, dd. each; 110 
metal rings, 4d. each; 110 mouth-pieces, 8d. each ; 10 condenser tele. 
TENDERS RECEIVED AND ACCEPTED. Роа о TE | 
| | . The Railway Department. Vicforit, have accepted the tenders of 
Torquay Council has renewed (for 12 months) their contract with ] 

Ferranti Limited for tlie supply of meters. the company agreeing to 
reduce the price of the small meters by Is, 6d. each, and the large 
meters by Зв. each. 


British Insulated & Helsby Cables for rubber-covered insulated seven- 
strand copper wire, £17. 5s. per mile; R. Johnson. Clapham & Morris, 

Sheftield City Council has accepted the following tenders :— 

British Electric Transformer Co., transformers and choking coils 


signal wire, £20. 5s. 9d. per ton; Railway Signal Co., 20 electrie statt 
instruments, £780 ; Е, Vanderkelen & Co.. gal. telegraph wire, £10. 12%. 61. 
por ton; J. J. Himen, 24 “ Western " portable telephones, £6. 103. each, 
An order has also been given for 50 Morse telegraph instruments of 
(£872) and six sets of transformers, comprising main and auxiliary Tons SARTRE CES асат, 
transformers and series gear (£211 per set); Wellerman Bros.. extensions 
to Neepsend powerhouse, £14,700. 

Stepney (London) Council has accepted the tender of Reavell & 
Co. at £245 for a motor-driven air compressor at the Limehouse 
station, F. Pearn & Со. tendered at £325, Lacy-Hulbert & Co. at 
£334, and Alley & MacLellan 2t £350. 

Walsall Council has accepted the following tenders :—- 

Е. Bennis & Co., coal elevator, £101. 103.; Callender's Cable & Con- 
struction Co., Inying mains at schedule prices; Н. В. Riehardson, fitting 
(as an experiment) one of the section boxes with a knife switch in order 
to deal more expeditiously with Interruptions of the tramear service. 

An order has been placed with José Bernasconi & Co. for electrical 
installation work in the new residence for the President of the Argen- 
tine Republic. The cost of the work is estimated at about £25,800, 

Bournemouth Council have accepted the tender of Clough. Smith 
& Co. for the construction of the Lansdown-St, Michael's. Church 
fr*mway on the overhead system. ot £1.726. 

Walsall Council have accepted the tender of Bumsted & Chandler 
for a forced draught fan. at £137, and that of E. Bennis & Co. for a 
coal elevator. at £101. 

Messrs, Siemens Bros. Dynamo Works have obtained the contract 
for the &upply of meta! filament lamps for the L.C.C. tramway and 
stores department for the ensuing 12 months. 

The tender of Messrs. Siemens Bros. Dynamo Works, Tyssen-strect. 
Dalston, N.E., has been accepted for the supply of meta! filament 
lemps to the L.C.C. Asylumn Board. 

Pauling & Co. have obtained the contract for the construction of a 
dam in connection with the Bombay hydro-electric scheme. The 
Cost Is estimated at about £1.500,000. 

Grimsby Council has accepted the tender of D. J. Dolby (at 
£20. 15s.) for wiring the pumping station. | 

West Ham Council has renewed for 12 months the existing con- 
tract of the British Westinghouse Co. for the supply of transformers, 


Watford Couneil have accepted the lowest tender submitted (that 
of Siemens Вгоя, Dynamo Works), for the annual supply of meters. 


BUSINESS NOTICES 


The British Thomson-Houston Co, have opened a branch office 
at Castle-buildings, Swansea. Telegraphic address * Asteroidal 
swansea "; telephone number 123 Central. 


Messrs, Clarke, Chapman & Co., Victoria: Works. Gateshead-on- 
Туле, notify that their office at Westminster has been withdrawn, 
and the company’s business will be conducted in London at their 
present London office, 50, Fenchurch-street. London, E.C.. under 
the management of Mr. Н. В. Cho pmaa. 


Mr. P. W. Freudemacher, A.M.L E.E.. formerly in the sales depart- 
ment of Messrs. Crompton & Co.. has started business on his own 
account, under the style of P. К. Williams & Co.. at 34, Bargery-road., 
Catford. S.E. The new firm is specialising in the manufacture and 
installation of organ-blowing plant. both electrical and mechanic:!. 
Mr. Freudemacher. himself an organist, has had extensive experience 
in this class of work. and we wish him success in his new venture, 


Mr. Alec. C. Scott has ceased to be a director of Haslam & Schon. 
theil (Ltd.) or a shareholder, he having resigned in order to taye u) 
4 4 


another position. "Thestyleof the Company remains the seme. Messrs, 
Haslam & Schontheil continuing to act as joint managing directora. 


Mr. Chas. Gorick, who has represented the Ecco Battery & Elec- 
trical Co. during the last three years, writes that lie has severed his 
connection with the company. 

Ну. Ward and Ches. J. Сох, electrical] engineers, Castleford and 
Dewsbury, have dissolved partnership. Debts by Mr. Ward, 

Robert Steel and Thos. Hamilton (trading as В. Steel & Co.), 
electrical engineers, 38, Bath-street, Glasgow, have dissolved part- 
nership. Debts by Мг. В. Т. Dunlop, 58, Renfield-street, Glasgow, 


Sale by Auction.—Messrs, Horne & Со., 35, Old Queen-street, 
Westminster. S.W., will sell by auction at the Royal Arsenal, Wool- 
wich, at 11 a.m.. on Thursday. Jan. 19, unserviceable and obsolete 
stores, including quantities of cast and wrought iron, steel, copper, 
gunmetal. lead and antimony. 3 tons élecirie ca ble,-eable«drums, 30 
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lifting jacks, engines. lathes, tools, &e., telegraph instruments. lamps. 
2 tons of gutta-percha, «е. May be viewed et the Royal Arsenal, 
Woolwich, on Monday, Tuesday and Wednesdey prior to and on 
morning of зе. Catalogues at the War Office. Whitehall, the 
Ordnance Осе, Tower. and the Ordnance Offce, Rove) Arsene, 
Woolwich See also èn edvertisement. i 


Machine Tools for Sale.— Messrs. Fuller, Horsey, Sons & Cassell 
heve been instructed to sell (on account of expiretion of lease) at 
the engineering works of the Blackfriars Type Foundry (Ltd.). 
Hythe-road, Willesden, N.W., in lots on Wednesday. Feb. ]. et 
11 a.m. precisely some modern mechine tools, Further particulers 
ere given inanedvertisement. The whole may be viewed two devs 
prior to sale and catalogues hed from the cuctioneers, 11. Billiter- 
square, London, E.C. 


Motor Works fer Sale.-—Mr. Robert Jos; Ward, 2, Clement's Inn. 
London. W.C., advertises for sale as a going concern the Eddington 
Iron & Motor Works. Hungerford. The premises comprise г lerge 
foundry. with travelling crane, smithy with seven fires, steem hem- 
mer, fitting shop. turnery with 10 lethes, shaping machine, &с. 


Patents Development.— The proprietors of the undermentioned 
patents desire to lieenee British menufecturers to work same in Great 
Britain :— 

Nos. 12.038/1907, 12.634/1907. 12,635/1907 and 12.6836/1007, relating 
to“ Apparatus for producing electric oscillations " ; and Хо, 25,754/1905 
relating to “An improved system of multiple and simultancous tele- 
graphy. Applications to Messrs. Boult, Wade & Tennant, chartered 
patent agents, 111 and 112, Hatton-garden, London, Е.С. 

Willing's Press Guide.— The 38th annu: issue of this. the hendic:t 
of the guides to the Press of the world, is to be recorded. This book 

an be obtained, price Is., Пот 125, Strand, London, W.C. When 
а publication has reached its 38th annuel issue it may be claimed to 
have justified its existence, and this observation certainly applies to 
the handy compilation under notice. While giving the informetion 
which all must require who heve occasion to eonsult such 2 book, it 
does not pretend to supply details, but there is quite sufficient infor- 
mation to satisfy the average inquirer. We heve never consulted 
Willing’s Press Guide in vain, and we have inveriebly found its 
inform пол eeccure te. 

Imports.— The following are officiel values of electric! тазом тегу, 


materiel end apparetus imported into this country (a) during 
December. 1910. гла (b) during the whole of 1910, with the ineresses 
or decreases compared with 1909 :— 

Electrical machinery (а) £61,118 (increase £9,061), (b) £581,408 (in- 
crease £47.065 ; telegraph and telephone cables (a) £35,758 (increase 
£20,472. (Б) £260,268 (increase £122,512; telegraph and telephone 
apparatus (d) £19.266 (increase £4,907), (b) £174.86]. (increase £7.335 ; 
other electrical wires and cables, rubber insulated (a) &12.224 (decrease 
£3,137), (b) £169,199 (increase £50,011), with other insulations (a) 63.101 
(decrease £1,088), (b) £32,632 (decrease £44,708); carbons (a) 614.373 (de- 
crease £3107), (b) £145 542 Cinereas> 44.073): slow lamps (a) £58410 
(increase £3,818). (b) £600,956 (increase £167,050); are lamps and 
electric searchlights (4) £86 (decrease £37), (b) £3.482 (decrease £7.842) : 
parts of are lamps and searchlights, other than carbons (a) £16,503 
(increase £6,832), (b) £100,977 (increase £27,605): primary and secondary 
batteries (a) £5,393 (increase £133). (5) £47,502 (increase $58). Total 
of electrical goods and apparatus, other than machinery and telegraph 
and telephone wire, (a) £199,387 (increase £51,818), (b) £1,686,469 
(increase £303,000). 

Exports.—The exports of electrical machinery, material, &c., (а) 
during December, 1910, and (b) during the whole of 1910, and the 
increases and decrezses Compared with 1900 are as follows :— 

Electrical machinery (4) £150,065 (increase £25,085), (b) £1,606,675 
(increase £174,501); telegraph and telephone cables (v) £433,363 (in- 
crease £283,147). (b) £2.280,910 (increase £1,539,158): telegraph and 
telephone apparatus (а) £18,769 (decrease £1,208), (^) £227.148 (decrease 
497.027); other electrical wires and cables, rubber insulated (а) £34,262 
(inerease £2,493), (b) 442.537 (increase £152,697), with other insulations 
(a) &46.344 (increase £23.115), (0) £374.114 (increase £64,618); carbons 
(a) £1.579 (decrease £289), (b) £18.37] (increase $8,1 14) ; glow lamps (а) 
£11,289 (increase £1,686), (^) £127.055 (increase £45,210) ; are lamps and 
a^archlights (e) £1.527 (decrease £1058), (b) 20.247 (increase £446) ;parts 
of are lamps and searchlights (other than carbons) (a) £1,614 (increase 
£231). (b) £16,680 (increas > £1.325) : primary and secondary batteries (a) 
#11.935 (increase £1,556), (5) £122,161 (increase £l 1.017). Total of clec- 
trical goods and. apparatus, other than machinery and telegraph and 
telephone wire, (и) £605,277 (increase £315,848), (0) £4,117,840 (increase 
£1,887,041). 

BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to be paid to creditors of АНА. Jas. Halington, 
electrical engineer, late of 37, Walbrook, London, E.C. 

Mr. М. J. G. Scobie. 2. Offa-street, Hereford, trustee in the bank- 
ruptey of Robt. Edwin Walker, electrical engineer, &c., Kign-road. 
and 16. Widemarsh-street, Hereford. has been released. 


Mr. J. G. Gibson, Byron.-street. Menchester, liquidator in the 


— —-- 


winding up of the Electro-Medical Institute (Ltd.), 344. Bury New- 
road, Кә Нота. hes been released. г 


The Brezili»3 Mica Synd. (Ltd.) is being wound up voluntarily. 
Mr. С. А. Sack is liquidetor. Meeting of creditors et 4. Fenchurch- 
street, London, IC... on Jan. 17. 

A composition of 173. 6d. (paveble Бу instelments during nine 
months from Jen. 11) is to be ро et 4. Queen-street, Carmarthen, 
to creditors of Wm. Hy. Hunter. electrician, &c., High-street, 
Towya. 

The Yorkshire District Light Reilwey Syed. (Ltd.) is being wound 
пр volunterily, end Mr. D. К. Hartmenn. 73, Otley-road. Headingley, 
Leeds. hes been корон е hquidetor, A meeting of creditors will be 
he'd et 4. Central Benk Chambers, Leeds. on Jon. 18. 

RELEASE OF TRUSTEE --Mr. №. E. Deane, 26. Br'*dwir-street- 
Bristol, trustee in the benkruptey of Robt. Edwd. Joy, 143. Chelten- 
hom-rosd. Bristol, hes been reles ced. 

Deed of Assignment.-.\ dividend is to he prid under a deed of 
a^signment. executed on Sept. 20. 1910. by Fwd. Jas; Cleburne, 
electricos! engincer, М еле, Willesden Green, London, N.W.. г 
claims ere to be sent by Jen. 20 to Mr. G. Е. Corfield (Cortield & 
Cupwell), Be Your House, Finsbury-pevement, London, Е.С. 


ee 


NEW COMPANIES. 


BASTIAN FOREIGN PATENTS (LTD.) (113,530.) — Reg. Jan. 5, capital 
£10,500 in 10,C00 ordinary shares of £1 cach and 10,090 deferred 
shares of Is. each, to carry on the business of manufacturers of and 
dealers in electric heaters, cooking stoves and other kindred appliances 
and inventions. 

NORTH LANCASHIRE TRAMWAYS, POWER & CONSTRUCTION SYND. 
(LTD.) (115,495.) —Кек. Jan. 2, capital £10,000 in £1 shares, to carry 
on the business of general contractors, constructors of tramways, 
railways and other works, &c. Private company. J. Newell is the 
first chairman. 


CITY NOTES. 


camo 

MEMORANDA (Jan. 12).—Bank rate 41 per cent. (Dec. 1, 1910), 
Price of silver, 25:4. per oz. Consols 731 —791 for money; 794—793: 
for account. Consols Pay Day, Feb. 1; Stock and Shares Continuation 
Days, Jan. 25 and Feb. 8; Ticket Days, Jan. 26 and Feb. 9; Рау 
Days, Jan. 13 and 27; Mining Shares Carry Over Day, Jan. 24. 

PRicES ОР МЕтАГЗ (London).— Copper, cash, 55% : three months, 
961. Lead, English, 153—138; foreign, 151—155. Speller, 24—24. 
Tin, English, 185}—185; foreign cash, 183}, thr»e months, 1331. 
Iron, Cleveland, cash, 49/114, three montha, 50,9. 


CHILI TELEPHONE CO. (LTD.)—'lhe directors have declared. an 
interim dividend of 3s. per share (tax free) for tho half-year to Sept. 30. 

DIRECT UNITED STATES CABLE CO. (LTD.)—'l'n^? board recommend 
an interim dividend of 4s. per share. together with а bonus of 2s. per 
share, both tax free, payable 31st inst.. making, with the interim dividend 
already paid, а total distribution of 5 per cent. for the half-year ended 
Dee. 31 last. After placing £5,000 to reserve the carry forward is about 
&4.705. ГНО transfer books will be closed from lOth to 24 thinst. inclusive. 

EASTERN EXTENSION, CHINA & AUSTRALASIA TELEGRAPH CO. (LTD.) 
—Jhe interest on this companys 4 per cent. mortgage debenture stock 
for the half-year ending Jan. 31 will be paid by warrant on Feb. |. Thoe 
stock register will be closed from 27th to 31st inst. inclusive. 

MEXICAN LIGHT & POWER CO—A dividend of | per cent. ling 
been declared on the ordinary shares for the quarter ended Dee. 31. 

MEXICAN TRAMWAYS CO.— The directors hive declared a dividend of 
13 per cent. for the December quarter. 

STOCK EXCHANGE NOTICES.— l'he Stock Exchange Committee have 
granted quotations to a further issue of £35,000 4} per cent. first mort- 
gate prior lien gold bonds of the Montreal Water & Power Co. ; a further 
issue of 7.893 £5 fully- paid ordinary shares of the Para Electric Ruilways 
& Lighting Со. (Ltd.). and 50.000 £1 fully-paid 6 per cent. cumulative 
second preference shares of the South Metropolitan Electric Light & Power 
Co. (Ltd.). ‘The committee have been asked to allow £13,133 additional 
sterling 500- year 4 por cent. debenture stock of the Commercial Calde Co, 

WESTERN UNION TELEGRAPH CO.— The report for the quarter ended 
Dec. 31, 1910, states that at June 30, 1910, there was a surplus of 
$7.783.692.52 and net revenue for the quarter ended Sept. 30 was 
81,041.066.82, and appropriating for dividend of рег cent. paid Oct. 
15, 1910, S747.770.25 and interest on bonded. debt. $433,062.50, left 
surplus Sept. 30 of $4.493.926.59. Net revenues of the quarter ended 
Dec; Зі. based upon nearly completed returns for October, partial returns 
for November, and estimating the business for Decemebr, will be about 
$1.060.000.00, less interest on. bonded. debt. $433,062.50, leaving esti- 
mated net earnings for the quarter of. $1.226,957.20. И requires for 
dividend of 3 per cent. $747,796.50, deducting which, leaves a surplus of 
&3.973.067.29. A dividend of рог cent. will be payable on and after 
Jan. 16. 
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ELECTRICAL COMPANIES 
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Divi- NAME, 
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St Electric Railways and Tramways— Continued. 


St, |3#% Met. Rly. 3} per Cent.“ A” Deb. Stock.. 
St. 352 oria District ORN ы SUM 


Do. ае Cent. Cum. Pref 
е 44% | Do. 4$ per Cent, Deb. Stock 


= |44%| Do. 44% Bonds with coup. 6 
4% | Do. 4perCent. 154 Power Ho. Dbs. 


: .. | Yorkshire (W.R.) Elec. Tram s. О Pee 
Bt. se Do. 6 per Cent. Cum. РТС еса 
4$ | tDo. 44 рег Cent. Ist Debs. ......,...... 


Electric Manufacturing, &c. 


- 44% t Antor Cable Co. 44 % Deb. Stock .... 
1 Ф n Electricity и’ ОД езже каж 
1 97 Do. 6% Cum. Pf "^. t ооо 22925275 
1 2/0 | Babcock & Wilcox Ord.........- ну 
ае м ое 


| Do. Pref 
5 3 4/0 | British Insulated & ы Cables Ord.. 


Ос. 6 per Cent. Pref.......... eee 


et 4 d tDo. 4j per Cent. st ort. Deb. (гс4.).. 


British Westinghouse 6 per Cent. Pref.. 
a 6° Do. 6 pe: Cent. Prior Lien Dbs. (rd.).. 


St. | tDo. oss Cent, Mort. Deb. Bol ccs. 
ng. Co. 44% Perp. 1st Deb.Stock 

Эр 1Do. Perpetual 2nd Deb. Stock. » э әзе; 
5 5/0 | Callender's Cable Con. Ог4............. 
2/6 | Do, 5 рег Cent. Cum. Pref........... 


i) 44% | Do. 44 рег Cent. Ist Mort Debs. (red.).. 


2/3 | Castner- ler АКИ Das cocer ама 


t | 44%! Do. 4$ per Cent. Ist Mort. Deb. (red.). . 
0/8? Consolidated Electrical Co.........«. 


5 1/0 | Dick, Kerr & Co. Ога.........., EXER 
| 0/7: | Do. брег Cent. Cum. PIS essere) 
"t 44% 1Do. 4$ per Cent. Deb. ${осК.......... 
> Edison & Swan United (“ А" x E, (£3 ра. ) 
.. Do. (£5 paid) ............«.......,.. 
{Оо 4per Cent. Mort. Deb. Stock (red.) 
St $$ D^. 5 рег Cent. 2nd Deb. Stock...... 
2 ..  Edmundson's Elec. Corp. Ord....... Rd 
: ‚ Do. 6 per Cent. Cum. Pref. .......... 
St 44% |. Do 4i percent. Ist Mort. Deb. (red). 
{Electric Construction Со... ..... е... 
2 2/9; |; Do. 7 рег Cent. Cum. Prif онаа 
St. 4% Do. 4 per Cent. Ретр. Ist Mort. RS. 
10 It General Electric (1900) 5% Cum. Pref. 
St. 4% | Do. 4perCent. Ist Mort. ОеЬз........ 
5 5/0 | Henley's Telegraph Works Ord........- 
5 2/3 | Do. 4} per Cent. Рге!............... 
St | 44% | Do. 4$ per Cent. Ist Mort. Deb. Stock 
10 15/0 tindia Rubber, Gut. Per., &c., Wo: mu 
10] 5/0 | {Оо 5 per Cent. Cum. Pref. Кер 
100) 4% | ро. 4 рег Cent. Debs. (red. » ex 
l| .. | National Elec. Construction Co. 


l| .. | Richardsons, Westearth & Co., Ltd. Ord. 
Do. 6 per Cent. Cum. Pref. ....... 


IM d 
e" 44% | +Ро. 44 per Cent. Perp. Deb. Stock.. 


.. | Simplex Conduits Ord. ин, р 
9 .. n 6 per Cent. Cum. Pref. Aalen 


12, 12/0 | Telegraph Construction & Maintenance. . 
100 120 De 4 à er Cent. Deb. Bonds (1909) . 

1| 1/0 tes м 

1| 0/6 | De 5 рег Cent. non-Cum. Preference. . 


St. | 59 ‚ 5 per Cent. non-Cum. Preferred .. 
$ Do 4 ed Cent. Ist Mort. Db. Sk. (red) 
100 44% | Do. 4% per Cent. 2nd Mort. Deb. (гед. ! 


100 595 | Do. 5 рег Cent. 3rd Mort. Debs Scrip... 


10 109 С. White & Co. 6% Cum. Pref. .. .. 
1 4i Milan & Robinson үйгөн» аа 

B us per Cent. Cum. Рге{........... 
St. 4% Do. 4 per Cent. 1st Mort. Debs......- 


Tele»raphs. 

10) .. | Amazon Telegraph . TPT Cy Tee 
100] 5% | Do. 5 рег Cent. Debs. (red.) АРУ 
St. 15/0 | Anglo-American РРР ооо ооо > 
zy 30/0 | Do. зА, "ecc 99 зоо ооо о + 

Ё | 25 Do. eferred ...... 00.600.» МИМ" 
St. a% | „Commercial Cable 4 per Cent. ‘Deb. Stk.. Р 

| 6/6 itCuba Submarine Ord. .......•, обрана 


St. 4% | Dc. 4 per Cent. Mort. Deb. Sc (red.).. 


2/6 zsterr Extension «... enn ЕЕЕ 
ico 4a y 4 per Cent. Deb. Stock .......,.. 
25 4% Basuin ead S. Af., 496 Зет Sub. ‘Debs 


4 -G.N (of Copenhagen), ex Coupon 80 ...- 
25 


— — 
C3 C2 00 CO 


оо, 


St. 71d. | S, Met. Elec. Trams. & Ltg. 6% Cm. Pref. 
100 4% | Dc. 4 per Cent. Deb. Stock.......... 

Y Sunderland Dist. Elec. Trms. 5% 1stMtDb. 
x | Undergd E.Rys.Lon. 6% In.bds.withcoupó 
* | 595, | Do. 5% Prior Lien Bonds АЕ биР 
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Dnu A 


British Thoms'n-Houst'n 44% Ist Mt.Db. 


Co oc c с“ OO (л > сл > д> моо С“ (л + > С > 


7,4. МАМЫ с (Ship) Telegraph Ord. ...... 


0/6 Consolidated Signal СО ovnas dev v» vuU sue 
0/7} | Do. 6 per cent. Cum. Pref. .....•.,.. 
100! .. | Crompton & Co (Nos. 1 to 85,000) AMT 
1 5% | +00. 5 рег Cent. Ist Mort. Debs. (red... 
| 0/7; | Davis & Timmins ...... een nnn 
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ns & Maxim, Ltd., Ord........ 
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Q2) Q2 сл © ж Ci 4» Cn d» єл сл сл С 4 haan 
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10 

10 10/0| Du. Preference 10 рег CARE. коза 
5 2/0 | Direct Spanish Ord... «eese озна 
5 5/0 | Do. 10 per Cent. Cum. Pref....... 
50| 44% | +Do. 44 per Cent. Deb. .............. 
20| 4/0 | Direct United States C ubl. vn ad aad as 

100 

St. 


-— 
мю о OC) ыо C 


-- 


44% |, Direct West India Cable 44%КЕ. рь. (rd. j 
| 29/0 ‘TRastern Ordinary „еее нение, 
St. | 17/6 | Do. 3$ рег. Cent. Pret. Stack. od reni 


cr co 


оъ 


12/6 indo-Europearn "icc ое "XIII 
$e. Mackay Companies Common „+++... , 
“ekg Sarge TUNE DU Sus vanes ns 
Marconi's Wireless 1e eda eae tas 
ў абс & Europe'n Tel. ош. Dbs.(red.) 
Coast of America 


> со 


se bessetenescess 
/ ***ssedesusecos 
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Apr, Oct 
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Jan, July 


F,Mv, Ac,N 


} 

T d. | Oriental 
Do 6 per Cent. Gum. Pref. сосание 
49, | tDo. 4 per Cent. Red. Deb. Stock.. 
44% {1 Telephone Co. of Egypt 41?5Db Stk. (red. ) 
2 3/0 if United River Plate Ord. ex rights ...... 
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1} Mexico Trams Co. Com. 


SHARE LIS'T.—Continued. 


É |Divi- NAME, 
DEND 


Telephones. 


| bia Co. Pref. Stock. 


. f. Stock LLL UI +102010. 
Do. 6 per Cent. Cum. Ist Pref...ceccoes 
Do. 6 рег Cent. Cum. 2nd Pref......... 
Do. 5 рег Cent. non-Cum. 3rd Pref..... 


‘Dea Deb. Stock 3$ per Cent. (red.).. 
о. 


r 
New урт Telephone Со. 30 yr. Bnds... 


ї0о 5 рег Cent. Cum. Pref. ....... 


"Ра. 4% Dub, SE REdoescecesqnzt és 


Financial, Investment, &c. 


Elec. & Gen. Investment 6% Cum. Pref... 


Globe Telegraph & Trust 
Do. 6 per Cent. Pref. . 
Submarine Cables Trust (Cert.) e$ wit élite 


Colonial and Foreign Electric _ 


Railways, Tramways, vd 
it Anglo-Argentine 5% Cum. Ist Pref. ...... 


tDo. 4% Deb. Stock 
Doi; 074 BED SOC oaks каазата ex 


Auckland Elec. Trams. 5% Deb. ete 
it Brisbane Electric Trams. Invest. Ord . 


TDo. 4} рег Cent. Db. Prov. Certs....... 

| British Columbia EL.Rly. Df.Ord. ...... 
Do. Pref, Ord. Stock 

Do. 44 per Cent. Ist Mort. Debs... .... 

Do. Vancouver Power Debs. 

Do. 44% Регр. Con. Deb. St. ........ 

Buenos Ayres Lacroze Trams 134 Mt. Db. 


Buenos Ayres Port & City Tram, Ist Mt. 
Deb. Stock ЕРОН РТР 


10о. 5 рег Cent. Cum. Pref. 
TDo. 4}% Ist Deb. Stock (red).. 
Cape Electric: Tram. Shares. „=: ъа 
City of Buenos Ayres Trams = (1904) Sh. 
| +Ос, 4 per Cent. Deb. Stoc 
, Colombo Tr. & Ltg. 5% Ist Mt Db 


year Coup, Bis. ase iveveu ss dia'ceva te 


Mort. De bs. 
Kalgoorlie Elec. Trams Sh. ...... рт 
Do. SrperCent." A" Deb. Stock...... 
Do. 6perCent. " B" Ditto... 
Lisbon Elec. Trams. Ord. ....... Mc aa 
*Da Oper Gent. Cum. Pref. „ласо 
tDo. 5 рег Cent. Reg. Mort. Debs. d Va 
,*Madras Elec. Trams. 5% Deb. Stk. 
tManaos Trams and Lt. “Со. 5% Debs . dinate 
Manila Elec. Ry. $1,000 Gold Bonds. PO 


ороно 


St. 
| Do. Gen. Con. Ist Mort. 5% Gold Bds. 
| #00, 609550 yr. Mort. Ваз, 22 visu oat: 
Debs. (1922) (Nos. 601 to 2,002) ... 
Do. do. (Nos. и ёк 
Perth Elec. Trams Or4. 
| f2c Ist Mt. Db. Stock 


Сй PR ооо 155i? 
tDo. 44% Ist Mort. Deb. Stk, . kd 
Rio Janeiro Tram, Lt. & P. Co... ex riehts 
Оо. 30 yr. Gold Bnds. ex rizhts...... 
Do. 50yr. Mt. Bnds 


"d з ыы Baan Light & Power Co. 


Do. 5 рег Cent. 151 Mt. $500 Db. . 


Toronto Ry. Co. Ist Mt. 44% Ster. ‘Bonds 


Colonial and Foreign Electricity 
Supply, &c. 


Adelaide Elec. ^d avon ERES TN T 


Bombay E.S. 
1Do. 4} per Cent. LN те ye 


Do. 5% Cum. Pref . 
Calgary Power Со. 5% ist Mort. Bnas. 
'tCanadian Сеп. Elec. Со. Com. Sb. ss: 


j| Do. 7% Cm. РЁ Stock ....- essere "e 
б |!Сазїпег Electrolytic Alkali Co.(of U. S.A.) 
ist Mort. Stl. DIDS «iav wr rh 


Elect Development Co. of Ontario...... 
(Elec. Supply Co. of Victoria $ per Cent. 


ist Mort. Deb. S. Lass» v 
Indian Elec. Sup. & Trac. Co. 
Kalgoorlie Elec. Power & Lig. Ora. . 

Do. 6 per Cent. Cum. Pref. 


* |+Kaministiquia Power Co.5% Gold E Bnds... . 
:. | Madras Е. S. Corp. Ог3.......... ds 
Melbourne E. S. Co. 6%Cum. Pref. ...... 


tDo. 5% Ist Моне. Deb. Stock. . 
Gold Bonds жиз даб кае За ds AR 
Do. 5 Oum. Pret, St. vine sew 


| Montreal Lt. Ht. & Power Cap. St. 


^ | Northern Lt. Power & Coal 5% Gd. Bis . А 
‚) | River Plate Electricity Co. Ord. BUE une 
Do. 6 per Cent. non-Cum. Pref. Stk. .. 
+Ро. 5 рег Cent. Deb. Stock и... +. +... 
Shawinigan Water& Power Со.Са........| · 
tDo. 5 per Cent. Bds. .... Герт 
Do. 4} Per Con. Mt. ee = 


wesana Ma 


t Amer. Telephn. & Telegh. Сар. St. ...... 
[Do. Coll. Trust $1,000 4 per Cent. Bds. 
і Do. 4% Cons. Bonds 1998 кан 
^ Aneglo-Portug' se Tel. A ist Mt. Db. Stk. 
5| 5/0 | Chili Telephone ........... черле 
1 0/7; | Monte Video Telephone ОтЧ............. 
Do. 5 per Cent. Pref. . *"*"»99*9979*29^»9299* 


de— „а ot 
vooon” 


— — p а =. 


e 


Cent. Deb. Stock (red.)...... 
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> ue Ui d» die de de d аһ ©) e сл сл > (л сл OS C P Go >» C 92 
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oO wo 


eoo 


fDo. 596 Cum. 2nd Pref... ......«* — fo Dec | 92i 


One с; © 


Do. 5 per Cent. Cum. Pref. t Ord .... 


— 00 o 


Do. 5% Cum. Per». Pref. Stock... b Es 


e UU Cr А А д Ui ded OR dade Сл 2 
. Como oooo-uo 


— 


сл > > 


Havana Elec. Ry. Con, Mt. 5% $1,000 50 
Hong Kong Tramways Co. 5 per Cent. 151 


с л 


сл 


‘anne une bao ANAD с” л oi on oi On сл 4 & CO 


Montreal St. Ry. Sterling 4} per Cent. 


-- 


эмо 


tDo. 5 per Cent. 2nd Mort. Deb. eee ^ 
| Calcutta Elec. би у Ord. .... 


сл Ov ©л & Ол > Сл Сл 
— 4 — — 

wo Nee” 

оо voocoooocoo 


сл ns 


СЕУ 
-- 


с. 


rMexican Elec. Light Co. 5% Ist Mort. 
Mexican Lt & Power Co. Com. St. че... 


Do. 5% ist Mort. Gold Bndk ores 
Monterey "Rly. L. & P. Co. i Mort.Db. Ss 
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Quenched Spark Oscillations. 

Іх another column Mr. В. C. GALLETTI contributes a very 
instructive article on quenched spark methods of generating 
electrical oscillations for the purpose of wireless telegraphy. 
It will be remembered that the quenched spark method was 
discovered by Max WIEN some four vears ago, and that it 
consists in causing a non-oscillatory spark in a primary cir- 
cuit to jerk a secondary oscillatory circuit into strong 
vibration. The method has been elaborated and put into 
commercial operation by БЕРЕГ and by the Gesellschaft fiir 
Drahtlose Telegraphie. Its principal and obvious advan- 
tage seems to be that the secondary cireuit, when arranged 
as a wireless telegraph antenna, emits electrical waves of a 
single frequency, and not of two frequencies as is the case 
with the ordinary spark method of generating electrica; 
oscillations, The question of the efficienev of the method 
has been the subject of much discussion. The Lepel and 


the Telefunken engineers have claimed efficiencies of trans- 
ference of energy from the primary to the secondary circuit 
as high as 70 per cent. ; but the measurements of 
EccLes and Млкомев suggested that about 50 per cent. 
was a more trustworthy figure. In the present communica- 
tion Mr. GALLETTI, by а chain of experiments, appears to 
show that the efficiency of the transference may amount to 
as much as 80 per cent. 
— 

THERE is, however, considerable difference between the 
Galletti method and that of the other workers. Тһе latter 
used a pressure of about 500 volts across а gap. whereas 
GALLETTI is using much higher voltages, so far as can be 
judged from his too brief description of the character of his 
gaps. Moreover, those experimenters using low pressures 
employed choking coils of considerable impedance in the 
supply mains, while GALLETTI seems to be working without 
choking coils at all. This may have a profound effect on 
the frequency of the discharges and on the wastage of power 
as heat in the short spark-gaps. 
portant question of efficiency. the present article has several 


But apart from this im- 
other interesting features. The author's suggestion as to a 
probable cause of the quenching of the spark is noteworthy 
—namely, that the heating of the gas enclosed in the gap 
causes а sudden increase of gaseous pressure which, by rais- 
ing the dielectric strength of the gas, stops the discharge 
suddenly in the manner desired. This is a hypothesis that 
stands т marked contrast to the usual theory that the 
abstraction of heat frcm the gas bv the surrounding cooled 
metal is the cause of the sudden quenching of the spark. 
Another, and. not the least interesting, part of the author's 
work deals with the photographs of the sparks. Dy means 
of these photographs he has established, among other things, 
that the discharges follow one another at an extremely rapid 


rate in his apparatus. 


The Experimental Lighting in Gower-street. | 
IN this issue our readers will find some very interesting 
measurements by Mr. KENELM EpGCUMRE on the experi- 
mental lighting in Gower-street, London. Competitive 
displays of gas and electric lighting are toe ee oe 
just at present, the Holborn Borough Council а 
invited the Gas Light & Coke Co. and the сов г y 
companies to do their best with their Ам à pu 
nants. Оп behalf of electric light the work was carriec ou 


by the Metropolitan Electric Supply Co. The specification 
called for lamps of 300 c.p., the measurements to be made 
at angles of 20 deg. and 50 deg. with the horizontal, the 


P ae ' 
mean of such measurements being taken a& the candle- 


power for the purpose of tests. We need. not here deal with 
the objections to adopting this method, whieh follows 
the specification recently issued by the Westminster City 
Council, but we shall pass on at once to the actual results 
obtained. It appears that both the gas and the electric 
lamps are well above the specified candle- power, that of 
the gas lamps averaging 475 and that of the electric lamps 
430 ср. Тһе gas journals, therefore, need not have any 
grievance against Ше electricity supply companies for 
putting in higher candle: power than was specified. 


d 


THE most interesting fact, however, is that the illumina- 
tion is much more even in the case of the electric light 
than with the gas light. ‘The ratio of maximum to mini- 
mum with the former being 5 to 1, and with the latter 10 to 1. 
The minimum is about the same in both cases. The better 
effect in the case of electricity is no doubt due to the 
higher posts which are used and to the particular charac- 
teristic curves of the lamps, so that the illumination is 
better even though the posts are a greater distance apart. 
As regards the characteristics of the electric lamps, Mr. 
© Ерссомве finds that the candle-power at 20 deg. with the 
horizontal is some 30 per cent. greater than it 18 at 50 deg., 
as against 15 per cent. in the case of the gas lamps. For 
some reason or other only horizontal reflectors have been 
permitted. This stipulation is obviously in favour of gas, 
as there is a difliculty in providing any other form for gas 
lamps; nevertheless the eflect of the electric lighting is 
certainly the better of the two, aud we think the electricity 
supply companies are to be very distinctly congratulated 
on the result. 


=ж== 
Submarine Telephonic Transmission. 

THE adjourned discussion on Major W. A. J. О’МЕЛВА 5 
Paper on “ Submarine Cables for Long Distance Telephone 
Circuits” has provided matter of considerable interest. 
The vexed question as to whether there is really а field of 
application for continuous loading was the subject of а 
great deal of debate. Some specific figures were given by 
Mr. Сил, to show that, under the usual conditions apper- 
taining to telephonie practice, a continuously loaded land 
cable would cost something like twice as much as an equiva- 
lent coil-loaded cable, even if the cables were laid direct in 
the ground. No definite comparative figures were put 
forward by the advocates of continuous loading. 


== — х 


Pror. S. P. Тномрвох`в method of inductive shunt load- 
ing, when applied to telephony, was referred to unfavourably 
by Messrs. TREMAINE, Davies and COHEN. The last men- 
tioned gave particulars of tests carried out on a 20-mile cable 
‘circuit with inductive shunts, showing that the variation of 
attenuation with frequency (and thus the distortion between 
the usual speech limits) was considerably greater with the 
shunt-loaded line than when the line was unloaded. We under- 
stand that in these tests the coils were spaced in accordance 
with the Pupin spacing formula. It would be a matter of 
considerable interest if Prof. THompson would publish some 
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definite proposals for loading a length of some standard type 
of cable by his method and would give the results he antici- 
pates. In the present advanced state of the mathematics 
involved it is quite an easy matter to calculate exactly 
what will happen with almost any combination of effective 
resistances, inductances, capacities and leakance applied to 
a telephone line. Н Prof. Тномрѕом could produce some 
definite figures he would probably find telephone engineers 
quite ready to submit his method to a practical test. Аз 
regards other topics, the “ centibeta," the suggested new unit 
of telephonic transmission, was commented on adversely. 
It was mentioned that the use of attenuation length, as à 
unit, introduced по special advantages over the standard 
cable, and, on the other hand, was not so universally applic- 
able as the latter. In any event, even if a unit of the 
attenuation length form were at any time adopted, the 
name suggested would probably not be considered satis- 
factory. Аз is usual with a Paper on this subject, the dis- 
cussion indicated what a large number of important points 
confront the telephone engineer, which he must needs solve 
for the advancement of his work and which are always а 
fruitful subject for debate. 
—! 

Electricity Supply Undertakings. 

А coop idea of recent progress in electricitv supply, as 
well as of probable developments in the near future, can be 
obtained from an examination of the Table presented as а 
Supplement to our readers this week, This Table, which is 
the largest of the series, contains particulars of those under- 
takings which supply electrical energy in the United 
Kingdom for lighting and power, but which do not possess 
About two-thirds of the generating 
stations giving a public supply m this country come under 
this heading, but the majority of large provincial under- 


a tramway load. 


takings supply energy for electric traction, and therefore 
do not appear in the Table m question. On account of 
alterations in the numbering and of the transfer of certain 
stations to other Tables, it is not at once apparent how 
many new entries have been included on the present 
occasion, so we may here mention that particulars of seven 
undertakings which have recently commenced supply are 
given, whilst a few very small stations that have been in 
operation for some years have also been included for the 
first time. Although the new undertakings are, of neces- 
sity, in most cases small, it appears that there is now more 
activity in the electricity supply world. Thus, an effort 
is being made to put in force powers for supply granted 
some time ago, whilst powers for the carrving out of a 
number of schemes are being sought in the coming session 
of Parliament. In most cases there is undoubtedly an 
intention on the part of applicants to proceed with an 
electricity supply scheme, and not, as was the case some 
years ago, merely to let the powers granted he dormant. 
From this, as well as other points of view, the present Table 
shows very encouraging prospects m front of the electricity 
supply industry. 
— 


As to older undertakings, these are by no means 
standing still, and both as regards connections to the mains 
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and generating plant considerable extensions have taken 
place. Аз typical of this we may instance the motor 
load at Glasgow, which has increased from 29,505 н.р. to 
32,918 H.P., and that at Leeds from 12,400 н.р. to 14,400 n.»., 
whilst the Citv of London Electric Lighting Co. record an 
increase of nearly 2,000 н.р., the motors connected to this 
Company's mains totalling 22,690 н.р. In one instance, 
where the horse-power of the motors installed was stated 
as 117-574, we do not suppose the records were kept with 
this undesirable accuracy ; but perhaps the figure was 
calculated from the kilowatt capacity of the machines. 
It is becoming more difficult each year to condense into a 
few lines particulars of the various tariffs that are in force, 
and the tendency during recent years for engineers to offer 
consumers a multiplicity of systems of charging has been 
very marked. Where a new tariff attracts a fresh class of 
consumer its introduction is probably justified, but sim- 
plicity in charging is to be desired, and in this respect the 
gas companies are at a distinct advantage. As the Table 
does not differ in its main features from that of last vear, 
further comment is here unnecessary ; but we should like 
to thank the engineers of the various undertakings for the 
trouble they have taken in furnishing us with the statistics. 


a_a 


Sir W. H. Preece, K.C.B., F.R.S. —We аге glad to be able 
to state that Sir William Preece, who left England for South 
Africa on Saturday last оп the Union Castle steamer “ Saxon.” 
although he has undertaken the journey primarily for reasons 
of health, had, before his departure, entirely recovered from 
the serious illness which had troubled him for some years past, 
and which necessitated a somewhat dangerous operation. Міг 
William was born in 1834, and is consequently aged 77. He 
has been for nearly 60 years in active service, and those who 
have been in touch with him during this long period know 
how hard he has worked, and will be pleased to know that. he 
is in such a condition of health as to enable him to take a 
journey which is likely to cover a period of about three 
months. All who know him will wish him “ bon voyage” and 
a safe return. 


Wireless Telegraphy on Brazilian Ships.—The “ Electrical 
Review and Western Electrician ” states that the United Wire- 
less Co. of New York is placing its wireless system on all the 
ships operated by the Lloyd Brazileiro, the large subsidised 
line of Brazilian steamers. Stations at six strategic points on 
the coast were erected for the same Company, to be operated in 
conjunction with the national telegraph lines of Brazil. The 
stations already in service have proved so successful that the 
Brazilian Government has given permission to set up stations 
at 20 more coast points, from the Amazon to the southernmost 
point of Brazil. Although the warships recently built. for 
Brazil are equipped with another system, it is probable that, as 
a result of the excellent showing made,“ United? wireless systems 
will soon be placed on war vessels. ,, 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair. 


Assab —Perim  ........... Р July 8, 1909 е — 
Malta—Tripoli.............. April 20, 1910 ~. = 
Latakia—Palura..... Бе Млу 26, 1910 n — 
Tourane Amoy..... ...... ...... Sept. 25, 1910 vile pe 
Paramaribo—Cayenne ......... Oct. 1, 1910 .. Jan. 16, 191 
Teneriffe—St. Louis .......-.... Oct. 27, 1910 aa — 
Djedda—Suakim ........... - . Dec. 50, 1910 ade — 

Cao Haitjen— Puerto Plata... Jan. 3, 1911 " 


Port de France—Paramaribo Jan. 7, 1911 
Dakar— Conakry оос не Jane 17, 1911 "T Е 
Hong Копи — Macao „лини. Фа. 718, 1911 ~. 


Jan. 17, 1911 


Railwav 


* Wireless Railway Signals.—A note in the “ 


Gazette " states that the Perry Prentice wireless apparatus for 


operating a cab signal, and for applying the brakes, has been 
fitted to the Canadian Pacific locomotive No. 798. The appa- 
ratus was successfully tried with a train of 12 freight cars near 
Toronto, on December 8th. In this apparatus а coherer on the 
locomotive is actuated by oscillations from a current flowing 
through а wire which is strung along the line. In the Canadian 
Pacific experiments, this wire is laid on the sleepers between 
the rails, and the antenna connecting with the coherer is sus- 
pended beneath the engine, so as to be carried along about 
61n. above the ballast. The line of the Canadian Pacific 
between North Parkdale and West Toronto has been equipped 
with six block sections, each about $ mile long, and the eurrent— 
which is alternating—in the wire which is used for actuating the 
stopping arrangement 1s controlled by the track relavs of the 
block sections in а manner similar to that used with distant 
control signals. The wire extends throughout the length of the 
road signalled, and is arranged normally to hold the cab appar- 
atus in the " proceed " position ; and the stop or caution indi- 
cation is produced bv opening the circuit. The apparatus in 
the cab is arranged so that the first effect of a caution signal is 
to sound a whistle ; and the automatic application of the brakes 
does not take place until three seconds after the sound of the 
whistle. 

Telephone Transfer Arbitration.—An aunouncement was 
made early this week, which has since received official con- 
firmation, that Mr. Dugald Caleb Jackson, of Boston, U.S.A.. 
has been retained by the Postmaster-General to advise the 
Post Office in matters connected. with the valuation of the 
National Telephone Co.s property about to be transferred 
to the State, under the purchase agreement of February 2, 
1905. In connection with this agreement, it will be remem- 
bered, a Select Committee was appointed on May 22, 1905, to 
decide whether it was desirable in the public interest that this 
agreement should become binding. "The report of this Com- 
mittee was presented in August, 1906. and will be found fully 
abstracted in Тнк ELeEcrrician “Electrical Trades’ Direc- 
tory and Handbook” for 1907, pages 526-7. Following the 
original agreement of 1905 were four schedules. The third of 
these was a specification of and regulations concerning the 
plant which was to be taken over by the Postmaster-General 
under the agreement, and Schedule 4 described the maximum 
and minimum charges for use of the exchange systems of the 
Company other than that of the London exchanges. These 
schedules are given in full in the DIRECTORY AND. HANDBOOK 
for 1910, pages 659 to 662. The supplemental agreement of 
August 8, 1905, contained a new clause in substitution for the 
original purchase clause 4 in the agreement of February 2, 
1905, making it clear that all plant, land, buildings, stores and 
furniture are to be purchased at their “ then value " (exclusive 
of anv allowance for past or future profits, or any compensation 
for compulsory sale or other consideration). Sub-section 2 of 
the original clause 4 was also amended to provide for the 
acquisition by the Postmaster-General of апу licensed tele- 
phonic business which the Company is entitled to carry on 
after 1911 at a price to be agreed upon.  Sub-section 3 pro- 
vides that апу private wire business of the Company (apart 
from апу plant, land and buildings used in connection there- 
with) shall be acquired on tlie basis of three vears’ purchase of 
the net profits on the average of the three vears ending 
December 31, 1911. It is in connection with these matters 
that Mr. Jackson has been appointed to assist the Postmaster- 
General. The National Company have, № 18 stated, also 
engaged an independent adviser (whose name will be announced 
in due course), and both gentlemen will be present, we under- 
stand, at the next sitting of the arbitrators, who have for some 
time past been engaged in settling the preliminaries and the 
routine work of the arbitration. Мг. Jackson will be best 
known for his close association with Edison interests in America. 
He was for many years connected with the Sprague ey, 
and has had much to do with the ee of b COSTI 
railway and power projects in the States, where he occupies a 
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prominent position as a consultaut. Mr. Jackson was born 
in 1865, and graduated С.Е. at Pennsylvania State College т 


1885. He now practices as head of the firm of D. C. & Wm. B. 


Jackson, but was from 1891 to 1906 professor of electrical 
engineering at the University of Wisconsin, and is at present 
professor of electrical engineering at Massachusetts Institute 
of Technology. Не is the author of “А Text-book of 
Electro-Magnetism and the Construction of Dynamos,” 
and joint author of * Electricity and Magnetism " and “ Alter- 
nating Currents and Alternating-current Machinery,” all pub- 
lished in America. He is of Quaker stock and was born at 
Pennsylvania. The Post Office, it 13 stated, have a staff of 
between 300 and 400 engineers, surveyors, &c., engaged on 
the work of valuation. and the Company is proceeding with its 
own valuation at the same time. The task is a colossal one, 
and is not likely to be completed and ready in time to be put 
before the Railwav and Canal Commissioners (the arbitrators 
appointed by the parties) at their earlier sittings, nor until 
some time after the date of the actual transfer, December 31st 
next. Аза preliminary it is announced that it is the intention 
of the Post Office to make as little change in the present 
arrangements as possible, and that the National Telephone 
Co.’s offices at. Telephone House. Victoria Embankment, will 
remain the headquarters of the telephone service. 


Reduction of Working Costs on the Rand.—To ensure 
that a commercial concern shall earn as large a profit as possi- 
ble it 1$ necessary that 1ts working costs should be reduced to 
their lowest figure. The special commissioner of the © Inves- 
tors’ Guardian " has recently investigated this proposition 
with regard to conditions on the Rand and has reported on 
his findings їп a recently issued pamphlet with the above title. 
He finds that since the South African war working costs have 
been reduced owing to the following causes: increased labour 
efficiency, though the actual cost of labour has been increased ; 
the employment of heavier stamps and mills; the use of a 
single shift; amalgamation and friendly business relations; and 
last, but not least. the employment of electric power. The 
extended use of this form of energy is, in fact, likely still 
further to lower the working costs ш the immediate future. 
The electrification of the Rand mines and the Eckstein group 
is expected to effect а saving of 64. per ton milled. The 
pamphlet concludes with some interesting figures on the 
present working costs ш the mines. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. Kenelm Edgecumbe contributes an article on “ The Experi- 
mental Lighting in Gower-street."' 

Мг. В. С. Galletti contributes an article on the '* Syntony of a 
Quenched Spark.” ‘The experiments are of unusual interest because 
they were carried out with very high direct-current pressures on one 
of the Thury transmission lines. 

We describe the electrical equipment of the Palladium, the most 
recent addition to London's variety theatres. 

At a recent meeting of the Glasgow Local Section of the Institu- 
tion of Electrical Engincers, Mr. W. W. Lackie read a Paper on 
** Everyday Uses of Electricity." 

At the meeting of the Institution of Electrical Engineers last week 
the adjourned discussion on Major O'Meara's Paper was concluded. 


We continue our description of the new apparatus shown at the 
recent exhibition held by the Physical Society. 

Hull Bridges Committee have included £3.000 in their estimates for 
the electrical operation of the new Sculcoates Bridge. 

The report of the East London Railway Co. states that an elec- 
trical firm is making a survey of the line with a view to submitting 
estimates of the cost of operating the passenger trains electrically. 

The Central London and Great Western Railway Companies have 
decided to promote a bill for authorising an extension of the Central 
London Railway from Wood-lane to Ealing Broadway. 

The Г.В. & S.C. Railway co. have intimated that if their electric 
line to the Crystal Palace is successful they will extend the electric 
system to Croydon. 


Oldham Electricity Committee have decided to put down addi- 
tional plant at the Greenhill electricitv works, including a 1.200 kw 
mixed pressure steam turbine, condensing plant, &c. 

Mr. C. A. King. the arbitrator appointed by the Board of Trade to 
decide the price t o be paid by West Hartlepool Corporation їо the 
Hartlepool Electric Tramways Со. for certain tramways which are 
being taken over by the Corporation, has been hearing evidence this 
week. 


Legal.—We continue ourreport of the proceed ings in the action 
brought by Marconi and others against the British Radio-Telegraph 
& Telephone Co.. the hearing of which has been eontinued by Mr. 
Justice Parker this week, and was not concluded when we went to 
press. 


OBITUARY. 


SIR FRaNcIs GALTON.—We regret to record the death, in his 
89th year, of Sir Francis Galton, F.R.S.. which took place at Grave 
shott House. Haslemere. on Tuesday last. Francis Galton, traveller. 
meteorologist and anthropologist, was born at Duddeston, on Feb- 
ruary 16. 1822. It is interesting to note, т connection with his work 
and his views on the heredity of genius. that he was a cousin of Chas. 
Darwin. while Erasmus Darwin was his maternal grandfather. Не 
was educated at King Edward VI.'s School, Birmingham, and at first 
determined to devote himself to the study of medicine. With this 
end in view he became a student at the Birmingham General Hos- 
pital, and then at King’s College, London. In 1840 he entered 
Trinity College. Cambridge. and took a poll degree in 1843. Alter 
several vears devoted to travel and geographical research, he began 
to turn his attention to meteorological studies. The result of this 
was а great improvement in the mapping of the data of this subject. 
a thesis which was developed in ** Meteorographica ; or Methods of 
Mapping the Weather." To him is also due the invention of the 
term '' anticyclone," which now appears so frequently in our weather 
reports, 

Galton's name. however. is best known in connection with his 
anthropological inquiries, more especially in regard to the laws of 
heredity. Here a distinguishing feature of his work was the appli- 
cation of statistical methods. He published numerous works on this 
subject. including one in which the salient events in the lives of 180 
men, prominent in British science at the time, were analysed, and 
another in which was a study of the distribution of successes and of 
natural ability among the kinsfolk of the Royal Societv. He de- 
veloped the system of finger-print identification which was after- 
wards combined with that due to Bertillon to form a method of track- 
ing criminals. 

In 1860 Francis Galton was elected a fellow of the Roval Society. 
He received the Royal Medal in 1886 and the Darwin Medal in 1902. 
He was knighted in 1909. 


PERSONAL NOTES. 


Mr. А. F. Clement, telegraph engineer and superintendent of the 
North British Railway Co., retired from the service on Tuesday 
under the operation of the age limit. He 13 succeeded by Mr. David 
Wells, who acted as assistant for many years. 

Mr. Clement commenced his career with the Electric & Internationa 
Telegraph Co. in Edinburgh in 1861, but in 1864 his services were trans- 
ferred to the Scottish N.E. Railway Co. at Aberdeen, and when that 
Company was absorbed by the Caledonian Railway Co. he remained in 
their service until 1867. While at Aberdeen he worked under the late 
Mr. Edward Gilbert, superintendent. Mr. Gilbert was appointed tele- 
graph engineer and superintendent to the North British Railway Co. in 
1867, and shortly afterwards he appointed Мг. Clement as his chief assis- 
tant. In 1874, on Mr. Gilbert's resignation to fill an important appoint- 
ment in Japan, Mr. Clement succeeded him as telegraph engineer and 
superintendent of the North British Company. 


—À 


APPOINTMENTS VACANT AND FILLED. 


An assistant telegraph mechanieian is required for the Lagos 
Government Railway. in Southern Nigeria, for two tours, each of 
12 months residential service, with possible extension. Salary £250 
а year, with free single quarters. Applications to Messrs, В. Elliott, 


Cooper and Frederic Shelford. consulting engineers for West African 
Government Railways, 1, Victoria-street, London. S.W. 
advertisement. 

A leading firm of British electrica! manufacturers advertise for a 
capable manager or sales manager for Spain. 
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The governing body of Northampton Polytechnic Institute, St. 
John-street, London, E.C., invite applications for the post of assis- 
tant junior demonstrator in the laboratories of the electrical engineer- 
ing and applied physics department. Commencing salary £80 per 
annum. Particulars from the principal, Dr. R. Mullineux Walmsley, 
to whom applications by Jan. 24. See an advertisement. 

An assistant installation inspector is required, with experience in 
the testing of power and lighting installations. Salary 30s. per week. 
Applications to the engineer and manager, Stepney electricity works, 
27, Osborn-street, London, E., by Wednesday Jan. 25. See also an 
advertisement. 

A junior draughtsman is wanted, used to light repetition work and 
electrical switchgear. See advertisement. 


The Wovernment of New Zealand invite applications for the post of 
electrical engineer for public works. Salary £800 per annum. 
Preference will be given to applicants possessing hydraulic as well as 
electrical qualifications. Applications to the High Commissioner 
for New Zealand, 13, Victoria-street. London, S.W., by Feb. 7. 


Ап assistant and demonstrator in the engineering department of 
the Devonport Technical School is wanted on March 1, 1911. Salary 
£80, rising by annual increments of £10 to £100. Applicants must 
have had experience in both electrical and mechanical works. 
Application forms from the Secretary for Education, Mr. W. H. 
Crang, Education Office, 27, Ker-street, Devonport, to whom 
applications by Jan. 31. 


Limerick Electric Lighting Committee have appointed Mr. Cloran 
engineer and manager of the municipal electricity works. 


Prof. D. C. Jackson. of Chicago and Boston (U.S..4.), has been re- 
tained by the Postmaster-General as an independent expert т con- 
nection with the arbitration proceedings between the Post Office and 
the National Telephone Co. as to the value of the undertaking of the 
Company, which is to be transferred to the Post Oftice at the end of 
the year. Prof. Jackson sailed for England оп Wednesday in the 
" Lusitania." 


Mr. F. S. Fox. sales engineer at Worcester electricity works, has 
been appointed canvasser to the Hampstead (London) undertaking. 
at а salary of £200 per annum. There were 140 candidates. 


INSTITUTIONS AND SOCIETIES. 


Birmingham Local Section Annual Dinner.—Mr. M. J. Railing. 


chairman of the Birmingham Loca! Section, presided at the annual 


dinner held on Wednesday evening. 18th inst. There was a good 
attendance, and the guests included Major W. А. J. O'Meara, C. M.G.. 
Dr. G. Карр, Mr. С. H. Wordingham, Мг. В. К. Morcom. Mr. A. M. 
Taylor (vice-ehairman, Birmingham Local Section), Mr. T. Harding 


‘Churton (chairman, Yorkshire Local Section), Mr. Н. Hirst, 


Dr. D. К. Morris, Dr. W. E. Sumpner, Mr. G. Batey. Col. J. Е. Lister, 
Мг. P. Е. Rowell (secretary. Inst. E. E.) and Mr. Н. B. Matthews (hon. 
sec., Birmingham Local Section). Mr. S. Z. de Ferranti (President 
of the Institution) was unfortunately prevented from attending 
owing to the breakdown of a taxi-cab in Sheftield. a cireumstance 
which caused him to miss the connection to Brimingham. The 
speeches were short and to the point. Мг. Railing laid stress on the 
need for strengthening the ties between the central institution and 
the local sections. Birmingham, he said, included in its area four 
of the largest purely electrical manufacturing establishments in the 
country, beside many allied engineering firms, and on this account 
played a most important, part in the support of the industry. In 
addition the University and municipal technical school provided 


young men who entered the profession and were enabled to carry it on. 


Major O'Meara acted as deputy for Mr. Ferranti in an excellent im- 
promptu speech, and Mr. R. K. Morcom was guilty of the epigram 


‚ $6 А "P * . . ‘pe 
Competition is a struggle between virtue and necessitv," which 


caused great amusement. He also told several good stories bearing 
on coal consumption guarantees. "The forbidden subject associated 
with the “honourable member for West Birmingham ” was only gently 
hinted at, and Mr. T. Harding Churton, full of Yorkshire enthusiasm, 
merely called attention to the reticence shown on this subject in the 
tvening's proceedings. Mr. C. Н. Wordingham paid a compliment 
to Birmingham manufacturers in pointing out that they supplied a 
good deal of the electrical plant which went into our battleships. 
Мг. М. Solomon in proposing the chairman, committed a faur pas in 
chiding Mr. Ferranti for not making use of an electric tube train to 
Convey him to the station when the petrol driven taxi-cab failed him ; 
Mr. Solomon was evidently under the impression that Mr. Ferranti 
was travelling from London and not from Sheftield as was actually 
the саве, "The proceedings terminated with an impromptu smoking 
Concert, the items being contributed by Messrs. Foulds, Watson and 
Warrilow. 
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Yorkshire Section of the Institution of Electrical Engineers.—On 
Wednesday. January llth, Dr. Henry Stroud, of the Armstrong 
College, Newcastle-on-Tyne. gave an interesting illustrated address 
to the members of this Section at the Leeds University on {Radio 
Telegraphy." — Dr. Stroud described very fully the apparatus in uso 
in the Physical Department of the Armstrong College. which is used 
for experimental purposes. A description of the station appcared 
in the technical press in 1909. when Dr. Stroud. as chairman of the 
Newcastle Local Section, gave a similar address before that body, an 
abstract of which appeared in the Institution * Journal." А general 
idea was given of the principles and modern developments of radio- 
telegraphy, with special reference to the Armstrong station and its 
objects. 

The Tramways and Light Railways Association.—Commencing 
with the January number. the official circular of this Association now 
becomes the '* Journal " of the Tramways апа Light Railways Asso- 
ciation. This number contains a detailed list of tramway bills or 
bills containing provisions relating to tramways, deposited in Parlia- 
ment in the current session ; an article on rail wear (illustrated). by 
a“ Member of the Association”: matters relating to the Association, 
and the annual list of members. It is announced that the annual dinner 
and smoking concert will be held during the month ot February. if 
possible on Friday, the 17th. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 20th (to.day). 


INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Meeting at Storev's Gate. Paper on ‘ Modern Electric 
Dock Equipment, with Special Reference to Electrically-operated 
Coal Hoists,” by Messrs. W. Dixon and G. Н. Baxter. 


GLASGOW STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
& pan. Meeting at the Glasgow Technical College. 


Rovar INstirv tion, 
9 p.m. Meeting at Albemarle-street. — Discourse on ‘ Chemical and 
Physical Change at Low Temperatures,” by Sir James Dewar, 
F.R.S. 


TUESDAY, January 24th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRIC AT, 
ENGINEERS, 
7:00 pan. Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on" Switchboard Measuring 
Instruments," by Mr. H. T. Warner. 


WEDNESDAY, January 25th. 
Royan Society OF Arts. 

S p.m. Meeting at John.street, Adelphi. Paper on “ Motor 
Transport in Great Britain," by Mr. H. М. Wyatt. 

THURSDAY, January 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
Spam. Meeting at Victoria Embankment, М.С. Papers on “Long- 
Distance Transmission of Electrical Energy.” by Mr. W. T. Taylor, 
and on “ Extra High-Pressure Transmission Lines," by Messrs. 
К. Borlase Matthews and С. T. Wilkinson. 
FRIDAY, January 27th. 
Puvsicar, SOCIETY. 

5 p.n. Meeting at University College, Gower-street. Agenda :— 
“А Demonstration of Phase Difference between the Primary 
and Secondary Currents of a Transformer by Means of a Simple 
Apparatus," by Prof. F. T. Trouton, F.R.S. “А Note on the 
Experimental Measurement of the High-Frequeney Resistance 
of Wires," by Prof. J. A. Fleming. F.R.S. “Тһе Measurement 
of Energy Losses in Condensers Traversed by High-Frequency 
Oscillations.” Бу Prof. J. А. Fleming, F.R.S. and Mr. С. В. 
Dyke. “Some Resonance Curves taken with Impact and 
Spark Discharges.” by Prof. J. А. Fleming, F.R.S.. and Mr. 
G. B. Dyke. 

ROYAL IwssTITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse оп“ Radio- 
activity as a Kinetie Theory of a Fourth State of Matter," by 
Prof. W. H. Bragg. F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding. Lieut..Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, January 23rd, “ А” Company—Technical Drill, 7 to 10 p.m. 
Tuesday, January 24th, “ В” Company—Technical Drill, 7 to 10 p.m. 
Thursday, January 26th, “ C” Company—Technical Drill, 7 to 10 p.m. 
Friday, January 27th. “ D" Company— Technical Drill, 7 to 10 p.m. 
Saturday, January 28th, “ D" Company's Annual Dinner, at the Cabin 

Restaurant, Caxton House, Westminster, S.W., at 7:30 p.m. 
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SYNTONY OF A QUENCHED SPARK. 
BY В. С. GALLETTI. 


Summary.~-The author describes experiments on the syntony 
obtained with sparks from high-pressure continuous currents, and 
considers the theory of the subject. The experiments were carried 
out at Lyons on the Moutiers- Lyons line transmitting energy on the 
Thury system at а pressure up to 127,000 volts. 'The pressure used 
in the experiments was 34,000 volts. 


. Independently of oscillatory recurrence the manner of varia- 

tion of any electric discharge, even in one direction only, must 
affect the transference of its energy to a secondary circuit ; 
the which remains a truism in spite of irresponsiveness to 
syntony of various types of quenched spark. The curve of 
E.M.F. due to the quenched sparks which are not responsive 
to svntonv can present only one maximum worth considering ; 
but if a quenched spark be produced such that the suddenness 
of decrease of its current is comparable with the suddenness of 
its increase, there must. be at least two notable maxima т the 
resulting curve of E.M.F., and therefore phenomena of syntony 
will appear. 
“How exquisite may be a syntony of this sort will be seen 
from the following table of aerial currents, transmitting and 
receiving, recorded at my plant at Lyons where the oscillatory 
power is produced by primary discharges which are actually 
unidirectional :— 


Instrument reading proportional to 
mean square currents in aerials, 


— 


Transmitting primary. | Transmitting. 


| Receiving. 
0:005 wave-length out of tune ds 13 20 
In relative syntony...............- A 20:5 59 


In absolute syntony .................. | 37°25 194 


^ The transmitting arrangement emploved was that shown in 
Fig. 1. In this figure the aerial oscillatory frequency 15 174,000 


1 
рег second = T 
1 


=-. The quenched spark S for the experiment considered is 
т 


formed between copper discs fitted with mica rings. The cur- 
rents marked in Fig. 1 are for absolute syntony. Further, а 
(=supply current) is the reading both of a hot wire ammeter 
and of a shunted field galvanometer, which fact proves that 
the effective current=mean current within the approxima- 
tion of the instruments used. J=effective primary current 
read on hot wire ammeter and confirmed by fusing a star of 
fine copper wires, The aerial current, marked as 45 amperes, 
is determined in the same way as J. 

In the table given above are shown the squares of readings 
of a shunted hot-wire ammeter in the transmitting aerial, 
while the figures for receiving are millimetres on the scale of a 
Duddell thermo-galvanometer, whose deflections are propor- 
tional to the mean squares of received currents; 194 milli- 
metres for absolute syntony are equivalent to 2 milliamperes. 

Vm 15 the mean voltage on the spark-gap as read on a galva- 
nometer in series with a very high resistance. 

The receiving aerial consisted of a wire hung along a wall 
round a garden 8 km. away on the other side of Lyons; it had 
90 ohms apparent resistance as found by substituting in it a 
known resistance. It was so damped that when variations 
were made in its inductance it did not answer to less than 5 
per cent, of wave-length even when using continuous waves in 
transmission. Therefore апу doubt as to the resonance of the 
receiving aerial affecting the figures given in the table is out 
of the question. | НН 

This being established, and further remarking that any 
variation of the transmitting aerial. current produced without 
changing the syntony between the transmitting aerial and its 
primary is exactly followed by a proportional variation of cur- 
rent received, it remains to explain why; in the table given 
above, the ratios of received currents are so much greater than 
the corresponding ratios of transmitting current. 

The fact is, that the radiation coefficient of the transmitting 
aerial varies with its svntony to its primary, so affording a 


The spark frequency is 5,100 per second 


convenient manner of measuring the same radiation coefficient 
separately from the true loss coefficient of the transmitting 
aerial. 

On switching in and out from the latter a resistance of 


i ohm, having a small but finite Inductance, it has been. 


possible to obtain identical readings of the transmitting aerial 
current; for the purpose a point of relative syntony was 
searched for, such that the decrease of radiation coefficient 
due to slightly worse syntony caused by the additional induc- 
tance was compensated by the additional ohmic resistance; in 
fact less energy was radiated and more energy was absorbed 
bv heat in the aerial, so that the aerial current remained the 
same; the difference was to be seen at the receiving station, 


where the decrease of the thermo-galvanometer deflection was ` 


65 per cent. Calling Н the radiation coefficient Юг that par- 
ticular point of syntony, we have 0-65 H equivalent to 1 ohm. 
H is equal to 15 ohm. This point of relative syntony being 
the same as that referred to in the table it follows that Н, 
the value of radiation coefficient for absolute svntony, was :— 

191 2055 
—U3T5 59 
Since the power applied to the primary circuit was? 

Ea - Ra?=34,000 x 0-65 — 20,000 x (0°65)? 21377 kw. 
and the power radiated was 

3:6 x 45? 2572 kw. 

It follows that the radiation efficiency was 


5:2 
13-7 =о8 per cent. 


H' —2:6 ohms. 


Always keeping the same point of relative svntony, an abso- 
lutely non-inductive resistance of 0:5 ohm was switched in and 


farad 


Е = 34.000 volts — . 
Direct Current 


>” — R-2000004 
e 
eo 
© 
Е 
© 


Fic. 1. 


out of the aerial with the result that the ratios of comparative 
mean square readings of aerial currents were identical for both 
transmitting and receiving, that is, 10 per cent., while the 
indications of the primary current and supply current ammeters 
remained unvaried. 


Calling r the true loss coefficient of the aerial, we have an 

equation of energy : 
(r+ H)l-l=r+H-+05, 
r+H=5), 
7=3'5 ohm. 
For absolute svntony r--H —2:64-3:5— 6:1, and aerial power 
=6:1 x 49°= 12-3 kw. 
| | 12-3 а 
Transformer efficiency = гу = 89 per cent. Allowing for 


inaccuracy of instruments, 80 per cent. appears to be a reliable 
figure. | 
To proceed with the description of the Lyons plant, I must 
comment upon the accompanying photographs (Figs. 4 and 5):— 
1. Photograph of a small gap in the aerial with a bad earth 
which has so completely damped the wave trains, which are 
35,000 per second, as to reduce them practically to one oscilla- 
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tion. These wave trains are induced by five primary circuits | in the aerial are certainly continuous, Which fact will be re- 


combined to act together in rotation, es can be easily under- 


called later as bearing on the determination of the primary 


stood on taking into consideration the regulating influence of | discharge curve. At 100 amperes in the aerial the waves are 


the single common capacity marked C, in the drawing (Fig. 2) 


== =» + ж ө =» ш ee = а ж npn 


Direct Current 


Fic. 2 


of four primery circuits combined, each one being similar to 
that of Fig. 1. 

2. Photograph of 100,000 induced wave trains per second 
obtained under similar conditions. The number of sparks and 


q 
E ar tue 


certainly not only continuous but practically constant. The 
aerial capacity is about 2x 107? farad, and at the frequency of 
82,00 per second 100 amperes correspond to 73,000 volts, 
which is about what the length of spark that can be drawn 
from the aerial does show. 


Vx 4x 82,000 x 2 x 197-2100 amperes. 
V —13,000 volts. 


Since the power plant on which my installation 1s branched 
(the well-known Moutiers-Lyons transmission line, on the 
Thury svstem) is now being raised to 150,000 volts direct- 
current, it is clear that practically unlimited power under the 
form of continuous oscillations may be radiated shortly from 
this point through an ordinary aerial. 

Numerous photographs of an open gap placed in series with 
the quenched gaps of a primary always showed one dot and 
only one for each spark, even when the speed of the image was 
over 1 km. per sec. and the natural oscillation frequency 82,000; 
so that the second half oscillation should have appeared at гп 
interval of 6mm. Excellent photographic conditions could be 
maintained bv reducing the frequency of sparks to avoid all 
flare and, indeed, апу luminosity of the electrodes through heat. 

The primary spark is а single and unidirectional discharge ; 
also г large residuel charge remains in the capacity after each 


А. Aerial current sinusoid. В. Curve of E. M.F. due to primiry discharge. C. Curve of primary discharge or current. с. Durati п of spark, 


olte 


Scales, — => e i re = i Ww. = s-— -— 
cs.—Time, 1 cm. By 106 seconde, Primary current, 1 сто. = 160 amp, Primary E. M.F., lem.=3x IC Шепгув 


induced wave trains is varied at will by varying the spark-gap | discharge. Its value can be determined as follows, using the 
potential or the direct-current potential, or the capacities or | data of Fig. 1: if we call 


the resistances, or, indeed, the aerial absorption, аз will be seen 
from what follows. The aerial current when these photographs 
were taken averaged 15 amperes, while an improved earth has 
brought the aerial current for the same arrangement to 100 
amperes and over for the seme power. 

With multiple primary circuits when tune is attended to, 
the aerial mean square current is equal to the sum of the 
squares of aerial current produced by each primary; for ex- 
ample, four primary circuits at 50 amperes each in the aerial 
give rise to 100 amperes when acting togeiher in rotation, so 
proving that the efficiency is maintained. 

I have found it impossible to photograph an open gap carry- 
ng anything beyond 20 amperes on account of the flare which 
obscures the plates and causes danger to the experimenter. 

Photography, when an earth of intermediate merit allows 
15 amperes in the aerial for 4,000 primary sparks per second, 
shows the wave trains almost joining, the frequency of aerial 
oscillations being 82,000 counted on the negative, but not 
clear in prints. 

At 45 amperes in the aerial (the case of Fig. 1) the waves 


V' the capacity or gap potential just before spark, 
V" the capacity or gap potential just after spark, 
1 


Ea - Ва (Y^ V^), 


„у ат 0765 x 10" 
V-V-G7510x53- 
V'4- V'—3(E - R,)— 2(34.000 - 20,000 4-0-65) 
= 492,000 volts. 

V^ «9,000 volts. 


24,000 volts. 


V'—33,000 volts. 


The discs employed were 40 in series, so that the voltage 
across each gap at which the discharge ceased was 200 
— 9225 volts. Mr. P. А. Rappis has pointed out to me that this 
value corresponds fairly well to the voltage required to sur- 
mount the dark space next to each cathode and 1s what might 
be expected on applying to such a spark discharge the theories 
expounded by Sir J. J. Thomson and comparing the present 
case with his experiments. 


D 


672 


А parallel case is afforded by employing as quencher a large 
number of conductors of any shape placed at intervals of as 
much as 1 mm. from one another in a field of an Oudin re- 
sonator; when this last is excited to а high potential, epheme- 
ral red sparks bridge all the gaps from end to end, and if the 
total gap is shunted by а capacity kept charged from direct- 
current mains, it 1s discharged by the Oudin resonator as a 
quenched spark having the same efficiency of transformation 
as the quenched spark obtained through the column of closed 
discs. Here the explanation is obvious : the induced ephemeral 
sparks last for a fraction of the natural oscillatory period of 
the capacity discharge, and as they cease this last resolves 
itself into an insurmountable barrier; the capacity discharge 
then ceases abruptly. There is little doubt that the mechanism 
of the quenched spark is equivalent in either case, namely, an 
increasing resistance of the path stops the discharge before it 
can be completed and, much less, returned ; what епегиу is not 
absorbed by the aerial, or wasted in the primary, is left in the 
capacity ready for the next discharge, which quite accounts 
for high transformer efficiency. 

How this may be brought about in the first case of the discs 
may be explained by advanced theories, but remaining on 
purely experimental ground it is a fact that to obtain high 
efficiency and exquisite syntony it is necessary to clamp the 
columns of discs so tightly that nothing short of iron bars, 1 in. 
thick, has answered the purpose; and, further, it is necessary 
to run current through for a considerable time to harden the 
gaps. No cooling device is needed and the surfaces become 
ever cleaner and brighter, improving with use. 

Each discharge takes place at опе spot of each surface, pro- 
ducing heat which is momentarily confined to the small space 
along its path, where, to mention one localised phenomenon, 
the pressure must increase greatly with the duration of the 
discharge; this is one apparent cause of sudden arrest. Such 
a version is diametrically opposed to that advanced for some 
quenched sparks which are said to die away because the large 
metal masses of the discs absorb their heat. 

Without further investigating the causes of sudden arrest 
when using closed discs and their self-regulating action, it is 
worth while tc deduce the curve of current discharge from the 
data of Fig. 1 and from the conditions of absolute syntony. 

Let the instantaneous current of the primary be 

B-—At(c—ty9 =. 
where A, х, y and о (o—duration of discharge) are constants 
to be found. 

Two experimental equations are 


ат= | " pdt, 1?7— J аа 
о 0 
os? ат ( | | ви) 


ИЮ ee 
дт x 5,1007 = fe 
п" х [ea 
Gan 
14 х10-®—=е ЕТУ! 


(2x (2у 


2z-2y 4-1 
transforming by 
d рх, е loge - 2+1, 


E 
Y= &c. 
(2 |J ех log х—х+1+ y log у- у+1 erry! 
Et yt] ов ey ea рр 
Ry а 
[2r4+2y+1 


егу (9х 2 у-| ])?rt?vl | 
(zy tremere (aa ys (ay 
14 x 10-^— ge2(1)?z--3y 22r+2y+2 


we have 14 x 10-"=¢ 


X (1 = spate) | 


yii 
l ?r+2y+2 1 
But (15а) => also large values only of т 
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' ° 
and y can satisfy the equations wherefore 1 can be left out in 


the last denominator which has no exponent. So we can 


simplify to 
14 x 107. 49 
zy е е 
Experimental condition (1). This is в good approximation 
for large values of z and y, in spite of the substitution of 
e,” 1% 201 for |>, &c., because the error is eliminated between 


the factorial factors. 


ld 
Again, A | =2{®—Ц — t)” — у (т —tyr7 
d 
for T =0=20 - t) — yt, 


and we find my iom of induced E.M.F. or current 


x 
maximum. 


Again L ‚ жя 1)4#-1(т - t — 2xy t*7 (oc -{)У—1 
БА, А de 


+у(у - Пе - v) 
р Jer _ c*r(z—1) 
de 797 xy (русу 1) | 
we find from the biquadratie the two roots t, and t, which 
correspond to the two maxima of induced E.M.F. It will be 
t+ 
noted that + ? 
how satisfies one first condition of absolute syntony, namely, 
thesymmetry of the maxima of E.M.F. with respect to the node, 


4o?r? 4o?z(r—1) 
(6 


dps 


for 


=f, 80 that the expression chosen for В any- 


(ety)? (et+y\(z+y—]j 
„ум (Aly) 
(Thy ур 


— 11)? = 


т. 


Drawing first the aerial current sinusoid А (Fig. 3), and 
remembering that at 45 amperes in the aerial the aerial wave 
18 continuous it will be seen that the primary discharge must 


of necessity start at the time 1 


from the aerial on to the gap whose dielectric is on the point of 
breaking down, under the increasing static charge of the capa- 
city, 18 à maximum. 

Having thus established the point that the primary current 


we must place t, or the node of E.M.F. (or of 


when the potential induced 


starts at 4 


| T e 
induced force wave in aerial), at = as the condition of abso- 


2 
lute syntony (see Fig. 3). | 
There s S e о а 
ыны ° 4 4х111000 zry. 
2е 
and from (1) 14x 1075—, x 174,0007' 


x= 56. 
That the primary discharge may cease in a time о it is 
necessary that y be positive; therefore from (2) 
E ty -4S 2% < 
(А 2 ty) ^/ v | 
Now, for absolute syntony £, -t must represent the interval 
of an harmonic of the aerial wave, and the condition 
T 1 
7h 975 


-z>0; 


means that the harmonic is not lower than the 9th. 
Calling n the order of the harmonic 


„—1 l _ 22 —т 

А-а’ У 

for n=9, у= 123-2, 
for n=1]1, y= 46:6. 


N.B.—It can be proved that the transformations used are 
valid for fractional values. 


| 


} 


| 


nt 


THE ELECTRICIAN, JANUARY 20, 1911. 573 


——— — I — А ifo 


If the harmonic were to be 11th (or any higher) we have y <x | from the mains, when many primary circuits are combined and 


т 
rry 6 should find й >с — t, or that 


the fall of primary current is more abrupt than its increase, 
wherefore the more important of the two maxima of E.M.F. 
would be the second. For the 9th harmonic alone t, «c - t, 
and the first maximum is the more important. Experiment 
shows unmistakeably that in point of fact the first maxim m 
is the more important, because a slight excess of inductance 
in the primary is felt more than a similar slight deficiency. 


and since we know &= 


The excess takes the first maximum beyond 5 in opposition 


to the aerial wave, while the deficiency takes the second maxi- 
| T ; ; - 
mum in front of ;, where it also would be in opposition to the 


aerial wave instead af assisting. 

For our case, then, experiment shows that we must fix upon 

the 9th harmanic and у= 123.2. Thereupon we have from (3) ; 
1+0) T5641232 |, 

= „4 56 E 


hn —————— 'AÁ—— 
ELD 


We find A from | | 
ат= |" Ва = Age E 


Expressing time in terms of T, 


22:5 = АТ=+У(0:8)2+и+1 cy 


een 
log, AT += 68-4415. 


1 
Bas. АТИ) - ATE QC 5:8) 
log Вт. = 68-4415 — 65:6972— 27443, 
тах.==555 amperes. 


Fig. 3 shows the results of the calculation. 
The search for a syntony of this sort and consequent high 
efficiency 13 not a very easy matter. 


123: 
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Fia. 4.—35,000 SPARKS PER SECOND. 


The primary capacity for the case of Fig. 1 was made small, 
not for the purpose of saving the discs, which will stand the 
discharge of very much greater capacities, but to allow for 
strong coupling. Again, account must be kept of what may 
be better termed the “ shove forward" of the supply current, 
which will be better understood on drawing the natural sinu- 
soidal curve of the primary capacity discharge and the natural 
logarithmic curve of the supply current. 

Summing up two curves it will be seen that Вилх. із pushed 

forward beyond the natural maximum of capacity discharge 
current. Of course the sum will not give anything like the 
real shape of the primary current curve (C, shown in Fig. 3), 
but it has а certain influence which is illustrated by the ex- 
perimental fact that if, starting from the case of Fig. 1, one 
were to halve the supply inductive resistance (or the supply 
inductance only) it will be found necessary to diminish the 
primary inductance by about 10 per cent. to compensate the 
greater shove forward. 
_ With longer aerial waves, larger primary capacities and less 
Inductive resistance in the leads suit well, even when using 
disc columns as quenchers, while with the quencher controlled 
by the Oudin resonator, it is possible to employ any size of 
capacity, eliminating almost completely the safety resistance 
in the leads. 

Large resistances in the supply leads, which at first sight 
lend to criticism, do not unduly lower the efficiency, as reckoned 


little current is allowed for each primary. On the other hand, 
efficiency in wireless telegraphy signifies “ getting’? energy out 
of the primary into the aerial, and what is wasted before the 
primary circuit does not really matter. At Lyons the cost of 
power is of no practical importance, while every precaution 
must be taken to obviate the possibility of an accident to the 
power plant which serves the tram traffic of the city and 
suburbs. At very high tensions fuses are only a partial defence 


Fia. 5.—100,000 SPARKS PER SECOND. 


against short circuits, but thanks to having as a rule taken the 
precaution of keeping safety resistances, even occasional acts 
of carelessness, unavoidable during a long period of experi- 
mental work, have remained without serious consequences. 


FARADAY SOCIETY. 


At the meeting of the Faraday Society held on December 13, 1910, 
at the Institution of Eleotrical Engineers, Victoria Embankment, 
Мг. Е. W. HARBORD in the chair, Mr. JAMES SWINBURNE, F.R.S., 
president, read a Paper entitled | 

“ Separation of Oxygen by Cold." 
The problem of separating oxygen from the air is not the ваше as 
making liquid air. То separate oxygen from nitrogen involves 
doing mechanical work, which is converted into heat. A reotifying 
plant may be considered as an apparatus which takes in heat sub- 
stantially at the boiling point of the liquid with highest boiling 
point, and gives it out at a lower temperature near the boiling point 
of the most volatile liquid. An air separator thus takes in heat at 
90?A, gives out heat at about 82°А, and at the temperature of the 
works, say, 273°A. The Linde process may be regarded as a rec- 
tifying plant of this sort, and а thermodynamic engine, in which а 
gas is compressed so as to liquefy at 90°A under pressure, and to 
evaporate at 82°A, thus supplying the heat at the boiling point of 
oxygen and absorbing it at the boiling point of the air. Such a pro- 
cess is generally considered irreversible, but is in fact nearly rever- 
sible, and therefore economical. Assuming an efficiency of 40 per 
cent., the cost of oxygen comes out approximately Is. а ton on а 
large scale. This ought to lead to its use in blast furnaces and other 
cases where an extra high temperature may be important. ai 


А Paper оп 


`* А New Apparatus for the Rapid Electro-Analytical Determination 
of Metals. А Glass-frame Anode for Use with Silver and Nickel 


Cathodes,” 

was communicated by Dr. Н. J. S. Sann and Мг. W. M. SMALLEY. 
The apparatus for electro-analysis previously described by one of 
the authors ('* Trans." Faraday Soc., 1909, V., 159) has proved com- 
pletely satisfactory for use both in the rapid determination of single 
metals and in their separation from each other by the method of 
graded potential. It was recognised, however, that the amount of 
platinum employed essentially rendered it somewhat expensive. 
A pair of electrodes has, therefore, been designed which, while 
retaining as much as possible the essential features of those pre- 
viously described, contain as little platinum as possible. The anode 
has been made largely of glass, so that the total weight of platinum 
has been reduced to about 5 grammes. Special care has been taken 
in the design to render it as little fragile as possible. For copper 
determinations a cathode of silver is employed, which has been 
designed so that it can be made without much difficulty with the 
facilities usually available in а chemical laboratory. The copper 
may be removed after a determination by means of a hot dilute 

solution of sulphuric acid containing some hydrogen peroxide. For 

zinc determination a cathode of nickel was employed. The results 

of copper and zinc depositions are substantially as good as those 

obtained with platinum electrodes. The time required for determin. 

ing 0-3 gramme of copper is about seven minutes, 
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THE ELECTRICAL EQUIPMENT OF THE PALLADIUM. 


In the latest addition to the theatres of the Metropolis the 
jaded Londoner will find his wants considered to the uttermost 
farthing, and doubiless the proprietors in choosing the name of 
the rare metal, Palladium, for its designation wish to imply 
that their patrons will receive rare value for their money, 


And, indeed, so far as we can judge, this would seem то be the 


саве. The site selected: is that occupied for many years by 
Hengler's Circus in Argvll-sireec, Oxford-cireus, а posicion 
rather on the outskiris of the theatre area, but nevertheless 
very convenient to get gt from all parts of the metropolis. It 
is almost аё the door of the “ Tube " stations at Oxford-circus, 
so that even on wet nights its pairons will be deposited clean 
and Чгу аё its doors. The Palladium is owned hy а company 
whose moving and directing spirit is Mr. W aker Gibbons. a 


well-known caterer for London musie hall audiences. Fhe | 


new hall is the largest he has vet bnili, having accom- 
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available for the use of patrons 
before and during the performances. Refreshments are also 
served therefrom after the matinée performance. This is a 
distinct convenience, as, with few exceptions, the tea-getting 
facilities in the immediate neighbourhood of Oxford-circus are 
meagre, and oftentimes a tramp through the rain will be avoided. 
A view of the Palm Court is given in Fig. 20. 

As regards decoration, the theatre is tastefully furnished 
throughout in white and gold, and 1s quite among the best of 
its kind, as regards this part of the work. The seats are 
comfortable and easy to get at, points which are not without 
their weight in ensuring the success of a house. 

We shall now pass on to a description of the electrical equip- 
meni, which has been supplied entirely by Messrs. Siemens 
Bros. Dynamo Works (Ltd.), with the exception of the actual 


as the Palm Court which 15 


wiring, which was sub-let to Messrs. Rashleigh, Phipps & Со. 
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"Photo hy the Dover Street Studios, Ltt, Lenton, И 


Ес. 1.—ТнЕ AUDITORIUM AT THE PALLADIUM. 


modation for 5,000 persons, and some idea of what the 
auditorium looks like when that number of people are seated 
in it will be gathered from Fig. 1. The stage is about 100 ft. 
long by 50 ft. wide, the lengih of the proscenium opening 
being 5014. The total cost was £950,000. Architectural art 
has been invoked to give a pleasing exterior, as shown in 
Fig. 19. 

In contradistinciion to the usual arrangement the main 
entrance of the hall opens upon a handsome foyer which will 
be used for circulating purposes only. The advance booking 
office is accommodated in a lounge of its own, the arrangement 
being much more like that of the ordinary shop than the 
pigeon holes usually employed. It is also much more con- 
venient for the person requiring tickets. 


The theatre is provided with а handsome apartment known 


ELECTRICITY SUPPLY. 

Electrical energy is obtained from two public supply com- 
panies, in accordance with the rules of the London County 
Council. The greater part of the current is taken from the 
mains of the St. James’ & Pall Mall Electric Light Co., a special 
three-wire service being led into the back of the building for 
supplying the stage lighting, and a second service into the 
front of the building for the house lighting. This latter is also 
provided for by a service taken from the London Electric 
Supply Corporation’s mains, in fact, a considerable proportion of 
the circuits employed for the house lighting are fed from this 
supply, the lighting in the various parts of the house being 
so divided between the two supplies that a total extinction 1s 
rendered practically impossible. А view of one of the main 
service boards is given in Fig. 17. А pressure of 110 volts is 
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Fic. 2.—Косв мент CEILING FITTING FOR 
SIDES OF STALLS AND STAIRWAYS. 


Fic. 5.—Five-Ligut ELECTROLIER ON GALLERY CEILING. 
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CEILING 


3 —(GALLERY 
FITTING WITH HOLOPHANE 
STILLETTO REFLECTOR. 


Fic. 4.—ONE OF THE '" TANTALABRA oF 


IN THE AUDITORIUM. 


Fic. 6.— BowL PENDANT IN. VESTIBULE. 
“PALLADIUM” ART FITTINGS. 
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Fic. 7.—A Туркль DISTRIBUTION BoaRb, 


Fic. 9. 
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Fic. 8.—ANOTHER DISTRIBUTION BOARD IN THE FRONT or THE HOUSE. 


GENERAL VIEW OF THE STAGE LIGHTING BOARD. 
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Fic. 1), —PRojgECTOR ох STAND AS USED IN Fic. IIl.—DriMMER BOARD ох STAGE SWITCHBOARD Ес. 12.—Вехсн LIGHT on STAGE FITTED 
THE WINGs. GALLERY. wiTH TANTALUM LAMPS. 


Meee 


| 
| 
| 
| 


— À— ——— 


Fic. 13.—GENERAL View or ЅТАСЕ SwiTCHEOARD (RIGET) AND DimMeER RESISTANCES (LEFT). 
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Driven Vacuum Pomp iN BASEMENT. Fic. 15.—Conpbuir WIRING UNDER THE STAGE. 


Fic. 16.—Srackt Barrens LOWERED AND LIGHTED TO suow DisTaistrion Or LIGHT. Е 
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Fic. 18.—HovsE DisTRIBUTION Box. 
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side of the three-wire system, and one 220-volt circuit for the 
fans and other motors. l | 

The stage switchboard, it may be mentioned, is probably the 
largest of its kind that has vet been installed in this country, 
controlling, as it does, glow lamps and arc lamps taking 
approximately 2,100 amperes ac 110 volts. In order to obtain 
the necessary scenic effects, " black-out " switches are provided, 
by means of which nearly the whole of the lights can be switched 
on and off simultaneously. This board is seen on the right of 


P 


employed for all the lighting, whilst motors, electric fans, &c., 
are connected across the outer conductors of the three-wire 
system and are supplied at 220 volts. - 

Part of the building has been wired with “‘Stannos” wires 
and the remainder with Siemens.vulcanised indiarubber cables, 
ranging from 3/22 8. W.G. to 37/14 5. W.G., drawn into enamelled 
steel conduits.. No less than 30 miles of cable were employed 
in connection with the wiring, and 8 miles.of conduits. А 
typical arrangement of the conduit under the stage is shown 


in Fig. 15. A feature of the installation is the faci that 
`` Zed ” fuses have been emploved throughout. These fuses, 
which are no doubt well known to our readers, besides render- 
ing it impossible for a fuse to be replaced by one of a differen: 


Fig. 13, a closer view being given in Fig. 9. 

In order to comply wich the regulations of the London 
County Council all connections have been arranged on the 
front of the board. This has necessitated а somewhat special 


design so as to accommodate the large number of cable 
thimbles, &е., without interfering with the operation of the 
switches and fuses. The board is divided into four horizontal 
seccions—iwo on each side of the three-wire system—and the 
circuits for each section are divided between the two sides of 
the system, so that under all conditions the total load will be 
approximately balanced. The four sectious control respectively 
the stage lighting through dimmers, the general stage lighting, 
the stage arc lamps, and lastly those front-of-house lights 
which are controlled from the stage. An additional panel 
carries the '* black-out " switches referred to above. Altogether 
provision is made for about 90 circuits, and on each is fitted 
double-pole fuses of Messrs. Miemens " Zed” type, and а 
single-pole knife switch. А slate panel is provided at one 
end of the board, having a number of circular orifices in which a 
cock of spare cartridges is kept, ready for immediate use. 


capacity, have the advantage that a blown fuse can be easily 
and quickly changed. It may be mentioned that the total 
number of lamps in the whole building is about 4,000, 
and altogether the lighting and power requirements total 
over 400 n.r. This includes the 22 *'Excello" flame arc 


Fic. 19 — Exterior VIEW OF THE PALLADIUM. 


lamps which illuminate the exterior of the building and 
numerous electric signs. All the glow lamps are of Messrs. 
Siemens “ Tantalum " and “ Onewatt ” metal filament types. 


STAGE LIGHTING AND PowER. 


From the electrical point of view, the stage equipment com- 
prises a main switchboard, a stage regulator, “ dimmer,” and 
" special effect " switchboard, an electric stage lift, and the 
stage fittings. These latter consist of seven battens of the 
unusual length of 52 fi., each containing 250 lamps of 32 c.p., 
together with 250 fooi-lights, “ hanging lengths,” “ bunch 
lighis” and “ proscenium lights.” In all, there are over 
2,400 electric lamps in this part of the equipment, and, in 
addition, there are 18 arc lamp projectors (nine on the stage 
and nine in the auditorium). Six of the battens аге of the 
tricolour type, the illumination being provided by red, blue or 
plain lamps at will, whilst the 250 lamps in the seventh batien 
are of the ordinary pattern. | 

The Supply Company's cables for the stage lighting consist 
of two Siemens lead-covered and armoured cables, each 
0-8 sq. in. ; and one of 0-4 sq. in. section. The cables from the 
Meter room to the stage switchboard consist of four lead- 
covered and armoured cables of 0-5 sq. in. section, and two of 
0-25 sq. in. section, which form two 110-volt circuits on each 


(PAvte, by the Dover Street Studios, Ltd, London, Wi 
Fia. 20.—THE Parm Court. 


A special feature of the present installation is the dimmer 
switch gear. Hitherto, it has been usual in this country to 
use water resistances for dimming, but these have the dis- 
advantage that their resistance alters considerably as they 
become heated up by the absorbed energy, and the gradations 
are not always so fine as might be expected. In the present 
instance water resistances have been discarded in favour of 
wire resistances. 

This involves rather fine subdivision, and the resistance in 
each circuit is subdivided into many paris, the number of 
which depends on the number of lamps being controlled at a 
particular time. The resistances are wound on 11 frames 
(there being 11 circuits with dimmer control), and these frames 
are bolted together to form a compact unit. There are three 
such units, corresponding to the white, red and blue lamps 
required for scenic effects; these units are seen to the left of 
Fig. 13 in the gallery. 

At the front of each resistance frame is a sliding contact, or 
rather pair of contacts, working vertically, one contact working 
over the terminals of the subdivided resistance and the other 
over a bus rod. As the contact works downwards under its 


own weight resistance is cut in, and finally it actuates a small 


switch with a megneiic blow-out, thus brecking the circuii 
entirely. When the contact is again drawn up this switch 
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closes once more. The resistances each carry from 25 to 55 
amperes, depending on the circuit, and the total current con- 
trolled in this way may rise to 1,140 amperes. | 

The dimmer wheels are grouped together on a frame which is 
seen in the middle of Fig. 13, and more completely in Fig. 
11. The general design and ease of manipulation appeared 
to us to be admirable. 16 will be noticed that there are three 
groups of wheels, one group corresponding to each colour, and 
to each of the resistance units just mentioned. There are, 
therefore, eleven wheels in each row, and a wire, from which a 
counterweight is suspended, is carried over each pulley to the 
corresponding sliding contact. Each wheel can be moved 
separately, and is provided with an index moving over a scale, 
so that the position for any particular effect can he noted and 
the effect easily reproduced. In addition to this, if the handle 
is given a half turn, a brake band is tightened and the wheel is 
locked to the common spindle of the group. Thus any number 
of circuits of one colour can be dimmed or brightened simul- 
taneously by turning the common spindle, and the lamps of 
one colour may be dimmed while those of another are being 
increased to their full intensity, thus permitting anv desired 
mixture of colours and a transition from one colour to another. 
The spindle can be moved either quickly by the long levers seen 
on the right or by à wormand wheel giving а fine regulation. 

А switchboard for special lighting effects 1s situated at the 
back of the stage, for providing lights for properties and effects 
introduced by the various * turns," as required. 

Electrical connection to the battens is made by means of 
flexible cables, special plugs being fixed on each batten aud on 
the fly-rail. These cables are fitted with plug sockets at each 
end, and where the wires in the cables are connected to the 
plug sockets they are laid in grooves formed in the handle 
portion of the socket and strongly bound round with leather. 
The plugs, of which the construction is apparent from Fig. 21, 
are so arranged that it is impossible to insert them in an 


Fic. 21.—Di1acGRAM OF THE PLUGS USED ON THE STAGE AND BATTENS. 


incorreet position ; whilst a locking attachment prevents cheir 
aceidental disconnection. The whole arrangement, however, 
permits of the connections being easily detached or replaced, so 
that the battens can be quickly lowered when necessary. 

Fig. 16 illustrates five of these battens lowered and lighted to 
show the general effect; this illustration emphasises the 
unusual Jength of these appliances. 

Similar plugs are also fixed in the floor of the siave for 
supplying current io those portable projector lamps which are 
used at the sides of the proscenium. These projector lamps, of 
which one is illustrated in Fig. 10, are of a similar type to 
those usually employed for marine work, and require 35 
amperes each. Similar projectors are also fixed on the stage 
perches. 

No “ limes " are used, all effects being provided by power- 
ful electric projectors. Three of these, each taking 45 amperes, 
are installed in the biograph room at the back of the upper 
circle, and two similar projectors in the projector room in the 
centre of the roof. Further, there is а projector on each side 
of the auditorium. In this way the illumination can be varied 
to almost any degree, and the effects of colour which we 
witnessed on our visit were exceptionally beautiful. 

À portable fitting for illuminating from the side of the stage 
is illustrated in Fig. 12, and it will be seen that metal filament 
lamps are employed. As regards the application of metal 
lamps in fittings liable to considerable vibration, a striking 
testimonial to the strength of Messrs. Siemens’ Tantalum 
filaments was furnished during the performance at the Palladium 
last week. We noticed in the concluding ballet entitled 
“ Yuletide Revels” that a fitting suspended over the centre’of 
the stage and to which many silk cords were attached, the other 
ends being held by the performers, was for some minutes 


3 


violently shaken by the movements of the artistes. The 


lamps, however, withstood this treatment most successfully. 

The means for producing & passable representation of light- 
ning is an essential part of any stage equipment. At the 
Palladium Messrs. Siemens have provided а most realistic 
“ forked lightning ” effect by an arrangement of arc lamps. 
For this purpose one arc lamp is fixed on each batten, alter- 
nately at the right hand and left hand ends, These lamps are 
connected to a multiple way switch on the stage switchboard. 
This switch is of the rotating type, and 2s the handle is moved 
round rapidly the lamps are switched on and off in rapid 
succession, each for a fraction of a second only. This arrange- 
ment could not easily be improved upon. 

Stage Lift.—ln order to provide a raised platform for special 
scenic effects, and to facilitate the removal of scenery and 
properties to the basement, a portion of the stage floor measur- 
ши approximately 20 ft. by 10ft., and supported by sub- 
stantial tron work capable of sustaining a load of 20 tons, is 
arranged as an electrically driven lift, operated by a Siemens 
motor. The latter, which is wound for a pressure of 220 volts, 
is capable of raising the lift with a load of 30 ewt. on it. 

The lift was not quite completed when we visited the 
Palladium last week, but the following particulars of the equip- 
ment will be of interest. The gear, which is placed close 
alongside one end of the platform, consists of two driving drums 
firmly keyed to a steel shaft. To this shaft is firmly keyed a 
helical, machine-moulded spur wheel, engaging with a spur 
pinion on the worm wheel-driving shaft, the worm gearing 
behig contained in a cast-iron case which is extended to form 
the bedplate of the worm gear, the electromagnetic brake and 
the motor. The guides for the platform are of polished mild 
steel, and the platform is fitted with gunmetal guide shoes. 

The control is of the push-button type, arranged to stop the 
lift at the stage level and the basement floor, with extra buttons 
for operating the platform above the stage level to а height of 
ift. These push-butions are of the semi-automatic type, 
so that the platform may be stopped at any desired height 
above the stage. The main controller is fitted with electrical 


and mechanical inter-locked reversing and closing switches. 


The rheostat is of the straight-pull pattern, the speed at which 
it cuts out the resistances in the armature circuit being governed 
by means of an air dash pot. It may be noted that all contacts 
are of carbon, whilst the controller is wired up with solid copper 
connections, covered with asbestos. 


FnowNT-or-HovsEe LIGHTING. 


The electrical fittings have been specially designed bv 
Messrs. Siemens Bros. Dynamo Works (Ltd.) to correspond 
with the general style and decorations of the building, and 
are of the Georgian type. Each of the main electroliers 
contains 50 lamps and is no less than 12 ft. high by 9 ft. 
in diameter. Holophane globes, as might be expected, play a 
large part in the distribution of the light. 

There are also four 10-light electroliers, four 10-light ceiling 
fittings and two 5-light brackets on this ceiling, the whole form- 
ing an exceedingly artistic arrangement. Аз to the minor light- 
ing of the gallery, circle, stalls, &c., little mention is necessary, 
beyond stating that it harmonises with the main illumination, 
and is arranged between the two supplies, so as to prevent any 
serious extinction due to failure of either supply. Examples 
of the fittings used are given in Figs. 2 to 6. 

Particular mention, however, must be made of the lighting 
in the Louis XV. salon. The illumination of this room is 
most tastefully carried out by no less than 150 metal filament 
lamps, the candle-power of the lamps varying from 4 to 32 c.p. 

In regard to the control of the front-of-house lighting, a main 
switchboard is situated in the front part of the building of 
similar design to the stage switchboard. This board, which is 
in a special room, comprises three panels controlling the 
general lighting, exterior arc lamps and that portion of the 
auditorium lighting not controlled from the stage switchboard, 
but which have to be “ blacked out” for certain “ turns." 
Provision is made for 54 circuits, and each of the latter is 
protected by double-pole fuses of the “ Zed” type. А single 
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pole switch controls each circuit. A smaller switchboard con- 
nected to the alternative supply is also mounted adjacent to the 
main board. 

In order to facilitate the switching off of all the auditorium 
lights during certain turns, leads are run from the "bus bars 
of the “ front-of-house " switchboard, situated near the book- 
ing office, to a position near the stalls and conveniently reached 
from the stage. Switches are here fixed which control the 
supply to certain of the single-pole switches on the “ front-of- 
the-house " board. This arrangement enables the electrical 
engineer on the stage to control that portion of the lighting of 
the auditorium not fed from the stage switchboard. 

The whole of the wiring in the auditorium, as well as on the 
stage, is controlled from a number of distribution boxes, which 
are in turn fed from the main switchboards. Аз already 
mentioned, the main boards are equipped with Siemens “ Zed ” 
fuses, and so satisfactory was this tvpe of fuse considered, both 
from the “ fire-risk " point of view and also on account of its 
quick and easy replacement and clear indication, that it has 
been fitted in all the distribution boxes, numbering upwards of 
60. These distribution boards, of which one will be noticed in 
Fig. 7, are separate teak and iron-cased boards, and are 
practically the last word in such apparatus. They have 
several special features, viz.: (1) The “ Zed” fuses and 
switches are fixed on the enamelled slate panels in an improved 
manner, so that the back of the slate is free from any drilling, 
screws or connections. This feature has resulted in the 
attainment of very high insulation resistance. (2) All terminals, 
‘bus bars and connections are on the front of the slate, and the 
greatest care has been devoted to securing easy wiring and 
accessibility. (3) The cases are of hand-polished teak, or sheet 
or cast iron, and are asbestos-lined, glazed with plate glass and 
fitted with circuit labels and strong lever locks, in accordance 
with the architect's specification. Although the 
cases have been asbestos-lined in deference to 
former practice, this may rightly be considered 
superfluous in view of the absolute safety which the 
“ Zed” fuse guarantees. A view of a type of 
distribution board used in the front of the house 
is given in Fig. 18. 


MISCELLANEOUS ELECTRICAL APPARATUS. 


The cleaning of a large place of amusement, 
such as the Palladium, providing two performances 
daily, is no small problem, and it is, therefore, not 
surprising that a very complete electrically-driven 
vacuum cleaning plant has been installed. This 
comprises a Siemens “ Vortex " suction cleaner in 
the basement under the stalls and an extensive 
system of air pipes which run to 11 connection 
points in the auditorium, saloons, corridors, &c. 
The cleaner is direct driven by a 5 н.р. 220 volt 
motor, and embodies all the special features of the “ Vortex " 
plant, viz., absence of gearing, valves and reciprocating parts, 
and practically automatic and noiseless operation. The plant 
is illustrated in Fig. 14. Comparatively large articles are 
caught by the strainer, which will be noticed at the right hand 
top corner of Fig. 14, whilst water is added automatically 
to the dust, in the receptacle at the back, the resultant mud 
passing into the drains. | 
. About 500 ft. of 2 in. and 14 in. steel piping have been fixed 
їп the walls, &c., and led to nickel-plated connection pieces 
fixed on the surface of the plaster, or in sunk boxes. Flexible 
hose in lengths of 16 ft. can be connected to any of these points 
80 as to reach all seats, carpets, &c. А number of nozzles of 
various shapes and sizes have been supplied, and these can be 
connected to the flexible hose by simple conical plug and socket 
joints, which, although quite airtight, can be instantly joined 
up or disconnected. | 
‚ А number of “ Typhoon ” fans have been installed to assist 
in the ventilation of the auditorium, whilst the saloons are well 
provided with table fans. As regards the fans in the auditorium 
which are fixed to the ceilings of the two circles, there will 
eventually be 14, each of 50 in. diameter; but until certain 


structural alterations have been completed, involving the 
strengthening of the ceiling, 24 т. fans have been erected 
temporarily. The regulating switches for the fans are fixed 
on the walls. 

A description of the electrical equipment would be incomplete 
without mention of the system of telephones. From each of the 
auditorium boxes a line runs to a small exchange behind the 
bar in the Louis ХУ. saloon, enabling communication to be 
established between the various boxes, and between the latter 
and the refreshment rooms. Intercommunication can also be 
established between the various parts of the house and the 
stage. Loud speaking telephones are fixed on the stage, con- 
necting with the Royal box and the stage-manager. The 
instruments on the stage have short trumpets, and transmit 
speech so distinctly that instructions can be heard clearly by 
persons several yards away from the instruments. 

In conclusion, we wish to express our indebtedness to Messrs. 
Siemens Brothers & Co. and Messrs. Siemens Brothers Dynamo 
Works, Ltd., for the information contained in this article ; 
and also to Mr. Walter Gibbons, Managing Director of the 
London Theatre of Varieties, Ltd., and Mr. F. J. Humphrey, 
supervising engineer to the Company, for their courtesy in 
enabling us to view the installation. 


THE PHYSICAL SOCIETY’S ANNUAL EXHIBITION OF 
APPARATUS. 
(Continued from page 511.) 


As regards new apparatus exhibited by Messrs. H. TINSLEY & 
Co., the Drysdale-Tinsley vibration galvanometer is the most inter- 
esting item. So far, vibration galvanometers have been made on 


ec rete peters yee ate inn ратара "ель — E 


Fic. 26.—VIBRATION GALVANOMETER OF Messrs. Н. TiNsLEY & Со. 


the moving coil (or at least on the fixed magnet) principle, but in 
the present design a fixed coil and moving magnet, similar to the 
familiar Kelvin galvanometer, has been used. The instrument is 
characterised by its strong mechanical construction, great sensi- 
bility, ease of tuning and constancy of zero. It has been designed 
for use with the alternating current potentiometer, and is specially 
suitable for use at frequencies met with in practice, its range extend- 
ing from about 20 œ to 200 ~. It can also be employed as a sensi- 
tive frequency indicator, since a variation of 2 per cent. above or 
below the critical tuning reduces the deflection by about 80 per cent. 

The instrument, which is illustrated in Fig. 26, comprises magne- 
tising coils, a suspension piece (carrying a light mirror and soft iron 
magnet, suspended by a silk fibre), and a controlling magnet across 
which a magnetic shunt is placed. The tuning of the galvanometer 
is effected by sliding the magnetic shunt along the permanent 
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magnet by means of a milled nut, and the range of tuning is altered 
by adjusting the two pole pieces at the front of the instrument. 
One advantage of the design is that the zero of the instrument is 
not shifted by the operation of tuning. А feature of the apparatus 
is that the moving system is entirely independent of the galvano- 
meter windings, so that the latter can be interchanged with high or 
low resistance coils according to the circuits under test. As regards 
‘the suspension piece this is particularly robust, and can be handled 
quite roughly without injury to the moving system. For general 
work a coil of 40 ohms resistance is recommended, and at 50 ~ this 
coil has a sensibility of about 4 mm. per micro-ampere at a scale 
distance of 1 metre. 


2525 VOLTS 91.4? 


Fic. 27.—Vectror DIAGRAM OF Vor TAGES AND PHASE ANGLES IN A Two- 
PHASE GENERATOR SHOWING ERROR CAUSED BY UNEVEN WINDING. 


The most valuable piece of apparatus shown by Messrs. Tinsley 
was undoubtedly the alternating-current potentiometer (Dr. C. V. 
Drysdale’s patent), of which mention has several times been made. 
The improvements introduced in this instrument during the past 
year ere principally in connection with the sine flux phase shifting 
transformer, which is now made to give a pure rotating field, so 
that when the instrument is in use, and the phase angle is being 
balanced, no adjustment for current is necessary, provided the 
voltage and frequency remain constant. | 

In THe ErEcTRiCIAN of November 18, 1910, Dr. C. V. Drysdale 
described an interesting vector diagram constructed from readings 
with this potentiometer. This diagram was of particular interest, 
and at the exhibition a series of diagrams were shown, including, 
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22.98 VOLTS IN PHASE 


3/2 За 
Еа. 28.—Vectors ОЕ THREE-PHASE ROTARY CONVERTER. 
Dotted lines show an equilateral triangle representing a perfect three-phase system, 


Full lines show incorrect joining and unbala:.ced voltage as measured by potentiometers. 


among others, a vector diagram of voltages and phase angles in a 
two-phase generator, illustrating the error caused by uneven wind- 


nating-current circuits, but are also useful for continuous-current 
potentiometer work. It is claimed that they are less inductive and 
more compact than any other form of shunt, occupy less bench 
зресе and can be more easily immersed in an oil vessel for cooling 
purposes. The inductive error with these shunts is stated to amount 
to only one part in a million at 50 c, while the phase displacement 
is less than a tenth of a degree. The sheets of manganin are doubled 
back on themselves, forming practically non-inductive loops, and 
are silver soldered to stout copper blocks. As a complete descrip- 
tion of these shunts appeared in THE ELECTRICIAN of December 9, 
1910. further mention is here unnecessary. An improved design of 
Drysdale's polyphase wattmeter was also exhibited on this stand. 
The mercury cups in previous patterns have now been done away 
with and the switching over of the wattmeter to different current 
ranges is effected by a rotary commutator. It may be mentioned 
that the circuit is not interrupted in the process. 

Among other apparatus shown by Measrs. Tinsley, mention may 
be made of this firm's universal potentiometer, of which the special 
features are its compactness and its extremely long range of from 
one-millionth of a volt to about 20 volts. This potentiometer was 


described in our columns in connection with the Physical Society's 
exhibition a year ago. 


Messrs. Мант & Co. showed Profs. E. and W. Н. Wilsen’s spark 
coil apparatus for high-frequency work generally. "This consists of 
a spark coil of special construction, an inductance and a motor- 
driven interrupter. The special features claimed for this apparatus 
are lightness, compactness, high efficiency, and elimination of the 
inverse E.M.F. А 10-їп. coil with condenser weighs only 10 Ib., and 
when complete with inductance and interrupter the weight is 33 lb. 2s 
against that of an ordinary coil of the same spark length fitted with a 
mercury interrupter, which weighs about 401b. The secondary 
turns are from 16,000 to 20,000, while the primary turns are 78. 
The secondary coil is formed of aluminium and has a resistance of 
29,000 ohms. The primary resistance is 0-056 ohms. The weight 
of the coil and condenser is 123 1b., the efficiency being 75 per cent. 
The number of primary interruptions can with this apparatus be 
raised to a very high figure and made to agree with the natural 
period of a tuned telephone receiver for wireless work. We under- 
stand that a 1 kw. set is now being made for this purpose and will 
work at a frequency of 250 per second at the primary. With an 
ordinary hammer break a frequency of 20 per second cannot be 
exceeded, while on load this drops to 15 or even 12 per second. 
Rotary spark-gaps in the secondary are with ordinary coils added 
to give the desired frequency of impulses best suited to the tele- 
phone. But the radiated energy is roughly proportional to the 
number of interruptions at the primary per second for given secon- 
dary conditions, and hence the Wilson set would, it is claimed, 
radiate much more energy than the ordinary set with the hammer 
break. Even with mercury interrupters the frequency of the inter- 
ruptions at the primary is limited, while with this set, it is stated, a 
frequency of 250 can easily be exceeded. For X-ray work the set 
has the great advantage that it can be operated direct from a 220- 
volt supply, while even under these conditions an inverse voltage is 
-not to be feared. 

The oil-cooled decade resistance box (Fig. 29), shown by Mr. R. W. 
PAuL, represents his latest development in the construction of 
precision resistances. The resistance coils (Fig. 30) are wound on split 


Fic. 29.—Nerw TYPE or DECADE RESISTANCE Box or Mr. В. 


. PAUL 


brass tubes, ond each set of 10 is mounted оп г vertical shaft with 
ball.bearings, which shaft also carries the contact segments. The 


ing (this diagram is reproduced in Fig. 27), the vectors of & three- 
phase rotary converter (see Fig. 28), vectors and curves showing the 
distribution of magnetism in a long iron bar, and vectors of current 
and voltage in 240 miles of artificial telegraph cable, illustrating the 
decrease of current and the phase displacement. These diagrams 
indicate the great usefulness of the potentiometer. 

Meesrs. Tinsley also exhibited Dr. C. V. Dryadale’s non-inductive 
low-resistance shunts. These have been designed for use on alter- 


brushes are stationary, and mounted so as to be self-adjusting to the 
contact surfaces, pressure being applied by two independent springs 
to each brush. The latter are built up of à great number of copper 
strips, and make direct connection between one dial and the next, 
thus dispensing with internal wire connections and reducing the 
contact resistence to about 0-0002 ohm. Any complete diz! may be 
lifted out of the box after removing the adjacent brushes from their 
bearings. The whole is mounted on a strong aluminium frame, and 
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. knobs are moulded on to the plugs, end therefore cannot come loose. 
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may be immerscd in oil above the level on the contacts. The insule- | ig mounted in the same way as in the well-known Unipivot direct- 
tion throughout is of mica, and a resistence box of 111 ohms is | current instruments. This design has rendered possible the pro- 
capable of carrying 1 ampere continuously. duction of a handy portable instrument capable of giving full scalo 
The Drysdale standard resistence coils (Fig. 31), which were ex- | deflection for 0-5 volt or for 0-01 ampere. The divisions of the scale 
hibited by Mr. Peul, and which are made for 1. 10 or 100 ohms. are | ere fairly uniform excepting 2t its extremities, The resistance end 
compensated for temperature bv the method described by Dr. | | 
Drysdale (B. A. Report, 1907). The wire is of a special alloy plated 
with nickel, end is mounted on porcelein pillars, whilst the tem- 
perature coefficient is only one or two millionths of an ohm per 
degree Centigrade. The terminals are specially designed for mercury 
contacts or current connections, and potential terminals are also 
fitted. The coil mey be sealed into its cese with or without oil, and 
is co peble of carrying considerable current without deterioration. 


TRANSIT, © 
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Fic. 30. —ViEkw or Coirs or NEW RESISTANCE Вох. Fio. 33. — UNiPIvOT DYNAMOMETER Fie. 34.— MiLLIVOLTMETER FOR ATTACHMENT 
(В. №. Pavi). (В. W. Patt). ок ‘THERMO-JUNCTEION (sce. Fia. 35). 


The weak points in the usuel plug type of resistance box, in which | inductenee have been kept low, the letter being about 6 millihenrys, 
the blocks frequently work loose under the wedging ection of the | while the movement is fairly dead beet. The instrument cen readily 
plugs, have been eliminated in Mr. Paul's flush type resistence box | bo adapted for гпу higher resdiag of current or pressure, end may be 
(Fig. 32). The blocks are embedded т a thick block of insulating | used аз a wattmeter. | | 
material, into which they are elso keyed so as absolutely to prevent Mr. Рош also showed а high-frequency millismmeter.— This con- 
sists of a sensitive Unipivot millivoltmeter (Fig. 2-4), with a simple and 
compact thermo-junction which is casily re-wired by ап unskilled 


Fic. 35.-~THERMO-JUNCTION FOR ATTACHMENT TO MILLIVOLTMETER. 
(В. W. Pavt). 


person, end can be readily attached to the terminals of the milli- 
voltmeter. The thermo-junction (Fig. 35) consists of a fine steel wire, 
with which is looped ә Eureka wire, tension being applied by two 
springs to ensure contact at the point of crossing. Ап alternating 
or pulsating current applied to the terminals of the thermo-junction 
ШИ! 
| ET | 
V IM | 


| | 800 | А И 


| | | 
This construction not only presents the edvanteges of high insul- Em ||| ||! RR 
tion end strong mechanicel construction, but the accurecy of fit of > =з SE | 


Fia. 31.—STANDARD REsisTANCE Соп, ок Мк. К. W. Pavr. 


mm m 
movement. Clearances are provided between and under the blocks. | | ] | 
80 that the plugs do not come into contact with the insulating Mi 


material, and there аге no places for dust to lodge. The insulating 
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NIFYING DEVICE FOR TAKING READINGS AT A DISTANCE. 
(В. W. Pavr). 


Fic. 36.— MAG 


Ею. 32.—FLvsH Tyre Resistance Box (К. W. РАГІ). 
causes heating at the centre of the cross wires, and the rise of tem- 


perature is measured by the thermo-junction formed by the two 


the plug contacts is more permanent. These boxes are шее of any 
hich are also connected to the millivoltmeter. The pattern 


required resistance and current-carrying capacity. 


In the Unipivot dynamometer for measuring small alternating | wires, w а full-scale deflect the millivoltmeter for 100 
: | : к cal form, with a exhibited gave а full scale deflection on tne millivoitmeter for 
currents (Fig. 33), the fixed coils are of cylindrical fo та соп | milliamperes, g 


spherical space in which a circular moving coil swings. 
E 
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Among other new types of instruments shown on this stand, which 
always contains much new epparatus of interest to electrical engi- 
neers, were thermo-electric and resistance pyrometers. Most in- 
teresting perhaps wes the indicator with a magnifying device, by 
means of which readings can esily be taken at distances of 20 ft. or 
30 ft. (Fig. 36). А lerge lens is mounted on a swinging arm, which 
can be readily brought to the normal position of the pointer on the 
scale, and at the same time the instrument itself may be swung round 
so as to face in any desired direction. The Unipivot universal set 
for measuring insulation, pressure, current, resistance, &c., as well 
as а number of patterns of Unipivot instruments which we recently 
described, were also exhibited. 

The FosrER IxsrRUMENT Co., of Letchworth, were showing one 
of their fixed focus radiation pyrometers. А diagram of this instru- 
ment, which gives direct temperature readings without focussing 


Ею. 37.—View or Foster PYROMETER IN USE. 


or other manipulation, is shown in Fig. 38. А view of the instru- 
ment in use is given in Fig. 37. It consists essentially of a brass 
tube, at опе end of which is a diaphragm, EF, while at the other is a 
concave mirror, C. The radiant heat from any hot body, AB, enters 
the opening in the diaphragm, апа г fixed proportion strikes the 
mirror, and is thence reflected on to the thermo-couple at D. The 
concave mirror С is so placed with regard to the diaphragm EF and the 
hot junction Dof the thermo-couple that at D the mirror C forms a 
focussed image of the aperture EF. The focussing is, therefore. done 
once forall. lithe aperture in the diaphragm, EC, could ke brought 
into contact with the hot body the instrument would obviously give 
correct reading’. Although it is not possible to use the instrument 
in this way, the image is stated to remain fixed when the source of heat 


Fie. 38.— DIAGRAM ILLUSTRATING PRINCIPLE or Fcster Pyrometer, 


is further removed. The makers point out that this is analogous 
to the fact that if a piece of uniform white paper is viewed through 
a diaphragm the eye receives an image of the diaphragm on the 
retina, and that both the brightness and the focussing of this image 
are independent of the distance between the paper and the diaphragm. 
Similarly, if the source of heat is an area at a uniform temperature 
the image will be unaffected by a change in the distance. 

Also the amount of radiation received will be the same so long as 
the distance does not exceed that at which the area of the source is 
equal to the cross-section of the cone at the position of the radiating 
body. This is due to the fact that, although the intensity of the 
radiation received from any point falls off as the square of the dis- 
tance, the heated area sending radiation to the pyrometer (7.e., area 
of the section of the cone) increases as the square of the distance. 
Consequently, the amount of radiation is constant. 

This independence only holds within certain limits depending on 


the construction of the instrument. Usually the distance must not | 


NOTES ON EVERYDAY USES OF ELECTRICITY.* 


BY W. W. LACKIE. 


Lighting, ventilating end heating are inter-dependent, end must 
be considered in their relation to each other, as the amount of venti- 
lating end heating necessary will, under certain circumstances, 
dep nd on the method of lighting. Where flat flame gas burners are 
used, tho substitution of electricity at 3d. per unit with the meta] 
filament lamp means 2 considerable reduction in the lighting bill. 
With the incandescent mantle the meta! filament lamp compares 
most favourebly. With electricity at 3d. per unit and gas at 2s. per 
1.000 cubic ft. incandescent g2s is about eque! in price to electricity 
with the metal filament lamp. 

VENTILATION. 

In әп ordinary living room, occupied by a number of persons 
proportion^te to its size, ventilation is said to be efficient if the air is 
changed four times an hour. It hes often been stated that this con- 
dition is more than observed by a gas or coal fire, but tests go to show 
that in such cases the probabliity is that the lower strata of air are 
renewed 60 times an hour, the air 3 ft. up 20 times an hour and the air 
6 ft. up twice an hour. The ideal method of ventilation is to draw 
off the viti^ted air at or near the ceiling. Moreover, as ventilation is 
more urgently needed at those periods of the year when artificial 
heat is unnecess3ry, it seems wrong that ventilation should be depen- 
dent on either a сом or a gas fire. It seems reasonable, therefore, to 
suggest that heating, lighting end ventilation should be independent 
of each other. It should also be added that ventilation by means of 
heat near the ceiling—e.g., by a Bunsen burner—is much more expen- 
sive than э fan or other device specially constructed to move air by 
mechanical propulsion. For effective ventilation one air duct to 
admit fresh air and another to exhaust foul eir would be much more 
effective than the present fireplaces. Fans cen be placed under con- 
trol of the user, end air should not be allowed to find its way in 
through doors and windows; well-made doors and windows should 
have no such spaces. In this connection it should be pointed out 
thet when using electrie light the eir of 2 room needs only to be 
renewed 2} times гм hour, св against 5} times with ges. Electric 
ligh ing and heating minimise the need for ventilation ; rcduce the 
amount of fresh zir which requires to be brought in, end thus the 
«mount of heat necessary to worm the air inside а room is corresiond- 
ingly less. 

HEATING. 

It hes been shown by experiment that 90 per cent. of the cneigy of 
coal passes up the chimney, ond only the remaining 10 per cent. is 
effectively utilised for heating. This means thet any form of energy 
which is wholly turned into heat will cost the same zs cosl, even 
when the charge per heat unit is nine times the amount asked for the 
less efficient form of heating. "Peking coal st 20s. per ton we get 
100,030 B.Th.U.s for 14. Ten per cent. of this is used as heat, so we 
get only 10,000 heat units for 14. A Board of Trade unit of electrical 
energy contains 3,440 B.'Th.U.s, so that to be the same price 2s coal, 
electricity would require to be sold сї 0-34d. per unit. But I have 
shown that where electricity is used for lighting, less than one-half of 
the heating is sufficient, owing to the decreased necessity for ventila- 
tion or air renewal. Therefore, electricity used for heating would at 
0-68d. per unit be equivalent in price to coal at 20s. per ton. If the 
heat can be controlled end directed to any definitely limited area 
where it is required, the comparative price of electricity will be still 
less favourable to cool. Electricity 26 14. per unit for heating should 
compère favourably with gas. 

Electricity, too, is particularly useful for maintaining 2 sick room 
at 2 constant tempereture, 2 condition which can be realised without 
nois? or disturbance of any ikind. 

As en example of good ventilation obtained when electric heating 
is being used th author gives details of the electric house at the 
recent Smoke Abatement Exhibition »* Glasgow. The electric 
house wes crowded daily, ironing wes being done most of tho time, 
cooking sufficient for 12 persons wes carried out, end the etmosphere 
remain d free from objectionable odours. ‘The amount of electricity 
used in the cooking operations wes accuretely recorded. As 2 rule, 
@ join. or roast of about 9 lb., together with potatoes end pudding, 
were provided. The general rule for roasting is 14 minu es per 
pound of meat to be cooked, so that in the cese of è 9 b. roast 
2 hours 6 minutes would be the right time to give. Seven different 
types of stoves were used to do this work on different days, end it was 
found that the time taken to cook a roast of this size varied from 


exceed 10 to 12 times the width of the radiating body. Thus, if the | 1 hour 45 minutes to 3 hours, and the consumption of energy wes from 


temperature of a steel billet 6 in. diameter were in question, the 
pyrometer would be held not more than 5ft. from it. “ Black 
body " eonditions must, of course, apply. 


(To be concluded.) 


3 to 7:8 units. The average was 5:4 units, end 2 hours 13 minutes 
| the average total time. The weight of meat cooked, per Board of 


* Abstract of a Paper read before the Glasgow Section of the Insti- 


. tution of Electrical Engineers. 
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Trade unit consum:d was 1} №. The difference in the efficiency of 
electric ovens is, therefore, still considerable. Four 7 oz. steaks were 
cooked in 14 minutes with a consumption of 0-35 unit. This means 
that 1 unit would do 12 7-02. steaks or chops in 14 minutes. The hext 
required for potatoos and puddings was negligible, as they were done 
at the same time os the roasting. 


(o os" Table I. M е 
Total | Lbs. 
Oven. con- ` Material cooked, Time. cooked 
sumption per unit. 
Коке ени aimi | ——  — HEC EET RENE ЕЛ2 MEER, EIN 
— Units. Hr. Mins. | 
A 7-00)  sjlb. moat, potatoes and 2 35 1-20 
pudding 
5:709 Joint only ........................ 2 — 1.50 
‚ (1000 Twelve 7-oz. steaks or chops. 2 14 51 


А 

В 0-356 — Four 7-02. steaks ог chops.... 2 49 2-10 

B 3300 916. and potatoes — 

C 3-000  9]b.12 oz. meatand potatoes, 1 45 ' 30t 
custard 5 Ib. 


1600 8:75 lb. meat and potatoes ...| 1 50 1-90 

4200 9-4 1b. meat only ............... 1 46 2.25 
Е О: оно оа ай | 43 2-10 
Е 4700 91b. alone ................. ». 28 — 1.91 
G ' 7800 ӨЫ... 2 4 115 
H 93900 BUN, л ы s eese eec 3 


— | 135 


Housewife’s 1 Rue: 14 minutes | per pound cooked, 


A great feture in electric cooking is the reliability of the apparetus. 
Any operation сэп be repeeted with the essurance that the heat 
gauged aid found s-tisfactory for the first operation will remain stable 
for subsequent processes of the змпе kind: if it takes 1 minute to 
toast a slice of bra 1, the number of slices that may be toasted in 15 
minutes is easily ascortiined. А joint may be left unwatched, as the 
process of cookinz with the electric oven goes on in a steady, equable 
way, and the desired result is obtained within a given time. We had 
on? oven equipp-d with a thermometer outside, a light inside, and 
two small windows in the oven door. By switching on the inside 
light with an outside switch, tho various stag»s of roasting or baking 
were observed without ‘ouching the hot oven at ail. In passing let ше 
say ‘hat if it were desirable to move a roast, &c., in the oven, it would 
be casy t» design 2 simple method of doing this without opening the 
ov:n door or touching env of the hot iron-work cf the oven. Besides 
having the thermometer веле m »rked in the иза И way, it might have 
the words “ Roasting,” ** Baking," &c., shown at the proper places, 
according to the amount of heat required. 


| _ _ Table II. — ae 

Summary. Units. Hrs. Min. Units. 
Minimum ....3:0 Minimum time .... 1 45] Minimum ... 115 
Maximum ...73 Maximum timc ..... 3 — | Maximum ... 9-95 


Average.,...5-42, 


Average time.... 2 13 Average ... 1-75 


All above refer to 91b. of meat. 


— ——— — 


—— 


Chops: 1 unit | 14 minutes Twelve 7-02. steaks or chops 


Th s figures heve to be compared with the cost of gas roasting. 
One test, of рач roasting wes аз follows: 7 lb. roast, potatoes and 


pudding, 100 cubic ft. of ges, which, at 2s. per 1,000 cubic ft., repre- 
sents a cost of 234. 


NET __ Table III. MEE 
Watts. | 
Kettle......... 1,000 Self-contained | Boils 1 pint of water in 4 minutes. 
Kettle......... 800 | Ordinary, on Воз 1 pint of water in 10 
| hot.plate , minutes. 
Grill 800 , " Tricity " ... 6 minutes to heat from cold, then 
—. 6 minutes to cook steaks. 
Toaster ...... ‚ 390 Self-contained 3 minutos to heat, then L slice in 
| | | І minute 20 seconds. | 
Tron 2i 609 — Spittle heat 4 minutes, retains 
heat when working on dry 
goods, enabling operator to 


perform 3 hours’ work with 1 
hour's current. 


—— 


| Power. 

Turaing to power supply, the author proceeds to controvert a 
number of statements giving à manufacturer's view of the compare- 
tive cost of electricity and suction gas for machine driving. Table V. 
gives the eost of electric driving to a number of trades, emong them 
trades using electrical energy for 54 hours a week and in some cases 
108 hours a week. 


| Тһе following figures are taken from the records of the Glasgow 
Corporation electricity department. 


В 
ed 
.— 


Table IV. 


t 
| 


Cost per horse- Per horse- power 


Class of consumer. | power installed | of maximum 
| 


per annum. demand. 
rl e |. £l 19 9 £3 17 И 
di PE 219 3 3 14 5 
Clothing manufacturers | ............... 113 5 6 6 1 
а ое cessus Cub da 1 14 10 219 8 
I PH 212 8 312 R 
Engineering trades ..................... 3 6 8 6 7 0 
General furnishers — ....,................ 118 7 5 TW 
Hairdressers ‚у... 230 3 ll 8 
Hat and cap manufacturers............ 3 10 11 59 7 
fori asics cielo MNT 118 7 118 7 
Tron and steel works..................... 2 14 11 613 1 
Eun qM c | 416 9 6 13 5 
Lead manufacturers ..................... | 112 4 2 1 6 
Motor and cycle manufacturers ......: 4 4 7 912 0 
Printers and publishers ............... 2 511 4 8 7 
Sausage таКегв........................... | 1177 210 4 
Эа ова 19 3 115 4 
Sculptors and marble cutters ......... 35 | 3 14 Ul 
Soap manufacturers ..................... | 310 8 419 5 
jr ca 2.9 4 411 8 
Tool makers and cutlers ............... 2 111 311 4 
Tube manufacturers ..................... 2 19 10 513 
Vacuum cleaning, &oc................... 3 öll 3 51l 
Wood polishing (floors) ............... 016 7 1 7 8 
МУН ПЕ: сыата Ре. 130 118 2 
= а Table V. —— —  — __ 
A. B. C D. 
А Peter- 
—— | АТ borough 
| "d works. 
Size of installation, H.P. 40 | 180 450 | 29 
Av. working load, Н.Р. 40 53 360 7-3 
Total H.P.-hrs. per апп.) 100.000 202.884 2.720,000 21,200 
Initial cost ............... £400 £2,700 £4,230 £250 
Total, B.Th.U............. 81,000 150,000 205,000 | 158,000 
Annual Charges. £ s. d.| £ s df] У в. di £ s.d. 
Fuel, 12s. p?r ton......... ' 40 4 0166 18 O 1.298 4 8 15 11 0 
Ооа dose унты 615 0/20 3 0| 135 3 10| 0 2 0 
Water eR 512 6/2613 0. — (750 
hilo Ae 25 0 0 201 4 о 42317 0'12 lo 0 
Керайтз..................... 5 0 0112 6 O' 30 0 Of 310 0 
Interest & depreciation.| 40 0 0 270 0 0 ! 423 0 о 25 00 
ТОС л 12211 6 697 4 0 2,330 510163 18 0 
| 
Deductions. | 
Total output in units ...| 93,280 171,084 205,000 158,000 
Cost per иатї&............... 0-47 0-975 0-245 1-0 
Cost per H.P..hour...... 0-275 0-83 0-205 0-75 
Fuel per H.P.-hour, 1Ъ.. 1.5 2:22 1-78 2-0 
Average load, kilowatts: 34 44-7 300 5:7 
Total running hours...... | 2,050 3.828 ^ 7,600 2.710 
Cost fuel per H.P.-hour; 0-0905 ' 0:190 0-114 0.178 
Cost fuel per B.Th.U....| 0192 | 0-233 0-138 0-23 
Total cost per В.Н.Р.ап. £3 ls. | £12 56 Ns. £8 Ns. 
Total cost рег Н.Р. inst. £3 18. | £3 18s. £5 5s. £3 ls. 
Load factor, per cent...., 30 | 44:5 87 ЗІ 


А. National Gas Engine Company's Catalogue. 

B. “ Electrical Review,” S»ptember 23, 1906, p. 491. “ Cost for 
Working Three Gas Eugines for One Month." 

С. and D. THe ELECTRICIAN, September 25, 1933. 
of Cheap Power and Suction Gas Plant." 


am AL 


“ Production 


The figures of the gas engine manufacturer refer to a 40 Н.Р. plant, 
and show that the cost per snnum between electricity and suction 
Бәз. taking all charges into consideration, equels £256 odd. In 
other words, as the result of the saving effected the gas engine will 
p2y for itself in less than 18 months. or a clear saving of £5 per week. 
Table V. shows that in no case does electricity cost anything like 
£409 per annum, the figure given by gas authority, while Table VI., 
which contains figures given by gas experts in favour of раз, indi- 

stes that electricity still compares favourably with suction gas. 
Further, an electric motor is much more reliable than 2 gas engine, 
as is shown by the action of the Municipal Electrical Association in 
promoting a bill enabling municipalities to demand a minimum 
revenue from consumers taking г supply of electrical energy for 
motors used as a stand-by. The fact that there is a sufficient num- 
ber of stand-by motors connected to Corporation mains to warrant 
the promotion of such a bill would-seem to be strong presumptive 
evidence against the general reliability of thé gas engine. 
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The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of * The Electrician " for January 6. This 
Supplement (Tables IV., V. and VI.) dealt with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table Ш., Electric 
Power Companies, was published (Gratis) with our last issue ; Table I., 
Electricity Undertakings with no Tramway Load is published (Gratis) 
with our current issue ; Table Ia., Electricity Undertakings taking 
Supply **in Bulk," and Table IL, Electricity Undertakings with both 
Lightingand Traction Load, willappear on January 27. On February 3 
will be issued Tables VII. and VIIL, Electricity Works, Tramways 
and Railways in the Colonies and some places Abroad; and on 
February 10 a complete Alphabetical Index for Tables I. to VI. will be 
published (Gratis). 


PRIVATE POWER PLANT. 


The struggle of electric power supply to become more or 
less universal is largely one against private plants, both big 
and small. Perhaps the small plant is the more trouble- 
some of the two from the point of view of electricity supply, 
because it is often run without any clear idea of its cost. 
Where, say, 50 to 100 н.р. is required there is certain to be а 
good deal of more or less skilled labour on the premises, and 
this is turned to account. Ах likely as not the time so spent 
is not booked. Repairs are treated in the same sort of way ; 
the cost of renewals is known, but the labour required in 
overhauling is taken as a general charge, and is often 
disregarded in looking at the cost of power. 

What is equally important is that the term “ horse-power" 
is used in a very indefinite way. Although the dav of the 
“nominal ”’ horse-power has gone, the average user 15 con- 
tent to look upon his plant as being, say, 50 н.р. if the makers 
so designate it, and to make the comfortable assumption 
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that he is obtaining 50 H.P. every moment the plant is in 
use, This idea, however, is entirely fallacious. № plant 
in such cases is put in with the idea of running continuously 
at full load; it is expected to take the average load and to 
leave some power to spare. Of recent years suction gas 
plant has been pushed more than any other small power 
plant owing to its self-contained character and iis low run- 
ning costs. Yet in gas plant, essentially, it is necessary to 
allow a fair margin of power, and we do not suppose that 
anvone putting down such plant would do so with the idea 
of running much bevond three-quarters full load in general. 
Points of this kind seem to be forgotten rather often in 
making estimates of the cost of power where it 1s desired to 
show electric driving in a bad light. 

There is alwavs liable, however, to be a good deal of differ- 
ence between estimates and the figures obtained in practice. 
Therefore, it is useful to have such figures on this subject 
as those given by Мг. W. W. Lacki& in а Paper on “ Every- 
day Uses of Electricity,” read last week before the Institu- 
tion of Electrical Engineers at Glasgow. Mr. LACKIE points 
out that although the cost per unit as deduced from a well- 
known gas engine company's catalogue is 0-474., actual costs 
of private gas engine plants have given figures much higher, 
unless the load factor is unusually high. As a rule, the load 
factor cannot be particularly high because the working week 
will consist of, say, 53 hours with 50 weeks per annum. In 
exceptional cases, of course, these hours may be largely 
exceeded, but we are here concerned with the average class 
of works. Inthe published cases to which Mr. LACKIE refers, 
the cost per unit works out at 0-975d. in one instance with a 
load factor of 44-5 per cent., and 14. for another case in 
which the load factor was 31 per cent., the size of the instal- 
lations being 180 н.р. and 20 н.р. respectively, as compared 
with 40 n.p. in the maker's catalogue. Similarly the total 
cost per brake horse-power-vear is £10. 105. and £7. Эх, 
respectively (excluding interest and depreciation), as com- 
pared with £2. Is. in the maker's catalogue. It will be seen, 
therefore, that the costs do not work out nearly so low as is 
assumed in the estimate. 

As compared with these figures, Mr. LACKIE gives a table 
taken from the records of the electricity department at Glas- 
gow, showing the actual cost of energy per installed horse- 
power per annum. and also per horse-power of maximum 
demand per annum for а large number of trades. The 
charge for electrical energy for power purposes at Glasgow 
varies from 14. down to 3d. per unit for most purposes, and 
the figures given show that the cost per horse-power-year 
varies verv considerably according to the extent to which 
the motor is used. For example, the highest figure per 
horse-power of maximum demand per annum is £6. 13, 54. 
in the case of laundries, and falls to £1. 7s. 84. in the case 
of floor polishing. If the cost per annum of horse-power 
installed is taken, the cost is, of course, much lower, and these 
figures hecome #4. 16s, 9d. and 108. 7d. respectively ; there 
are in fact nine cases in which the cost is below £2, so that 
the real figure in practice is much below the actual figures 
for suction gas to which we have referred, and in many cases 
it is even below the low figure of the gas engine maker's 
catalogue. 


Information of the kind given by Mr. Lackik is extremely 
uxeful to those whose business it is to provide a supply of elec- 
trical energy for power purposes, and who are strenuously 
pushing this side of the business. It would, indeed, be 
well if station engineers generally would supply information 
of this kind more frequently for their mutual assistance, so 
as to stimulate the advance of the electric drive still more 


vigorously, 
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Uppenborn's Deutscher Kalender fur Elektrotechniker. Каче 
by G. Реттмлк. (Munich: В. Oldenburg.) In two volumes. 
Pp. 578 and 346. М.5. 

If eny electrical engineer doubes that his profession is advane- 
mg i а ressoneble гесе, he should turn io the prefaces of the 
pockei-books which annually аррезг cowards che end of ihe 
veer. He will chen find that he is mistaken. The editors, 
one and ell, remark chat an extended revision of che data given 
m former veers Ваз been necessary, while so much has the siate 
of our knowledge aliered that re-writing is ihe only method of 
bringing cerceln sections of iheir books up to dace. 

In reviewing kst vear's edicion of Uppenborn’s well-known 
pocke.-book we remarked thet из coucents would be con- 
sidered somewh^sz cheorecical in England. 16 might, therefore, 
have been supposed that ihe daca given would require Ме 
dlreraiion, This is not ihe case, however, for the editor (in 
spice of che fact chat the pockec-hook was thoroughly revised 
In 1908 end 1909) has found 1с necessary in (bis last edition io 
re-wrice considerzble portions of che " Kalender." 

А furcher eddivion io the section deeling wich measuremenis 
hes brough: che whole of che informecon quice up-to-date, till 
how h forms а very complece summary of che subject. The 
seccion dealing wick secoudery baccertes has been enlarged, while 
further information regerding switches, switch-boxes and 
eleccrie heading end cooking apperetus have been added to the 
apperaius secon. The stecstleal informeüton regarding elec- 
tricity supply stations has been added to, while in the section 
dealing wich che eleecrie drive the figures of the power demand 
required by various mechmes has been made more complete by 
the addition of some material due to €. Booth. ; 

In the second pert of ihe pocket-book a new section dealing 
with elecirie clocks hes been miroduced, while the theoretical 
matter оп electro-chemical subjects has been brought up-to- 
date, ‘The physical end machematical seccions have been also 
thoroughly revised. Full details of the various rules and regu- 
lations, which appear so necessary to the German well-being 
are included, while details of the postal, telegraphic and tele- 
phouie services eve elso included. In fees, ihe only ching lack- 
ing seems to Без life insurance coupon. 

In general, ihe book шоу be hesrülv recommended. to 
English readers, for besides giving deteils of purely German 
work, there is much succinct informacion on international 
praciice, We i hould. however, like to know the publisher's 
reason, if anv, for binding one of the volumes in leather and 
leaving the other with a paper cover. 


Windmills aud Wind Motors. By Е. E. Power. (London: 
Percival Marshall.) Pp. xvi. + 82. 6d. net. 

This is one of those hooks which are written for the amateur 
engineer possessed, we suppose. of a shed in his garden where 
he can carry out his desigas. The author presenis a series of 
designs for the benefit of ell classes, After an interesting 
chapter on windmill evolution, the auchor seis to work on 
designing various patterns of this equipment. Detailed work- 
ing drawings are given, together with full information on the 
assembling and erection of the plant. A concluding chapter 
deals with the production of electricity by wind power, 
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Motor Boats Simply Explained. Ву J. Dovoras. (London: 
Percival Marshall.) Pp. xvi. + 98. Price 1s net. 


In the first place it must be said that tlvs book does not 
belong to that distressing class, the authors of which profess to 
teach the amateur in a few lines what really requires vears of 
study, even superficially to understand. It contains plenty 
of practical information regarding the construction of motor 
boats and their running, but never tells the reader that with & 
plank of wood, some nails and a penknife he can easily turn out 
a cup-winner in his spare time. On that point Mr. Douglas is 
to be congratulated. The object of the book is to indicate the 
extraordinary progress that has been made in the application of 
the internal combustion engine to marine work, and to point out 
the modification in the design of the boats as the result of this 
application. Chapters are given on boat construction, the 
motor, fuel, ignition, propellers and driving gear, all of which 
contain sufficient information for the amateur, вес out Ina way 
he will be able to understand and elucidated by clear diagrams. 
A man when he takes up a hobby generally searches for a book 
on the subject. We should advise those whose leanings are 
towards motor-boa:s to consult Mr. Douglas’ work. 


EXPERIMENTAL LIGHTING IN GOWER-STREET, 
LONDON. 


BY KENELM EDGCUMBE. 


In conneccion wich the discussion which has taken place 
recen‘lv on the subject of sireeé lighting specifications, che 
accompanying curves, representing the illumination given by 
the present lamps in Gower-sireez, may be of some interest. 

Г; will be remembered that the Holborn Borough Council 
invited the gas company and the electricity supply companies 
to take рате in a scheme of “ experimental” lighting; the 
northern half of Gower-strees being allotted to the gas Light 
& Coke Co. end the southera to the Metropolitan Electric 
Supply Co. (as representing the three elecirieicy supply com- 
panies having powers in thet discrict). The specification, 
following che lead of that issued by the Westminster Cicy Coun- 


Foot Candles. 


Fig. L.—ILLUMINATION CURVE WITH GAS LIGHTING, 


cil, leys down that the average candle-power of each lamp, as 
mezsured at angles of 20 deg. and 50 deg. with the horizontel, 
shall not be less than 300. It is further stipulated that only 
horizontal reflectors will be permicced. 

It may be а debsteable point whether the candle-power of 
the lamos involved really forms a reliable means of comparing 
оле syssem of lighzing with anocher, but 10 seems fairly well 
pgeeed on all sides that to assiga equal importance to the rays 
of ligh; lesving the lamps et two angles such as 20 deg. and 
59 dey. with the horizontal 15 unsatisfaccory in the extreme. 

As was pointed out by the writer in these columns some 
months ago, the 50 deg. revs are practically of no value from 
the illuminating point of view, seeing that close to the lamp 
there is alwavs әп abundance of lighs. This is well brough: out 
in Figs. 1 and 2, where the full vertical lines show the position 
of ihe lamp poses (18 fc. 3 in. high inthe case of the electric light 
and 13 fe. 3 in. in the case of the gas), and the vertical доке 
lines ndiesce the points ac which ihe 50 deg. and 20 deg. rays, 
respeezivelv, sirike а horizontal surface 3ft. Зла. from the 
ground. The curves тергезеп che illumination on a horizontal 
surface 25 chis heighs from the roadway zs measured at various 
points along the centre of the strees. 

Ii is now generally agreed thai the curve of horizontal illu- 
mination represents the true criterion, if for no other reason 
than because the horizontal is the only surface which can re- 
ceive light from all the neighbouring lamps at once. 

The height of 3 ft. 3 in. was selected in view of the fact that 
from 3 ft. to 4 ft. has become the recognised standard in this 
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country, and 1 тете on the Continent. Е may be meniioned 
that the Gower-street specification leys down that the illumina- 
tion is to be measured with the Trotter photometer “at ground 
level,” though why the ground level should have been selected is 
not clear. The reason for choosing che centre of the road for 
the observations in preference to the kerb is that, in the writer's 
opinion, such measurements afford 2 much clearer view of the 
efficiency of a lighting scheme, seeing thai if the centre of the 
road is well illuminated the pavement cannot well escape being 
во also. Moreover, experience shows ihst the minima are very 
nearly che same in both cases, elibough neturelly occurring at 
different points. 

As regards candle-power, both the gas end @есите lamps are 
well above the specified 300, that of the ges lamps tested avereg- 
ing someihing like 475 and of iheeleccric lamps 430. In spite, 
however, of the fact that the electric lamps give, if anything, а 
lower candle-power than those of che ges, the curves show а 
considerably better distribution in their case. The minima 
are practically the same (about 0-07 foot-candles), bui the 
maxima ате widely different, thet of the electric lamps being 
about 0-35 foot-candles, and of the gas 0-7 foot-candles, or just 
double. 

This is of special interesc in view of the fact that gas lighting 
is usually credited with producing а more even distribution of 
illumination thon its rival. The cause, in this instance, 15 not 
{ат чо seek. In the first place, the electric lamp posts are 5 ft. 
higher than those of the gas, and are spaced slightly further 
apart, and, above all, the candle-power at 20 deg. wich the hori- 
zonis] is some 30 per cent. greater than that at 50 deg., as 
ageinsé 15 per cent. in the case of the gas lamps. 

As pointed out already, the specificstion offers no encourege- 
mené in this direction (in faci, rather the reverse) in thet it 
essigns equal imporcance to both rays, and vei the comparative 
uselessness of the 59 deg. rays is а; once seen from the curves. 
If cxndle-power is to be che criterion it mus? in any case be that 
observed a: or near the poinz of minimum illuminacion, end it 
will be noted that, in the ese of the electric lamps, chis applies 
very nearly vo the 20 deg. rav, but is by no mesons che case with 
the gas lamps. 
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Fic. 2.—ILLUMINATIO’'N CURVE WiTH ELECTRIC LIGHTING. 


As mentioned, horizontal reflectors are specified (alihough 
why this should be so is not at all clear), and had it not been 
the case the eleccric curve could doubtless have been вш fur- 
ther improved, elihough the application of such reflectors to 
gas lamps is a matter of considerable difficuliv. 

Al.vogether the installadon is an insiructive one, elchough 
precisely what doubiful points this “experiment” was in- 
tended to зеге seems uncertain. 


INSTITUTE OF MARINE ENGINEERS. 


Ai che Institute of Marine Engineers last week the edjourned 
discussion took plece on ihe Papers by Mr. J. Lecoche on 
“ Eleciromzsgnezie Transmission for Могте Propulsion," and 
by Mr. №. P. Durcisll on “The TIncernel Combustion 
Engine." 

* ELECTROMAGNETIC TRANSMISSION FOR MARINE PROPULSION,” 

In the absence of Мг. Lecoch?, his reply to the previous discussion wag 
read by the secretary. In the course of his reply. Mr. LECOCHE stated 
that the heat generated by hysteresis would not be more in his system 
than the heat generated in an alternator. He had often run a magnetic 
worm and wheel out of synchronism for as long as 15 minutes without 
the slightest increase in temperature. The gear did not act as a brake. 
As soon as both engines were out of svnchronism they were entirely 
independent of cach other until they synchronised again. It was im- 
possible to make a mechanical worm gear to reduce the speed from 3,000 
to 75 revs. por min., having a gear efficiency of more than 70 per cent. 
The efficiency of the magnetic gear was well above 90 per cent. 
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Mr. №. P. DegTNaLL stated that he understood the machine described 
by Mr. Lecoche had been tested and had given excellent results, but as 
it was of very small dimensions it would not be right to assume that it 
would act equally satisfactorily on a large installation. He hardly 
thought it possible to obtain а 90 per cent. efficiency. with electro- 
magnetic transmission, for the whole action of the "" draw " or ‘ pull” 
forming th» torque took place at one point on the periphery of the wheel. 
He thought the machine would work very well as a speed reducing gear, 
but not as a power transmitter. For marine propulsion the gear must 
be designed for constant running at full load, and he would therefore like 
dome particulars as to the heating effect compared with the weight of 
the gear. 

Mr. G. L. Jones said the maximum lock between the rotary and the 
stationary portions evidently occurred when they synchronised, and he 
did not, therefore, sec how the rotation was to be started except by 
external power. 

Mr. E. SHACKLETON thought the machine was more a reducing gear 
{һап a trarsmission gear pure ard simple, 


“Mae INTERNAL COMBUSTION ENGINE.” 


In opening the discussion on Mr. Durtnall’s Paper, Мг. \. McLAREN 
stated that the economical aspect was the main one as regards the 
proposal to adopt the interna: combustion engine for marine purposes. 
One ditheulty would be in obtaining the requisite speed of the engine to 
guit the propeller, and the question of propeller design would necessarily 
be involved. 

Мг. E. SHACKLETON said the oil engine makers had made a reversing 
engine because of the demand for reversibility, although in the majority 
of cases he thought they would have preferred an intermediate electrica] 
drive. He did not think shipowners were at present inclined to adopt 
electrical driving but, personally, he thought it the best system for 
reversing and maneeuvring. With regard to thermal efficiency, that of 
th: Diesel engine was 38 per cent., and the gas engine 20 to 25 per cent., 
as against 12 to 14 per cent. of the steam engine, 

Мг. W. ARNOLD referred to the statement made at а previous dis- 
cussion that the two-stroke engine was now as economical as the four- 
stroke, and questioned whether it could be substantiated. 

Мг. Е. M. Timpson said the makers of two-stroke paraftin engines gave 
a guarantee of 0-6 of a pint as the fuel consumption per brake-horse- 
power per hour, while that of the makers of the four-stroke type was 
(0-75 pint. These were actual results, although they only applied to 
small powers up to about 100 H.P., and for the larger powers this class of 
fuel would doubtless not be so suitable. 

Мг. G. L. Jones said an important point was the comparative initial 
cost of the internal combustion engine, also the cost of upkeep. In 
central station work there was a large figure in favour of the turbine. 
The large amount for exponses, lubricating oil, repairs, &e., with the 
internal combustion engine had to be considered. 

Мг. W. P. Бектхлы, cited a case of a 500 н.р. four-cylinder engine 
ranning on gas produced from crude oil, in which the average consump- 
tion, including auxiliaries, amounted to 0:9 1b. per. brake-horse. power 
№ мг. He thought provision would have to be made for using coal as 
vellas оп, The engine for marine propulsion would have to be designed 
to use the cheapest form of crude oil, 


SUBMARINE CABLES FOR LONG-DISTANCE TELE- 
PHONE CIRCUITS. 


We give below an abstract of the discussion which took place 
o2 the Insiicucion of Electrical Engineers on Thursdey, 
Jenuary 12h, оп " Submarine Cables for Long-distance Tele- 
phone Cireuics," by Major W. А. J. O'Meara, C.M.G. Ап 
ebsiraet of che Paper and che firss раге of che discussion 
appeared in our issues of December 16ch and 23rd. 

The Ricut Нох. HERBERT Sameer, М.Р. (Postmaster-Goneral), 
speaking from а layman's point of view, drew attention to the great 
improvement in speaking which was obtained with the new cable. Major 
O'Meara promised even greater things than this, for at a no distant date, 
if the Treasury would permit, he (Major O'Meara) proposed to establish 
telephonic communication between London and Calcutta, They hoped 
shortly to be able to reduce the telephone charges between London and 
Paris by 20 per cent. | 

Ме. Fraxk Ginn (National Telephone Co.) asked if the cable in 
Table B, was th: Anglo-French cable, Ta^ attenuation constant 
vas given as 0.0766 por naut. That gave an improvement of 4-61 
duc t» loading, bat in Appendix IX.. where the attenuation constant 
was also given as 0-0766, there were other const ints from which it 
appeared that the figure should not be 0-0765 but 0-0522 per mile. | In 
Appendix ІХ.. if Major О`Меага would add the total length, the equiva- 
Pnt and the initial sending end impedance it would b» an assistance. 
Reference was made to some coils which were used for certain exper 
ments. They were evidently very inefficient, the resistance per henry 
being 162 ohms, nearly 21 times as great as that of the coils из in the 
cable. "hoy were probably air-core coils. If во. he thought that illus- 
trated as well as anything the impracticability of getting the desired 
results with air-core coils. In Dr. Breisig’s experiments, fot the Bare Bl 
over artificial cable and open wires there was enormous difference in the 
talk, and that raised a suspicion as to the build of the artificial cable. In 


Appendix Х. Mr. Kempe gave an expression to show that В was a mini- 

mum when the conductor resistance of the cable per unit length was 0-14 

times the millihenrys per unit length. Some years ago Mr. Shepherd 

gave him (Mr. Gill) an expression for the same thing. ‘The figures were 

0-127 times the millihenrys : Mr. Shepherd was working on dry core 

‘а Бе. Major O'Meara had shown that there was not a strong vase for 

continuously loaded submarine cables, but the case for lind lines as 

usually laid was even worse. While it must not be forgotten that loading 

enabled results to be obtained which were otherwise impossible, it was 
well to examine this question from the point of view of cost. The cost of 
the insulation was not high, but the cost of the lead sheathing and the 
duct was very great, and by continuously loading both were increased, 
Sir John Gavey gave them а case. He (Mr. Gill) assumed that it was a 
short line of about three miles of underground cable in duct at the end of 
a trunk line. ft wasa !00 №. cable lapped with iron tape and the attenua- 
tion constant was 0-0207. Equivalent talk could. be obtained if it was 
replaced by a 70 lb, cable loaded with 0-09 henry per mile by means of 
two coils, In comparing the annual costs, if the continuously-loaded 
cable was taken as 100, the coil-loaded cable was 37. И the cable were 
laid direct in the ground without any pip» the result was almost as 
strongly in favour of coil loading. There had been much written, espe- 
cially on the Continent, on the subject of continuously-loaded con- 
ductors. Many of the writers had ignored the cost of the duct space. 
Оп account of the Post Office owning the long lines in this country, the 
National Telephone Cols loading practice was confined to short lines, 
That work was begun т 1906, and they had now loaded or being loaded 
over 2.500 miles of circuit. To take an example of a very short. length 
the line was 3} miles long, made up of 20 Ib. cable, and. by the insertion 
of two coils the equated length was reduced from 3:5 to 1:9, an improve- 
ment of 1.84. This was to effect a desired result, and was not necessarily 
the best that could be done. By putting in one coil on a short length an 
improvement of, say, 1:2 to 2 could be obtained according to circum. 
stances. Dr. Thompson had asked that this method of parallel loading 
should be given a trial. He thought that Dr. Thompson would see that 
it was unsuitable for telephone conditions, and it seemed unlikely Dr. 
Thompson would see his desire earried out. The standard mile was 
admittedly an arbitrary unit, and while doubtless it would be better if it 
were based on the C.G.S. system, yet he doubted if they were ready 
for such a change, and meanwhile the standard mile was doing useful 
work. He ineluded the standard kilometre, which was the same thing 
in different dimensions. He took it that the север ма was a sub multiple 
of something, but the thing which measured the talk was not В (because 
B was the attenuation constant. per unit length), but "81 In 
the proposal, for some reason “ |” was omitted, but it seemed that “1” 
should te brought into it. He suggested centibeta. Тпого were 
weighty reasons against this proposal. Tne propagation constant was 
made up of two parts, the attenuation constant, and the wave-length con- 
stant. И was true that in the ordinary work they iznored the latter, but 
that was because comparisons were made against the standard mile, of 
which the wave-length constant was well-known. but this proposal relied 
on the attenuation constant and neglected the wave-length constant. 
Before all work could be done in terms of attenuation length the construc- 
tion of the instrument or apparatus by which the attennation length was 
to be measured must be precisely detined so as to cover the wave-length 
question, Further, the readings would be true for one frequency only — 
an arbitrary frequency—and would be liable to revision every time the 
mean frequency of speech was more accurately determined. They would 
not be suitable for telegraph work because that had a different frequency 
to speech, Major. О`Мелга mentioned three methods of increasing 
the range. There was a fourth. If four wires were taken forming two 
pairs of circuits, and by means of duplex repeating coils a third circuit 
was made, although there was а loss on the two physical circuits, after 
a certain length had been exceeded, there was a gain on the phantom 
cirenit, and that circuit then gave a better result than either of the two 
physical cireuits before the coils were introduced. Assuming certain 
data for the land lines, the old circuit from London to Paris had an equated 
length of 22-343 miles and the new 15:18 standard miles. 1f the old cable 
were duplexed one would expect there might be a gain of something like 
10 miles on the old cireuit—ce., the phantom cireuit would give a result 
considerably better than that obtained by the new circuit. and there 
would be less on the physical circuits. Would it not be possible to limit 
the two physical circuits to short-distance traffic; and let the phantom 
circuit take care of the long-distance traflie ? Major O'Meara might say 
that was already in contemplation, and he (Mr. Gill) would ask whether 
it was proposed to load the aerial circuit on the new cable, and was the 
Post Office going to duplex one or both of them ? Mr. Carty had recently 
shown that it was now possible to gain a further improvement by loading 
the phantom circuit. At the time the Anglo-French cable was made it 
was not possible to do so. 

Mr. DANE SiNcrAIR (British Insulated & Helsby Cables) said that it 
was delightful to think that the speaking on the cable connecting France 
and England was improved by something like three to four times. There 
vas a time when iron in connection with long lines was anathema. In 
the past some of them had erected iron lines which had to be taken down 
and replaced by copper. After a time they were told that the best con- 
ductor was a combination of iron and copper, and the problem before 
them now was how to make the best us» of iron in conjunction with 
copper. That the Pupin coil arrangement gave the best. results went 
without saying. but it had certain disadvantages, and they ought to try 
and get something as good, or nearly as good, in another way. Consider- 
able skill was required to install and maintain Pupin coils, and if these 
coils were inserted every three miles between London and Glasgow they 
obtained the equivalent of a large number of test boxes with an enormous 


oe 


590 . THE ELECTRICIAN, JANUARY 20, 1911. 


eee ee 
bee (a — € ——"Ü 


number of joints—all possible sources of trouble. — Foresccing difficulties 
where supervision was expensive or scarce, or could not be had at all, 
some people had tried to produce the desired effect without introducing 
this enormous number of joints. His company had made a continuously- 
loaded cable, to Sir John Gavey's specification, by which а 102 per 
cent. improvement was attained, and tests on short lengths had showed 
that they could do even. better. They were now making another length 
of cable where the improvement would be considerably over 100 per cent., 
and there was no doubt a wide field for the use of continuously-loaded 
cables since they could be handled in the same way as ordinary cables, the 
only difference being that in order to keep the electrostatic capacity down 
to the standard the cable was necessarily rather larger in diameter. As 
regards the cost, they obtained a 100 per cent. speaking improvement 
with, roughly, an addition of 50 per cent. to the cost of the cable itself. 
This improvement was obtained with proportions of 100 per cent. eopper 
and 50 per cent. tron by weight. He was not prepared to say at the 
moment whether these proportions were the best, but this point was 
being experimented upon, and probably а less proportion of iron would be 
found to be better. The annealing of the iron was an extremely im- 
portant factor. He paid a tribute to the work of Mr. А. W. Martin, which 
had been of the greatest use to them in their suecessful efforts to raise the 
speaking improvement on continuously-loaded cables from below 60 per 
cent, to over 100 per cent, 
Mr. Е. TREMAIN (Post Office) submitted the following tables :— 


Speeds. 
No. of cables, —— ee ———— ————— — 
| L ` SR - 1-54 sec. АВ 2:4 вое. SR B2 see. 
1. Unloaded . | 0:0 I 340 280 . 230 
2. Loaded... ШҮҮ 150 600 340 280 
3. Loaded... | 00321) 250 | NOLO но 370 


Observed values of speeds for plain and loaded cables. The diameter 
of the loaded cable being 1:4 times that of the conductor of No. I. 

If the space occupied by the iron load were filled with copper the speeds 
for the three cables would be as follows (neglecting disabilities of receiving 
instrument at the higher speeds) :— 


SR 1.54. SR. 24. | SR 3.2. 


— — — — — —— — a — —— M — ——M— — — M — — — — — — 


Speeds ............- 680 | 560 | at 


These tables showed that for the SR 1:54 second the loaded cable 
(when д 250) was 18 per cent. superior in speed to the plain cable. For 
theSR 2-4 second with д — 250, the all-copper cable was the better by 27 
per eent. The situation was thus reversed, and, lastly, for SR 3-2 
seconds the all-copper cable was better than the loaded one by 68 per 
cent. The distributed load was therefore abandoned because the all- 
copper cable was the simpler mechanically. and probably as cheap as the 
loaded one. Mr. Tremain said the composite core cable illustrated. in 
Fig. 14 of the Paper, details of which were given in Appendix V, 
had an actual capacity ‘from wire to wire of 0107 mfd. The 
intention with this cable was to provide not one circuit, as indicated in 
Appendix VIL. but two, the second being made available by the use of 
suitable transformers at the cable ends, by which the two conductors 
could be used as one for a second circuit with the sheathing of the cable 
as а return: hence the helical winding of paper cord outside the pair of 
conductors to keep them away from the rubber dieleetrie, and ensure à 
reasonable capacity from the two conductors to the sheathing, As a 
matter of fact this capacity proved to be 0-256 mfd. per knot for a 1.6501b. 
conductor. Не had proposed to lay down a cable of this kind for the 
English- Dutch service, which if loaded would have made communication 
through the German territory and with the Russian capitals possible. 
While it appeared perfectly sound to ascertain the cheapest submarine 
cable possible for a given efficiency, it might conceivably be worth while 
to рауа considerable sum for a slight improvement, as by thus ren- 
dering possible a small reduction of gauge over great distances an 
extension of, say, 20 miles. could be effected, and а wide belt. of 
territory for revenue-carning. purposes open пр. Ao per cent. saving 
on the aerial line costs above referred to would pay for the entire cable 
from shore to shore. Concerning the feasibility of loading aerial lines, 
apart from the difficulties of climate which had to be contended with in 
this country, and probably on the Continent, а pair of loaded wires was 
likely to be much more susceptible to interference from outside sources 
than an unloaded pair, being, as it were, in a hyper-sensitive condition, 
Sir John Gavey spoke of the reduction in the effective conductivity of 
heavy conductors by the introduction of protective devices as being nearly 
20 per cent., but he thought it would be found that from that and other 
causes the depreciation was much greater, chietly, of course, due to the 
difficulty of getting open lines erected in the cities and towns. He be- 
lieved the London-Glasgow telephone wires, a pair of which weighed 300, 
tons, and which, theoretically, would equa] 9 miles of standard cable 
in practice was only equal to 14 miles of standard cable, and it was deplor- 
able that the unreasonable restrictions of local authorities to the erection 
of open lines should have involved the expenditure of enormous sums for 
additional copper, which would not otherwise have been necessary, Мг. 
Kempe's tables of telephone loops in terms of centibetas well repaid study- 
ing. It was rather alarming to find that nearly half the total recorded 
ag the limit of commercial speech was absorbed in exchanges and sub- 
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scribers’ lines, and it led one to doubt the wisdom of placing the long 
distance service at the disposal of all local subscribers. : 

Mr. W. W. Соок (National Telephone Co.) thought the a uthor in dis. 
cussing the possibility of telephonie communication between London and 
Astrakhan had not attached sufficient importance to the point raised by 
Sir John Gavey regarding the reduction of the effective conductivity of 
long lines. Sir John Gavey had given that reduction as about 20 per 
cent, and Mr. Tremain had given figures approaching 50 рег cent. A few 
years ago there was a circuit from London to St. Margaret's Bay, and out 
of the tota] distance of 85 miles, 794 miles were 800 №. conductors, the 
remainder being made of smaller wires. If on these lines 400 lb. copper 
was substituted for 800 Ib. conductor 28} tons of copper would be saved 
and 1} standard miles equated length would be lost. But 1} miles had 
already been lost in these smaller conductors, and it would seem to be 
more economical to spend a little money in improving these latter than in 
increasing the weight of the copper to that. extent. The successful load. 
ing of submarine cables was bound to have an important bearing on the 
communication between England and Ireland. At. present the way to 
get from the South of England to the South of Ireland was by way of 
Scotland, because of the comparative shortness of the submarine cable, 
If that could be improved to the same extent as the Anglo-French cable 
had been improved it would not then be necessary to spend so much money 
on the expensive land-lines, and, therefore, it would probably pay to take 
а more southerly route. In giving the results of the tests on the Nevin 
cables, the author had stated that speech was just. possible through 120 
“ Siemens” of telegraph cable, and the speaker asked him to give the 
equated length of that cable. He (Mr. Cook) made it about 95 standard 
miles, and if that were so the talk between London and Astrakhan жаза 
mere nothing. Mr. Tremain said that Major O'Meara had put the cost 
of the cable in Fig. 14 of the Paper a little too high, but when it was con- 
sidered that the cost of that two-core cable was at least twice that of the 
Anglo-French four-core cable and that the attenuation constant was 
nearly twice as high, the cost would have to be reduced a great deal before 
that type of cable became practicable. He would like to ask why the 
author had included the last column but one of the Paper on p. 32, and he 
wondered why he had given it that description. It was described as an 
old formula, but it was given a new name. It would be seen that the 
figures in the column were the product of the figures given in the two 
columns here disguised as ¢ and y, so that it should really have been 
headed КВ. 

Mr. А. CAMPBELL said that he took the opportunity of giving some 
results of tests on а variety of experimental samples of telephone 
cables which had been carried out at the National Physical Laboratory. 
The lengths tested measured from 10 metres up to 400 metres ; in most 
cases accurate results could be obtained with lengths of 20 (or even 10) 
metres, and the agreement between the measurements of long and short 
lengths was quite satisfactory. The four important constants—effective 
resistance, В. effective self-induction, L, capacity, К, and effective leakage 
conductance (leakance), G—were measured for various frequencies, and 
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were taken per kilometre of length of loop (total length of conductors 
=2km.). The particulars of the cables were as follows: In U, Vand W 
the two lengths were twisted together, covered with hemp, and taped ; 
the covering was wet during the tests. Cables X. Y and Z would possibly 
not be classed as submarine ; they were lead-covered. 

In Table I. were shown the results of some of the measurements. The 
attenuation and wave-length constants for 1 km. being given by the 
equations " us ouf Pire | 

982- 9 (att. const.)? - /(R?-- Lew XG? + Kew?)+ RG —1,К. 
and 2a?—2(wave- length coeff.)?-- y (R?-- L2w?)(G+ КЗ?) — RG 4- e? LK. 
There was at present some confusion as to the nomenclature of these two 
constants. Не (Mr. Campbell) had used a and 83 in the same sense as in 
Major O'Meara's Paper. and possibly this was the most generally accepted 
usage; but the opposite usage, making а and В the attenuation and 
wave-length constants respectively, seemed to him more reasonable. The 
values of the attenuation constants in Table I. on the whole corroborated 
those given by Major O'Meara for continuously loaded cables, "The 


measurement of the leakance, G, was much the most dilicult part of the 
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A ge "RR OSEE Table I. | | | 
| Frequency R L 105 K | 1056 | сга | Wave 
` Cable. Iron loading. Insulation, | n | ohms henrys а. NEL MEM Биа Тепић 
^ рег вес. | per km. per km. per km. Ohms km. ИИА constant, 
| 500 2.3 0-00072 0:101 15 өз | 0:030 
hives. N ооа ы m» E 1,000 24 0-900071 olos 20 ооо | (0:056 
| 2.000 2.5 0-0007 1 ШИТ 40) O-0166 (110 
200 3:46 0-00372 0:103 14 0.0046 0-026 
V Strip ..... ac GP ish vaso» 1.000 — | 5-00 0-003368 0-100 10 оо 0, (OI28 
2000 — | 11:65 0-003250 0-100 25 0:033 (000236 
15 2-08 000247 | 0-123 | — ТЕШЕТ ТЕШИ] 
00 2.99 0-00247 | 0:122 | 0-74 wo072 00 AY0Un7 
| 120 3:01 000247. | 0:122 | 1.49 (7-00 | (02-00157 
Мр Thin wire.,.......' G.P.......... is 200 3-08 0:00246 0-121 2-86 ТЕШ (00 (000238 
я 00 3:52 0:00243 0:119 10-0 0127 0:052 
| 1.000 4-61 0-00236 -LIS 193 оо 0-106 
2.000 | 8:06 0-002108 0-116 49-9 | 0-0343 0.208 
200 10-5 0-00235 0041, | 
ха Wire (L №уест)... Air-paper ...... 1,000 10-7 0.00234 0:040, 5 | 00212 0:055 
| | 2.000 111 0.10227 0-04]; 
200 10-6 0-00422 0:041, 
Menus Wire (2 layers)... Аіг-рарег ..... 1.000 — | 10-0 0-00419 Q:04 1, 1 00167 0-08 
2,000 11-4 O-O0417 | 0-041; | 
200 10-8 000575. — 0-04 Lo less 0-012, 0-027 
ЕИ | Strip (2layers)... Air.paper ...... 1.000 | 31:3 00057, 004114 than 0:014, 0-008 
| 2.000 12-7 00056; — 0:041. 2 0-016, 0:114 


experiment ; fortunately it did not influence the value of the attenuation 
constant to any great extent. Its increase with frequency was shown 
clearly over a long range for cable №. In connection with cable Z. the 
effect of the condition of the iron was investigated. Samples of the thin 
strip were wound into rings, which were tested magnetically by the bal- 
listie method, going down to very small values of Н, so as to obtain 
values of the permeability д corresponding to those occurring in actual 
telephone cables. "he values (д, of the permeability for H-0 may be 
taken as the working values for currents of the order of those used in tele- 
phonic practice, since with the actual mean diameter of the iron lapping 
(0:2 cm.) H- 2 «current. ‘The self-inductance of a L metre length 
of the cable core were also tested (4) in condition as received, (^) 
after annealing the whole piece in hydrogen at 850 С. From the values of 
the inductance thus obtained (with small H) the initial permeability 
(и) was calculated in cach cass. The results were in agreement with 
those given by the ballistic method, the value of д, being for (0) 125 and 
for (5) 235. On the accompanying curve Fig. 1 these points are shown 
by small circles. Tho annealing raised the working permeability from 
125 to 235. By recalculating on the basis of this improved permeability, 
the attenuation constant for a с 1.000 was reduced from 00149 to (ОТТ. 
It was found that if the strip was only annealed before being wound on 
the benefit of the annealing was almost annulled by the mechanical treat- 
ment (bonding, б.) during winding, but this was by no means an insuper- 
ably difficulty in manufacture. In this Connection he had sometimes 
recommended the trial of silicon-iron or other alloys which bad large 
imitial permeability and high resistivity, since every reduction of energy 
loss seemed likely to improve the conditions. 


(То be concluded.) 


CORRESPONDENCE. 
шалаа cue 
MEASUREMENT OF DEPRECIATION. 
TO THE EDITOR OF THE ELECTRICIAN, 


NIR: [have read with much interest the review of ** Leake's 
Register of Industrial Plant for the Measurement of Depre- 
clation,” which appeared in the number of THE ELECTRICIAN 
for January 6th, and thank you very much for so kindly 
notiemg this. 

I think the reviewer is under a misapprehension in suggest- 
ing that the calculation of depreciation on diminishing ledger 
balances, which it is agreed operates to throw the larger burdens 
on the earlier years, is an advantege from the income tax point 
of view. If vou have c plant with an estimated 10 vears’ life, 
you must, in order to reduce its cost to a small scrap value 
et the end of 10 vears, employ a rate of not less than 33 per 
cent. in writing off on the diminishing balance principle, but 
this will be ruthlessly disregarded by the income tax authorities, 
end a rate probably of 5 per cent. substituted, which will take 
about 70 years to write off the cost of plant which has a life 
of 10 vears. If a systematic method of writing off deprecia- 
tion on the cost price, in conjunction with the estimated life 
periods, were generally adopted, the income tax authorities 
would soon have to allow the amount actually written off when 
measured on such a clear and indisputable basis, and this would 
be of enormous advantage to income taxpayers.—I am, &c., 

29, Abchurch-lane, E.C., Jan. 10. P. D. БЕАКЕ. 


MARCONI-TELEFUNKEN INTERESTS. 


An announcement was made early in the week that the combina- 
tion of ** Marconi " and * Telefunken " wireless interests, regarding 
which rumours (so far as German mercantile marine equi ments were 
concerned) had for some time past been in circulation, was an accom- 
plished fact. and that en agreement had been completed between the 
Compagnie de "Télégraphie sans Fil. of Brussels (licensees for all 
Marconi rights in Germany), the Allgemeine. еспе {з Gesell- 
schoft, the Siemens & Helske A.G. the Braun-Siemens-Gese!lschaft 
m.b.H., end the Gesellschaft: fur Drehtlose Telegrophie m.b. H., of 
Berlin. the latter Company. of course. owning what is known as the 
"Telefunken " system, comprising the Braun-Slaby-Arco. patent 
rights. This egreement provides for the working of all the wireless 
telegraph patents op rated by the group of compe nies in the Marconi 
and Telefunken interests, and will obviete the inter-competition 
which threatened to become very ecute in the early future, 

The new company which will be formed under the e«reement will 
operate only in Germany under the title of the Deutsche Betrieb :- 
Gesellschaft für Drahtlose Telegraphie m.b. Hand the directors will ba 
M. Le Conseiller de Commerce P. Mamroth, director of the А. E.G. 
(Berlin), Commendatore G. Marconi (London), Col. Thys (Banque 
d'Outremer. Brussels), Dr. Franke (Siemens & Halske A.G.. Berlin), 
М. Travailleur (Compagnie de Télegraphie sens Fil. Brussels), Count 
George d Arco (Telefunken Gesellschaft, Berlin). 

It is explained thot the Brussels Company owns all the Mareoni 
wireless telegraph rights except those of Great. Britain and the British 
mercantile marine, while the Drahtlose Company owns all the rights 
of the Telefunken system (Braun-Slaby-Areo) in Germany and the 
German mereantile marine, and that owing to the new agreement 
German shipowners will be at libertv to select either of the two 
systems for their vessels, The new combination is exclusively con- 
cerned with wireless telegraph business so fer as it relates to Ger- 
many and the German mercantile marine. The interchange of 
messages by German vessels with either the Marconi or Telefunken 
systems is, therefore, assured. by this understanding. The im- 
portanee of the new arrangement is testified to by the fact that 
Messrs. Siemens & Halske and the A. E.G. are parties to the fusion of 
interests included in the agree nent. 
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LEGAL INTELLIGENCE. 


— < - 


Marconi and Others v. British Radio-Telegraph & Telephone Со. (Ltd.) 


The hearing of this action was resumed by Mr. Justice Parker on 
Friday last. 

Mr. Wm. D. Dvppxrr, F.R.S., continuing his evidence, said that he had 
read the Silvanus Thompson specification, and he found in it complete 
directions as to tuning. Silvanus Thompson was dealing with magnetic 
induction telegraphy ; the problem of tuning in magnetic induction 
telegraphy was the same as in Hertzian wave telegraphy, and the object 
and the way in which one tuned were the same in both cases. At the 
date of Marconi's specification the method of tuning, as between trans- 
mitter and receiver, was perfectly well understood. The specification 
started with a statement of what was known at the date of the patent. 
Several questions as to the construction of the Thompson specification 
having been answered, Mr. Duddell said that the Oudin resonator was 
described in the “ Comptes Rendus " ; that was the resonator that was 
usually sold under his name. The apparatus was used for medical 
purposes, and witness ex plained to the Court Из construction and working. 
It was distinctly a question of tuning between the two circuits. He found 
in the description of the apparatus a statement of a method of tuning. 
Oudin clearly understood that one had to have the two circuits in 
resonance, and he used the word ‘ transform " to mean the increase of 
the voltage. 

Мг. Co_vrax called the attention of witness to a Paper by Tesla in 
1892, in which the following passage occurred: “ But of all the discharge 
phenomena observed, the most pleasing to the eye and the most instruc- 
tive are those observed with a coil which is operated by means of the 
disruptive discharge of a condenser. The power of the brushes, the 
abundance of the sparks, when the conditions are patiently adjusted is 
often amazing.” Witness thought Tesla meant that he took a great deal 
of trouble in choosing the right size of Leyden jar in his primary circuit 
to get the best effect from his secondary. That apparently was tuning 
in an earlier Paper than the ones hitherto referred to. He (witness) 
thought that in 1891 Tesla himself did not realise anything as to what 
was happening. In 1892 he came over to this country and gave a 
demonstration of those high-frequency currents, and possibly some of the 
notable engineers he then met explained what he really was doing, and 
that is why it began to appear; and in 1893 he mentions the tuning. 

Witness explained to his Lordship the object of tuning. One could 
build up the voltage in the secondary circuit if мах in tune very much 
easier than if it were not in tune, The secondary circuit of a Tesla coil 
was à length of wire which possessed both capacity апа self-induction, 
and, therefore, had a free period of its own. The coupling between the 
primary and secondary in the Tesla coil, as made, was moderately tight, 
but not very tight; therefore one was not able completely to force 
through. In that condition it was an advantage to be able to make the 
primary give impulses to the secondary just when the secondary wanted 
to act in that direction ; therefore one could increase the voltage in the 
secondary by adjusting the primary circuit to suft it, and that was the 
tuning between the primary and secondary circuits. '' Now the voltage 
builds up, getting higher and higher, until it reaches a limit at which the 
brush discharge begins to take place. When that takes place you are 
losing а lot of energy, or comparatively a large amount of energy, 
from your secondary, and the building up effect docs not continue any 
further, so that is like having a radiator which is an extremely good one 
which is tuned to an oscillating circuit of the Marconi apparatus, where 
the coupling between the two circuits is, comparatively speaking, very 
tight and where the radiation from the aerial is very great, and, in that 
case, vou do get some advantage from tuning, but you do not get the 
full advantage that you do when you have the light coupling and the 
secondary circuit not getting rid of its energy too quickly.” The secondary 
circuit must not radiate and give off all the energy it received in one 
swing, or else you do not build up. The Tesla transformer, before it 
gave off a brush discharge, lost very little energy. When it arrived at 
the stage when brush discharge took place you then lost energy rapidly 
and no more building up took place. Не spoke of the secondary circuit 
of the Tesla transformer (as illustrated in Tesla’s Paper) as closed, and he 
would equally say that the secondary circuit in the Marconi transmitter 
was closed. Ordinarily speaking, he should speak both of the aerial 
connected with the Marconi transformer, and of the secondary of the 
Tesla transformer as being open circuits. You could quite well consider 
them as being closed through the condenser. 

Witness was next questioned as to Braun's specification, and he said 
that, as far as Braun was concerned, in selecting his frequencies he told 
them at the date (1899) what was used to-day. There were very few data 
published, but he should say Fraun was working with 300 or 400 metres 
as his wave-length ; that would be a frequency of about 1,000,000, which 
would be the highest frequency used by Fedderssen, and, of late years, wave- 
lengths used in practice had grown longer, and the frequencies had gone 
down. ‘The wave-length in the first Lodge specification was about 
200 metres. He did not think the aerial was ever set up in that form, it 
was set up with a network of wires at the top and at the bottom to form 
those two large capacities. In the four sevens patent of Marconi he 
thought the wave-length he was working with was from 300 to 600 metres ; 
and that represented a frequency of 500,000 to 1,000,000. "That was 
within the second of the cases that Braun gave, and was within the 
Fedderssen limit. In the course of further questions on the construction 
and meaning of the Braun specification, witness said that he would 
certainly have understood the words ‘ the well-known vertical sending 
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wire, preferably of considerable length " to refer to the Marconi aerial, 
and he should have understood it as earthed at that date. 

Mr. Justice PARKER: What does he mean by saying “© otherwise the 
vibrations would be damped too much, the constraint of the system 
giving way gradually instead of suddenly " ? 

Witness : I think he has mixed two effects together there which he has 
observed. With a long vertical aerial if you want to increase the energy 
the one way is to increase the voltage, and the only way to do that is to 
increase the spark length. If you have a long spark it is a comparatively 
high resistance, and that tends to damp the oscillations down quickly, 
because it wastes a lot of energy in heating the gap between the two rods : 
that is the one effect. The other effect he mentions is this: if you have 
this long spark and you charge up to a high voltage, and you are gradually 
raising the voltage, you cannot raise it absolutely suddenly, and, just 
before you reach the voltage at which the spark takes place, there is a 
little pioneer brush discharge which starts from the rod, and, therefore, he 
looks upon it that, instead of the spark-gap suddenly passing from the 
insulating to the conducting state, there is an intermediate stage where 
it is giving away gradually, which again prevents a sudden starting of the 
oscillation. I think that is what he had in his mind. 

Witness, continuing, said that in Figs. 1 and 3 of the Braun specification 
there were not two separate circuits, but in Figs. 2 and 4 there was a 
secondary circuit. In Fig. 2 he got a step-up or step-down transformer, 
and he did not think there was any distinction between that and Marconi’s 
transmitter. The aerial was connected to one point of the primary 
circuit, namely, the outer coating of the jar F. Electrically, he did not 
distinguish what was shown in Fig. 2 in that respect from Marconi's two 
circuits. In Fig. 4 of Braun he had a closed oscillating circuit, a circuit 
which was capable of persistent oscillation, and he had an open radiating 
cireuit which, if it was (аз he read it) the well-known aerial of Marconi, 
would be a good radiator. Except for the question of tuning, there was 
no distinction between what was shown in Fig. 4 of Braun and what was 
described in Marconi's specification in respect of his transmitter. И 
Fig. 4 had been shown to him prior to the date of Marconi's specification, 
and he was told to put what was shown in the figure into practice, he should 
have taken a Tesla transformer, because that was the only transformer 
he knew at that date suitable for working with oscillatory discharges. 
Having made the Tesla transformer, and knowing, as he did at that date, 
that he had to adjust the primary and secondary together, he should have 
proceeded to take turns on and off the primary until he got the biggest 
effect on his secondary, that was to say, on his aerial. By “ the biggest 
effect " he meant he would try to get into the aerial at one time as much 
energy as he possib]y could. 

Mr. Justice Parker: Аз I understand it, the object of Marconi is not 
to'transfer the whole of the energy from the primary out of the secondary ; 
it is the opposite. It is to keep it in the primary, transferring “ little 
bits " at a time and keeping the vibration going. И you fix this so as to 
get the greatest energy in the secondary and pass on your energy as 
quickly as possible you would not be using one as a reserve for the other, 
which is the whole idea of Marconi ? 

Mr. Беррвы, : It is the present idea. I do not know whether it was 
the idea of Marconi in 1900. 

Г quite follow what vou say in applying it to Tesla. My difficulty is 
this. Suppose I am of opinion, on the true construction of Marconi, 
that the object was not to get the energy quickly from the primary into 
the secondary, but to keep a reserve in the primary, and supply gradually 
to the secondary and get the pat, pat, and get a wave of sufficient ampli- 
tude and a long train of waves ? 

Witness: Then I should use a loose coupling between the primary 
and the secondary in order to get that, 

You would not have done all that from Braun in 1899 ? 

WirNess said Braun did not give him any indication that he was to 
use loose coupling between the primary and the secondary, and he did 
not know that he found any indication except the example from Marconi ; 
and not all the examples involved loose coupling. The coupling that hə 
(witness) would have taken for Fig. 4 (speaking for what he should have 
done himself) would have been rather tighter than the case in Marconi. 
The result of that would have been to have got less of the tap, tap, and 
more of the forcing through. If he had to build up a long wave train from 
primary to secondary he should certainly have loose-coupled. The 
theory of coupling the circuits was known previously to 1900. Looking 
at the first claim of Mr. Marconi’s specification, Braun's Fig. 4, coupled 
with the knowledge of constructing that sort of circuit at that date, gave 
him the apparatus described in that claim. Не was taking tho claim 
which did not say anything as to how he was to couple his two circuits ; 
it only said the electrical oscillations in the two circuits being the same. 
That would be quite consistent with a perfectly tight transformer because 
then, whether they were tuned or not, the electrical oscillations of the two 
circuits would be the same. Supposing he could read Marconi as suggesting 
the working up of the energy of the secondary by the principle of a series 
of waves, by a tapping effect, then he did not find that in Braun, nor did 
he have the knowledge at that date which would have told him to looss- 
couple Braun. He could have a transmitter perfectly complying with 
his view of claim I. in which the coupling was not loose. In general the 
transformers, qua transformers, were made tight. There was a con- 
siderable variation in the degree of tightness or looseness of coupling 
in the circuits in Marconi's specification ; they ranged from moderately 
tight coupled to very loose—30 per cent. to 3 per cent., and he did not 
find any distinction in the specification as between the cases where one 
was using the moderately tight and the extremely loose coupling. In 
regard to the Atlantic messages of Marconi in 1901 he believed a very 
large amount of energy was used, they were working with large amounts 
of power. 
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Cross-examined by Мг. Astpury, К.С, Witness said he had only 
heard of Braun’s specitieation through Prof. Fleming's Cantor lectures, 
which were delivered in 1902 or 1903. He had never had the specification 
in his hands until the present case. He had, however, read a large 
amount describing Braun's work. He did not know that Braun had 
abandoned his attempts to put his specified apparatus into practice; he 
thought Braun was joined with Slaby and Arco in the Telefunken system. 
He thought the Braun-Slaby apparatus now being used in Germany was 
based on Fig. 1 of the Braun specification. There was added to it, the 
tuning apparatus, the tuning coil and certain other moditications. He 
did not know that in 1902 the Marconi system of tuning the two circuits 
in the transmitter came to the attention of Prof. Braun for the first. 
time; he had no personal knowledge of what Braun did in regard to 
putting the apparatus in his specification into operation. Witness 
siid that for the purpose of wireless telegraphy and for the purpose of 
the output from the transmitter it made no difference whatever whether 
one used a two-coil ог a one-coil path between the primary and the 
secondary circuit. He could make a transmitter which would give 
equivalent results whether he used a two-coil or a one-coil apparatus. 
They were equivalent electrically, and, prior to 1900, that for trans- 
forming for ordinary electric light purposes one or two coils was perfectly 
rell-known, and the effect of an iron core in a transformer was also well 
known. In 1900 it was also perfectly well known that one had to use а 
small self-induction with a large capacity, or a large self-induction with a 
«mall capacity. 

Witness answered a number of questions as to the construction and 
operation of single-coil and two-coil transformers, &c. 

At ths point wituess said he wished to correct one or two matters. 
Не had stated that Fedderssen was using between frequencies of 100,000 
and 1,000,000 per second ; he had Jooked up one of. Fedderssen's Papers, 
and he found that he went down as low as 20.000. He also stated that the 
wave length of Mr. Marconi in his four seven patent was from 300 to 600 
metres, but he found that the order was from 200 to 800 metres. Mr. 
Astbury also put a numberof questions to witness as to his figures of the 
" Nonzuch " winding in order to admit a correction to answers given by 
Мг. Swinburne, Mr. Clerk and Mr. Pletts in the ‘© Nonsuch " winding. 

WITSNEss, in cruss-examination, said the operation of one and two coil 
transformers was known long before 1900, but the application of a раг- 
ticular kind of inductive shunt or of a particular kind of two-coil trans- 
former for any particular purpose might be new as à new purpose arose. 
He was not aware that a l to l coil was termed a transformer in literature 
before 1990. Witness was shown an illustration on p. 329 of Bedell's 
“The Principles of the Transformer” of the Stillwell regulator, which 
was referred to in the work as a single coil retulator; h^ said Bedell 
there used transformer for short, but he qualified it by calling it a single 
coil transformer, It had aniron core ; it was the Westinghouse regulator. 
On p. 184 of the 1897 edition of '* Alternating Current Phenomena," by 
М читек Ц was stated that an ordinary two-coil transformer could be 
replaced Бу. and was the equivalent of a single 1 to 1 inductive coupling, 
but ths author was simply referring to the mathematical equivalence of 
the two. Witness was also shown an article in the issue of “ Industries ” 
for Dee. 27, 1880, where Mr. Swinburne referred to a choking or impedance 
coil in an are lighting cireuit as a transformer. Questions were also put 
as to illustrations in Arnold's '* Wechselstromtechnik " of 1904 and 
Bigelow^s “ Electrotherapeutics " in order to show that by а single 
l to ] transformer the equivalent of à two coil transformer could be 
obtained. Under Fig. 4 оп р. 22 of Arnold it stated that it was the 
equivalent. current circuit of à transformer. Оп p. 675 of the 1910 
edition of Arnold, an illustration was given called “ The current. circuit 
of the universal transformer “`; that was a picture of a single l to I coil 
between two circuits wilh a piece of self-induction common to the two 
cirenits, but there was no resistance shown in the common part. Resis- 
tances were distinctly shown in both cireuits. Arnold's picture of 1910 
and 1994 was the same as that shown by Steinmetz in 1897 ; but witness 
sid Arnold meant the general transformer that was the real meaning of 
the phrase; it was the mathematical representation of it and it was 
quite well-known. Parts IIT. and IV. of Prasch's work on tho ** Progress 
of Wireless 'l'elegra phy " were shown to witness. In part IV. Mr. Astbury 
said Praseh had shown an arrangement of a receiver with exactly the same 
eil as the “ Nonsuch " which was described as a transformer coil. The 
author, who was discussing a single-coil coupling, used the words, '' In 
this way the direct-coupling is reduced to the case of inductive coupling. 
> . + This, is only true when the resistance is completely neglected.” 

WirNESS : That is what we have been doing in this casa, neglecting the 
resistance of the common part. Zenneck (in his book of 1905) stated 
that in all cases that came under practical consideration the effect of the 
galvanic coupling, both with regard to amplitude and with regard to 
phase, was indistinguishable from that obtained by magnetic coupling. 
Witness agreed that the  Nonsuch " apparatus gave the same effect at a 
distance as a two-coil apparatus. ‘To the best of his knowledge it was not 
equally well known in 1900 that that arrangement would give the same 
effect at a distance as a two-coil transformer. He thought it was known 
mathematically, prior to 1900. what the two effects of a single and a 
double inductive coupling. were qua amplitude and phase; the effect of 
using one or theotherin а wirelessinstrument was not known. In regard 
to Pierce's recent work (“ Principles of Wireless Telegraphy "), he had 
seen very little of the author's writings except in connection with the 
erystal detectors, The author's. Fig. 65 showed an auto-transformer 
where there was mutual induction between the coils like the '* Nonsuch." 
Оп page 243 of Pierce he noticed the words '' The oscillations in this 
circuit act inductively and produce oscillations in the antenna circuit ” ; 
that was а Statement that a single coil was an inductive coil, It was ав 
true in 1900 as after, Witness was also cross-examined as to Arendt's 


work, and the 1908 edition of Berthier's book. He thought Berthier 
had in his mind, when he called a single inductive coupling а resonance 
transformer, the Oudin resonator, which waa also known in France as а 
resonator. — Vreeland’s translation of Poincaré, Turpain’s work on Wire- 
less Telegraphy and M. P. Villard were next referred to, and a number of 
questions put to witness in regard to extracts from and figures in them 
in order to show how those authors used the terms transformer and auto- 
transformer. Не did not think that any electrician reading Marcont’s 
specification could doubt that Marconi desired to have a closed circuit, 
which should be а good conserver of energy acting upon and operating 
with the radiating aerial which should be а good radiator, or that the 
transformer which he spoke of was to be a portion of apparatus which 
should permit that transference of energy to take place in the desired 
manner, and no electrician of note would suppose that for high-frequency 
currents anybody would dream of using a transformer with any con. 
siderable «quantity of iron in it. In the *' Nonsuch " the wave output 
from the antenna was indistinguishable from what it would be if a corre- 
spondingly designed two-coil transformer were used; and, using the 
word " in the same way as Mr. Marconi, th? primary circuit 
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conserve 
really induced its energy on to the secondary and did not conserve it. 
In the ** Nonsuch " the energy that, during such period, had to be ** doled 
out " to the antenna circuit would be ‘ doled out " in the same propor- 
tion and in the same electrical manner as in the Marconi case if there were 
equivalent designs; but it was not ‘ doled out " in the sume way in the 
“ Nonsuch |“ because part of it was ‘doled out" by magnetie induction 
and part by self-induction, А number of questions as to self and mutual 
induction were put to the witness who stated that he did not wish to 
mix th» " Nonsuchl;? which contained mutual induction with J.S. 17. 
which was only sclf-induction. И, in the Marconi transmitter, instead of 
having a two coil he replaced it by a single 1 to l coil, the electrical output 
from that transmitter in the terms of waves in ether would be identical, 
the commercial operation would be identical, the receiving station would 
not know and could not know of the alteration in the coil; the amplitude 
and continuity of the waves would be identical; the conservation of 
energy in the primary would be the same in each case; the passing of 
energy into the secondary, both in magnitude, in time and phase, would 
also be identical; but he did think they knew that in 1909. Witness 
said his answers опу applied to the equivalence of the two circuits. The 
© Nonsuch ? was a step-down anto-transformer coupling, and, in so far 
as it worked by mutual induction, that was obvious, but that class of 
coupling was not perfectly well-known as an auto-transformer prior to 
1900. А coil with an iron core was well-known as an auto-transformer, 
but a coil without an iron core was not. He would have known that 
an auto-transformer had one coil in it, and that for high-frequency 
currents he did not want iron. The theory of the auto-transformer was 
not at all clear, like the theory of the simple two-cireuit transformer, and 
he could not very well have seen how to carry out the invention if tho 
specification had said ''* According to the present invention the vertical 
wire is connected to earth through the secondary winding of an anto- 
transformer of a kind suitable for the transformation of very rapidly 
alternating electric currents,” even though the work of Steinmetz and 
other books showed it mathematically and caleulated it: they were not 
easy things to work with, and tho gentlemen who were working in the field 
of that invention were not working the square root of imaginary quantities 
which Steinmetz usually dealt with. He could have calculated in 1900 
the measurement of the mutual induction of the non-common part upon 
the common part. but the formula were not quite as handy as they were 
now. The following sentence of Marconi’s specification: “ This device 
enables much more energy to be imparted to the radiator than heretofore, 
The approximately closed circuit of the primary being a good conserver, 
and the open eireuit of the secondary a good radiator of wave energy,” 
was hardly sense, but with the tigures he should have understood it; it 
stated that it was to be a good conserver, but he did not understand from 
the sentence whether it was a good conserver by itself, or when it was 
coupled with the radiator. With the latter he was not clear that ho 
should have realised that the coupling between those two circuits must 
be a coupling such as would not allow energy to go in “ one or two gulps ” 
right into and b? dissipated at once by the aerial. He would have 
understood the couplings and the inductances of the circuits if he had 
worked them out, and he would have found the tightest coupled one was 
only 30 per cent. Prof. Fleming's definition of a tight. coupling was as 
being from 50 to 100 per cent., and of loose coupling from 1 to 50 per cent., 
but he did not think that it was what they did as practical engineers. He 
agreed that. Prof. Fleming was a great authority, but he thought th^y 
must describe 30 por cent. as moderately tight if they considered it in 
view of what h^ wished to do, to arrive at a distant station and select, 
because if one used coupling as tight as 30 per cent. there would issue 
from the radiator two waves of a totally differeut frequency, and two 
different stations would be upset. 

Mr. Justice PARKER : [3 it correct to say that when the two circuits 
are absolutely tuned together and loosely coupled the single wave length 
is emitted from the radiator * If the coupling is so loose that you can 
completely neglect the reaction of one circuit on the other. In th» 
examples put in yesterday you will see that the frequencies of tho 
oscillations in the two circuits are not the same, nor harmonics of each 
other in the coupling worked out by Dr. Eccles. 

In reply to Mr. Astbury, witness admitted the tightest coupling shown 
in the Marconi specification was 30 рег cent. as against 100, being the 
tightest possible, or impossible. 

Mr. Justice PARKER: Surely it must only be a question of limit, 
because if you have it coupled at all there must be a reaction ?— Certainly, 

You mean it is во negligible that you may reject it altogether ?— Yes. 
We have been neglecting all through this case the effect of the radiation 
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and the resistances acting as damping, and that tenda to wipe out this 
little remaining difference in the two waves emitted. With the 30 per 
cent. coupling in the ordinary way they should expect that both circuita 
were tuned absolutely to the same period before they were tuned with 
one another, and when they were coupled up they should expect two 
waves emitted one being roughly 15 per cent. longer and the other 15 per 
cent. shorter than the waves they had when they were apart, and they 
should also get a slight emission of the wave length that the two circuits 
had when separate, so that they should get a very complex radiation. 

Mr. Justice Parker: I think it is unimportant for this case, but it 
struck me, from what Vrecland said, thatany coupling at all must give a 
complex wave. You say if the coupling is loose you may neglect it ?— 
Yes, and we get over it in practice by putting one circuit slightly out of 
tune with the other, which throws nearly all the energy into one of the 
waves emitted, and we us? that wave. 

Та reply to Mr. Astbury: He thought that 3 per cent. was the usual 
order. That would give very good waves indeed, but he would not 
realise that on reading the Marconi specification until he worked out the 
example. The working out of those things was comparatively long and 
laborious work, it was not a question of the first or second reading of the 
specification, but you had to work through all those examples to find 
out. He would have understood the sentence in the Marconi specification, 
“ If the capacity, the inductance and the resistance of the circuit are of 
suitable value the discharge is oscillatory," as it referred to Kelvin's work. 
Mr. Marconi told them what were quite satisfactory examples of tunes 
to take; he gave them quite satisfactory instances to get a practical 
commercial result from using his apparatus. In regard to the words *“ A 
transmitter for electric wave telegraphy consisting of . . Фе." in 
claim 1, they could be fitted so as to apply to the “ Nonsuch " ; the 
“© Nonsuch " was doing the very thing that Marconi was claiming. He 
doubted whether it was true of the “ Nonsuch " to say that '' the time 
period of electric oscillations in the two circuits being the same ог 
harmonics of each other." The “ Nonsuch " was tuned, but he doubted 
if that was absolutely true—the statement as to the oscillations being 
the same—because they had given him the example which Dr. Eccles 
had worked out, which showed that it was not. The “ Nonsuch " was 
tuned by tuning the self induction. Marconi’s meaning of the word 
“tuning " was rather to get the biggest effect, as it was put in his 
specification. In the Balsillie system the two circuits were connected 
together by a two coil-transformer; he had a transmitter and an auto- 
transformer. If the “ Nonsuch " and that receiving instrument were 
used in conjunction with each other that would be a system of electric 
wave telegraphy in which both the transmitter and the receiver contained 
a transformer or auto-transformer, the time period of | electrical 
oscillations in the four circuits of the two transformers or auto-trans- 
formers being the same or harmonics of cach other, the reservation only 
being the one he had previously made as to what, was the meaning. 
. Mr. Justice Parker: I read claims l and 2 not as referring to the 
results, but as referring to tuning the things separately up to a certain 
wave note, and then coupling them together. Ido not think he necessarily 
means the electrical results after they are coupled would be the same, 
though you say they would be very nearly the same if they were loosely 
coupled *—1f they were moderately coupled you would get the same, 
but if they were tight coupled you would not get a good result. In 
practice one moves the needle until one gets the best result. 

Mr. WarTER : That is what Mr. Marconi tells you on раде 4. 

Mr. Justice PARKER: You have to get the natural time period of 
each circuit to the same note, and then when you have got that you work 
it ?* —No. my Lord, the difficulty of the question is that if you do that you 
get the two waves emitted. 
© Not with the loose coupling ?— Not if it was very loose, but with the 
particular coupling something of the order of 10 per cent. you do get the 
two waves, but you can greatly improve matters by making similar 
adjustments of G. Substantially what they did was they first of all 
tuned the four circuits to the same note, and they would use the adjusting 
apparatus to get the best arrangement they could. 

In reply to Mr. Astbury: In the “ Nonsuch " worked with a receiver, 
as described in Mr. Balsillie’s pamphlet, he said that would be the system 
of wave telegraphy т which both transmitter and receiver contained 
a transformer or auto-transformer, onc cireuit of which was a persistent 
oscillator, and the other a good radiator or absorber of electric oscillations, 
all four circuits having the same period and all four circuits being tuned 
in the way described in the specification. 

Mr. Justice Parker: It really reduces itself to this practically. The 
question of arrangement has been evident for some time, and it reduces 
itself to what is meant by '' transformer," and whether what you are 
doing is within the meaning of “ transformer." It isa short point. 

Mr. AsrBURY : Then I do not propose to trouble further with that, my 
Lord. : 

WITNEss agreed that it was a question of words as to whether a “© one- 
to-one " coil was an auto-transformer. The inductive coupling effect of 
the instrument so far as this case was concerned was clear to all of them. 
If anybody had said to him in 1900 or in 1910 “ I want to couple together 
a closed circuit and open circuit, and I want to get the nearest electrical 
equivalent of a two-coil transformer," the first thing he should have 
suggested would have been simply to connect straight on to the oscillating 
circuit. The “ Nonsuch " was about as good an electrical equivalents a 
they could have had. It was a very good electrical equivalent. In 
regard to the work of Tesla, the period of time in which the energy 
passed from one circuit to the other was a matter of practical indifference 
to Tesla, provided he got his energy into his lamp circuit. Tesla simply 
wanted to get energy into his secondary at high potential, and at high 
voltage. In Marconi the whole object, and the only object, was to get the 


energy at a defined rate of slowness. In the days of Tesla tuning was 
called adjustment. Tesla and his followers made adjustments to get 
resonance, one of the reasons for that being to get a higher pressure in 
the secondary, but he was not certain it was the only reason as he thought 
that if they had not resonance they would not transfer their energy as 
a whole. He did not think he had any idea of the coupling. A number 
of questions were put to witness as to Tesla's work, and extracts from his 
lectures were read in order to ascertain how far Tesla had gone in tuning. 
He did not think Tesla had any conceivable idea of any relationship 
between resonance and wireless telegraphy. He thought he had a vague 
suspicion, like a great many people at that date, that it was coming. but 
he did not clearly see the way ; he thought it was coming by electrostatic 
action through the earth. He was not in agreement with the statement 
that there was nothing in Tesla’s specifications or Papers which threw 
light of any kind upon any problem of wireless telegraphy: because he 
described how certain circuits could be set up which might be quite good 
circuits for wireless telegraphy, but he had no idea that they could be so 
used. He gave no information from which anybody could take his 
documents and make a wireless installation. Taking the second specifi- 
cation, he thought it gave the moars of tuning from an open circuit to a 
closed one, but he did not think it showed the importance of it. Ап 
ordinary competent electrician would never have grasped the notion 
from that document that he intended to tune his open or working circuit 
if he had not read his (Tesla's) other Papers. In Lodge's patent, 
(11.575, of 1897), he meant to make the aerial so as not to radiate too 
quickly, in order that it would give a long train of waves, and һ was 
going to transfer the energy from thos> two right into the aerial with one 
blow; his idea was that the parts of the gap marked A6 and ^7 in Fig. 4 
would go out and leave it free to oscillate. There was nothing in that 
specification to show that he had any notion of tuning. as it was a closed 
circuit ; he would, however, qualify the statement that he had no notion 
of tuning. Nobody reading the specification would be given a notion 
of any idea of tuning with a closed circuit in that receiver. The specifi- 
cation went away from tuning. but he thought Lodge realised the error 
himaclf in that specification. It would be found in one of the other 
specifications of Lodge. although it was awfully muddled up with other 
matters. Lodge realised that if he could prolong the radiation of a good 
radiator he would get a better result than if h? could not, but he thought 
there were two solutions of that problem in the sp»cification, one of which 
was to reduce the radiating capacity of his aerial for the purpose of 
getting a longer oscillation. He also increased the capacity areas with a 
view to increasing the stored energy. It was a quite different piece of 
apparatus and a wholly different attempt to solve the problem to that 
which they found in the four sevens patent. Ц was intended to get a 
long train of waves, but he was going at it in a different way. In 1897, 
at the date of Lodge's patent. all that had been proved with regard to 
induction, transformers and auto-trarsformers, &c., was common know- 
ledge. In Lodge's 1897 patent he found nothing about Marconi's 
methods. He did not remember whether transmitter and receiver tuning 
was in it or not, but there was no tuning between two parts of a trans- 
mitter or receiver. Hedid not think the three magnetic induction patents 
threw the slightest light upon Hertzian wave telegraphy. and he did not 
think that they taught anybody how to send a Hertzian wave telegram. 
The only reference they had to the solution that Mr. Marconi arrived at 
in 1900 was that in some parts they gave very clear explanations of how 
one was to tune, but tuning was well-known prior to that date. In the 
magnetic induction patents of Lodge there was no suggestion that, for the 
purpose of a Hertzian wave telegram, it would be wise to have two 
circuits, but he rather thought that the patentee's object was to have two 
inter-oscillatory circuits ; he had an oscillatory circuit at his transformer 
and one at his receiver. There was no instruction as to tuning a closed 
oscillatory circuit with an open aerial cireuit. In both Lodge and 
Thompson—taking the transmitter first of all where it was worked from a 
dynamo—in order for the transmitter to act the transmitter coil must have 
the dynamo frequency. [t was not nonsense to talk about tuning in order 
to get the frequency of the coil th» same as the dynamo, one tuned the 
circuit to get the same frequency as the dynamo. 

Mr. Justice PARKER: I understand you got better results if you run 
your alternator, if you are using a machine producing the alternations 
at a certain speed which produces the bast results, and that, as а matter 
of fact, is when the frequency in th? on» circuit is the same as in the other? 
— Exactly. 

Mr. Justice PARKER: That is practically what Silvanus Thompson 
says in the later patent with regard to the dynamo, and it 18 practically 
what is done in the case of a Tesla coil, that is to say, you get the two cir- 
cuits of a transformer tuned to each other in the sans that the maximum 
result is produced when the notes are approximately the same ? | 

Wiryess : Tam not quite clear that Í understand your lordship. Ina 
Tesla coil, as run originally by Tesla, there are three circuits in a sense, 
There is the alternator itself which supplies the coil connected with the 
primary, and then there is the secondary of the coil, and you can tune the 
primary of the coil to the alternator as well as tune the primary to the 
secondary by a complicated arrangement. Maximum current in the 
secondary was really what Lodge and Thompson were trying for in that 
magnetic induction method ; it was for (> purpos? of getting the highest 
result in the secondary and the least waste of energy, and using the 
smallest machine, as the cost of the dynamo was the difficulty in those 
days. There was no distinction for the purpose of Lodge's invention 
between the impulse obtained from th» dynamo and Fig. 7 in Lodge. 

In regard to Fig. 1 in Thompson's specification there was no possibility 
of tuning interparts of that figure except the tuning between the dynamo 
and the coil. Thompson intended to tune his coil to th» dynamo by 
means of the available capacity shown at КІ in Fig. 1. А number of 
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questions on the construction and working of the apparatus shown in 
Fig. l of the Thompson specitication having been answered, witness said 
there was nothing in "hompson's document to teach anybody anything 
at all about wave output by а combination of circuits or by a tuning of 
circuits inter se, and the problem Marconi had before him in 1900 of a 
good oscillator and а good radiator acting in combination when tuned 
was not forecast or dealt with in the document. He thought that prior 
to 1899 Lodge (ho thought his 1397 specification) suggested the produc- 
tion of a particular class of wave output from an antenna by means of 
circuits or tuning. He thought there was no document which, prior to 
1809, in any way discussed or disclosed the effect upon either the ampli- 
tude or the length of thy wave train from an antenna of a closed circuit 
acting in connection with it. He did not remember anything in Oudin 
which either suggested or discussed that the output in its working or 
“patient " circuit was ап outpat which must be delivered in any par- 
ticular items or quantity. 1t was completely analogous to the adjust- 
ments of Tesla: he was simply trying to replace the Tesla coil with 
another piece of apparatus. 

Witness said that he had never read. Braun until he was completely 
cognisant with the four sevens invention. He had read abstracts of 
Braun in the text books and in the technical press. There was по sug- 
gestion in the Braun specification that there was any difference in results 
in Figs. 1 and 3 and Fig. 4. By his use of the phrase " the well-known 
vertical wire 7 he suggested earthing, but, in his second patent, there was 
an express provision as to earthing. In the course of questions as to the 
construction of the Braun apparatus, witness admitted that leading text 
books had referred to that specification ot Braun's as the non-earthed 
aerial. He put two capacities in series in Fig. 3in order to get a less capa- 
city and to stand a higher voltage, He did not tind any suggestion in the 
specification that his condenser frequency was not going to be im posed 
upon his aerial. Не did not think that up to that date the universal 
belief was that the frequency of the capacity circuit was '' forced upon” 
the open or working circuit because “ forced " involved the idea that you 
had such a tight coupling it must go through. He did not think that that 
was the idea, but he was not prepared to deny it. Braun said that he 
wished the energy transmitted to be more easily increased ; that involved 
cith^r increase of amplitude or increase of the length of the train of waves. 
There was no reference whatever to tuning in th» document. Briun told 
them that the frequency then in use was of the Вили order, and he pro- 
posed to use a low frequency of the Fedderss n order, and which, appa- 
rently, he did not know had been sold. He admitted that from his 
document one must suppose that he did not know of th» uss of waves of 
the frequency that he was propesing to make us? of. He thought that 
Marconi started with very higa frequency, and. gradually went down 
when he realised the advantage of using taller and taller аспан. In fact, 
{һ я, aerials wore of comparatively low frequency. Та» words “the 
wellknown vertical sending wire " meant the Marconi wire, but h> did 
not think that Braun believed thit that was a wire with very higa fre- 
quencies Which he was going to avoid. The document could bear that 
interpretation. ‘The diser:piney was coming in between th» Bini oscil- 
lator which he referred to in tho initial part, aad which h> (witness) took 
to bo the oscillator which had the frequency of 100000000, and, later on, 
he was referring to the Marconi aerial or Slaby aerial Braun. said in 
t rms that th: frequency he was proposing to use had not been hitherto 
adopted. He took out h's patent, and intended to claim that low fre- 
quoney in the aerial There was no suggestion, one way or th» other, 
that th low frequency was to be got over by tight coupling or by forcing. 
If hè put a tall aerial on to his far circuit and made his coupling tight, as 
suggested, he would have got pretty good radiation from that aerial 
which would certainly have forced the receiving aerial to respond. That 
would not have been the Mareoni of 1896 ; it did not have two circuits in 
the transmitter. ‘Phe single circuit receiver was not a very well tuned 
Aerial. 

In reply to h's Lordship. witness said that in the 1896 Marconi patent 
thers was only one circuit in the aerial; he had really a closed and open 
circuit in Figs. Гапа 3 when he used a high аспа], He admitted that, 
supposing he got an output, to any length of асга), he (Marconi) was, 
кошеһ мого, going to КА an output from that aerial, and he was 
Koing to us? that output on a single receiving circuit; and no tuning 
intr sz between th» aerial and th? condenser circuit in his transmitter 
could make the slightest difference to the receiver. Tho receiver would 
receive the wave suitable forit. If one tuned th» two things in the trans- 
mitter inter 8: and got a good radiation from th* aerial it would affect 
better the receiving aerial. There was nothing in the Braun specifica- 
tion to suggest doing anything to the receiving aerial. When Braun said 
that the well-knowa vertical sending wire (preferably of considerable 
length) was used as the transmitter, and he said the ordinary arrange- 
ment might also b» used for the vertical receiving wire, he thought it was 
pretty clear ho intended those two wires to be tuned to each other. 

Mr. Justice PakkeR: И the two aerials would be tuned together it 
would b» no good beeaus? you would force a different osillation on the 
пега“ 

WirNESS : Then it would be no good. 

Mr. Astaury : Figs. I and 2 being only one circuit ? 

W ITNESS : b should say two. Fig. 1 was consistent with it working as 
one cireuit if M was a short wire. Figs. Тапа З and the letterpress were 
convst?nt with those figures operating by way of one or two circuits, and 
he did not point out you would get any different result whether you 
operated it in the one way or the other. In a difficult case like the pre- 
Rent it was very hard for one to say what one would have done if Braun 
A a kiven to one as a document before he had heard of Marcont's 

: ention. He did not think that in an ordinary Tesla transformer 
there was so much s-lf-induction that И was impossible to use a large 


capacity without getting much too low a frequency: some of them had 
only one, or even two turns, in the primary. He was speaking of prior to 
1900. In Tesla's writings they generally showed several turns. You 
could use a moderately large capacity, but not a very large capacity. И 
they took a wave of 600 metres length the Tesla, as shown in his original 
Paper. would have too much self-induction, but not the Teslas which 
were made and used in the laboratories. So far as he remembered, Tesla'8 
specification did not give any indication as to the number of turns. In 
the Institution of Electrical. Engineers illustration. the. coil was quite 
small—it had 14 turns compared with six turns on a very large coil, used 
on the " Nonsuch," Не took it the coil shown in Teslas lecture would 
not have been suitable for а wave length. of 600 metres. There was 
nothing about coupling in Braun. 1f he had been asked to put. Braun 
into operation he would have taken а ‘Tesla coil; it would have been a 
medium coupling, not a loose coupling a« they now understood it; if 
would have been а coupling which would have conserved the energy in 
the primary circuit to some extent. If they took the 30 per cent. coup- 
ling tune he thought he would be somewhere about the Marconi value— 
30 or 40 per cent. He should have taken something which would prob- 
ably have been 50 or 60 per cent., not much less than Marconi's tightest. 
coupled tune. 

In reply to his Lordship, witness said that what he thought. Braun 
meant in his first claim was that the induction of the wire used to make 
the corrections might be enough without adding a spiral wire or induction 
coil. He thought Braun was drawing the distinction between the dis- 
charge of a Leyden jar through, say, а yard of wire which had self-indue- 
tion which produced an oscillatory discharge of quite a distinet pitch, and 
discharging through a self-induction сой. You could put jars in series or 
in parallel quite easily, and that was what he meant in his figures. He 
believed. that his Lordship's interpretation of the original German was 
right, that “ induction coil " really meant the transformer. He thought 
the elaim in the second Braun specification was different from that in his 
first: he seemed to him to claim the transformer per se. After some 
questions on Figs. Land 2 of Braun's first specification had been answered, 

Mr. Justice PARKER asked: И you tight coupl and pat in а trans- 
former, and disregard tuning, you would get a higher voltage in the 
s»condary * 

WiTNEsS : Yes. 

But suppos», on the other hand, you loose couple, thea th» effect is, 
that the coil is not there so as to increase the potential: th: eff ict of the 
coil sim ply ix some sort of action sach аз you have boon considering ая 
employed in the Marconi syst m, but the voltage that does get in the 
secondary is a function of the two capicities of the two cirenits ?— Yes. 

So that the only way he could rais: the pot^ntial in that way would be 
by tight-eoupling and not tuning ?—No, l think not. The aerial is a 
small capacity, and the capacity he is talking of in the jar circuit is com- 
paratively a lirge one, and, therefore, he would get a birzer voltage in his 
aerial circuit. 

Mr. AsrhURY : Not by reason of th^ turns * —Not Бу reason of the 
turns, but by reason of what his Lordship has pat to me, the ratio of the 
capacities, which are, аз his Lordship pat. tuned. He would got the in- 
creased potential if he had forced vibrations, and he would cot itaf he had 
tight coupling and tuning. Tiere was no suggestion in it as to what the 
coupling was to be, or of tuning. 

Re-examined by Mr. TERRELL, witness s id that in the first Braun pro- 
visional spocitication (of Nov, 3, 1899) there was no mention of a trans- 
former, but there was in the complete specification (of Oct. 23, 1899), 
and it was made the subject of a claim in it. И they got à single open 
circuit like the original Marconi, they might dis harge the condenser with 
one blow right up into the aerial. and then have practically no oscillations 
but great amplitude. И they divided their circuits into two circuits, as 
Braun had done in Fig. 3, and tight-coupled thos? cireuits, they might get. 
a forced oscillation in the open circuit, which was forced by a‘ ram. ram 
process " into the first cireuit ; that was another way of discharging. И 
they had a very tight-coupled transformer between the two they might. 
discharge the energy from the closed into the open circuit by a light tap, 
tap movement which increased gradually the oscillations in the open 
eirenit. There were three distinct ways of doing it. but for the third way 
tight coupling and tuning were required. 10 per cent. was abont the 
upper limit of tight coupling that was recognised to fulfil the condition, 
If the thing were known at the time of Marconi the limit would be the 
samo. With the coupling starting from being very loose, say, L per 
cent., and with a good tune, one got a very gentle tap, tap effect on the 
aerial; and very regular series. He was talking of the coupling of the 
circuits, of the whole cireuits, which they had to consider. He had 
looked at the different tunes given in the four sevens patent ; he could not. 
put any detinit? limit where one ceased to get the tap. tap effect, and got. 
the forcing through of the vibrations by th“ shoving " process ; one got 
off from one into the other as one gradually increased the coupling. The 
tap. tap effect had finished with 60 or 70 per cent. coupling. Referring 
to the words, “ This device enables much more energy to be imparted to 
the radiator," in the four sevens patent, that would be irrespective of the 
coupling. If they read the sentence, “ Heretofore 2. . the approximately 
closed cireuit of the primary being а good conserver, as he did, as re- 
ferring to the primary circuit when the secondary was not there, it was 
irrespective of the coupling. H the other circuit was there, then, of 
course, the second or aerial circuit took away energy from the primary, 
and it was no longer a good conserver; if it was tight-coupled it took 
energy away rapidly. and if it was loosely coupled it took it away slowly, 
The radiating properties of the radiator Чер пед upon the wave-length 
and not upon the coupling. The highest percentage of tight coupling in 
Marconi was 30 рог cent. The operation would in that cas? be lare dy 
tap. tap. At the date of Braun the tap, tap was not known by that 


596 


THE ELECTRICIAN, JANUARY 20, 1911. 


name, but tuning between transmitter and receiver was perfectly well 
known, which was really the tap, tap effect they were speaking of. From 
the very beginning it was appreciated that it was well to tune the receiver 
to the transmitter. One might have a circuit which was a good oscillator 
and at the same a good radiator. Lodge used the words '' persistent 
oscillator." The meaning there was that one could not get a big enough 
store of energy. If one could get a very large store of energy into one 
circuit it might be a good radiator and a persistent oscillator. It was 
quite possible to design a circuit which would be persistent oscillator and 
as good a radiator as the vertical wires now used, but the constructional 
cost of building such a circuit would render it impossible to use it. The 
value of the tap. tap effect was known at any rate by Lodge in his first 
patent, and in his 1894 lecture the same views were expressed. In 1900 
the whole problem of tuning was known. Assuming that Braun had 
been put before him in 1900, he should have tuned the primary to the 
secondary ; he should have taken a Tesla transformer, which would prob- 
ably have been а fairly tight transformer, probably 50 or 60 per cent. He 
did not think he should have sought to get a long train of waves when he 
first started. 

Mr. Justice PARKER: I understand you to say you would use a Tesla 
and tight coupled in order to get the maximum effect from your primary 
to your secondary ? 

WITNESS: Аз far as I can put my mind back to that date, that is 
what I should have done. 

Mr. JvsicE Parker: If I accept that, the point really is whether the 
question as between the two circuits of the transmitter for utilising your 
tap, tap effect is subject-matter for a patent. 

In reply to Mr. T. TERRELL, witness said that the auto-transformer 
shown in 5.16 was the electrical equivalent of the two-circuit transfor- 
mers in the figures in Marconi's specification if they were made so as to be 
equivalent; it was a matter of choosing the number of turns. If it were 
arranged as in JS. 17 it would be an electrical equivalent of the two- 
circuit transformer, but not obtained in the same way. Опе was by 
mutual induction of the paths and the other by self-induction of the 
common path. Witness, who was shown a drawing of JS. 17 and Dr. 
Eccles’ curve, explained how self-induction acted, and how the energy 
was transferred to the aerial. He had not seen the ‘‘ Nonsuch," but he 
had no doubt they had made the tuning the same way ав they all did, by 
tuning the self-induction in the aerial until they got the best result at the 
distant station—his impression was that the two waves in the two cir- 
cuits, the two frequencies, would not be identically the same ; one would 
be 3 per cent. or 4 per cent. higher frequency than the other. That was 
done on purpose, in order to accurately pick out a station. Looking at 
Lodge's first specification, he understood Lodge intended to give one good 
kick to the transmitter, so that he should have great amplitude to start 
with. Having explained the effect of the initial kick, witness said that 
the circuit would then go on oscillating by itself like a pendulum. He 
believed they were coming round to that way now very greatly. Lodge's 
was quite a reasonable thing with regard to present knowledge. 

Thompson treated it as important to have tuning between the two cir- 
cuits of his transmitter and between the instrument and the circuit of his 
receiver, and to have tune between the whole transmitting and receiving 
instruments in order to get the advantage that could be obtained by 
resonance at every stage all through the process. That might he de. 
scribed as the top, tap advantage: that was a similar problem as theirs 
when they were dealing with Hertzian waves. 

To Mr. AsrBURY : There was an enormous building up between the 
primary and the secondary in Thompson, and between the secondary and 
the receiving instrument, and some building up between the dynamo and 
the primary circuit. They had perfectly regular forces acting on an 
oscillating system which would build up. 

To Mr. Т. TERRELL: Witness replied that instead of having so many 
hundred thousand vibrations per second, if one had 200 per second it was 
exactly the same problem, and it was done to build up oscillations. 

In reply to the Judge, witness said that the only object of tuning in 
Thompson was to utilise the waves in the most efficient way. Marconi 
wished to get a long train of waves ; in Thompson, by the dynamo, they 
had a perfectly continuous train, and, therefore, they had there what 
Marconi was aiming at. The problem and the tuning were the same in 
both cases. Some of the advantages of tuning between the two circuits 
of the transmitter were got in Thompson, but part of the problem that 
arose in Marconi did not arise in Thompson. | 

А number of questions were put to the witness in regard to the extract 
from Steinmetz, Zenneck, Bedell and other authors, as to what they 
meant by " transformer " and ''auto.transformer." In regard to 
Steinmetz witness said that it was difficult to tell, from isolated extracts, 
what he meant; he would have to read the whole of the articles from 
which the extracts were selected. Zenneck referred to the difference 
between galvanic coupling and magnetic coupling, and witness said that 
corresponded to the magnetic and direct coupling in England. Right 
through the book Zenneck distinguished the galvanic from the mutual 

induction coupling as being two different ways of obtaining a result. 
Zenneck said '* the Braun circuit differs from the Marconi circuit that has 
been described in two pointa, the coupling between the primary and 
secondary system is not purely inductive, but partly galvanic. As one 
can look upon the Marconi receiver as an inverse inductive coupling of 
the sender, so one can look upon the Braun receiver as an inversion of 
the direct sender circuit.” Witness said that Zenneck was simply 
saying there that one may look upon the receiver when they had trans- 
formers with two coils in them as corresponding to the two coil trans- 
mitter, and the receivers when they only had a single coil in them as 
corresponding to the transmitters which had a single coil in them, and he 
distinguished the single coil cireuit a8 being Braun's circuit, in contra- 


distinction to Marconi, which was the two-coil transformer. Witness 
having been referred to certain figures in Pierce’s book said that in the 
“ Nonsuch " a step-down auto-transformer was used, but in the four 
sevens patent no auto-transformer was shown. Pierce stated in his 
work that “in 1900 Marconi was granted an English patent for an 
inductively-coupled sending station also. That was shown in his Fig. 74, 
and was (as he said) of the typical form of his Fig. 61 with, however, an 
added available inductance q in the antenna." 

Mr. JUSTICE PARKER : If I pay any attention to the first sentence here, 
this gentleman ought to be called. "Thisisan assertion of this gentleman's 
interpretation of the patent, and if I am going to pay any attention to it 
the gentleman must be called. 

Mr. TERRELL thought his Lordship could get over the matter in this 
way. Heknew what the Marconi diagram was, and that was a statement 
in a book that an instrument of that sort was called by an electrician 
“inductively coupled." Witness was referred to p. 229 of Poincaré in 
which a description of the Slaby-Arco system was given. He said the 
author used the word transformer simpliciter in one connection, and 
directly he came to the other connection he used the word auto-trans. 
former. Certain figures in, and extracta from, the 1896 edition of Bedell'a 
work '* The Principles of the Transformer," were also shown to witness 
with a view to show that the author made a difference or distinguished 
the two-coil transformer from an auto-transformer. 

In regard to Braun's specification, by the words “ the constraint of the 
system giving way gradually instead of suddenly." was meant that the 
effective potential was limited. Braun simply meant that as the length 
of the spark you could use was limited, therefore, the different potential 
to which you could charge your condenser before the spark took place 
was also limited. The horns of the dilemma were that in order to get a 
large energy you wanted a long spark gap, but if you had a long spark gap 
to get the large energy you had the big damping. and, therefore, spoiled 
the length of your train of waves, and tended to spoil its amplitude. In 
trying to increase the output of the type of oscillator he was there speak- 
ing of, by increasing the spark gap vou got to a length where if you made 
it any longer you made matters worse instead of better. The object of a 
non-dam ped train of waves was to get the pat. pat effect on the receiver, 
which, if slower oscillations were used, either did not occur, or could be 
very easily avoided. Braun was aiming at getting greater distances and 
at getting a pat pat effect upon his receiver because he told them not to 
damp too much ; he did not say it in so many words, but that was the 
effect. Не did not find it in ко many words in Marconi either, and the 
latter was aiming at having a high potential so as to get a great distance. 
In regard to the Righi transmitter he believed Marconi added wires to the 
Righi transmitter, which originally had no wires whatever—it was simply 
sparking balls with little pieces put on to the end to increase the radiation. 
He believed that that was the start of wireless telegraphy—in 1895. 
When Braun talked about his transmitting wire he said '' the well-known 
vertical sending wire, preferably of considerable length," во that whether 
the Righi transmitter had short wires or long it was evident Braun 
wanted to use wires of considerable length. He thought he meant the 
Marconi aerial. 

А number of questions as to the four figures in the Braun specification 
having been answered, 

Mr. Justice PARKER said: It seems to me, I do not know whether I 
am right, it is common ground that you wanted to get as between receiver 
and transmitter resonance, including the pat pat effect ? —Yes, my Lord. 

And people tried to do it, and the difficulty was the damping ?—Yes. 

Braun and Sir Oliver Lodge tried to get over damping by lengthening 
the waves and increasing the oscillating capacity of the aeria] circuit ?— 
Yes, that was one line. 

Marconi, on the other hand, gets it not in that way but by utilising the 
principles of resonance for the purpose of creating in the vibrating circuit, 
and sending out in a series of waves, the energy readily radiated from the 
oscillator *—I think that is how you can put it. 

It is no use pointing to pat effect between the receiver and transmitter, 
we want to know first whether somebody would introduce this loose 
coupling between the two circuits of the transformer or auto-transformer. 
That I understand you to say vou would not have known ?—I did not 
know it myself. 

In further rc-examination, witness said that some of the instances 
given in Marconi were fairly tight coupled, one was moderately tight 
(30 per cent.), and if he (witness) put Braun into operation he would have 
used the ordinary Tesla which would have been coupled at 60 per cent. 
Using a Tesla transformer for Braun was not inconsistent with the circuits 
being loosely coupled. and with getting the resonance between the closed 
and open circuits. It was not necessarily resonance one got with 60 per 
cent. of tight coupling between the two circuits. When he put Tesla into 
Braun he would have to have a long aerial, and then the coupling would 
go weaker and weaker according to the proportion of the length of the 
aerial to the self induction of the secondary circuit. Then he would get 
to the origin of coupling in Marconi. 

Further cross-examined by Mr. Astbury: He thought that in 1899 
Mr. Marconi was using very high aerials for commercial purposes. Не did 
not know whether aerials of 1.000 ft. were actually used, but they were 
long aerials. He found nothing in Braun as to what length of aerial to 
use. He simply said '' of considerable length " : and, according to the 
length of the aerial so would the fundamental frequency of your circuit 
depend. But there was nothing in his specification to suggest that you 
were to make any alteration according to any different length of aerial. 

Further re-examined by Mr. Terrell: He did not think Marconi 
discussed it in his specification with regard to the free wave length of 
aerial. 

Further cross-examined by Mr. Astbury: He thought any competent 
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electrician could, from рр. 6 and 7 of Marconi's specification, calculate 
the wave length—accurately enough for practical purposes. 

Prof. Е. W. MaRCHANT said he had never understood '' transformer "' to 
mean anything but an instrument having two independent coils. He had 
never heard an inductance called a transformer until this case. If an 
instrument, like ап auto-transformer, was employed it was never 
mentioned unless there was some qualifying prefix. From Marconi’s 
four sevens specification he had no doubt that he would have understood 
a two-coil transformer with an air core. In 1900 he had not come across 
an air core auto-transformer. He did not think that his knowledge at 
that date was sufficient to tell him that an air core auto-transformer was 
the equivalent, or would be the equivalent, for the purpose of the 
Marconi specification. of the two-coil air core. transformer, It was 
difficult. to say whether electrical engineers. generally knew of that 
equivalent in 1900. He did not think that if he had studied the specifi- 
cation, and he had been told what Marconi was aiming at was not to 
transform in the sense of getting a step-up or-down, but to get his current: 
from one cirenit to the other, he would have seen that the effect of the 
auto-transformer would have been the same for that purpose as the effect 
of the two-coil principle. 

The apparatus shown in Fig. 4 of Braun was equivalent to а Tesla 
coil with a vertical sending wire attached to one terminal of the secondary, 
and the other terminal of the secondary connected to earth, and it was 
perfectly well known at that time that if one wished to get the best 
results, that was the highest potential on the Tesla, that you had to 
adjust thos^ two circuits by varying either the capacity or the self. 
inductance—in other wards, tuning. In Braun's specification the aerial 
* preferably of considerable length.” would affect the coupling when one 
came to look at it from the standpoint of the coupling of the circuits, and 
when using a "l'esla coupled in conjunction with that aerial one might 
easily get a reduction to 30 рог cent, coupling. He could see nothing in 
Braun inconsistent with tuning the circuits one with another; Braun 
had obviously in mind the adjustment of the circuit to get the best resulta. 
He was aiming at getting a certain range of wave lengths, and the range 
he referred to as the Fedderssen was a fairly wide one. Braun's object 
in putting in the additional Leyden jar in Fig. З was to halve the capacity 
of the first, and, thereby, to reduce the wave length to one-half—to 
increas? the frequency and to reduce the wave lengths. If he had Fig. 4 
of Braun. before him in 1900, to get the best results he should have 
adjusted the circuits so as to get them into tuning. That would have 
given the highest potential on the aerial wire, and that, of course, was 
what Braun was trying to g.t. In Braun's Fig. 4 the primary of the 
cireuit was closed, and, taken by itself, it would bo а good conserver of 
energy. The earthed vertical sending wire was an open cireuit, and was 
a good radiator, Fig. 4 in Braun was quite consistent with the following 
passage in Marconis specification :—" This device enables much more 
energy to be imparted to the radiator than heretofore, the approximately 
closed circuit of the primary being a good conserver, and open circuit of 
the secondary a good radiator of wave energy.” ‘The only ditferenee he 
found in what was told him in Braun's document and Fig. 4 in 1900. and 
what he found in Marconi's specitication was this: that if he had had 
Braun's specification before him he should have used а Tesla transformer. 
possibly with a tighter coupling (ан the phrase was now used) than the 
transformers, which were given in Mareoni's specification. All. the 
Marconi transformers were Tesla transformers, in the sense they were air 
core ones. Nome of Marconi's transformers were loose. but the highest 
figure was 30 per centa, that was a coupling that would fall within the 
conditions of using Fig. 4 of Braun with the knowledge of 1900, using the 
** preferably long radiator," 

Mr. Justice PARKER: Dam very pazzled about this. What do you 
think was his object in putting in the transformer ? Was it not simply to 
Increase the voltage in the secondary ?—Yes, I think so, and so get a 
greater output from the aerial, and also a more persistent oseiallation. 
Brann stated that he wanted to get a persistent oscillation, 

He gets that by the length of the wave and increasing the capacity of 
the aerial] ?—Yes, and by putting a big capacity into his primary circuit, 
and getting a big store of e rergy. 

The big capicity of the primary was only to determine the wave length? 
— Yes, at the sime time it gives a big store of energy. 

The object of putting in the jar is not to increase the capacity of one 
as opposed to the capacity of the other, but to get the same cap wity and 
the same wave-length in both ?—He wants, I think, to get the same tune 
in both— his aerial in tune with his primary circuit. He wanted to in- 
crease the voltage to get a more powerful wave. The amplitude of each 
individual wave depends on the voltage. 

When Marconi хауз, ^ This device enables much more energy to be im- 
parted to the radiator," what do you understand by “ more energy to be 
imparted to the radiator" * Do you understand the same thing as 
raising the voltage ?— Yes. To get a good wave out. you must have а 
high voltage on your aerial. He wants to get more energy out of the 
aerial; he does it in two ways—i.c., he raises the voltage—that increases 
the energy per pulsation, but he also increases the number of pulsations 
as well. 

In reply to further questions, witness said that he thought the essence 
of Braun's invention, whatever it was, was largely in Fig. 4. 

Witness was cross-examined at some length. by Mr. Walter as to the 
meaning of ©“ transformer " and “ auto-transformer," and aa to what was 
known in regard to them in 1990. He knew the books from which ex- 
н had been quoted ; he had not read every word of them with a view 
to finding out whether it would be possible to so interpret one sentence 
as to say a choking coil might be called a transformer. He took the 
general sense of the books, and the general sense of them was perfectly 
clear, that is, that a transformer was a thing with two coils and a choking 


coil was not a transformer. You might get the same electrical action 
from an auto-transformer. Не did not know why the apparatus ever 
got the name of the ' auto-transformer." He agreed with Mr. Duddell 
in regard to what an auto-transformer did. | 

Мг. WALTER: 1 have here THE ELECTRICIAN of March 8, 190t—before 
the date of the publication of the Marconi specification. In that issue of 
THE ErgcrRICIAN there was an apparatus to which the term ‘ trans- 
former " was applied, and an are light was, according to the text of the 
article, inserted in the circuit of the transformer, Jt was called a plain 
transformer there—a single coil with an iron cote, 

Witness said he would call that an auto-transformer, An auto-trans- 
former ceased to be an inductive shunt when it was what they called the 
| to lanto-transformer. The 1 to 1 became an inductive shunt, but if it 
was 99 to 100 it was an auto-transformer. He limited the term © trans- 
forming " to alteration of voltage, up or down. 

A number of questions were put to witness as to the theory of trans- 
formers, mutual and self-induction, «е. after which Braun's specification 
and work were again dealt with, He read Braun's and Marconi s speci- 
fications together. He admitted it was difficult to throw his mind back 
11 years and say definitely what was common knowledge at that date. 
He thought that Braun had in his mind the tuning of the primary and 
secondary. Не did not think that he indicated anywhere that with the 
changes he was making in his jars there was to be any corresponding 
change in the aerial. He could not get all he was aiming at in his speci- 
fication by tightly coupling the cirenit, because obviously he wanted to 
get the persistent wave train. He thought Braun made some distinction 
between his four figures. He wanted to get as high a potential ая he 
could on his aerial, so as to get a strong wave. He did not want too much 
damping. In his four sevens patent Marconi clearly set out the objects 
of his invention—to increase the efficiency and to enable tuning to take 
place—and he did that by using a transformer with separate coils, but a 
portion was inductive. In addition to the transformer, he had а con- 
denser in series with the primary and sparking devices. He did not wish 
to differ from Mr. Duddell as to coupling, six out of seven of the arrange- 
mentis in Marconi being somewhere about 3 percent, H gave information 
which Braun's specification did not give. 

Re-examined by Mr. l'EgRELL : т the number of Tur ELECTRICIAN 
the word '* transformer ©“ was used, but when the author described the 
illustration. he used a different. word—a_ single-coil transformer. with 
variable contact. 

Mr. JUsricE Parker: Tread the whole thing through just now. ТЕ 
seems to me he uses the term " transformer " there as meaning both a 
single and a two-coil instrument, and he says it does not matter whether 
you use a single or a two-coil, He uses " transformer " generally first, 
and then he says “ Ido not mean to exclude a single-coil transformer." 

Witness thought that the author was wrong in calling it à transformer 
simpliciter. He should call it ап auto-transformer, and 999 engineers 
out of 1.000 would call it such, because ** transformer " was always used 
to describe a two-circuit instrument. 

A number of questions were put to witness as to Braun's specification, 
the size of Leyden jars ordinarily used, the construction and meaning of 
the text of Braun, бе. 

Prof. €. VERNON Boys said that before he knew anything about the 
present ease he understood a transformer to be а thing with two coils. 
He found nothing in the Marconi document which pointed to anything 
but a two-coil transformer with insulation, and, sometimes, very remark- 
ably good insulation, between the coils. "he words “ sjcondary wind. 
ing“ wonld not be consistent with the use of what is now being called an 
auto-transformer. Personally, he did not know of the use of an anto- 
transformer without an iron core before 1900, although he was acquainted 
with an iron core auto-transformer. The only instance he had found in 
which the term transformer was apphed to an auto-transformer was the 
Oudin resonator. He did not know at that date (1900) an auto-trans- 
former without an iron core. А coreless auto-transformer was the 
equivalent of the coreless transformer with two coils. Perhaps he ought 
to have known it, as he believed it was in a learned mathematical book 
by Steinmetz. The majority of practical electrical engineers were not 
likely to know all that was in Steinmetz. He had not himself calenlated 
all the figures of all the apparatus described by Mr. Marconi in his patent, 
but he thought Мг. Duddell'a figures were accurate. He had read 
Braun's specification, and had no doubt that the words ** the well-known 
vertical sending wire " meant the wire which Mr. Marconi had made so 
much use of—/.e.. the vertical sending wire of Mr. Marconi. [f he had 
been asked to put Braun into operation he did not think that his attention 
would have been directly drawn to the coupling. He would probably 
have taken a Tesla transformer. The greater the length of the vertical 
sending wire the greater the self-induction, and, therefore, pro tanto, the 
greater the lessening of the coupling. He found nothing inconsistent 
with tuning, although tuning was not specitied. The result which Mr. 
Mareont got in the case described in his specitication, where the coupling 
in the cireuits was the greatest (30 por cent.) would b» an extremely 
likely resnlt to be obtained if he had used а Tesla transformer to put 
Braun into operation. In Braun the thing was so shortly, so incom. 
pletely expressed, that it was difficult to follow, and he, himself, had 
indicated in his second specification that he did not quite know why he 
got his better result. He agreed with the other witnesses that he eould 
not distinguish what appeared in Braun's Fig. 4 from the following words 
in Marconi's specitication ::'* This device enables much more energy to b. 
imparted to the radiator than heretofore, the approximately closed. cir: 
cuit of the primary being a good conserver and the open circuit of the 
secondary a good radiator of wave energy.” After a number of questions 
as to the construction of Braun and the meaning witness attached to the 
four figures in that specification, witness said that it seemed to him that 
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he was doing and considering precisely what Sir Oliver Lodge was doing 
and considering—the length of the wave was determined, at any rate in 
some part, by the capacity. He used a large capacity to get a large wave- 
length. He saw the difficulty between Braun's Figs. 1l and Запа 2 and 4, 
because 1 апа 3 were necessarily very closely coupled, but in I and 3 
where a Leyden jar had been introduced and a self-induction, supposing 
the thing was, as it might be, tuned, he would not say perfectly (but 
tuned more or less), then the periods of the waves sent out were those of 
the closed circuit, and a closed cireuit containing what he called a con- 
siderable capacity, and also self-induction of an ambiguous amount, he 
did not know what it was but such as to give the wave-length of the 
Fedderssen type. that was a longer wave than the plain short аста], but. 
apparently. he did not know. Marconi was using longer acrials than he 
thought at that time. but he did not know it. H he could by that con- 
struction get a longer wave length than he thought had been obtained 
before thereby, the radiation from the aerial of the same size would. be 
less than it was before, and a longer train of waves would be the conse- 
quence, both because Jess was radiated at each oscillation, and. because 
there wasa greater store to draw upon. That was as far as he could under- 
stand it. He did not think that was set out in Braun s specification, but 
he was trying to interpret it ax well as he could with his knowledge at the 
present time. He did not think it was generally known to electrical engi- 
neers that, with the exception of Oudin's resonator, coreless auto-trans- 
formers were not known. И had. been. mathematically proved. that a 
coreless auto-transformer would produce the same electrical result : it 
was a long and difficult proof, and the result must almost have come as а 
surprise to the person who proved it. 

Mr. ASTBURY proceeded: to cross-examine Prof. С. У. Boys, and this 
cross-examination was concluded on Tuesday, when Мг. Ferrell re- 
examined the witness. Afterwards Mr. Nevil Maskelvne, Mr. W. H. 
Patchell, Mr. Russell S. Wright and Mr. Leslie B. Miller were called for 
the defence. 

Мг. Astbury re-called. Мг. Pletts in regard to certain passages in 
Braun's specification and Prof. С. У. Boys’ evidence. Mr. Swinburne 
was also re-called ; and Mr. Colefax then proceeded to sum up the evidence 
on defendants’ behalf. 

Yesterday (Thursday) Мг. Astbury commenced his reply on behalf. of 
the plaintiffs, and it will probably be concluded to-day (Friday). 


Hartlepool Electric Tramways Arbitration, 


Mr. С. W. Ring. the referee appointed to decide the price to be paid by 
West. Hartlepool Corporation to the Hartlepool Electric Tramways Co. 
for the Park and Fogg Furze tramways in the borough, sat on Monday 
to take evidence. ‘The Corporation have the right to acquire the lines 
in accordance with the terms of the company's 1892 Tramway Provisional 
Order. The amount claimed by the company is £18,270. 148. 6d. 

Mr. Hutchinson, K.C.. and Мг. ‘Tyldesley Jones appeared for the com- 
pany and for Mr. Stephen Sellon, who (with Mr. Ashby) was а promoter 
of the Tramway Order and engineer for the tramway scheme. 

Mr. SELLON said he examined the tramways on Sept. 28 last, accom- 
panied by Mr. Morris (engineer for the British Electrie Traction Co.) and 
Mr. Dennis (borough engineer of West Hartlepool), and made a second 
visit in December, and afterwards prepared his valuation. The per- 
manent way, the rails and the overhead equipment were in good con- 
dition, and also the granite setts. He estimated the values as follows : 
Permanent мау. £11,902. 173. 3d. ; overhead equipment, £1412. 133. ld. : 
cables, £71. 15s. 7d.: rolling stock, £2.838. 35. ; spare motor equipment, 
£100; extras, £1.129. 12s. 1d. ; and cost of obtaining 1895 Order, 
£815. 133. ба. ; total 13.270. 14s. 64. The expense of laying the tram- 
way was increased by requirements made by the then borough engincer 
and surveyor (Mr. J. W. Brown), such as altering levels of sinks and man- 
holes, and altering the position of manholes out of the way of the rails. 
Мг. Brown required them to use a template, which had to be dragged 
along over the granite setts, and if a sett was an eighth of an inch above 
the level of the rail it had to be relaid. However, a portion of that work 
was not charged ог. They claimed £558. 19s. 64. for the extra cost of 
using the template, although the amount they paid for it was £838. 2s. 64. 
In June, 1896. he gave the British Electric Traction Co. a statement of 
the cost of obtaining the 1895 Order, After deducting £470, the deposit, 
which was held as a deposit 31 years, the cost was £515. 

In reply to Mr. Balfour Browne, K.C., who (with Mr. Clode) repre- 
sented the Corporation, Mr. SELLON said he and Mr. Ashby were the 
promoters of the Order. He believed they had legally transferred. the 
tramways to the company. Neither he nor Мг. Ashby found money for 
the scheme. He could not say whether it was Mr. Gareke. 

Mr. BALFOUR BROWNE explained that his object in asking these ques- 
tions was to show that Mr. Sellon and Мг. Ashby were the promoters, but 
as they had not found any money for the scheme they could not claim 
to be paid for the tramways, and no transfer of the tramways from them 
to the company had been approved by the Board of Trade under the 
provisions of the Tramways Act, so that the company could not claim. 
He, therefore, suggested that the arbitrator had no jurisdiction ; but as 
he was unwilling to make the arbitration fail, he was willing to go on with 
it under protest, on the condition that the arbitrator would give his award 
in the form of a special case. If it were decided against him the arbitra- 
tor's award would stand, but if it were decided in his favour the award 
would not stand. 

Mr. Нстеніхѕох said he was in a position to sell the tramway. and he 
would make a good title from the promoters. On Feb. 10 last Mr. Sellon 
wrote to the Corporation informing them that he had given а power of 
attorney to the Hartlepool есіте Tramways Co. to represent him in 


arbitration proceedings, and conveyed to them his interest in the matter, 
In his opinion the arbitrators jurisdiction could not be denied. How- 
ever, he (counsel) would not oppose Mr. Balfour Browne's application, 

The ARBITRATOR thereupon agreed to give his award in tlie form of a 
special case. 

Mr. HvTcHINSON remarked that if the point as to Jurisdiction had been 
raised before the arbitrator was appointed, the company would have been 
content either to sell or not to sell the tramway: but they had been 
dragged there, and the Corporation ought to be made to pay the penalty. 
He remarked, further, that the Corporation had no seruple in receiving 
from the company in 1909 an amount of £263, thus recognising them as 
the people from whom it was properly payable. 

Mr. NELLON (in reply to Mr. Balfour Browne) then gave information 
as to the construction of the lines. He said there were many complaints 
from the borough enginecr, but it did not follow that they were justified, 
The agreed quantities were only agreed as they were seen on the road 
to-day. They could not tell; necessarily, whether а road had been raised 
Зан. or 4 in. during the construction of the tramways. The borough 
engineer complained of the concrete being badly mixed, and of pavement 
not being properly covered by gravel after being grouted. The com- 
plaints received due attention, 

On Tuesday Mr. Barrovg Browne said the item of £71. 15s. 74. for 
cables had by agreement. been reduced to £68. 10s. The Corporation 
put the new cost of rolling stock at a mach lower figare than Mr, Sellon's 
figures, and the residual value also at much less than his estimate of 
£2839, and it was agreed that the parties should try to come to an 
arrangement with regard to this item. 

Mr. NELLON then said he thought he had a right to make the Corpora- 
tion pay the £1,.129 for extras, Proper provision had to be made for 
the streets, and of course somebody had to pay, but Parliament did not 
say they should not get it back if the Corporation bought the tramways. 
The Parliamentary expenses of £815. 135. Gd. included. £306 which he 
estimated as the value of his own engineering work in connection with 
the promotion of the Order. 

In re-examination Witness said that on Aug. 26, 18960, he entered into 
an agreement with the British Electric Traction Pioneer Co., whereby 
he transferred any interest he had in the Hartlepool tramways to that 
company, in trust for a company which was intended to be incorporated 
within two years of the passing of the Contirmation Act of T895—viz. 
the Hartlepool Electric Tramways Co. On Oct. 26, 1896, he entered 
into an agreement whereby this company adopted bis previous agreement 
with the Pioneer Со. Everything necessary submitted by the Hartlepool 
Co. was approved and adopted by the Board of Trade. 

Mr. Нетеніххох said he would pat in the Board of Trade certificato. 

Mr. J. T. Моор sud he was formerly electrical engineer to Liverpool 
Corporation, He agreed with Mr. Sellon as to the condition of the per- 
manent way and rolling stock. His estimate of the value was as follows: 
Permanent way, £12,156. 12s. 7d. ; rolling stock, £2,780. 18s. 64. If he 
were acting аз engineer. promoting an Crder he would certunly require 
remuneration for preparing the plins, &е. He thougat the £300 mon- 
tioned by Mr. Sellon a fair figure. His valuation was entirely indepen- 
dent of Mr. Sellon’s. 

Mr. В. J. Howrey sid he was inspecting officer to the British Elec- 
trical Federation. He had inspected the tramways under discuss.on 
since 1904. The Foggy Furze route was I mile 7-8 chains, and the Park 
route was 1 mile 6-7 chains. The average serviee of cars for the last two 
years was about 20 minutes on the former and 11 minutes on the latter 
route, 

On Wednesday Мг. Вагросв Browse announced that the parties had 
agreed to the figure of £1,250 for overhead equipment. 

Mr. Howey said he had seldom seen such good material as the con- 
crete in the track of the Foggy Furze and Park tramways. Coneret? 
improved with age. Tac cars were not so obsolete аз to b» almost 
useless, They were a good running type of car. 

Mr. Н. L. Мите (who was formerly seeretarv to the Hartlepool 
Electric Tramway Co.) said he took it that the Board of Trade recognised 
the company as the owners of the tramways. He had furnished annual 
returns to the Board, and complaints received by the Board hid been 
sent to him as secretary of the company. 

Mr. SypNeY Morse confirmed Мт. Sellon’s statements as to the cost of 
obtaining the order, and said the Town Clerk had informed him on Oct. 6 
that the Corporation were not anxious to run tramways, and were willing 
to give the company 42 years if lines and cars were put into good order. 

Мг. Barrovg Brow Ne, in opening the case for the Corporation, said 
although the tramways were in the hands of the company, they had по 
right to claim one farthing, and he would advise his clients (if there was 
any chance of coming to an understanding as to what the lines were 
worth) to enter into a provisional agreement to pay the money, awarded 
by the arbitrator or agreed between the parties, only on the understand. 
ing that a bill should be promoted to make it legal. 

Mr. J. B. Намилох (general manager of Leeds tramwaya) sud the 
Foggy Furze route wood paving showed a good deal of wear, and there 
was considerable rail movement. His estimate of the present value of 
the Foggy Furze and Park lines was £8,152. 104. By taking the agreed 
figure for cables and electrical equip.nent instead of his own it made his 
total £8,292. 

Mr. Hamilton was cross-examined ye оглу and the proceedings will 
be continued to-day (Friday). 


London Electric Supply Corpn. v. Westminster Electri 
Supply Согрр. — (Оп Friday the motion to restrain defendants from (as 
alleged) enticing away plaintiffs’ customers was again mentioned to Mr, 
Justice Joyce, but was adjourned for 14 days. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Bermondsey (London).—The final figures in the essessment of the 
electricity underte king ere: Gross £7,500, retable $2.50. The pre- 


= 


vious figures were £2,693 gross end £°,776 ratab'e. 

Bury St. Edmunds.---Commencing with Apri! 1 next, electricity 
consumers will be eWowed discounts gs follows :— 

A discount of 8! percent. (or 4d. por unit) to all persons paying their 
accounts within a month of their delivery, and a further discount to be 
calculated yearly on Mareh 31 as follows : То consumers of 250 units and 
under 1,000 units per annum, 1d. per urit; under 2,000 units, 34. per 
unit; over 2,000 units, Id. per unit, 

Central London Railway Extension.—It is announced thet the 
Ceatra! London Railwey Со. (which is constructing an extension of 
Из line from the Bank to Liverpool-street) and the G.W. Rail ау Co. 
are jointly promoting a bill to zuthorise en extension of the Centre! 
London line from Wocd-lene to Ealing Broadway— 3; distence of 
Рош 4] miles. It is intended that ell G.W. mein line trains should 
thus eonncet with the Centre! London line. The cost of building 
line, which will be opereted electric ny, is to be borne by the G.W. 
Co. cad б rapid service will be provided for. 


County Councils and Rail-less Trolley Traction.—At the meeting 
of the West Ridiag (of Yorks) County Council lest week Ald. Milpes 
Gockell, in moving the edoption of the minutes of the Low end Рег. 
limentzry Committee. called attention to bills promoted by com. 
panies to сол гите reit-Iess trolley tramways in Oldham and Saddle. 
worth, end in Rotherbem ond Meltby. 

Ald. MILNES GASKELL said that system of road traction would require 
very careful comsideration in the interests of public safety, and also in 
regard to the great increase of wear and tear of the roads whieh would, 
it was anticipated, result from the uss of such vehicles. The undertakers 
proposed that they should not be controlled by existing legislation dealing 
with motor cars and heavy locomotives. A conference had been arranged 
between the Law and Parliamentary Committee and the Highways 
Committe on the subject, and he thought it would be necessary to lay 
down rules and regulations and approach Government departments at 
the outs t regarding " this new terror.” 

Croydon. —The L.B. & S.C. Reilwzy Со. hove notified the Counci! 
thet. subject to the success of the electric services from Victoria 
гла London Bridge to Norwood Junction. which would be in орега- 
tion during the preseat year. it wes intended to extend both services 
to E^ st Croydon, provided suit.blo facilities for the extensions were 


piven, 

Ta^ company engaired whether tho Corporation were prepared to 
enter into an agreement with them for (a) the supply of electric current 
by the Corporation to the company for lighting the sidings апа goods 
yards, and (5) enabling the London Electric Supply Corpn. to supply the 
company with current for power апа lighting inside the shops. The 
Lighting Committee, having considered the report of the borough elec- 
trical engineer (Мг. А. С. Cramb) as to suitable terms for the supply of 
current. recommend that the Corporation enter into an agreement (to be 
prepared by the "ovn. Clerk) for the supply to tho company of current 
fer the above purposes, 

Dawlish.—The loca! electric supply company has purchased a site 
for г generating station, and as the Board of Trade have sanctioned 
the use of overhead wires, it is anticipated that а supply of current 
will be availeb'e in May. 

Dublin.—The Lighting Committee have been instructed to make 
provision in the estimates for next yeer for the electric lighting of a 
number of additional] thoroughfares 

Edinburgh.—The Council have received senction to a further loan 
of £15.00) for extensions of the electricity undertaking, bringing 
the to's! sum sanctioned to £1.110.000. | | 


Electrical Development in Lancashire.—.An interesting article on 
the development of electricity supply їп Lancashire during the past 
year appeared in the ** Manchester Evening News "' of the 12th inst. 
| [tis stated that rapid strides have been made by electrical engineer- 
mz. which may be said to have touched every other trade at some point 
and something like a phenomenal adoption of electricity for motive 
power seems probable during the next few years, The generally depressed 
condition of the cotton and allied trades during the year has afforded 
opportunity to mill managers and directors of studying the application 
of electricity and Из effect upon output. The year has scen the installa- 
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tion of many thousands of horsepower for textil: mill driving, and толу 
more thousinds are expected. in the immediit* future. In th min 
thes? aro auxiliary installations, and it is no uncommon feature to find 
mills—even new mills—driven partly by steam and partiy by ebeotricity. 
Ancient controversies as to the saperioritz of the two methods may be 
sot at rest by the fact that. the whole county furaisti?s no inst wees y hor 
electricity has been abandoned for steam. 

During the past year Rawtonstall, Нани len, Bacup, Wait stield, 
Ramsbottom, several districts around Oldham, Preston, and Live гр... 
and a small number of rural district bodies have cither pat ула elec. 
tricity works or have arranged for a bulk supply for local distribution, 
and for street and private ligating. Bury, mainly in consequen eof an 
increased demand for power, decided to put down a second sonerating 
station which is now approaching completion. ‘The annual acecants 
show that the electricity department has yielded a profit only a fraction 
short of 10 per cent., and the low working costs puts Bury in onc. of the 
foremost. places among Lancashire municipal undertaking: On the 
other hand, the Stalybridge, Hyde, Mossley and Dikinticld Tramways 
and Electricity Board had a net deficiency of £6449. 

Althouga the position of Oldham has improved during the post few 
years, the Electricity Committee have recently been sabjected to some 
criticism from the L.G. Board inspector (Mr. Н. В. Hooper), and one of 
their stations is to be shut down. The lease of the Oldham, Ashton and 
Hyde Tramways Co. will expire in a few years, and the question of the 
joint purchase of the concern by the loeal authorities interested is under 
consideration, 

Darwen maintains an even course all топа, Tts sales do not reach 
309,000 units among a population of 42,002. Royton, Caaddert on and 
Limehurst are important districts on the outskirts of Оһ, and as 
they are outside the ясор» of Oldham's electricity scheme, the question 
ін now mooted of their taking out вор а provisional orders and thon 
approaching Oldham Corporation. The Lancashire. Келе Power Co, 
has consented to this cours, At Uphollard, a Iosal colliery with a 
surplus plant has offered a supply to the Counil. 

Rochdale’s undertaking is prosperous: extensions ary in hard for a 
bulk supply to Littleborough: the new Whitworth and Bacup iram- 
ways have to b» provided for by this Corporation, and at the other 
extremity of this tram service Rawtenstall Corporation cont m plat» an 
expenditure of £10,000 on extensions of plant at the goresating station, 

Wigan is doing better, and has slightly rednesd the supply of current 
for traction. Bolton's official year shows а gress profit of £51,011. which 
is high testimony to the growing use of electrical power in textile opera- 
tions, There were 915 motors in use and the number of consimors vas 
2,623 at the end of last усаг. In the remaining catalogue of muni ipal 
undertakings there has not been any remarkable advance, but happily 
no retardations are on the record. 

The one great power company of the county (Lancashire Electric) has 
а good record of progress to its year-end eredit. Из new connections 
have exceeded. those of any previous year; several district provisional 
orders have become operative, and other possibilities in this direction 
are in their first stages; many bleach works, collieries and textiles have 
been added during the year, and work in hand points to important results 
for the current year. 

In electric traction it is satisfactory to note that the G.( eO the 1,. & NW, 
and the L.&Y. railway companies are engaged in perfecting plans for. 
electrifying some 200 miles around Manchester affecting 40 ог 50 towns 
and suburbs. This great change is not likely to be realised this vear on 
account of the immense number of new features, including the construe. 
tion of rolling stock and locomotives, but it will probably reach the trial 
stage in the spring of the following year in the hop? of provision for 
summer trafic. 

Fewer Lancashire loans on electricity account have been sanctioned 
than in any recent year. "Those authorised during the year closed. in- 


cluded :— 
Bolton ..................... £15,000 , Oldham er SENS 


Fleetwood esee, 20,000 | Radcliffe _............... ex 13.000 
Liverpool ..... exe 08.000 | St. Helens ........... MN 9.000 
Manchester ............... 79,000 | Salford И 5,00!) 


There is much more of general interest, including a table of the 
financial results of a large group of electricity and tremway under- 
takings. 

Glengarnock (Ayrshire).—The Glengarnock Iron & Steel Co. hi vo 
been authorised to erect an overhead electric cable ecross Гонаг 
road at Glengarnock, provided the company eccepts а responsibili tv 
in connection with the erection and maintensnce of the cable. хла 
that the village of Glengarnock is lighted cleetrices!ly by lamp: of 
high candle-power. 


Govan.—At the meeting of the Council last week the following 
recommendations of the burgh electrical engineer (Mr. Theo. С. 


600 


THE ELECTRICIAN, JANUARY 20, 1911. 


Parsons) as to the charging for current for power and lighting, were 
adopted :— 

The rates to be so arranged that consumere can take current for 
heating from the lighting circuits without. having a separate meter or 
separate wiring ; the charge for domestic lighting to be reduced from 
544 to Jd. per unit; a charge of 1d. per unit to be made for all units 
consumed above the following amounts, being the average consump- 
tion of current per annum for lighting for tenement houses, viz.: 2 
rooms and kitchen, 47 units ; 3 rooms and kitchen, 78 units; 4 rooms 
and kitchen, 107 units. In the case of villas each house would be 
taken separately and the average lighting units per annum taken for 
such housa. The charge for heating is to be introduced at once, but 
the alteration in the lighting rate for domestic consumers will not be 
made until the beginning of the next financial year. 


Hull. —The Bridges Committee have included £3.000 in their esti- 
mates for next vear for the proposed electritieation of the Seuleoates 
Bridge over the River Hull, at present operated by hivdraulie power. 
It is also intended to substitute electricity for hydraulic power on the 
other bridges in the city. 


Kendal.—The Council have applied for sanction to a loan of £1,450 
for additional plant at the electricity works, 


Light Railway.—The Malvern Funicular Light Railway Order has 
been submitted to the Board of Trade for contirmation. 


Lianelly.--It is announced that the Llanelly & District Electric 
Light & Traction Co.. which is now supplying electricity for public 
and private lighting. has decided to convert the local tramways to 
clectric traction and to construct three new lines. 


Manchester.— The city electrical engineer (Mr. S. L. Pearce) gave 
recently an interesting. lecture on ** The Manchester. Electricity 
Undertaking.” He said thet the very rapid changes in the nature of 
the plent owned by the Corporation afforded a striking illustration of 
the development of electrica! generation during recent years. 

A few years ago, Мг, Pearce said, an engine of 150 н.р, vas considered 
exceptionally powerful, whereas they now had engines of 10.000 HP. ard 
generated energy at a voltage of 6,500. Even that was now by no means 
high, the voltage rising in Newcastle to 20,000, and in certain parts cf 
America to more than 100.000. The large storage battery which was laid 
down in Manchester last year had a deadweight of 650 tons, and was the 
largest yet constructed ; it could, however, only supply one-twelfth of 
the total demand made by the city in a single hour. Из main function 
was to help to tide over the busiest hour of a winter afternoon, when the 
demand was at its highest, 


Midland Institute Conversazione.—Mr. W. Milns informs us that 
the City of Birmingham Electric Supply Department arranged a 
number of interesting exhibits et the Midland Institute Conver- 
sazione. held in the Town Hall and Midland Institute from Jan. 10 to 
14. The function is one of the most important social events in the 
city. end is attended by about 5.000 visitors. The principal exhibit 
was the demonstration of domestic electric1) appliances, and in- 
cluded two cookery lectures each evening. These were attended 
by interested audiences, who expressed astonishment at the results 
obtained. The apparatus used also came in for most. favourable 
criticism. In the scientific section, a demonstration of clectric weld- 
ing was given. This appealed strongly to representatives of the 
metal trades, and it is confidently expected that the electric supply 
department will reap considerable benefit from their enterprise. We 
wish them every success т these developments. 


Mirfield (Yorks.).— The Council have applied for sanction to a loan 
of £1,058 for the electricity supply department. 


Municipal Telephony.—At the meeting of Hull Telephone Com- 
mittee on Monday the manager (Mr. T. Holme) submitted his esti- 
mates for the next financial year. The expenditure is put at £11.400, 
and the revenue £12.600. the estimated profit being £1.200. The 
expenditure includes £1.260 for royalties. 


New Book.—‘ The Development of the Telephone in Europe.” by 
Mr. Н. Laws Webb, will appear immediately. and gives an account 
of the telephone history of Great Britain. Germany. Austria-Hun- 
gary. Norway. Sweden, Denmark, France, Russia, Switzerland. 
Holland, Belgium, Italy, Spain, Portugal and the Near East. Mr. 
Webb has studied the telephone question at home and abroad for 
many years, and puts forward his views against the policy of Govern- 
ment monopoly. "The publishers are the Electrica! Press (Ltd.). 


* Oldham.—Reports by the borough electrical engineer (Mr. К. 
Wilmott Newington) recommending extensions of the clectricity 
generating plant at the Greenhill station have been approved by 
the Electricity Committee, and plans and specifications are to be 
prepared, 

In his report in September last Mr. Newington stated that the best 
form of extension would be to put down a mixed pressure steam turbine. 
He found that it would be possible to put down three 1.200 kw. sets in 
their present lighting bay in the engine room. Опе 1,200 kw. mixed 
pressure steam turbine could be driven by the exhaust steam from two 
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of their large Willans sets, ог could be worked partly by exhaust steam 
and partly by high-pressure steam or altogether with high-pressure 
steam. The economy effected by exhaust steam turbines was very great 
and their coal bill should certainly be considerably reduced by their lisi" 
It would probably be necessary to put in a surface condenser to take the 
steam from the turbine, as а good vacuum was required for economical 
working. И would cost a considerable sum to convert their present 
barometrie condensers for that work, and they would probably not be as 
satisfactory as a surface condenser. The engine and dynamo (with con. 
densing plant) erected complete, but exclusive of foundations, steam 
exhaust and cireulating pipes, would cost between £5 and £6 per kilowatt, 
lt would take the makers between eight and nine months from the date 
of the order to have it erected ready for running, and it would probably take 
from two to three months to get out plans, and specifications ard obtain 
the sinetion of the L.G. Board for the loan, so they should be able to 
have the st running by the end of next September. 

А sibs quent report was considered by the committee in. December, 
wh^n it was resolved to instruct Mr. Newington to make the neecssiary 
alterations and extensions required to the mains and switehboards in 
order to close down the Rhodes Bank works entirely, ard that all energy 
in future be distributed from Greenhill. E 


Paddington (London).— 9a Tuesday, the adjourned report of the 
Gener! Purposes Committee with regerd to the lighting of the 
borough соте up for consideretion. Full particulars of the tenders 
of the Gas Light & Coke Co and the Metropolitan. Electric Supply 
Co. were given in THE ELECTRICIAN for Jan. 6 (р. 514). The Metro- 
politan Со. esked for an interview with the Committee to explain 
various points of their quotation, and a final decision was postponed 
for this to be done. 

The Committee now reported having conferesd with a representative 
of the Metropolitan Co. and with the Gas С. ‘They saw no reason to 
alter their previous recommendation. 

After discussion, the following motion was carried by 35 votes to 2: 
“Taat, subject to the consent of the С.С, being obtained to a loan of 
£13,002 for 10 years, in respect of capital outlay included in the annual 
cost, the Council accept the tender of the Gas Light & Coke Co., for 
lighting the borough at an annual eost of £11,650, 15s, for 10 years, with 
power to determine the contract after the expiration of three years upon 
payment of one-tenth of the capital sum (£1,300) for each year of the 
unexpired period of 10 years.” 

Private Bills.— The Examiners of Private Bills on Wednesday de- 
cided to report the following bills as having complied with the Stand- 
ing Orders :— 

Metropolitan Electric Tramways, Central London Railway, Middles 
brough, Stockton-on-Tees and Thoraaby Tramways, Corporation. of 
London (Bridges), Neweastlo-upon-Tyne Corporation, Hull Corporation. 
Manchester. Corporation, Southampton Corporation. Tramways and 
Matlock District. Rail less Traction, 

The examiners decided to report that the Rotherham, Maltby & Dis- 
trict Electrie Traction Bill had not complied with the Standing Orders. 


St. Margaret’s (Dover).—1t is proposed to form a small compeny 
for the supply of electricity for publie and private lighting in this 
district. The eost of an overberd cable for giving a bulk supply 
from Dover would be £400 or £500, but as it would be necessary to 
put in duplicate cables for a part of the service at a cost of £600 the 
total cost would be 41.100. The Dover borough electrical engineer 
(Мг. L. W. Woodman) is to report to his Council on the matter at 
its next meeting. 

Southampton.— The tr»mways general manager (Mr. Н. F. Street) 
has been authorised to instruct the makers (Messrs. Dick, Kerr & Со) 
to put in hand the remainder of the equipments for the new cars. 

The Council require six more sets of equipments and the same number 
of tracks, Of the two makers of long-wheeled bas? trucks which were 
tried, Мг. Street reported that he had found the one made by the United 
Electric Car Co., of Preston. the better. These, however, had not bee 
running long enough to make it absolutely certain that they were better. 
taken all round, than the shorter Brill track. The wear on the tyres 
certainly did not seem to be greater in spite of the longer centres, The 
riding of the car, however, was infinitely better, and he believed the long 
bass truck would prove to be better than the short base, especially ая 
they were gradually eliminating or improving their smaller radius curves. 
Mr. Street was authorised to build an additional permanent way waggon, 
utilising one of the Brill trucks, Plans for the construction of an ad- 
ditional tramway line on the north-west side of the tramway junction 
were approved. 

Truro.— At the last meeting of the Council a letter was read from 
Мг J.A. Purves to the effect that his firm had at the last moment 
decided to abandon the application for a provisional electric lighting 
order this session. on account of the difficulties they had met with 
through the operation of sec. 2 of the есіте Lighting Act of 1909. 

They were, he said. taking up tho question with the Board of Trade 
with a view to seeing if something could be done to get over the diffi- 
culties that had become apparent in the operation of that section. Tne 
letter was referred to the General Purposes Committee. 


Twickenham.— After considering letters from the Brentford Gas 
Co. and the Twickenham & Teddington Electric Supply Со. аз to 


THE ELECTRICIAN, JANUARY 20, 1911. 601 
Ф—_д HM a 


the terms upon which they would be prepared to undertake the street 
lighting of the district, it has been decided that it is inadvisable at 
present to enter into a contract for a lengthy period, and that the 
best course is to invite tenders for the lighting with gas or electricity 
of the whole or sume of the street lamps in the district for 12 months. 
Advertisements are to be issued accordingly. 


Wireless Telegraph Notes.— Marconi's Wireless Telegraph Со. 
report that instalation business is very brisk, and that they have 
between 60 and 70 ocean-going vessels in hand at the present time 
for purposes of equipment, bringing the total number of vessels 
furnished by the company well on to 500. One development is in 
the direction of the equipment of хелло trawlers. end we understand 
that the owners of these vesse's were for same time indisposed to 
incur the expense of equipment. The facility of the wireless service. 
which he: been mony times proved, ha: decided them to adopt the 
system in 2 genera! wey. 

А rough esloulation ha: been made as to the sucéess and value of 
the assis ance readered by wireless telegraphy to ships at sea in the 
saving of life, and it is computed that 3.000 souls owe their continued 
existence at the present time to the help rendered by wireless. 

One of the latest vessels to be equipped with Marconi wireless 
telegraphy is the famous pleasure steamer “ La Marguerite.” which 
for same years was a very popular boat on the Thames, plying 
between London (Tilbury) and Margate. Ramsgate, Dover and 
Boulogne. "This vessel is now the property of a Liverpool firm, and 
is engaged in pleasure trips during the season to the Welsh coast. 

THe ErFFEL ToweR.— When the great project of constructing the 
Fiffel Tower was first mooted. wireless telegre phy, even in its most 
elementary form. was unknown. ог at most only “in the air." No 
one could have foreseen the importance of the tower as a medium 
of intercommunieation in various ways with the rest of the world. 
But it is not now inconceivable that the gawky monster which 
dominates Paris from the Champ de Mars may ultimately prove the 
centre for a world-wide system of intercommunication. The results 
of recent experiments go to prove that if the tower were somewhat 
more centrally situated on the earth's surface this process of universal 
intercommunication might be, with very little further development. 
complete, or nearly зо, The range of communication from the tower 
is gradually being greatly extended, and embraces a wider radius at 
each new effort. In this way the French public are looking with 
more favour upon what has beer regarded by many as an eyesore, 
but which promises to become the object of universa! e ppreciation. 
But for wireless telegraphy ond its extension it is not wrong to say 
the Eifel Tower wes doomed, for otherwise its particular utility. 
if it ever had any. has departed. 1t is not too much to sey (if all 
whieh is claimed for the tower in regard to its usefulness for both 
experimental and prectical purposes in connection with wireless 
telegra phy con be accepted) that if it had not existed it would have 
had to be erected. and yet the potentialities of the monster are not 
by any mezas exhousted. It is the object of much attention just 
now, end its wireless equipment promises to become by fer the most 
important end exteasive in the whole world. 

By ап order of the U.S.A. Wer Deportment wireless telegraphy is 
to be adopted as the established means of communication between 
the military posts in certain districts. end for this purpose wireless 
Stations ere alresdy in operetion et Fort Leavensworth and Fort 
Riley, while stations at Denver, Chevenne and other western milite ry 
points are under construction. | 


COLONIAL AND FOREIGN NOTES. 


Australasia,--There are 15 ges supply concerns in Queensland, 
Which supplied 471,514,600 ft. of gas hst vear, and six electricity 
undertakings, which suppl:ed 9.610.108 units. 

Tho Select Committee appointed last August to report on the proposal 
fo construct a railway to connect Huonville with Hobart (Tasmania) re- 
commend that the Minister of Lands and Works should. be empowered 
to cause th» Necessary surveys to be mace: to obtain further expert 
advice as to the best method of corstructing the railway; and whether 
there are sources from which the Government could generate by water 
id. power for the operation of the railway. 

Phe report of the city ebetrical engineer of Launceston (Tasmania), 
Мг. R. J. Strike, on the electricity undertaking for the year to July 31, 
1910. states that the capit Ч expenditure during the year was £1,398, 
making the total capital expenditure £168,370. The revenue was 
£18,323 (increase £640 over the year to December, 1908), working ex- 
penses were 57.997 (decreas: £80). After writing off £57 for bad debts, 
the kross profit was £10,699 (increase £1.389) and net surplus £2,899 
(increase £701), — Generation and distribution costs were 0:6684. per unit, 
and total costs, including rent, management, &с.. 1-134d., while capital 
charges were (-826d. for interest and 0.2274. for sinking fund. The 
maximum load was 750 kw. and the load factor 33-50 per cent. 2,201,700 
Units were generated, of which private consumers took 1,229,112 and 
street lighting and other Corporation departments 463,747. 


The first annual report of the Prahran-Malvern (Victoria) Tramwava 
for the vear ended Sep. 3 last states that 974.352 Passengers were carried 
and 141, 128 car-miles run during the fout months sine> the opening of the 
line. Revenue was £7.033 (12-044d. por car-mile) Tae eost of th» 
undertaking to date, including £123,000 for re-grading the railway line at 
Arma, was £90,04[. Working expenses were £4,954 (about 8:424d.. por 
саг. mil«). 

The estimates of the New Zoaland Government for the ensuing year 
provide for £300,000 for the Government's water.power electricity 
scheme. The Hutt and Lake Coleridge sch mes are to be first taken in 
hand. 

Buenos Ayres Exhibition.—We heve received a copy of a profusely 
ilustreted special issue of the Buenos Ayres © Standard " (which is 
Claimed to be the oldest deily paper in South Ameries, end the 
British orgen in Argentine, Chili, Uruguay end Рагрицау). describing 
end illustrating the Briti<h рг попа and British exhibits im the 
Railway end Lend Transport Scetion of the 1910 Buenos Ayres 
Exhibition. 


China.—A recent report by the Commissioner of Custom: at 
Lappa states that work was begun in April. 1909. on the construction 
of a new commercia! port at Heungchow. on the shore of Yerli Вау. 
about 10 miles from Meczo. The scheme provides for a well lzid-out 
city, with electric light end tramways. telephone exchange, бо. 


Customs Decisions.-—It has been decided that, under the Austra- 
lien Commonwealth Import Tariff, cell testing горати (syphon). 
consisting of india rubber ball. indierubber tubing and connections. 
and glzss tube and gauge is dutiable at 25 per cent. under the gener] 
and 20 per cent. under the U.K. preferential tariff, and couplings 
(ammeter) used in connection with electric lighting 23d. plates 
(nipple) for cell testing (used. with secumulators) are subjeet to 
175 per cent. and 10 per cent. duty under the genera! aid preterentia! 
tarifls respectively. 


Dutch East Indies.—-The Belvien Consul at Batavis states that the 
steam tramway from Oedjong to Sepandjang is to be converted to 
electric traction and a line from Simoang to Goebeng is to be con- 
structed as an extension of the system. 


Exhibition. — An international exhibition of inventions will be held 
at St. Louis, Mo.. from April 10 to 15 next. Applications for space 
should be seat to Mr. W. К. Smal, 511. New Benk of Commerce. 
buildings, St. Louis. Form of г pplication et 73. Bosinghall-street, 
London. Е.С. 


Holland.—The Belgian Legation at The Hague report thet a pro- 
ject is on foot for the erection and equipment of electrieity works in 
the Eest Friesland district. the towns concerned heving а popula- 
tion of 35.000. It is elso stated that the tremwey from Hoorn to 
Enkhingen is to be converted to electrie traction. 


Italy.—Concessions heve been granted to the Soe. Anon. dei 
Tramweys Napoletani for constructing and working three seetions 
of electric tramway in Torre del Greco and to the Soc. Anon. les 
Tramways de Bologne for the construction and working of electric 
tramways in Bologna. Brescia Municipality have also heen eutho- 
rised to construct an electric tramway from the Porta Milano to the 
Borgo Sen Giovanni, Brescia. 


Mexico.— A concession has been granted to the Mexican Trom- 
ways Co. for the construction of a tramway from the Plazuela de 
"an Sebastian to connect with the Penitencearía-Nino Perdido line. 
and a duplicate line on the Pantein de Dolores section between La 
Hormiga and the Calzada de 1а Fundición Nacional, 


Uruguay.- The report of H.M. Minister (Mr. R. J. Kennedy) on 
the Republic of Uruguay for 1909 states that the United Electric 
Tramway Co., of Monte Video own 82 miles of overhead tremway 
in Monte Video, with 195 motor and 68 trailer cars. 

The Cia. Alemana Transatlantica own 75 miles of electri- tramways in 
Monte Video and a local company have 12 miles of hors lines in the 
town, 

The Lower Chumber of the Legislature has approved а scheme for an 
electric railway from Monte Video to Colonia, which will provide for 
swift passenger and goods (гаће between Monte Video and Buenos 
Ayres, At present passengers and goods are as a rule carried between 
thes? two ports by special steamers, which start in the evening of one 
day and arrive in the early morning of the next. The distance by water 
is about 124 miles. By means of the electric railway the whole journey 
would be done in 3 to 31 hours; the trains would travel 110 miles 
from Monte Video to Colonia in about two hours, and at Colonia they 
would pass on ferry-boats 34 miles to the port of Buenos Ayres, and 
thence underground a short distance to the centre of the city, in about 
one hour. The feasibility of this scheme depends upon an unusually 
cheap and abundant supply of hydraulic energy from the river Santa 
Lucia. A canal would be built to convey this water to Monte Vi leo, 
and the force of water at the various locks would be utilised to produce 
electrical energy required for the railway and for other consumers, 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED 


LEEDS Corporation invite tenders for supply of the whole ог any 
portion of about 35.000 tons of steam coal (small slack. smudge ог 
any similar material) required for the electric lighting department 
during the year ending April 30, 1912; and for goods required for 
the department during the year ending Merch 31, 1912, including 
iron and steel bars, engles, plates, &c.. gunmetal. copper. steel end 
iron castings. bolts, nuts, serews, spanners, &c.. w.i. tubes, copper 
bars, strip. plates and wire. lead and other plumbers’ material. tools. 
jronmongers’ sundries, engineers’ furnishings, oils, paints, india- 
rubber covered cables, mains boxes and fittings, coa! tar pitch, joint- 
ing and insulating materials, electric lamps. «е. Schedules, condi- 
tions of contract and forms of tender from the manager of the Electric 
Lighting Depsrtment (Mr. Н. Dickinson). 1. Whitehall-road. Leeds. 
Tenders to the town clerk (Mr. Robt. Е. Fox) by 10 a.m. Tuesday, 
Feb. 21. See also an advertisement. 


Tenders are also invited for the supply of 1,500 a.c. wattmeters to the 
electric lighting department of the city of LEEDs, to be delivered as 
required on or before June 30, 1912. Forms of tender and condi- 
tions from the mengger (Mr. Н. Dickinson), 1, Whitehall-road, Leeds. 


Tenders to the Town Clerk (Мг Robt. E. Fox) by I0 a.m. of Feb. 16. 


See also an advertisement. xcd 


The Council of the County Borough of West Ham invite tenders 
for supply of paper insulated cables, i.r. covered wires and cables, 
engine room stores, chemieals, a.c. house services, wattmeters. 
electrical fittings and accessories, and single and two-phase electric 
motors Forms of tender and further particulars from the elec- 
trical engineer. Mr. Н. Н. Couzens, 84, Romford-road. Stratford, 
Е. "Tenders to the office of the town clerk, Mr. Fred. E. Hilleary. 
Town Hell, West Ham. by noon, Tuesday, Jan. 31. See also an 
advertisement. 


" Tenders are invited up to March 8 for the supply of messuring 
instruments to the Postmaster-General’s Department in Queensland, 
Tender forms and specifications from the Commonwea!th Office, 72. 
Vietoria-street, London, S.W. See also an advertisement. 


Tenders are invited up to Feb. 21 for the supply of 29 miles of 
teelgraph cable, and up to Feb. 28 for the supply of petrol-driven 
portable winch to the Postmaster-General’s Department in VICTORIA, 
Tender forms and specifications from the Australian Commonwealth 
Offices, 72, Victoria-street, London, S.W. See also advertisements. 


Tenders are invited up to Feb. 28 for supply of а motor-generator 
and accumulators, and up to March 7 for the supply of 10,000 tele- 
phone protectors to the Postmaster-General's Department in VIC- 
TORIA. "lender forms and specifications from the Commonwealth 
Offices, 72, Victoria-street, London. S.W. бее also advertisements. 


Barnes Urban District Council invite tenders for supply, delivery 
and erection of a straight tube water-tube boiler, fitted for machine 
stoking, а 600-750 kw. steam dynamo and surface condenser, motor- 
driven air and circulating pumps, river work and piping. Specifica- 
tion and form of tender from the engineer. Мг. С. S. Davidson, Elec- 
tricity Works, Mortlake, S.W. Tenders to the Clerk to the Council, 
Council House, Mortlake, by noon Feb. 13. 


Hatirax Corporation went tenders by Feb. 6 for 12 months’ supply 
of stores to the tremways and electricity departments, including 
lighting fittings, electrical accessories. сое, copper and phosphor 
bronze wires, meters. overhead material, car accessories, oils. paints, 
&e. Forms of tender from the offices, Skircoat-road, or Foundry- 
street. Helite.x. 


Tenders are invited by Своурох Corportaion for supply and deli- 
very of five single-truck double-deck cars, complete. Specification 
and tender form from the tramways manager, Мг. T. B. Goodver, 
Thornton Heath. Tenders must be deposited at the office of the 
town clerk, Mr. К. С. Lloyd, Town Hall, Croydon, by noon Jan. 26. 


HAMMERSMITH (London) Council require tenders by 4 p.m. Jan. 25 
for supply of a 3.000 kw. steam turbine generating set, with conden- 
ser, ond е... feeder 2nd Lt. distributing mains. Specifications. &e., 
from the Electrical Engineer and Mengger, Electricity Deportment, 
85. Fulham Palece-road, №. 


[зїлхстох (London) require tenders by noon Feb. 3 for one year's 
supply of transformers, meters, arc lamp carbons, cables, lamps, arc 
lam» parts, service boxes, tapes, oils, &c. Specifications, &c., from 
the Town Hall. 


WarsarLL Electricity Committee want tenders by noon Feb. 7 for 
alterations of and additions to the electricity generating station, 


Wolverhampton-street, Walsall. Forms of tender, &c., from the 


Borough Electrical Engineer. 


Cuiswick Council want tenders by Jan. 28 for one. three or five 
years’ maintenance of fire alarms, telephones and other electrical 
apparatus. and for one vear's supply of stores, including ironmongery. 
oils, &c. Forms of tender from the Surveyor, Town Hall, Chis wick. 


Teswicu Corporation require tenders by noon Feb. 9 for c.c. bizh- 
pressure steam turbo-generators, with surface condensing plant. 
Specification, &с., from the Engineer end Manager, Electric Supply 
and Tramways Depertment, Ipswich. 


TURTON Council require tenders by 10 a.m. Feb. 20 for supply and 
erection of bare copper overbead electric lignting mains, poles, &с. 
Specitication, &e., from the Electrical Engineer, Council Offices. 
Bromley Cross, neer Bolton. 

LEEK Council went tenders by noon Ре». 9 for e Diese! oil engine 
and d.c. dynamo for their cleetricity generating station. Specifica- 
tions, &с., from the Engineer, Electricity Works, Leek. 


WAKEFIELD Corporetion require tenders by noon Feb. 14 for supply 
and erection of 800 kw. steam e!ternator. Specification. &e., from 
the City Electrical Engineer. 

CROYDON Council want tenders by 11 a.m. Jan. 30 for one year's 
supply of coal to the electricity works. Forms of tender, &c., from 
the Town Clerk. 


Е $ 

PLYMOUTH Corporation require tenders by Jan. 25 for 12 months 

supply of carbons, meters, transformers, cables, oils, &e. Specifica- 
tion from the Borough Electrical Engineer. 


HORSHAM Council want tenders by Jan. 24 for the supply and 
erection of а corrugated tubular evaporative condensing plant at 
their electricity works. Specification from the Clerk to the Council. 


Bacvp Corporation want tenders by noon Feb. 5 for supply end 
laying of h.t. and l.t. cables [and ducts, transformers and meters. 
Specification, &c.. from the Town Clerk. 


BovnxEMOUTH Tramweys Committee require tenders by noon 
Feb. 13 for 12 months’ supply of e'ectrics! sundries, exstings. iron- 
топрегу. &с. Specification from the Genera! Manager. 

GLASGOW Corporation want tenders by I0 с.т. Feb. 6 for the clec- 
tric light wiring end fitting the first section of the new slaughter 
houses, Specification, &c.. from the City Electrica! Engineer. 

The CALCUTTA ELECTRIC Supply Corpn, invite tenders for supply, 
delivery and erection of combined h.t. and l.t. switchboards for new 
sub-stations and for switchboards at their Cossipore station, Caleutta. 
Copies of specifications, general conditions, &е., from the secretary, 
Mr. Francis В. Reeves, Salisbury House, London Wall. London, E.C.. 
to whom tenders by 10 a.m. Feb. 6. Specification and drawing сап 
be seen as the offices of the consulting engineers, Messrs. Kennedy & 
Jenkin, 17, Victoria-street, London, S.W. 

Tenders are invited up to March 14 next for the installation o 
wireless telegraphy at Thursday Island and Papua for the Сом- 
MONWEALTH lP'osrMaAsTER-GENERAL'S DEPARTMENT; and up to 
April 18 next for supply of one common battery switchboard to the 
Postmaster-General's Department in WESTERN AUSTRALIA. Tender 
forms and specifications from the Commonwealth offices, 72, Vic- 
toria-street, London, S.W. 

Tenders will ke received until Feb. 1 for supply of testing equip- 
ment, consisting of rotary converter, transformer, switchboard, &c., 
to work on a 240 volt 4.с. main to the Postmaster-General’s depart- 
ment in NEw Soutu WALEs; up to Feb. 7, 1911, for supply of 250 
indicators; and up to March 7, 1911, for the supply of 11 sections 
of branching multiple magneto lamp signalling switchboard, to the 
Postmaster-General’s Department in Victoria. Tender forms, &c., 
from the Commonwealth Offices, 72, Victoria-street, London, S.W, 

The Minister for Works, PERTH (W. Australia), will receive tenders 
until Feb. 28, 1911, for supply and erection of electric pumping 
machinerv. Conditions of contract at Public Works Office, Perth. 

SHANGHAT Municipal Council invite tenders for supply and delivery 
c.i. f. Shanghai of h.t. (6,600 volt) three-core cable, stoneware trough- 
ing, hitumen, &с. Specifications. general conditions and forms of 
tender from the consulting engineers. Messrs. Preece, Cardew & Snell, 
8, Queen Anne’s-gate, Westminster. S.W., to whom tenders in 
duplieate are to be delivered by noon on Thursday, Jan. 26. 

SuaNaHar Municipal Corporation also invite tenders for steel 
structural work for power station buildings. Specifications, &c., 
from Messrs. Preece, Cardew & Snell, 8, Queen Anne's-gate, London, 
S.W., to whom tenders by noon Feb. 2. 

Tenders are wanted by noon March 1 for the installation of a sys- 
tem of ventilation, heating and cooling at the new Law Courts, 
CarETOWN. Particulars from the High Commissioner for South 
Africa. 


we 
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р Tenders are wanted by March 1 from registered companies for the 
concession for the supply of electrical energy for light and fans in 
Government buildings at ГлновЕ, Inida. Particulars from the 
Sanitary Engineer to Government, Punjab, P.W.D., Lahore. 

JOHANNESBURG Corporation want tenders by noon Feb. 3 for 
supply of cutouts. Specification, &c., may be seen at 73, Basinghall- 
street, London, E.C. 

The Turkish Ministry of Publio Works require tenders (addressed 
to M. le Ministre du Commerce et des Travaux Publies, Constanti- 
nople) by March 15 for a concession for electricity supply and the eon- 
struction and working of electrical tramways in the Sandjak of 
ADRIANOPLE, the concessionaire being authorised to erect and operate 
hydro-electric stations on the rivers Maritza, Arda апа Tundja. 

The Turkish Ministry of Public Works, Constantinople, will re- 
ceive tenders (until March 14) for concessions for the construction 
and working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hydro- 
electric works on the banks of the Seiboun Tchai river. Conditions 
(on payment of 9s.) from the Ministry, Constantinople. 


ANTWERP Municipality require tenders by Jan. 26 for supply of 
arc lamp carbons. Specification (price 50c.) at the Hotel de Ville, 
Antwerp. 

Tenders wil! be received at the Bourse, BRUSSELS. on Jan. 25 for 
supply of electric cable copper. phosphor bronze and tin wire, inc>n- 
descent lamps, carbons, Leclanché batteries, electric fittings. &c. 

Tenders will be rezeived at the Post Offices; VIENNA, on Jan. 26 
for supply of 710,000 porcelain insulators, 


TENDERS RECEIVED AND ACCEPTED. 

Lowestoft Council have accepted the following tenders :— 

British Westinghouse Co.. for supply of pinion wheels (for tramways 
department); Callender's Cable & Constraction Co.. service boxes (for 
electricity department), 5s. 9d. cach; W. Geipel & Co. carbons at 
schedule prices; W. Lucy & Co., house cut-outs, 28. 104. слей; Drake & 
Gorham, tantalum lamps, Is. 42d. each; Welsbach Co., street lamp globes, 
2s. 104. each : Siemens Bros; Dynamo Works, meters; British Westing- 
house Co., motors: Edison & Swan Co.. incandescent lamps; and Elec- 
trical Co., metal filament lamps (the four last at schedule prices). 

Eest Ham Council has eccepted the following tenders for their 
electricity supply and tramway departments :— 

British Westinghouse Co., for 1.000 kw. Browett, Lindley engine and 
Westinghouse generator, £5,540; Dean & Beale, evaporative condensing 
plant, £5,490; W. Wood & Co.. supply of figure 87 trolley wire, 74d. 
per Ib. 

Tipperary Guardians have zccepted the tender of J. Kevenagh for 
crectlag га electrice power station building, et £487. A motion to 
eecept the tender of Edmundson’s Furnishing Co. for the electric 
lighting plant. at £1.737, fell through, as the voting was equal, and 
the m^tter will be discussed egain. | 

London County Council has accepted. the tender of the Edison & 
Nwan Co, (et £376. 15s. Id.) for the supply of wiring materials at No. 
23. Belvedere-road, gnd that of Hooper's Telegraph & Indis Rubber 
Works for electric cables end wires. | 


Bermondsey (London) Electricity end Strect Lighting Committee 
has eceepted the tender of W. Geipel & Co. for 509 pairs flame car- 
bons. at £4. 88. 4d., end that of the General Electric Со. Гога porteb!e 
telephone set at £% 105. and magneto telephone et £2. 10s. 

The Metropolitan Asvlums Board received two tenders for supply 
of a 50 ewt. electric vehicle for the children’s infirmary. viz., from the 
Codes Electric Traction (Ltd.) (асер), 8499. 1С5.; and Hy. 
Simonis & Co., £630. 

Swinton and Pendlebury Council hive acceotel the’ tender of 
Callender’s Co. for mains extensions. | 

Bury ( Lanes.) Council have placed гл order with Foster Bros. for 
steam pipes, &c. 

BUSINESS NOTICES. 

The Western Electric Co. have opened г branch office et Standerd- 
buildings, City-square, Leeds. and they hove зорониед Mr. W. H. 
W reith, who has been a member of their staff over 10 years. district 
engineer and representative. Telegrams: “ Relay Leeds” ; telephone 
3555. | | 

Messrs. Walters & Co., Ocean Chambers, Waterloo-street, Bir- 
mingham, have been appointed agents of the Globe Electric Co. for 
Birmingham and the Midlands. 

The Hart Accumulator Co., Marshgate-lane, Stratford, London, 
E.. notify that Mr. M. Е. Part. who until recently was engaged by 
them as traveller (principally in the North of Englend) is no longer in 
their employ, his engagement having terminated on Dec. 31. 

| “mest Alfd. and Sydney Leonard Durell, electrical engineers, 58. 
Fenchureh-street, London. E.C., have dissolved partnership.5 Debts by 
Mr. S. L. Durell, who continues as Durell & Co., at the same address. 


Plant for Sale.—Sheffield Corporation advertise for sale some 
electrica! and mining plant, owing to the completion of the Corpora- 
tion waterworks at Rivelin Tunnel. The plant includes two 5 ft. 
Schiele centrifugal fans and 10 н.р. motors, two 25 н.р. electric 
locomotives, motor generator. transformers, three electric motors, 
two pumps coupled to  E.C.C. motors and two Broadbent 
stone crushers belt.driven by B.T.-H. motors; also rock drills, 
boring machines, &c. The plant may be inspected at any convenient 
time. Offers to the General Manager, Water Department, Town 
Hall, Sheffield. 

The Latest Electrica! Showroom.-—In order to demonstrate the 
possibilities of electricity for domestic requirement« in а more 
interesting and convincing manner than has hitherto been possible. 
the Electricity Committee of the Beckenham Urban District Council 
yesterday opened a permanent exhibition and showroom at 45. High- 
street, Beckenham. The premises occupy а prominent position at 
the corner of the High-street and Manor-road, and are therefore in 
the very centre of the best shopping and residential portions of the 
district. One of the front windows has been equipped with a dining 
table on which food cooked on a ` Tricity " range in the kitchen at the 
back will be displayed. "The table is artistically lighted, and to 
ensure diversity the scheme of illumination will be varied from 
time to time. In the second window а sewing machine driven Буа 
motor is at work. The front room is equipped with a large selection 
of lighting and heating fittings, while the two apartments in the rear 
ате fitted up as a dining room and kitchen respectively. “ Tricity " 
and ** Eclipse " cookers are provided, while hot water is supplied from 
а Fuller” geyser. The rooms аге heated throughout by electricity. 
It is of interest to note that the Council in opening its new rooms is 
co-operating with the local electrical contractors. The latter will 
benetit from every sale effected. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Wm. Hy. Steed. electrical engineer, &с.. 13, Stamford-strect, Kings- 
way, Altrincham, has been adjudicated bankrupt. 

In the Leeds hankruptey court on Tuesday the examination took 
place of Edwin Moorhouse. electrical engineers traveller, Gross 
liabilities £445. 18s. 8d., all expected to rank. There are по 
available assets. 


The trustee (Мг. A. Cripwell, 12. Cherry-street. Birmingham) in 
the bankruptey of Herbt. John Burdett, electrical engineer and con- 
tractor, 16, Regent-street, Rugby, гла 32, Karl-street, Coventry, has 
been released. 

The trustee (Mr. ©. D. Symond. 35. Victoria-street, Liverpool) in 
the bankruptey of АТА. Horswe!l Gibbings, engineer, 17. Gambia- 
terrace, Liverpool, hes been released. 

The Turbine Corpn. (Ltd.) is being wound up voluntarily. Mr. 
P. Mason, 64, Gresham-street, London, I.C., has beei appointed 
liquidator. 

A meeting to receive an account of the winding up of Railway 
Lighting (Ltd.) will be held at 67. Mosley-street, Manchester, on 
Feb. 16. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —T he undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, | 


December 13, 1910. 
28,939 Siemens Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Insulators for 
aerial electric conductors. * 
28,940 Sig4ENs Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Ger- 
many.) Electro-dynamical couplings. * 
28.973 WirtH & Beck. Varyinz the tunine of the receivers of electrical apparatus. 
(Addition to Мо. 5.811 39.)* 
28.985 RussELL. Electric batteries. 
Dec?mber 14, 1910. 
28.991 Brush ELECTRICAL ENGINEERING Co. & Satispury. Vapour electric apparatus 
KNOWN аз mercury vapour lamps. 
28.994 Frispy. Electric current gauges Or apparatus for measuring the strength of 
electric current. 
29.052 THOMPSON. Magnetic separators. 


December 15. 1910. 

29.114 WISEMAN & Harris. Holding or detaching electric wires оп or from insulators. 

29.119 Srence & Jones. Electromaenetic clutch gearing. 

29,120 BRusH EvectricaL ENGINEERING Со. & Kaun. Cooling the commutators and 
slip rings of dynamo-electric machines. 

29.122 Hore. Fusible cutouts for controlling electric circuits. 

29.161 Vickers, Sons & Maxim, WILLIAMSON & Brown. Commutators for electrical 
machines. 

29.168 Semens Bros. Dynamo Worxs. (Siemens Schuckertwerke G.m.b.H.. Ger- 
many.) Electric transmission of power by polyphase currents. (Application 

3 - for Patent of Addition to No. 28,081 10.)* 

29,182 Dicker. (Automatic Electric Co., U.S.) Telephone receivers. (Date applied) 
for, 18,1.10. Comprised in No. 1,298, dated 18,4/10.)* 


December 16, 1910. 

29.206 Irwin. Selective electric signalling. 

29,242 MATTHEWS. Wireless telephony applicable also to wireless telegraphy. 

29.261 CowrER-CorEs. Electro-plating. 

29.270 SPAGNOLETTI & Joyce. Iron-clad oil-break electric switches. 

29,271 SOCIETE DES TELEGRAPHES MULTIPLEX (Systeme E. MERCADIER) Monos 
telephonic relays. (Addition to No. 6.928 28. Date applied for, 26 1/10.)*f 

29.291 Craven. Electrically-heated radiators. 

29,296 MaAiuvs. (Morkrum Co., U.S.) Electric signalling system. * 

29.297 MarHvs. (Morkrum Co.. U.S) Printing telegraphs.” | 

29.299 SERrEK. Revolving electric furnaces. (Date applied for, 11.8,10.)*1 

29.302 HATFIELD. Elzctric switching devices. 

29.304 Lepuc. Electric alarm systems. 

23.309 ALLGEMEINE ЕтеЕКТЕСТАТ$ Ges. Control of electric motors. (Date applied 
for, 16 12 09.)*t 

29,314 SMITHSON & SHARPE. Suspension apparatus for electric arc lamp and other 


put pos2s. 
Dec^mber 17. 1910. 
29,338 EN Fixing lamp shades or reficctors on incandescant electric lamp- 
olders. 
29.339 Hirst & Brook. Electric current regulating and controlling arparatus. 
29.341 DaARBv. Electrical fus». 
29,378 LoHav. Electrical controlling mechanism. (Addition to No. 14,431,08.)* 


SPECIFICATIONS PUBLISHED. 
1909 SPECIFICATIONS. 
28,430 Winn. Electric current leakage indicators, (Request under Sec. 19 of the Act 
not eranted.) 
28.634 Van Loon. Electric heaters for 1150175. 
28.923 Morse. Power transmission mechanism. (Date applied for, 15,12, 23.) 
29,004 CLARKE. CHAPMAN & Co. & Harris. Electric control езаг. 
29,238 Lo&er & BritisH Ever Rgabv ErtECTRICAL Co. Warming of internal-combus- 
tion motors. 
39,185 ScuuLTz. Switches and circuit-breakors. 


1910 SPECIFICATIONS. 
1.076 Шмо. Electric hent fittings. 
1.484 ELrPHINsTONE. El-ctric sicenalling mechanism. 
2,364 HóursR. Arrancement of electrodes for the electrolytic refining of metals. 
7,463 FELTEN & GitlLLEAUME-LAHMEYERWERKE Акт.-Сиз. System for preventine 
shaft voltages or bearing currents in dynamo-clectric machines, (Date applied 
for, 27 4 39.) 
10.943 & 10.955 Lake. (Clarke) Arc lamps. 


a aeae e ea Ő — ——— .-———=—=—„————- —. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 

CAREORUNDUM CO. (LTD.) (113,552.)—Reg. Jan. 5, capital £10,000 
in 41 shares, to carry оп the business of mauufacturers of abrasive 
grinding wheels, sharpening stones, paper and cloth grit and grains 
and other abrasive materials, manufacturers of products of electric 
furnaces of all kinds, &c., and to adopt an agreement with the Carbo- 
rundum Co. (О. А.) Private company. First directors, Г. W. 
Haskell, G. R. Rayuer, F. H. Manley and M. Hawke. 

CARNEY & PEAEN (LTD. ). (113,663.)—Reg. with capital of £4.00) in 
£1 shares, to carry on the business of electrical engineers and contractors, 
electricians, suppliers of electricity, manufacturers of eleetrie magnetos, 
Хе. Private company. First directors. Н. А. Carney and J. А. Pearn 
both permanent). 

DAVID AULD & SONS (LTD.) (7,754.)— Reg. in Edinburgh оп Dec. 
31, capital £26,C00 in £1 shares, to acquire and carry on business of 
electrical and gas engineers, boat builders, &c., carried on as David 
Auld & Co., at Glasgow. Private company. First directors, J. Auld, 
W. D. Auld, J. Graham, D. A. Graham and А, Graham, jun. 

ELECTRICAL FOWER USERS ASSOCIATION (LTD.) (113,6t5.)—Reg. 
Jan. 14. with 100 members, each liable for £1 in the event of wirding up, 
to enable members who are users of electrical and other installations, 
plant. apparatus and machinery to insure against fire and other risks, to 
undertake the erection, inspection and general maintenance of any such 
installations and plant, &e. First directors; Earl Russell, Sir Richard С, 
Temple, Bart.. Cl. W. С. Dickenson, Capt. J. T. Seriven and О. Huxley. 

JOHN HIND & SONS (LTD.) (3.636.)—Reg. in Dublin on Jan. 6, 
capital £5.000 in £1 shares, to acquire the business of a machinist and elec- 
trical and general engineer carried on in Belfast by John Hind, jun. 
Private company. First directors, J. Hind and J. А. Hind. Reg. office, 
8, Ulster Chambers, Belfast. 


MORTGAGES AND CHARGES. 

BRYANT TRADING SYND. (LTD. —Particulars of £5,000 debentures, 
created Dec. 21, 1910, have been filed, the whole amount being now 
issued. Property charged, company's undertaking and property, 
present and future, including uncalled capital. No trustees. 

С. F. CASELLA & CO. (LTD.)—1ssue, on Jan. 5, of £100 debentures, 
part of a series of which particulars have already been filed. 

LIMITED PARTNERSHIP. 

BECKETT & PARKER. (346.) — Her. Dec. 22, manufacturing electrical 
engineers (374, Tenby-street, Birmingham). Partnership from Dec. 1, 
1910, till determined by one year's notice from either partner. General 
partners, А. Parker and E. Н. Parker, both of 270, Charles. street, 
Small Heath, Birmingham. Limited partner, J. М. Beckett, 40, 
Charleville-road, Handsworth, contributing £100 (being share of 
assets of the partnership business). 


RECEIVERSHIPS. ` 
W. SITCH & CO. (LTD.) — Notice of the appointment of W. T. Wallace, 
103, Wightman-road, Harringay, as receiver and manager, on Jan. 4, 
1911, under powers contained in debenture dated March 25, 1£09, has 
been filed. | 
Р. BURKS & CO. (LTD.) —Notice of the appointment of А. Whittaker, 
$, York-street, Manchester, as receiver and manager, on Dec. 29, 1910, 


under powers contained in debentures dated June 10 and July 8, 1910, 
has been filed. 
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CITY NOTES, 


oe 

MEMORANDA (Jan. 19).—Bank rate 4} per cent. (Doc. 1, 1910) 
Price of silver, 24d. per oz. Consols 73; —804 for money; 50—80} 
for account. Consols Pay Day, Feb. 1; Stock aud Shares Continuation 
Days, Jan. 25 and Feb. 8; Ticket Days, Jan. 26 and Feb. 9; Рау 
Daya, Jan. 27 and Feb. 10; Mining Shares Carry Over Day, Jan. 24. 

Prices or METALS; (London). — Copper, cash, 551; three montha, 
57. Lead, English, 153—138 ; foreign, 154, —135 cash; 1341-18; 
foreign. Spekter, 284 —24X. Tin, English, 199} —191; foreign cash, 
1905, three months, 190j. Iron, Cleveland, cash, 49/9, three 
month~, 50/74. 


CENTRAL LONDON RAILWAY C0.— dividend of 3 percent. porannum 
is announced on the ordinary shares for the half-year, 2 por cent. for the 
vear on the deferred, £10.000 is placed to reserve, and £323,045 is carried 
forward, against £2,040 placed to reserve and £33,242 carried forward а 
year ago. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—For the half-year 
ended December 51 the revenue was £21,221. 8s. 24. and the expenses 
£13,007. 7s., leaving £11,214, 15. 2d. After paying rent of Rochester 
Corporation lines (61,871. 165.) aud debenture interest (£1,231), and 
adding £2,090. 5s. 2d. brought forward, the balance was £10,198. 105. 44., 
out of which £4,500 has been transferred to reserve for depreciation. 
Preference dividend requires £2,940, and a dividend at the rate of 4 
per cent. on the ordinary shares £2,12), carrying forward £038. 10s. 44. 


CITY & SOUTH LONDON RAILWAY СО LTD.) —The directors announce 
a dividend at the rate of 17 per cent. per annum for the past half-year, 
placing £1,500 to the renewal fund, £1,788 being carried forward. A 
year avo the dividend was at the same rate. 


DIRECT UNITED STATES CABLE СО. (LTD. )—The report of the dirce- 
tors for the six months ended December 31 states that the half- year's 
revenue, after deducting out payments, amounted to £61,110. 4s. 84., 
compared with £60,338, 2s. 2d. for the corresponding period of 1909, 
an increase of £772. 2s. 61. Working and other expenses for the same 
period (including income tax, but exe usive of cost of cable main- 
tenance) amounted to £25,832. 155. 5d., leaving £35,277. Өз. 34. as net 
protit, making with £4,783. 53. 74. brought forward, а total of 
£40,000. 143. 194. For the corresponding period of 1909 working 
expenses and other payments amounted to £25,290. 6з. Interim divi- 
dends of 4s. per share, for the quarter ended September 30 (paid 
October 27), and of 4s. and a bonus of 2s. per share for the quarter 
ended December 31, payable 31st inst., amounting together to £50,555. 
(both tax free) have been declared, and afier setting aside £5.000 to 
reserve, the balance of £4,705, 14s. 10d. has been carried forward. The 
reserve fund account has been debited with 66,737. 133. 8 l. for gost of 
cable maintenance, #3 278. 153. éd. for expenditure upon property at 
Balliuskelligs. and 26,028 1s. cost of diversion of cable to Harbour 
Grace, Newfoundland. After being credited with interest on invest- 
ments, profit on sale of securities, and amount set aside from revenue, 
the balance now amounts to £513,517. 16s. 


EAST LONDON RAILWAY C).—In the report for the half-year to 
October 31, it is stated that the question of the clectrification of the 
line, or such portions of it as are necessary for th2 conveyance of 
through tratlic, is still engaging the attention of the board, aud a 
survey by a leading electrical firm із in progress with a view to a 
report and an approximate estimate as to cost of construction and 
working, 

LANARKSHIRE TRAMWAYS СО. Тһе revenus for tho half-year ended 
Dec. ЗЕ was £37,727. 13s. 74. and the expenses were £10,033. 48. od., 
leaving &17.794. Өч. 24. After deducting contributions payable to local 
authorities (£824. 5s. 2d.), interest on debentures (£608), interest account 
(61.114. 15s. 7d.) and amounts written off (5697. 193. 74.). and adding 
amount brought forward (£6,044. 178. 3d.), the balance is £20,594, 6s, 14. 
Of this amount £8,500 has been placed to reserve for depreciation, and the 
directors recommend payment of a dividend at the rate of 6 percent. por 
annum for the half-vear (£10,200). and of £304. 165. За. to directors 
(being 10 per cent. of net profits after payment of 5 per cent. dividend for 
year), carrying forward £1.400. Өз. 10d. The traffic receipts for the half- 
усаг show an increase of £1,339, and the expenses an increase of £166, 
compared with the receipts and expenses for the corresponding half-year 
of 909, Over EODD ODD passengers were earned during the past year. 
As the time allowed for the construction of extension Lines to Mossend 
and Bellshill expires in August next application is being made to Parlia- 
ment to extend the time for a further period. Power ts also sought to 
ran trackless trolley ears. 

METROPOLITAN RAILWAY СО. — \ dividend upon ordinary stock for 
the past half-year at the rate of 1. per cent. per annum has bren 
де lared, and £9,500 has been cirried forward, This compares with 
1 per cent. in the corresponding period of 1903, when 15,000 was 
p'aced to the electrical renewal and depreciation fund and £6,000 car- 
vied forward. 

MONTREAL LIGHT, HEAT & POWER CO0.— \ dividend of 2 per cent, 
has been declared for the quarter ending 31st inst. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
granted quotations to 513.133 additional sterling 500-year 4 per cent, 
debenture stock of the Commercial Cable Со; 472,447 £1 fully paid ordi- 
nary shares and £500,000 5 per cent. debenture stock of the Cordoba 
Light, Power & Traction Co. (Ltd.). and £300,000 6 per cent. Government 
guaranteed loan bonds of the Electric Light & Power Co. of Cochabamba, 
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ELECTRICO TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. 


(a) These comparisons a are w th 


tM 


inus 3 days $ 


the corresponding period last year. 


An дз 2 days, 


— 


| Plus 3 days. 


wa "I 


Week H AÀGOREGATR. 
LINE, We К 2 |ас.ог Dec. 
naeg, E (a) No. of Amount. |Inc. or Dec.' 
< weeks, “mount. | (a) | 
£ E Е 6 
Aberdeen Corporation ....| jan. | 1,305 | + 7 32 16,3 + ) 
Airdrie ss...ss...... "ТТТ ( 30; + 2 11.4 + 
Anglo-Argentine ......„... 14 13 836 | + 6964 е | 4 + 
Ashton-under-L yne 14 34 | 6 42 16.07 + 
Ayr Corporation .......„.. 14 17 } 3 15 |] | 
Barnsley ................ 170 | 2 . ke 
BarTOW 1... +. 0006.06 о P 2: 5’ 1 + 
Bath Electric Trams, Ltd.. 11 6 — 1: р M est 
Birmingham Corporation .. 14 t 3 t] t 
Birmingham & Midland.... ( h é | L 
Blackburn Corporation .... 
Blac kpool а id Fleetwo оа. 14 { 
Bolton Corporatio Ц... | | E 2. + | 4 ) | 
Bombay .... rrr] D t 2.95 | : ) 3og| |+ 
Bournemouth Corporation. ‚| ] 11 1,3 | ' \ | 
Bradford Corporation...... P 14 { | | і. 
Brighton Corporation...... | | А | " 
Bristol Trams & Carriage ) 2| + | 
Burnley Corporation ...... 1 T а М 
Burton Corporation ..... | | | i 
Bury Corporation ......, ] í 
Calcutta Tramways Со...., 14 Ro | 
Gamborne-nedruth ...... 14 1 | : 
Cardiff Corporation 1 | | 
Сатай „о сесосвовосоов о | і. 
Central London К de 3 | t 
Cit y & South Ta on КУ 3 63 L г 
Cit у гої Birmingham ...... ( 2 |- 1, 
Voichester Cort ration 
v гк Ciectric TI АП - 
Devonport & Dist. Trar | Л L 
Dover Corporation ........ 
Dublin Bz Luc in Railway : 
Dublin United а... onn | 
Dudley Stourbridge ...... E 
Dundee Corporation ..... : 
Eas Han ө. о. | ТЕТ 
Exeter С рогацой......., 
Gateshead & Dist. Trams 
Glasgow Corporation .. 
Glossop 1rams....... eee 
Gl ster Cor 
Grav ; N | a wwe = 
reat N rn & 
Gre ock & rortG N 
На: 18| | Г } і 
Hastings Elec. Trams C vA 
Hong Kong , МЕ $ 5 
Н : al UOTDM. ..... | $ T 
Hull C кй Ў 
Шога р Tn + 
Ilk П 1 сц t 
р d ш * oc 
1316 " 
Ka гро ути | 
Kid & tri 
Kil [ поп 
La ái 
La! T! 
e 
L "CT TT E ee 
Lei 
Leith Corporation ....... 
Li e 
Li R 
JU 
il : 
Г pee 
L 
is 
Ma п | 
M MP. cess 
M З 
м E! | 
д 1 "| LS к 
M | ! 
N . › 
+ Гупе C t 
VE 
N do card 
J 4 
F ‘ой 
E Trams 
F uon t 
f 
Pi 4 
K 
R L 
Sa jue à 
5 | 
< PSPS LTAMS te ....., ‹ i 2 
$ че зоо 
South Stafís............- T 
S Ва 
ou Е E t 
с Bees lisse | 
Swansea Trams у, - 
DW Co "n - |. 
Тац і | 
Тупетоці de + 
T; | ро - ir L 
Wa Г) eee exa + С 
W i s а ici] Чар | 3 « 
w T : ово E 13 2 | 
Ww t Ha Ner" E 
Weston- Mo e ERA , 3 | 4 ( i | + 
W е un Ro ora Е т } = | J 2 2 = 
, Volverhampto а Сора, e T £j v3 : T 
ПОГОДИ. овес... 1 2 M ns / ; t 
Wrexham ..........; Sig á ; г 2 14.821 + 
Ус rks! ure > WLR. Trams А» , t " T 2 110 => 
Yorksh re Wooller n Distric ct. | D t 2 3 t P c 
1,0 ^ 


ELECTRICAL COMPANIES' 


eS – 


SHARE LIST. 


*| Plus 2 days. 


e Partly electric al. 


| Last Prios | RATE | ртр Business 
F |Divi- NAME, Wed. E PER CENT. END | Week то 
|DEND Jan. 18. | YIELDED. _ Чан. 18. 
High-| Low 
Blectricity Supply. E ad. cat. | ost 
10! 5/0 | Boarnemouth & Poole Elec. Sup. Ord, ....| 8—8 | 6 8 O| Mar, Sep es 2x 
10; 4/6 44 per Cent. Cum. Pref£.............| 9 —34 | 412 6 | Feb, Aug р. 
' 10; 6/0! Do. 6 per Cent. Cum. Second Pref. ......| 10 —1 513 0, Feb, Aug ee oe 
| 5. 44% | Do 4 per Cent. Deb. Stock (red.) ......| 300 —102 | 4 8 O — Jan, July Т 5° 
5| 4/€ | Brompton & Kensington Elec. Sup. Ord. 64—27 | 6 9 О, March.... | h 
5| 3/6 | Do. 7 per Cent. Pref............ . ¢§—7§ |415 0 | Mar, Sept TS 
St. | 4% | Central Elec. Sup. Co. 49$ Guar. Deb. Stock| ` 99 —103 | 3 17 6 june, Dec 11е 
5 2/6 | Charing Cross (W. End & City) EL Sup. Со. 3—4 6 1 6 eb, Aug „| 
5 2/3 | Do. 4j per Cent. Pref, ......... enl 4—4 | 4 17 0 | Feb., Aug e ee 
St. | 4% | Do. 4 рег Cent. Deb. Stock (red) ......| 95—97 |4 2 6 | Jan, July | = . 
St. | 44% | 100. 4$ per Cent. Deo. Stock (red.) ......| 100 —102 |486, Я TEE 
2 Do. City Undertaking 44% Cum. Pref. 31—46 05 э 07 аа, July X в» 
5, 2/0 | Chelsea Electric Supply Ога............... 3: 3 5 16 С March .... .. ee 
St. | 43% | Do. 4$ per Cent. Deb. Stock (red.) ...... 98 —100 | 410 0, June, Dec! ., ss 
10 6/0 | City of London Electric Lighting Ord. . 112—111 | 6 8 C | Feb, Aug | Пи’ lil 
. 10! 6/0 | Do. 6 per Cent. Cum. Pref. ............! 124—132 E 12 0 јат, July 11206) 124 
St. | 5% Do. 5 рег Cent. Deb. Stock (red.).. 118 —122 4 2 [0 | June, Dee .. .. 
St. 41% Do 4{ per Cent. 2nd Deb. Stock (red). 99 —102|4 8 6 Jan, July | 101 | 1904 
5! .. | County of Durham Elec. P. D. Ога......... 1—2 is April, Oct | ++ | oe 
5| 5% | Do. 5 рег Cent. поп Cum. Pref. ........| 24—34 | 8 0 O0 | April, Oct “ү 
10 4 County of London Elec. Supply Ord. ......| 1—7 |6 9 0, Feb, Aug |, i і. 
10) 6/0 | Do. 6 рег Cent. Cum. Pref. ......:.--.:) 101—1 |5 9 0| Маг, Sept | "100 _. 
St. 44% | Do. 4$ per Cent. Deb Stock (red.) ...... 104 —107 | 4 4 О Jan, July 10 i| 105 
St., 44%) Do. Second Deb. 5юск................| 98 —101 | 4 3 6 | Мау, Nov | ++) +s 
| 2/0 | Folkestone Electricity Supply Co. Ord. ....|, 44-48 5:9 0 | рпі, Oct | Ө T 
5 2/6 | Do. 5 рег Cent. Cum. Pref. ............] 4—5} |413 0 | Mar, Sept а: 
| st 49 Do. 44 Ist Deb. Stock (red) у... .....| 99 —102 |4 8 6: Feb, Aug na ICI} 
| | Hove Electric Lighting Ord.......... ЕРА 6} —74 919 3 April, Oct .. eo 
st 415, Isle of Wight E. L. & P. Co. Deb. Stk. -| 79-81 5 7 0 i t| ое 
CaS 4n Kensington & Knightsbridge Ord..........] cel | 5 18 3 Feb, Aug P S 
: 5 6% | Do. б рег Cent. Ist Pref. ..............) 5b—6k | 4 18 O| Jan, July | •• | os 
| St. 4% Do. 4 рег Cent. Deb. Stock (ied. cies 93—95 ,4 4 0 js ee + 
St. | 4% Kensington & Kngtbg. Co. & Notting ШШ 
| Co. (Joint Station) 495 Deb. Stock пе): 95 —98 |4 2 0, Apl, Oct | * | = 
5. ur *Kent Elec. Power Co. Irred Deb. Stk.. 9—83 583. jan July oe T 
3, 1/23 | London Electric Suoply Ord. ....... ККЕ, 1j—2 3.09 ‹ Mar, Sept >: 2 
5 35 Do. 6 рег Cent. Pref.. иене ...| 4—5} |5 18 0 ' Mar, Sept 5p 4H 
st.| 4% | Do. 4 рег Cent. Ist Mort. Deb . eese] 9) —93 | 4 6 9 Да", July | 991 .. 
5 2/0 Motropoliran Electric Sup. Ord. .......... 4-41 414 9 Арпи, Оз | 45 3': 
5, 2/3 | .Do. per Cent. Cum. Pref.. .......| 44—44 5 6 6 [шу 4 4 
st. 44% | Do. d GRE Deb SIL IM ре ec des 
St. Ei %| Do. 3$ per Cent. Mort. Deb. Stock (red.) | 82 (4 2 6| Jan, July | | e 
..| 41% }Midland Elec. Corp. for Power Dist, 4} Ist 
| Mort D253. а 6 —98 1412 0 ` Tm T 
‚ 5’ 1/6 | Newcastle Elec. Supply Ord....... ue e qat 31—44 | 4 26. Feb,Aug .. .. 
. 5 5% | Do. 5 рег Cent. non Cum. Pref. ........| 44-45 | 5 2 6 Feb, Aug .. .. 
100| 44%: Do. 4j per Cent. Ist Mort. Deb. . 98 —102, 410 0 | Jan, July Lu ga 
‚100 5% | North Metro, Elec. Power Sup. 5 Morts..... 97}—9 50 6. ee is 
11 5°, | Northampton Ecc. Lt. & Р. Ord. ..... es lelt 4 0 0 Feb, Aug ор oe 
; 1 59 i D3. 5% Pref. ao еее liz —\ ar 4 6 0 Е. b, Au os ee 
(К Sk luus рос 485 Debs: узеди ут-су зз ess 99 ACL 313 0 Juas Dc >| s 
10: 6/0 | Notting Hill Electric Ое, banus „......| {14—12} 6 ОО March...) 1... 
' 5 3/0 | Oxford Electric Ord. eese] 6 |5 4 0 | March....] +: | 2s 
St деу! Dac 4% Deb Sik. саноа ас crece etes 92 95 N M Das 
5| 5/0 | St. James’ & Pall Mall Elec. Ord........ ...| 71-8 6 5 0 Feb, Aug | 7l, .. 
5| 3/6 | Do. 7 per Cent. Ртеб.................. 66—71 415 O| Feb, Aug | c | e 
1 St. '3}%| De. рег Cent. Deb. Stock (red.) . 85 —87 14 0 6 Jan. July vs ү 
45 Sith d Markets Electric Sup. Odio sc 14—-2 га eb. wee.) ot 
South London Electric Supply Ord......... 3—3: |518 6 April о гү, 
29 Do 5% Ist Mort. Stock (red.).. 974—102 4 19 € Р "| з 
x v4 South Metrop' n Elec. Lt. & Power Ord. . $5-—i ze] X к) 
1/0/84 | Ро. 7 рег Cent. Cum. Pref. ............ 11—11 613 0, Feb, "Aug E oo 
St. | 44°} | Do. 4$ Ist Deb. Stock (red.)............| 96 —39 411 0 April, Oct . oe 
‚ 5| 2/6 | Urban Electric Supply Ord. .............. 4-1 ss April, Oct . T 
' 5| 2/6 | Do. Sper Cent. Cum. Pref. ............ 11—2{ ae April, Oct 68 
St. | 44% | Do. 4$ per Cent. Ist Mort. Deb. ........ 82 —33 15 8 6: Ap SE . .- 
5| 5/0 | Westminster Elec. Sup. Ота.............. =! 6 3 6, Мм, 81| A 
5| 2/3 | tDo. 4$ rer Cent. Cum. Pref............. 5 —54 43 6 | Jan, ray . $ 
] Electric Railways and Tramways. | 
I 1 ee Bath Elec. Trams Pref. Ord. ооооосоооое з ое ~ [zs ve | April . Ф ee ee 
1 0/6 Do. 5 рег Cent. Cum. Pref. ......... Pii — |613 6' Jan, July oe se 
St. Hee Do. "fa Ist Mort. Deb. Stock (red.)). ..... 8: —85 , 5 © O | April, Oct | j os 
| St. | 4496 |! B'ham & Midland Trams 44 Ist Ded. Stock. |. 77 —82 |512 0 Jan, July | e| .. 
10! 4°% | Bristol Tramways & Carriage Ord. ........ 5 —4 D 8 0, Feb, Aug T ME 
| 10 49$ Do Cum.Pref. ........... sd a imas 7 —7} 500 га ee io 
St. | 4% Do. 4 рег Cent. Debs. ................| 102 —101 | 3 19 O | Feb, Aug .. v 
10| .. Britizh Electric Traction Ord. ............ 4—1} | s June, Dec и, 
5 40. zs Do. брег Cent. Cum. Pref. ............] 34—44 $5 Feb, Aug 45 Ji 
St. | 5% Do. 5 рег Cent. Perpetual Debs.........; 91 —95 |5 4 6: April, Oct | 93 9} 
St. ; 44% | Do. 4} рег Cent. 2nd Deb. Stozk........| 73 —78 | 5 15 6 Мау, Nov | |... 
| St.) 3% | Central London Ordinary Stock .......... 6$ —66 ; 411 0 Feb, Aug | 65 et 
|St|494 | Do. 4 рет Cent. Pref. Stock ............| 85 —87 | 412 0' Feb, Aug „р. 
$41! 2% | Do. Deferred Stock ..................| 4 —48 4 3 0 Feb, ... .. so 
109| 4% | 155. 4 per Cent. Debs.. 9) —10i | 3 19 31 Jan, July : RE 
. 9| 2/6 City of Birmingham Trams, 5 СА Can "Pref. 4—5} 4 18 O Apri, Oct! .. EH 
100, 4% г Cant. Ist Mort. Debs. ........| 96 —190 4 0 0! April, Oct | «| > 
St. 14% | City к South London Rly. Con. Ord. ..| 29}—35} 4 18 3 Feb, Aug | 32! 
+ | 5% | Do. 5 per cent. Регр. Pref. (1891) ......| 105 —107 413 e; Feb, Aug | . | " 
St | 5% | Do. (1896) «4... 105 —107 ; 4 13 6 | Feo, Aug | o | <i 
St. 995 Do. (1901) e€02522206206029906c2a5*6022292602206€ 10) —103 417 6 Feb, Aug es ee 
St. | 5% | Do. п NARRA ЛК О ОКТ Р 93 —102 | 4:8 С, Feb, Aug oe ais 
i St. | 4% | Do. per Cent. Perpetual Debs... . 93—10) 14 0 0 ау, Моу se i e 
10| 6/0 | Dublin “ited Trams, 6 рег Cent. Pref.....| 121—13; | 4 9 0| Feb, Аш? pos EET 
10) 12/0! Gateshead and District Trams Ord......... 7, —8; 73 6 © E a 
0... Gt. Northern & City Rly. Pref, Ord. ‚4% i—i КУА Feb, Aug e «4 
Ба dota rece & District Elec. Trams, 6% C. P. ы! 2s Mar. Sept s 
St. 44% b Deb. Stock ........... ees] 70 —7 6 0 О April, О: 71 201 
10 .. | Imperial pes Ord. урды 21 —3| m Mar, Spt | Nelly foe 
10 . 1Do. 6 per Cent. Pref... еезззътөооезФ@»ә ә о ә 21—3t 2 oe Mar, Sept . [E 1 
| St. 14}%' Do. _ 4$ per Cent. Debs. ... 64 —8 1612 0 Jan, July , .. | on 
..’ 2/> | 1. of Thanet E. T. & Lt. 5 per Cent. Pret - 1—2 6 5 0 Mar, Sept. A i 
St. | 4% | Оо. 4 per Cent. Deb. Stock ............| 2—8} 415 0^ pan, July .. “<< 
` 10 5/6 Lanarkshire Tramways ...... 96—105 5 € eb, Aug | 
St. | 5% | Lancs Utd. Trams, 5% Prior Lien Deb. Stk. 814—931 © 0 O Jan. July | ae ii 
St | 495 | London E:ectriz 4% Deb. St ............ —95 436 КЕ 951 94. 
Sti .. Do. 4% Pref. ....... eese Posee] 84 —85 КЕ СТ | 84), ui 
10} .. | London Gnited Trams, 5% Cum. Pref. .... 14—2 mW jan, guy | T ~ 
St. | 4% | Do. 4 per Cent. lst Mort. Deb. Stozk....| 65 —6 516 0 р July © oe 
St | .. | Mersey Con. Ord. Stock ................( 21—31 .. eb, Aug А » 
11 1/9 Metropohtan xpi Tramways Ord......... P. T AP » =? 
le егтеа ......-.-.ь.. еоогсооече DT ee eee з. 
| 0/6 ро 5 per Cent. Cum. Pref. ............ i-1 |5 00 Feb, Aug té {$ 
St. | 43% | Do. 4$ per Cent. Deb. Stozk............| 102 —102 4 8 6 Jan, July | 10! 180 
St. | 39/6] Do 5 per Cente Db. Stk .... .........| 101 —103 | 4 17 © Е 102} 101 
St. |1 % Metropolitan Railway Consolidated........| 424—43 |212 0 eb, "Aug 434! 41 
St.: 2 % Do. Surplus Lan is Stocks. ............. 64 —55 4 3 0 Feb, Aug 654 | Е 
St 3 ©, Do. 3 per Cent. Tu ee 22 ur 3 id 2 Feb, Aug 92 91 
5% |3 Do. 3$ per Cent. efereace ...... 8 8 Feb ug | 881 83 
St. |3 Do. per Cent. Convertible Prob s ......| 86 —:8 |319 6 eb, Aug 89 87 
St. | 34%! + №. per Cant. Debenture Stock 91 -93 1335 3 92 ee 
* [n calculating adir d ir allowance has b:en made for accrued Interest, but not for redemptioa, 
t Ez Dividend, he London Stock Exchange Committes have) declined to quote these, 
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a= ELECTRICAL COMPANIES’ SHARE 
& Divi- 
= n A yaoa PER CENT Drvipawp | 20210838 
St. Electric Railways Jan. 18. Ymipzp, Dus. WESK TO Last 
St. 34% t Met. RI and Tramways— ^ ni пира. | Jaw 18. Divi- 24282 .a—tontnued, — 
St. oe Metr у. 3 per Cent. “А” Deb. ontinued. High-! Low — РЕНО МАМЕ. Price Вл e 
St | 3% Do District Rai Stock..| 90 —92 $ * d. ed Low T аа Wed. TE 
t 3| Do 44% First Pref. - r ж-ш vc e dam o [et о LLL | San. 18. | Yt: Divoa | ушун 
e**o09096 ee » р i WAIT SUIT веко. 
St | 3 У Assented Ext. Pret. (Int. Guar. by us 315 3| Eb AME) ыр 24.100 Telep Doe | ри 
St. 3 1уз. Со. of Lond by Feb, Aug tse: 2$ | Amer. Т. hones. „l8 
St 4 Do. 4 per Cent. Consoltd. R on, Ltd.) 74 —76 41 | 85 ү 4% Do. earn & Tal Cap. High- 
co | Be $e des Eidem оа $1 № “ЮРЕ АА som Gent ide 93 48 | 4 4 3| Jen at 
id.| Р nt. Ditto.. seese] 233 —14 ; 2 3 езе Tel 5% 1st Mt. Db. Stk —1 ап, ES 
EE dis otteries Electric Traction ptem Cd ‘ 2 9 Jan, uly PIN | y tChili Telephone ир С, Ist Mt. Db. Stk 22 10: | > A Я 7 Juy 04 7 
Do. n um. Pr $ тасоооое | — ý e an, 98 i /6 Do. еоолеоо оа од ове • f ~7 : ar, Sep с ee 
ЕЕ nh АЕ ЕЕЕ ENTER PEE 
$9.99... — e He ee ei TTTTPTTIPIPP" 2— 3 . А РЕ 
AE cae cab RUE ai ЕЧЕН Е екв SCIES 
** | 10/0 | Undergd uu Elec. Trms, 5% IstMtDb. 64 —68 |518 я ороо o ора Gene Cum Б 12711291515 6 Feb, Au 1062" 106 
* | 5% Do ys.Lon. 6% 1 stMtDb C | Jan .. 2/6 » . 6 per Cent, Cum. ef........| 10 —102 | 3 0 Feb, Aug 12 
44% | Do 5 Fior оп. 6% In. bda.withcoupe оа be : Jan uly "MG 8 35. Do A Dit Sieci а gore tb 10 —10j $n О ЕР Аш Ыр 12? 
ео 4% Do. 4 o Bonds with 25 оозоосооосо о г 19:3 $ —1031 * une Dec 40 i i. t. j Stock 3} Pref.. 51 —5i 11 6 | Feb, Au І 
E . per Cent. Ist P up. 6 v» uae Qs M 4 l6 о » і 39 4 on о г Cent. De per Cent. (red.).. : 9R -l 4 9 o eb, A g | " 
e| | De ber Gent Gu данг LAE $86 UL TUUM Jh ris EN E 9з Tio | TIBET 
Do. n um. PP 9 Yo 0/7: ЕХ + ee iar eee $. —100 an, ul 9: ROT 
44 per Cent. күне» а s March .. í4 98i St KA zs 6 per Cent. Cum. eoe esee] 19—14 | $ 2 р Ac y | 994 я 
Electric M z| 3-8 isi 3| ay Quy | | Ë 5 “te | United Ri Co. of Egypt 44% Stock......| 8/ E 25 April Oct o. 
St | ме! А anufacturing, &е. „му | ©) e m. ds Do. ы Pate Ord. екпе) Pam | { i н | an, July евр à 
1| 4% Anchor C %| Do. nt. Cum. Pref. ded. E : an, July | 9 .. 
1 oyi | Aron Endo Mehr Ота: 95 SP ш гш. agat id во jur o | Do T 
1 2/01 в ra hdl dai а "und 490 Financial, и: —105 4 59 jan. МЕ E 
Ч от | аса Ё A Wilcox On n. SET ü 7 5° аң : oe E 2 EE & Cen. a, investment, &t. July m 
| a | British in ROSE tee sind coeds .....| SRS |4 9 0 April, Oct | # Е 2 3 оова Telegraph & T nt 696 Cum. Pref.. } | 
sc 3/0! De. 6 ated & Helsby Cables Ord... ИН |4 April, Oct | 2 5 10 20 НЫ oe 1133, оте о | шу 
St. dé Do. не Ргеб. 2.402 ев Ота... 1—7 6 Ө 0 a № | 5,"| 101 6% Submarine Cables Fron в. 1 00 5 9 3 |$р, ? ru ТИН 
5 © British Tie nt. Ist Mort. Deb. (red.).. S1—6} | 4 16 0 uly, Feb ss me Colonial and Е t (Cert.) РОТ TS 132 —18< 4 7 0 p,DeMrJu 13 | 125 
100) «a; | British Westi "-Houstn 4{% Ist MEL 29—102 4 80 yam {ul E Cw Rail oreign Electric $ |4 9 6 | April, Ос diede 
Si TE 6 por ent Prior L о Ist Me Db.) 98—101 4 ‚8 0 Jan July meee s 26 hoglo Argentine 9% Cum In &c bass aa: 
А | ior Vent гте..... = am ee ne 52 
st | 41% вте a Cent Mart, Deb, Stock о 10218 18 0 Feb, Aug | # | -. se| 4% Do Р um 2nd Pret ist Pref. esee) QE | 4 19 0 A 5 
5 441%, Uo. P erp. 1st Deb.Stock 6 - wi ts Tse 44% | Ро 2, tp и pes 0 , 4 
Ud erpetual 2nd eb.Stock| 37 —4 13 0 mE" % 44° D ent о 40 510 5 jan 
5 | Callender's C nd Deb. Stock : 2 |0: an, July эл St |219| Do. 1/0 eb. Stock ооо... 9 4 ] , Jy e | 
se 2/6 | Do. 5 able Con. Ord.. "TERXYTETE 2) —25 | a 0 ar 4U ee 5 A 595 Deb b' Stock $4» 9499€. 95 99 —102 6 0 une, Dec 32]. 91} 
44%! D per Cent. Cum. Pref......+.... 31—91 8 9 0 | Jan, s бз M. to dekana Elec Tame ER Dew (Pad D 97 299.14 8 0 ei 101 
gets 2/5 | Castner-Keliner Alkai еее. oH od 7160) pe c 5: 4/8 | Brisbane Electric Tran 5% Deb. (гей)... ionge s d Oe 2 P 
4%! Do a liner Alkali Co bx irod. s| 102 —104 | £19 0 Jan, July 2 + 5.26 Do 4j per ten: rams. пез Ота... T$ 416 6 fan, Juy | "Y | 
|74, Chadbu г Cent. Ist Mort. Deb. (red.). . 36-3125 ov. Ma MN t | о B per Cent. Db. Pr eE iiw dara 4—5] | 9 ау .... 1 6} 
‚ 0/82 ` rn's (Ship) Tel (red).. 125 —1 3 9' amd TEE , British Colu ov. Certs. 97 — 4126 M 
1; 0/8: ; Consolidated p) Telegraph Ord. МУ, Nov, 3.: Зе £3 | Do. mbia El..Rly, DOrd. ...... i 100 6 Мау, Nov Sal 4: 
|! 0/6 | Consolid ed Electrical Co ыыы TAIA. 519 6! Бер’ Aug |". z y 1D Pref. Ord. Stock Ori. a S se | 410 $ Jan, July 
‚ 0/71 ated: Signal Со vids i9 0, 8 . Pt 5% Оо. 5% C m 127 —131 5,8 9. аг на 
3 Do. gnal Co....... NN 3:— х March .. | vs ‚ 419^ o Cum. P T 131 ‚ Sept |; 8 | 1403 
100! &o; бышы ot Cig Bebo re iv р E. 9 | August .. | °° ... io > до ipe 44 рег а pret Stock. eae. 13:15:71 4 6, May, Nov | 130. 121 
EL Nm Со (Nos. | to 85,000) ...... [-b psu 3 April, Oct |, р dM "Do. ape Pero. Con E m be s. 101 194 4 әз ipu Od p is 
o , | avis & Ti : 5 ort. Debs. (red.).. 25 pril, Oct ee | к +. 5% B : 70 © erp. Con, Deb өоз»өөөө T —104 | , oe | s 
1;0 ! Di immins ...... ).| 70 —t0 p E uenos Ayres L eb. St. ...... 13 loy © © Јал, July | ү; 
"d 0/72 | D спао раа i—le | 65 0 ian im | эр es t. 6% Buenos Ayres nag aa ist Mt. Db 77) ~97 4 оо | А і | T" iat 
| 4^ De No Gum. P EI Ни T Mar, Sept U |5 2/6 2.0605 Stork т ity Tram, Ist Mt A |5 0 o Mar, Sept 93. t 
an ( n b MER — | М ee р Jj Е ok > 
И ЫР Пре БШ лети oe 18 РА 
St. d p Pu. | | Jan, July | °° ** [st 9 eu 151 Deb. St О E. in NE , Mar, Sept bite oe 
5 Ber Cent Mort. Deb. Stock (red.) 1—1 .. oe р деде | pe Elect ock (red). 9o — 5 09 gan 
ее D^ ort. Deb. Stock (red. 6 і 9 3 eb, Aug ae 5 1/3 Uit f ric Tram Shares ecce о • 7 99 L] July ee 
: n и X. 2nd Deb. Stock. ) 2; —656 6 | о | Feb. Aug | °° | + iSt 4% АМ Buenos Аугез Trams Со. (1904) Sh. pur an, July " 
Sti gts | Do 6 s Elec. Corp. Ord... .......- 7—8) | 6 P qp mM ү DM per Cont г Šiiti 7 -e 
~: 44% per Cent. C al em | 5 0 | ose р | Colombo Tr. & Stock.. 59109.47 0 Р,Му,А i 
2 1Do 44 рег сеп um. Pref. Xx ar, Sept EL 5 td Ltg. 5% Ist Mt. Db... as 10) , »My,A,N doc 
e cra t. ist 4—2 oe % tavana Elec. % Ist Mt. Db.... 95 — 4 о с June, 2: 
s. 2094 pou Construction Mort. Deb. (red)..| 77,718 | Wr Jan, July | > + fioo; 5% ao. Ry. Con. Mt. 5% $1,000 & asi g ЗО, Mays Nov | > 
t ent. Cum. Pref...csscees, ~i | | Jan, Ju ng Kong Tramways Co, 5 per Cent. 1: —98 
Ju | Pal per Gent. Per sa Ba: ни о | s hy icula Mort. Debs. amways Co. B per Cant 13!) 77 = зто Feb, Aug} «| 7 
E pU ) 5% Cum. Pref. .., —4 5 Шу куке ГЕ” 100 5% | De e Elec. Trams Sh. ..... is. 
bs 5/0 | H per Cert. Ist Mort. ef 8 —} 11 0 Jar е ee % $ per Cen г A h. Е a Em 6 3 € | June, Dec 
5i 2/3 | enl Рета h W rt. Debs....... 8e) —t4 5 18 0 y July .. "7 5 6%. Do. 6 cae A” Deb. Stock...... 93° x | TENET 
St. as Do. 4 per Сеп orks Ord.. pouce $90 une, Dec | * 5 2% | Lisbon Elec nt. " B" Ditt кезен —9 |54 L és 
; р nt. Pref. ..... e| ERLA ar, Se Elec. Tra оле eee o | Jan, July “ 
Td RID. Cui Pin Me € ter 00 109 | 15 3 T Aug Pro. TA De tebe Gent Cam Ref elles үс 4150 | m pci 
e — on i. | Do. Sper Cent. Reg. Mort. Dabs. ..... а зе ee 
10. 1% po 5 per Cent. Cm. Сез Works.... ce | : 2 : Mar. m d T RA 5% Madras Ес. И СЯ rne 94 zu 5 : l6 9 Jan, Juy, > © 
Nati ресе =з Feb, А 0 NT! Be? 308 Trams and Lt. Co. | -— 5293 a 1.9. uet uly | 07 
| onal Elec. Constr АНА 93 —lw | 413 0 | ug .. . 5% Manila Elec. R t. "Co. 976 Deb 89 ‚6 2 0 Jan ul | 
ps Richardsons Westearth & o. +} ` 400 ; ОН, 10} 100 $í} !Мехі y. $1,009 Gold co T bt | ind MN 
.. , & ў April. i co Trams Bonds haee 98 —100 ' 9 '0 0. =. 9) .. 
St. 4% p MCN Cum. & Co, Ltd. "Ord. h—k ee | Arril Set я ee St. ЎА l oo Gen. Pee N ОХ 123} ~129) 9 11 0 Feb, Aug 33i 93} 
ES Simplex ED. Deb. Stock.... EL i us MEN `* Bt. NOM Иле ее Mort. Bas. 9 Gold Бо: REA | S | | m ey E 
о Petar Dent Cum. РЕ 3 ee a , ee 0 Montreal St. Ry. Sterling 44 per Cent — 2 ee 1 
12 120 Do. 6 per Cent. Cum Pref. isis тыы А Jan. А: ay Ба | Debs. (1922) (Nos. Sterling 4$ per Cent і 5176: ш 1011 м 
00 4% Do ар Construction & Mainten aes 5 —st or ge a | de 1, 0 76 Р. do. (Nos. 1 s 2,009) «44-6 «. 02 —104 | | 
| d Vickers. p Deb. Bonds (1909) .... PS Pu i e ist 509 а Elec, Trams Ord. о 4,609) ..... Suy о —103 | : > 6 | Feb, Aug | ~ а 
axim, Ltd., Ord —101 3 ! ar, Jul * st Mt. Db Stock Т = 6 . eoe 
St. 5% Dc 5 per Cent. non С wo WOO e 2—2 1 3 19 0 | ] y * " 5 3/0 Rangoon Е] tock оте 98 р 2 17 0 Ма 
St 49) Do. 5 рег Cent. non icum. Preference.. р 411 6, an Juy | ‚| ~ Cum. Pf. ee. Trams & Supply Co. 6% 100/41) 0 | Jan, July РК и 
100 449, | Do 4 per Cent. Ist Mork Preferred .. 109 —1 15 | 410 rt 2% 2 | 4196 Do. 44% ist Mort. Deb. Stk, .: 6% 53—5 | á y "n 
10) de p. 4 рег Cent. 2nd мор (red); 109 —102 | А a 3 i з | ха 100 un a Deb. Stk. ........ Fs hie 5 66| E | 
Е ace Wb E iC 3rd Mort. Deb. (redii 101—100 4 4 O June Dec | 1011 . 100 $9 | De м ао 10:1 1055 1 19 0 » ME 
1 illans о DUE Pref. р жи 4 15 : une, Dec 105 j oe $2 Куз ae E Bnds ex rizhts "PI oy 15 " e 135i 104 
= ee егет с H кэ St e 9 ee tw see —P- oe 
Е РЕМИ “cn | DES о" EA 
e n st M rt. оосоое ое • —] ee A ў Т ee г Ce e 4.7» ва V IE 1535—1571 | 
о Debs....... 55 n : S 0 Ар ct d à 100] 44% о Sper age t i AR ME 10i 7103”, 696, vs 155], 154} 
10 Telegraphs 0 | Мау, Nov | «| -- Colonial and Fo 4% Ster. Bondi) 100 —102 4 17 6 | June, Dec | 102: 104 
100 5" iro Telegraph | Suppl ly, r+ Electricity 4 80| Feb, Aug | si ~ 
St 15 pepe Td Cent, Debs. (red) ........ 51—61 вае Elec. S'ply Co. 6% с 
eee Preierred поени 973 5 Кор. JUR. UNE Do. p & T. 6% Ст. Me ior s 0 О | Mar 
St, 4% [3 ee E.) 5 6 0 РМА & | е5 Ec pu uu. AE HEN jg LET 
о 6/0 | al Cable 4 per Cent. De Mr 284 --284 | F, Mv, Aa, | Calcutta Elec, Sur, Stock..| 77,778 {2 6 Jan 9:1 9: 
a 10/0 d о Ord. asian Deb. Stk... б) — Sot | 1 | 9 АН | к 5", CU иу Ord. ............ e | > с 9 | x p July yh е) 
| wide en ecc. 090099009 , 3 0 ar 3 Ж dud ap --9 ; й 
5 5/0 | os Spanist abad Cent. .......... шү | о pha Os Canadian Gen. oe „ ist Mort. Bnds ...| 430 91 [A dt 9 ў p AD s 
5) 44% , Re 10 per Cent. dim Prei IN si—4 5 1 O0 Feb. Aue Do. 7% Cm. Pi. sc Com Shoes soe eoa (512 9. Я 921 I 
25 ef о. 4} per Cent. D ef..........] 8}—8 5 00,A ug Castner Elect lock s ovas ies 118 —121 6 6 0; “2 11) 
6/0 ‘Direct U eb. es і 514 pril, Oct 1 rolytic d С .. | 5 | | ) | 104; 
100° 44% Di hited States Cable..xd and bonu: 931—101] 2 , April, Oct st Mort. Stl. Debs. 200 U.S.A.) ld. .. 12} 
St. 25/9 Ї irect West [ncia Cable 4} .xd and bonus} lo —16} 4 8 * Jan, jul | Elect Developme t Co. PPP 97 —192 | | RUM 
St. 17/6 Eastern Ordinary . Aon ded (та.). 92 —101 5 90 JaA e Elec. Supply Co. ot of Oatarlo...... as mea a1 0! Jan, July 
St. 4% | „52 4 34 per Cent. и 134. —137 E ; 0 Fine, Dee lst Mort. Deb. “St. усы 5 per Cent 5D) | M de M^ 
Se 2/6 tEzst г Cent. Mort. Deb. TET a3j—85) 13 2 0 "RNy.Jy.O Е Sun Das о. 8 —9 | sy 
IO 4% | crier CE T (red.).. i-i 3 15 5 | а,Му, Ју,О кее Elec. Pout G big. С Мас. (511 0 | Jan, July | - | 
25 4%" nt. Deb. Stock ..... ess] 1267134 ay, Nov О . 6 рег Cent. Сит. veda в = .. us ge 
1) 5/9 AUD een , 496 Mauritius Sab Deb 120 —-102 : 9 O0 Ja, Ko JYO 1 кайы Power Co. S51 Gol x becas Mc | Bas. | m be cde ios 
25 12/6 (of Copenhagen), with b.Debs; 10) —104 18 9 | Feb, Aug adras E. $. Corp. О old Bnds..., 10: - 19 15 0 | April Oct | m" 
iod a nee Europea E Coupon 81 ..| 314—321 3 6 | May. Now Melbourne Е. $. Co. Pen Cis a ul perms 417 0 p | robs 
00 402 аскау Companies Commo зоо фов ово 54 —55 о 6 Jan, ul Do. 5% 15 Mortg. Сат, Pref. $ 9/5. 4. 33 —35 " | s ee 
10 Do. Preference MO о. оьоово• 94 —97 5 0 | Мау у Mexican Elec. Li h e Stock. esce 89 —9! . =” Ы 
и md rU desse у, тоу шк козе ите 510 0, .. | os 
24 в а k Europen тосе, Солу шы " uM | 5 3 JA o t Mexican Lt. ee Rs t! 87—83) Tm 9) .. 
1 West Сога of of А o Dua: .Dba.(red.) 3H 4 є | а Jo St eee Do. 7*5 Cum. єт Co, Com. Št. o.a.. 87i —52 | 513 0. > gu 83 
|, рог 4 per Cont: Debs...» «ee eese seco dit Dec i [st] 5% 5% ist Mort. Gold Впдз......... A=W, aoe * M 
pon xus : ecc9000000c€00 97 —5у 4 0 .. [100 4 Monterey “Rly. L &Р. nds. ....... ya! --9 4 6 8 0 | ° 84 38} 
ия ТО чех ооо чочочо во 4 0 Я | Montreal Lt. Ht. & P C». Ist vu Sk 9391 —91| 1546 | e | 109 | Qt 
A LLLA: 2 6 5%, | Northern Lt. Po ower Co. Сао. St > | 152 2155 590 ps: 36i 95, 
517 0 £3 | River Plate поа aoe B3 32 419 0| ЕМУ, 92: 91 
bg; 5 Do. Ue Cant TOL CU Ord. Stk ....| 223 L238 a My,AN | 155} ИА 
145.01 Do. 5 рег Cent. Deb. Sto Pret, Stk, ..| 109, —113 | 3 15° 6 | April . e ue 
и ` 31 грн Кы Stock офооофоо ° 1911 —103} 5 6 0 | Mar повзе А | a 
х Do: 2 pa Aa Power Goles ese 11 —114 : Р 6| Jan, July oe | ee 
3 Do. idi Per Con, Mt Db Sb iss i» 06 | 12 рам | В aa 
n. 4 | Do. a Fi Ee Prom ke bs Pref.(1 to 05,0) 102 —102 4 16 0 m E 102) 
(805,061 to 1,700,000) 40 805100) DI 4 ае ta ae 
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Metal Filament Patents. 

No new industry meeting with success can be expected 
to exist for уегу long without competition within its own 
ranks, and consequent patent litigation. Wireless telegraphy 
and the metal filament lamp industry are cases in point. In 
both these fields of electrical activity patent actions have 
been in progress during the past week ; one of these, the 
Marconi case, has been marked by extreme length, and the 
other, namely, OsRAM LAMP Works v. G. M. Boppy & Co., 
by corresponding brevity. The Marconi case is still in- 
complete in that the judgment has not yet been given, and 
therefore we must defer our comments upon it for a time. 
With regard to the metal lamp case, the Osram Works 
brought an action to obtain an injunction against Messrs. 


G. М. Boppy and thus to secure a certificate of validity of the 
Osram patents. Though the action was defended up 
to a certain point, ultimately it was undefended, so 
that the Osram Co. obtained an easy victory as regards the 
injunction. A certificate of validity was not gr anted, and 
indeed could scarcely be expected under the circumstances ; 

but, nevertheless, the result must be a strengthening of the 
position of the Osram Works. 

—— 

WIDER interests were involved in the Osram case than 
would appear on the face of it. In the first place, it seems 
that though Messrs. Boddy & Co. were tlie nominal defen- 
dants, the real parties aimed at were the Philips Metallic 
Glowlamp Works. of Holland. It is now announced that 
the latter Company have agreed to acquire from the Osram 
Companv a licence to manufacture, on a rovalty basis, lamps 
under the patents in dispute. The agreement between the 
parties imposes restrictions upon the: importation of lamps 


{ into the United Kingdom by the Philips Co. (or their agents), 


and a clause controlling prices and discounts has also been 
inserted. The agreement dates from Jan. 1, 1911. and will con- 
tinue in force until the expiration of the Just and Hanamann 
patent in 191%. In the next place, associated with the 
plaintiffs in the action were the British Thomson-IHouston 
Co. and other lamp interests in this country. There can be 
no doubt that some uncertainty has hitherto prevailed as to 
the legal position of some metal filament lamp patents, and 
one of the probable results of the action will be to remove 
some of these doubts and to put the lamp industry on a more 
settled basis. This will enable manufacturers to turn their 
attention more completely to the development of the 
Industrv, and it will now be easier for them to eflect some 
reduction in the price of lamps. Thus we тау expect the 
metal lamp to become still more popular, and supply engi- 
neers will be in a better position to fight the gas interests. 


—J— 


Supply *in Bulk." 

Tug Supplement presented to our readers this week 
completes the present series of. statistical Tables relating to 
electricity supply and electric traction undertakings in the 
United Kingdom. It contains two Tables (ТА. and II.) 
giving particulars of those supply undertakings which 
purchase electrical energy “ in bulk " from larger concerns, 
and of those possessing power stations whicli supply current 
gor all purposes, including traction ; that is, those which are 
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usually termed “ combined stations." The first mentioned 
class of undertakings continues to become more numerous. 
Several schemes have come to fruition during the past vear, 
and have now commenced, or are about to commence, 
distributing current. It even seems probable that а supply 
of electrical energy may be available at an early date т 
Bethnal Green, whose Council obtained a Provisional Order 
nearly 12 years ago. Аз regards the extension of bulk 
supply, it must be remembered that a very large proportion 
of the Provisional Orders obtained by small local authorities 
have been transferred to large power supply companies. 
The latter in most cases are now distributing electrical] 
energy in the districts in question, and these therefore do 
not appear in the Tables as independent undertakings. In 
this wav a supplv is probably given more economically than 
would have been otherwise possible. 


Progress by “combined " Stations. 


TuRNING now to Table II., in view of the paucity of new 
tramway schemes, it is not surprising that so far as it relates 
to the traction load this Table shows little change. А 
considerable increase, however, 1s recorded in the number of 
consumers and the total horse-power of motors connected. 
It is very satisfactory also to notice that quite a number of 
undertakings have found it necessarv to instal additional 
generating plant. This betokens, we hope. a Базу time 
for manufacturers in the early future, although reports 
show that so far there is no tendency for prices to reach a 
more remunerative level. |n practically everv case the 
extensions take the form of turbo generators, new plant of 
this Туре to a total capacitvzof 14,500 kw. being recorded in 
the present Table. A three-phase supply has now become 
a recognised accessory to a large continuous current svstem, 
and several schemes of this nature have developed during 
the past vear, Indeed, it seems probable that both an 
alternating current and а continuous current supply will 
shortly be available in the majority of large towns. 


The Brimsdown Metal Lamp Factory. 

THE development of the metal lamp in this country has 
been watched with considerable interest by practically every 
member of the electrical industry. The actual manufacture 
of metal lamps has been regarded as associated with certam 
special and secret processes, details of which could on no 
account be disclosed. In such metal lamp works as we 
have hitherto inspected we have been courteously denied an 
entrance to the department in which the filaments were 
actually made. On another page of this issue we give 
details of the equipment of a new British metal lamp 
factory which we had the pleasure of visiting last week in 
company with a number of technical press representatives. 
The * Brimsdown ” lamp, which is made at these works, 
was shown us in practically every stage of its manufacture, 
and the management made no secret of anything thev were 
doing. Whether this precedent—for as such we regard 1t — 
will remove the embargo which has hitherto been placed 
upon certam departments of other lamp works we do not 


know, but we feel some indebtedness to the Imperial Lamp 
Works for making a move which we think might reasonably 
have been made at a much earlier date. From what we 
were shown there is nothing of а complex or intricate 
character about the production of metal filaments. It was 
evident from the equipment which was brought under our 
notice that practically all the processes are of a mechanical 
nature, and that the apparatus can be attended by 
unskilled labour. This has also been the case in the 
manufacture of carbon filament lamps for тапу vears past, 
and it was only natural that metal lamp makers should 
aim at a somewliat similar régime. Аз far as we are able 
tc judge in the present state of the metal lamp industry 
there is nothing for the manufacturers to disguise, and we 
feel that the policy of the open door can only redound to 
their benefit and that of the industry at large. 


— 6 p ———————— 


The Electrical Equipment of the Palladium.— Erratt'u.— 
We regret that the following errors occurred in our description 
of the illustrations in this article which appeared in our last 
issue: Fig. 9 shows the large * front of house’ switchboard, 
and not the stage lighting board, as stated. Fig. 7 is the small 
* front of house” board. 


New Chemical Laboratories at University College, London. 
Prince Arthur of Connaught has received through Sir Henry 
Roscoe an iniimation from Viscount Iveagh that he will increase 
the donation of £250 which he has already given to the fund for 
the new chemical laboratories et University College to £1,000, 
This will enable Prince Arthur to avail himself of the offer of 
Sir Edwin Durning Lawrence to present 51.000 providing not 
less than five ocher persons give a like sum before January 215%. 
The first promise was from Mrs. Ludwig Mond and Mr.Robert 
Mond of £1,000 jointly. 


Edison Electric Illuminating Co. of Boston.—The directors 
of this Company have recently authorised a scheme of profit 
sharing end pension Тот che benefit of their emplovés. The 
distribution of these profics and pensions will be in charge of a 
committee Consisting of two directors, the general manaser, 
general superintendent and treasurer. At the end of 1910, 
emploves were credited with a sum according to the following 
schedule :— | 

To those employés who had been in the Company's service two full 
calendar years, a percentage of their salary or wages for the year 1910, 
equivalent to one-quarter of the rate of dividends paid on the capital 
stock during the усаг. To those employés who had been in the Com- 
pany's service three full calendar years, а percentage of their salary or 
wages for the vear 1910. equivalent to one-half of the rate of dividends 
paid on the capital stock during the year. To those employés who had 
been in the Company's service four full calendar years, a percentage of their 
salary or wages for the year 1910, equivalent to three-quarters of the 
rate of dividends paid on the capital stock during the year. To those 
who had been in the Company's service five full calendar vears, or more, 
a percentage of their salary or wages for the year 1910, equivalent to the 
full dividend rate paid on the capital stock during the vear. 

The profit sharing scheme will be continued from vear to 
year as the directors may decide. Arrangements will be made 
for a man, after three vears, to withdraw the sum due to him 
to make payments fupon the purchase} of a home, or on 
the death of the emplové, and in cases of unusual necessity. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Assab —Perim ...... ee. July 8.1909 .- = 
Maulta— Tripoli............... ...... April 20,1910 ... — 
Latakia—Palura .......... ..... Мау 26, 1910 ... — 
Tourane —Amoy... . ............ Sept. 25,1910 ... = 
Teneriffe—St. Louis ........... . Oct. 27, 1910 .. — 
Djeddu—Suakim .. ........... . Dec. 30,1910 ... = 
Сао Haitien—Puerto Plata... Jan. 5, 1911 ... — | 
Dakar — Conakry ..... ое Jan. 17, 1911 ... Jan. 24, 1911 
Hong Kong— Macao ...... .. . Јао. 18 1911 ... Jan. 21. 1911 
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Rail-less Traction in Germany.—According to “The 
Times Engineering Supplement ” two installations of rail-less 
traction have recently been provided in Bremen to connect 
the outlving districts with the ordinary tramway service in 
the city. The cars are similar to motor omnibuses in size. but 
thev are much lighter, and also possess advantages in being 
quiecer while running and in not emitting anv odour due to 
exhaust gases. The cost of construction is said to have been 
about one-fourth of that of ordinary tramways. The electric 
conductors, one for the posicive and one for the negative, are 
placed about 8in. aparc, one above the other. The trolley 
consists of two rollers, which travel on the upper wire, and two 
hoops which are pressed against the lower one. In order to 
allow the car to deviate from a straight line and to pass other 
vehicles, the wires connecting the car with the trollev are 
automatically uncoiled from a drum placed inside the car. 
This drum also takes up the spare wire immediately it becomes 
slack. For small deviations, up to 6 ft., a patent cable loop is 
provided. When one car meets another the conductors of the 
cars exchange trolleys. 

Hydro-Electric Power in Sweden.—" The Times Engi- 
neering Supplement" states that the Swedish Government are 
preparing a scheme for the erection of a hydro-electric power 
station at the Aefkarleby Falls. on the river Dal Elf, a few miles 
from its mouth, at which point the stream is divided by islands 
into three branches. The height of the falls is about 50 ft. The 
volume of water varies materially according to the season, and 
depends to a great extent on the regulating work to be carried 
out higher up the river, but with adequate regulation the low 
water volume is calculated at 80 to 125 cubic metres a second, 
Which, with other regulation work still higher up the river, 
might be increased by 50 to 75 cubic metres a second. Accord- 
ing to present plant it is suggested that the station should be 
constructed for a water supply of 200 cubic metres a second, 
with an additional 50 cubic metres bv way of reserve. The 
total cost is calculated at about £510,000. 16 is proposed to 
build the station in three instalments, during which its capacity 
will increase from 18,000 m.p. to 45.000 turbine H.P.. The 
geographical position of the falls is regarded as quite satisfac- 
torv, as there are several towns of some importance within a 
limited radius, while Stockholm is situated at a convenient 
distance. 


Chemical and Physical Change at Low Temperatures.— 
At the Roval Institution last Friday, Sir James Dewar, Е.В... 
gave an interesting discourse upon this subject. He showed 
that althougn liquid ozone was soluble in liquid oxvgen, silver, 
which was at onceiblackened bv ozone at ordinarv temperatures, 
was unaffected by ozone at the temperature of liquid oxygen. 
On the other hand, ultra-violet light (passed through water 
and quartz to absorb heat rays) when it fell on liquid oxygen 
caused ozone to be formed, thus showing that chemical action 
still took place at this low temperature. Intense cold only 
suspended the activity of bacteria. but they were killed by 
ultra-violet light, and hence water could be purified by this 
means. Passing on to liquefaction, the lecturer remarked 
that helium had not vet heen liquetied, although taken down 
to 3°Abs, Solidification of liquids was possible by their own 
ebullition in vacuo, provided the vapour could be removed 
sufficiently fast. In this direction the carbon vacuum ren- 
dered important aid, and probably, by the use of carbon suit- 
ably cooled, even helium would succumb. The smaller the 
Vapour pressure of the liquid the more difficult was the solidi- 
fication. Vapour pressures also afforded a means of gas 
analysis, а fractionating process being used, and the tempera- 
ture of a given volume of the mixture of gases being lowered 
80 that each constituent liquefied in turn. Thus the amounts 
of the rare gases in the atmosphere had been determined. In 
conclusion the lecturer showed the formation of carbon-mono- 
sulphide by electric discharge. This body would have been 
expected to be more volatile than the bisulphide. but actually 
It was a brown solid, this being possibly due to polymeristaion. 


Anj Electrolytic Detector for Wireless Telegraphy.— 


Among the earliest experimenters in the field of wireless tele- 


graphy were Dr. Lee de Forest and Мг. Е. Н. Smythe, and 
among the apparatus which thev have designed ere several 
types of electrolytic detector. The latest of these has just been 
patented in the United States, and is one of those in which an 
electrode of the detector has a minute contact surface that is 
polarised by the local current to stop the current flow, the 
wireless impulse acting to depolarise the surface momentarily 
and permit the passage of the current. The detector is mounted 
on an insulating base, and is connected by means of clips 
with two binding posts, to which the wires of the receiving 
circuit are also fixed. The new device consists of a small 
spool of graphite, which is itself one of the electrodes, and is 
hollowed out to form a receptacle for the electrolyte. The 
lower part has an axial hole bored out to receive the other 
electrode. A glass stem is introduced т this bore, with its 
upper end sealed near the lower electrode. which consists of a 
length of small platinum wire cut off short where it penctrates 
the stem, so that a very small area is exposed to the electrolyte. 
A larger wire is fused to the platinum electrode, and extends 
through the stem to the metal plate at the base of the 
detector, making contact with one side of the circuit by means 
of one of the connecting clips. The spool itself is the other 
electrode, and it is placed in contact with the other connecting 
clip. Sulphur is used for sealing the glass stem into the base 
of the spool of graphite. The device is to be used in connection 
with a local battery circuit, as is the case with other electro- 
lytic detectors. 


“Recent Advances in Electric Furnaces.””—A recent issue 
of the “Canadian Electrical News ” gives an abstract of 
2 bulletin on this subject which has been issued by Dr. Е. 
Haanel, director of the Department of Mines. Our contem- 
porary states that Dr. Haanel in his introduction draws atten- 
tion to the extraordinary rapidity with which the develop- 
ment and perfection of electric furnaces for the production of 
steel has taken place in recent years. This is manifest from 
the fact that while in 1904, six Years ago, there were only four 
furnaces and those comparatively smell, in existence т 
Europe, there are now no less than 67 in operation, 11 built 
and not working, and 36 in course of erection. A conplete 
tabulated list of the electric furnaces, the world over, 15 given 
with the kind of current emploved, the capacity, the method 
of charging and the use to which the product is put. For the 
most part single-phase current is required, but in an аррге- 
са ]е number of cases continuous current is used. In onlv 
one or two cases 1s the furnace heated with two-phase or 
three-phase current. With the exception of the two small 
furnaces in Canada, at Welland, Ont., eight in the United 
States and two under construction in Mexico, these furnaces 
ate all situated in Europe. Nothing has been done in Canada 
towards the utilisation of the electro-thermic process since the 
experiments at Sault Ste. Marie in 1906. In Sweden. however, 
where the conditions, as regards а plentiful supplv of iron ores 
and a lack of coal, are very similar to those existing т Canada, 
experiments have been pushed forward and much progress 
has been made. So far, the best results have been obtained 
at Domnarfvet, Sweden, where the experiments have been 
vigorously prosecuted and much capital has been expended. 
The most recent reports from this point state that further 
improvements have been made and that, as a consequence, an 
output of 6,283 Ib. of gray pig iron can be obtained per horse- 
power year. The report adds that the furnace has been work- 
ing continously and acts satisfactorily. А few pages are also 
devoted to electric furnaces for reduction of zinc ores. А new 
process has recently been invented by Messrs. Cote & Pierron, 
of France, of special design for dealing with composite zinc- 


lead ores. 

“The Technical Journal?—Under this new title the 
January issue of the organ of the Association of Teachers in 
Technical Institutions marks a new era in the life of the 
" Journal" It is certainly not lacking in interesting news 
and articles. Following a report of the annual meeting of the 
Association in November last and of-a meeting ofthe Council 
last month, the recent-work of the Association is described bv 
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the secretary. We notice that the memorandum of evidence 
which the Association desires to place hefore the Royal Com- 
mission on London University 1s now being considered by the 
Commissioners. In this memorandum the Association has 
emphasised, inter alia, the necessity of retaining and develop- 
ing within the polytechnics work of a university tvpe and 
standard. Arrangements are in progress for taking vigorous 
combined action in the matter of obtaining State pensions for 
technical teachers. In a recent case in the Courts the Associa- 
tion gave every assistance to the plaintiff, whose engagement 
being terminated at the beginning of a vacation, claimed that 
he was entitled to be paid salary to the end of the educational 
year. Mr. Justice Darling, in dismissing the appeal made hy 
the plaintiff from a decision of theCounty Court judge, remarked 
that a holiday was given to à man to recoup himself that he 
might come back to work all the harder for his emplovers, and 
not in order that he might go and work for somebodv else. 
The judgment has been received with profound dissatisfaction 
by the Association, who contend that, having finished the 
session, the plaintiff had done the full year’s work and was 
entitled to the full annnal salary. Among a number of con- 
tributed articles in the “ Journal " mention may be made of 
“ Ohm and His Law,” by Prof. W. W. Haldane Gee; ‘* Notes 
on the Teaching of Elementary Alternating Currents to Even- 
ing Students,’ by W. Н. №. James; “ The College Training 
of an Electrical Engineer,” by C. Е. Smith ; “ On Third Year 
Courses," bv W. Cramp; and **Some recent American views 
on Electrical Engineering Training," by Prof. A. Schwartz. 


University of Cambridge.—It is stated that Sir Robert Ball 
has issued a circular letter to the members of the Senate on 
the electoral roll, in which he says: “ Sir Joseph Larmor has 
accepted the invitation of the meeting of the Unionist party 
to\become their candidate for the vacant University seat, and 
Mr. Parsons has definitely withdrawn his candidature." Mr. 
TJ E. Page, of Charterhouse, and Mr. Harold Cox are also to 
be nominated. 

Electric Traction on the New Haven Railway.— According 
to the ** Electric Railway Journal," the New York, New Haven 
& Hartford Railroad have decided upon New Haven аз the loca- 
tion of the second prineipal power station for the operation of 
their line from New Haven to New York afterthe electrification 
from Stamford to New Haven has been completed. No date 
has yet been fixed forthe beginning of this work. Originally 
it was reported that the line would be electrically equipped 
from Stamford to New Haven this spring, but the Board of 
Directors have decided not to undertake it so soon. 


Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— | 


Mr. G. L. Addenbrooke contributes an article on ** The Electrical 
Properties of Celluloid." 


We describe the “ Brimsdown " metal filament lamp works, and 
the various processes employed in the manufacture of these lamps. 


At а recent meeting of the Institution of Mechanical Engineers & 
Paper was read by Messrs. W. Dixon and С. Н. Baxter on '' Modern 
Electric Dock Equipment, with Special Reference to Electrically- 
-operated Coal Hoists.” 


At the meeting of the Institution of Electrical Engineers last night 
two Papers were read dealing with the transmission of energy. We 
give an abstract of the first part of the Paper by Mr. W. T. Taylor, 
entitled ‘‘ Long-distance Transmission of Electrical Energy." 

We also conclude our account of the discussion on Major W. A. J. 
O'Meara's Paper. 

At а recent meeting of the Illuminating Engineering Society, held 
in co-operation with the Library Association, three Papers on the 
Lighting of Publie Libraries were read, and an interesting discussion 
took place. This subject is referred to in our Leading Article. 


Coventry Corporation have decided to acquire the undertaking of 
the Coventry Electric Tramways (Ltd.). 


‚ Swindon Corporation have decided to expend £10,432 on exten- 
‘sions of their electricity supply undertaking. = 


| 


Glasgow Electricity Committee have decided to spend a further 
£500.000 upon extensions of the electricity undertaking. 


Municipal Loans.—Southend Corporation have received sanction 
to a loan of £16,100 for extensions of their electricity supply under- 
taking.— Barrow-in-Furness Corporation have obtained permission 
to borrow £4,500 for mains and services. 


Legal. —At Middlesex Quarter Sessions last week the Metropolitan 
Electric Supply Co. successfully appealed against the assessment of 
their power station at Willesden, and the ratable value was reduced 
from £13,000 to £8,900, the appellants being allowed costs. 

Mr. Justice Parker granted, with defendants’ consent, an injunc- 
tion against Messrs. С. M. Boddy & Co., restraining them from 
infringing the Osram lamp patents. 

The hearing of the action brought by Marconi and Others against 
the British Radio-Telegraph & Telephone Co. was concluded last 
week and Mr. Justice Parker reserved judgment. 

The hearing of the evidence and arguments as to the price to be 
paid by West Hartlepool Corporation for a portion of the under- 
taking of the Hartlepool Electric Tramways Co. was concluded on 
Saturday. and the arbitrator (Мг. С. A. King) reserved his award. 


Companies’ Meetings.—In the report of the directors of the 
London. Brighton & South Coast Railway it is stated that the 
principal reason for the increase in the number of passengers carried 
(three millions) was the inauguration of the electrical service on the 
line. 

The result of the December half-year s working of the City & South 
London Railway enables the directors to revert to the 13 per cent. 
dividend on the ordinary stock for the half-vear. 

Encouraging progress is being made by the Metropolitan Railway 
Co., the receipts from both passenger and goods traffic showing 
satisfactory increases. Theordimary shareholders obtain a dividend 
of 13 per cent. for the past half-year against 1 per cent. in the corre- 
sponding period of 1909. 


APPOINTMENTS VACANT AND FILLED. 


— 


А junior draughtsman is wanted, used to light repetition work and 
electrical switchgear. See advertisement. 

A telegraph engineer is required for the Argentine. Must have 
sound knowledge of line construction, installation and Morse duplex, 
quadruplex block telegraph apparatus and telephone working. See 
advertisement. 

The Government of New Zealand invite applications for the post of 
electrical engineer for public works. Salary £800 per annum. 
Preference will be given to applicants possessing hydraulic as well as 
electrical qualifications. Applications to the High Commissioner 
for New Zealand, 13, Victoria-street, London, S.W., by Feb. 7. 


Bristol Electricity Committee recommended that Mr. A. J. New- 
man, who has been performing the duties of the office since the pro- 
motion of Mr. Wilson, be appointed mains superintendent at £180 
per annum, rising to à maximum of £200 at the end of 12 months. 

Mr. J. H. Wilkinson, of Shipley, recently sailed for South Africa 
to take up the position of municipal electrical engineer at Windsor- 
ton. 

Mr. J. W. Dugdale has been appointed manager of the Oldham 
Corporation tramways, in succession to Mr. Lewis Slattery. 

Mr. James Lees, A.R.C.S., assistant lecturer in the faculty of 
engineering, has been appointed to the post of lecturer in engineering 
in the South African College, Cape Town. 


INSTITUTIONS AND SOCIETIES. 


Society of Engineers.—It is announced that the Counoil of this 
Society will award a Status Prize of six guineas for the best Paper on 
the subject of “‘ How to Improve the Status of Engineers and Engi- 
neering, with Special Reference to Consulting Engineers." Full 
particulars regarding the competition will be sent on application to 
the Secretary of the Society at 17, Victoria-street. 


The Institute of Metals.— At the meeting of the Instiute of Metals 
held оп Wednesday, January 18th, а Paper dealing with the ques- 
tion of the corrosion of metals on shipboard was read by Engineér 
Rear-Admiral John T. Corner. The author pointed out in his Paper, 
entitled ‘‘ Some Practical Experience with Corrosion of Metals,” 
that some of the causes of corrosion of metals under those condi- 


tions were so obscure and the origin so difficult to trace thst satis- 
factory explanation was seldom forthcoming. The corrosion 
existed in the old wooden warships, but was of a minor character. 
When iron came into use for shipbuilding. the conditions were differ- 
ent, and it was soon found that the ships’ plates and angles suffered 
from contact with the copper pipes and bilge water, the ‘‘ Megaera " 
being а case in point where the copper so affected the ship as to 
necessitate beaching her to prevent her sinking. "Trouble from 
corrosion largely increased about the time of the introduction of the 
electric light afloat. Suggested causes of corrosion were considered, 
and the conclusions arrived at were that the origin was chemical 
induced by galvanic action and kept active by erosion. It was also 
noted that the presence of air and moisture together largely influ- 
enced the extent of the corrosion as instanced in the case of pro- 
peller blades. Instances were quoted of immunity being afforded 
Бу the presence of bare iron ; and the various methods tried to obtain 
protection were referred to, the opinion being advanced that the 
most efficient of these was the free use of iron or steel in perfect 
metallic contact. <A suggestion was made that if iron plugs were 
inserted in the parts of the propeller blades much affected by corro- 
sion, the result might prove beneficial. 


Association of Mining Electrical Engineers.—At a well-attended 
meeting of the East of Scotland branch of this Association, held on 
Friday evening the 13th inst., at Dunfermline, Mr. H. Gordon 
Fras r (president of the branch) in the chair, the members unani- 
mously agreed to make the following recommendations in connection 
with the proposed examination scheme that is being promoted by the 
Association : (1) That a representative board be appointed to decide 
whether applicants are eligible to sit for examination or not; (2) 
that applicants for examination must have had three years’ work- 
shop traiting and two years’ experience underground on a colliery 
electrical staff or, alternatively, five уеагз electrical experience on a 
colliery staff ; (3) that candidates must not be under 21 years of age ; 
(4) that an applicant for a certificate of service must submit particu- 
lars of his experience to a representative examination board, who 
will decide whether he is qual:tied; (5) that no applications 
will be considered if they are received 12 months after the adop- 
tion of this rule ; (6) that 70 per cent. of marks be necessary to gain 
а first-class and 50 per cent. to secure a second-class certificate. 


Institution of Post Office Electrical Engineers.—At the meeting of 
the Metropolitan centre of this Institution on the 16th inst, Mr. L. J. 
Sell read a Paper on '* Testing Paper Core Underground Cables during 
Construction." At the outset the author enumerated the tests 
applied during the process of drawing in and jointing paper-core 
cables, These tests were: Electrostatic capacity, continuity. 
absence of crosses, conductor resistance, freedom from contact, insu- 
lation resistance, absence of cross-talk and pressure. These were 
applied at various stages of construction to the three principal classes 
of eable in use by the Post Office. namely, main trunk cables, sub- 
scribers' main cables and distribution cables. The usual methods of 
taking these tests on single wire, twin, multiple twin, and quadruple 
pair cables, and the effect of faults on working, were very fully 
described. The preparation of the ends of the cable for testing and 
methods of grouping wires were also dealt with. Mr. Sell advocated 
the use of the “ looped end " against the method of a “ free end," 
and he discussed the advantages and defects of three methods of 
looping. Under the heading ‘* Localisation of Faults ” the author 
dealt with disconnections, by alternative methods with standard 
apparatus, crosses, earths and contacts and '* Varley's" loop test, with 
considerations of the condition of greatest accuracy. The difficulty 
usually experienced with P.C. cable, of ell wires being faulty, was 
noticed, and Messrs. Henley and Davage's patent forovercoming the 
difficulty by including an LR. or G.P. covered wire in the cable was 
mentioned. Under tbe heading ** Removal of Faults " the present 
method of desiecating with dry acid was oonsidered and criticised. 
Two alternative methods were suggested, one being to exhaust moist 
air by a pump and admit dry air; the other, the use of dry air at а 
varying pressure. In the interesting discussion which followed, the 
methods described were criticised, and the possibility of better re- 
sults being obtained by other instruments (e.g., the Secohmmeter and 
Bridge Megger) were suggested. A graphic method of locating a 
pressure leak by taking observations of falling pressure at the two 
ends of the cable was described. This was found in practice to give 
very accurate results. 


Royal Society. Among the Papers read at the meeting of this 
Society yesterday afternoon were the following: '' The Origin of 
Magnetic Storms,” by Dr. A. Schuster, F.R.S. ; “ Atmospheric Elec- 
tricity over the Ocean," by Dr. С. C. Simpson and Mr. С. S. Wright ; 
* On the Energy and Distribution of Scattered Róntgen Radiation," 
by Mr. J. A. Crowther; апа '* On Some New Facts connected with 
the Motion of Oscillating Water," by Mrs. H. Ayrton. 
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Academie des Seiences. —M. Branly has been elected to the vacancy 
in this Society. The new member will, of course. be well-known to 
our readers for his work in the field of wireless telegraphy. Addi- 
tional interest is attached to this election from the fact that Mdme. 
Curie was the other candidate. Unlike the French Academy, the 
Académie des Sciences is willing to admit women to their membership. 
but Mdme. Curie was unsuccessful in the election, receiving 28 votes 
as against 30 votes given to M. Branly. 


EDUCATIONAL NOTICES. 


: University of London, University College.— Мг. Archibald В. Low 
M.A.. will deliver an advanced course of eight lectures, together with 
drawing office work, on “ The Design and Calculation of Aeroplanes,” 
at University College, on Fridays at 5:30 p.m.. beginning Feb. 3. 
The course is arranged to enable a technical engineer to design and 
calculate an aeroplane for actual flight, and to predetermine its per- 
formance. It is specially suitable for officers of the Navy and the 
Army who contemplate taking up aviation. Further particulars 
from the Secretary of the College. 

Brighton Municipal Technical College.— Тһе annual prize distribu- 
tion took place on Monday. when the prizes were distributed by Sir 
John A. Cockburn, K.C.M.G. After the report of the principal 
(Dr. W. Beckett Burnie) had been read, an interesting address was 
delivered by Sir John Cockburn. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 27th (to-day). 
PuvsicaL SOCIETY. 

5 p.m. Meeting at University College. Gower.street. Agenda : — 
“ А Demonstration of Phase Difference between the Primary 
and Secondary Currents of a Transformer by Means of a Simple 
Apparatus," by Prof. Е. T. Trouton, F.R.S. “А Note on the 
Experimental Measurement of the High-Frequency Resistance 
of Wires," by Prof. J. A. Fleming, F.R.S. “ The Measurement 
of Energy Losses in Condensers Traversed by High-Frequency 
Oscillations,” by Prof. J. A. Fleming, F.R.S. and Mr. G. В. 
Dyke. ‘Some Resonance Curves taken with Impact and 
Spark Discharges,” by Prof. J. A. Fleming, F.R.S., and Mr. 
G. B. Dyke. 

ROYAL INSTITUTION. 

9 p.m. Meeting at  Albemarle-street. Discourse on “ Radio- 
activity as a Kinetic Theory of a Fourth State of Matter," by 
Prof. W. H. Bragg, F.R.5. 


MONDAY, January 30th. 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. Meeting at Caxton Hall. Lecture on * The Law Relating 
to Engineering,” by Mr. L. W. J. Costello. Lecture VI. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
Meeting at Armstrong College. Newcastle-on-Tyne. Paper on “ The 
Localisation of Losses in Machines," by Dr. W. M. Thornton. 


TUESDAY, January 31st. 
THE ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Adjourned Discussion on * Library Lighting." 
MANCHESTER SECTION OF THE [INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Meeting at the Physical Laboratory, the University, Man. 
chester. Papers on * Modern Long-distance Transmission of 
Electrical Energy,” by Mr. W. T. Taylor; and on “ Extra High. 
tension Transmission Lines," by Messrs. В. Borlase Matthews 
and C. T. Willkinson. 


WEDNESDAY, Pebruary 1st. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment. Paper on “ Tele. 
phony,” by Mr. H. Clark. 


THURSDAY, February 3nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7 for 7.30 p.m. Annual Dinner at the Hotel Cecil. 
RONTGEN SOCIETY. 
8.15 p.m. Meeting at 20. Hanover-square. Paper on “ The Work 
of Action of an Induction Coil." by Prof. Salomonson. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, January 30th, “ А " Company.—Technical drill, 7 to 10 p.m. 
Tuesday, January 318%, “ В " Company.—Technical drill, 7 to 10 p.m. 
Thursday, February 2nd, “ C" Company.— Technical drill, 7 to 10 p.m. 
Friday, February 3rd, " D " Company.— Technical drill, 7 to.10 p.m. 
Saturday, February 4th, at 8 p.m., Social Club Bohemian. Qoneert. at 

Caxton Hall, Westminster. 
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THE ILLUMINATION OF PUBLIC LIBRARIES. 


— —Ó — 


At a meeting of the Illuminating Engineering Society held. 
in eo-operation with the Library Association, at the Royal 
Society of Arts last week, three Papers dealing with this sub- 
ject were read, and a most interesting discussion took place. 
We give below abstracts of these Papers and a brief account 
of the discussion. 


THE ARTIFICIAL LIGHTING OF LIBRARIES.* 
BY J. DUFF BROWN. 
‘Borough Librarian, Islington), 

For the lighting of public buildings the author is in favour of getting 
as near to Nature as possible. For that reason. a plain open window, 
and a light as nearly like daylight as can be obtained, seem ideal con- 
ditions. In many cases, however, it appears to be impossible to get 
anything near to natural conditions, owing to the fads or mistakes 
of architects and hot-water. ventilating and electrical engineers. 
These specialists are nearly always in conflict, and as each has special 
requirements, every public building is the victim of a series of com- 
promises and modifications which do not invariably yield satisfactory 
results. As regards libraries, these conflicting factors affect the arti- 
ficial hghting in а number of ways, and each department somewhat 
differently. In dealing with these separate departments it is assumed 
that only electric light is contemplated, that being the most mobile, 
clean and effective light for library purposes. 

Economy with regard to expenditure on lighting is compulsorv 
as far as municipal libraries are concerned, owing to straitened 
means, and т а good number of cases this is the reason why many 
municipal library reading-rooms are badly lighted. Another reason 
is the fact that the lights have been arranged as symmetrically as 
possible to match the architect s ceiling- panelling. &c., and the result 
is, in many cases, that while а pleasing design is obtained, it is only 
effective during daylight. because. as night advances, the room is only 
illuminated by certain points of light, generally inthe wrong places. 

To deal first with the reference department. The lighting, when 
readers are allowed access to th shelves, must be arranged 
50 that the book shelves will be аз well lighted as the reading 
tables, and it is necessary to light the books so that their 
titles can be easily read, and to avoid the shadows of the readers 
being cast over the shelves. This raises the question of local versus 
general lighting. on which considerable difference of opinion exists. 
Where access to the books by readers is not permitted, the question of 
lighting the book cases or stacks is quite a minor point, and only the 
reading tables need be thoroughly well lighted. 

In newsrooms or general reading rooms the main problem is how 
to light newspapers spread out on sloping reading stands either 
arranged against the walls or standing across the room at right angles 
tothe walls. If the lighting is arranged for each stand independently 
it means that the fittings become fixtures, a disadvantage always 
associated with wiring which has to be conveved along the floor and 
attached to the tables or stands. For this reason my own preference 
is т favour of having the lights hanging from the ceiling indepen- 
dently of furniture, so as to obtain complete adjustability whenever 
required. 

In lending departments arranged for indicator changing. it is 
necessary to have the indicator itself and the counter thoroughly well 
illuminated on both sides, and I suggest that à long tubular light 
arranged close to the indicators on the upper margins, so as to illu- 
minate downwards, would be an improvement on any overhead 
svstem which casts the shadow of the borrower over the numbers. 
This method has been tried in libraries where the readers are 
permitted direct access to the shelves, and it is claimed that the 
arrangement prevents shadows from being cast on the books. I 
doubt, however, if the lower shelves are so well lighted as the 
upper ones. 

The lighting of other d: partments raises much the same problems ; 
but the author draws attention to the lighting of the exterior of the 
building, which, from the point of view of advertising the existence 
of a library, should be made, he considers, more effective than it is in 
most cases. 

To obtain the various results discussed above, he concludes that, 
whatever kind of illumination is used, it is necessary in most cases to 
adopt general lighting, reinforced at all weak points by local lighting. 


LIBRARY LIGHTING.* 


BY L. STANLEY JAST. 
(Chief Librarian of the Croydon Public Libraries). 
"There are really two problems of library lighting. The first is the 
problem of lighting rooms for purposes of reading and writing ; and 
ы, — - = cR IRSE -=--- — m E Ecc NN iius = — ——————— аса = 
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the second is the lighting of bookcases and of gangways between 
bookcases (this is the specific library problem, and the one which is by 
far the most difficult of solution). 

The author distinguishes between two more or less distinct periods 
in the lighting of libraries. The earlier period is marked by general 
lighting. usually obtained from lighta or clusters depending from the 
ceiling or roof, with little or no point or local lighting. The results 
have rarely been happy. The architect has only too often arranged 


his lights according to purely decorative or architectural considera- 


tions, without paying any regard to the position of readers and tables. 


Hence it was no uncommon thing to see a roof or the passages between 


tables brilliantly lit, while the tables themselves were left in com- 
parative obscurity. The absolute necessity of obtaining light where 
it was wanted brought about the second and present period in which 
the emphasis scems to be laid on point lighting, with а comparative 
neglect of efficient general lighting. 

I presume there can be no question as to the undesirability of point 
lighting in itself, more especially when it is the primary source of illu- 
mination, and not subordinated to a scheme of general lighting. That 
being so. point lighting should be avoided wherever possible, and it 
should and could have been avoided in many recert examples of 
library lighting. One rarely sees in this connection proper treat- 
ment of the walls of the apartment, so as to provide good retlecting 
surfaces, and so aiding not only in the thorough ditfusion of the light, 
but effecting а considerable economy in the direct illuminating power. 
Excellent results have been attained in one magazine room by sus- 
pending unshaded electric incandescent lamps about 1 ft. below the 
ceiling and colouring the walls cream ; there are no table lights at all, 
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PROPOSED SYSTEM OF ILLUMINATING BOOKSHELVES. 


Where, as is the case in many reference libraries, the walls are 
utilised for shelving books, no reflecting surface other than the ceil- 
ing is, of course, available; even then, however, if the bookcases are 
not carried up to the full height of the walls, it would probably be 
worth while to utilise a space above the cases in this way. 

It is clear, however, that in many, perhaps in most, reference 
libraries point lighting for the reading tables or desks will be a neces- 
sary evil. and the question then arises as to whether suspended lights 
over, or standards on the tables are to be preferred. The only scien- 
tifically constructed shade is. I presume, the Holophane ; my objec- 
tion to it for table lamps is that you have a bright light immediately 
above the eyes, not of course so accentuated as in the case of the un- 
shaded lamp, but sufficiently annoying nevertheless. After trying 
myself several varieties of shade, I prefer on the whole the ordinary 
cone-shaped opal shade, as deep as it is possible to get it, so that the 
reader seated at the table is unable in any ordinary position to see any 
part of the lamp itself. | | | 

Now., аз to the special problem of library lighting—that of generally 
illuminating à narrow gangway between bookcases, of an average 
width of from 3 ft. to 4 ft., and at the same time lighting two vertical 
walls of books. Оп the whole, the best average results are achieved 
by lights over the centre of the gangway. ‘The alternative is to em- 
ploy lights on the cases. In our own library (Croydon) we have fitted 
“linolite” lamps on the cornices of the cases, so arranged that the lamp 
on one case lights the books on the opposite case. The result is 
fairly satisfactory. the main objection being that the lamp is fully 
visible to the eves when examining the upper portion of the case. 

I do not know if any library has attempted to light bookcases by 
what is known as pattern 21 of the *linolite," hung from a fitting pro- 
jecting in front of the сазе; this pattern, I am infórmed,.is used for 
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lighting pictures. It has been suggested to me that it might be prac- 
ticable to carry up the cases as so to provide a certain amount of 
reflecting surface to aid in the diffusion of the light. 

Mr. Jast finally suggested a method of properly lighting the lower 
half of bookcases—the principal difficulty experienced. The idea 
was to illuminate from below, similar to the footlights on a stage. 
It could be done either by a longitudinal opening in the floor covered 
with glass, the lamps being placed inside with reflectors so arranged 
that the light was thrown directly on the cases, and the outer edge of 
the cover being opaque to prevent light rising directly upward (see 
diagram). At the edge of this opaque slip would be a raised bar, 
which when depressed by the foot of the reader would switch on the 
lamps; where a step was provided to the bookcases, as in some 
libraries, the lamps could be in the step. 


THE ARTIFICIAL LIGHTING OF PUBLIC LIBRARIES.* 
BY JOHN DARCH. 


The more one thinks upon the subject the stronger becomes the con- 
viction of the need for a complete and perfect system of illumination 
in every public library. Continuous reading is a great strain and 
renders the eyes very sensitive to perverse influences, and therefore 
every possible provision should be made for the needs and comfort 
of the reader. There is not, however, to my knowledge a library in 


‘London, if in England, however luxurious it may be in other respects, 


that is provided with satisfactory lighting arrangements. 
Our experiences of library building and fitting leads one to thc 
conclusion that there is noalternative but legislation. If an Act of 


Parliament has been found necessary for factory lighting it is clearly 
no less necessary for the public library. As to the difficulties of 
finance, let us be as frugal and judicious as possible in our expendi- 
ture upon the less essential features, but not in illumination. 


General Lighting.—The first principle is that there must be а 
general lighting of the reading-rooms distinct from and in addition to 
thelocallighting of the desks, &c. То rely upon general lighting alone, 
a3 is done in perhaps the majority of libraries, is a grea* mistake, being 
both а useless waste of light and a failure as far as reading utility is 
concerned. For general lighting it is not necessary to have more 
candle power than will be required to see about the room; 0-75 


candle should be ample, and it should be soft and well diffused ;-ft.- 


which it would be if the light were derived largely from the illu- 
minated walls and ceilings. If the room is lofty there is nothing 
better or more economical than an arc lamp, or, better still, a re- 
generative gas or Wenham ventilating lamp provided they are well 
above the sight line. Whatever lamps are used they should be placed 
only just far enough below the ceiling to avoid dark shadow contrasts 
thereon, and to admit of its being well illuminated. 

The worst general lighting is that which is most common—viz., 
plain opal shade pendants at equal distances apart, and about 
8 ft. 6 in. from the floor. In this arrangement the ceilings and upper 
half of the walls are placed in gloom, and yet, go where you will, you 
cannot avoid the glare of one or more of the lights. Such an arrange- 
ment is at the same time wasteful of light and inadequate for reading. 
I disapprove of downward or other reflectors in general lighting, par- 
ticularly the polished kind which r-flects in spots and streaks. 

For low ceilings the lamps should be placed as high as the proper 
illuminstion of the ceiling will admit, and the direct light kept from 
the eyes by means of opaque or semi-opaque screens, in which case 
ле еуез эу Meana от opaque ог genir-opaque scree, mM Pr- 


* Abstract. 


the lamps should not be enclosed in obscured glass. The form of 
these screens will depend upon circumstances, but Fig. 1 is a sugges- 
tion for an average case, and may cover an arc lamp, a filament lamp, 
incandescent gas or a regenerative burner. Indirect lighting is also 
specially suited to low ceilings. 

Reading Desks or Та ез.—Ког practical purposes the most impor- 
tant light for the reader is, and must be, the local reading lamp. I 
wish to emphasise the importance of providing a separate light for 
each reader. Men's eyes differ: some experience trouble for want of 
light, others from the glare of excess; sometimes a reader gets a 
bright white paper and large type, and he needs a quiet light ; later, 
h2 may have a dark paper, small type, or an indistinct drawing, and 
will need a strong light, while some paper needs a careful adjustment 
of the incidence of light—all of which means that no two readers need 
the same light, and leads me to my next essential point —viz., that 
every reading lamp should be adjustable and under the control of the 
reader. There are а number of suitable devices for movable lamps 
already on the market, and a little ingenuity might add to their 
suitability. Broadly they are of two kinds, those which move up 
and down only, and those which move in several directions ; either 
may be standards, brackets or pendants. The lamp should reach 
down to about 1 ft. from the desk and rise to about 2 ft. 6 in. The 
amount of illumination on a table or desk should, at a distance of 
2 ft. 6, in. be about 2 candle-ft. which should be increased, at the 
reader's will, to about 12 candle-ft. 

` As to the question of expense. My third point is that readers 
should be left to switch on and off their own lights. Some librarians 
say that the public could not be trusted to deal with movable lamps 


Fig. $, 


Fia. 4. 


and switching arrangements. It isa slowly dying prejudice. Public 
enterprise has over and over again shown that it pays to put confi- 
dence in the people, more particularly when he is an intelligent reader. 
I have been in the South Kensington library when every light has 
been going with scarcely a reader ; I have seen nearly all the Patent 
Office tables empty ; I have seen but five readers in both reference 
library and news room of the Guildhall, but in each case all the lights 
were on. If, on the other hand, my proposal were adopted, the 
reader would walk into а quietly illuminated room, select his table 
and switch on the light, which would be concentrated on his book. 
When he leaves his desk, it should be, and would become a matter of 
ordinary good behaviour for him to switch off his light ; but should 
any one fail to do so, the assistants are always on the spot, and could 
easily remedy the omission. 

There would be, of course, a little extra first cost—£100 should 
cover it in any library—and if that is objected to, let that extra 
cost be saved out of the architectural] ornament. 

News Stands.—Much that I have said will apply with equal force to 
the news room. In the majority of libraries, although there is often 
a brave show of lights, the stands are badly and unequally illumi- 
nated. The rule appears to b> to distribute plain pendants through- 
out the room, regardless of the positions of the stands or desks, and 
consequently the amount of light reaching the newspapers is often 
ridiculously small. At some libraries the reader is able to admire 
the form of his own shadow in front of him, and has to read through 
the gloom of it. At Wandsworth, Kensington, and many other places 


a lamp is suspended directly over the stand—the very worst position 
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—for by reason of the extremely oblique direction of the rays the 
illumination is very small, and reading is rendered still more difficult 
in consequence of the puckerings of the paper. 

The best arrangement I have seen is at Cripplegate. The news- 
paper stands are 8 ft. long. for two newspapers a side, and 2 ft. from 
the end of each—that is in the centre of cach newspaper—is a bracket 
lamp (Fig. 4) at about the level of the top of the stand, and projecting 
loin. Ап illumination of about 31 candle-ft. is thereby obtained 
from only an 8 c.p. lamp. The lamps, however, are painfully visible 
whichever way you turn. A simple improvement would have been 
to have had deeper shades and to have had them directed towards 
the newspapers, as in Fig. 3. 

Pa per Gloss.—Vhis has not reccived the attention it deserves, and 
vet it is of great importance to the constant reader. Гат not aware 
of any paper—and I will not even except blotting paper— thst has 
not morc or less of a distinet gloss when viewed in the angle of геНес- 
tion from any bright light—and it usually happens that the ink is also 
glossv—consequently, not only is a greater effort required. to dis- 
tinguish details, but the excess of light and heat which may be un- 
noticed at first becomes eminently irritating and injurious in the 
course of a protracted sitting. This can easily be avoided, and it 
certainly should enter into the calculations of the illuminating 
engineer. 

Let us take a news stand (Fig. 2). If the lamp were at В the inci- 
dent light at A would reflect into the reader's eves ; in like manner, 
if the lamp happened to be placed higher or lower, then the glare 
would be seen at correspondingly higher or lower points on the stand. 
It follows, therefore, that to avoid glare from any part of a newspe per 
the lamp must be placed somewhere on the line DE. 

With regard to reading tables. The tops of these are usually level. 
but many are provided with a slight slope. I have often found that 
the gloss of a page makes it impossible to read it unless the book 15 
carefully tilted, and when there are the reflections of two or more 
lights it often requires considerable manipulation to avoid it. Јасһ 
reader besides having an apportioned space should, therefore, have 
an adjustable desk by which a book can be tilted to any angle. 


DISCUSSION. 

Mr. LEON GASTER pointed out that good library lighting was only to be 
secured by co-operation between the architect, the librarian and the 
lighting engineer, Excellent results had been obtained. he understood, 
in the Carnegie Libraries at New York, where Mr. L. B. Marks. the first 
President of the American Hluminating Engineering Society, had worked 
with the architect at an сату stage in the planning of the buildings. In 
this case 5 candle-ft. had been regarded as a desirable minimum amount 
of illumination on the reading tables. General illumination was provided 
and also local lamps, equipped with Holophane reflectors, over which 
were superimposed ordinary green shades. Special fixtures were also 
designed to light the shelves properly and yet sereen the eves of the 
readers. Мг. Gaster also alluded to the system of hanging chandeliers 
over the gangways in libraries, illustrating his remarks by reference to the 
Patent Office library and the library in the Institution of Electrical Engi- 
neers. This method might be improved from the architectural stand. 
point, but was apt to lead to most of the light being thrown on to the 
gangways instead of the reading tables. [n the Patent Office library the 
original lighting of the centre tables has recently been supplemented by 
local-table lamps, which enabled alternate chandeliers to be switched ой, 
Although the arrangement was necessarily something in the nature of a 
makeshift, the illumination on the tables had been increased about 10 
times. Yet in this section of the library alone a saving in the consump- 
tion of about one-fifth of a unit por hour had been secured. In the 
library of the Institution of Electrical Engineers he understood that the 
illumination on some parts of the tables was only 1 candle-ft. at present, 


but that the arrangements in this library were not yet complete. In. 


conclusion, Мг. Gaster expressed conviction that this discussion would 
be of great service in bringing home the desirability of scientific library 
illumination and rousing interest in this important question. 

Mr. J. S. Dow explained that, at Mr. Caster's suggestion, he had visited 
a number of London libraries, and he felt that he ought to express his 
gratitude for the trouble many of the gentlemen in charge had taken on 
his behalf. He then proceeded to show a series of lantern slides of 
different libraries, commenting upon the features in the lighting installa- 
tion in each case. In the first place, it must be recognised that different 
types of libraries presented quite distinct lighting problems. Thus the 
reading room library of the Royal Colonial] Institute was rather in the 
nature of a club reading room. Other libraries, like the British Museum, 
catered exclusively for the student. and a very restful form of lighting was 
essential. But т a reading room in a publie library more cheerful sur- 
roundings were usually aimed at, since in this case people merely entered 
with the object of reading the Papers in a casual manner. In the public 
libraries. visited the surroundings were invariably more subdued in 
reference libraries than in reading rooms, 0-3 candle-ft. being a usual 
figure for the surface brightness of the dark-hued papers employed. 
Under these conditions local table lamps were also found desirable, but 
general illumination was usually considered sufficient in the reading room, 
owing to the lighter surroundings. Мг. Dow then explained the use of 
the Holophane Lumeter in taking measurements of the illumination pro- 
vided on shelves and reading tables. As a rule, he had found that the 
illumination on the tables, while not a8 high as desirable perhaps, was 


rarely actually poor. In the Patent Office as much as 15 to 20 candle-ft. 
was met with immediately under the table lamps ; in the British Museum 
the figure was nearer 4 candle-ft. In some public libraries values about 
2 candle-ft. were met with ; indeed, this was rather a usual figure. Below 
2 candle ft. would, he thought. generally be considered insufficient, 
though in certain cases he had found values under 1 candle-ft. To assist 
concentration on the book the page should be brighter than the surround- 
ings, but according to Weber should not bear a ratio to them of more than 
100:1. In most caseshe had found the figure well within this, being nearer 
10: L, Shelf-lighting seemed to present а difficult problem. In almost 
every case studied the vertical illumination had been very far from uni- 
form, being perhaps 10 times as much at the top of the shelf near the light 
as what i t was on the bottom shelf. Thus, at the British Museum the top 
shelf received about 10 candle-ft., the lowest only 0:5. The complete 
shading of the shelf lights from the eyes of the reader was an excellent 
feature in this library. In many other cases the lamp projected from its 
shade and dazzled the eyes ; in fact, the reader would have been more at 
ease with no local shelf lamp at all. When general illumination was 
relied upon for the shelf-lighting the result was much more even. At the 
Royal Colonial Institute values ranging from about 0-4 to 0-6 eandle-ft. were 
obtained, yet, owing to the absence of glare, it was relatively easy to read. 
A good feature in this case was probably the illumination derived from 
(һе ceiling, which had a surface-brightness of 0-3 candle-ft. There 
seemed to be an opening for the use of special shelf fittings designed to 
give the best polar curve of distribution of light for the local conditions, 
In no case encountered did any serious attempt seem to have been made 
to meet the problem on these lines. 
power in the different libraries Mr. Dow explained that it was difficult to 
draw any obvious conclusions from these figures alone. since the floor 
area was utilised in such a different manner in various cases. The 
highest value of the watts per square foot seemed to be at the British 
Museum, where 300 reading lamps, using carbon filaments, were employed, 
and general illumination was provided by a series of five are lamps high 
up. In general the value varied from about 0:25 to 0.6. Ц might be remarked 
that several of the libraries for which this figure was highest suffered from 
the lowest table illumination. Mr. Dow expressed a preference for a 
combination of subdued general illumination with local table illumina- 
tion as the ideal system for a student's library. In many of the libraries 
met with. notably the reference library at Fulham, thes? conditions were 
aimed at, but in many others the use of unscreened clear bulb metal 
filament lamps presented an objectionable feature that called for remedy. 
In conclusion, Mr. Dow expressed the hope that these results, although 
somewhat incomplete and hastily collected, would serve to show the 
possibility of making actual measurements of illumination and deriving 
therefrom useful data. 

Mr. WaRbEN (British Museum) mentioned that in the reading room of 
the Museum one could read with comfort at any of the tables as well as 
by the arc lamps which were provided for general illumination. 

Mr. Н. V. Horwoop (Patent Office) said it was easy to lay down a 
lighting scheme for a new library, but they had usuallv to deal with 
existing fixtures. At the Patent Office they did not have the usual type 
of reader and they did not want the ordinary reading lamp. The readers 
might be searching and comparing drawings and diagrams and required 
plenty of room. This explained the wide space between the table stand- 
ards. Any illumination from 17 to 4 candle-ft. might be required. The 
only guiding factor had been to protect the reader's eyes and to give hin 
as much illumination as possible at a particular point. 

Mr. A. Е. TweNTYMAN (Board of Education) said that so far from their 
rooms being designed for their present purpose, it was a matter of con- 
siderable uncertainty where the library would be placed when they 
entered the present building. Not much attention was paid to the ques- 
tion of lighting for particular requirements. The architect had merely 
designed an ornamental chandelier for all rooms to be used for public 
purposes, and that included, of course, the library. The tables in that 
room could only be placed under the windows and only overhead lights 
were used. 

Mr. PripEAU (Reform Club) said that for general lighting in the main 
library, which was а long room, they had three clusters down the centre. 
For readers who sat round the fires circular chairs were provided fitted 
with reading apparatus. This was found quite satisfactory. Оп the 
reading tables the usual standard lights were provided, fitted with green 
opal shades. 

Mr. В. W. Снлмвеке (University College) said the general library at the 
college was lighted by standard lamps on the tables and clusters down 
each side. The table lights were satisfactory. but he thought the general 
lighting would be improved by putting concealed lamps along the cornice. 

Mr. C. T. Davies (Wandsworth) had hoped that something would be 
said on the question of gas versus electricity. He had experienced some 
little difficulty in the way of lighting and at West Hill had decided to use 
gas. Librarians had to adapt the place given to them as well as they 
could. The architects and the engineers would come along and say that 
certain lighting was required and the committee would listen to them, 
but not always to the librarian. 

Mr. W. WHITAKER (Croydon) said that the chief cause of the trouble 
seemed to be that the librarian was not consulted in the matter of lighting, 
but if the librarian made himself more aggresive he would probably be 
more often consulted, It was a very difficult matter to satisfy the re- 
quirements of all classes of readers. For general lighting he certainly 
liked retlected lighting from the ceiling. At the museum in Jermyn- 
street, where inverted arcs were used and the upper part of the walls was 
white, the lighting was excellent. That system, however, could not be 
adapted to every room. The library at Croydon was not built for a 
library; it was constructed as a hall, and, of course, the lighting for library 
purposes could not be carried out on the same)principles, 
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Mr. LAWRENCE [INKSTER (Battersea) said that, as to the relative quali- 
ties of gas and electricity, they had given up gas in the library at Battersea 
some 10 years ago. 

Mr. Frank Pacy (Westminster) thought the matter resolved itself into 
one of finance. The librarian was naturally anxious to get as much light 
as was required, but the necessary money was not always available. 
Unfortunately. in many cases the illuminating engineer, who should know 
what was wanted, was not consulted by the architect. One point was 
obvious, that for libraries the lighting should be diffused so that there was 
no actual glare. The walls of libraries ought also to be kept аа bright as 
possible. 

The PRESIDENT snid there had been no mention of the relative merits 
of gas and electricity because they were not there to discuss that point. 
As to the provision of proper illumination, they now knew that for table 
lighting a minimum of from 4 to 5 candle-ft. was necessary, and for shelf 
lighting about 14 candle-ft. It was for the Lighting Committees and the 
librarians to see that the contractors or the architects provided this mini- 
mum illumination whatever the source of light. 

'The diseussion was then adjourned to Tuesday, January 31st. 


SUB MARINE CABLES FOR LONG-DISTANCE TELE- 


PHONE CIRCUITS. 
(Concluded from page 591.) 


We give below a further abstract of the discussion which took 
place at the Institution of Electrical Engineers on Thursday, 
January 12th, on “ Submarine Cables for Long-distance Tele- 
phone Circuits," by Major W. А. J. O'Meara, C.M.G. An 
abstract of the Paper and the preceding parts of the discussion 
appeared in our issues of December 16th, 23rd & January 20tu. 


Mr. B. Davirs (Eastern Telegraph Co.) said experiments suggested by 
Sir Oliver Lodge were made in the laboratories of the Associated Tele- 
graph Companies some time ago with the object of producing a distor- 
tionless cable. Ап artificial line of the ordinary type used in submarine 
telegraphy was made, and into this they introduced inductances at regu- 
lar intervals right along the line. These inductances were ironless and 
were variable. Leakances were also introduced at similar intervals, and 
these intervals were represented by about 3 mfd. of the line. The inter- 
val corresponded with about a 10 naut length of cable of mean thickness. 
The leakance could be varied in resistance from zero up to 1 megohm, 
and the inductance could be varied from zero up to about 1 henry. The 
conductor of the cable itself could also be varied, so that the arrangement 
was flexible. The cable became extremely lively when distortionless. 
Signals issued at the distant end very much of the same character as they 
were sent in. The signals needed little or no correction in the way of 
shaping at the receiving end, and the line acted almost as an ordinary 
aerial line. From the distortionless point of view the experiment was a 
successful one, but, unfortunately, although the signals came out very 
crisp and sharp they were very attenuated. The product of the resistance 
and capacity. which was the main trouble of the telegraph engineer, was 
avoided, but another trouble was encountered —the product of the resis- 
tance and leakance. The one was just as vicious as the other telegraphic- 
ally. The leakance component could, of course, be reduced by increas- 
ing the inductance, but it was not considered feasible in practice to load 
the cable to a greater extent than 0-03 henry per naut. Owing to their 
inability to increase the inductance the distortionless cable had, for the 
time, to be abandoned. A cable loaded with 0-03 henry per naut and 
rendered distortionless by the application of appropriate leakanee could 
not be worked in practice under existing conditions of sending and receiv- 
ing if its length exceeded that corresponding to 11 seconds of plain cable. 
The next step was to try experiments on the lead cable without leakance. 
Thes? experiments were more promising, because here the attenuation 
was reduced to something considerably lower than the normal for the 
plain cable. 


_ Table I. — Cinparison of Plain with Loaded Cables without Leakaxee. 
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| | | Observed speeds in lettera per minuto. 


No. of cables. L. B. |-—-- : 
| SR-154 sec. SR = 24 sec. | SR = 32 sec. 

1. Unloaded... 00 | 1 W 280 220 

2. Loaded ...... O-O10h ! 150 60 340 28) 

3. Loaded ......! 0-0324 |250 800 440 | 370 


The table shows the observed speeds of three cables—viz., first, a plain 
cable; second, a cable furnished with inductance equal to that which 
would be given by cable 1 if wound with iron wire to a diameter of 1-4 
times the diameter of the copper; the permeability being 150: and, 
third, a cable similar to 2. but with u 250. И now the space occupicd 
by the iron load be filled with copper, the speeds for the three cables would 
be as follows (neglecting disabilities of receiving instrument at the higher 
Speeds) :— | 
Table II.—Speeds obtainable on all Copper Cables, the diameter of the 


А eing the same as that of the Iron Load, in Cubles (1) and (7) of 
a * 
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NN SR = 1:54 sec. | SR – 2:4 sec. | ЗВ, = 32 sec. 
440 


= 


ксы шыш ышы ыс ыз ас еа 
Speeds in letters per minute | 680 560 


Comparing cable 3, Table I. with the all-copper cable of Table IT. it 
would be seen that for the УВ = 1:54 scc. the loaded cable (when и 220) 
was 18 per cent. superior in speed to the plain cable. For the SR =o 
sec., with p= 250, the all copper cable was the better by 27 per cent. The 
situation was thus reversed. And lastly, for SR 3-2 see. the all copper 
cable beat the loaded one by 19 per cent. The distributed load was, 
therefore. abandoned, because the all copper cable was mechanically 
simpler than the loaded one, and possibly not more expensive They did 
not (ту, except in a very elementary way, the idea suggested by Dr. 
Silvanus Thompson—/.c., the inductive leak, That would be interesting, 
because thiscable had power of discrimination, which the orcinary non- 
inductive leak cable had not. Such à cable would hand on, as it were, 
the rapidly varying part of the signal. but leak to earth the slowly varying 
distorted part, but he feared that, in practice, the resistance of the leak- 
ance would have to be put up so high that the inductive component would 
become suppressed. With an inductive leak of low resistance the cable 
would act in a curions way, giving a peculiar kind of distortion. Prof. 
Thompson's cable reduced to its simplest form would, he thought, appear 
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asin Fig. 2. Ina cable with an inductive leak if the resistance of the leak 
be low. a signal of the form shown in Fig. 3 sent into the cable would be 
turned at the distant end into a signal of the form shown by Fig. 4, tho 
cable acting as if it were made up of a series of condensers. And he 
feared that before the signal could be properly shaped at the distant end — 
that is to say, be converted into that of Fig. 3 — Ще resistance of the leak 
would have to be high, and, therefore. they would have an inductance 
leak with a very large resistance component. and an inductance com- 
ponent correspondingly suppressed. In. this condition the cable would 
act almost as a cable furnished with non-inductive leakanec, Such a 
cable, however. would have а better chance of success if used for tele- 
phony, in which frequencies were high, rather than for telegraphy, in 
which frequencies were low. In 1905 à rew course was taken. И was 
found that an inductance of considerable value could be inserted at any 
peint with advantage. The size of the load varied from about 4 henrys 
to 40 henrys and mare, This concentrated inductance method could be 
immediately utilised for traftic purposes on existing cable, for it could be 
applied to both ends of the cable as well as at the landing points of twa 
sections of a cable, The advantage gained by the use of concentrated 
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inductance in mid-cable varied from 7 per cent. to 10 per cent. for each 
inductance introduced. It was found that the value of the inductance 
to be placed at the beginning of the cable was approximately 


йг osp (S y for simplex, where p had the usual meaning = тп, 


Subsequently, Mr. Judd suggested the use of a condenser S’ in series with 
such an inductance. The value of the inductance then becamo 
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for simplex. And this was the system now largely in use on the com. 
panies’ cables. The constants 0-48 and 0-707 were both empirical, R/S 
was the core ratio. They found that the effectiveness of the inductance 
depended largely on the character of the iron magnetic circuit. Closed 
magnetic circuits were useless. He would like to ask Major O'Meara 
whether the loss was experimentally proved to be due to eddy currents in 
the uniformly distributed load referred to on р. 10 of the proof. Was 
the absence of distortion in the Anglo-French cable—at a frequency of 
750—due to the apparent leakance? But the column for eB! on р. 47 of 
the Paper showed that the cable was far from distortionless at the higher 
frequency of 1,720. It would. be interesting to know what variations 
in the resistance, inductance, capacity and leakance were responsible for 
80 great a distortion at 1,720, even greater relatively than that produced 
by a plain cable. 

Mr. W. M. Morpry said he would not venture to express an opinion on 
the methods of loading cables, They were only on the threshold of this 
far-reaching subject. 1t was not only with telephone cables, but also with 
telegraph cables, that this question of loading was going to be of very 
great importance. He was pleased to hear what Mr. Campbell had said 
on the question of iron for the purpose. Mr. Campbell's tests were 
interesting, but they were, he gathered, tests on ordinary iron, and he 
thought Mr. Campbell had not specially investigated the region where 
they would have to work. That was the region approaching the hori- 
zontal, near the very beginning of the curves. They wanted a seale at 
least 100 times larger than Mr. Campbell's. Mr. Mordey then showed a 
curve (Fig. 5), which he said was an ordinary permeability curve of 
iron—or rather of stalloy. This curve went up to a maximum per- 
meability of about 3,600, or about 5,000 В. That was of no particular 
interest in this connection, where he imagined they would want to work 
at l or 2 B. The next curve (Fig. 6) showed some testa on the same 
material in which B did not risc above 2. The induction was there pro- 
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portional to the magnetic force. The permeability was seen to be about 
320. The dotted line showed the retentiveness. Up to a value of H of 
about 0-01 there was no retentiveness at all. If this was right (and there 
were theoretical reasons for believing 80) it meant there was no hysteresis 
under these conditions, and it was somewhere down in that region that he 
imagined successful continuous loading (if it was ever attained) would be 
reached, because it was not only important that there should be a high 
permeability, but a very low hysteresis, or no hysteresis, and а very 
high specific resistance in the loading material. This alloy was an en- 
couraging one from this point of view, as its specific resistance was some- 
thing like 50 or 60 microhms per cubic centimetre, and its ordinary 
hysteresis was very low. The effect of decreasing the loss in the loading 
material was equivalent in effect, was, he thought, the key to success. 
Something was said by a speaker at the last meeting about the effect of 
winding the wire on in decreasing its permeability. Не (Mr. Mordey) 
did not think the effect of winding would be to decrease the permeability, 


but it would very likely greatly increase the hysteresis unless the tension 
was kept down. With a pressure of 15 tons per square inch it was found 
the total loss might go up 50 per cent., but this must be by the hysteresis 
going up more than 50 per cent., as the resistance was certainly not 
lowered. The permeability in these particular samples remained very 
nearly the same. At much lower tension the effect might be quite 
unimportant. He might mention an effect that he pointed out in a Paper 
in 1905. Mechanical] pressure very largely increased the loss of energy 
from hysteresis. The increase disappeared as soon as the pressure was 
relieved, however long it had been on. 

Mr. W. P. GnaNvILLE said although it had been pointed out that the 
benefit on the trans-Channel cable was threefold, and, although that was 
perfectly correct, it was just a little bit fallacious, for the result should 
be compared with an old style cable on which the same amount of money 
had been spent. They should alter the ratio of the copper to the gutta 
percha. Instead of having 160 lb. of copper and 300 lb. of gutta percha, 
they should have something like 400 lb. of copper and 270 lb. of gutta 
percha, thus largely diminishing the resistance; and the better effect 
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would be quite apart from any loading coils. This showed that they 
must not consider that in every form of cable they got a threefold effect, 
but only in those cables where the conductive resistance was high. They 
would get with such a ratio what was called in the Paper drumminess. 
Taking it for granted that inductance coils must be used to get rid of this 
it would still be а great advantage to have that altered ratio, because it 
would enable the maximum effect to b» obtained with only 20 milli- 
henrys of inductance, as against 50 millihenrys rendered necessary by 
the small conductor used in the Channel cable,. Besides 25 per cent. 
was saved in the value of В. Then again it would be possible by using 
the lower inductance coils to have fewer coils spaced at larger intervals, 
thus reducing the mechanical] difficulties to a minimum, but if the same 
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attenuation constant was required as that which ruled in the Channe 
cable, then with a 270 lb. conductor only 7 millihenrys per mile were 
necessary, so that the problem was easier than where there was a 160 lb. 
conductor, although that apparently gave a threefold gain. Reference 
had been made to the air-space cable devised in 1897 by Mr. Willoughby 
Smith and the speaker, which was laid across from Wales to Ireland. It was 
mentioned that in that cable there was a serious defect due to cross.talk, 
although articulation was particularly good. In that cable they were 
dealing with just equal proportions of copper and gutta percha. If they 
had used the liberal amount that was used in the Post Office form of cable 
—viz., double the amount of gutta percha to the copper—he thought the 
articulation would have been better than it was, and the difficulty of 
cross-talk would at least have been eliminated. He thought they must 
look forward to high conductors, slightly loaded, and perhaps with some 
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form of air-space, and when they talked of lightly-loaded conductors they 
naturally turned to the continuous form of loading, a form which he 
thought was introduced by Krarup, and was largely used on the Continer.t, 

Mr. B. $. Сонех (National Telephone Co.) said he had prepared figures 
relating to tests for drumminess which, he thought, formed an additional 
argument in favour of using light conductors loaded pretty heavily 
instead of heavy unloaded conductors. Major O’Meara had stated that 
in the Anglo-French loaded cable the coils were placed 1 naut apart, the 
two end coils being $ naut from the ends. That was the general practice 
in loading land-lines when they were terminated by short lengths of un- 
loaded cable. He thought a greater improvement might have been 
attained by putting those two end coils in the cable huts, one each side 
of the Channel. He thought an improvement of 10 per cent. would approx- 
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imately have resulted thereby, because a certain amount of the loading 
would have affected the open wire line. With regard to leakance, the 
importance of this in connection with loaded lines had been mentioned, 
but nothing really definite had been given. Some time ago the National 
Telephone Co.’s engineers had to consider a case of 200 miles of 200 Ib. 
open copper lines loaded to 0-052 henry per mile, and some curves were 
calculated to show the effect of leakance on that line when loaded and 
when unloaded. Of the two curves shown in Fig. 7, one was 
for a loaded line and one for the same line unloaded. When the 
insulation resistance was about 0-2 megohm the loaded line was no 
better than the unloaded, and at 2 megohms per mile loop the 
loaded line was nearly as good as when the insulation was infinite. 
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The line was somewhat overloaded, and with a more suitable loading it 
was quite clear that with good maintenance there should be no very great 
difficulty in saying that loaded line would be very efficient, and that 
leakance would not play a very serious part in reducing the efficiency. 
On p. 41 of the Paper à doubt was expressed as to whether the attenua- 
tion constant of standard cable was really 0-103. This was its value at 
750 frequency. Ifa frequency of 5,000/2” were taken the attenuation 
constant was 0:107. This alteration was merely due to change of 
frequency. With regard to the proposals for new units, he thought 
there were serious objections to departing from the standard mile, and 
he could not quite see the necessity of some of the other terms 
mentioned by Mr. Kempe. 16 was true the use of 8 for attenuation 
constant was originated by Dr. Pupin, but as far as the National 
Telephone Co. was concerned they had been using a for the attenuation 
constant and В for wave length constant, because the real constant of 
telephonic transmission was the propagation constant and this was a 
complex quantity made up of а real component (the attenuation 


'eonstant) and an imaginary component (the wave length constant) and 


it was natural to write а 4-j8 than В and ja. If they were ever going to 
have a unit of the “ centibeta " type it might perhaps be advisable 
to call it the 'centialpha." Mr. Whalley had raised a point about 
the accuracy of ‘speech testing. Не (Mr. Cohen) believed that in the 
future they would be able to do away with speech testing, and use some 
method which would eliminate the personal equation, but at the same 
time, if speech tests were cairied out by experts, there would be no 
difficulty in obtaining accurate results. Dr. Thompson had referred 
to his method of loading by parallel instead of series coils. Calcula- 
tionshad been made to demonstrate the impracticability of this method, 
and the curves in Fig. 8 illustrated experiments that had been carried 
out with parallel loading. 

In the case illustrated (sce Fig. 8) the uppercurve showed variation of 
attenuation with frequency on an unloaded line consisting of 201 miles 
of 20 lb. conductor cable. The next curve showed the variation when 
the same line was loaded on the Thompson method with a 0-2 henry coil 
placed across the line every 5 miles giving a loading of 1 henry per mile. 
This spacingwas іп accordance with the Pupintpac ng formula. It would be 
szen that between the limits of 600 o to 1,100% indicated by the dotted 
1і лез, Пе attenuation variation was greater than when the line was unloaded 
The three ringed dots against this curve were obtained from an attenua- 
tion formula worked out by Mr. Shepherd for this form of loading. and 
agreed very well with the experimental results. The third curve s! ows 
ordinary series loading on the same line. "The attenuation variation is 
practically negligible. The dotted curve was obtained by measurement 
on the Anglo-French cable. He would like to ask what was wrong with 
this measurement. There must have been a great deal of unloaded cable 
in circuit, and, therefore, the curve did not give the true attenuation 
variation for the loaded cable. The dotted curve was obtained by 
measurement on the Anglo-French cable. He would like to ask what 
was wrong with that measurement. "There must have been a great deal 
of unloaded table on that circuit, and, therefore, that did not give the 
attenuation with frequency of that cable. 

Мг. J. G. Нил, (Post Office) said Prof. Thompson demonstrated that 
а periodicity of 750 per second on the Anglo-Belyian and Anglo-French 
cables very well followed the law laid down by Pupin, and that it was 
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really equivalent to continuous loading; but Prof. Thompson pointed 
out that they had to take into account many frequencies. He thought 
that demonstrated the fact that they had not only to pay attention to 


?ttenuation, but also to clearness of speech and articulation. It was a 
matter of practical experiment. They put in coils at different distances 
until they arrived ata point where speech was satisfactory, and then it 
was easy to calculate the wave-length, electrical constants of the circuit 
and the number of coils in it. Mr. Whalley had pointed out the dis- 
crepancies of the tests at St. Margaret’s Bay, and Fig. 2 on р. 9 of tho 
Paper would give a good illustration of the method employed on thos» 
tests. The result did not depend on one test—there were six different 
tests made—and they had a check in the fact that the curve was bound 
to follow a straight line in the case of a straight line load. It was а method 
requiring а lot of experience. As to reliability of tests on an artificial 
cable, they tested an artificial cable, and it was tested at different fre- 
quencies, and agreed very closely with tests on a real опе. The curves 
produced proved that too. "The second curve showed that the artificial 
cable did properly represent what would occur in practical worki rg. 

Mr. J. E. Krxcssury said he did not think it became him or others 
to make any remarks as to the efficiency of the people who made the tests, 
but he thought they might agree that the inferences drawn from the testa 
were not unreasonable. "The human element could not be eliminated. 

Using the places simply as illustrations, he thought it might be 
possible for Englishmen to talk between London and Calcutta, but it 
might not bo possible to talk between London and Astrachan by 
the respective inhabitants if the persons talking had only an imperfect 
knowledge of one another's language. Рог international service a wider 
margin must be allowed. They wanted the best, and should not be 
frightened by old experiences. 

Major О’МЕАВА (in reply) said he had tried to explain what had been 
done during the last 20 years. He had been misreported as to what. 
he said in Paris. Не did not say it was impossible to maintain a loaded 
cable; he only desired to draw attention to the fact that a loaded cablo 
was not so easy to maintain as an unloaded one. The majority of the 
faults which were shown on the map occurred through vessels catching 
hold of the cables with their anchors and then chopping the cable to 
release themselves, and some were due to catching on the rocks; but 
none to faulty manufacture. It was desirable to maintain equal spacing 
between the coils, but it sometimes became uneven owing to repairs done 
at various times. They had tried Prof. Thompson's method of loadir y, 
but had not obtained very satisfactory results. If Prof. Thompson would 
give them some further information as to the inductance and the dis- 
tances at which they should insert them, they would be happy to give 
the svstem a trial on a subterranean network; but there were reasons 
why the parallel loading was not one they could consider in the case of a 
submarine cable, as they would experience considerable difficulty with 
parallel inductances in fault localising, and they had to maintain the cablo 
in such a way that the interruptions were of the shortest duration. Prof. 
Thompson asked whether the current used on the load was tho true 
conduction current. He (Major O'Meara) thought it was a polarised 
current. They tested the cables with continuous current at 100 volts, 
and so far there was no appearance of anything in the nature of con. 
ductance leakage. Dr. Gustav Benischke, in the “ Elektrotechnische 
Zeitschrift’ of July 26, 1906 (p. 693), discussed the loss in condensers 
subjected to alternating charges, and, referring particularly to losses 
of energy in the dielectric due to residual charges, said the losses varied 
as the square of the voltage, and this was practically what they had 
found. There were indications really that the losses they experienced 
were dielectric losses, because in a loaded cable the losses were greater 
than in an unloaded cable. That was because the average voltage was 
naturally higher. Mr. Whalley had asked a large number of questions 
regarding the tests. The tests mentioned in the Paper were of two kinds, 
tests made with a machine and voice tests. Those made with a machine 
were remarkably close, but they did not agree exactly, as the conditions 
under which thev were made did not agree. "l'ho tests made at Woolwich 
agreed very fairly, but there the artificial cable that was added in one 
ease was 15 standard miles and in the other cases 10. Then possibly 
there were certain reflection losses, owing to the arrangement of the cir- 
cuit. That was dealt with on p. 15 of the Paper. Then on p. 47 Mr. 
Turner had given some tests. А machine was used which was specially 
designed for tests of that kind. If the tests at 752 frequency were taken, 
and the beta was obtained from the last column but one, then if the 
difference in length of cable was considered (this was a portion cut off the 
cable which was used at Woolwich), 41:704 knots in the one case and in 
the second only 40 knots, the result was 0153, the mean between the 
two tests made at Woolwich. He thought that was very satisfactory, 
and that there was not that difference which would appear if the cablo 
were dealt with under exactly similar conditions. In the voice tests they 
were dealing with many frequencies. It had been the custom to consider 
800 as the average, and therefore it was for that figure that the attenuation 
was given. They had been using 900 on the Continent, and he hoped 
in future the same frequency would be used here and on the Continent, 
and dus in America, for tests, so that the tests made should be com- 

rable. 

The CHAIRMAN (Mr. W. Duddell, F.R.S.), in moving a vote of thanks to 
the author, remarked that he thought the connection between the losses in 
cables considered as a condenser and the leakage that had been referred 
to was obtainable by a very simple formula. 


Erratum.—We regret that, owing to an error in copying from the 
MSS., the tables given bv Mr. B. Davies in illustration of his remarks, 
were attributed to Mr. F. Tremain. Mr. Davies’ remarks appear in 
abstract above, and these tables are now given in their proper place. 

ХотЕ.— Этсе Major O'Meara'slPaper was discussed on January 12th a 
number of written communications, with which we hope to deal next 
week, have been received by the Institution. "m 
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MODERN ELECTRICAL' DOCK EQUIPMENT WITH 
SPECIAL REFERENCE TO ELECTRICALLY OPERATED 
COAL HOISTS.* 


BY W. DIXON AND Q. Н, BAXTER, 


Summary.—This Paper deals with the electrical equipment of the 
Rothesay Dock on the Clyde. This installation has been carried out by 
the authors, and the results obtained show a great saving over hydraulic 
operation, while as regards reliability, &c., the electrica] plant leaves 
nothing to be desired. 


` At the summer meeting of the Institution of Mechanical Engineers, 
held at Cardiff in July, 1906, the gen: rel opinion appeared to be that 
hydreulic power only was sufficiently reliable for working coal 
shipping appliances, and that, no matter what other fields it might 
enter, electricity was not suitable for dock equipments, particularly 
coeling cranes and tips. The authors, while fully appreciating all 
the merits of hydraulics, are of opinion that where, in addition to 
reliability. economical working, cleanliness end flexibility are 
desired, the inherent advantages of electricity become apparent, 
eIthough it may not be possible to claim that one system is better 
than the other in any particular caso, zs every cquipment must 
depend on local end other considerations. There was once a difti- 


culty in applying electricity to the shipment of coal either by crancs 


Fie. l.—INTERIoR OF EXGINE ROOM, SHOWING FLYWHEEL GENERATOR SETS. 


or tips, but this has now been overcome, and electrical plant is now 
quite as reliable as hydraulic. 

The equipment at the Rothesay Dock on the Clyde, which was 
carried out by the authors. is then considered. At this dock coal 
is shipped, and iron ore, limestone and other mincrals importants, 
Some tests made with an electrical crane were so successful that it 
was determined to use the electrical drive throughout if hoists as 
satisfactory as those worked hydraulically could be obtained. The 
equipment of the dock is not vet completed, but sufficient time has 
elapsed since the commencement of working to speak with assurance 
28 to what may be expected of it, and while complete records over 
three or four years (which are not vet available) would undoubtedly 
be an advantage, it is hoped that the following particulars will not 
be without their value and influence on future dock development 
schemes: The appliances already erected consist of two 32-ton coal 
hoists, 18 4-ton cranes, 27 1-оп capstans, two 18 ft. tipping turn- 
tables, two 5-ton pierhead cepstans, an underground distribution 
system, an electric lighting installation, in addition to which two 
32-ton coal hoists and turntables, two 41-ton transporters, three 
4-ton cranes, and 12 capstans arc in course of construction. 

After much consideration it was decided to obtain a supply of 
energy from a separate power station, it being found that power 
could be generated to better advantage and at а lower cost by plant 
specially designed for the purpose. It was decided in this connec- 
tion to investigate the possibilities of further devcloping the system 
where excessive loads have to be dealt with, of coupling a prime 
mover either electrically or steam driven to а generator in conjunc- 
tion with a flywheel. All the known types of regulating apparatus 
designed to counteract the effects of irregularities of specd and load 
were investigated ; but while these, although differing in details 
yet in principle designed to attain the results aimed at, by varving 
resistance in the field circuit of the main generator, might have 
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* Abstract of а Paper read before the Institution of Mechanical 
Engineers, 
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been quite satisfactory in ordinary cases, they were deemed insufficient 

to cnsure a steady voltage under the more exceptional conditions. 
The combination eventually designed can be seen in Fig. 1, and 

consists of a specially arranged high-speed cngine of the triple. 


- 440 


Ето. 2.—VorTAGE DIAGRAM DURING Two MINUTES UNDER WORKING CONDITIONS. 


expansion type. capable of developing about 450 B.H.P. as а normal 
load when'1unning at any speed between 320 and 375 revs. per min. 
Direct coupled to the crank shaft of this engine is а continuous- 
curren main generator, ce pablo of generating current 
at а constant voltege irrespective of speed and load; 
this generator. which has a normal output of 340 
Е.Н.Р., With a considerable overload capacity, is used 
for supplving power to theordinary dock appliances. 
The requisite voltage reguletion is attained by means 
of a small machine, which is belt driven from the 
main sheft, and the satisfacto y results of this system 
ere evident from Fig. 2, which is a voltage diagrem 
taken under ordina: y working conditions. The end 
of the mein generator shaft remote from the engine 
is ext nded to teke г special flexible coupling. by 
means of which it is coupled to the flywheel shaft, 
on which is mounted the flywheel and two coal-hoist 
generators. The flywheel is entirely enclosed in a 
cast-iron esse, from which the air can be ex- 
hausted if necessary. When the coal hoists are 
not in operation considerable economy can be 
effected by disconnecting the flywheel by a special 
clutch. . 

Coal Hoists, — At present. there are two coal 
hoists, each being the high-level and of fixed 
type, so arranged that the loaded waggons 
are run on the tipping platform at the quay level, raised to the 
required height end tipped, efter which the empty waggon is lowered 
to the high-level inclined viaduct. leaving the hoist at a height of 


Fic, 3.—Ухтенок OF ATTENDANTS CABIN NEAR Tor or Hoist. 


б about 17 ft. from the ground, and gravitating to the siding, the 
cradle then being lowered to the ground level to receive the on-coming 
loaded waggon. It is always expedient to decide the working speeds 

‚ of dock appliances in relat'on to the complete cycle of operations of 

г which they form a part, but this is particularly во in the case of coal 
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hoists, as so many operations are involved in addition to the actual | sha't a pinion is fixed which engazes with the spir wheels firmly 


hoisting of the load that a high speed of hoisting, which, while 


causing a considerable increase in the first cost of the machinery, 
and also in the power required for working. does not 
result in a corresponding high rate of coaling. unless it is 
possible to deal with the other operations, such as disposal 
of coal in the ship, getting into po-ition of the loaded 
waggon, and the running off of the empty waggon, so 
expeditiously that advantage can he taken of a high 
hoisting speed. After careful consideration of the cycle of 
operations necessary to ship the maximum quantity of 
coal under the system of coaling generally in vogu: at 
docks on the Clyde, where entipping waggons are used, 
it was decided to adopt a mean hoisting speed, allowing 
for acceleration and retardation of fabout 100ft. per 
minute with full load, corresponding toa time of 30 seconds 
for the full height of 50 ft. ; this speed, with a full un- 
balanced load and a combined mechanical and electrical 
efficiency of 72 рег cent., being equivalent to about 300 E.H.P. in 
the motor. Perhaps the most difficult motion of a ‘coal hoist to 
deal with electrically is the tipping, as this has to be accomplished 


Кис. 4.—32.ToN Солі, Hoist. 


very expeditiously through a comparatively short distance, usually 
а maximum of 45 deg., and with a degree of accuracy very difficult 
to attain under such varying conditions and loads. It is always 
necessary to accelerate quickly, and som:times to stop 
suddenly, and thus give such an impetus to the ma'erial 
being shipped that it will leave the waggon without sticking. 
Frequently this motion has to be repeated through small 
angles of travel several times before the whol2 of the 
material leaves the waggon. ‘To tip the full waggons to a 
maximum angle of 45 deg. in six to nine seconds requires 
power almost identical to that for hoisting, so that the 
motors for the two motions are duplicates. 

From Fig. 4 it will be seen that the design of the struc- 
tural work and arrangement of shoot, jib cranes and other 
auxiliary apparatus is on usual lines, the essential 
difference being that all the gearing is at the top of 
the structure, which has been designed to carry this 
additional weight. The hoisting motor drives, by means of an | 
elastic coupling and also an ordinary jaw coupling, a pinion which 
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fixed to the hoisting drums. the drums being so arranged that the 
ropes go directly to the cradle without the intervention of guide 
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Fic. 5.—VorTAGE DIAGRAM OF ONE COMPLETE CYCLE OF OPERATIONS 

IN ONE MINUTE. 
pulleys. The whole of the gearing, with the exception of the motors, 
is erected upon a cast-iron bedplate to obviate errors in erection, and 
both motors are mounted upon one baseplate, which is bolted to the 
gearing baseplate. For the purpose of taking up the slack of the 
tipping rope during the raising of the platform a third drum, of 
barrel shape, towards one end, is connected to oneof the hoisting 
drums. The tipping motor is a duplicate of that for hoisting, and 
the gearing generally is similar, excepting that only one drum is 
employed. 

In view of the heavy loads to be dealt with, спа the precision 
with which the cage and tipping cradle have to be brought to a stop 
at any predetermined position, the brake gear is of great importance. 
The brakes for both hoisting and tipping are of the friction clinch 
tvpe. the brake bands being kept tight during the hoisting, and the 
clinches revolving freely in the hoisting direction. By this means 
the load is held in suspension immediately power is disconnected 
from the motor. In lowering, the brake bands are released by 
electromagnets in the usual way. Due to the fact that the hoisting 
and tipping motors are duplicates of exch other. it has been possible 
to provide a simple arrengement by means of which one motor can 
work both motions in cese of breakdown to either motor, thus 
enabling coaling to be proceeded with and avoiding any serious delay 
in the departure of a vessel. 


Ву the specie! relation between the generating plant and the 
motors on the hoists, a very simple control arrangement is possible. 
The whole of the control is arranged from the attendent’s cabin 
situated near the top of the hoist. & genere! view of which is seen in 
Fig. 3. Аз сап be seen from the illustration, there is only one 
control lever, which works in а quadrant or frame, and, by moving 
this lever in the various positions, the attendant has control of the 
hoisting. tipping and jib crane, the onlv other controller being a 
small one for controlling the slueing of the ЛЬ crene. Gearing is 
arranged in connection with this control lever frame, which auto- 
matically renders it impossible for any of the motions to exceed 
their predetermined efforts, and it is also impossible for the atten- 
dant at starting to move the lever at such a rate as to accelerate at 
too great a speed, and consequently throw an undue load upon the 
generating station. In fact, at ell points of possible danger. the 
automatic adjustments come into operation, and prevent апу damage 
from error of omission or commission on the part of the attendant. 
In actual working it has been found that the control is во perfect 
that the cradle can be brought to rest quite smoothly at any desired 
position, and in a similar manner the tipping platform can be quite 
smoothly stopped at any desired position. The waggons while on the 
hoist and when being run off are thus protected from the rough usage 
to which thev are frequently subjected during coaling operations. 
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Fig. 6.—CuRRENT DIAGRAM DURING THE SAME CYCLE OF OPERATIONS. 


At the official trials of this equipment the efficiency worked out at 


72 per cent. During the coaling of a ship two ycars afterwards an 


engages with a spur wheel upon the countershaft, this spur whcel and | efficiency as high as 80 per cent. was, however, obtained. The 
роп running in a cast-iron casing. At each end of the counter- | electrical instruments were fixed in tlíe generating station, so that 
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this result includes the distribution losses. Further, it was obtained 
at half а load, and therefore shows the high efficiency of electricity 
over wide ranges of working. а condition impossible of attainment 
with hydraulic power. То this property and the other advantages 
inherent in electricity are due the results obtained which compare 
favourably with hydraulic working, though not taken under con- 
ditions coaducive to very great economy. 

The total coal and other material shipped by the two hoists during 
12 months was 556,419 tons. The units consumed during this period 
was 80,164. and the number of waggons dealt with 70,604. During 
this period аз much as 23 tons of coal per unit have been shipped, 
while, including all distribution losses and also the power necessary 
for the working of all auxiliary apparatus on the hoist, including 
the jib crane, edjusting of shoot and shoot point, &c., the current 
consumed over the whole period only averaged 1 unit per 6-94 tons 
of coal shipped. As emphasising the adverse conditions under 
which the hoists are at present working. it will be noted that 70.604 
wazgons were handled in shipping 556,419 tons of coal, or an average 
of on!y 7.88 tons of coal рег waggon. 

The consumption of energy for coaling by electric hoists, including 
distribution losses, is 0-131 unit per ton of coal shipped when wo-king 
to a height of 46 ft. This at Id. per unit is equivalent to 10s. 114. 
per 1.000 tons of сом] shipped. 

For coaling by hydraulic hoists the consumption is shown to be 
25,220 gallons, which at 9d. рег 1,000 gallons is equivalent to 18s. 114. 
per 1.000 tons of coal shipped, showing a saving of 8s. per 1,000 tons 
in favour of electricity. The figure of 9d. is a fair average of the 


Fico. 7.— TURNTABLE IN TiPPING Position. 


viv ving figures obtainable. Under the heading of maintenance the 
cost of electri:al cosl-hoist plant does not seem likely to exceed that 
ozerated by steam or hydraulics. The results obtained with the 
turntables, cranes end capstans are set out in full in the Paper, and 
ere shown to be equally favourable to electric working as are those 
of the coal hoists. | 

The question of power distribution is of more than ordinary 
importance in docks and similar places, where heavy traffic, sub- 
sidence of the ground, wet and storms have to be contended with, 
while person] safety, protection from damage and genera! con- 
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Fico. 8.—CuRRENT USED WHILE OPERATING TURNTABLE. 


venience for making connections. At Rothesay a culvert originally 
intended for water pipes was available. This runs parallel with the 
quays end elong their whole length. The question, therefore, 
resolved itself into deciding whether insulated cable or bare copper 
strips supported on insulators should be used. After consideration 
it was decided that there was no real reason why, if due precautions 
were taken, the system should not be successfully adopted. Special 
attention was given to the design of the fixtures and the insulators, 


} 
T wages, repairs, &c., to produce this amount of energy would be 0-34. 
per unit. The actual works costs are, on an average, with a consump- 
30 tion of approximately 560,000 units per annum, approximately 0-89d. 


with a view to the prevention of any possibility of leakage or elec. 
trolytic action. The fixtures are suspended from shackles in the 
roof of the tunnel, and consist of two vertical tubes, on which are 
four insulators, and upon these the cross-bars for carrying the strips 
' rest, the top and bottom strips being of opposite polarity. Con- 
ductors of one polarity are supported on a separate insulator, while 
those of the other polarity are carried in grooves on one insulator. 
| This is necessary to prevent electrolytic action, and for the same 
reason the insulators differ 11 the material of which they are com- 
posed. The connections to crane boxes, capstans, &с., are made by 
bolting a cable lug on the distributor, from which the cables are laid 
on the solid system, these connections being chiefly in a straight line, 
and not averaging more than a few feet in length, so that should a 
fault develop it can be readily located. In addition to the ease of 
making new connections, the system itself is extremely flexible, as 
the “ feeders " can be coupled in at any desired point on the dis- 
tributor, thus rendering it possible to so adjust the current in each 
feeder as to ensure an even drop in voltage over the whole system. 
While not claiming that this system is a cure for all the evils that 
beset distribution schemes, the results of working in the present case 
have been such às to prove that, when properly installed, it is flexible, 
reliable and comparatively cheap, the saving effected in this instance 
being several thousands of pounds. No fault in the tunnel or on the 
solid system of sufficient magnitude to cause a stoppage has occurred 


Fic. 9.—4.ToN JiB CRANE. 


since the commencement of working, notwithstanding that, although 
it was expected that the tunnel would be quite dry, and every pre- 
caution had been taken to render it 80, water still finds its way in, 
and renders the tunnel extremely damp at some plazes. 

Аз mentioned in an earlier part of this Paper, full working records 
are not yet available. but there is eve-y reason to anticipate that, 
with the dock completed and working at full capacity, when the 
annual consumption will be approximately 1,500,000 units, the total 
cost to produce this amount of епэгру, including works costs and 
capital charges, will be under the estimated figure of 0-94d. per unit, 
this view being confirmed by taking as a basis the figures already 
ascertained. It was estimated that approximately 600,000 units 
per annum would be required to operate the first portion of the dock, 
and that the works costs, including coal, water, stores and oil, 


per unit. Taken over periods during which the dock was busy, and 
consequently more units being generated, these costs were in the 
neighbourhood of 0-64. per unit. The capital charges at present 
increase the above figure of 0:894. to approximately 2d. per unit, but, 
of course, in the incompleted state'of the dock, these capital charges 
are out of all proportion. ‚а 
It would be interesting to make a comparison on this basis with 
corresponding costs for hydraulio power, but, unfortunately, all 
records available are so widely divergent that it is difficult to obtain 
a reliable figure. The figures obtainable, varying from (say) 2d. to 
ls. 94. per 1,000 gallons at a pressure of 750 lb., cannot obviously 
be on à common basis, but in any case the fact must be recognised 
that, whereas the supply of electricity to any given quantity of work 
is a direct measure of the work done, the supply of water, in the case 
of hydraulics, is always more than the quantity required, and there: 
fore some of it is wasted ; this waste may vary from 5 to 50 per cent, 
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It has been shown in an earlier part of the Paper that, under con- 
ditions particularly favourable for hydraulie power, the cost of 
shipping 1,000 tons by electric power would be 8s. cheaper than by 
hydraulic power. This figure is eminently satisfactory, particularly 
in view of the fact that, when deciding to adopt these coal hoists, 
it was not anticipated that the cost for shipping coal would be below 
that of hydraulies, the object being to have available electric coal 
hoists which would be as reliable in working as hydraulic hoists, and 
во secure the advantage of having the whole of the dock electrically 
equipped. 

It is admitted that where cranes are working under ideal condi- 
tions for hydraulic power—that is, at full load—there is nothing 
to choose between the systems. but as these conditions are rarelv 
or never met with in actual working the advantage is with electric 
cranes. Electric coal hoists have been shown to be more economical 
than hydraulic hoists. and electric capstans much more so. 

It has been suggested that in order to secure the advantage of 
adopting the power best suited to the appliance operated a dock 
might be equipped with a combination of both forms of power ; but 
obviously such а compromise has many objections, and it would 
appear quite unnecessary, since electric power has now been proved 
to be quite reliable and economical for working all dock appliances, 
a feature not possessed by hydraulic power. This, together with 
the fact that the current for lighting is also produced by the electric 
plant, results in a better load factor and a consequent reduction in 
generating cost. 

Summarising these conclusions, the authors submit that they 
have by this entirely electrically-equipped dock shown that, apart 

from the admitted advantages of electric power, the relative position 
of electric and hydraulic power is now: Electric and hydraulic 
systems are equally reliable; the cost of working with electric and 
hydraulic power is equal at full load, but under variable and low load 
conditions electric power is cheaper; electric power has now the 
equivalent of the hydraulic accumulator ; electric power can be 
applied to all dock appliances, and has greater flexibility than 
hydraulic power. 


MODERN LONG-DISTANCE TRANSMISSION OF 
ELECTRICAL ENERGY.* 


BY W. T. TAYLOR. 


&ummary.—'The author, after a short introduction, deals first with the 
general design of long-distance transmission systems worked at pressures 
up to 100.000 volts, poles, insulators, protective devices and switchgear 
receiving special mention. 


Introduction.— As a notable example of long-distance transmission 
to a small consumer the Central Mexico Light and Power Companies 
have recently constructed a steel tower line 78-5 miles for an operat- 
ing voltage of 100,000 to the city of San Luis Potosi, which is approxi- 
mately 200 miles from the nearest generating station, the maximum 
load at the present time at this receiving end being 1,200 kw. Before 
entering into the contract it was thoroughly worked out Бу the 
companv's engineers in Mexico and in Colorado (Central Colorado 
Power Co.), who found that the proposition was a paying one. Of 
course, this was not the only thing the company bad in view before 
going in for a concession and an expensive transmission line and 
sub-station ; nevertheless, it was the only consumer at the time. 
^ince then another receiving station has been developed at San 
Filipé. 

General Design.—In considering the general feasibilitv of a long- 
distance transmission system the engineer is first called upon to 
furnish the data upon which the design, construction and operation 
will be based. It is very important that accurate estimates of the 
earning power of the project should be made. Factors such as 
government contracts, future extensions, legislative limitations and 
general legal matters ате generally left to the financial administra- 
tion. In considering the transmission lire only there are few con- 
ditions, except the distance and the amount of power to be trans- 
mitted that limit the feasibility from a financial point of view. 
Of course, conditions such as passing over a mountain covered 
throughout the year with snow and subject to dangerous slides, or 
crossing à dangerous and expansive jungle, affect the conditions of 
transmission, the economy of any line being taken as the ratio of 
the annual expenditure to the total receipts from the system. 


neers, 


the increased cost of apparatus necessary to increase the trans- 
mission voltage is not counterbalanced by the saving in copper and 
even where the saving justifies a higher voltage it is important to 
inquire into the possibilities of trouble from such higher voltage. It 
is sometimes better to adopt a lower voltzge with more line copper 
or an extra heavy insulator than to run the risk of repeated inter- 
ruptions. 

On long distance and important systems (such as 100,000 kw. at 
135.000 volts) the author is of opinion that split conductors will be 
employed, г.е., two or more conductors for each phase of the system. 
These conductors will be supported on separate insulators through- 
out the entire length and only connected in multiple by means of 
switches at such points on the line as will facilitate continuity of 
service. Such an arrangement will reduce the reactance and 
increase the capacity of the line and will become more and more 
necessary as the transmission distance becomes longer. 

In the operation of transmission systems it 1з important to keep 
good regulation. It is impossible to give satisfactory service, unless 
the fluctuations of voltage can be kept within the limits of from 
3 to 8 per cent.. depending on the size and length of transmission 
system and the character of the load. Many vears of experience, 
too, have shown that the design, installation and correct location of 
switches for a generating station transmission line and receiving 
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Fic. 1.—100,000-уогт Transmission LINE CONNECTIONS. 


station have a very important bearing on the continuity of ‘service 
of a large system. It is a well-known fact that in order to operate 
a long-distance transmission system, it requires considerable gene- 
rator capacity, even at no load, that is, when the linelis absolutely 
open. Аз a practical illustration of this take the Southern Power 
Co., which has a 7,000 k.v.a. load on its 100,000 volt lines when all 
the switches are open at the receiving ends. 

Last year saw a radical change in the design of high-voltage oil 
switches of 100,000 volts or less. The part containing the oil is of 
sheet steel similar in every respect to the tank of a high-voltage 
transformer; it is located on the engine-room floor with its switch 
mechanism and relay and is arranged to operate either mechanically, 
electrically or pneumatically. Its adaptability to any location in а 
generating station or sub-station has simplified the high voltage 
wiring lay-out, and consequently cut down the cost of expensive 
brick wall and barriers. During the early part of the present year 
the author was present at the Schenectady works (General Electric 
Co.) during the first tests on some 110,000-volt switches of this 
design. One of the tests with which the author was connected was 
that of a 100,000-volt electrically operated (primary relay) oil 
switch for the Mexican Light & Power Co. The switch bushings 
are of the concentric, compound-filled type and designed to fit half- 
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wav into the steel tank. The maximum alternating-current voltage 
impressed on these bushings, i.e., from bushing to earth or tank, 
was 375.000 volts. One of the most interesting parts of this switch 
is а new departure in the design of a series transformer which is made 
to slip over one of the bushings. 

With the best mechanical construction and insulation a trans- 
mission line will be a failure, so far as continuity of service is con- 
cerned, if its general lay-out is not interchangeable by means of 
sectionalising and cross-over switches conveniently located, and if 
the location of line be hard to get at for repairs. "The simpler the 
lay-out and construction, the better it will be for patrolling, inspect- 
ing. and convenient sectionalising. in case of trouble or necessary 
repairs. The exact length of each section will depend a great deal 
on the roughness of the country through which the line is built, the 
number of branch lines. and the relative importance of sections. 
The line switches may be located on the line structures themselves, 
ог а separate switch and patrol house may һе built. Fig. 1 shows 
line arrangements that are giving good service. The electrical 
apparatus of all modern 60,000 to 110,000 volt transmission systems 
have their generating and receiving stations arranged to conform so 
far as the wiring lay-out is concerned with a combination of schemes. 
of which Figs. 2. 3 and 4 are examples. 

Transmission Line Poles and Towers.—Practice is now steadily 
leening towards the use of steel towers rather than wooden poles 
and structures, owing to the increasing cost of the latter. "The 
fundamental features required to be known in the design of steel 
towers are :—Topography of the country through which the line is 
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to be run; character of ground for tower foundations ; number of 
towers per mile; arrangement of conductors; distance apart of 
conductors ; size of conductors ; Whether with or without overhead 
earthed cable; facilities for the distribution of line material. 

Most tower lines now in operation are using overhead steel cable 
earthed at each tower. This both provides overhead anchorage 
and protection against lightning. The question of depreciation of 
a steel tower due to corrosion has not vet been definitely deter- 
mined. Depending on the quantitv of galvanising, climatic con- 
ditions and the amount and class of material used. the life of a steel 
tower should not be less than 35 years when erected in а concrete 
foundation. 

As regards wooden poles the preservation should always be forced 
into the pole to neutralise the sap. Tarring, painting or sealing 
the surface is worse than useless. No matter what the length of the 
pole the lowest conductor should never be less than 22 ft. from the 
ground. 

Line Insulators.—As the result of experiments and testing it is 
known that size alone will not produce efficiency in ап insulator, but 
that thefamount of surface as compared with the weight of the mass, 
hears a definite relation to its efficiency. Insulators should be во 
designed as to withstand extreme weather conditions. Climatic 


conditions vary so much that an insulator which gave entire satis- 
faction in one place might be inadequate for similar work in another: 
place. ' 

The wooden pin has an advantage that it provides a certain 
amount of insulation, and the electrostatic field with the resultant 
brush discharge is much less pronounced than with a metal ріп. It 
is, however, subject to injury by brush discharge at the pin, and 
when this occurs, or an insulator breaks down, the pin is destroyed, 
thus allowing the conductor to fall on the eross-arm, which will also 
be destroved if of wood. The metal pin has the advantage of 
mechanical strength and holds the insulator and conductor in 
position, even though the insulator may be broken down electrically. 
Where long spans are emploved metal pins are necessary in order to 
obtain the required mechanical strength and sefet v. 

Insulators,—One of the most important improvements in recent 
years has been the development of the so-called suspension tvpe 
insulator. For high-voltage transmission lines the suspension-type 
insulator supersedes the pin-type insulator, and at the present time 
is considered standard for lines operating at voltages above 60.000. 
Unfortunately it requires a higher tower, which is a disadvantage, 
but the extra cost involved is offset by using less material for cross- 
arms and the tops of towers. 

As an example of low maintenance cost of a transmission line 
operating with suspension-tvpe insulators, and a line operating with 
the pin-tvpe insulators, experience with the Guanajuato Power & 
Electric Co. and the Michoacan Power Co. (branch companies of the 
Central Mexico Light & Power Co.) show thet there is a great saving 
in favour of the suspension-type insulator. For I2 months’ opere- 
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Ес. 3.—Lay-ovut For 100.000-vorT GENERATING STATION. 


tion of the two transmission lines, one with 85 miles of line using the 
suspension-type insulators, and the other with 110 miles of line using 
the pin-type insulator, careful records show a saving in insulators 


alone of 90 per cent. in favour of the suspension-type insulator, or 


10 per cent. of the maintenance cost of the line equipped with the 
pin-tvpe insulator. "E 

The method of construction of the suspension-type transmission 1$ 
to place at regular intervals along the line, about a mile apart, extra 
strong towers where dead-end insulators can be installed, from which 
the conductors are drawn up and dead-ended. Between the dead- 
end towers the conductors эте hung loosely from eech insulator— 
that is, loose enough to slip through in case of breakage. 


The design of insulator used on the Centre] Mexico Light & Power 
Co.'s lines is of the suspension type, and bears many points of con- 


siderable interest both as regards its mechanical and, electrical 


qualities. In designing this insulator the aim has been to get maxi- 
mum arcing length efficiency—that is, the retio of the voltage at 
which the insulator flashes over to the breakdown voltage of an air- 
pag equivalent in length to the insulator. А three-piece insulator 
of this type, connected in series, has a dry flesh-over of 220,000 volts, 
and a wet flash-over of 130,600 volts. The flash-over values of this 
insulator show about 12,750 volta-per inch length of insulator under 
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dry conditions, and about 7,600 volts per inch length of insulator | 


under standard precipitation. Each piece or unit of the insulator 
has a dry flash-over of about 90,000 volts when used individually, 
but as the distance between units is less than the equivalent air-gap 
for the flash-over of the unit, the flash-over of the complete insulator 
is leas then the sum of each unit taken separately. 


Protection.—A method of protection giving the most promise for 
long-distance lines. is the overhead earthed wire. At the present 
time quite a large number of long-distance transmission systems are 
receiving protection against lightning by the use of this method. 
Of course, the cost of an earth wire for the entire length of trans- 
mission is а serious matter, but under favourable conditions it is 
possible to erect transmission towers in which the earth wire strung 
elong the tops of towers shall be an important factor of the mechani- 
cal stability of the line, and in the case of lines over 100 miles long it 
will probably save its cost by permitting a reduction in the weight 
of towers (intermediate) and dead-end towers, and their guys as the 
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THE BRIMSDOWN METAL LAMP WORKS. 


An interesting event took place on Friday last, when a 
number of technical journalists visited the metal lamp factory 
of the Imperial Lamp Works (Ltd. аё Brimsdown. Our 
readers will be familiar with both the advertising posters and 
also the lamp products of this Company, which are marketed 
under the trade name ^ Brimsdown.” The lamp is manufac- 
tured under the patents of Dr. Küzel, which cover the use of 
tungsten in colloid form. We understand that im the develop- 
ment of the present works a number of improvements in the 
manufacture of colloid-tungsten lamps have been introduced, 
and that processes are in use which are the outcome of experi- 
menial work carried out in this country. This is an interesting 
fact, because practically all the original work on the metal 
lamp was carried out in Germany, and even the most recent 
developments are of Continental origin, We were assured, 
however, that most of the methods in use at Brimsdown are 
the outcome of researches carried out in this new factory. 

The party was conducted down to ihe works by Mr. J. G. 
Chiswell, the sales manager, and at the works wes received by 
Mr. E. Sharrer, the managing director, А complete tour of 
inspection was made, and at the outset we may state that 
every facility was given the visitors to inspect the plant and 
make note of the methods in vogue. No secret was made of 
the filament making, and the subsequent processes of drying 
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Fic. 4.—100,000-voLT SuB-STATION FOR 
THE City OF DENVER. 


earth wire may be used to advantage in helping to guy its section on 
lines constructed with the suspension-type insulators. 

The Grand Rapids-Muskegon Power Co. protects its 110,000-volt 
line without an overhead carth wire, and apparently the method 
used is effective. Ап angle-iron extension 6 ft. above the topmost 
cross-arm is installed above the conductors which acts as a lightning 
rod, the angle-iron base extending 2 ft. below the cement founda- 
tions, Another method for the protection of lines from lightning is 
being used on the transmission system of the Jhelum River Power 
Co., India. Two eerth wires are strung above the top cross-arm, 
each pole structure being a double form of pole, the conudctors being 
in the centre, and the ground wires on the outside and above the 
poles. А few years ego it wes thought that this method of protec- 
tion might be better than the use of a single centrally located earth 
wire, and with this in view it was finelly decided upon. The line 
structure throughout is of the two-pole form, which extends for the 
most part over г, very wild апа mountainous country at ап average 
altitude of 6,000 ft., end located st the foot of the Himalaya Moun- 
tains. At every alternate pole the ground wire is grounded, say, on 
the right to а 12 in. by 12 in. g-lvanised iron plete, and on the left 
one-pole structure in а similar menner. Аз fer as the author is 
sware, no trouble of any kind from lightning has occurred, though 
during the months of May, June and July the attack of lightning is 
very severe. A single earth wire may do much to relieve the strain, 
but a much more certain arrangement will be obtained by using two 
earthed wires, one on each side of the line. In the choice of lightning 
arresters for high voltages and long-distance lines there seems to be 
little to select outside of the aluminium type, multi-gap type, and the 
water-jet. The type that has forced its way ahead and repeatedly 
demonstrated its value is the aluminium arrester. One of the most 
important points to remember in the installation of lightning 
arresters is the earth connection. 

| (To be Concluded.) хад 
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Fic. 1—GeNERAL VIEW or FILAMENT FACTORY. 


and forming the filaments to render them tractable in the 
hands of the operators who have to mouni them on the sup- 
pores in the lamp bulb. 

Turk Works. 


The land on which the works stand is some 5 acres in area, 
and at present is about half occupied by existing buildings. 
The shops have been laid out wich a view to extension, and by 
merely roofing in the space between two of the existing build- 
ings а lighs and commodious Бау is obtained. While com- 
parisons are always odious, we think thai the lev-out of the 
shops, the warming and veniilation errangemenis, the abun- 
dant lighting and the general study of the comfort of the 
employés, who are mostly drawn from the geniler sex, are in 
every way the best which have come under our noiice in a 
works of this class. The shops, though lofty and generally 
spacious, being in no way overcrowded, are warm and sweet, 
and the operators, both male and female, are all seemed to be 
be of a good class. 

The various processes of manufacture are allocated to dif- 
ferent sections or buildings in the works. The exterior of the 
filament factory is shown in Fig. 1, and in this building are 
the chemical, forming and gauging departments, all engaged 
with filamentis alone. Fig. 2 shows the interior of one of the 
chemical laboratories, and Fig. 3 Wlustrates what is known as 
the chemical department. This section of the works we regard 
with especial interest, because it has been our experience, in 
looking over such metal lamp works as are open to inspection, 
to find the actual filament-making departments under lock 
and key. 
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At this juncture it may be remarked thai the filaments in 
the Brimsdown metal lamps ere produced from colloid-tungs- 
ten, and not from tungsten powder, аз we believe is the case 
with praciically ell ocher squirted tungsten lamps. The colloid 
із mixed with weer in the chemical department, and the 
solution is placed in bottles which are clamped securely in 
frames and roteied slowly through gearing by a smell moior. 
These frames are shown in ihe foreground in Fig. 3. The 
process is one which ensures che thorough mixing of the wozer 
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Fic. 2.—CHEMICAL LABORATORY. 


and ihe colloid-iungscea. The mixture ts chen reduced to a 
plastic вице by anviher process and passed between weier- 
cooled rollers. From these rollers it emerges as èn extremely 
thin sheet of metal, and is twisted up and pressed into а cert- 
ridge. This cartridge is pessed into the squirting department. 
è general view of which is given in Fig. 4. 

The accual squirting of the filament is carried out boih by 
hand pressure end hydreulic pressure. In ihe illustration 
(Fig. 4) three hvdrzulie presses will be 
noticed on the righ) and six hand presses 
on the left. The meterial{ is! squirted 
through diamond dies, which very in die- 
meter according to the candle-power and 
voltage of the lamps for which the fila- 
ments ere intended. The squiriing is 
carried ou veriically downwards, and ihe 
thin metericl is received on г ]етсе card, 
which is moved backwards end forward; 
50 аз c0 spread the filamens over che card. 
When the card is full ic is passed on to 
benches in snocher pare of the same shop, 
ond in the sofi state ithe filements are 
divided off inio loops. Thev are then laid 
in тег] ireys, which are placed in baking 
ovens. In chese ovens the moisture is 
driven off, and ibe filameni loops are chen 
cuv off co standard lengths. 

ForMING DEPARTMENT. 
This роглоп of the works is one of the 
most interesting, because № contains c 
quantity of speciel epparetus which 
has been designed and manufactured 
by the Company’s experts. This ap- 


circuit. Ammonia gas is admitced in è certain quantity into 
the bell, and an exhausting tube is also provided to extract the 
air and other products during the forming process. Current 
is applied to the filamenc, and the voltage is gradually raised 
from practically nothing to 50 per ceni. bove normal. During 
this process the filemens shorvens meiericlly, and at the same 
time raises а tungsten weigh’, which puts the loop іл the 
centre. All the binding meerialiis driven out of the filament 
end only the vungsten metel remains. The entire operation 
is cutomaiic efter the bell has been lowered, 
ond four filaments cre treated et а time 
consecutively. Space will not permit us 
to describe the apparatus in detail, but its 
lesigi and arrangement display greci in- 
rpenulcy. When 10 is considered ibat all 
the орегг, лопз ere carried oui by girls, 
who, of course, have no technical know- 
ledge, and do ih» work entirely mechani- 
cally, «nd, further, thet the qualicy of the 
produc: is uniformly good, this ingenuity 
will be even more appreciated. 

Afier the filaments are removed from 
under whe forming bells they cen be taken 
by the ends and twisted backwards into a 
circle, a test which speaks highly for their 
strength and flexibility. The forming 
benches mentioned above occupy the 
bulk of the space in the filament factory 
but at one end a number of motor-gener- 
tors and eir and ammonia compressors 
have been installed. At the other end of 
this department is а separate section, where 
the filaments ere weighed and carefully 
cui off to standard lengchs one geuging and 
ецеш Machine, The weighing machines will regiscer up to 
2 10ch of a milligromme. Arrived at thts point in che process 
of manufacture, the filaments сте ready for mounting, but this 
work is carried on in а seperate building. 


LAMP DEPARTMENT. E: 


Tn this section of che works che lamp supperis ere mzde, the 
filsmenis are mounted in posiion, they cre then welded in 


Fic. 3.—CHEMICAL DEPARTMENT, SHOWING MECHANICAL MIXERS IN FOREGROUND. 
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paratus is fitted up т uniis, each of which is compleie | place, pleced in the bulbs, and the final prccess of exhzusung 


m itself, and mounted in. groups on the benches, which run 
transversely across (he shop. The filament-forming process 
consists of a chemical and an electrical treaimens of ihe 
filament under a glass bell- The filament is held in iwo clips, 


and seing in is gone dough. All hese operzitens ore cate- 


А . : " " , b ] os uy ч ie 
fully subdivided ашон ibo employés Puo protps s 
precucelly form separsie deparunen:s in themselves. ле 


| foo? making, stem making, fusing into the glass of the leading-in 


ys 


which serve both as supports and terminals for the testing | wires, welding on of platinum tips, the fixing of the top гп 


THE ELECTRICIAN, JANUARY 27, 1911. 625 


bottom hooks ond зиррогёз for ihe filement, ore severally : The capping and sweating of the copper ends of the lamps on 
delicate operations which are enirusied со each group. As the | to the contact plates is then carried out, and, as a final process, 
work proceeds in cach department it is passed into a checking | the lamps go through the photometer room, where they ere 
seccion, carefully exemined end tested and passed out again, checked off against a standard lemp, and readings are also 
when approved, to the пехё section. When the stem, foot and | taken of their current consumption. At this point the lemps 
filament supports are complete they reach the filament mounting | are ready to pass to the packing department for shipment. 
section, and here each operator places the filament loop on из | We understand that since the factory at Brimsdown has 
hook and touches the free ends egainst the lower supports ! been in operation a number of improvements оп the originel 
with a little blob of metal peste. This work is then checked, | methods have been developed and iniroduced. 

end the filament cage goes to the welding section, where the , For the operation of the machinery used in the factory a 
filaments are elecirically and mechant- 
cally connected to their supporis by a tiny 
welder, the aciuel welds being mzde in 
hydrogen under a glass bell In this 
section the work is cgein checked end 
issued, after approval, to ihe sesling-in 
department, in which the filament cages 
ere fused into the lemp bulb. This work 
is carried oui on semi-2uvomzzic mechines 
which ere also citended by girls. The final 
process, previous to ihe aciuel testing of 
ihe lamp, is thet of exhausiing end seel- 
ing off. This is carried out zt special 
benches, each of wh'ch is fitted with a 
uni; epparacus comprising г heating box 
to warm up che bulb, c number of vacuum 
nozzles, switches for putting the lemps 
in circuic, end a blow-pipe flame for 
sealing off. The initiel vacuum is 
obtained by electrically driven vecuum 
pumps, which ere in operation in a 
ouide adjoining the lamp риш, Fic, 5.—View or TESTING GALLERY, PHOTOMETER Rooms AND CAPPING BENCHES, 

ond the finel exhausting is carried out by 

Gaede rotary mercury pumps, which ere 

placed immediately adjecent to the exh»usting nozzles. | large number of polyphase motors are installed, and these are 
The outfit is the latest of its kind, and we understand that 10 | supplied with power from 2 sub-sietion on the works, which is 
ensures as nearly perfect à vacuum as can Бе obtained. fed from the excra high-iension mains of the North Metro- 

Fig. 5 shows the end of the lamp deparimenz building, in | politan Electric Power Supply Co., whose main power house ab 
which the photometer room and testing gallery will be seen in | Brimsdown is noi far from the works. 
the background, and the capping benches in the foreground on The present output of the factory is, we understand, 21 
the right. Every lamp is subjected to a five hours’ run on | million lemps per annum ; but by the exiension of the existing 
normal voliege. Out of each baich of 100 lamps 10 are | buildings, though without апу increese in the ground space, 

7 this capacity can be increased to 5 million 
lamps per annum. 

The technical press representatives who 
visited the works on Friday last, after 
their inspection of the shops, were enter- 
tained to lunch by the management who 
expressed pleesure at being given an 
opportunity of showing all the processes 
of metal lamp manufacture from the 
chemical siege to the finished product, 
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New Power Station at Boston.—The 
" Eleccrical World” siates thet the Boston 
Elevated Railway Co. Роз awarded a con- 
tract for the erection of s pleni of 30,000 
kw. initial capacity in South Boston. Two 
15,000 kw. turbo-eliernetors will firs; be 
instelled, with the necessary boilers, coal- 
heuling equipment and auxiliaries. The 
construction of ihe new pleni at South 
Воѕ:оп will mark z redicel chenge in the 
Fic. 4.—Нлхь AND Power Presses Fon SQUIRTING FILAMENTS. methods of power supply on ihe Boston 
elevated sysiem, which now consists of 


| about 500 miles of track, serving à popu- 
seleced and subjected to a test of 700 hours. The number | lation of over 1,000,000 people in the Boston metropolitan 


of lamps left running at each 100 hours are checked off, and we district. The present power supply is in the main from сог.- 
understand that a very high percentage of the lamps go right tinuous current stations located at various points on the water 
| 


through this test; 97-7 is no; an unusual figure. When ihe | front and rivers in the Boston district. The completion of 
lamps leave the testing gallery they are checked and marked | the new plant will require the installation of extensive 
with a privete mark, which shows the day on which they were | transmission line and sub-station fecilities, with many 
made and also supplies the key to further technical details. | probable rearrangements of the feeder system. | 
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ILLUMINATION PROBLEMS IN LIBRARIES. 


Although people are usually able to control and modify 
the lighting of their own homes to comply with individual 
ideas of satisfactory illumination, most of us have at times 
suffered—sometimes unconsciously—from the haphazard 
lighting which is to be seen in the streets of our towns and 
in many public buildings. Something will, doubtless, be 
done sooner or later to protect our eves from the glare of 
the flame are lamps, gas arcs, &c., which are 30 frequently 
suspended in the direct line of vision of both foot passengers 
and the drivers of vehicles; but this reform will probably 
take some time to introduce. There is, however, no reason 
why the illumination of public buildings should not at once 
be made to conform with modern ideas. It is only of 
recent years that much regard has been paid to the prin- 
ciples of illumination, and lighting installations have not 
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infrequently been designed mainly to harmonise with 
architectural features and to give а pleasing effect at night, 
rather than from considerations of providing illumination 
as and where required. The extensive use of metal filament 
lamps during the last year or two, however, has necessitated 
more attention being paid to illumination, for the greater 
brilliancy of these filaments leads to considerable dis- 
comfort if the eye is directly exposed to them. 

Public reading rooms and libraries are now 50 numerous 
aud so extensivelv used that the artificial illumination. of 
these buildings 13 of great importance. Although due 
regard may have been paid to their architectural features 
and to ventilation, the lighting often leaves room for con- 
siderable improvement. This point was made clear by 
the discussion that took place last week at a meeting of 
the Illuminating Engineering Society, held in co-operation 
with the Library Association. Librarians apparently fully 
appreciate the need of efficient lighting, but many of them 
are handicapped by the fittings installed, which in some 
cases are quite unsuitable for the purpose, although har- 
monising with the architectural schemes. The Board. of 
Education library might be cited as an instance, the archi- 
tect having designed one ornamental chandelier for all 
pablie rooms. The librarv, being a publie room, had to 
be provided with this fitting. 

Mr. J. №. Dow has recently been investigating the illu- 
mination in many public libraries in tlie neighbourhood of 
London, and his comments at the meeting last week 
and the particulars he gave of the amount of illumination 
provided in the various buildings were most interesting. 
It is worth noting that in few cases did he find the 
illumination very low, although perhaps not во good ах 
might be desired... On the other hand, lamps with exposed 
filaments are extensively employed. In this connection 
we think that more might be done by manufacturers to draw 
attention to the desirability of employing frosted lamps. 

Electrical engineers are rightly proud of their new 
“ Home? on the Embankment, and many appreciative 
remarks have been made as to the lighting of the theatre, 
Nevertheless, Мг. L. GasTkR found considerable fault with 
the lighting of the library of the Institution. As the 
illumination on the main tables is only about 1 candle-foot, 
It is not surprising that many people have found this 
insufficient and productive of no little eve strain if their 
reading extended bevond, sav, half an hour. It must be 
remembered, however, that there are three or four small 
tables provided with 16 с.р. reading lamps, which can be 
used by anvone desiring со read for more than a few minutes 
ata Ише. Even so, local lighting is required on the main 
tables, and we believe the Council have this under con- 
sideration. This is also the case as regards the lower tier 
of bookshelves, "Those on the gallery are at present fairly 
well lighted by the fittings furnishing the general illumina- 
tion of the roam, but the gallery cuts off a deal of light from 
the lower shelves, which are also much further removed 
from the lamps. The Council, however, have been experi 
menting with various systems of lighting for the shelves, 
and we understand that they have decided in favour of 
b-watt metal filament lamps with “finger” reflectors, 


placed underneath and fixed to the gallery at distances 
apart of 18 inches. These lamps, which will be situated 
about 2 ft. 10 in. in front of the shelves, will be wired in 
series of three, and 21 lamps will be controlled by each of 
two switches. When these lamps have been installed we 
are sure no further complaints will be raised as to the 
lighting of the bookshelves. 

Turning now to libranes in general. After deciding th 
question whether to adopt gas or @есолецу —the decision 
of librarians and unbiased authorities being almost univers- 
ally in favour of the latter illuminant,—the provision. of 
satisfactory illumination on the reading tables, the news- 
paper stands and the bookshelves involves three separate 
and distinct problems. Of these, the last mentioned is 
perhaps the most ditheult of solution, as mav be gathered 
from the fact that it is often necessary to illuminate а gang- 
way З ft. or 4 ft. wide, between long bookcases sometimes 
8 ft. in height. The ordinary pendant is of little use for 
such purposes, and special lamps or systems on the “ Linolite” 
principle, well shielded by reflectors, will usually be found 
to give the best results. We do not think the suggestion 
of one speaker at the meeting last week of a trough in the 
floor with a glass cover, will be generally favoured. 

Conditions and requirements differ so much, depending 
on the use to which the library or reading room is put, that 
it is impossible to draw up а standard scheme; but in the 
case of a siudent’s library we agree with Mr. Dow that a 
low general illumination, strengthened by local lighting 
for reading, is probably most suitable. On the tables, 
standards conveniently provide this local lighting, and 
from the point of view of economy should. perhaps have 
separate switches. The shades must, of course, effectively 
screen the eves from the direct rays of light. For this 
purpose the opal shade is not always considered sufficient, 
a non-transparent outer cover being sometimes provided. 

For newspaper stands the problem is not so easv. It 
may be noted that pendants over the stand are inefficient, 
owing to the acute angle at which the rays of light. meet 
the paper, unless the lamp is placed so far from the stand 
that a shadow 15 liable to be cast on the papers. 'The most 
satisfactory arrangement is probably а iwo-light bracket, 
such as that described in the Paper by Mr. J. Darca. With 
this fitting the hight is thrown in a direction more or less 
perpendicular to. the paper, which is also fairly evenly 
illuminated. | 

As regards other considerations, more attention might 
be paid to ihe eolour of the walls, so that the general heht 
is well and efficiently diffused. The question. of paper 
gloss is also worchy of notice, With the profusely illus- 
trated magazines and papers of the present dav, a smooth 
and glossy surface to the paper is a necessity if the illus- 
trations are to be satisfactorily reproduced. АП lamps 
should, therefore, be carefully placed so that glare from the 
paper is prevented in the normal position assumed by 
readers. Where the fitting is adjustable, which is not 
always advisable in the case of a publie library used by all 
classes of readers, the glare due to the gloss of the paper 
can easily be avoided, but in other cases the reader will 

have to alter the tilt of his book to remove the effect. 
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Machines Electriques (Taé»rie, Essais et Oonstruction). By A. 

' . Macpuir; with an Introduction by А. Втококь. (Paris: Dunod 
et l'inat.) Pp. хх +930. Fr. 25. 

Electrical engineering, properly speaking, 18 а practical 
subject. But it is also а subject that 1s admirably adapted for 
theorv. Indeed this 13 so much the case that it is easily 
possible to allow the theoretical side to become more important 
than the practical. This is a feature we have noticed common 
to several French technical books, and it forms our chief 
objection to the work before us. With this reservation we can 
confidently recommend the book to all who care to possess a 
first-rate treatise on the theory of electric machines. It is 
not, however, for young students, nor—except here and there— 
for mathematicians, thet the work is intended, but rather for 
more advanced students and engineers. 

Though strong on the theoretical side, the writer clearly 
does not intend to omit the practical, but both from the data he 
gives and the methods of calculation used, we are bound to 
consider this the weaker side of the book. Аз will be guessed 
from the introduction, the author is an old student of Blondel, 
end in many instances follows the original methods of this 
pioncer. 

The range of work covered is fairly extensive: continuous 
current machines, alternators. transformers, induction motors 
and alternating-current commutator motors, all being dealt 
with, whilst there are also ғ number of special chapters devoted 
to matters not treated under the above headings, e.g., cascade 
connection, phase compensation and speed regulation of 
induction motors by use of à commutator, pressure regulation 
and non-sinusoidal alternating currents. 

The method of treatment usually followed bv the author is as 
follows :—First, the theory of the machine and its method of 
working, then a number of suitable tests for studying its charac- 
teristics—the instructions. given for testing being generally 
well to the point... Continuous-current machines are made easy 
to follow, end the ermature winding diagrams аге not compli- 
cated.  Arnold's methods are used for the theory of commuta- 
tion, and various types of windings are fully worked out, 
bit scarcely enough space is given to compensating windings 
end commutating poles. considering the important part these 
play in modern design. 

In the chapter on alternators the theory, on the whole, is 
very full, but the calculation of pole leakage seems to have been 
omitted. The diagrams due to Rothert, Behn-Eschenberg and 
Potier are all given and compared. Transformers. are also 
worked out fully, even the currents in the core. bolts ere 
entculated. Likewise the theory of induction motors is treated 
thoroughly, but we do not think that апу of the methods of 
calculation of these machines 25 proposed by the author would 
be verv serviceable tn practice. The question of cost should 
certainly play а mich more unpertant port then it does, and 
also more attention should be paid t» standardisation if the 
desigas are to be rectly useful. 

A chapter is then devoted to svachronous machines end 
conteins useful sections on synchronous motors, parallel 
running, bunting, converters, &c., though eguin a good deal 
of this is largely theoretical. 

Following this is а long chapter on single-phsse commutator 
motors, the treatment of which is rather academical, like most 
publications on this subject. In order to facilitate the study 
of these machines for less advanced students, the author denotes 
with an asterisk those parts which can be omitted on first 
reading. After a general explanation of the principles on 
which these machines are hased, and the wav to calculate the 
E.M.F.'s, the several important types, namely, the series motor, 
the repulsion motor and the Latour- Winter-Eichberg motor, 
are treated successively. On the whole, we are inclined to 
think that this chapter will only appeal to those who intend to 
take up the study of these motors seriously, as the mode of 


reasoning 13 not that which appeals to the purely practical 
mind. It is also to Бе regretted that more practical 
results of the machines are not given—for there is doubtless 
still à tendency amongst engineers to regard these motors as a 
necessary evil arising from the needs of traction, and to think 
their use should be confined as far es possible to this work. 
We venture to think, however, that if their advantages over 
ordinary single-phase motors were once recognised generally, 
station engineers and others would soon adopt them for 
stationary work, especially as means already exist for giving 
them either a series or shunt characteristic. 

After these machines, the various combinations and exten- 
sions of induction machines are dealt with. The diagram for 
motors in cascade is developed, and it 1s also shown how speed 
variation and phase compensation can be obtained by the use 
of a commutator on the rotor, which leads to the three-phase 
commutator motor now being developed зо rapidly by large 
Continental firms. | 

Pressure regulation of electric Generators occupies the next 
section. Several of the well-known forms of automatic regu- 
lators are described, but we fail to see whv the author could 
not devote some space to the systems of Thury and Tirrill— 
especially to the latter, which exhibits certain novel features, 
making it in many ways unique and an admirable exemple for 
imitation. В 

The last chapter deals with non-sinusoidal wave shapes, and 
is one of the most interesting in the book. The author 
deserves every praise for the care he has taken in obtaining so 
many excellent oscillograms to illustrate the origin and effects 
of distorted curves—indeed, we scarcely remember having seen 
such а useful collection of illustrations on this important 


‚ Subject —no less than 53 pages being occupied with this alone. 


From the above criticism we hope we have made clear our 
appreciation of the author's labours. As we have said, the 
book has its faults, and on the whole its strength lies on the 
theoretical side. Неге, however, our adverse criticism ends— 
we find nothing to censure. On the other hand, we heartilv 
recommend the book to ell who care for French technical 
literature, and wish to make a serious study of the theory and 
working of electric machines. 

The book is a bulky volume of nearly 1,000 pages altogether, 
and has paper covers. For convenience in reading we have 
found it advisable to divide the book into two parts, which 
would make two handy volumes when bound. There is no 
general index but only a table of contents at the end. The 
pages of errata at the commencement are rather appalling, 
though doubtless better there than omitted altogether. We 
wish the book every success in this and its future editions. 

S. PLS. 
R. G. J. 


By Н. M. Новавт. (London: Harper & Brothers. 
65. net. 


Electric Train. 
Pp. xviii. +201. 

The recent edvances in suburban clecérificztion have caused 
® revivel of attention to the problem of che analysis of electric 
train performances, Ii is, cherefore, appropriate thet a book 
should be produced ai this time which, confining itself elmose 
exclusively со this problem, will enable the studeat vo mesier 
che involved and inciric^te, 25 well as the more simple, processes 
necessary for its solution. Such a book is Mr. Hobart’s latest 
work enticled `* Electric Treins.” 

The first four chapters deal with the theoretical problems of 
speed time diegrems end energy consumpcons. Many tables 
end plotted results showing ihe inicrdependence of a large 
number of quantities involved are given. The assumpuons, 
however, on which these are based (namely, of streight hne 
acceleration, no train resistance and 100 per cent, equipment 
efficiency) lead to results which may in some cases depart very 
far and (more important still) in a very irregular manner from 
actual practice. 

The divergence between the auchor's assumptions end actual 
practice сап be traced by a comparison with the tables of 
pp. 78 end 79. which give a useful analysis consisting of 2T 
separate quantities for various runs under normal working 
conditions. 


THE ELECTRICIAN, JANUARY 27, 1911. 629 


ж—ДШш&шЫ SSS" 


The author deals extensively with the important question 
of the amount of energy consumed in supplying kinetic energy 
to the train and its relation under various conditions to the 
energy consumed in train friction. Не further illustrates his 
remarks by a consideration of the moving platform system of 
conveyance, by which the 'vebicle" does not have to be 
accelerated or retarded, but only the passengers. He is careful 
to insist that he does not in any way advocate such a system, 
but merely uses it for illustration. 

Useful information is given in the last part of the book on 
the working of the Centrel London and Piccadilly direct- 
current railways and the Heysham & Morecambe single-phase 
line. 

Knowing the euthor's previous utterances on the subject 
cf single-phase traction, we cen record with satisfaction that 
his treatment of the subject is on this occasion commendably 
restrained, although. unswerving in general principles. 

The author uses a rether tiresome set of abbreviations, the 
worst offender being ** ml phps,” for miles per hour per second. 
The additional trouble of writing this fully in the body of the 
text would have been easily repaid by added comfort in reading. 

The book is singularly free from printing errors, and the 
useful practice has been followed of putting examples апа 
references at the ends of chapiers. 

The work will serve а useful purpose in enabling the student 
to become familiar with the many problems underlying railway 
electrification. H. M. E. 


Power and its Transmission. By ТномАз A. Ѕмітн., (London: 
Е. & Е, М. Spon, Ltd.) Pp. vii. + 76. 23. net. 

The introduction of а large amount of complicated ma- 
chinery during the past decade has, as a general rule, revolu- 
tionised the methods of procedure in industrial works, besides 
increasing the cares of their managers. The factory manager 
of to-day must possess, in addition to the specialised know- 
ledge necessary for the carrying on of his own sphere of work, 
some engineering knowledge of the plant under his care. The 
author has attempted to produce a book which, whilst ele- 
mentary in character, will meet the needs of the case. The 
resulting book is neatly bound and is of such a size as to 
fit readily into the average inside coat-pocket. The text is not 
illustrated. 

Much practical information is given respecting the handling, 
care, renewing and smooth running of belting. and of wire and 
cotton ropes used for power transmission. Pulleys, shafting 
and bearings are briefly considered. Some of the properties of 
lubricating oils are mentioned, and simple methods of testing 
for adulterants are indicated. More than one-third of the 
text is reserved for notes on the running of gas engines and 
electrical plant, and in explaining the meaning of the more 
common terms used in electrical practice. 

Advisedly no attempt has been made to introduce questions 
relating to design. The scope of the book lies in the indica- 
tion of how to obtain at a minimum expense a high running 
efliciency of existing plant. 


The Application of Arc Lamps to Practical Ра’ poses. By Justus 
. Eck. (London: S. Rentell & Со.) Ze. 6d. 

Inco a consideration of the history of the are lamp ihe name 
of Eck enters almosz naturally. Iv is consequenily бел ikti 
the first comprehensive book in this couniry on аге lamps 
should hear Mr. Eck's name as author. The modern arc lamp 
їз essenilally a piece of specialised mechanism, and i; seems 
S.range that previous to the issue of ihe presen; work no cem- 
pleie treasise on the subjecs had been published. Mr. Eck Коз 
covered ihe ground well. Ніз exiensive knowledge in this field 
18 placed at the disposal of the reader, end as а result his treat- 
тело of each section is clear and concise to a degree. Every 
class of arc lamp is deal; with —open, enclosed, flame, regene- 
revive and projeeior—and. diagrams and seccional drawings 
help to explain their electrical and mechanical details. The 
opening ehapiers on ligh radiation, efficiency and colour should 


especially helpful to consractors and users of arc lamps 
generally, | 


THE ELECTRICAL PROPERTIES OF CELLULOID. 


BY G. L. ADDENBROOKE. 


In the course of the work I have been carrying on for some 
time respecting the properties of insulating substances, this 
material hes two or three times come under review. I cannot 
sey that I have paid great attention to it, because I soon found 
that it belonged to the class of what may be called abnormal 
insuletors, of which water and alcohol are perhaps typical, 
and I therefore put it aside until I had been able to deal more 
fully wich the substances which came nearer the general idea 
of what an insulater should be. The article in THE ELEC- 
TRICIAN of October 14th has, however, caused me to look up 
my notes and make a few further tests. 

In severel ways celluloid would be an ideal insulctor for 
many purposes, И we could bring цз properties into line with 
such materials as rubber and skellec, but et present this does 
not seem possible. Also I was under the impression that 
so likely a substance had already ettracted the attention of 
condenser makers in the early stages of commercial condenser 
work, and that it had et once been found to heat too much with 
eliernating currents, and that such a research as that of Signor 
Vallauri was not necessary to deduce a fact which I fancied 
was already familiar to most workers in this field. 

Signor Vallauri's article is, however, interesting, not so much 
because it enforces a fairly well-known fact, but because of the 
way his deductions are arrived at, viz., through a research 
which is scientifically made and gives detailed information as 
to how his conclusions were arrived at. On reading the par- 
ticulars given, and on looking up the notes embodying informa- 
tion I had gathered on the subject, it was, however, at once 
epparent that there was considerable differences in many 
points. vs 

In the first plece, Signor Vallauri states thet he experimented 
with * commercial black celluloid " (I suppose the translation 
is correct). Now I must confess that this particular kind is 
not known to me, except in the form of articles which have 
been specially coloured, and I think it desirable to draw atten- 
tion to it, because detailed informetion as to the electrical 
properties of celluloid I have not found easy to come by and 
beceuse I fancy the: most of the work which Вяз been done in 
this field has been on transparent celluloid, at least that is the 
variety I have always used myself. When celluloid is used in 
this country in electrical work, such as for the covering of wires, 
the making of eccumulator cases, &c., I believe it may 2130 
be taken generally that the clear varicty is uscd. It seems 
important, therefore, thai detailed information which may 
apply to one variety should пос be taken as applying to another, 
unless on trial it should be found that the properties of the two 
ore similar. 

As, therefore, my own tesis show considerable departure 
from the data given by Signor Valleuri, and es I do not know 
of any other determination of the electrical properties of the 
ordinary transparent celluloid on the lines of those given, it 
тау be worth while setting out briefly the results I have 
arrived at. 

In the first place, as regards what is usually called the resis- 
tance—but which is not really the resistance in good insulators 
—thouvh in this case 16 is much more nearly so. Nignor 
Vellauri does not direcily give the specific: resistance of 
his celluloid, but he says the resistance of his condenser 
was about а megohm, and аз he gives the size of the sheets of 
celluloid, their number and thickness and that of the conduct- 
ing plates, it is easy to arrive at an approximate value for this. 
If I interpret Signor Vallauris figures correcily, the specific 
resistance of bis celluloid is 8 x 10° ohms per cubic centimetre, 
or 8,000 megohms per cubic centimetre, tested at a pressure 
of 1,245 volts. Now, in my case the specific resistance of a 
sheet of transparent celluloid 6 mils thick end 20 in. square 
area, tested between mercury faces—tbe only satisfactory way 
as recommended by Applevard—at 200 volts, came quite 
steadily and clearly to 4x 1010 ohms per cubic centimetre or 
40,000 megohms per cubic centimetre, that is, to five times 
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the value of Signor Vallaur's. And as another sheet pro- 
cured from a different source some months previously had very 
similar electrical qualities, it seems as if a figure of this kind 
can be taken as approximately the resistance of transparent 
celluloid which has been made for some time, is dry and free 
from smell. It may be said that as my testing resistance was 
only one-fifth of that of Signor Vallauri this may have something 
to do with the difference. I do not, however, think so, as it is 
not usual for the resistance of materials to appear seriously 
different when tested at different voltages when in both cases 
these voltages are much below the disruptive strength. Fur- 
ther, although my working voltage was less, my material was 
thinner in the proportion of nearly 5 to 1, so that my potential 
slope, which is the determining factor, was not far from that 
of Signor Vellaun. | 

I do not want to dwell on this point too much, because no 
doubt there will be considerable differences in the resistance 
of different specimens of celluloid, depending on the details of 
their method of preparation, if the substance is not specially 
made with a view to its electrical use, but I fancy I can see in 
"ignor Vallauri's account of his experiments where some of the 
difference comes in, and which I think is important, because 
it may also help to account for some other differences which I 
shall go on to notice. Signor Vallauri says that in order to 
secure adhesion to his conducting plates he moistened the 
celluloid with amyl acetate to secure adhesion to his con- 
ducting plates. Now, I cannot lay my hands on any per- 
ticulars of the electrical properties of amyl acetate, but it 
strikes me as possible that it may be in this that part of the 
differences to which I have alluded lie; unless this substance 
was absolutely pure and free from any traces of moisture 
it would be likely to exert an effect, aud if at all acid 
might have some reaction with the iron plates ; and there being 
always some moisture in celluloid there would be a General 
tendency to set up electrolytic action. The introduction of 
п of Грег cent. or youth part of moisture into a dielectric, 
the writer finds will prove sufficient to elter the electrical 
properties of a substance much more than the difference 
between the resistance of transparent celluloid as found by me 
and the other variety tested by Signor Vallauri. 

Jt is undoubtedly most desirable to secure perfect contact 
with the conductors in making condensers and in testing the 
properties of insulators. To put sheets between metal faces 
even under considerable compression is likely to give mis- 
leading results. When the dielectric is not liquid and cannot 
be melted into contact with the conducting plates there is 
only one method which will give approximately correct results 
for comparative purposes, in the writers experience, and 
that is to test the material between two mercury feces under 
some pressure in accordance with the rules laid down by Mr. 
Applevard, as already mentioned. (See his Physical Society 
Papers.) To use апу material with a solvent action which 
might contain anv traces of moisture 13 almost certain to 
cause an alteration of the properties of the dielectric. 

Having now dealt wich the resistance of celluloid, let us now 
turn to the capacitv. I am not sure thet I follow Signor 
Vallauris figures sufficiently clearly on this point to deduce 
the dielectric constant of his material or the specific Inductive 
capacity. With transparent celluloid at about 40 periods I 
find in the specimens I tested an apparent dielecine constant 
of about 12. Owing to the comparatively low specific resist- 
ance of the substance, из apparent dielectric constant differs 
from what I am in the habit of calling its probable absolute 
dielectric constant, that 1s, the dielectric constant which would 
be obtained if the substance were tested at a periodicity of 
some millions. I fancy that this, if experiments were made, 
would come out in the neighbourhood of k —3 to 3-5, probably 
the lower figure. | 

Now, as to the power factor, which is in many ways the 
interesting feature. Testing the transparent variety, I have 
in the case of the two specimens mentioned above found power 
factors of 52 per cent. to 60 per cent., the measurement being 
made with the electrostatic wattmeter, the correctness of which 
for low power factors I am in the habit of verifying by tests on 


au air condenser. I am also in the habit of balancing the 
capacity of the substance being tested against an air con- 
denser which I can adjust, or the capacity of which is 
known, in order to eliminate any irregularities in the shape 
of the alternating current waves. In the present case the 
capacity was beyond the range of the air condensers I 
at present have, and the corrective factor had to be to some 
extent estimated, but I do not think the results are far 
out, and no doubt there is a fair amount of variation from 
specimen to specimen, so that I think the above may be taken 
es а fair average result, This test was with a pressure of 
460 volts ecross the dielectric, which would be equal to about 
2.300 volts in Signor Vallauris сазе, Thus my potential 
slope was much greater and the test more severe. Му power 
factor is, however, much below his, which he gives as about 
90 per cent. at the same frequency, although his testing 
E.M.F. appears to have only been 53 volts, or about th 
of my potential slope. Аз, however, in both cases the testing 
pressure was а long way below the disruptive pressure there 
might not be much difference due to that. The difference 
in power factor between transparent celluloid as tested bv ше 
and that of Signor Vallauri is to some extent accounted for by 
the fact that the resistance of his specimen was only about 
one-fifth that of mine, consequently the transparent variety 
should not heat nearlv so much as the black, though a 
substance with a power factor of 50 per cent. is not likely to 
be suitable for making condensers, which have to stand a 
considerable pressure for any length of time, though it might 
do for starting resistances, 

Lastly, as to absorption, that in Signor Vallauri’s case seems 
to have been very persistent. In my own case in the resist- 
ance test there was evidence of absorptive action when the 
current was put on, but after about a couple of minutes the 
electrometer remained remarkably steady. Now, in a material 
of low comparative resistance (my specific resistance for trans- 
parent celluloid is less than у 500 that of gutta percha), while 
the absorption itself one would expect to be very high, I 
think it is correct to assume that for this very reason it should 
be soon over, and therefore I must confess that I do not aliw- 
gether understand the effects which Signor Vallauri describes 
unless his K.M.F. was sufficient to cause some heating and also 
some electrolytic action which were absent in the specimens I 
tested. 

While therefore the results of mv tests on transparent celluloid 
do not show it to be a high-class dielectric yet they do seem to 
show that the transparent variety, at any rate, has considerably 
higher quahiües in this respect than would be inferred from 
Signor Vallaurr's interesting Paper on the black variety. Also, 
undoubtedly in both cases, when the celluloid was manufac- 
tured there was no thought that these particular specimens 
would be examined electrically. It seems, therefore, not 
impossible that if special attention were paid to the subject 
during manufacture a substance could be produced the quali- 
ties of which, from an electrical point of view, would be à good 
deal better than those indicated above. 

Although, as has been already indicated, as an insulator 
celluloid of ordinary quality ranks much below even guita 
percha, nevertheless, from a practical point of view, its insu- 
lating properties are for many purposes quite respectable, and 
the writer has been very pleased lately with the properties of 
some of che copper wire covered with а celluloid varnish which 
is now coming into use. It would be consequently unwise 
to condemn it altogether for insulating purposes. 
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Fic. 39.— POTENTIOMETER Or MEssrs, W. ($. РУЕ & Co. 
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THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 
(Concluded from page 554.) 


Messrs. W. С. PvE & Co. exhibited a number of electrical labora- 
tory instruments, among which may be mentioned the 22-section 


potentiometer illustrated in Fig. 39. "This instrument is known as - 


the “ Granta.” It has been specially designed for use in power 
stations and technical institutes, and for this reason the slide wire 
is protected from dust and damage, and in all the switches the con- 
tacts are enclosed, being on the underside of the ebonite on which 
thev are mounted. Contact with the slide wire is made from under- 
neath. Volt boxes for use with this instrument were all shown. 
These were of the dial form, and had a range up to 2,200 volts, with 
nine ratios, from 10 to 1 to 1,000 to 1, together with “ direct " and 
“off” positions. An interesting dial form of Wheatstone bridge 
made by Messrs. Pye possesses тапу advantages over the well- 
known P.O. boxes. Asin the above instrument, good sliding con- 
tacts are made underneath the ebonite boards, while there is no 
exposed metal to be corroded or plugs to be lost. Each dial has a 
“ ten ” position, thus effecting а seving in the working time. Two 
enclosed tapping keys are provided, as well as two extra terminals, 
so that the box can be used as 2 series box if required. Two or three 
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new patterns of moving-coil galvanometer were shown. These 
included the “ Granta," which is of the reflecting type. It is highly 
sensitive, and can be obtained with various resistances, so as to have 
sensitivities up to 4x 107". Another new pattern is a combined 
mirror and pointer galvanometer contained in 2 strong aluminium 
ease. The ordinary pattern when using the mirror has a sensitivity 
of 4x 10-5, while the pointer reads over a scale (having a central 
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the old, consists essentially of a horizontal copper disc having its 
centre of gravity in an eccentric position. This disc is controlled 
by a light spring similar in shape to the hair spring of а watch. "This 


Fie. 41.—ErtrrorrT s TRIPLE REcoRgDING. А.С. Testina Ser. 


spring is damped megnetically. When the instrument is caused to 
move forward in the direction of the arrow shown on the dial, the 
| centre of gravity of the dise tends 
to lag behind, 2nd so rotates the 
dise through en angle which is 
proportion! to the acceleration 
in thet direction. The instrument 
is compensated, so that all 
accelerations in any but the 
required direction are ineffective. 
The new instrument, however, is 
fitted with the usual recording 
orrengement instead of a scale. 
An inked pointer moves over a 
clockwork-driven roll, so that the 
acceleration at any moment is 
recorded. The attached chart 
Fig. 40) shows the results of a 
test of this instrument on a 
portion of the “ Bakerloo " 
tube. The speed of the instru- 
ment was 3in. per minute, and 
its range from + to — 12 ft. 
per second per second. The 
chart was taken at the extreme 
back end of the train. The 
fact that the brakes were put 
on outside the Elephant end Cestle station, апа also the effect of 
crossing the points outside Westminster station, are clearly shown 
on the chart. | 
Messrs. Elliott also showed а number of their well-known pre- 
cision instruments. These included examples of double recorders, 
which are made in а large number of combinations, such as volt and 
ammeter, vacuum and steam pressure, speed and pressure, &c. We 
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Еб, 40.—Part ОЕ a RECORD TAKEN ON THE “ BAKERLOO " TUBE WITH THE WIMPERIS ACCELEROMETER. 


zero with 50 divisions each side) giving approximately three divisions 
per micro-ampere. 

The most interesting instrument on Messrs. ELLIOTT Bros.’ stend 
was à recording accelerometer working on the Wimperis principle. 
This apparatus, it will be remembered, wes first designed as an 
indicating instrument pure and simple. The new instrument, like 


may also mention the triple alternating-current dynamometer testing 
set shown in Fig. 41. This set contains гп ammeter, voltmeter and 
wattmeter in one case. The instruments can be supplied for use on 
any pressure. Above a pressure of 750 volts portable potential 
transformers are used for the pressure coils, end portable current 


transformers of eny desired size for the ammeterznd wattmeter. 
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CORRESPONDENCE. 
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THE BROWN TELEPHONE RELAY IN WIRELESS 
TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: We have recently made some experiments with a 
Brown telephone relay in connection with our wireless 
telegraph installation, and the results obtained are, I think, 
sufficiently striking to be of general interest. One of the aerials 
at the Central Technical College consists of a single wire 
suspended between a chimney siack on the college and the 
tower of the Imperial Institute. The length of the span is 
about 530 ft., and the height of the upper end about 260 ft. 
When it was erected it was thought that it might be possible 
to pick up the signals sent oui from the transatlantic station at 
Glace Bay, Nova Scotia. The distance is about 2,400 miles. 
No success attended our eflorts, however, even with special 
apparatus designed for the purpose, until we introduced a 
Brown telephone relay between the detector and the telephone 
receiver. With this arrangement the Glace Bay signals can be 
heard quite distinctly at night, but, on account of atmospherics, 
they are not always readable. When the other transatlantic 
station at Clifden, Galway, is working. one can put the telephone 
receiver on the table and walk to the far corner of the room, 
30 or 40 ft. away and still read the signals with comfort, even 
when the primary and secondary coils of ihe receiving trans- 
former are 4 ft. apart. Under similar conditions without the 
telephone relay, the receiver has to be held near the head. 
Although the height of the aerial is 260 fi.. which is about the 
same as that of the aerials used for ihe transatlantic work, it 
must be remembered that it is only a single wire, and more- 
over, since the tower of the Imperial Institute lies due west of 
the Central Technical College, the directive effect will be very 
unfavourable to tbe American signals. The fundamental 
wave length of the aerial is about 900 metres, while the wave 
length employed by Clifden and Glace Bay seems to be about 
6,100 metres. These results show what an important addition 
a telephone relay must be to a wireless station receiving very 
weak and hardly readable signals, By enabling the coupling 
to be made much weaker, without lessening the sound in the 
telephone, 12 will also make it easier to tune out signals of 
nearly the same wave length.—1 am, &c., р 

South Kensington, Jan. 20. 


— ——— 


(т. W. О. Hower. 


COMMUTATION IN DIRECT-CURRENT MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


‘Str: In the diseussionY concerning Mr. G. W. Worrall’s 
elaborate Paper on “Commutation Phenomena, &c., in 
Direct-current Machines," Prof. E. Arnold communicated 
some interesting remarks, an account of which vou published 
in your issue of June 10, 1910, Vol. LXV., p. 353. The point 
for which I solicit your atiention is in your absiract, essentially 
the same as the original text in the “‘ Journal " of the Institu- 
tion of Electrical Engineers, 1910, Vol. XLV., No. 203, p. 524, 
which I had only recenilv the opportunity of seeing. 

In the *'Elektrotechnische Zeitschrift,’ 1907, p. 1072, 
appeared a Paper by Prof. Arnold intended to be a confirma- 
tion of the old theory and a refutation of my views on the 
neutral commutation zone. The essence of that article is that 
the magnetic commuiaiion field, according to the theory of 
Prof. Arnold, is necessary chiefly in order to compensate the 
field within the armature slot and to a small extent only to 
compensate the effect of the end connections. Prof. Arnold 
then emphasised thai not only the field of the end connections, 
but that also the field in the commuiating armature slot, 1s 
perfectly distinct from the external field, so that these do not 
combine to а resultant field, and therefore, to compensate the 
effect of the slot field (che alleged main cause, I repeat), a 
magnetic commutating field is necessary. 

The assigned local reasons for the supposed magnetic com- 
mutation field were given as the full explanation of the matter. 


That is to say, they were given as representing completely all 
the reasons for the magnetic commutation field во as to allow 
its calculation thereby, without anything else being taken into 
account, in particular without further consideration of self. 
induction. | 

The most essential part of the aforesaid explanation of Prof. 
Arnold, which has been adopted by several authors, seems 
now to be abandoned. The alleged magnetic commutating 
field is now ascribed only to the end connections ; neither Prof, 
Arnold nor anyone else who took part in the discussion said a 
word about the slot field. 

I think it will interest many of your readers to obtain some 
explanation from Prof. Arnold concerning the reasons which, 
he said, led to the change in his views. It will also be interest- 
ing to learn how that field of the end connections, as calcu- 
lated in the old theory, may serve as a confirmation of that 
theory, which is obviously the intention, though it 18 incom- 
prehensible how that small part of what was indieated by 
Prof. Arnold in his “ E.T.Z." Paper as the reason for the 
alleged magnetic commutation field, can now be used for the 
same purpose so as to lead to the same results of calculations 
as the former idea.—I am, &с., 
Villa Mar, Scheveningen (Holland), 

Jan. 12. 


C. Г. В. E. MENGES. 


MARCONI—TELEFUNKEN INTERESTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of the 20th instant, under the heading 
“ Marconi— Telefunken Interests," vou state, inter alia, that 
“Tt is explained that the Brussels company owns all the Marconi 
wireless telegraph rights except those of Great Britain and the 
British mercantile marine.” This is an error. The Brussels 
company holds certain rights in Germany and elsewhere on 
the Continent, bui they in no sense own all the Marconi wire- 
less telegraph rights except those of Great Britain and the 
British mercantile marine. | 
You furcher state that the new combination is exclusively 
concerned with wireless telegraph business so far as it relates 
to Germany and the German mercantile marine; whereas the 
fact 1s that the combination deals exclusively with the German 
mercantile marine. | 
We should esteem it a favour if vou would insert this correc- 
tion in your next issue.— Yours, &c., 
Marcont’s WIRELESS TELEGRAPH Co. (Lrp.) 
Adelphi, London, W.C., GopFREY C. Isaacs, 
Jan. 24. Managing Director. 


PERMANENT MAGNETS. 


We have received from Messrs. W. F. Dennis & Co., of 49, Queen 
Victoria-street. Е.С. ‚ an interesting pamphlet which is intended as a 
reminder that they are in a position to execute orders for permanent 


Fra. 1.— VARIOUS TYPES ок PERMANENT MAGNET. 

in the United 
Kingdom for the well-known firm of Heinrich Remy G.m.b.H., of 
Hagen,'in Westphalia, who have now been established for_over half æ 


magnets to any shape or form. They are sole agents 
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century. and ћ` ve concentreted their efforts to bring this difficult 
manufacture to its greatest efficiency. With thislong experience they 
ore in an excellent position to judge of the utility of the many and 
various designs used and brought out from time to time according to 
new requirements, It is worthy of note that the firm of Heinrich Remy 
is one of the few who make their own steel, and in that lies the secret 
of the satisfactory results obtained. as the raw materiel must be 
worked up with the grestest possible precaution and precision. 

Some short time «go the Physikalisch- Technische Reichsanstalt, of 
Casrlottenburg. investizatel the quality ofj the steel manufac- 
tured at these works, and the results proved that same was highly 
sitisfaetory. In the meantime the laboratory of the firm has been 
equipped with the same apparatus, and they are in a position to 
measure and investigate any quality of stcel. From the curve 
Fig. 2 it will be seen that the quality of their manufacture is a!l that 


can be desired. 
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Fri. 2—Hysternesi3 LOOP As OBTAINED АТ REICHSANSTALT. 


The works of Heinrich Remy ere equipped with the most up-to 
dete machinery, and in Fig. 1 is illustrated a few of the many types 
manufeetured. This will give а small idea of the extent of this 
important manufacture. 


CATENARY SUSPENSION FOR STREET TRAMWAYS.* 


BY HERR HENSIG. 


The overhead wire, which used to have a sectional arca of 53 х.т. 
is now usually of a larger size; this tends to decrease the voltage 
drop, and hes other advantages, but imposes new conditions on the 
method vf suspension. The distance between the suspending arms 


Fic, 1—Tue *' BüipcE" Meruop or Susp. NsIon. 


used to be 40 metres ; but with the use of an overhead wire, having 
г section of 80 sq. mm., it is necessary to support the wire at points 
hetween the suspending arms ; otherwise the sag would be too great, 
end a breakage might take place. If the cross-suspension method is 
used. either by poles or rosettes, the lengths can be shortened, as 
shown in Fig. 1. This is the co-called " bridge " method. and the 
lengths between the points of support are halved. But this cannot 
be applied to the bracket-arm method of suspension. The problem 
Wes lately considered in the case of the tramway running from Berlin 
to Charlottenburg, where side arms are used with distances between 
the points of support, reaching up to 40 metres. This had already 
been found to affect the life of the overhead wire unfavourably, 
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* Abst ract of an article in. the “ Elektrot-chnische Zeitschrift.” 


even though it only had an area of 53 sq. mm. Various experiments 
were made, including attempts to apply the bridge method ; but it 
was finally decided to use the catenary method, which was already т 
use on railways, working with high tension current. In the present 
case, a steel wire was supported by the existing bracket-arms, and 
insulated from them at the points of support. At distances of 4 or 
5 metres along this steel wire, connections were made on the well- 
known catenary method to the overhead wire; the lengths of these 
suspensory connections being exactly adjusted so that the overhead 
wire was as nearly as possible at a uniform distance from the rails. 

It is hoped that the introduction of the catenary method will have 
г beneficial effect on the life of the overhead wire. The usual shape 
for this is now tho figure of eight, with a section of 80 sq. mm., and 
this gives a very strong grip to a suitably shaped clamp. (Fig. 2.) 
When supported at distances of 4 or 5 metres, the wire can be drawn 
tight. and there is very little sag ; there is therefore no tendency to a 
vibratory movement, which might otherwise be caused by tho 
pressure of the trollev pole. А further benefit lies in the fact that 
the short distances between the points of support make it impossible 


Fig. 2. 


for the wire to fall on the ground in case of a breakage, seeing it is 
suspended at a height of 5-5 to 6-1 metres above the ground. Troubles 
due to short-circuits, arising from this cause, are therefore likely to bo 
avoided. Considerations of various kinds are likely to lead to an 
extension of the catenarv method on street tramways. It may 
perhaps be admitted that it does not improve the appearance from 
the aesthetic point of view; the increased cost is, however, easily 
out weighed by tho longer life of the overhead wiro. 
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LEGAL INTELLIGENCE. 
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Marconi and Others v. British Radio-Telegraph & Telephone Со. (Ltd.) 


The hearing of this action was coneluded by Mr. Justice Parker on 
Friday last, when judgment was reserved, 

In. cross-cxamination by Mr. Astbury, K.C., Prof. C. Vernon Boys 
said that he agreed generally with the evidence that had been given by Mr. 
Duddell and Prof. Marchant. He did not know what Mr. Marconi wanted 
to have the tighter coupling for, nor did he say in hisspecilication. Tho 
closest coupled of the examples given by him would produce a wave with а 
great dealof reaction between the primary and secondary. He could not tell 
the form of wave'off hand. И they had a receiver which was tuned to 
that particular coupling they might have their selectivity as between the 
one and the other, but they would disturb two other single pure-toned 
stations at the same time, which they did not want to do in general. In 
consequence of the reaction of the secondary upon the primary they 
would get a compound wave. "The excess in that wave over the mean 
wave would be a great deal more than 3 or 4 percent. In regard to tight 
coupling, witness said 30 per cent. was tight enough to give the double 
note, and the double note was only obtained when the energy alternated 
between the two circuits. In general, he agreed with Mr. Duddell. Hoe 
had not made any experimenta with an apparatus constructed to givo 
out. Marconi's tune six for the purpose of seeing whether he got a long 
sustained train of waves by which he could get greater efficiency and 
greater selectivity than with an open aerial. 
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At this stage Witness explained to the Court that he had verified the 
surmise he had made in giving his evidence at the previous sitting that 
in the case of a coefficient of coupling the interval between the two notes 
emitted would be somewhere about а third or a fourth musical interval ; 
he found, actually, it was just a minute amount over a perfect. fourth, 
or on the piano from C to К. Witness explained to his Lordship the 
distinction between loose and tight coupling, &c. 

In further cross-examination by Mr. Astbury, Witness said the ques- 
tion what was or what was not a transformer was so much a battle of 
words; the one-coil transformer did that which an ordinary transformer 
did, electrically. That was obvious now to those who knew the result 
of mathematical calculations which were not by any means well known 
in 1900. The effect of а one-coil transformer, in so far as transforming 
results were concerned, was identical] with an ordinary transformer, but 
it was not identical in every result. A number of questions were put to 
witness as to the construction of Braun's specification. Undoubtedly, 
the primary object of Braun, as shown in his 1900 document, was to get 
a slower vibration. By reading that document he should have found 
that he was using a transformer to get his results; that specification 
would not have led him to suppose that the difference hetween the two 
sets of figures was relevant to his invention ; but he should have been 
puzzled by the difference. and he could not have failed to have noticed 
it. One could not get а Fedderssen frequency or anything approaching 
it with an ordinary circuit, unless one had a great length of wire with a 
Leyden jar; in fact, Fedderssen got his range of frequency bv adding 
inductance coils to his jar circuit. Braun thought that what he called 
the Fedderssen frequency was a novelty in wireless telegraphy. He was 
right, but not fully right, in thinking that by using a lower frequency 
he was going to get over the shadow question. He did not understand 
the statement : ‘ Another and, perhaps, even more important advan- 
tage in using slower vibrations is that their potential and amplitude, and 
thereby the energy transmitted, is more easily increased.” The fact 
that the wave was longer had no reference whatever to cither potential 
or amplitude. Не had a larger store of energy, and therefore more to 
draw upon, and that was a factor in the means by which he got greater 
length : the length did not make the difference, but one of the factors 
by which he got the length might make the difference. 

Mr. Justice PARKER: Г made a note, as the result of one of the wit- 
ness's evidence, that the word “ damping " might be used in two senses ; 
in the first place you may say that if you increase the “ damping " of 
the circuit by resistance that you prevent even the first oscillation from 
being a good and strong one. You stop the amplitude of that vibration ? 
That, again, is like the spark length ; itis a thing that comes on gradually. 
If the resistance is very small there is no effect. As you go on to a par- 
ticular defined point vou have no oscillations at all, and there is every- 
thing in between. You may damp your circuit so as to prevent the 
oscillations in your circuit: being good. and. you may damp your circuit 
by having radiation which sends out of it 80 per cent.of the whole of the 
energy. There are not two meanings of the word " damping," but 
different causes of the effect. Witness did not know what wave-lengths 
Mr. Marconi was using at the date of Braun's specification, but he should 
judge from the Braun document that he did not know that Mr. Marconi 
was using wave-lengths of the order that they were discussing. A wave- 
length depended much upon the length of the aerial: It was about 41 
times its length if it was earthed, а little over twice if it was not 
earthed, and by adjustment it could be made as much or less as one liked. 
lt did not seem consistent in. Braun, as he was taking out (as Braun 
thought) an invention for the first time for using long waves, to suppose 
that he believed that there had been previously used an acrial of such a 
length as would necessitate the length of wave which he thought had 
never been used. Witness, having answered а number of questions as 
to the operation of the apparatus in the four figures in Braun's specifica- 
tion, said that Braun did not say anything about tuning. but he thought 
by putting in (wo jars in parallel one would get somewhere about onc- 
fifth of an octave lower down, and by putting in two jars in series one 
would get about one-fifth of an octave higher up. One would not get 
fine tuning from that arrangement. He thought he was going to take 
the wave-length of his closed circuit and impose it upon the aerial. He 
thought Braun said he geared up to get an increased potential. Gearing 
up was also shown in Marconi, but he should not say that the object of 
Marconi's specification was to gear up. He would. however, notice that 
they were all geared up except опе. The object of the Marconi specitica- 
tion was to get a transference of energy in а particular way from one 
circuit to another for a particular purpose. and he thought the way and 
the purpose were both independent of gearing up. Witness was next 
cross-examined on his answers on coupling. In the instances given in 
the Marconi specification he repeated that with a 30 per cent. coupling 
one would get a bad © tap tap” effect. As а result of putting the 
instance given hy Mr. Marconi into operation one would find the energy 
slowly given out in the transmitter from the closed cireuit to the aerial. 
and that energy, in every one of the instances, would gradually get the 
aerial up to its maximum, and would maintain it extremely well at its 
maximum. The result of the “Чар tap " was that they would have 
their energy so stored up and so imparted out to an open circuit that one 
would gradually get the open cirenit up to its full swing, and when it was 
there maintain if. and that involved tuning. ln regard to the sentence 
in Mareoni : © his enables more energy to be imparted to the closed 
circuit, with the result that one is a good cotniserver and the other ва good 
radiator," he thought it was the other way round. Being a good con- 
server and a good radiator, and, with the louse coupling, one got the 
advantage that he pointed out; опе picked a particular station out 
of a number. With the light coupling there was an effect, a single pure 
note; but if they had a 30 per cent. coupling there was а compound 
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rave consisting of really two sets of waves. With coupling of the order 
of tune six they got a long train of complex waves. With two circuits, 
one a closed and the other an open circuit, and with a coupling of 30 per 
cent., they would have a store of energy that they would not have in a 
single aerial. That energy would begin to build up oscillations in the 
aerial, but those oscillations would re-act upon the closed circuit. In 
tune six what was called “ tap ќар” was going on, certainly, in a way, 
but it was not quite the kind of action that, from the beginning of the 
case, he had understood as the бар tap " which had so gentle an action 
on the radiating circuit as to allow it to gradually rise to a maximum and 
fall again, and then it was all over. so as to give a pure note. In tune six 
there was a series of strong impulses the whole time, but he understood 
the `“ tap tap” to be weak impulses. It had the same building-up effect ; 
you did not get the pure note. In tune ых he should say they had a 
rapid, rather than a gradual, building up, and the maintenance of a 
compound wave. With tune six there were three sets of people who 
might be disturbed by it, leaving out the harmonics. ‘They must, how. 
ever, remember that there was а little range on either side the exact 
synchronism where also people were disturbed. А tune of that order waa 
intended to be included in the Marconi patent. 

Re-examined by Mr. Terrell: He was not acquainted with the state 
of knowledge with regard to coupling and the effect of coupling in 1900 ; 
but since the commencement of this action he had scen the passage in 
Steinmetz relating to the calculation of the effects of coupling. So far as 
wireless telegraphy was concerned, that was one thing, and what was 
done by the mathematical] electrician was another. Fig. 1 of Braun 
was tight because the induction coil was connected at its two ends—as 
it were, with both circuits; that was to say, the only self-induction 
which was intentionally put in use wasin both circuits; that was as tight 
as the instrument could be made. In Marconi's tunes the length of the 
aerials in the 1900 specification was given at about 100 ft. (about 30 
metres), but one was as much as 40 metres. With Fig. 1 of Braun, and 
comparing with such a coil as that which Mr. Duddell had in his Tesla, 
then the coupling was not nearly so tight: it might be 30 percent., more 
or jess, A number of questions were put as to the coupling in the figures 
im the Braun. specification, and witness. pointed. out. the. distinction 
between Fig. 1 in Braun and JS 17. As to the effect of putting а Tesla 
transformer in Fig. $ ог Fig. 2 of Braun, he could not give the precise 
figures, because it depended upon the amount of wire in the T'esla trans. 
former, The ‘Tesla transformers were made very differently: а small 
Tesla. transformer with а primary wound on a much. bigger diameter 
than the secondary, which was often the case, might give а very low 
coupling; but it was difficult to give figures, He should вау, more or 
less—it was only a shot—somewhere between 20 рег cent. and 50 per 
cent, was the kind of thing he had in his head. Witness, who was handed 
a table prepared by Prof. S. P. Thompson and extracted from the Fed- 
derssen Papers, said it gave the frequency of different waves of the Fed- 
dersson type. In one case the frequencies ran down from 900,000 te 
450,000. with four jars running up to 16 jars; 7 metres of wire bent into a 
single circuit. Then there was another one with a large piece of wire 
(1.400 metres), He did not know where it went, and the figures ran 
from 49,000 to 21,000 between two and 16 jars. In that case, with nearly 
11 km. of wire, he gave a frequency of 21.000 without a coil. or, as he 
should сай it, а coil of one turn simply bringing the wire back again ; and 
in the second case, with a single turn of a piece of wire 7 metres long, 
his frequencies varied between 450,000 and 000,000, and with his nine 
turns he had frequencies varying between 22,000 and 60,000. In view of 
what Fedderssen had published, the statement of Braun in regard to the 
discharge of Leyden jars with or without induction coils in circuit was 
not impossible ог foolish. Clearly he meant that quite a moderate 
amount of straight wire was instantly apparent in its effect in virtue of 
its self-induction, and, therefore, you could get frequencies of that order, 
He thought Braun would get a greater number of waves by the arrange- 
ment that he described, and that was all that he really meant in the pas- 
sage, because there had been no comparison between the primary and 
the secondary ata transmitting station before been made. He thought 
Braun was referring in that paragraph to the number of waves from the 
transmitting station to the reeciving station, and getting ак much effect 
as possible on the recciving station. He would certainly get that in the 
apparatus which he described if it were made by а person who had the 
common knowledge of the subject at that time. 

In reply to Mr. Justice Parker, Witness said that the amplitude of 
the wave given out by the radiator, us he understood it. depended more 
strictly on the acceleration of the current in the aerial than on the 
voltage or on the energy: that was to sav, the rate at which the current 
was increasing or decreasing in strength during an oscillation. He ex- 
plained how Braun intended to get the result at which he was aiming, 
The effect of using slower vibrations had been pointed out by ir Oliver 
Lodge two years before the date of the Braun specitication. If they put 
in а capacity to reduce the vibrations the effect was that it would be & 
better oscillation, and less energy would be given out at one blow: а 
long train of waves was the result. Braun told them that he intended 
to have either small or moderate self-induction ; he was going to have a 
big capacity and а small self-induction, so as to increase the energy 
transmitted, 

Mr. Nevin Maskenysn sud. he had actual practical experience of 
witcless telegraphy prior to the date of Marconis patent in 1900, He 
had a fairly clear recollection of what Prof. Slaby s sending wire Was, but 
he had no knowledge of its precise dimensions. As far as he could 
recollect it was something of the order of from 100 ft. to 150 ft. It was 
earthed, and it appeared, from the diagrams, to be a series of vertical 
wires bound in parallel. It was by no means nonsense for Prof. Braun 
to вау: “ Another and perhaps even more important advantage in using 
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slower vibrations is that their potential and amplitude, and thereby the 
energy transmifted, is more easily increased," The sentence was per- 
fectly intelligible. The obvious intention was to increase the potential 
and amplitude of the current he transmitted from his aerial. It could 
not refer to the maximum potential of oscillation, because everybody 
knew that by putting a Leyden jar in circuit with a spark-gap you 
immediately lowered the potential. Therefore, in order to raise the 
potential and amplitude by the use of a Leyden jar, it must mean that he 
integrated successive swings of long vibrations, It could have no other 
meaning. 

Mr. Justice PARKER : I do not in the least understand that myself. 

Witness: He uses an apparatus which only increases the potential. 
He is going to get rid of the difficulty of getting a spark-gap and still 
getting а lower amplitude and potential, by allowing the Leyden jar to 
discharge through an oscillating circuit and taking step bv step from that 
circuit the vibrations. That was the only interpretation he could put on 
the Paper himself, speaking with the knowledge available at that time. 
Witness said that Braun, whether it was nonsense or not, was clearly 
suggesting that with slower vibrations it was possible to arrange so as 
to get greater energy, greater potential and greater amplitude in the 
circuit which emitted the vibrations; that could only be done by the 
cumulative effect of a series of vibrations one after the other. 

Mr. Justice PARKER : You are thc first witness that has said so—that 
is all ?*—1 fancy not, my lord. 

Mr. СОСЕРАХ said that this matter was not put to his other witnesses 
because those points were nearly all new. 

Witness said that in regard to Fig. 1 of Braun, assuming the aerial 
wire to be long, the coupling might not necessarily be tight. If the 
circuits contained only what was shown in the diagram, the coupling 
would be very tight indeed. Fig. I was diagrammatic, and the coupling, 
so far from being tight, might be comparatively loose, or very loose indeed, 
Looking at all the figures from the standpoint of coupling, the degree of 
tightness or looseness, they might all be equally tight. There was nothing 
in the drawings suggesting they were not. Given Fig. 4 with Braun's 
specification, in order to apply it with his knowledge at that date, he 
should have been struck with one very notable fact—that Braun had in 
his mind one result that he showed three separate means by which that 
result could be carried into effect. The final result was that he should 
transfer from a closed oscillating circuit to an open radiating circuit 
energy step by step so that he might build up, as he said, potential and 
amplitude. 

Mr. Justice РАВКЕЕ: Then he showed three kinds of coupling ?— 
In Fig. 1 they had direct coupling, which was metallic connection between 
the circuits that he wished to connect. In Fig. 4 he had inductive 
coupling, only those two circuits were not connected at all, except 
through a transformer; and in Fig. 2 he had the case in which the aerial 
circuit was directly coupled to the oscillating cireuit, but in that case very 
loosely ; and, also, there was inductive coupling between the primary 
coil P and the secondary coil S. 

Mr. Justice PARKER: In fact, vou say that Braun is not only Marconi, 
but is the defendants ав well 7—1 say that, my lord. 

You tell me this discloses, I will not say everything. but the substance 
of Marconi and the defendants ?—There are distinct differences between 
the defendants and this. 

Just as Figs. 2 and 4 are Marconi, according to you, Figs. 1 and 3 must 
be the defendants ?—I am afraid [cannot help that if it happens to be so. 
Of course, every witness who has preceded me has pointed out the 
difference in the position of the spark-gap. 

In reply to Mr. Colefax, Witness said that having noticed those three 
ways of arriving at the result, he should have taken the Tesla trans- 
former that he happened to have at the time in order to put Fig. 4 of 
Braun into operation ; he shonld have taken the ordinary wire he hap- 
pened to be using, it might probably be in the neighbourhood of 100 ft. 
He should say the coupling between the circuits would be fairly loose, 
somewhere in the neighbourhood of 30 per cent., which was about the 
coupling in Marconi's tune six. Ever since the experiments of Hertz, 
tuning was the thing for which people had always been trying in wireless 
telegraphy; directly people got the idea of communicating by wireless 
Hertz had so instructed them in the necessities of tuning and the im- 
portance and value of it that tuning was the thing they were always after, 
and every effort was made to tune as far as possible. The great difticulty, 
however, was that the store of energy that could be given to an open 
aerial was not sufficient to give а long enough train of waves to tune 
effectively. Braun's Fig. 4 gave them a store of energy. In applying 
Fig. 4 of Braun's specification he should most certainly have tuned 
between the primary and secondary, and he would have done the same 
between the circuits in Figs. 1 and 3. Until you had got the tune you 
could not possibly have the best effect, and Braun's aim, obviously, was 
to get the best effect. Braun did not tell him anything about tuning up 
which he had not known before. All he told him was with reference to 
using the discharge of the Leyden jar circuit in order to excite an open 
aerial. "That was the essence of Braun's patent; the use of the Leyden 
jar circuit to excite the aerial, no matter how it was done. He showed 
it might be done by a direct connection or by inductive action, or by 
both. What he had said in regard to carrying out Braun's directions 
would have been done at that date by a wireless telegraph engineer, 
or anyone who was used to the construction and use of transformers. 

Cross-examined by Mr. Walter: His practical work in wireless com- 
menced in 1895-6, when he was experimenting with the Rev. J. M. Bacon 
1n connection with investigations conducted, by means of a balloon, into 
atmospheric conditions of various kinds, and that necessitated communica- 
tions from balloon to earth by telegraphic means. Witness was cross- 
examined at some length аз to the apparatus employed, his practical 


experience, the part he had taken in the development of wireless С 
graphy, &е. From reading the works of Hertz he was led to believe that 
tuning was essential for the proper working of wireless telegraph appa- 
ratus, essential both at the transmitter and the reeciver, that the things 
must be tuned together to work at their best. "lhere was no direct 
reference іп Hertz to any particular transformer, but the effects of 
transforming were known. His knowledge and information was gained in 
the book on Electric Waves by Hertz. There was a lot said about tuning 
in Hertz and in Lodge. Ніз view was that Braun introduced into wire- 
less telegraphy the principle of charging an aerial by means of discharging 
a Leyden jar. That was what he thought Braun taught the world. 
Witness was cross-examined at some length on his patent specifications 
1.933 of 1900, and 16,113 of 1903. аз to the working of his apparatus, &c. 
He said he could not point to anything in the 1903 specification which 
would give information as to tuning two circuits, but the general principlo 
was involved in the apparatus used. 

In re-examination by Mr. Terrell. witness said he was well aware of 
what a Tesla transformer was, and he explained to the Court that in 
regard to the tuning of an ordinary transformer he wished to quote from 
the “Journal " of the Institution of Electrical Engineers, Vol. ХХУИ. 
(1899), where Prof. Fleming, in discussing Lodge's patent, said :— Dr. 
Lodge ingeniously takes advantage of the principle of resonance to exalt 
the effect in the secondary circuit. We have fora long time been familiar 
with a similar effect in the case of alternating current transformers used 
with a condenser in the secondary circuit.” 

Mr. TERRELL, K.C., intimated that he proposed to call three witnesses 
on the meaning of the word " transformer " as used in 1900, and two of 
those witnesses could speak as to what they actually did with Tesla 
transformers which they made between 1893 апа 1898. 

Mr. №. Н. Parcuece said that he had read the © four sevens © specifi- 
eation of Mr. Marconi, and in 1900, by the word transformer as then uscd 
he should have understood and would now understand an instrument 
with two coils. For the Marconi patent it would not require an iren 
core, and transformers generally had an iron core. lts full name at that 
date was “ statie transformer"; its early name was “ converter," and 
he thought the Americans called it 5 transformer” earlier than we did. 
Ll and L2 in J816 was an auto-transformer; L2 in JS17 looked to him 
like a choking coil. It had not got an iron core. Nobody, now. or in 
1900, would have ever considered that L2 in JS17 was a transformer. 
Witness produced a number of books and pamphlets in order to show the 
meanings which were attached to the words ^^ auto-transformer " and 
'" transformer," and to prove that they were dealt with separately and 
quite distinct, one from the other. — Auto-transformers had come very 
much to the fore in the last few years, and they were sold as auto-trans- 
formers, but in the body of the circular they were sometimes referred to as 
transformers. [п 1900 auto-transformers were used. principally. for 
reducing the pressure of electric energy for are lamps. They had always 
an iron core, and he used them for starting motors. In the Board of 
Trade Regulations for securing the safety of the public, the reference to 
transformers could only mean instruments with two separate coils. 
They did not refer to auto-transformers, because they would not. be 
admissible. He did not think an electrical engineer, reading Marconi's 
specification іп 1900, would have understood it to include an auto- 
transformer such as was shown in ЈЕ ; he thought he would have 
interpreted that to mean a double coil transformer; he had never heard 
a choking coil or inductance called a transformer. 

Cross-examined by Mr. Astbury, К.С., he had no experience in wireless 
telegraphy, but he had heard Tesla’s lecture т 1892. His practice had 
been mainly in electric light and power work. He had never heard of 
tuning a transformer for electric lighting purposes. but he had heard of 
adjusting а transformer. If by tuning was meant altering the wave form 
there was tuning on a transformer for lighting purposes. They always 
had to try and avoid resonance in power schemes, In his experience of 
lighting and power work he had not heard of tuning a transformer to give 
resonance, The auto-transformer was a perfectly well-known instrument 
in 1909. Apart from the Board of Trade Regulations, a one-coil trans- 
former would do exactly the same thing as a two-coil transformer, but he 
did not know whether it would do во well commercially. The Board of 
Trade Regulations excluded auto-transformers on the ground of public 
safety : they were not specifically excluded, but the Rules pointed to the 
necessity of shielding one circuit from the other. In regard to Marconi's 
specification, looking at the figures in which were shown two coils, and in 
considering the particular function in wireless telegraphy of the coils, he 
would assume that two circuits mean a two-coil transformer, because the 
specification was written by an engineer. By “transformer” he meant 
an instrument giving “ step-up " or “ step-down " of the pressure. 

Mr. RvssELL 5. \Мвент (Messrs. Е. Newton & Со.) said that shortly 
after 1893 his firm began to make the Tesla apparatus. He was not 
quite sure of the year, but they did not sell more than one or two instru- 
ments until 1901. He described the method of constructing and con- 
necting up a Tesla coil. They made Ruhmkorff coils and Tesla coils. 
The Tesla apparatus made by them was intended to be used with а 
Ruhmkorff coil. The two terminals of the secondary coil were used to 
reproduce most of Tesla's well-known experiments, and when they 
sold the article there was a spark-gap in the secondary circuit. After 
1900 they used at different times various numbers and sizes of condensers, 
consisting usually of Leyden jars, in order to get. the best effect. What 
was the greatest effect would depend upon what they were going to do. 
Usually, it meant the longest spark from the secondary, and when they 
were making it for certain experimental work thev tried it with a view to 
thatend. When they tried to get the longest spark they used а spark-gap 
in the secondary of the Tesla coil, and got the longest spark they could 


! with the current and the Leyden jar or series of jars. А transformer in 
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the ordinary sense of the word he would define to be an instrument with | perhaps mor» important. advantage in usirg Коуст vibrations is that 


two coils. one of which acted inductively on the other. Before 1900 they 
did not sell any Oudin resonators, 

' In cross-examination witness said he had known both auto-transformers 
and transformers. И an auto-transformer was meant he should expect 
it to be specified as such in the ordinary way. He defined a one-coil 
transformer to be an instrument which acted partially as a transformer 
and partially as a shunt; in so far as it acted as a transformer it was a 
transformer, but it was also a shunt. A plain shunt coil between two 
cireuits acted by induction or choking effect. 

Mr. Lesie B. Милк said that before 1900 he made Tesla apparatus— 
he thought about 19. He produced one made before that date. He 
deseribed the construction of the instrument which was handed up to 
His Lordship for inspection. Before he sent out his instruments he 
adjusted each of them so that it gave the longest spark that could be 
got out of it. He adjusted it by altering either of the two wire circuits or 
the capacity of the condenser, He standardised one kind which gave an 
Sin. gap, but he made other sizes. He sold Ruhmkorff coils. The 
instrument advertised by him was operated with a step-up transformer 
and also with a Ruhmkortf coil. He had some experience of wireless 
telegraphy т 1898, and he produced correspondence with а customer in 
regard to Tesla apparatus which he had advertised as suitable for wireless 
at that date (March, 1898). He did not care to infringe Marconi's high- 
wire and earth connection covered by his 1896 patent; but they 
connected it to earth sometimes. He never used it with the high wire 
personally. 

Mr. JOHN St. VixckENT PüETTS was recalled and said that in regard to 
the Braun specification the words " otherwise the vibrations would be 
damped too much," he presumed that he meant if he got anywhere near 
the critical length of spark he would get just one or two vibrations and no 
more. He did not understand the passage to have any reference to a 
maintained train of waves or to tuning. Slower vibrations had no 
relation of any sort to potential, amplitude or transmission of energy. 
With his present knowledge he could read à meaning into the words 
“another and perhaps even more important advantage in using smaller 
vibrations is that their potential and amplitude, and thereby the energy 
transmitted, is more easily increased," But he would not have under- 
stood that in 1899 or 1900. Taking the Marconi document, and looking 
at the tables given on pages 6 and 7 he said there was not a single example 
there which was not tuned. In cach of the instances he gave the length 
of the acrial; the instances given were ex perimentally determined. In 
tune 6, by reason of the coupling being а 30 per cent. one, а double wave 
was «iven, An apparatus made according to Fig. 1 of Marconi tuned in 
accordance with the directions for tune 6 would be an apparatus in which 
the etficieney of the apparatus would be. as against the old apparatus, 
increased, and would enable selectivity to be established in one or more 
stations in the way described. It would enable more energy to be 
imparted to the radiator than in the old single radiator case ; and the 
closed circuit would be a good conserver and the open circuit а good 
radiator. According to Marceoni's document, it was necessary, taking the 
transmitter first to build up the oscillations gradually in the transmitting 
aerial and then maintain them so that a long train of persistent waves 
should be given out ; the building up portion of the oscillations in the 
aerial was a very small part of it, but during the whole time it was main- 
taining the effect. These two operations must occur to get the result. In 
the receiver they did not require to maintain oscillations when they had 
once got the closed circuit to its maximum, so as to break down the 
coherer. It was simply an accumulator. Until this case he had never 
| eard a suggestion of tuning a Tesla transformer. The adjustment made 
of the Tesla transformer was generally taking off or putting on turns to 
ths primary winding—the adjustment of the two windings so as to get 
a long spark gap; so far as he could understand, that had no bearing on 
the tuning between two circuits such as one got in the Marconi specifi- 
cation. He found nothing in the Braun document that would have 
enabled him in 1900, with Fig. 4. to take the necessary length of aerial, 
Ке... to get tune 6 or any other tune; the only information he found 
there would lead him away from tuning. The couplirg of tune 6 was not 
too tight to get the building-up and maintenance effect and to get 
tuning in the way described, A 20 per cent. coupling would not prevent 
him getting the conserving, radiating and tuning effect. including the 
“tap, tap" movement; the only difference was that there were two 
frequencies instead of one to which the receiver could be tuned; they 
could tune any numberof stations of either wave-length and they could 
operate on either. The question of getting more energy, more efficiency 
and conservation, good radiation and selectivity as described by Mr. 
Marconi were not limited to having a single frequency. In Marconi's 
specification there was nothing to indicate that the object, or one of the 
objects, of the transformer, was to get an increas?d potential: the result 
was to get a smaller potential than he had been using. If the closed 
eireult was a good conserver of energy it could not, of course, part with 
its energy rapidly ; the energy, or a large part of it. must remain in the 
circuit for some time, with the result that it was oszillating in that circuit. 
He could not find any sentence in Braun's specification from which 
he could gather that his desire was to get a gradual transference of 
energy for the purposes of his wave train, as distance from the “ gulp- 
ing " or “ rushing " ; the only meaning he could read into those words 
was that with the plain aerial he could not use the longer spark ; he had 
reached the limit of his spark, and therefore he proposed to use a 
smaller spark in the closed circuit and to get a larger potential on the 
деа], 

Mr. Justice Parker: That: I understand you to say, was impossible 
unless these words are nonsense: unless read in the way I put now, 
reading in à subsequent vatent. I read it in this мау: “ Another, and 


their potential and amplitude, and thereby the energy transmitted, is 
more easily increased," by separating your circuits and using one as a 
conserver and the other as a radiator. That would give you the whole 
thing and it would be perfect sense, would it not? There is по 
necessity to use one as a conserver and the other as a radiator, 

Mr. Аѕтвскү : I should like the witness to explain that. 

Mr. Jtusice PARKER: If they are not nons»nse as they stand and you 
can do it without introducing the two circuits it is all in your favour. 

Mr. AsrBURY : И your Lordship puts it that way. 

Mr. Justice PARKER: What puzzled me about it was, I have been 
assuming all the wav through that taking one aerial circuit in which there 
was а spark gap and one set of oscillations to produce your aerial vj. 
brations and lower the wave length, by the introduction of a capacity vou 
cond, somehow or other, increas? the energy in your aerial for the purpose 
of creating these waves. I understand you to say just now that that was 
nonsense * There are two ways of increasing the energy in that aerial 
circuit. one to increase the voltage. and the other to increase the capacity, 
He suggests, I think, to put a capacity across the spark gap and that 
increases the capacity. 

That is precisely what Lodge did ?—Precisely what Lodge did— 
virtually a one-circutt arrangement. 

If vou only mean that by increasing the length of the wave you do 
not, necessarily, increase—or in. fact have any effect upon—the energy 
in the circuit, that I understand.—Mr. WALTER: That is what we do 
mean, 

That does not make the words nonsense, though he says: “ 1f you use 
the lower frequency waves it is easier to arrange your apparatus in the 
way that vou can get more energy." 

Mr. ASTBURY: Even that is wrong, is it not? Let me put what his 
Lordshiphas put. I think we have got to the exact point in his Lordship's 
mind. 15 it more easy to increase either the potential or the amplitude 
with a slow wave than it is with a fast one Y—N»o, there is no relation at 
all, It is just as easy to increase the energy of the aerial if you increase 
your vibrations as if you decrease them. 

Mr. Justice PARKER: I do not follow it now. You ean increase your 
energy. you say, either by increasing your capacity or your voltage ?— 
Yes. 

He has commenced by saying you are limited as regards voltage: vou 
cannot increase it beyond а certain amount. by these high-frequency 
waves. The only way you can increase it afterwards is by the capacity, 
therefore, it is easier with a lower wave length to increase your energy, 
Does it follow ? 

Мг. AsrBURY : I do not think it does, my Lord. quite. He has not 
discussed up to this point in his specification the question of increasing 
or doing anything with his capacity. 

Witness thought that, reading Braun as fairly as he could, his idea was 
that experimenters hitherto had used the Righi oscillator connected to 
a wire, which imparted the frequency of the Righi oscillator to the wire. 
He was now going to take а Leyden jar, which he said had a slower 
frequency and imparted its frequency to а wire that he believed was his 
invention. 

Mr. Justice PARKER: Yes, that. seems a reasonable explanation of 
what he says, but he does also add that, as another advantage, you can 
get more energy in your radiator and that, as I understand him. he gets 
more energy in his radiator by lowering the wave length—not by Ше 
introduction of inductance—and he puts the capacity to increase the 
wave lengths. That had no relation to the mode of operating the aerial 
and the tuning of the aerial to the circuit. 

That is why I suggested he did not get further than Lodge, and he may 
not have even seen the advantages that he got bv his less frequency 
and lower wave length 7—1 think so. I do not think he was nearly as 
far advanced as Lodge. I do not think Braun's arrangement is so good 
as Lodges. | 

Further cross-examined by Мг. TERRELL: If one wished to take 
advantage of tuning in the receiver one must have a long train of waves, 
and the object of Marconis invention was the production of such a train. 
He did not think that Braun got a long train of waves. [n regard to 
some answers given by Prof. Boys as to Braun's specification, he thought 
a great deal more credit had been given to Braun than was due to the 
specification. The longer train of waves obtained from the use of the 
Braun apparatus was obtained with the various additions which Prof. 
Boys was assuming; he suggested that Prof. Boys was assuming an 
earth and a loosely coupled Tesla transformer and a long aerial and 
tuning. With those assumptions then they would get a train of waves 
from the Braun apparatus which was what was claimed for the Marconi 
transmitter. Supposing he had got Braun with a 30 per cent. coupling 
and an earth and tuning. they would have a closed cirenit which was а 
good conserver of energy, and an open circuit which was a good radiator. 
]t was possible that in putting Braun into operation а Tesla transformer 
would have been taken. He thought that Braun was probably thinking 
about а Tesla transformer. The Tesla transformers that he knew of 
were very tightly coupled. 1f he took Fig. 4 of Braun and assumed MS. 
was the Marconi aerial there was no difference between the diagrams. Af 
you earthed the aerial and tuned it, Fig. 4 of Braun was a Marconi aerial. 
He doubted whether a Tesla transformer would have a 30 per cent. 
coupling ; he had heard of Teslas boing adjusted— whatever that might 
mean. In his lecture Tesla had called attention to the effects of resonance. 
He only referred to tuning once in fiftv odd pages. Two of Braun's 
figures were inconsistent with loose coupling. It was impossible to loose 
couple Figs. 1 and 3, because of the metallic connection. Supposing he 
put in Fig. 1 a telegraph aerial and a small inductance, there would be 
looser coupling. It would not be loose coupling. If they kept the two 
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circuits in tune they would probably not get the coupling below 60 per 
eent.—probably not so low as that. He doubted whether they eould 
reduce И below 50 рег cent. in any case in Fig. 1. He did not under- 
stand that any part of Braun's Fig. 4. was earthed. 


In further examination by Mr. AsTBURY he said it was quite consistent 
with Braun that he did not know anything about the advantages of 
either tight or loose coupling. He had stated that if Braun had a long 
earthed aerial, and if it had 30 per cent. coupling and had self-induction, 
they would then get a train of waves if they tuned it, but tuning would 
involve а knowledge of the length of the aerial. With regard to the 
capacity and the inductance of the two circuits, if they had all those 
things, and chose Fig. 4 out of Braun instead of Figs. l and 3, that 
would not be distinguishable from Marconi. In other words, if they 
did what Marconi told them to do they would get Marconi's results 
There was no indication in Braun as to the necessity for any partieular 
length of aerial and по particular capacity or inductance ; there was 
no direction as to earthing or to tightness or looseness of the coupling. 
or as to the amount of s^lf.induction in the aerial or as to tuning. 
With a tight coupling, а closed oscillating cireuit capable of persistent 
oscillation, would not be possible. In 1900 Marconi had used aerials up 
to 1.000 ft. or more—from 100 ft. to about 1,000 ft. The wave length he 
was using was approximately four times the length of his aerial wire. 


Mr. JAMES SWINBURNE (recalled), further cross-examined by. Mr 
Astbury, said he agreed generally with the evidence of Mr. Plett. He 
read the Marconi specification when he was away for his holiday, and he 
had no ditficulty in understanding exactly how those circuits would have 
to be arranged. He had no difficulty in svying that a transformer must, 
necessarilv. be arranged so that the circuits had what he termed " small 
grip asan equivalent for loose coupling, but he did not gather anything 
of that character from Brann. By the words “another апа perhaps 
even more important advantage in using slower vibrations " he under- 
stood that Fedderssen said he was going to work with a low frequency. 
Braun went on and described one way’ and the only way in particular 
which he des^ribed of getting a low frequency was by using a condenser, 
that was to нау a Leyden jarof larg? capacity. Having a large condenser 
with the same pressure as before he got a lot of energy into his circuit, and 
he would get all that energy, or most of it, in the form of waves. That 
was not the direct result of a low frequeney ; it was tho net result of an 
incident of his low frequency, that was of the condenser—the Leyden 
jr. When Brain said the potential and amplitude, and thereby the 
energy transmitted, were more easily increased, he thought he was wrong 
about the potential because h^ was going t» us? the same potential as 
before, He was rignt about the energy and the amplitude. Reading 
Braun's spovitication, and putting his mind back to the time before he 
had seen the Marconi specification, he should not have gathered from 
Brian that he wanted to got a circuit with a liege amount of energy in it. 
In cases Land 3 he got that energy directly int aa aerial and in Figs. 2 and 
4 h^ used а trinsformer. Now, as à transformer maker, unless something 
in that specitication or something else had given. witness the idea of 
gradually getting the energy from one cireuit to another tuned cireuit— 
unl sx he had got that preconceived idea —ho should naturally have nsed 
the best transformer he could, and this would have been as tightly 
eoupl-d and as eflici^nt a transformer as he could make. И would have 
been looser than an ordinary electric light transformer, but that would 
have boon an unavoidable evil in the mind of the engineer, unless he had 
got Mareconis idea. Prior to 1900 the object of making transformers 
was simply to gt different ritios of transformation. Tac great object was 
to get them as tient as possible, because the tighter the transformer the 
more uniform the regulation of the lamps. Before the present case he 
had not heard that any competent electrician would have known in 1900 
that a Tesli transformer ought to be tuned. He had never heard of any 
suggestion of tuning until he came into that cas», or even of adjusting. 
ЈЕ one had a condenser too large and the self-induction very small, that 
meant that ho was working with a very large current in proportion to the 
pressure, and the СЕК loss was larga, There was no sigsostion in Braun 
to avoid that. Braun was perfectly vague, and one did not get any idea 
of what high-frequency he wanted from his figures. 


Cross examined by Mr. TERRELL: Аз a conso?quenee of using Braun, 
apart from tuning, one would g»t a longer train of waves, but that did not 
mean the cumulative effect unless you had got the receiving circuit and 
the trinsmitting circuit tuned together. [t was known that one must 
have that; it was in Lodge and it was in one of Mareoni's specifications. 
They did no tuning that would have a cumulative effect on other than 
the receiving circuit. 

Мг. Justiee Parxer: A bare wire would not hive the necessary 
effet * —No ; a bir? wire would be worse. 


By Mr. T. Terreur: The ordinary aerial of th» Marconi was a baie 
wire with a spark пар. The receiving aerial in the original Marconi of 
IN96 was tuned to the transmitting cireuit. The 1896 receiver of 
Marconi was сарае of receiving a short train of waves. The trans- 
former in one of the Marconi examples was a very tight transformer—over 
10 p^r cent. In his view, one of the essentials in Marconi was loose 
coupling: i it was essential to Mareoni’s work, and it was quite clear, on 
гга hs specification, that the coupling was loose: but the real 
invention of Marconi was couplirg the oscillating circuit (which was а 
good conserver) with the radiatirg circuit (which was a good radiator). 
The idea occurred. to him at one> that Marconi was to have а loose 
coupling. He did not agree with Mr. Duddell and Prof. Boys that a 
good conserver and a good radiator were implied in Braun. 

_ This concluded the evidence, and after Counsel had addressed. the 
Court on the evidence his Lordship reserved judgment. 
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Electricity Works Assessment. 


At the Middlesex Quarter Sessions last week the Metropolitan Electric 
Supply Со. appealed against the assessment of their power station at 
Willesden, which had been placed at £20,000 gross and £13,000. ratable. 

After Sir C. Alfred Cripps, K.C. (with him Mr. W. C. Ryde, K.C., and 
Mr. H. В. Ward) had opened appellants’ case, 

Mr. J. Сохленев, formerly manager of the company, said that they 
came to the conclusion that the sinking fund must be £20,000 a year. 
In 1909 at Willesden they actually expended іп repairs on the buildings 
£898 and £5609 оп the plant; that was distinct from the sinking 
fund. About a third of the whole capital (£1.8598,000) of the company 
was in the Willesden power house, ‘The station cost £296,178 and the 
machinery £316,997, making £613,175. The land was not included ; 
that would not depreciate, but he hoped it would appreciate. The area 
was about 10 acres, but was not all used. One-third of the capital was 
in mains, Which had а much longer life than machinery, and the sub- 
stations represented the remainder. The depreciation on that item was 
much less than on the machinery; therefore, much more of the £20,000 
should be allocated to the power station. He knew of no plant which 
required to be kept in a higher state of efficiency than electrical plant. 
because of the very high tension of the machinery and the nature of 
their statutory obligations. Most of the generating units were 3,000 kw. 
The plant capacity was 16.500 kw., which was now about 3,000 kw. more 
than was needed because of the separation of Marylebone. They there- 
fore had ,4ths more than they needed. He took 1 per cent. on the 
original eost of the buildings for depreciation, and taking у ths of that 
it came to £1.872. The cost of insurance was £378. The actual amount 
spent т 1909 in repairs to machinery was £5,068. The instruments 
would be tenant's capital and all they put in was the landlord capital 
He reckoned 10 years to 25 years’ life for different parts of the machinery. 
The cost of repairs was 4-83 рог cent. of capital cost, say, 5 per cent. 
The £5,068 was for repairs only and the proportion of the sinking fund 
applicable was т’ ths. In his opinion, £15,645 of that could be deducte 1 
from the gross value, That was arrived at after seven years’ exporienec, 
The suggestion of £7,000 made by respondents would only allow £600 
for depreciation. Tf he had thought that enough he would never hive 
advised his board to set aside £250,000 to. guard against that contin- 
geney. He had not consicersd whether £4355 was the correct. net 
value. Не knew an agreement was made in 1905 as to the ratable 
value, He had а different opinion. after the Marylebone separation, 
No action was taken becaus? they thought thers would be аа increase, 
but the metal filament lamp, by reducing the consumption, had kept 
the normal increase of consumption down, [n 1903 he (witness) had agreed 
the statutable deduction at &5.817. Tho gross was thon £17,432 and 
the net 11.635. Tt wastrue if £15,000 was to be the statutables the net 
would only be 82.099. Tos Willesden authorities susgested a con- 
ference to discuss an inerease, but his reply was that no confer nes could 
he held unless it was for the purpos* of а reduction. No steps were 
taken to get a rsduction bocaus* the eompiny was of opinton that their 
business would improve. ‘Phe machinery was only working up to 20 
percent. of its capacity. Th? miximum demand last month was about 
9.600 kw. ‘Poe stand-by depended upon the sizè of the plant, but the 
station was built. for гих michiives. He could not agree that 25 
per cent. was the usual stand-by. The company had five sub-stations 
in the Metropolitan area. All their money came from the metropolis, 
excepting what Acton paid for à bulk supply. Running expenses should 
not be in the account for repairs. He did not say the eompany should 
set aside a fixed amount, bnt an average amount. When the Marylebone 
purchase and the removal of the Kingsway station took place а largo 
sum was placed to sinking fund account which did not therefore necessi- 
tate so large а sum being set aside in later yeara. The company had 
half an acre of freehold land in the Kingsway neighbourhood which was 
worth much more than it stood at in the books. “Phe idea was to obtain 
a sinking fund in 22 years of £630,000, 1f £20,000 was provided yearly 
that would be £680,000. No interest was shown, but if interest. was 
shown the amount to s^t aside would be less, but it was the same thing 
in the end. 

Mr. J. S. HiGHFIELD, engineer to the company, siid that he put the 
life of the boilers, dynamos, &c., at 25 years. The depreciation of plant 
had always been a question, but about five years ago Mr. Robert 
Hammond read a Paper on the subject, and his figures were generally 
accepted. They were the figures given by him. | 

Cross-examined : Не put th: pipework, engines, dvnamos, aeeumu- 
lators and transformers at 25 years. Cooling towers would be obsolete 
before they were worn out. The pumping engines were good ones, 
Не was sure the Sulzer engines, though good ones, would not last more 
than 25 years if all the engines were taken together. He was taking th» 
average of all the engines. About 20 years was the life of a switchboard, 
not 30. The life of the machines in the tool shop he put at 10 not 20 
years, Не did not think the present buildings would be there т 100 
yenara. He wanted a stand-by of two units; that was the usual stand-by 
—25 per cent. The units sold in 1909 were 11.900.000. and the number 
generated was about 13,000,000 or 14,000,000. He did not think much 
importance was ta be given to the published figures. The percentages 
were worked out from the Board of Trade figures and mostly differed. 

In re-examination witness said all that was charved as Tepairs were 
all incidental to repairs. [t was possible that £150 might bo said to be 
running charges, but he thought it was properly described as repairs, 
He could supply another 3,000 kw. with his plant. 

Mr. Rost. HAMMoND said he usually reckoned about. | per cent. per 
annum for repairs. He had specially studied that question of deprecia- 
tion, The L.G. Board) took rather lower figures than he. did. The 
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tables published were prepared by him for many years and accepted. 
The spare power was less than 25 per cent. When the Marylebone 
supply was being generated the company had other stations. He should 
not, in all probability, design the machinery on the present basis. He 
did not think that four 3,000 kw. sets а bad lot for а demand of 9,500 kw. 
He would not have the 1,500 kw. machines. He did not know that 
£87,000 had been spent at Willesden since 1907. He thought the 
statuta»les £15,122. 

By the Court: His figures were quite independent. He took 1 per 
cent. on the capital spent for repairs, and the sinking fund he took was 
similar to that which Mr. Conacher took. He based his item for sinking 
ищ for the buildings the same as the L.G. Board—viz., on a 60 years’ 

asis. 

Mr. HUMPHREY Davies said 1} per cent. should be set aside for repairs 
and renewals and that would not include obsolete plant. The repairing 
shop was a separat? one. 

Cross-examined : The renewals were not numerous. He did not say 
that the ratable value should be £6.875. What he did say was that 
upon the basis of another station in the same district that should be the 
ratable value. 

Мг. Pace, К.С. in opening respondents’ case, said he was going closely 
into the matter, and by doing so he would show that instead of £5,927 
for repairs it should only be £2,711. the remainder being running charges. 
As to sinking fund, he contended that the possible loss of capital by 
purchase of the undertaking by the local authorities should not come in. 
That was not £20,000 a year, which did not accumulate but was added to. 
A sinking fund was where there was a building and each year a sum put 
at interest would produce the value of the building. That £20,000 should 
be disregarded. Не said that the proper fraction was ,\ths and not 
qıths. The increase of the gross value from £17,452 to £20,000 was 
because £80,000 had been expended there in the interim. Appellants 
said the £80,000 had been thrown away ; that a sum equal to $3000 а year 
had been spent without result, but, on the contrary. had been a loss to 
ihem. Не reminded the Court that the sale to Marylebone was com- 
pleted when the assessment was agreed at £17,452. 

Sir ALFRED CRIPPS said most of the £80,000 was spent outside Willes- 
den. 

Mr. В. W. HARDCASTLE said he analysed appellants! accounts with a 
regard to maintenance. He was of opinion that the items for loose tools, 
renewals, additions and alterations should be charged to running expenses. 
This included soft soap, waste, candles, paste, paraffin, disinfectants, 
gas coke, mats, emery cloth, gauge glasses, stationery, winding clocks, 
fuses, carboys and acids, &c. These were not. repairs, in his opinion, 
neither was the maintenance of railway siding. The figures of these 
items in 1909 were about the same as for the years 1906, 1907 and 1908. 
The total of these came to £1,279, and he was of opinion that that should 
not be charged. This had relation to materials only. The company's 
item was £2,358. The repairs to the building he agreed as £809. The 
difference was in the wages, and he was of opinion that the £3,371 for 
wages was subject to a deduction. Taking the three years, he was of 
opinion that the wages should be £2,278, and taking the average repairs 
the average total should be £3,314. Some items in the insurance 
account ought not to be included in the deductions, and that item ought 
to be £136 less than the company put it at. Deducting the j*ths 
this left a total for repairs of £2,954. 

Cross-examined by Sir ALFRED Cripps: Witness agreed that the 
cost of the repairing shops was an engineering item.* He мах поё aware that 
there was a separate repairing staff of two foremen and 40 men, but 
he did know that if these men did some of the work charged for it 
should not be included in repairs. A contractor would charge a profit, 
hut he found none charged there, though he was told there was something. 

Sir ALFRED CRIPPS : Nothing is charged here; not even for the chief 
engineer or other members of the staff. 

Мг. J. Е. C. SNELL said many of the items charged were renewals, 
extensions and replacements; they were not repairs. The maximum 
used was 9,400 k.v.a., which should not be confused with kilowatts. The 
plant was equal to 16,500k.v.a. The 9,400 k.v.a. might be represented hy 
9,000 k.w. He thought the 25 per cent. could be taken forone hour as 
overload at least. The maximum load on the station was for a very 
short time. The ordinary running plant need not be more than 9,000 kw. 
with a stand-by of 3,000. Ву this means he was able to bring the valua- 
tion to the figure of туһа. Cost had little to do with value, and when 
purchased the plant was much more expensive than now. His value 


of the plant was £228,219, which left £153,167. Some of the buildings: 


were used for the whole undertaking but others were not. He, therefore, 
put the value of the buildings at £283,689. А numberof tables containing 
many sets of figures were put in. Witness went on to say that he had 
taken the buildings at 80 years. Some of the “ lives" he had taken at 
less than appellants. He put the buildings and plant at £383,000. The 
valuations he had placed were the actual figures on tenders he had 
received. The life of the engines he had put at 50 years ая the principal 
ones were Blow-speed marine engines. He saw no reason why these 
engines, properly maintained, should not last longer than waterworks 
engines. Не thought they should apply a 3} percent. table and not, as 
modern station could be installed at much less cost than that. 
and that was а fair figure he thought for that particular company. А 
appellants had done, 3 percent. The total statutables he put at £6,438, 

Sir ALFRED Cripps said this was not relevant. 

The CHAIRMAN said it was a hereditament the tenant could not 
move out. of. 

Cross-examined: If he spent £100,000, to get that back he must 
provide for it. He had based his sinking fund &o as to replace the plant, 
which at the end of the time could be much more cheaply replaced. 


In answer to further questions, witness said that he allowed 11 per 
cent. for the depreciation of plant and buildings as against appellants, 
5 per cent. To get the original capital back in 38 years would require 
1} per cent. He allowed 4 por cent. for the buildings. И the repairs 
were added to renewals the percentage was 21. 50 years were 
longer than usual for engines, but those were exceptional. Generally 
speaking Mr. Hammond, was right. Епутеегв agreed, as a rule, that 
the life of engines was from 25 to 30 years. Не did not know the power. 
factor was 96; he took itat 90. If the power-factor was 96 the difference 
was very little. The difference was that whereas the company 
wanted 13,500 kw. he thought 12,000 kw. was enough. It was difficult 
to allocate items to repairs or renewals. 

Mr. Pace submitted that the question of whether the local authorities 
could purchase or not was irrelevant. 

Tne CHAIRMAN pointed out that to buy at the suggested figure surely 
could only occur if an undertaking were going a begging. 

The witness said the £400,000 he had referred to would purchase all 
there was at Willesden. 

The CHAIRMAN said at the end of 1931 the company came to an end 
then the company had to refund the capital. 

А MEMBER or THE BENCH : Where would the shareholders be ? 

Mr. JAMES SWINBURNE, M.LC.E., past president of the LEE, 
said for a maximum load of 9,000, 12,000 kw. was sufficient. The 
maximum load was only for a short time at a very short period in the 
year, and the overload could be used. He thought the ү (в sufticient 
for that purpose. The maximum of Mr. Snell was high. The usual 
life was 25 to 30 years for an engine. Those engines would last a long 
time, but the time the engine was working had to be considered. 

Mr. Wm. Patrick Ryan spoke to the valuation of appellants’ pro- 
perty. He practically agreed with Mr. Snell's valuation. 

Mr. CHARLES JONES gave evidence, and pointed out that a large part 
of the company's undertaking was indirectly productive to the power 
station. He only knew one company which provided a sinking fund to 
enable them to repay their capital. After the “ lives" there was a 
residual value in the plant. "They should have no consideration as to 
what a local authority would give in 1931 but only as to the rental value 
а hypothetical tenant would pay. 

By the Court: He had not taken the peculiar circumstances into 
account at all. 

"ir ALFRED Cripps: If the cost was £618,000 and you say the value 
is now under £380,000, they had depreciated £219,000, which, in eight 
years, is about £30,000 a year ? 

The witness said as a matter of arithmetic that was so, but he had not 
dealt with it on such a basis. He had nothing to do with the arithmetic. 

Sir ALFRED Cripps: If that was anything like that then appellants 
had not put depreciation too high. 

The Court, after a consultation in private, fixed the gross value at 
£20,000, net £8,900, and allowed appellants their costs. 


During the hearing of the above case tables were put in by Mr. Robert 
Hammond and Mr. John Е. C. Snell as to the life of the plant installed, 
the provision for depreciation, &c. 

In the table put in by Mr. Robert Hammond the life of the engines, 
pumps, pipework, static transformers, water softeners, filter and coal 
valves was put at 25 years; the period of the life of boilers, turbines, 
motors, switchboard, motor-generators and station fittings was 20 years, 
coling towers 15 years and conveyors 10 years, the multiplier being, in 
the four cases, 0-027428, 0-037216, 0-053707 and 0-087231 respectively. 
Maintenance and alterations of buildings and provision for depreciation, 
on the basis of 60 years, was put at 0-6133 percent. In regard to capital 
expenditure on plant and machinery he put maintenance at 1 per cent. 
A deduction was made on the capital expenditure on 3,000 kw. of plant 
in excess of the company's requirements. 

In Mr. Snell's table the figures for the life of the plant and the multi- 
pliers (in brackets) were given as follows : Coal and ash conveyors, &c., 
25 years (0-025674), c.i. tanks, softeners and filters 30 years (0:19371), 
cooling towers 10 years (0-085241). tanks for вате 80 years (0-002385), 
water-tube boilers 25 years (0-025674), pipework 25 years (0-025674), 
engines, feed pumps and condensers 50 years (0-007634). generators and 
motors 30 years (0-019371), static transformers 25 years (0-025674), 
awitchboards and connecting cables 30 years (0-019371). accumulators 
11 years [0°076092) and workshop machines and appliances (0-035361). 

In the case of coal and. ash conveyors, water-tube boilers, pipework, 
engines, pumps and condensers, workshop machines and appliances the 
residual yalue atend of life was given as 5 per cent., of generators and 
motors 8 per cent., of switchboards and accumulators 10 per cent., and of 
static transformers 12 per cent. 


Alleged Breach of Mining Regulations, 


On Tuesday, before Sheriff Hay Shennan, in the Hamilton Sheriff 
Court, Mr. James Salmond, general manager, was charged with having 
on Oct. 20, in Millburn Pit, Dalserf, belonging to Archibald Russell 
(Ltd.), failed to have ‘‘ a competent person ” in charge of the electrical 
apparatus. Respondent denied the charge. Feb. 20 was fixed for proof. 

Mr. Robert McKay, manager, Cornsilloch Colliery, Dalserf, was charged 
with breaches of the special rules with regard to the use of electricity in 
mines. Ц was Vas i that the frame of an electrical motor in the Drum- 
gray seam of Millburn Colliery was not efficiently earthed; that the 
distribution box of the motor was not earthed ; that the terminal on the 
starting switch was unprótected by any insulating eover; that the elec- 
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tric lighting in the Drumgray seam of Millburn Pit was unprotected hy a 
suitable cover, and that it was neither mechanically and electrically 
efficient nor suitably soldered; and that in the haulage road in the 
Virtuewell seam of Millburn Pit the electrical cables were suspended on 
iron nails, instead of being suspended by leather or other flexible material. 

Objections to the relevancy of the complaint were taken by Mr. 
Andrew, solicitor (who defended in both actions), but these were repelled 
by Sheriff Shennan, who fixed Feb. 20 as the dhp for proof. 


G. Freeman & Sons v. Middleton Electric Traction Co. 


On Saturday the Court of Appeal (Lords Justices Vaughan Williams, 
Farwell and Kennedy) dismissed plaintiffs’ appeal from a judgment of 
Mr. Justice Hamilton. The action arose out of a contract which plain- 
tiffs had for constructing a light railway from Rochdale to Middleton, 
Plaintiffs claimed £1,699, alleged to be due to them for extras or addi- 
tional works executed outside the contract. Mr. Justice Hamilton de- 
cided that plaintiffs could not recover, and entered jungment for defen- 
dants. The case was reported in THE ELECTRICIAN for July 22, 1910, 


Musto v. J. & H. Grevener. 


In the Shorediteh (London) County Court on Tuesday, before Judge 
Bray, plaintiff (a dairdresser) sued defendants to recover £13. 8s. Gd., 
being amount paid for hire of an electric motor, cost of putting another 
one in, and damages alleged to have been sustained for the period that 
defendants’ motor could not be worked. There was a counterclaim for 
£9. 13s. 3d.. balance of the hiring due. 

Mr. Н. №. Bryant. for plaintiff, said the grounds of the claim were 
that the motor was not suitable for the electric supply system of Croydon 
Corporation. Plaintiff desired an electric motor to run a rotary machine 
hair brush. When the motor was ordered Mr. Ingold (of defendant 
firm) was told that the current was 200 volts alternating current, 60 
periods. He submitted that the motor must be suitable for that system 
and eould not be worked properly if a 50 period motor was supplied, such 
as had been done. Pliintiff said that when supplied he found it would 
not start the shafting, so he applied to Messrs. В. Hovenden & Sons to 
supply another motor which they did. The shafting was not taken down 
or alterad ; they put in another motor, and there had been no difficulty 
since. И worked splendidly althouga constantly in use. 

WALTER LARNER, electriciin, pat in the electric tittings.did not, think 
that a 50 period motor would be any usewith a 60 period supply. 

For the defence, Mr. Іхсогр said about 75 motors of а similar char- 
acter had been fitted in the Croydon area. The makers standardised 
between the 40 and 60 period motor, and he did not think there was a 
miker in England. who made а 50 period machine. He thought it 
required a fast and loose pulley at plaintiffs, 

Mr. Desrow, electrician in defendants’ employ, said they supplied a 
large number of those single-phase motors. На 60 period was ordered 
it was usual to supply-a 50, which was quicker, and the output corre- 
apondingly higher. ‘The shafting was clearly out of alignment, although 
he admitted that the friction could not be got correct. 

Mr. H. J. Booker, electrical engineer, said the starting torque in those 
motors was always small, and, therefore, they recommended in their 
catalogue that a buyer should have a fast and loose pulley. 

Judge Bray siid he was satisfied plaintiff gave an order for а 1 н.р. 
motor and he relied npon defendants to supply one which would drive his 
ahafting without giving it a mechanical start. He was not at the start 
told a fast and loose pulley was necessary, and it was reasonable for him 
to think it was not. The motor had been returned to defendants, so he 
would award the plaintiff £7, and costs. 


West Hartlepool Tramways Arbitration.—The proceedings in 
the arbitration by Mr. C. A. King between the Hartlepool Electric Tram- 
ways Co. and West Hartlepool Corporation to decide the price the latter 
are to pay for the Park and Foggy Furze sections of the company's tram- 
ways. were concluded on Saturday. 

During his cross-examination by Mr. Hutchinson, K.C., Mr. J. B. 
Hamitton said he valued the rails at £6. 173. 64. a ton. The setts used 
on the tramways were Aberdeen granite, which was not quite so good as 
some Scotch sorts, The samples of concrete produced by Mr. Sellon did 
not resemble that which he inspected. Не valued the scrap rail at 553. a 
ton. 10 percent. of the setts were unsuitable for dressing again or relay- 
ing. The cars were old, and not fit for putting tops on. Most of the 
trucks were antiquated. The concrete was not, in his opinion, fit to lay 
another rail on. 

Mr. М. В. Dennis, borough engineer and surveyor of West Hartlepool, 
said the concrete was very inferior in quality, and no engineer would lay 
fresh rails upon it. И was known as * six-to-one " mixture (one-seventh 
being cement). On one line, which was reconstructed under his super- 
vision, the old concrete was abandoned. The rails were light. Не esti- 
mated the remaining life of the rails on the Foggy Furze and Park 
Bections at Jess than five years. He would class the granite setts as 
seconds, and he had found that the wood paving on both routes was con- 
siderably worn. Не estimated the remaining life of the cars as four years 
for No. 6, six years for No. 10 and seven years each for the other five. His 
oe in all to £8,235. 12s. 44. Whenever he had spoken oe 

resen ramwa ana , | » had always had it 
S nlt. y manager about anything he had y 

Mr. Howard Sirti, consulting engineer, confirmed Mr. Dennis’ evi- 

ence as to the condition of the concrete and the wood paving. He esti- 
mated the average life of the rails at 15 years, of which two-thirds had 
gone. He found obsolete German sections amongst the rails on the 
routes now being taken over. 


Mr. C. Н. Gavsby said his estimate of the total value for permanent 
way and overhead equipment was £6,626. 12s. 3d., and for the seven cars 
£1,668. Өз. 24. 

Mr. BarrovR Browne, K.C., replying for the Corporation, said Mr. 
Howley put the life of the rails at 18 and 20 years, against Mr. Sellon’s 
estimate of 32. The wood and granite setts would only last the life of the 
rails, and they had no residue value. The £300 for Мг. Selon's work 
(included in the Parliamentary expenses) was not part of the cost of 
establishing the tramways, and would not be paid. The Hartlepool 
Electric Tramways Со. were without right or title. 

Мг. Heteuinson desired to put in а document tabulating the com- 
pany's claim, amounting to £20,571. 10s. The act did not say the tram- 
way should be acquired from its promoters, 

Mr. Barrovg Browne objected to the document produced, but Mr. 
Hutchinson was allowed to read out the amounts of the items making up 
the total he had mentioned. 

The ARBITRATOR said he would view the tramways, and he would give 
his award in the form of a special case. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Мотв. —The wndermentioned Applications (except those marked 1) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk is affixed, 

December 19. 1910. 
10 Fenr. Automatically-actuated peints for electrical railways and the like, 


294 
29425 CHEADLE. Locking electric lamps and the hke. | | 
29,441 Jackson & Pearson. Switch for use in connection with electrically-driven ar 
29.4 

29 


electrically-controlled machines. 
52 Акмоор. Electric illuminating signs. 
406 JOHNSCHER, Electric switch operating: mechanism, 

29 463 GEIssitNGER, Automatic electric heat control (Date applied for, 22 12 O0)%F 

29.465 ScuuLTzE. Resistanc? measuring arrangement, (Date applied tor, 20712 aay? р 

29.473 PuckittzscH. Electroplating apparatus.* 

29.489 ANDERSON. Sparking plues.* 

29.493 VANDERVELL & Miborgv. | Sdf-regulatin: Фупато есес machines, (Addis 
tion to No. 25.588 10.) 

29.505 Акенот. Supports for metallic filaments in electric incandescent lamps. (Date 
applied for, 18.12, 09.) *t 

29.506 Ѕснмірт. Arc lamps. (Date applied for, 20/12, 299.)*t 

December 20, 1910. 

29.511 Tayior. Clearing faults in alternatine-current hieh-tension systems. 

29,549 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Ger- 
many.) Regulation of alternating-current generators working in parallel.* 

29,550 Siemens Bros. & Со. & ScounrigELD. Actuating a warning signal at a railway 
level crossing or the like.* 

29.593 MacpoNALD. Electric motors.* 

29.616 Murray & Burney. Intercommunication telephone systems,” 

December 21, 1910. 

29.631 Hope. Fuse boxes for controlling electric circults. 

29,654 Dicker. (Automatic Electric Co., U.S.) Electrical impulse transmitting or 
calling devices for telephone systems. (Date applied for, 18.1 10. Comprised 
іп No. 1.298, 18.1 10.)* К 

29,672 Siemens Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Telephone 
exchange circuits.* 

29.684 Jupp, Davies & НАКЕ. Duplex telegraphy. 

29,685 CLIMENT. Telephones. (Date appiled for, 30.6/10.)*+ 

29,706 Munro & RaiL-LEss ELectric Traction Co. Crossings and like fittings for 
electrical conductors. 

29.715 SERrEK. Revolving electrical furnaces. (Addition to No. 29,299,10.)* 

29.726 Crompton & Со. & Burse. Electrically-operated driving systems. * 

29,727 Crompton & Co.. MACFARLANE, Burce & WILLIAMs. Controlling electrically- 
operated driving systems.* 

29,728 Crompton & Co., MACFARLANE, Burce & WittiAMS. Regulating electrically- 
operated driving systems.* 

29,733 RocuE. Electric water-heaters. (Date applied for, 21/12,09.)*t 


December 22. 1910. 
29.734 Tuomas. Eddy current absorption brakes. 
29.741 DEwHunsT. Conduits for electric wires. 
29.747 Swirt & Baxter. Electric clocks. 
29.763 Gricspy. Water-tight electric incandescent lamp-holders. 
29.802 MurPHy. High-tension apparatus. * 
29.810 Worrr. Distributor for electricity.* 
29,833 BRowN. "Transmission and reproduction of sound by electrical means. 


December 23, 1910. 

29.849 SrANIAR & Creac. (Markus Bach. Germany.) Incandescent electric lamps. 

29.854 Nei & Соунрку. Travelling apparatus for the overhead support of electric 
amps. 

29.856 and 29.857 DEAN. Starting, regulating, and controlling switches for electric 
motors and the like. 

29,863 ар Ч & LowosTRETH's. Regulating the flow of an electric current from 
a dynamo. 

29.877 Raw tines & NicHoLsoN, Distribution of electrical energy. 

29.927 Beck. Telemeters. (Date applied for, 30,12,09.)*t 

23,937 Мовтн. Measurement of electrical power. 

23.941 Комкві. Dynamo-electric machines. (Date applied for 29/12/09.)*f 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS, 

20.743 Мисн. Control of alternating current electric motors. 

24.137 Bruce PEgBLES & Co. & Dg LA Cour. Dynamo-electric machinery, — (Coer.ate 
application. 29,3129. } 

28,947 Muaray. Electrical metering instruments. 

29,329 Copp. Electric supply systems. 

29.339 BroapBent. Switches for use in electric circuits. 

29.350 Key ENGINEERING Co. & МАСЕІ. Conduits or casings for electric conductors, 

29.411 Price. Electrical heatine apparatus. 

29.448 WALKER & SON, WALKER & WALKER. Electrical ship-log apparatus. 

29.511 JoeL. Separators of electrodes in galvanic batteries. 

29.677 SiEMENS Bros. & Co. & IRELAND. Telephone installations, 

29,944 SUNDERLAND & PiLLINGER, Electrical and automatic control of engines, dyriamoa 
and batteries. (Cognate application, 6,531/10.) 

29,963 AMERICAN AUTOMATIC TELEPHONE Co. & Gooprum. Automatic telephone 
systems. И procu 

30.051 Reason & Reason Мес. Co. Electric time switches. 

39,482 WALKER. Dynamo-electric machines, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Barrow-in-Furness.— The Corporation have resolved to make 
various alterations in the system of charging for electricity. 
. Lighting.—For the present maximum demand system (64. per unit for 
on^ hours maximum demand per day and 3d. per unit after), а fixed 
charge will be made depending upon the number of lamps in use, plus Id. 
per unit for all electricity used ; the scale upon which this charge is to 
Ње based to be £12 per kilowatt per annum (payable quarterly), plus 1d. 
per unit. 

Power.—For the present maximum demand system (34. per unit for 
one hour and Id. per unit for remainder) £3 per kilowatt per annum, 
plus 14. per unit. 


Heating.—In the case of a consumer lighting his premises or driving 
his works electrically the charge for а supply of electricity for heating 
to be on a flat rate of Id. per unit. 

The charges for heating came into operation on Jan. 1, and those 
for lighting and power commence on April 1 next. 

The L.G. Board have sanctioned the borrowing by the Council of 
54.500 for the extension of mains and the laying of services. 

Belfast Electrical Exhibition.— This exhibition closed on Saturday 
last, and at the close a smoking concert was held, and Mr. J. 5. 
Dawson (the organising secretary) was presented with a breast pin. 

Callender's Hospital and Distress Fund.— The accounts of this fund 
for 1910 were approved at the general meeting on Saturdav, over 
which Mr. T. О. Callender presided. The report states that. beside 
the genera! benefits, the fund has contributed £1.645. 3s. to hospitals 
апа kindred institutions in eight years. Over 300 cases were sent 
to the hospita!s in the year. of whom 284 were out patients and 21 
in patients. increases of 31 and 17 respectively over the previous ycar. 

Clitheroe.— As the Board of Trade refuse to grant an extension ої 
time for carrying out the terms of their 1904 Electric Lighting Order, 
the Council have appointed а deputation to obtain information from 
other towns of similar size where municipal electric undertakings are 
in operation. 

Coronation Illumination.—Already many municipal! electricity 
supply departments and e'ectrie lighting companies have made 
arrangements to meet the special demand for electric current for 
illumination purposes in the Coronation week, and in some cases 
(e.g.. by the Bradford, Brighton. Ealing гла Glasgow Corporations) 
the charges have been fixed. 

In connection with the question of charges the following resolution 
has been passed by the Associated Municipal Electrical Engincers 
(Greater London) :— 

That this Association recommend that the charge for current for 
Coronation illumination be on the basis of Id. per unit, with a minimum 
connecting and disconnecting fee of 5s., and where the existing service 
is insufficient, the cost of additional service. 

Coventry.—The acquisition of the undertaking of the Coventry 
Electric Tramways (Ltd.) has practically been decided upon by 
the Council. 

Some time ago the General Purposes Committee called in Mr. A. Baker, 
manager of the Birmingham tramways, and as a result of Mr. Baker's 
report the committee recommended that the Council give notice to the 
Tramways Co, before Feb. 14 next requiring them to sell their under- 
taking on terms and conditions to be agreed on, or, failing agreement, as 
may be determined by arbitration. On Thursday last the Council 
adopted this report, but it will have to be approved at the general meeting 
on the 31st inst. 

Drapery Premises and Fire Risks.— Тһе Drapers’ Mutual Fire & 
General Insurance Corpn. (Ltd.), of 155 and 156, Cheapside. London, 
is established to specially handle drapery establishment risks. and in 
respect to electric installations the corporation issues some ** Prac- 
tical Hints," the object of the pamphlet being to call attention to the 
causes which chiefly affect this peculiar class of fire risk. It is pointed 
out that there is no doubt that of ell the methods by which artificial 
light is produced at present, electric lighting has fewer fire risks than 
any other. At the same time, generally owing to certain precautions 
being neglected (or not understood) serious fires have resulted, and 
the corporation have, therefore, drawn up a series of notes on the 
subject in order to warn consumers of electrical energy against these 
mistakes. The chief causes of fire in drapery establishments. the 
results which follow from these causes, and the precautions which 
should be taken to obviate these troubles are set out in simple tabular 
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form. Wiring contractors should obtain copies of these practical 
hints, as they have no doubt been circulated amongst the owners of 
drapery establishments, and are consequently likely to be made the 
basis of any wiring contrect thet mey be entered into. 

The tender of Siemens Bros. & Co. has been accepted for telegraph 
material for the Government гоме from San Antonio to Lake 
Nehuel Huapi (Argentina). 


Dunmanway (co. Cork).—-This town is now lighted electrically. 
The station was equipped by Mr. Gillespie, and the forme! switching 
on of the current took place on the 13th inst. 


Electricity in Collieries. — At an extraordinary meeting of the East 
Kent Colliery Co. on Monday the chairman (Mr. A. Burr) said they 
would have an electrical installation by this time next year, It had 
taken them six months to find out the most suitable tvpe of plant. 
but they would commence their electrical installation at the carliest 
possible moment. 


Glasgow.--The Electricity Committee have decided to borrow a 
further sum of £500,000 for the electricity undertaking. The amount 
originally borrowed by the Corporation was £2,000,000, of which 
£250.850 has been repaid by sinking fund. The estimated capital 
expenditure for the next three years is put at £500,000, which in- 
cludes а new generating station at £250,000. 


Hammersmith (London).—Following  representztions of the 
National Motor Cab Co.. a 1.t. main is to be laid to their premises in 
Glenthorne-road, so as to give an alternative supply in case of a 
breakdown of the present system. 


Hastings.—An inquiry was held on Tuesdzy into the Council's 
application for sanction to a loan of £2,083 for extensions of the 
electricity supply meins. Evidence in support of the application 
was given by the borough electrical engineer (Mr. В. Е. Ferguson) 
and the borough eccountant (Mr. G. R. Butterworth), but opposi- 
tion was forthcoming from the local gas company. 


Hornsey.— The L.G. Board have sanctioned the borrowing of 
£2,000 for mains and £4,000 for services н 


Islington (London). — The members of the Lighting Committce have 
withdrawn their resignation, as a resolution expressing confidence in 
the committee was passed at the last meeting of the Council. 


Liverpool.— During 1910 the Tramways end Electric Power Com- 
mittee supplied 9.666,549 units of electrical energy for lighting. 
against 10,002.573 in 1909; 4.140.957 units for power. against 
3,757.829; and 22.282.121 for traction, against 21,587.759. 2 total 
of 36,089,627, against 35,348,161, гл increase of 2,097 per cent. 

London, Brighton & South Coast Railway.--The ‘‘ Daily News " of 
Jan. 24 mekes further reference to the intended extension of the 
electrification of the London, Brighton & South Coast Railway. The 
particulars published include a notification of the widening of the 
complete Brighton line. for which powers were obtained some years 
ago. This has been completed as far as Three Bridges. and no 
further powers will be necessary to enable the company to complete 
the widening. which will include some heavy tunnelling work end 
the construction of » new viaduct across the Ouse Valley. represent- 
ing practically the building of a new line, through rather difficult 
country over a distance of 25 miles. 


London County Council .—On Tuesday sanction was given to 
loans of £5,429 to Hammersmith and £3.997 to St. Pancras for elec- 
tricity purposes. 

Trailer Cars.—The Highways Committee reported that, with the con- 
sent of the Board of Trade, trailer cars were now running on the Euston- 
road to Hampstead Heath route. The coupled cars have motors and 
are under effective control. The arrangement is such that while the 
motors and magnetic brake gear of the leading car are normally con- 
trolled in the ordinary way, those of the rear car are controlled by 
electromagnetically operated switches or contactors. Tne committee 
will report in due course as to the results of running the trailer cars. 

Local Authorities’ Electricity Supply Agreement.—The Highways Com- 
mittee reported having considered the agreement proposed to be entered 
into by Poplar and Stepney Borough Councils for provisional stand-by 
supply, stand-by supply. bulk supply and reciprocal supply. The Com- 
mittee were of opinion that, speaking generally, the principle of the 
agreement may be regarded favourably, and they were advised that the 
mutual supply proposed to be given may be looked upon as a means of 


ensuring continuity of supply, with a probable saving in the cost of 
stand-by plant.—Poatponed. 


Southgate and Green-lanes Tramways, —]t was decided to allocate the 
cost of street improvements in eonne^tion with thes lines in the propor- 
tion of two-fifths to the account of the improvement and three-tifths to 
the tramways account, 

Luton.—The Council have received sanction to a loan of £2,396 
(repayable in 15 years) for an additional boiler, condenser. &c. 


Marylebone (London).—The Council are to petition against the 
Metropolitan District Railway ВИ. аз И proposes to repeal 
three sections of their existing eet. end this would put the company 
in the position of being «ble to supply current which the Council 
would expect to supply. | 

Pay-as-you-snter Cars.— The J. G. Brill Со. state that since the 
piy-es-vou-enter cars have been in use in Chiergo the following 
kt tistics have been compiled in reference to the Chicago tremwa уз: 
Decrezse in ?ceidents to possengers getting on or off all cars, 31.1 per 
cent. ; deerezse in accidents to passengers getting oa or off pay-25-vou- 
enter (compared with th» form or{ ETS, 62 percent. ; decrease in stops 
to take прог put dow. pvssengers, 45 per ceat. ; decrease in average 
mi'evze per ew, 121 per cont. ; decresse in indemnitie3 paid, 215 per 
ceat. ; increase in gross receipts, 41 per cent. 


Potteries Tramways.—The Board of Trade have decided. as а result 
of the local inquiry held in November last, to allow the Potteries 
Electrie Traction Co. to abandon the proposed lines between Hanley 
and Bucknall, Newcastle and Trent Va'e, and between The Meir 


and Blythe Bridge. | 
Presentation.—On leaving for Jamaica Мг. J. T. Hasdell, charge 
engineer èt Eccles electricity works, has been presented by the staff 


and employes with а travelling baz. 


Private Bills. —Thc following bills have complied with the Standing 
Orders of the House of Commons: Greater London Railway, Metro- 
politan District Reilway, London Electric Railway. Liverpool Over- 
head Reilway, and London, Tilbury & Southend Reilway. 

The following Scottish Provisional Orders have also passed the 
examiners: Lanarkshire Tramways and Aberdeen Corporation. | 

As stated in a previous issue, five bills are being promoted to authorise 
the running of cars on the rail-less trolley system :—Among the first 
directors of each company are Sir James de Hoghton, Bart., and Mr. 
Francis Watson Smyth. The Croydon & Southera District Rail-less 
Electric Traction Co. will have а capital of £60,000, in £l shares, with 
power to borrow up to one-third of that amount. It is proposed to run 
trolley vehicles along two routes starting from the termination of Croydon 
Corporation tramways, one passing along the main Brighton-road to the 
junction of Church-line with the Purley-Merstham main road, and the 
other to Caterham railway station. Other routes may be authorised by 
the Board of Trade by Provisional Orders. The bill provides that the 
trolley vehicles shall not be deemed to Бе light railways or motor-cars, 
and consequently not amenable to the special enactments affecting light 
railways and motor-cars. Powers are to be given to enable the company 
and Croydon Corporation to enter into agreements for the supply by the 
utter of electrical energy. | 
К оо, Кипр ars the Westera Valloys (Monmouthshire) 
Ruibles: Traction Co. (proposed capital £60,000), the Rotherham, 
Maltby & District Rail-less Traction Co. (capital £60,000), the Maccles. 
field & District Rail-less Traction Сс. (capital £100,000), and Oldham & 
Saddleworth District Rail-less Traction Co. (capital £50,090). At 


Macclestield it is proposed to erect a generating station for the purpose of 


a general electric supply for the town as well as for the propulsion of the 


Company's vehicles. At the head of а smaller group of promoters are 
> . = rp T 

Mr. Wm. Henry Collier, Mr. Francis Douglas Кох ара Mr. Thomas 

Hivnell, and they propose t» incorporate two companies : one, (the 


Matlock District Rail-less ''raction Co.), will have а capital of £15.000 in 


£5 shares, and the other (the Malvern Electric Traction Co.) a capital of 


£24.000 in £5 shares. 


The Brighton, Hove & Preston United Omnibus Co. (Ltd.) are asking 


to bs empowered to carry on their undertaking by means of rail-less trac- 
tion, Powers are being sought to enable the company to enter into 
agreements with local authorities for the supply of electrical energy, &c. 


Rawtenstall.—On Saturday the new electric tramway from Water- 
foot to Water, a distance of 3 miles, was opened. 


Rhy!.—The recent monthly report of the borough electrica] engi- 
neer (Mr. E. H. Wright) stated that the cost per unit generated in 
December was 0-791., egainst 1:3d. in the corresponding month for 


1909. The equivalent of 12,254 8 с.р. lamps were connected to the 
mains. 


Southend.—The Council heve received sanction to a 10`п of 
216.160 for extensions of the electricity supply undertaking. | 

It has been decided to adopt electric instead of gas lighting on the pier 
at a capital cost of £504 and an annual charge of £57. 119. This means a 
81ving compared with the average annual pay ment to the gas company. 


Stepney ( London).— In regard to the decision of the London County 
Council in 1907 that the period of 42 years, which up to that time had 
been allowed fo? the repayment of loans electricity supply, shouid be 
shortened. the Finance Committee has reported that of the £265,096 
sanctioned by the County Council for 42 years, £237,096 only had 
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been borrowed. The unexercised sanctions (amounting to £27,980" 
are to be returned for cancellation, subject to the County Council 
agreeing (inter alia) to sanction loans for mains in advance of ех. 
penditure provided full details are supplied subsequently, and that 
алу extension of mains estimated to cost £3.000 or more be made the 
sibject of a separate application. 


Surrender of Patent.—The letters patent No. 18.328 of 1909, 


granted to Siemens-Schuckertwerke G.m.b.H. for ** Improvements 
in fleme are electric lamps " have been surrendered, and an order 
revoking the same was made on Jèn. 17. 


Swindon.—The Council have “dopted a recommendation of the 


Electricity гла Tramways Committee to expend £136 on extending 
the present battery. £3.659 on è new hattery and &6.637 on additions 
generating plant. making а total of £10.432. A detailed report is 
to be submitted to the Finance Committee, 


Telephone Rates.— ‘The Postmaster-General has issued a notice in 
regerd to the statements made that it js his intention, upon. the 


oceasion of the transfer of the National Telephone Co.'s system to 


the Post Office at the end of the ver, to require subscribers who 
have agreements at the “© unlimited service " or “ flat " rates for- 
merly in force to accept new agreements at the present ** messured 
service " rates, 

It is the Postmaster-General’s desire that telephone sorvice should bo 


supplied by subscribers at rates fixed at the lowest point consistent with 


à sund management of the undertaking and equitable ах between large 
users and small. What the amount of thoss rates should. b> must 
necessarily largely depend upon the sum which may be determined by the 


arbitration under the риг Ваз agreement of 1905 as the price payable 


by the Government to the company for their plant. Upon that sum the 
charges for interest and depreciation must be based. Until the arbitra- 
tion proceedings, which will bs subsequent to the transfer. hive been 
completed it would ebarly b^ Premature to consider the revisions of 
rates. The Postmaster-General does not, thereforo, contomphito any 
alterations at the end of this year, 

The Telephone Transfer.— Numerous statements have bee. ia eir- 
eulation concerning the intentions of the Postmaster-General in 
regent to telephone matters 25 soon as the trans'er proceedings are 
complete. The matter ceatres round the question of existing agree- 
ments for unlimited service rates. гла it is stated that the Postmaster 
Gene а! intends to brin: a'l subseribers into line on the measure | 
service rate. This statement is describe] by the Post Office authori- 
ties as a '* misapprehension.” 


Tramways and Light Railways. — А return has been issued of street 
and гог] tramways sad light reilweys authorised by zet or order. 
showing e2pital authorised, paid up end expended, lenuth of line 
authorised and open for traffic (dowa to Dec. 31. 1909. in ressect of 
companies, and to March 31, 1910. in respect of local authorities), 
goss and net receipts, working expenditure, passengers errried, 
car-miles run, &с. 

Most of th» figures given in the return for the individual undertakings 
have already appeared in THE ELECTRICIAN, but from the comparative 
table at the beginning of the return it will b» seen that since 1878 the 
route length of line open for traffic in the United Kingdom has Increased 
from 269 to 2.562 miles, the capital expenditure from £4,207.350 to 
4. 3941,659, passengers carried from 146 millions to 2.743 millions, net 
receipts from £230,000 to £4,945,787. Of the total of 1,710 milis of line 
owned by local authorities 1.5303 are worked by the authorities them- 
selves, or by other authorities leasing from them, and the remaining 207 
miles by leasing companies. In the 1909 return the route milage of 
electric line was given as 2,360, out of a total of 2.526. and this year it is 
2.429 out of 2,562. Of the 300 undertakings referred to in the return 
176 belong to local authorities and 124 to companies. The net receipts 
of юга! authorities vorking or leasing undertakings were £3,600, 191 on 
the year's traffic; and they applied £1.111,888 towards the reduction of 
tramway debt and £346,274 in relief of rates, £761,646 being carried to 
reserve and renewal funds. In the cases of four local authorities aud 
eight companies there was an excess of working expenditure over TOSS 
receipts. 

Whitchurch (nr. Cardiff).—Mr. H. Н. Bullock (chairman of tlie 
Lighting Committee of Llandaff and Dinas Powis Council) formally 
opened the sub-station erected by the South Wales Electrical Power 
Distribution Co. for supplying electricity in Whitchureh. 

The transformer plant, to which power is supplied from the company’s 
mains at 11.000 volts, was supplied and erected by British Insulate! & 
Helsby Cables at a cost of £1,628. Messrs. Herbert Lewis & Fletcher are 
the consulting engineers. 

Workhouse Lighting.—The electric light is to be installed hy 
Watford Guardians in the children's homes. 

Wycombe.— At the last meeting of the Council the question of the 
renewal of the contract for public electric lighting was considered. 


The local electric light and power company submitted a revised esti. 
mate, which involved the substitution of flame ares for the existing are 


lamps and other improvements. The price of the 12 arcs would be £156 
рег аппит —г.е., 12 at £13 each and one free—and the incandescents to 


be £3 per post per annum. 
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The Electric Lighting Committee recommended that the terms offered 
be accepted, subject to some slight modifications. 

After considerable discussion the matter was adjourned. 

Festivities.—The employés of Messrs. Crompton & Co. (Ltd.) at 
Are Works, Chelmsford, held their annual entertainment. last. week, 
when the wives and families participated in a tea, in which Col. 
Crompton and other directors joined. About 800 in all were present. 

There were, as usual, Chrixtmas trees for the children, variety and 
conjuring entertainments for all, and the ever popular baby show, in 
which nearly 50 entered. All the unsuccessful candidates received con- 
solation prizes, consisting of cakes, provided by the mayoress of Chelms-. 
ford (Miss Cramphorn), Ald, J. О. Thompson, in moving a vote of thanks 
to Crompton & Co., said the whole of the expenses (amounting to no less 
than £109) were provided by the directors. He also spoke of the care 
bestowed upon the manufactures turned out at the works, and said the 
reputation of the firm for first-class work was world wide. Mr. Bernard 
Gibson (director) acknowledged the vote of thanks, in the absence of 
Col. Crompton, who was compelled to leave carly. 

The employés of the Robertson and Osram Lamp Works and their 
friends, to the number of about 300, took part in a faney dress dance 
on Saturday, the 14th inst. Mrs. C. Wilson (wife of the manager of 
Robertson Klectrie Lamps. Ltd.) distributed the prizes, the com- 
petitors for which displaved a great variety of pretty and ingenious 
costumes. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The ** Review of the River Plate " says the Govern. 
ment have approved the statutes of the Cia. Franco-Argentina de 
Electricidad. 

The Cia. Industrial del Rio de la Plata, who represent the A. E.G. 
(Berlin) and Franco Tosi (Legnano). are to supply at once the machinery 
for carrying out Senor Juan Carosio's eoncession for electricity works and 
electrie framways in Asuncion, 

The Post Oftice has been authorised to spend $501,696 for new tele- 
graph lines, including a three-conductor cable to Montevideo. 

Tne Legation т London was recently authorised to purchase cable, 
instruments, Insulators and wire to the value of $196,593. Posts, arms, 
&e., will be obtained locally. 

Work has been begun on the hydro-electric station which is to make usc 
of the waters of the River Lules, under the Fleming concession, and when 
this is finished, electricity in bulk will be supplied to the city of Tucuman 
and the sugar mills in the neighbourhood, 

Australasia.—Rockhampton (Queensland) Harbour Board have 
been authorised by an Order of the Governor in Council to supply 
electrical energy for light and power in the area under their control, 

не“ Australian Mining Standard " states that it was decided recently 
to invite tenders for supply of the triple concentric lead-covered cable 
required for duplicating the supply of electrical energy from the Sydney 
municipal electricity works to the G.P.O. 

Mr. Lawrence Birks has submitted to the Publie Works Department a 
report on the subject of electricity supply in New Zealand, in which he 
estimates the total power used in New Zealand in 19810 ах 204.458 H.P. 
compared with 180,588 inp. in 1904. He is of opinion that Wellington, 
Auckland, Christehureh and Dunedin each shows ample room for a 
development of at least 10.000 н.р, of cheap power. The power т use 
in those towns is 25,000 H.P.. 22,400 H.P., 15.500 H.P. and 13,200 H.P. 
respectively, and the consumption of current per annum for tramway 
purposes is $,418.595 units, 6,386,082 units, 2,654,285 units and 2,153,000 
units respectively. Electrification of railways will shortly be necessary 
in the Lyttelton-Christehurch. tunnel and in the Arthurs Pass tunnel, 
while the Wellington-Hutt, the Aukland- Penrose and other suburban 
lines will also call for electrification in the early future to enable them 
to cope with the inereasing trafic, but Mr. Birks thinks the time is not 
yet ripe for general electrification of main lines. 

Buenos Ayres Exhibition Awards.—The result of the appeals 
against awards made by the various juries in the Railway and Land 
Transport Exhibition at Buenos Ayres has proved to be entirely in 
favour of Great Britain. In the first list the total number of awards 
to British exhibitors was 222, compared with 171 to Germany ; on 
the amended list Great Britain has gained 7(229) and Germany lost 
1 (170). Great Britain has gained another grand prix, the number 
of grand prix now being increased from 82 to 83, against 70 gained 
by Germany. 

Cable Rates to Sweden.—The Great Northern Telegraph Co. notify 
that on and after Feb. I, 1911, the rate to Sweden will be reduced to 
234. per word. 

Cuba.—Senor P. A. Benet, has obtained power to establish elec- 
tricity supply works in Cienfuegos. 

Ranchuelo Municipal Council have obtained a concession to estab- 
lish a telephone system between Santa Rosa, Ramas, Soler, Santa 
Elena, Torres and Guije. 

Customs Duties.—The Italian Minister of Finance recently an- 
nounced that graphite brushes for dynamos are assimilated. for tariff 
purposes, to carbon dynamo brushes, on which the duty is 25 lire per 
100 kilogs if with metal accessories and 10 lire if without metal acces- 
вогіея, even if with metallic covering. 

According to a recent supplement to the Australian Tariff Guide, 


a 


tho duty on cash systems (with pneumatic elevators and conveyors) 
for shops, including motors up to 200 H.P., engines, air compressors, 
Leclanch^ cells, &c.), if imported in complete sets, and on electric 
telpher systems complete. is 5 per cent. (British free). and on sparking 
plugs (British or other) 20 per cent. | 


Dutch East Indies.—A committee has been formed to investigate 
the question of the development of the coal industry of Ombilin 
(Java), which yields over 400.000 tons of coal per annum. It is pro- 
posed to erect powerful electric cranes for loading ships at Padang, 
It is stated that German machinery has been offered, but found un- 
suit ble, 


Japan.—A Government Commission has been appointed to make 
investigations with a view to promoting the development of hydro- 
electric enterprises, drawing up a register of water utilisation rights 
and, generally, preventing the water power resources of the country 
from being exploited by financially unsound individuals or corpora. 
tions. 

The Japanese Budget for 1911-1912 includes 2,000,009 yen (£204,000) 
for extension of telephone system. 

A company has obtained a charter to construct an electric railway 28 
miles in length from Hiki to Sujiwara (in Kinshin) at a cost of about 
1.500.009 yen (£153,000), The track will b» single and of 4 ft. 5! in. 
gauge and laid with 60 Ib. rails. The cars will each be equipped with two 
25 н.р. motors, and take current from an overhead line. Two generating 
stations will be built. 


Wireless Telegraph Notes.—The Indian Telegraph Department 
notifies that commercial communication by wireless was established 
between Aden and Berbera as from Jan. 15. 

At a meeting of the Russian Department of Posts and Telegraplis 
on Jan. 2 it was recommended that urgent. steps be taken to estab- 
lish a range of wireless telegraph stations т the Far East, on 
the Arctic coast, White Sea, Lake Ladoga, Baltie Sea, Sea of Алох, 
Black Sea and Caspian Sea. Arrangements are to be made for the 
erection of the following five stations during 1911: Two in the Far 
East. and one cach at Reval, Taganrog and Novorossik. 

Lieut. Beck, of the U.S. Signal Service, is reported from San Fran- 
cisco to have been successful in sending a number of wireless mes- 
sages from a biplane to a station on the aviation ground from а 
height of over 500 ft.. the distance being nearly 2} miles. 

On the North-West frontier of India communication, which is often 
blocked through the exigencies of the weather. some recent experi- 
ments carried out bv the deputy-superintendent of telegraphs at 
Allahabad (Мг. Н. Ralman Khan) has proved that wircless tele- 
graphy can be employed successfully in maintaining such communi- 
cation, which is disturbed, from amongst other causes, by heavy 
snowfalls. Mr. Khan has written a pamphlet on the subject. The 
system adopted is described as hardly wireless, but is rather conduc- 
tive telegraphy. 

On Saturday last a statement was published in Berlin (Reuter's 
agency states) that an International Conference on Wireless Tele- 
graphy was to meet in London in June. This is apparently a con- 
fusion of the statement that the subject of wireless telegraphy would 
be discussed at the Empire Conference, which is to be held in London 
in June. The next International Wireless Telegraph Conference 
is generally understood to be due to be held in London in 1912. 1t 
was further reported that Germany would. at the next wireless con- 
ference, propose certain alterations in the existing arrangements 
which would compel free interchange of messages wherever assistance 
was required by ships at sea. with whatever system of wireless tele- 
graphy they might be equipped. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Council of the County Borough of WEsT Ham invite tenders 
for supply of paper insulated cables, i.r. covered wires and cables, 
engine room stores. chemicals, а.е. house services, wattmeters, 
electrical fittings and accessories. and single and two-phase electric 
motors. Forms of tender and further particulars from the elec- 
trical engineer, Mr. H. H. Couzens, 84, Romford-road, Stratford, 
Е. Tenders to the office of the town clerk, Mr. Fred. Е. Hilleary. 
Town Hall, West Ham, by noon, Tuesday, Jan. 31. See also an 
advertisement. 


| Tenders are invited up to March 8 for the supply of measuring 
instruments to the Postmaster-Genera!'s Department in Queensland. 
Tender forms and specifications from the Commonwealth Office, 72, 
Victoria-street, London, S.W. Зее also an advertisement. 


Tenders are invited up to Feb. 23 forthe supply of petrol-drive!! 
portable winch to the Postmaster- General's Department in VICTORIA: 
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Tender forms and specifications from the Australian Commonwealth 
Offices, 72, Victoria-street, London, S.W. See also advertisement. 


Tenders are invited up to March 7 for the supply of 10,000 tele- 
phone protectors to the Postmaster-General's Department in Vic- 
TORIA. "Tender forms and specitications from the Commonwealth 
Offices, 72, Victoria-street, London, SSW. “ее also advertisement. 


LrEps Corporation invite tenders for supply of the whole or any 
portion of about 35.000 tons of steam coal (small slack, smudge or 
any similar material) required for the electric lighting department 
during the year ending April 30, 1912; and for goods required for 
the department during the year ending March 31, 1912, including 
iron and steel bars, angles, plates, &e.. castingf, w.i. tubes, eopper 
hars, strip, plates and wire, lead and other plumbers’ material, tools, 
ironmonyers! sundries, engineers’ furnishings, oils, paints, india- 
rubber covered cables, mains boxes and fittings, jointing and insu- 
lating materials, electric lamps, &e. Schedules, conditions of con- 
tract and forms of tender from the manager of the Electric Lighting 
Department (Mr. Н. Diekinson), 1. Whitehall-road, Leeds. Tenders 
to the town clerk (Mr. Robt. E. Fox) by 10 a m., Feb. 21. 

Tendera are also invited for the supply of 1.500 a.c. wattmeters to the 
electric lighting department of the city of LEEDs, to be delivered as 
required on or before June 30, 1912. Forms of tender and condi- 
tions from the manager (Мг. Н. Dickinson), 1, Whitehall-road, Leeds. 
Tenders to the Town Clerk (Mr. Robt. E. Fox) by 10 a.m. of Feb. 16. 


Вавхеѕ Urban District Council invite tenders for supply, delivery 
and erection of a straight tube water-tube boiler, fitted for machine 
stoking, a 600-750 kw. steam dynamo and surface condenser, motor- 
driven air and circulating pumps, river work and piping. Specifica- 
tion and form of tender from the engineer, Mr. С. S. Davidson, Elce- 
tricity Works, Mortlake, S.W. Tenders to the Clerk to the Council, 
Council House, Mortlake, by noon Feb. 13. 


Нлирах Corporation want tenders by Feb. 6 for 12 months’ supply 
of stores to the tramways and electricity departments, including 
lighting fittings. electrical accessories, cable. copper and phosphor 
bronze wires, meters, overhead material, car accessories, oils, paints, 
ќе. Forms of tender from the offices, Skircoat-road. or Foundry- 
street, Halifax. 

BLACKBURN Electricity and Tramways Committee require tenders 
by noon Feb. 13 for one year's supply of stores, including insulating 
material, fuse boxes, switches, motor and starting switches, tubes for 
wiring. castings. tools, oils, &c. Specifications, &e., from the 
Borough Electrical Engineer. | 

Istincton (London) require tenders by noon Feb. 3 for one year's 
supply of transformers, meters, are lamp carbons, cables, lamps, аге 
lamp parts, service boxes, tapes, oils, &c. Specifications, &c., from 
the Town Hall. 


WarsALL Electricity Committee want tenders by noon Feb. 7 for 
alterations of and additions to the electricity generating station, 
Wolverhampton-street, Walsall, Forms of tender, &с., from the 
Borough Electrical Engineer. 

Ipswich Corporation require tenders by noon Feb. 9 for c.c. hizh- 
pressure steam. turbo-geaerators, with surface condensing plant. 
Specitiestion, &c.. from the Engincer and Manager, Electric Supply 
and Tramweys Department, Ipswich. 

Тевтох Council require tenders by 10 a.m. Feb. 20 for supply and 
erection of bare copper overhead electrie lighting mains, poles, &c. 
Specitication, &e., from the Electrical Engineer, Council Offices, 
Bromley Cross, near Bolton. 

SALFORD Corporation want. tenders for 12 months’ supply of stores 
to the electricity department, including cables and accessories. 
bitumen, conduits, fuse boxes, meters, switches, lamps, motors, 
Stores, &e. Forms of tender from the Borough Electrica! Engineer. 


BARKING Council want tenders by 7 p.m. Feb. 15 for supply and 
erection of 250 kw. motor-generator or rotary converter. Specifica- 
tion. &c., from the Engineer. Electricit y and Tramways Department 

LEEK Council want tenders by noon Feb. 9 for a Diesel oil engine 
and d.c. dynamo for their electricity generating station. Specifiea- 
tions, &c., from the Engineer, Electricity Works, Leek. 


WAKEFIELD Corporation require tenders by noon Feb. 14 for supply 
and erection of 800 kw. steam alternator. Specification, &c., from 
the City Electrical Engineer. 


i Bacup Corporation want tenders by noon Feb. 5 for supply and 
eying of h.t. and l.t. cables and ducts, transformers and meters. 
Specitication, &c., from the Town Clerk. 
" ос Tramways Committee require tenders by noon 
eh. 13 for 12 months' supply of electrica! sundries, castings. iron- 
mongery, &c. Specification from the General Manager. 
GLascow Corporation want tenders by 10 a.m. Feb. 6 for the elec- 


tric light wiring and fitting of the first section of the new slaughter 
houses, Specification, &e., from the City Electrical Engineer. 

RAWTENSTALL Corporation want tenders bv noon Feb. ] for 
extension of h.t. switehboard at the electricity works. Specifica- 
tion. &c., from the Borough Electrical and Tramways Engineer. 

The CarcerTA ELECTRIC SUPPLY Сокрх. invite tenders for supply, 
delivery and erection of combined h.t. and |. Є, switehboards for new 
sub-stations and Гог switchboards at their Cossipore station, Caleutta. 
Copies of specifications, general conditions, &c., from the secretary, 
Мг. Francis В. Reeves, Salisbury House. London Wall, London, Е.С, 
to whom tenders by 10 a.m. Feb. 6. 

Tenders are invited up to March 14 next for the installation of 
wireless telegraphy at Thursday Island and Papua for the Сом- 
MONWEALTH PosrMAsTER-(GENERAL'S DEPARTMENT; and up to 
April I8 next for supply of one common battery switchboard to the 
Postmaster-General'5 Department in WESTERN AUSTRALIA. Tender 
forms and specifications from the Cominonwealth offices, 72, Vic- 
toria-street, London, S.W. 


Tenders will Ге received until Feb. 21 for supply of 29 mi'es of 
telegraph cable up to Feb. 28, lor the supply of a motor geaerator 
and accumulators, and up to March 7, 1911, for the supply of 11 
sections of branching multiple magneto lamp signalling switchboard, 
to the Postmaster-General’s Department in Victorta. Tender 
forms, &c.. from the Commonwealth Offices, 72, Victoria-strect, 
London, S.W. 

The Minister for Works, PERTH (W. Australia), will receive елет 
until Feb. 28. 1911, for supply and erection of electric pumping 
machinery. Conditions of contract at Public Works Office, Perth. 

Tecucr (Roumania) Municipility will receive tenders on March 
14 for the substitution of a 1609 u.r., for the present SO н.р. gene- 
rator for the electric lighting of the towa and other works in connec- 
tion therewith. 

Tenders are wanted by noon Mareh 1 for the installation of a sys- 
tem of ventilation, heating aud cooling at the new Law Courts, 
CaPETOWN. Particulars from the High Commissioner for South 
Africa, 

Tenders are wanted by March 1 from registered companies for the 
concession for the supply of electrical energy for light and fans in 
Government buildings at Lauore, lInida. Particulars from the 
Sanitary Engineer to Government, Punjab, Р.М... Lahore. 

The Turkish Ministry of Public Works require tendera (addressed 
to M. le Ministre du Commeree ct Чез Travaux Publics, Constanti- 
nople) by March 15 for а concession for electricity supply and the con- 
struction and working of electrical tramways in the Sandjvk of 
ADRIANOPLE, the concessionaire being authorised to crect and operate 
hydro-electric stations on the rivers Maritza, Атда and Тапа, 

The Turkish Ministry of Public Works, Constantinople, will re- 
ceive tenders (until March 14) for concessions for the construction 
and working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hydro- 
electric works on the banks of the Seiboun 'Геһат river. Conditions 
(on payment of 93.) from the Ministry. Constantinople. 


The Norwegian State Telegraph Department, CHRISTIANIA, re- 
quire tenders by Feb. F for supply of 42:15 metric tons of 2:75 mm., 
13:7 tons 3:3 mm., 54:65 tons 4 mm. and 205 tons 4:5 mm. h.d. copper 
wire. Specifications may he seen at 73, Basinghall-street, London, 
Е.С. Local representation is necessary. and a preference of from 10 
to 15 per cent. (apart from Customs duty) is given to Norwegian firms, 

The Public Works Department, Rio de Janeiro, want tenders bv 
Feb. 23 for the establishment of a telephone system between Вто DE 
JANEIRO and Sao PAULO. 


The PRUSSIAN STATE RAILWAY DEPARTMENT will receive tenders at 
Hanover on Feb. 2 for supply of 94.333 vds. of oonduit and at 
Cologne on Feb. 4 for 170 tons g.i. wire, 10 tons gal. steel wire. 15 
tons insulated ditto, 14 tons copper wire, 106.666 yds. underground 
cable and a large quantity of insulators, 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received three tenders for the supply of 
wiring material for the eleetrie lighting of 23, Belvedere-road, 
Lambeth. S.E., viz.: — 

Edison & Swan Co. (accepted)  ............ £386 (less 24 per cent.) 
General Electric Со. ......... LLL. ИРИ BOO 
Veritys Limited (incomplete tender)...... 301 

'The chief officer's estimate was £440. 

London County Council also received the following tenders from 
selected firms for supply of electric motors and a 25 kw. motor- 
generator at No. 23. Belvedere-road :— 

Lancashire & Motor Dynamo Co; (acce pt d), $413 103. for motors and 
£168 for motor generator; British "Thomson: Houstón Co., £430 and 
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£173; and £175; Electric Construction Co., £534 and £207. 10s. ; Dick, 
Kerr & Co., £565 and £223; British Westinghouse Co., £420, but no ten- 
der for motor generator. Chief oflicer's estimate £600. | 

The Laneashire Dynamo Co. are to be allowed to sublet the provision 
of the auto-transformer starters to such persons or firms as may be ap- 
proved by the chief officer. 


Barking Council has accepted the following tenders :— 

Dies: Engine Co., 400 kw. Diesel generator, £5.2600; О.Р. Battery 
Co., traction battery and booster, £570; Electrie Construction Co.. 
switchboard, £458. 5s. ; Vaughan & Sons, overhead travelling crane, 
£258. 

Fresh tenders are to be invited for the supply of a motor generator 
and alternatively a rotary converter. 


Poplar (London) Council has accepted the following tenders : 

Cambridge Scientitie Instrument Со. Co, recorder, £30; Baird. & 
Tatlock, recording barometer, £4. 53. : Leskols & Co., flue temperature 
and superheat recorder, #47. 18s.: А. Wright & Со, water measuring 
apparatus with recorder, £50; G. Kent (Ltd.), water meter, £62. 

Cvclone fans have been adopted by the Genera] Post Office, and 
Messrs. Matthews & Yates have securcd the contract for eleetrie fans 
during the next three years. These fens are being regularly supplied 


to the Admiralty and Н.М. Office of Works. 


Siemens Bros. Dynamo Works, Tyssen-street, Dalston, N.E.. have 
obtained the contract for ** Tantalum ” lamps for the Royal Mail 
Steam Packet Co. for the ensuing 12 months for ship lighting. 


Taunton Council have accepted the tender of Newton's (Ltd.) for 
a 10 н.р. motor on the three years’ hire purchase system, at 30s. per 
month, and a 4 Н.Р. motor, at 158. 9d. per month. 


Southend Council have accepted the tender of Crompton & Co. 
for re-winding a 500 kw. dynamo at £85 ; and that of the Lancashire 
Dynamo Co. for booster plant at £1,696. 5s. 


Yarmouth Port and Haven Commissioners have accepted the 
tender of H. E. Kerridge for wiring the Harbour Master's house, 
lighthouses, &e., at £34. | 


Haslingden Guardians have accepted the tender of Simpson Bros. 
for wiring the new infirmary and other union buildings at £865. 10. 
16 tenders were received. 


Hyde Council hive placed an order with Wm. Oldham for wiring 
work at the school library at £25. 


Government Contracts.—The following tenders have been accepted 
by Government Departments during December :— 

Ad mira!ty. — НамКегз, Limited, electrical boxes: General Electric Co. 
and British Thomson-Houston Co., incandescent electric lamps. 

War Office.—Cox-Walkers, Edison & Swan Co., Johnson & Phillips, 
and Spagnoletti (Ltd.). distributing boards; Roboy & Co., engine and 
boiler; Bullers (Ltd.), telegraph poles; G. E. Taylor & Co., electric light- 
ing installation at Blackdown, Aldershot. 

India Office. —]Y. Stone & Co., electric fittings; British Westinghons? 
Co., motors: Whipp & Bourne, switehboard extensions; Siemens Bros. 
& Co., telephone sets; R. Johnson & Nephew, copper wire. 

General Post Office.—Wullers (Ltd.) and С. Richards & Sons, bolts, arms, 
&e; М. Т, Henley's Velsgraph Works Co.. т.г. and e. core cable: British 
Insulated & Helsby Cables and Western Electric Co., paper core cables ; 
Wenham & Waters, iron castings: J. €. Fuller & Son and Siemens Bros. 
& Со.. dry cells; International Electric Co., generators and lightning 
protectors; J. В. Crompton & Bros., tinfoiled condenser paper: Creed 
& Co., perforators: British L. M. Ericsson Mfg. Co, telephones: C.J. 
Chatterton (Ltd.), lead tube: British Insulated & Helsby Cables, Shrop- 
shire Tron Co. and Е. Smith & Co.. bronze vir»; R. Wavgood & Co. five 
electric lifts at new Money Order Office, Holloway, №.; Талмез Iron- 
works, Shipbuilding & Engineering Co... repairs to t.s. © Monar“; 
Western Eloctrie Co., equipment of telephone exchanges at Bournemouth 
and Chiswick, and conversion of incoming junctions to keyless working 
at Central Telephone Exchange, London ; British Insulated & Helsby 
Cables, equipment at trank exchange, Birmingham: G. P. Trentham, 
laying and jointing pneumatic tubes in c.i. pipes between Birmingham 
H.P.O. and Great Hampton-street P.O.. Hockley Hill, ; Grounds & New- 
ton, Пути and jointing c.i. pipes in King-street, Hammersmith. 


Business for Sale.— Messrs. Fuller. Horsey, Sons & Соле! s lver- 
tise for sale by private treaty an old-established electrics! contre t- 
ing business in London, with branches in the provinces. 

Electrical Plant Wanted,— An advertiser requires a second-hand 
electro plating or other low-voltage dynamo, to give 300 to 500 
amperes at 10 volts. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the London Bankruptcy Court last week Mr. Registrar Link- 
later approved a scheme of arrangement under the failure of Mr. 
Robert Brown. 

From September, 1904. to December, 1993. debtor acted as manager 
of the Traction Corporation (Ltd.), and he attributed his failure to hig 


liability for costs of an action unsuccessfully brought by himself and 
the company against a former employe in connection with the alleged 
infringement. of a patent; also to his liability as surety for moneys 
found or borrowed for the company. For some vears before the failure 
debtor had taken out four patents in connection with what he con- 
sidered an improved system of electric traction for tramways. Не had 
charged the putents to secure loans amounting to £4.950 made to the 
company, and placed no value on the equities. Under the scheme a 
composition of 7s. 6d. in the £ will b» paid on liabilities of £2,164. 


Ну. Jas. Date. electricien, 166. Pentonville-road. London, N., has 
been adjudicated bankrupt. The first mecting of ereditors will take 
place on Jan. 30 at Bankruptcy Buildings. London, W.C., and the 
public examinetion at the seme place on March 1. 


A receiving order has been mede against John Wm. Barnett 
(trading as Barnett & Hyde). electrica! engineer, 25, Weterloo-road, 
Burslem. The first meeting of creditors Jan. 30 at the O.R.'s 
King-street. Newcastle, Statfs., and public examinetion on Feb, 15 
ct the Town Hell, Hanley. 


A first and fins! dividend of 52d. is payable at 14. Bedford.row. 
London. W. С. to creditors of Wycliffe Gallard Everingham, elec- 
trician, 37, Auckland-road, Ilford. Essex. 


Telephos (Ltd.) is being wound up voluntarily, and Mr. Н. & 
Kettridge. 193, Gresham House, Old Broad-street, London. E.C., 
has been appointed liquidator. A meeting of creditors will be held 
at 193, Greshem House on Feb. 6. 


COMPANIES’ MEETINGS AND REPORTS. 


——_— 


Direct United States Cable Co. (Ltd.) 


Tae sixty-s-venth ordinary general meeting of this company was held 
on Tuesday, Мг. №. M. Unperpows, K.C.. presiding. 

The SECRETARY (Mr. Wiliam Miles) having read the notice calling 
the meeting and the report of the auditors, | 

Toe CHAIRMAN, in proposing the adoption of the report and accounts 
to Doc. ЗІ list, suid the revenue for the six months to Dee. 31 
last. after deducting out-payments, amounted, in round figures, to 
£61,110; while the working and other expenses, including income tax 
but exclusive of cabl> гор ига, absorbed £25,833. leaving a balance of 
£35.277 as net profit, making, with £4,783 brought forward from the 
previous усаг, a total of £40,060. Tne usual quarterly dividend of 
4s. por share was pid in ‘respect of the quarter to Sept. 30 last, 
amounting to £12.142, and an interim dividend of 4s, with a bonus of 
2s. por share for the quarter ended Dec. ЗІ, 1910. amounts to £18.213, 
the two distributions being at the rat? of 5 per cent. for the half- 
year and aggrogating £30,355. We have set aside £5.000 to reserve and 
carried forward. £4,705, thea? sums together amounting to the above 
mentioned total of £40,050. Compared with the corresponding period 
of 1909, the revenue shows an increas? of £772 gross and £230 net, 
which, in view of increased expenses in connection with the establishment 
of the Company's new station at Harbour Grace and the installation of 
new appiratus at other stations, may be regarded as very satisfactory. 
Turning now to the reserve fund account, it will be seen that the balance 
brought forward from the last account amounted to 533.094, to whieh 
has been added interest and dividends on the investments for the six 
months £10.654, profit realised on sale of securities £894, and #5.000 sot 
aside out. of the half-year's profit, making a total of 249,372, We have, 
during the six months, had to ex pend £6,748 upon the repair of our cables, 
as contrasted with £4.514 for the corresponding six mouths in 1902, 
which amount, as usual, is debited to the resarve fund account, together 
with expenditure upon additions and alterations to our property at 
Ballinskelligs, the installation of a new water supply there for the staff. 
and a fire extinguishing engine and plant. the whole of which work cost 
£3.278 : we have also charged against reserve the expenditure to date 
in connection with the diversion of the cable to Harbour Grace, New- 
foundland, amounting to £26,028. In answer to an enquiry that was 
made at the corresponding meeting to this last year Е stated that it was 
anticipated that the suggested diversion of the cable would involve an 
expenditure of about 40.000, I think it right to say that the fact that 
the cost of this work has been kept so low is due in a great measure to 
the exertions of our manager, Mr. S. Fenn, who not only secured valuable 
property in Newfoundland for the Company's purposes on most excellent 
terms, but was also able, from his knowledge of the soa-bottom over which 
the diverted cable had to bə taken, to modify the original specification 
for such cable, and thus effect great saving in the eost. As vou are 
doubtless aware, the chief object of diverting the cable to Newfoundlind 
was to accelerate Из speed, and I am happy to inform you that our most 
sanguine expectations in this respect have been more than realised. 
Although our experiments are not yet completed, we have proof that the 
speed of the cable has been increased by over 50 per cent., and we are 
hopeful that this will be increased to 70 per cent. within a very short 
time (cheers). There will probably be a little further expenditure in 
connection with the experiments I have spoken of, but this will amount, 
at the most, to a few thousand pounds, which in due cours? will appear 
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against the reserve fund. I think we may congratulate ourselves upon 
having performed a difficult and important piece of work at very low 
cost, After charging the items that I have referred to, there is a balance 
remaining on the reserve fund account of £513,517. Questions have at 
previous meetings been addressed to me as to the desirability of ceasing 
or continuing contributions from the profits to this fund, and it was 
suggested that if the reserve fund was kept at a sum of about £500,000 it 
might be considered a sufficient provision for the repair and renewal of 
our cable. To some extent I agree with that view, but, inasmuch as 
other considerations cannot be lost sight of, it will be obvious to you that 
the position of the Company requires a reasonable augmentation of the 
reserve fund each half-year by some contribution from general revenue, as 
well as from interest upon the fund. My colleagues on the Board share 
my view that, for the present, at any rate, it is advisable to continue our 
policy of adding to the reserve, though it may not be necessary that such 
contribution should continue at the same rate as іп previous years, for 
ve recognise that the shareholders, who have for many years patiently 
accepted small dividends, have now a right to look for an increased return 
on their investment, The accounts before vou are interim accounts, and 
if I am right in saying that the Board have made а new departure in 
declaring а bonus at this time, there can be no doubt as to our Justification 
for making this distribution under the best advice. and I hope 
it will be the forerunner of many succeeding half-yearly bonuses. 
You will be expecting to hear from me some reference to the statements 
that have appeared in the public press relative to an agreement that has 
been apparently provisionally entered into between the Anglo-American 
Telegraph Со. and the Westera Union Telegraph Co., two of our 
partners in the pool, which will, in due course, I presume, Бе sub- 
mitted to the stockholders of the Anglo-American Company for approval. 
In reply to an enquiry as to negotiations that was addressed to me six 
months ago, I asked the shareholders to leave me and my colleagues a free 
hand in connection with this matter, assuring you that апу proposals 
submitted to us for the closer and better working of the three companies 
would receive our most careful consideration. You were good enough on 
that occasion to respect my request, and I desire to ask for a renewal of 
vour confidence. In. May last proposals were submitted to us by the 
Anglo Company, to which, in consultation with our solicitor and auditor 
we gave careful consideration. Eventually we came to the conclusion 
that the proposals in question were not such that we could recommend 
to our shareholders, and we gave our reasons for that decision, No 
other proposals have come before из. We are not parties in any way to 
the arrangement proposed to be entered into between the Anglo Com- 
pany and the Western Union Company, we were not consulted in any 
way in regard thereto, and it in no way affects our agreement with those 
two companies. That being the position, I ask you once again to leave 
the Board with a free hand. 1 now move the adoption of the report and 
arvcomnts, 

Sir JAMES PENDER, Bart. seconded the motion, which was at onec 
carried unanimously without discussion. 


— 


An extraordinary general meeting was held subssquently to consider 
the subdivision of the company’s £20 shares into two shares of £10 each, 

The CHAIRMAN sid that the effect of the proposed alterations 
would be that their shares would be of the denomination of £10, and 
every shareholder would have а vote in respect of each share held by him. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously. 

А cordial vote of thanks to the Chairman, the Directors and the Staff 
brought the meeting to a close, 
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ANGLO.AMERICAN TELEGRAPH СС. LTD.) —l'he report of the directors 
for the half-year ended. Dec. 31 states that the total receipts (including 
£18,207, 4s. 10а. brought forward) amounted. to £249,555. 9s. "Phe 
traffic receipts show an inereass of £6,832 compared with the correspond. 
ing half-voarin 1999. Tae working expenses amounted to £70,456. 85.7d.. 
а decreas: of £892. 12s. Па. ‘Tne directors before declaring the net 
profits, set apart. £10,000. to renewal fund. leaving a balance. of 
£160,103, Os. 5d. Quarterly interim dividends of 15%. per cent. on the 
otdinary stock and £1. 10s. per cent. on the preferred stock were paid 
өп Nov. 1 last, absorbing £52,500. leaving £107,600, Os. ЛЧ. out of 
Which the directors recommend the decliration. of the following final 
dividends : A balancedividendof £1. 10s. pereent. upon both the ordinary 
consolidated and the preferred stocks for the year 1910, and a first and 
final dividoud of £1. 10s. per cent. upon the deferred stock for the year, 
all payable Feb. 4, less tax. After piving the foregoing dividends a 
baluice of about £2.600 will b» carried forward. The above dividends, 
together with those already paid, will amount to £3. 15s. рег cent. on the 
ordinary consolidated stock, £6 percent. on the preferred stock and £1.10s, 
pr cont, on the deferred stock for 1910. Tne report also states that a 
provisional agreement has been entered into between the company and 
the Westera Union Telegraph Co.. which is subject to confirmation by the 
stockholders at special meetings to be convened, and to confirmation by 
the stockholders of the Western Union Co., and is also subject. to the 
settlement of legal formalities. The principal condition of the agreement 
is that the Western Union Company gives the Anglo Company a guarantee 
of 3, per cent. on the total capital (£7,000,000) in perptuity. The 
companies will continue distinct. 

CENTRAL LONDON RAILWAY CO.— The capital expended during the 
half. year ended Doc. 31 was £10,531. 5s. Td. Traffic receipts. were 
4143.433, against £140,609. in 1909, and the miscellaneous receipts 
£12.156 (against £11.073), а total of £155,589, against £151,682. 
Expenses were £88,529, Against £89,323, leaving a net balance of 


£67,060, against £62,359. an increase of £4,701. After providing for 
interest on debenture’ stock and other payments, the available balance 
(including amount brought forward) is £94,371. 9&, compared with 
£85,939. Is. 11d. The directors recommend the declaration of the follow- 
ing dividends : On the undivided ordinary stock at the rate of 3 per cent. 
and on the preferred ordinary stock at the rate of 4 per cent. for the half- 
vear; and on the deferred ordinary stock at the rate of 2 per cent. for 
the vear, leaving £43,645. 1s. The directors further recommend that 
£10,000 be credited to reserve, the remaining balance (833.645. 19.) being 
carried forward, 20,664,896 passengers (including those using through 
tickets and the cheapreturn tickets issued before 7:30 a.m.) were carried 
in the June and 19.995.960 in the December half-year, a total of 
40,660,856, against 38.383.394 in 1909. The increase of 601,675 passen- 
gers in the number carried during the half-year is principally due to the 
continued development of the “ through " or exchange bookings which 
are in operation between the Central London and other underground 
railways. The traffic to and from the Japan-British Exhibition at Wood- 
lane has also contributed to the increase. A contract has been entered 
into for the extension of the railway from the Bank station to Liverpool- 
street and Broad-street stations. The work is well in hand and will be 
proceeded with as quickly as the special character of the construction 
will permit. The high level subway to connect with the City & South 
London Co.'s Bank station will be available for use by the public in the 
course of the current half-year. At the conclusion of the meeting an 
extraordinary meeting will be held to consider the company s bill toobtain 
Parhamentary sanction for making a short extension (about l mile in 
length) of the company’s line from Wood-lane to form a connection with 
the G.W. Co.'s Ealing and Shepherd's Bush railway, authorised in 1905. 
It is intended by this means, and by the exercise of running powers over 
the G.W. line, to provide a through service between Ealing Broadway 
station and the Central London Co.'s Liverpool-street station, now in 
course of construction, thereby providing a direct route between. the 
G.W.. С.Е. and North London systems. 

CITY & SOUTH LONDON RAILWAY СО. Тһе receipts from all sources 
for the half-year ended Dec. 31 amounted to £91,547. 138. 54.. and the 
cost of working has been £41,911. 12s. 9d., leaving a profit of £49,636. 05.54. 
Inclusive of the balance brought forward, the net revenue account shows 
an aggregate total of £51,270. 10s, 14. After making provision for the 
debenture stock interest, rent charge. and the transfer to the renewal 
fund of £1,500, a balance remains available for dividend of £35,030. 35. 6d. 
Out of this sum the directors recommend that the full dividend of 5 per 
cent. per annum be paid on the preference stocks, and that a dividend at 
the rate of 11 per cent. per annum be paid upon the consolidated ordi- 
nary stock for the half-year, Jeaving £1,788. Os. 6d. to be carried forward. 
During the half-year 12,004,807 passengers (exclusive of season ticket 
holders) were carried, and the receipts (including. season tickets) were 
£86,103, against 11.497.140 passengers and £83,413 in the June half-year, 
The result of the six months’ working enables the directors to recommend 
a dividend on the ordinary stock at the sume rate as a year ago, and to 
arry forward а balance of £1,788. Өз. 6d.. against £712. 6s. Id. in the 
corresponding period of 1909. The competition referred to in former 
reports continues as active as hitherto, 

COMPANIA .ELECTRICIDAD DE LA PROVINCIA DE BUENOS AYRES.— 
The report cf the directors for the year to July 31 last states that the 
capital was increased to 85.000,000, of which S3,000,000 have been issued, 
During the year stations at Mar del Plata and Pergamino were purchased, 
and the capacity of several of the company's stations has been increased, 
A tinal dividend of 5 per cent. was declared, making 10 per cent. for the 
усаг. The company's stations are at Adrogue, Lomas, San Martin, San 
Nicolas, San Pedro, Tres Arroyos, Mar del Plata and Pergamino. 


EAST LONDON RAILWAY CO. —Lord Claud Hamilton, M.P.. stated 
at the meeting on Tuesday that it was perfectly clear that electritication 
of their line was most desirable, and that it would increase the receipts 
of the line and generally improve it. They had the results of the elec- 
trification of three lines before them—the Metropolitan, Metropolitan 
District and the Brighton. The Brighton had the overhead system, but 
that would be impracticable forthe East London on account of the height of 
their tunnels. The other two had the third-rail system, which would 
be suitable fortheirline. The question was no longcrin the ex perimental 
stage; they had results before them. Unfortunately they were not 
masters of the situation cither as regards liberty of action or as regards 
the raising of capital. It was to the six leasing companies that thev 
had to look. The survey of the line was still proceeding, but he hoped 
it would be concluded this week, and when they knew the result. the 
whole matter would be brought before the lessee companies. 

LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past 
half-year show an available balance of £11,672. 4s. 9d., and the direc- 
tors have resolved to recommend payment of dividends at the rate of 
5 per cent. per annum on the preference shares and 14 per cent. per 
annum (for the six months) on the ordinary shareg, leaving a balance 
of £4,245, 75. 94. to be carried forward. 

LONDON, BRIGHION & SOUTH COAST RAILWAY СО. Тс directors’ 
report for the past half-year states that the capital expenditure waa 
£113.712.. The most important item of expenditure was the cost of 
equipping certain parts of the railway between London and the Crystal 
Palace, through Clapham Junction. Balham, Streatham, Dulwich, Tulse 
Hill and Norwood for electric traction, and the works are proceeding 
rapidly. The scheme includes the provision of repair shops and inspec. 
tion and storage sidings at Norwood Junction. The main feature of tho 
growth in receipts was the revival of the third-class traffic, in which 
there has been an increase of nearly 3.000,000 in the number of pas- 
sengers carried compared. with the corresponding period of last year, 
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That was a result largely due to the inauguration of electrical service 
on the railway. One of the reasons for the increase in the expenses 
is that the comparison of cost of the clectrical services is made with a 
period in which those services were at work for only a month. 
METROPOLITAN RAILWAY CO.—The total receipts for the half-year 
ended Dec. 31 were £403.169. 78. 10d. and the expenses £200,147. 16s. 10d., 
leaving a profit of £203,021. 9s. Compared with the corresponding half- 
year of 1909 the receipts show an increase of £12.413. 6s. 4d. and the ex- 
penses а decrease of £5.505. 188. 54. After providing for intercst on the 
debenture stocks and other fixed charges and placing £10.000 to the clec- 
trical renewal and depreciation fund. the balance is £157,000, which will 
permit payment of the preference dividends on the stocks, and lcave 
£52.489. 5s. 104. available for dividend on the ordinary stock. The 
directors recommend a dividend upon the ordinary stock. for the past 
half-year, at the rate of 11 per cent., and to carry forward the balance 
(69.408. LOs. Gd.) against | per cent. for the corresponding period in 1909, 
when the carry-forward was 625.027. "he passonjrer trathe of the railway 
maintains steady progress. ‘The number of passengers carried during 
1910 was 102,849,458, a larger number than has been carried. in 
any previous year of the company's existence. The earnings from goods 
traffic also show a satisfactory development. А bill is being promoted 
to authorise the construction of a new station midway between Farring- 
don-street and King's Cross, adjoining the Mount Pleasant Post Office, 
for making a subway at Edgeware-road station, and for other purpos:s. 
The installation of automatic signalling Letween Baker-street and Willes- 
den Green has been completed, and the working of the traftic has been 
materially improved thereby. Good progress is being made with the 
installation of the system between Will: sd^n Green and Neasden. The 
reconstruction of King's Cross station and the erection of the arcade over 
the railway at Liverpool-street station are making satisfactory progress. 

Mir CHARLES MCLAREN stated at the meting on Wednesday that the 

board proposed a dividend at the rate of 1$ per cent. per annum, Catry- 
ing forward a balance of £9,500, [02,849,408 passengers. were carried 
during 1910 and this was the largest number carried in any one year by 
the company. Their traffie was increasing all the time. and it was not 
unnatural that they should get some complaints of overcrowding. The 
directors were doing everything they could to meet that by strengthen- 
ing their train service where necessary. The ratio of experses to traffic 
receipts during the half-year had been 54:8. com pared with 58-2 in the 
correspondirg period. The ratio of expenses to total receipts during 
the half vear had been 49-64, compared with 52:63. The most important 
works in progress were the enlargement and reconstruction of Baker- 
street station. The number of trains in and out of the Baker-street 
East station was 288 every дау. The directors hoped shortly to let a 
further contract for the remodelling of the station in order to admit of 
their putting in а second through line to the City. They were also 
making an arcade over the Liverpool-strect station and reconstructing 
the King's Cross station. А contract had been entered into with the 
British Westinghouse Co. for the renewal of a large portion of the com- 
pany's machinery at Neasden. with a view both to increasing their 
capacity for the generation of current and to reducirg the cost per unit. 
Before the end of the current half-year the directors expected to have 
the first of the new machines installed and in working order. and if the 
contract conditions were fulfilled, considerable economy should be 
effected in coal consumption. The system of electric automatic signal- 
ling had been completed as far as Willesden Green, and it had been 
brought into operation with satisfactory results, 

URBAN ELECTRIC SUPPLY СО. — Ап extraordinary meeting was held 
on Wednesday to consider an agreement with Edmundson's Electricity 
Corpn. The chairman (Mr. P. D. Tucket) said that the arrangement 
hitherto existing with Edmundson's Co., under which they undertook the 
management of the Urban Co. and guarantecd ita dividends, expired on 
Рес. 31. И had become necessary to provide for the future either by 
entering into a fresh arrangement with them or by creatirg а Separate 
organisation, ard, in view of the terms agreed to, the board preferred the 
former. The agreement was for seven years, and its essential terms were 
that Edmundson’s Co. should continue the management for an inclusive 
annual payment of £2.000 ;. that they should carry out all new construc- 
tion work at cost price. plus 10 per cent, : and that they should finance 
the Urban Со. to the extent of a further £100,000 as ard when required, 
accepting in satisfaction of such advance first debenture stock at the 
market price at the date when the advance was made, or 5 per cent. 
second mortgage debenture stock at five points below such price. А 
resolution approving the agreement was passed. 
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NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, &c. 


NEW COMPANIES. 


ELECTRIC HIRING SYND. (LTD.) (113,732.)—Reg. Jan. 18, capital 
£1,000 in £1 shares, to carry on the business indicated by the title, 
and to adopt an agreement with W. А. Smith. Private company. 
First directors are J. Lothian Nicholson and R. B. Matthews. Rey. 
office, Bank-buildings, Kingsway, W.C. 

EMPIRE ALUMINIUM CO. (LTD.) (113,563.)—Reg. Jan. 6, capital 
£75,000 in £1 shares (25,00) preferred ordinary апа 50,С0С deferred 
ordinary), to carry on the business of manufacturers of and dealers in 
aluminium and aluminium foil, dealers in metal and metal products, 
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&c., to acquire_and work certain licences for the use of certain inven- 
tions relating to the manufacture of aluminium foil in the United King. 


dom, &c. 
W. Walker, A. Mecham, J. Millar, J.P., and A. P. Linnett. 


First directors, E. Ames, P. S. Brown, А. J. Faulding, 


LESKOLE CO. (LTD.) (113,501.)— Reg. Jan. 3, capital £1,000 in £1 


shares, to carry on the business of consulting, advisory or superin- 
teniling electrical and mechanical engineers, manufacturers of and 
dealers in engineering and electrical specialities, &c., to acquire the 
e-business carried on by C. A. Hartung (of Berlin), as the Leskole Co. 
Private company. First directors, C. А. Hartung апа G. А. H. Binz 
(both permanent). Reg. ottice, Palace Works, Entield, London. 


PORLOCK & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (113,789.)—Reg. 


Jan. 21, captial £2,500 in £1 shares, to carry on at Porlock and elsewhere 
in Somerset the business of an electric light company. First directors 
are Sir Francis C. Gould, T. Rawle, T. Pearce, „Г. №. Willis and J. Cooks- 
ley. Bec. and office, S. Cooksley, West Cottage, Porlock. 


STATUTORY RETURNS. 
BRITISH TRAMWAYS & GENERAL CONSTRUCTION CO. (LTD.).—In 


return to Jan. 13 capital is £300,000 in £1 shares. 241,000 shares taken 


up. £241,000 paid. Mortgages and charges, £13,191. 19s. ба. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.) — The capital 
in return to Jan. 5 is £120,000 in £1 shares. All shares taken up. £7 
paid. £129,993 considercd as paid. Mortgages and charges, £257,050. 

JOHNSON.LUNDELL ELECTRIC TRACTION CO. (LTD.)—Return, dated 
Pec. 28, 1910, gives capital as £300,0C0 in £5 shares. 56,389 shares 
taken up. £5 per share called up on 37.121. £190,590. 16s. 104. 
paid (including £6,501. 10s. 8d. on 2,879 shares forfeited), leaviny 
£1,575. 13s. 1Cd. in arrears. £96,310 considered as paid on 19,268 
shares. Mortgages and charges, nil. 

GENERAL ELECTROLYTIC PARENT CO. (LTD.)—Rcturn to Nov. 10 
gives capital as £30.0CO in £1 shares. 28,608 shares taken up. £10,608 
paid. £18,(00 considercd as paid. Mortgages and charges, nil. 


GILBERT ARC LAMP CO. (LTD)— Return to July 19, 1910, capital is . 


£9.000 in £1 shares. 1.405 shares taken up. £l per share called up 
on 765. £700 paid, leaving £5 in arrears. 700 shares cossidered as 
fully paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


ERNEST SCOTT & MOUNTAIo (LTD. }—Issue on Pee. 23, 1910. of 
58.900 second debentures, part of a series to secure £25,000. Previously 
‘esned of same series, £16,100. Particulars of above have already been 
filed. 

LLANGEFNI ELECTRIC LIGHT & POWER CO. (LTD.) - Indenture, dated 
Jan. 6, 1911, to secure £700, charged on certain land and premises, 
&c., in Llangefni. Holder, В. Rowlands. 


RECEIVERSHIP. 


ELECTRICAL FITTINGS CO. (ГТО. — Notice of the appointment of 
W, К. Sutton, Maviield-road, Moseley, Birmingham, as receiver or 
manager, on Oct. 28, 1910, under powers contained in debeuture dated 
Jan. 31, 1908, has been Шей pursuant to $26. 94 of the Companies 
(Consolidation) Act, 19C8. 


CITY NOTES. 


d 


MEMORANDA (Jan. 6. – Bank rate 4 per cent. (Jan. £5, 1911) 
Price of silver, 24;d. per oz. Consols 7 3—79; for money; and 
for account. Consols Pay Day, Feb. 1; Stock and Shares Continuation 
Day, Feb. 8; Ticket Day, Feb. 9; Pay Daya, Jan. 27 and Feb. 10; 
Mining Shares Carry Over Day, Feb. 7. 

Prices or МЕТА!З (Lcndon).—Copper, cash, 55% ; three months, 
552. Lead, English, 134—135 ; foreign, 124—158 cash; 131-19 
three months. Spelter, 252—951. Tin, English, 19141—1955 ; foreign, 
195 cash, or three months. Шоп, Cleveland, cash, 49,6}, three 
mcntt s, 50,5. 


ARON ELECTRICITY METER (LTD.|—Duriug tbe week applications 
were invited for £100,C00 5 per cent. firet mortgage convertible deben- 
tures of £1C0 each at £97 per debenture. | 

BLACKPOOL & FLEEBIWOCD TRAMROAD СО.—А dividend at thc rate 
of 9 por cent., tax free, is recommended, £3,500 being placed to depre- 
ciation reserve (compared with £1,750 in previous year), £790 to 
general reserve (against £500) and £2,642 (against £2,575) carried 
forward. The dividend for the first half of the year was at the rate of 
4 per cent., making 63 per cent. for the year, аз in 1902. | 

BRITISH ELECTI! O-MOBILE CO. (LIMITED AND REDUCED). —À petition 
for confirming a resolution reducing the capital from £21,072. 83. 
to £20,072. 8s. will be heard by Mr. Justice Swinfen Еву on Feb. 4. 

MINNESOTA & ONTARIO POWER CO.—Applications ‘are invited at 
par for $500.000 6 per cent. first mortgage gold bonds of this company. 

STOCK EXCHANGE NOTICES.—'l'lie Stock Exchange Committee have 
appointed Feb. 1 a special settling day in 600,620 £1 fully-paid ordinary 
and 299.570 £1 fully-paid 6 per cent. preference shares and £720,398 
debenture stock of the British Aluminium Co. (Ltd.). The Committee 
have been asked to grant quotations to £150,000 6 per cent. extension 
first mortgage bonds and a further issue of £50,000 6 per cent. first 
| debenture stock of the Bucnos Ayres Port & City Tramways (Ltd.). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
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LINE, Wok | d окрес) Arman 
5 wake | Amount. |26 (a) 
£ € 
бе Corporation ....| Jan. la 08 + 2 33 47,562 |+ оё 
s€959996000080900000 Hn € 2 > 429 — B $ 
Angk-Argentine ..........| 21 | 47.816 | + 5894| 3 | 147965 |+ 19930 
Ак о n 2! 352 + 31] 43 16,430 |+ 397 
Согрога OD ооееое овог "m 6 + 2 ‚4 
Barnsley &60090095000909090* » 13 160 — 1 2 д T n 
M Dd mee Lu.) m 16) seh. aS A ane zu 
» е ee » — 3 1.977 жш | 
Birmincham Corporation .. „ ИП 6,868 | + 244 | 42 291,960 |+ :7 53 
Birmingham & Midland....| ,, 13 Sot | + 72| 2 1.549 |+ ' 114 
Blackburn оо .... b 18 208 — a {43 45.581 |- 1,150 , 
Blackpoo wood ee „ — 3 71 l 5 
| Bolton Corporation... ..... uc uà 2,295 | + 104] 43 101.775 и 1,819 
Bombay ................| Dec. 22 | 2.948 | + 157 | 49 | 141029 |+ 993 
Bournemouth Corporation..| Jan. 18| 1,302 | — 139] 42 | 75813 |+ 526. 
Boe telum а ок HE E. M т 
Bus Trara & Carmago 2 vue QUU -B4 a ул ы: Шс 1) 
Burnley Corporation ......| „ 21| 1,189 |+ 45| 42 | 37033 + 789 
Burton Corporation ......| „ 22 234 | — 7 \ 42 01.649 + 324 
Bury Corporation .. «e „ 22 1.048 | + 89 | $42 49.973 + 647 
Calcutta Tramways Со..... » 21 | 455,650 | + R6,110 3 
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ре ооооое о i 2 1 P LM 182 43 M + 1 D 
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Chatham & Dist. Lt. Куз... » 19 755 | — s 
55 3 2.083 194 
City & South London Е у...| , 22| 3,513 | + 192 3 10.826 |+ 757 
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Colchester Corporation .... » 18 169 | = 14 3 503 |— 
Deere Due Trane Get р Men de 
vi oe ” 2 
Dover Corporation хотоофоо » 21 161 т о 42 9415 + 45! 
Dublin & Lucan Railway ..| „ 29 j=- 2| 3 29 |— 
Dublin United ооо созоооое "m 20 4,937 рате 25 3 14,534 a 155 
Dudley-Stourbridge ...... » 13 702 | + 34 2 1,267 |+ 
Dundee Corporation ...... » 18 1,072 | — 73 | $35 42.863 + 519 
East Ham Council ........ » 2l 995 | — 31 , 442 44,210 |+ 1,957 
Exeter Corporation........ » 20 255 | — 32 42 13,500 |+ 59 
Gateshead & Dist. Trams .. „ 13 976 | + 31 2 1,810 |+ 33 
Glasgow Corporation ...... » 4l 17,539 | + 1,114 34 603.284 |+ 35,565 
о "э T Dl = 1 | 55 6.425 = 291 
C ' 25094 » 46 тэ 21 ee . 
Gravesend-Novthfleet...... „ 14 - 32€ TE 
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Hong Kong .............. „o 2l, ; 
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Perth (NB Caton un » 22| 1728 | + 142, 43 79.765 1,450 
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ortsmouth Corporation р d 21 1 8 
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Warrington Corporation, | ^" € 523 | + l J 055) 102 
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ELECTRICAL COMPANIES' SHAR LIET. 
wlas 51061 Rave) | Busnia 
F Divi Wed., Maru Огирвио WEEK 10 


Divi- NAME, 
@ |DEND Jan. 25.  Үвірвр Dus. | Jan, 5. 
High- Low 
Electricity Supply. в s. d. est. est, 
10, 5/0 | Boarnemouth & Poole Elec. Sup. Ord, ....| 8—8 |6 8 O| Маг Сер .. .. 
10! 4/6 | Do. 4j рег Cent. Cum. Pref............| 9 —# 4 12 6! Feb, Aug | Oal 
10 6/0 Do. 6 per Cent. Cum. Second Pref. ......| 10 —10$ | 5 13 0 | Feb, Aug | 19..| .. 
| St. 44X | Do 4$ per Cent. Deb. Stock (red.) ......| 301 —103 |4 7 6 | Jan, July m 5% 
‚ 4/6 | Brompton & Kensington Elec. Sup. Ord. ..| 6—7 6 9 O  March.... | 6i : 
5 3/6 | Do. 7 per Cent. Рге!.............+..... t(—74 |415 О | Маг, Ѕер | 41 74 
$% 5% Central Elec. Sup. Со. 4% Guar. Deb. Stock| 97 —103 | 3 :7 6 | June, Dec .. 
5, 2/6 | Charing Cross (W. End & City) El. Sup. Со 3—4 6 1 6 Ес, Aug | 4м 3 
5 2/3 Do. 4j рег Cent. Pref. _......... КАТУ 44 —4 4 17 O | Feb., Aug . 
St. 4% | Do. 4 per Cent. Deb, Stock (red.) ......| 95 —97 |4 2 6  Jan,July , E 
St. 44% | tDo. 44 per Cent. Deo. Stock (red.) ......| 101 —103,4 7 6. b. 1011, 191} 
5 2 Do. City Undertaking 44% Cum. Pref. 3}—4} 15 9 0 Jan, July | Jj. 
5 2/0 Chelsea Electric Supply Ord........ .......| 33—4 |512 0 March....| SH oe 
St.. 41% Ро. 4j per Cent. Deb. Stock (red.) ...... 93 —100 | 410 O June, Deci +. .. 
10 6/0, City of London Electric Lighting Ord. ....| 111—12, 650 | Feb, Aug | l lij 
10, 6/0 | Do. 6 per Cent. Cum. Pref. ....... .....| 12—13 '4 i2 O Jan, July br wd 
: St. 5% ‚ Фо. § рег Cent. Deb. Stock (red.)........ Пё —122 4 210 | June Ое... 
St. | 4% Do. 44 per Cent. 2nd Deb. Stock (red.) ..| 93 —102 4 8 6! Дап, July | 102: .. 
5 ty | County of Durham Elec. P. D. Ог4......... 1à4—2 | si ' April, Oct epo] 
5 5% | Do. 5 рег Cent. non Cum. Pref. ........| 2i—3l | 8 0 0 Арі, Oct | ·: ЕА 
10! 4/0 | County of London Elec. Supply Ord. ......| 74—765 16 7 О. Feb Aug | 70 .. 
10 6/0 Do. б рег Cent. Cum. Pref. ....... .....| 10—11 5 90 Mar, Sept Il . 
St. | 44% | Do. 4} per Cent. Deb Stock (red.) ......| 104 —107 | 4 4 О | Jan, July | 107, .. 
St. 44%) Do. Second Deb. $їосК................‚ 98 —101, 4 3 6’ May, Nov 101]; 1211 
5 2/0 | Folkestone Electricity Supply Co. Ord. .... 41 —1 5:9 0 Арт, Oct .. ik 
| 5j 2/6 Do. 5 рег Cent. Cum. Pref. ...... eee 44 —51 413 0 , Mar, Sept m - 
St. 4% Do. 4j Ist Deb. Stock (red) ..........-.| 99 —10214 8 6 | Feb, Aug НЕ n" 
5; 4/0 | Hove Electric Lighting Ord........ Nope 64—74 , 519 3 April, Oct .. e 
St. | 4)"$ | Isle of Wicht E. L. & P. Co. Deb. Stk. .| 79 —81 570 M" ve А 
5 4/9 Kensington & Knightsbridge Ord..........| 61—61 '5'8 3 Feb, Aug . vs 
5 6o Do. Све Cent. Ist Pref. .e............| 5—6 4 18 O Jan, July .. T 
St. 4° Do. 4 рег Cent. Deb. Stock (red.)...... ..| 93—95 |4 4 0 T e| «æ 
St. | 4% | Kensington & Knethg. Co. & Notting Hill | | 
| Co. (Joint Station) 4% Deb. Stock (red.) ..| 95 —98 | 4 2 0' Apdl, Oct re = 
St. | 44% tKent Elec. Power Со. Irred Deb. Stk.......| 82 —84 570 ja July | 82, .. 
1/25 London Electric Supply Ога. ............ 1—2 3 0 9 ar, Sept n ВА 
5, 3 Do. 6 per Cent. РгеЁ................, 441—5} 1518 0 Маг, Се oe Vs 
St. | 4% Do. 4 рег Cent. Ist Mort. Deb .......... 92—93 |4 6 9 Да", July TP 
5, 2/0 | Metropolitan Electric Sup. Ord. ........ 4L—41 414 9 рпі, Ost 4: 4А 
5 2/3 | Do 4$ рег Cent. Cum. Pref.........- ... 44—15 6 6 fan July tar D. кү 
St. 44% | Do. 44 per Cent. Deb. Stock Ist Mort..../ 10) —103 4 7 6 | June, Dec | 153 | .. 
St. 31% | Do. 3j per Cent. Mort. Deb. Stock (red) | 82 —85 426 | Jan July | ++; + 
..1 43% | Midland Elec. Corp. for Power Dist, 4} Ist | | 
| Mort. D3b3. ............. SOSA S RIA RAE. Gee 96 —98 |412 0 А m s 
5 1'6 | Newcastle Elec. Supply Ord............ 31—46 | 4 2 6 Feb, Aug .. vs 
5 5% | Do. 5 рег Cent. non Cum. Pref. ........| 44—41 |5 2 6 Feb, Aug Ma Ж 
100 41%! Do. 44 per Cent. Ist Mort. Deb. ........| 98 —10) 410 (| Jan, July .. у 
100. 5% i North Metro. Elec. Power Suo. 5 Morts..... 974-978 506 э .. А 
1 5°. | Northampton Elec. Lt. & P. Ог. ........ là 1} 4 00 Feb, Auz o 
1 5°, | Оз. 5% Pref. ооо веет 14, 1. '4 6 0 Feb, Au? Ls " 
St.| 4% Ds. 40: Debs. ее 99 -- [C1 3 19 0 | Juna Dc .. T 
10 6/0 | Notting Hill Electric Ord........... ie. (114—12] 600 March... .. ds 
‚ 9/0 | Oxford Electric О:4............. УТ 1—6 5 4 0 March....| Oh .. 
St. | 4% | tDo. 4% Deb. Stk. ..... ое: 92 —9: is 5 А Ше 
5| 5/0 | St. James’ & Pall Mall Elec. Ord... ...... 74 —3 6 5 01 Feb, Aug Lus 
5| 3/6 Do. 7 рег Cent. Pref.......... Qus cdd ys 64—74 4 15 0° Feb, Aug LES “ee 
St. | 3490 | Doc: 3} рег Cent. Deb. Stock (red.) ......| 85 —37 | 4 0 6; Jan, July id an 
S| .. Smithfield Markets Electric Sup. Ord....... 11— ри | Feb. ....| *- | e 
5! 4/0 | South London Electric Supply Ord......... 3—3} | 5 18 6 April ....| = We 
St. | 5% Do 5% Ist Mort. Stock (rid.)..........| 10) —103 | 4 17 0 ee e - 
L South Metrop'n Elec. Lt. & Power Ord. .... &— | T | i ox æ 
1: 0/83 Do. 7 per Cont. Cum. Pref. ............ 4i—l '6 13 0 | Feb, Aug бє ok а 
St. 044° | Do. 4$ Ist Deb. Stock (тед.)............| 96 —79 | 411 01 Арт, Oct | a^ 
5| 2/6 | Urban Electric Supply Ord. ...........,.. #—1 | "m April, Oct 65 еди 
S| 2/6 Do. SperCent. Cum. Pref, ............ il—2l 2s April, Oct ed PN 
St. i44% | Do. 4j per Cent. Ist Mort. Deb. ........| 8) —33 5 8 6! April, Oct . | e» 
5| 5/0 | Westminster Elec. Sup. Ord........ EH 71—83} | 6 1 6| Mar, Sep: By’ 72: 
5| 2/3 | Do. 4 rer Cent. Cum. Pref............ 5—5 143 6 Jan. July onl e 
Electric Railways and Tramways. 
1 ee Bath Elec. Trams Pref. Ord.......... і — Å 6:8 April 0256 өө oe 
J 0/6 Do. 5 per Cent. Cum. Pref, ............ —} 6 13 6 jt July .. МЕ 
St. | 44% Do. 4} Ist Mort. Deb. Stock (ге4.))...... 8: —85 95.060 pril, Oct .. .. 
St. | 41% | B'ham & Midland Trams 44 Ist Deb. Stock. 77 —8) | 512 0 р July es А 
10 4% Bristol Tramways & Carriage Ord. ........ 5: 80 eb, Aug .. T 
| 10 4% | Do Cum. Pref. ..... кйин е et о Qu ol ae 
St. | 4% Do. 4 per Cent, Debs. .............. 10) —101 , 3 19 0 ` Feb, Aug . | 
10! .. British Electric Traction Ord. ....... A li—i} |... June, Dac kn 1% 
10| .. | Do. 6 per Cent. Cum. Ргег, ....... ТРУ 31—44 ке | Feb, Aue 1 A 3j 
St. | 5% Do. Sper Cent. Perpetual Debs ....... 91 —95 |5 4 6, April, Oct | 93 У. $ 
St. 44% | Do. 4$ per Cent. 2nd D.b. Stozk........| 73 —73 |515 6, Мау, Nov | 74: 
St. | 3% | Central Lonion Ordinary Stozk ......... 61—65 411 0 Feb, Aug oa! t6, 
St. ; 4% | Do. 4 рег Cent. Pref. Stock ..... — 65 —37 412 0. Feb, Aug B us 
St. 2%| Do. Deferred Stock ............... ...| 46 —18 4 3 0 Feb ....| 46 4.4 
i 100! 4% Os. 4 per Gent. Debs... sce еа ees 92—10: | 319 А | Да", July UN 
5! 2/6 | City of Birmingham Trams, 5 ° Cun Pref. 4i —51 418 0 Ари, Oct ‘a | M. 
100| 4% | Do 4 рег Cont. Ist Mort, Debs. ........| 96 —:29 4 0 O| Арі, Oct | | 
St. 14%! City & South London Rly. Con. Ога. 23 —2) 5 3 0, Feb, Aug 29 28} 
| 3t: 5% | Do. 5 рег cent. Perp. Pref. (1891) ...... 106 —198 412 6, Feb, Aug | 13| .. 
St, 5% | Do. (1896) ..........................] 105 —103 | 4 12 6 | Feo, Aug Mo м 
| St. 57o Do. (1901) ......... yee s dd Us 10) —103 417 & | Feb, Aug E 
St, 5% | Do. (1903)_................ esee] 99 —102 |4 18 С’ Feb, Aug | ..! .. 
St. | 4% | Do. 4 per Cent. Perpetual Debs...... ...| 93 —19) |4 0 0, May, Nov | .. | 
10 6/0 | Dublin United Trams. 6 per Cent. Pref..... 121—133 4 90 | Feb, Au» p EE 
10 12/0 Gateshead and District Trams Ord...... se] 8—3} 1710 UE ЖОР M 
10| .. ! Gt. Northern & City Rly. Pref. Ord. (4%).. 4—1 | .. P, Feb, Aug | $ 
5, .. | Hastings & District Elec. Trams, 6% C. P. $ —1 .. | Mar. Sept, ,1 
St. 44% Do. 4} Deb. 5юск...................| 70—75 |6 0 0 Арі, Oct | №, | |; 
10; .. Imperial Tramways Ord. ................ 24—31 oe Mar, S»pt | idet. 
10 .. ро, - 6 per Cent. Рге!........›.......›.. 21—3{ | uo Mars Sept ee T 
St. | 44% | Do. 4} per Cent. Debs. ....... rain —£8 1612 0: Jan July | | 2 
.., 2/0 | Т. of Thanet E. T. & Lt. 5 рег Cent. Pref...) 1i—2 |6 5 0 ManSept | . | Z 
5 | 4% | Do. 4 рег Cent. Deb. Stock ...........| 72 —84 |418 О Jan July | SI! 
10, 5/6 | Lanarkshire Tramways ....... REN Ql} 5 5 € | Feb. Аш ee | ve 
.| 5% | Lancs Utd. Trams, 5% Prior Lien Deb. Stk.) 811—831 ‚о 00! lan. July MP NN 
t. 4% | London Eiectri2 4% Deb. St. ..........,.| 94 —93 |4 3 67 95; 95 
a з Do. 4^, Pre. ieseescsswassesccteese |, BL 2283. | di p sal 
10 .. | London United Trams, 5% Cum. Pref. ... | 14—21 vs ian ушу Е 
t. | 4% Do. 4 рег Cent. Ist Mort. Deb. Stozk....| 65 —69 | 516 0 | Jan: Jul 66 | 
tl Ч Mersey Con. Ord. Stock еее неон. | 210-3) и | Feb, А у = 
1, 1/0 | Metropolitan Elec. Tramways Ord.........| О-у Noo м. 
ee Do. Deferred э» е е о э э ө ө песоговеое е е Eee oe April + | i4 
1| 0/6 Do. 5 per Cent. Cum. Pref. MADE. 4—1 ‚ 5 0 U Pob Aue x T 
St. 48% + Do. 4$ per Cent. Deb. Stocks ее: 99 —191 4 93 Ù Jan, July | 19), | is 
St. | 39/6 | Do  SperCent Db. Stk .... .........( 10) —103 417 61°” oye qo d 
St. ' 14%! Metropolitan Railway Consoclidated........| 411—421 219 0 Feb `А і 101 
St.§ 22% | Оо. Surplus Lands Stocks..............| 64 —os |4 3 0, Feb. Aur e ч 
St 34% | Do. 3f per Cent Preference............| 90 —62 |316 0 | Feo Aus | 95 gil 
| St 34% Ро. 3j per Cent. " А” Preference ......| 83 1—89 | 318 9 | Feb, Aug 95 91, 
St. E % Do. 3j per Cent. Convertible Pref, ......| 87 —39 | 318 9 | Feb, Aug 87i uo 
St 3475 100, 3b рег Cont Debenture Stock 5:17: 91 —93 1315 3) Ja у уз 
* [n calculating the yleld allowance has ben made for accrued In 
v ; terast, but no! for rodem 
t Е; Dividend, $ The London Stock Exchánge. Committes- have deciiasd to quote th e oe 
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| St. | 31% Electric Railways and ап ЖО. | ose _ bus. bx TO p 
| St t Met. Rly. 3} per Cent. “ l'ramways— Continued. _ ТАН. 25. | @ рвнр NAME, — [| исә | Re. pou | BERT 
b» St. | 35; мен Dis nt. “А” Deb. Stock Q $ в. d. Hp [Гр БИА ынын Ww apt 
| St. % 419 trict Rallway Or =e 0 —92 est. ы ed., (par Dm 
оз ооо ооо фоое о 86 ee Pee See cc aot LT i ЕВК 
= 3% Dos Elec. d Ext Pret, da eee by 310 3 d aus 2t 24 100| 2$ | Amer. T Telep henes. —————— JAN. 25. 
St) | Do 4 per Gent. Consoltd ndon, Ltd. 14—76 |4120 ad 81 Bt e | Amer cS k Tal Сар. St. 6 High-| Lo 
ЗЕЕ Е pe Denm ыч ыы Т 
| "m 4 per Cent. Di tock......| «49 — 3 18 6 ‚ У 4e 5| 3 lo-Portu nds 1 ài44011] M no. 
j| 49. | Potteries E itto..... й 147 4 an, July | ,:: i f |tChili T g'se Tel. 5% 1 ш 110 —112 an, July | 54) .. 
| St. 0/6 | Do lactic Traction’ Ord. ылоо. 97 —99 0 6 | Jan Y u6 5 | "p M elephone .... zt Mt Db. Stk.| 102 —1 зи © s Н 
| 44% | Do. рет Сеш, Del E cn Mr з 4 * 6| Jay July 38 | oils 6 onte Video Telephone Ord......-»««««-- с емы з сй Ае, nn ni 
| Р, % ei } рег Cent, Deb, Stock: -sssi 80 a 8 0 0 i Раа Oal ee per Cent. Pref. Ma gee DC 4—1 { 6 - ' August i 74 
ы 6% С "Pr "x 9 eb, Aug © M 10 eee NE tee "m Fi А ооо =. idi 
| „| 5% | Sund C Cant Dew SU с" i 8 6 Ма ө 6/0 f. Stock . ИИ ТЇЙ о May, Nov | :. |. 
| i equat T e 7—0 57 dicus MM: E |5 D E Do 6 bero Cor о шош iue 21.0 | Fe, Aug | 2971) 16 
EE ee 52 DUI MESES: ay alg ge: BE BE Gat tmm е P PI. = 
os ied ee z Г) ve non-Cum. 3rd Pref. ооз» os 01 [1 ug 
4% 4% Bonds with оооеоо оа 1024 —10 ° un y ! Deb. Stock um. 3rd Pref.... 5 | 511 6 | Feb s 
EM s [OC EE | ai орасын. ZEE күр 
tad 6 rams. Ord... .... = 4 e $ | Orient phone Co. 30 өзө — 100 une, Dec | 9&]| 9 
| (j| Do браг Cent Cam, Pret 00 АНА OE al... ed) s. 98—100 (£49 0 Ја, ur | g 98 
E : per Cent. 1st Debs. овсооосооео ьо fe ee March es oe Ex 496 | Dc 6 per Cent. C Бам Y WENT a 1 fi 00 4 19 0 , у 94 96} 
Чч зоо ооо 75 — ee ее T " Со. 4 рег um. Pref. NES s— lt 41 TM 99 93 j 
4 Ele i 7. 5 15 3 ae р ых % | и я Red. Deb. Stoc k eaves 15 —1 5 | 4 Hi 6 Ар, Oct ee eH 
| St. | 4o uring, &c. e. А n Stk.(red)| 956—964 | 4 10 О | Jan, july an ” 
| | id н есу кеу, B r ©|4% | Do Deb. St Rad gx rights ...... ЫГЫ [2 оршу у 
| l oys | “Ba. 6% Gum. Pf vA Deb. Зюк... 920 | 4 9 ri up Ds ree doit | 4-9 5 amd aA 
| 1 25 патоса Мыш uo oe Н т үз . 5| 3/0 S суг» investment, &e. 4 5 9 | Jan July у E 
| v 4/0 теа ИЧЧУ 5—51 79 0A ee è eis 10 2/0 Globe T Investment 6 ә 
5 ish tesulated & Helsby Cable { 14 pril, Oct |... elegraph 96 Cum. Pret. ^ 
3/0 ЕН с10—1 11 6 ; о! 3/0 | Do ph & Trust .. Ww 44 з 
| St | 4 pe e per cent Helsby Cables Ord...| $47 (411 &| April, Oct | 5:7 $8110 30 | submarine Cables Trust а 031, |918 odan dan | ЛЕ 
4 B per Cent. ist Mort, Det 51—6 6 18 0 ul ee ee 2 Coton ent Pre XP 131 —13 3 ,Dc г] м 10:1 | à 
5 ritish ort. Deb. | і а у, Fb | °° ial " 3 4 7 0,3 ; 106; 
e oms'n-H (rcd.)..| 160 — 16 0 Е and F seseo. | 132 IBS p,DeMr Ju 13i t 
100 British Westi oust'n 4196 Ist МЕР 102 |4 8 an, July | *° Rail oreign Electric 4 9 6| April hob 
St |48 Do, 4 per Pent. Prior Lien D Н МЕРЫ) 99—101 |412 0| Mar, t|. MEE: hos vr de Hcr erg UE Pen 
0. Се еп Ва, (rd.).. 100 — Я ‚ Sept A : 2/6 | Do. 5% e 5% Cum. Ist 
54 & Do. Еле, Co; 41% о Perp. ist Deb Siac x 60 |613 0 .. : [Sc 4492 | Do. 4% б Deb. Ene ке сомке И ДЕЙ 419 0 | April, Oct} 42) 4 
st 2/6 "Do 5 per Ce ыс or е $a |0 O Jan, July | 77 + Be | 219 | Ро, Abo, Deb. біос... 2-9 219-5 Las De 4| 4 
4196 5 per Cent. C оо 090 а 34—9 (8 0 0 | L4 pt oe EM t. 5% Auckland E е tock Paci ng ee —102 4 une, Dec »2i 91 { 
14291 сро. per Cent a E Poa Шы 5| 4/0 aa РАН Пота Борев red.) LANE то н о 
St. | 44% tner liner Alkali Co t Debs. (red.)..| 102 —104 5 00 luy | ej e 5| 2/6 ‚ Spe tric Trams. ims Oe )....| 1014—1031 4 16 0, ; $8,; 98 
| Pd. hadour: pe OM Mort. Deb. (гей... m A m Mer rto Ad og per Cent, Db. Prov. Ord... 6 |16, e fy 127 | "| be 
| 0/8: | Consolid х (Ship) Telegra h Ord. {боса Толе Мау, Noy 31; t| £3 ritish Columbia EL. Rly. Df Сегїз.......] 22 — 416 6| Мау, Nov| “ 
0/6 ated Electri «озо» 1 à —1 о 6. Е | З 4. Do. Pref. .Rly. Df.Or eec] | 100 | 4 - ‚ NOV i Мы 
1 Consolidat c nu ж |5; eb. Aug | `° Msc | 5 ef. Ord. St Дд. cases} 145 — 10 5! Jan, July | |; 
0/71 ated Signal Co ооооеооо + 4—1; i9 0 М 8 > bj % t Do. 5% ock DR i 143 5 y ` 2 
3 i Do. «озэз»өеөө е DN 3 arch oe oe | / Сит. Р M : б 128 — 8 0 | ar, Se 147 
BEEF FIL onn Bion dd em ot. ЯСЕН: [AES ES Tit [3l p j Ma Nar ТЕ 
о. о DA ей * ni, ee uv 49 9» 102 — an, j 
EN I: IDEEN а јача Е рула; SSEE AEST ITE 
5 ама сето ис поса р 6 5 n шу | oe] ee B es Lacro "171104 —1 as July 1102] 
0/7: tr & Co. Ord — i—1 50 T uenos À ze Trams 06 |3 y i 
St. Do. 6 per Cent. Cum. Pref. HEN i Jan, July T yres Port & Ist Mt. Db. 931 — 19 6 Di 1051' 
| p HA ЕДЕ Ai per Cent, Deb. Ste Pref. serere oie |e нс e [5 29 | tami City Tram, Ist Mt j—100) 5 0 6 | Mar, Sept 105 98 
| s Bees dg AE GEN BM Mou 512 6 | бері... EU ро 4% porn а Tramways (1 to 137,610)... ..... 99-109 8 о a 
| St.| s ou мл сыш од’ Jan, Joly | | s PA % | Cope Electric Tra и аланы rs $ 
i ""s bo Pio кы! Cent. 2nd DE: Stock (red. 61 —o6 A 3 0 Feb. Aug т, ee PA 1/3 еу of Buenos Ayr Shares eode: a are 9o —9У 4 1l 2 ju ni dee oe 
| st | are | ‚2° ndson's Elec. Corp. Ord. .....| 77 —9) t O| June, ре о ы 52 г Се ее (1904) Sh. i oe га ‚шу, уу”, 
| ? 44% | 1Do ashes Cum. Pref, «csesseees жо quem uM чер cr a Е Colombo Fr S Lib a, IR NUBE: )Sh| 3151 00 F,My,A,N Б, g 
| «| ai ас Deb. (red.)..| à ae s | Jan, July ef ft и. on M ME Db.......| 95 —u le June, Dec || + 5 
| St 4% nee eee Goo ee ner 6 бо Jan, July п 1001 5% | Hong Kong Tramways бо. э жна el rr 
ооеее е, eo d РЕА 1 оопоооооеоее . У — 
3t d | General де (1900) 5% Mort. Debs. ' es T EAE | i Theo) 55 Kalgoorlie Elec о 5 per Cant. 181| у) sej |s 1 e| Feb, Aug | 97) = 
5 um. 1 e... к LE, PES — 
BET I ее Бап MOM М ИН АКИ "ska шы 
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| 10 ina Do. 4$ per au. rs SANA о 5 16 3 For pt) cs]: 100, 0/7; | Do. ее апо Ord. oe c3 —69 | 2 4 о; Jan, July | 948) 931 
| ey ааа ‚лы WO coq ро Des PEEL | Do S eM RI wav] d iM LE Jan, July | s] 
| 100 1% per Cent. Cu orks. eee 15} —16 2 9 M , ug "ut e d Madras El H eg Mort. De Ы • —14 | | шу.... "ә 
Do. 4 рег Се m. Pref. .... 1-10: 6 4 0 ar, Sept | ; 00) 5% М ec. Trams. 5% bs, ... 94, —-8 416 9| Jan, July | é 
| | 4» | National El nt. Debs. (red.) ..........ү 106—193 | Feb, А TE ya [таш Deb. Stk ......| 90 — i5 1 6| Jan, y | bev | se 
1 опа! Elec. Con esses 93 —L 413 0 › AUB ' 153], 5% | Manila El and Lt. Co. 5o; ..... о —58 . an Juy | | " 
.. | Richard struztion Co. . A!l4 0 .. 106 n (100 si “M ес. Ry. $1 Debs .. 53 — 5 2 О | Jan, July | 2°: 
1 sons, Westgarth & Co., i^ O | April. Oc 103 } Mexico Trams Со. ,000 Gold Bonds .. 91 | 50 , y ol e 
| ро Cum. Pref, Ltd. Ота &—* LAB SER] a ж t Ds oor con ise MOMS з] 99 чо 319 O, Feb, J 9A] -. 
hws | isel t. | 69. Con. essa 124 -12: 19 0! Feb, 5 
| шы a т dM E EB | Bo, Snore Mae enin Briss? STAM ы i 
| d CLIE. Br] a sio Jam Juy | = | Ph) Ge Bene (192A (Ns. И ab dr, at AR iud] ол uus 
| Do. > 3 n t vee Е ae 22 ee 1 e (N ears ee 102 — 
EM XC E EE ты Б, [Ый = ae Ur Ls рии 
St.| 5% | Do b mer Gent. non-Cum. Preferenc du dE. jaa, July 3/0 | Rangoon El Stock ооо. ii [217 0, May. ә 
fi 114 July ; a Teams Acc LIP Du ae 99 — 17 0, May. . 
Я Е АУЕ о ос | Š i 0 | Jan, daly | 12 
100. 5% . 4j per Cent. 2nd Mort. Sk. (red) 109 —102 9 3 n u Hd t Ric Janeiro Tr ort. Deb. Seo V —51l 5 5 i 
10 10% ro ebd 3rd M Sue 104] 109 317 0| June, Dec "m . ido 527 Do. 0и. C Hd eO а cct 107:2:103 оо Е elo 
; | Ss фу е Со. 6% Cum. Pre р 4 $} 10234 4 June, Dec 16541 oe 90 yr. Mt. Bn ex rizhts... + 9. d { | 4 12 6 . oe ie 
! E. рое & Robinson Ord f. ....| 13 —14 7 15 3 ЎА 105} .. $2} | Sao Paulc Tram ds ......... ee 2 1001 4 19 6 ee 194 106 
| Ө 4% | Do. 4 per Cent. Pod qe К ш sdb TE ие 1-94 (8 2 6| =. oe vd) 
nt. 1st Mort. Debi......| 55 т. { 2 0 | A о ‚| z pou% кые үн, $500 Db. 2277 к 153 o ра 7 
, oe рН) Colonial ane Foreign то — oe 1 ELT 
d onn May, Nov | | 7 eae TT ne aa 4 17 0 fume, ре Юд bu 
100' 5% +0 zon Telegraph ....... - А 5| 3/0 Adelaid pply, &c. eo, Aug n e 
St 150 A k 5 per Cent. Debs. (red) ee 5i — el 10, 5/0 | Bomb e Elec. S'ply Co. 6 
St IS Anglo-American serit iE or TRU ое, SU LAO I Doo 4 ber Cent D: ‚6% С Proves] 181—6 
St. 25/0; Do Preferred ........ Е: 71—73 15 6 Jan, July | 270 pt 501 Do 4 per Cent. ТА se... e| 10:11 500 Mar, Sept 
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The London Printing Trades' Dispute. 

Омма to the unreasonable and, we consider, еса] 
action of the operatives in the printing trades in London, 
complicated by the weak submission to trades union de- 
mands by most of our electrical contempoiaries, we ask 
our friends to excuse certain shortcomings in this week 
issue of THE ELECTRICIAN, 
| | === 
" Fool-Proof" Devices. 

AS our readers will see elsewhere, a discussion on “ fool- 

proof" devices took place at а recent meeting of the 
 Assoclation of Mining Electrical Engineers, when Mr, 
W. А. Wirsox contended that the principle of “ fool- 
proofing " should not be unduly extended. There is some- 
thing to be said in favour of Mr. WILSCN'S view, for it 
must be remembered that there are two classes of fools. 
Firstly, there are fools by reason of their vocation in 
another walk of life, who are thus unavoidably ignorant ; 
and, secondly, there are fools who ought to know better, 


and are so classified because they do not take the trouble 
to educate themselves to the proper standard. To those 
fools who fall into the first category there is no question 
that every precaution for their protection should be 
extended. We have no right to expect them to do the 
correct thing in handling apparatus when they have 
no particular reason to be acquainted with its details. 
This applies, for example, to all electrieal gear in the 
underground workiuss of mines. There is the further 
difficulty that men get careless when working under 
dangerous conditions, and will often meddle with appara- 
tus that does not concern them. А good illustration of 
this fact was given at the inquest concerning the recent 
disaster at the Pretoria Pit, it being stated that a collier 
relighted his lamp during the week by means of an electric 
spark obtained by interfering with a switch. 
se 

Ir is questionable, however, whether anything is to be 
таей by the cultivation of fouls who ought to know 
better. For example, those who handle a switchboard, and 
who ought to understand what they are doing, should not 
rely upon automatic gear to correct their mistakes. If it 
were merely a question of the elimination of mistakes 
it would not much matter, but there is a great tendency 
for switchgear to become an extremely intricate and there- 
fore expensive item of equipment. 16 should not be 
forgotten that switchgear is an accessory to the station, 
whereas some envinee:s seem inclined to make the 
remainder of the station an accessory to the switchgear, 
The excessive use of “ fool-proof " devices in this connection 
only tends to increase the cost, and therefore we feel with 
Mr. Wirsox that they should be avoided as far as possible, 
Further, if the switchboard attendant relies too much upon 
automatic devices, his intelligence, as pointed out by Mr. 
S. А. SIMON, may in due time become dulled so that the last 
state may be worse than the first. 

m 
Large Units and Stations. 

THe “all-electric " period to which Mr. 5. Z. DE FERRANTI 
looks forward appears at present to be somewhat distant 
as regards this country, but recent electrical developments 
in Chicago indicate that electricity in that district must 
be rapidly ousting other forms of energy. Some eighteen 
months ago we described the Fisk-street and Quarry-street 
stations of the Commonwealth Edison Co., of Chicago, the 
equipment of the latter station then comprising three 
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14,000kw, units, whilst a third station—to be known as 
the Northwest station—is under construction, and the 
first two units, each of which is to be of 20,000kw. 
capacity. are expected to be in operation before the close of 
this year. The complete equipment of this station will 
comprise six turbo-gencrators of the above capacity ; but 
it is evidently anticipated that even this mammoth station 
will not meet the requirements, since plans have been 
drawn out for a similar station on an adjacent site. 


—M9——— 


IN view of past projects for the establishment of a huge 
power station to supply the whole of London, it is interest- 
ing to notice that apparently it has been found advisable 
in Chicago not to concentrate a!l the generating plant 
under one roof; in fact, six large turbo units appear to 
be the limit. With operations on such an extensive scale, 
the question of reliability is of paramount importance. 
For this reason the feeder system is divided into sections, 
which are paralleled from about midnight until 7 a.m., 
and no section is allowed to carry more than 60,000 kw. 
During the daytime and evening no district of the city 
is supplied exclusively from: any one section, so that the 
eflect of any breakdown would be minimised. Linking-up 
mains are also provided between the various sub-stations 
for use in case of emergency. 

— 
Hopeful Prospects. 

DURING the past week the half-yearly reports of the 
directors of the Dublin United Tramways Co. and of the 
South Metropolitan Gas Co. have been issued, whilst the 
West Ham Electricity Department have held their annual 
dinner, These events have, of course, little in common, 
but they are of interest in so far as they enable son.e idea 
to be obtained of recent progress in different directions. 
The Dublin Tramways Со. are able to record more satis- 
factory traflic, the number of passengers during the latter 
half of 1910 exceedinz the figure for the corresponding 
period of 1909 by about 34 percent. Ап inspection of the 
weekly trafic returns, set out elsewhere in this issue, also 
shows that the large majority of tramway undertakings in 
this country are experiencing more profitable times ; thus 
the total receipts on the Glasgow Corporation Tramways 
for the first 24 weeks of the current financial year are no 
less than £55,565 in excess of those for the same period a 
year ago, whilst the London County Council Tramways 
record a growth of revenue of £185,866 for 42 weeks. 
Again, the directors of the South Metropolitan (таз Co. are 
gratified by an increase of 0:78 of one per cent. in the gas 
consumption. Mild weather is stated to have had a con- 
siderable effect on the output for heating, but we hope that 
the inroads of the electric radiator cannot altogether be 
disregarded. Turning from these figures to those announced 
by Mr. Н. Н. Couzens at the West Ham dinner last week, 
namely, an increase of 12 per cent. in the number of units 
sold for lighting and 30 per cent. in those used for power 
during the past nine months, the progress is very marked. 
Although, no doubt, this excellent record is to no small 
extent due to the particularly energetic sales department 
at West Ham, we think that most electric supply under- 
takings will be able to present encouraging reports of a 
similar kind. 


— 
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University of Cambridge,— The adjudicators of the Hopkins 
prize for the period 1900-1903 have awarded it to Prof. J. H. 
Poynting, F.R.5., professor of physics in the U niversitv of 
Birmingham. for his researches on the transmission of energy 
in the electric field and on the pressure exerted bv radiation. 


Wireless Telephones,—QOn the Stratford-on-Avon & Mid- 
land Junction Railway there 15 a smell length of line which 
runs from Woodford and Hinton on the Great Central to 
Scracford-on-Avon and from NScratford-on-Avon to Redditch. 
Here trials are being made of the Kramer " Railophone.” We 
eave a brief мл um of this system m THE Soe 
Vol. LXVI.. 


The а ” of the Municipal School of Technology, 
Manchester.— Vol. III. of this Journal contains a record of 
investigations undertaken by the members of the teaching staff 
and students of the school during 1909. The Papers cover as 
wide a range of subjects as does the curriculum of the school, 
and include 7" Flash-over Voliages," Бу Mr. J. Lust garten, 
which was originally published in THE ELECTRICIAN ; * Electric 
Traction Vagabond Currents,” by Messrs. J. G. and В. G. 
Cunliffe: © The Design of Small Direct-current Machines,” by 
Messrs. В. E. Stott and J. Hargove ; " Notes on the Elimina- 
tion of Sparking,” by Mr. L. H. A. Carr ; and " Single-phase 
Railways,” by Mr. Р. С. Jones. 


The Measurement of End Standards ої Length.—A Paper 
on this subject, read before the Royal Society by Dr. 
Р. B. Shaw, was а conanuacon of work published in the Royal 
Society's * Proceedings " (December 1, 1905). In recent vears 
the authorities at the National Physical Laboratory have been 
required to measure and test end standards with unprece- 
dented accuracy. As a result, the faults of the standards and 
of the measuring machines have come to light. · In this Paper 
ап account is given (1) of improvements in the planeness and 
parallelism of the standards ; (2) of changes introduced in the 
writers measurimg machine to cope with the more accurate 
standards. It was easy to get consistent readings of length 
provided the standard was not moved ; but if, as was required, 
the standard was moved, it was a difficult mechanical problem 
to provide a movement so nearly parallel that the readings 
before and after movement should be consistent. Curves and 
tables were given showing the degree of accuracy at present 
obtained. А great advance in refinement was expected on the 
present lines of work. 


Electric Locomotive.— Гһе “ Electric Railway Journal ” 
contains an account of an electric goods locomotive which has 
recently been purchased by the Galt, Preston & Hespeke Street 
Railway of Ontario. The new locomotive is designed for stand- 
ard gauge, and weighs complete 100 tons. The gear ratio of 
16:57 gives a normal speed of 8:25 miles per hour, at which 
speed a tractive effort of 18,220 lb. is developed. The maxi- 
mum tractive effort is 25,000 lb. The locomotive carries four- 

ole continuous-current motors, having a nominal total rating 
of 400 н.Р. at 600 volts. These motors are fitted with special 
windings for slow-speed service. Unit switch control is pro- 
vided through two master controllers, one at each end of the 
cab. These “controllers carry only the very small current from 

a storage batterv for exciting the electromagnetically actuated 
needle valve which admits air at 701. pressure to the air 
evlinders of the unit switch. The action of each switch 1s, 
therefore, positive and independent of fluctuations in the line 
voltage. This locomotive is of ihe double-swivelling truck 
type, with rigid frame and centrally located cab. The trucks 
are of the equalised pedestal type. with square wrought-iron 
frames and semi-elliptic springs. Each axle carries опе motor. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim  ........ iai us July 8,1909 .. — 
Malta— Tripoli..................- . April 20, 1910 ... — 
Latakia—Palura ........ ........ May 26,1910 ... — 
Tourane -Amoy... .............. Sept. 25, 1910... — 


Teneriffe—St. Louis ............ Oct. 27, 1910 .. — 
Djedda—Suakim .. ......... ... Dec. 30,1910 ... — 
Cao Haitien—l'uerto Plata... Jan. , 5,1911 ... Jan. 27, 1911 


eh a ' 


2: Mi. 
LX IR 
"a to 
ФП 
"ө, We 
nb [AN, 


у, 
terutd of 
Vote stat 
ITIN 
he seka, 
Аа”. 
ш Ein 

ud В. 6 
Ines" be 
Еа. 


ера 


| Paper 
by Dr. 
е Кота] 
lt vears 
ve been 
prece- 

als and 
s Paper 
ss and 
1 in the 
curate 
НЕ 

ише, 

prohlem 

‘ват 

ves and 
present 
on the 


rial " 
'h has 
"treet 
tand- 
tio of 
which 
maxi- 
‚ four- 
rating 
pecial 
| pro- 
f the 
from 
ated 
alr 
. 1$, 
hne 
ruck 
ucks 
-jrou 
otor. 


epa ir, 


P 


, during the past nine months. 


THE ELECTRICIAN, 1 FEBRUARY 3, 1911. 


Wireless Electric Light, —There is, of course, nothing new 
in the '* wireless ” production of electric light on a laboratorv 
scale. The " Daily Mirror " (London) on January 30th returns 
to the subject, and describes experiments bv Mr. T. Thorne 
Baker with neon tubes. Our contemporary remarks that just 
as the metal filament lamp has reduced the amount of current 
necessary for lighting, so the neon tube svstem is to make a 
further large reduction. Mr. Thorne-Baker refers to Nikola 
Tesla's prediction that " the dav will come when an enormous 
generating siation will be erected which will supply electric 
power for the whole of the world." And so on. 


“Оп the Energy and Distribution of Scattered Rontgen 
Radiation."—1Inu a Paper with the above tiile, which was read 
at а recent meeting of the Roval Societv, Mr. J. А. Crowther 
gave an account of experiments that had been made to deter- 
mine what fraction of the incident radiant energy was scat- 
tered per unit mass of a radiator when primary Röntgen rays 
fell upon it. From the numbers obtained a value was deduc ed 
for the number of electrons per atom of the radiating substance. 
The value obtained agreed closely with that previously deduced 
from experiments on the scattering of homogeneous B-ravs 
being very nearly three times the atomic weight of the sai: 
stance. The distribution of the scattered radiation was 
measured. It reached а maximum forwards and backwards 
along the line of the primary beam, and fell to a minimum at 
right angles to this direction. At anv given angle with the 
primary beam there was always a preponderance of scattered 
radiation in the forward direction. The preponderance т- 
creased the more nearly the line of the primary beam was 


approached. 
Distribution of Electric Force in Crookes Dark Space.— 


A Paper on this subject was read at a recent meeting 
of the Roval Societv by Мг. Е. W. Aston. The method used in 
the investigation was one due to J. J. Thomson, and consisted 
in shooting a beam of homogeneous cathode rays transversely 
through the discharge, and observing the deflection of the beam 
at various points. The results so obtained were free from the 
very serious objections which might be urged against the 

“ sounding point " methods used һу previous observers. The 
electric force in the negative glow was found to be negligibly 
small, while within the Crookes dark space it was satistied 
within experimental error by the simple formula »(D—2z), 
where D is the length of the dark space, т the distance from the 
cathode, and д a constant. This result indicated the presence 
of a uniform charge of positive electrification within that region. 
The distribution was the same for all gases, pressures and. cur- 
rents used. By integrating the forces so obtained the potential 
fall across the dark space was calculated, and was found in all 
cases to agree, within experimental error, with the actual poten- 
tial between the electrodes. The large and abrupt fall of poten- 
tial at the surface of the cathode found by otker investigators 
was probably а result of faulty methods, an explanation of 
which was suggested. 


West Ham Electricity Supply Department.— The fifth 
annual dinner was held on Thursdav, January 26th at the 
Holborn Restaurant, Mr. H. H. Couzciis. borough electrical 
engineer, in the chair. The company, which numbered between 
140 and 150, included the deputy-mayor (Councillor Davis), 
Councillor Croot (chairman of the Electricity and Tramways 
Committee), Mr. H. E. Blain (tramways manager) and Mr. 
A. Hugh Seabrook. 

The toast list was short. comprising the usual loyal toasts, “ The 
Mayor and Corporation of West Ham," “ The Electricity Department " 
and “ The Visitors," Councillor Croot, in proposing the toast of * The 
Electricity Department," mentioned that, in his opinion, although the 


department had had to depend on the rates in the past. there had 
not really been losses, since the borough had gained by the introduction 


‚ of new factories, attracted by the cheap supply of electrical energy. The 


toast was associated with the name of the electrical engineer, and Mr. 
Couzens, in responding, was able to refer to very encouraging progress 
Thus, to December 31st last, that is, for 
nine months of the present financial year, 16} million units had been sold, 
an increase of three million units over the corresponding period of the 
previous year. The increase had been 12 per cent. for lighting and 30 
per cent. for power. The financial position was also £4,000 better, but 
some very heavy items of extraordinary expenditure had still to be met. 


. Among these was & sum to meet the difference between the amount sct 
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aside in the past in connection with motors on hire and the Local Govern- 
ment Boards idea of a satisfactory contribution to this item. Again, 
meters were now being purchased out of revenue. As to the sales depart- 
ment, tliis was doing well, orders to the amount of £10,500 having been 
booked during the vear, an increase of #509. The motors on hire now 
totalled 4.500 нь. whilst the total horse-power of motors connected was 
11,200, an increase of 1,700 нур. Owing to the fact that capital charges 
had for the first time been placed on the sales department, the latter 
would be handicapped for the next three years. lt had been found 
necessary to raise what he thought might be called ^ ‘trading capital.” 
the Board granting only three vears for the repayment of the loan. This 
meant a E fund of no less than £2.500 per annum for this item 
alone. Mr. Couzens then gave а long list of manufacturers who were 
being attracted to West Ham by reason of its position and its cheap 
electricity supply. It had always been the policy. he said, of the elec- 
tricity department to attract consumers from outside the borough. 

The speeches were int: тург with an exe ellent programme of music 
and a very enjovable evening was spent. 


Electric Mining Госотойуе.— Ассот тя to the * Engi- 
neering and Mining Journal,” an electric locomotive for mining 
work has recently been put in service by the Granby Consoli- 
dated Mining, Smelting & Power Со. Owing to the narrow 
gauge and restricted width limit, the design required special 
treatment; and the result is a compact locomotive, simple in 
construction and with running parts easily accessible. Тһе 
frames are of cast iron, placed inside the wheels, and the buffers 
are of the same material. Coil springs support the frames on 
the journal boxes. The propelling equipment consists of two 
motors wound for 500 volts. These are rigidly mounted on 
top of the frames, and are both geared to a transverse shaft 
which is, in turn, geared to a jack shaft. The latter has 
cranks secured to its outer ends, and these drive the wheels 
through combined side rods and Scotch yokes. The driving 
wheels are steel tvred with cast-iron centres, and are counter- 
balanced as in steam locomotive practice. The motors and 
resistance coils are placed under a sheet-iron cover having 
removable lids, so that all parts are easily accessible. With 
this arrangement motors of large capacity can be provided 
without exceeding the width limit, while a maximum propor- 
tion of the weight 13 spring supported. The equipment of this 
locomotive includes electric headlights, hand brake, gong and 

sand boxes with spouts to all the wheels. Two trolley-pole 
sockets are provided and are placed right and left near the 
front end of the locomotive. The principal dimensions are as 
follows: Gauge, 1 ft. 8in.; wheel base, 3ft.. 6in.; drivers, 
201n. ; journals, 31 in. by 41 т.; width, 2. 101. ; i 
З 16. 93 1n.; length, 9ft.; w eight, 6 tons. 


Institute of Metals.— We have received a сору of Vol. Iv. 
of the “ Journal” of this Institute. It is edited bv the general. 
secretary, Mr. G. Shaw Scott, and is prefaced by a photograph 
of a group of members assembled at the University of Glasgow. 
The major portion of the " Journal” consists of a series of 
Papers of scientific interest. which were read at the annual 
autumn meeting of the Institute, held in Glasgow in Sep- 
tember. The Papers which are thus reproduced include the 
following: “ The Heat Treatment of Brass: Experiments on 
10 : 30 Alloy, " by Messrs. С. D. Bengough and О. Е. Hudson ; 
*" Some Common Defects occurring. in Alloys," bv Dr. С. H. 
Desch ; *Shrinkage of the Antimony-Lead Alloys, and of the 
Aluminium-Zine Allovs, during and аКег Solidification,” by 
Prof. T. Turner and Mr. D. Ewen; " The Effect of Silver, 
Bismuth and Aluminium upon the Mechanical Properties of 
: Tough- Pitch" Copper containing Arsenic,” bv Mr. Е. John- 
son; “ Metallography as an Aid to the Brass Founder," by 
Mr. H. 5. Primrose ; and “ Magnetic Allovs formed from Non- 
magnetic Materials, » by Mr. А. D. Ross. In addition to the 
above Papers, all of which were read at the Glasgow meeting, 
the volume under review contains а verbatim report of the 
first May lecture (which was delivered by that eminent 
authoritv on metal working in the East, Prof. W. Gowland, 
F.R.S., whose subject was “ The Art of Working Metals in 
Japan"). There are also sections devoted to the first statutory 
meeting and to the proceedings of the newly-formed Birming- 
ham Branch of the Institute of Metals. The useful series of 
abstracts of Papers relating to the non-ferrous metals and the 
industries connected therewith, which was commenced in the 
second volume of the “ Journal," has been continued and 
amplified in the volume under notice, and there are now 58: 
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pages devoted to abstracts dealing with such subjects as ores 
and minerals, extraction of metals, electro-metzllurey, the 
properties of metals and allovs, analvsis, testing and tem- 
peracure measurement, scatistics and bibliographv. 

Electric Traction in the Boston (U.S.A.) District.—Iu our 
issue of Nov. 25th we gave some details of the proposed elec- 
trificetion of the lines in the neighbourhood of Boston. The 
* Electrical World ? now gives some further information. The 
New York, New Haven & Hariford Railroad Co. find it edvis- 
able to instal che overhead-trolley system wich high-volcage 
distribution, similar to that now in use on the New York 
division of из зумет. Energy would be supplied to the 
electric locomodves or muliple-unic trains et 11.000 voles, 
end the third-rail svsiem is deemed impracticable, owing to 
the verd cad vermins] condicions found ас Bosvon. For the 
eleccrifieation of redial suburban апа trunk lines wichin 15 
miles of Boscon on the norch and south of che ciev che escime ced 
сохе 15 4622.039. including boch che Boston & Маше end New 
Haven lines. The mejor icems of che escimaie are :— 


Generating station (normal rating, 60.000 Kw.)...... £120,000 
Transmission lines and overhead contaet system...... 41 10.048 
Suburban terminal shops and inspection facilities...... 253.400 
lua С у m SO.ODO 
LEleetrie- Iuculliottves- 25: еси ] 54.500 
Spare parts for electric locomotives...........Lueeeeeeeeee. 67.250 
Multiple-unit motor cars oo... cece cece ааа. 1.302.000 
Multiple-unit trailer Сага... eese 1.002.820 
Spare parts for multiple-unit сат, „ааа. 29.510 
ИЕ ТИК о Кыа 320.000 


The proposed New Haven and Boston & Main electrificacion 
would affect 461 miles of track and provide for the operation 
of 14.630 train-miles daily. These estimates are based upon а 
plan for electrification wichin the Boston metropolitan dis- 
trict, which is an artificial area. This would doubtless force 
the extension of electrification much further oucward from the 
city, at an augmented expense for installation. Emphasis is 
laid upon the difference between the Boston and New York 
conditions, the former being characterised by radial service 
upon about 20 through routes and branches, compared with 
a trunk-line traffic concentration in the latter case. It is note- 
worthv that the total passenger traffic hendled vearlv at the 
North and South stations in Boston is in each case about 25 per 
cent. greater than at ihe Grand Central terminal in New York. 
The New Haven Company consider that the present terminals 
should not be electrified if there is any reasonable probability 
of the construction of a tunnel between the North and South 
stations in Boston in the near future. Тһеу contend that it 
would seem more practicable at first to restrict the substitution 
of electricity for steam to a few of the more important routes, 
subsequently extending the svstem as rapidly as consistent 
with the financial conditions and the public needs. In the 
detailed estimates the cost of four-track electrification is taken 
at £8,000 per mile for transmissian lines and overhead-contact 
system, two-track construction costing £4,000 per mile, single- 
track construction £1,400 per mile, and yard trackage, over- 
head service, £800 per mile. Electric locomotives of the 
light passenger type are figured at £8,000 each, and of the 
heavy passenger type at £9,000 each. Multiple-unit cars are 
estimated at £6,000 each and the trail cars at £2,460. Аз 
mentioned in our former note, the Boston & Albany Railway 
proposed to use continuous current at 1,200 volts. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— | 

Мг. J, В. Dick contributes an article on Power Networks. | 

At a recent meeting of the Manchester Local Section of the Insti- 
tution of Electrical Engineers, Mr. H. Gray read a Paper on *' Electric 
Heating as Applied to Cooking Apparatus.” and a most interesting 
discussion took place. The subject is referred to in our Leading 
Article. й 


We conelude our abstract of the Paper read last week before the 
Institution of Eleetrical Engineers by Mr. W. T. Taylor on ** Modern 
Long-Distance Transmission of Electrical Energy." The joint 
discussion on this Paper and on the one read by Messrs. R. Borlase 


Matthews and С. Т. Wilkinson at the same meeting has been adjourned 
until February 9th. | 
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Among the Papers read at the meeting of the Physical Society on 
Friday last was one on “ The Measurement of Energy Losses in 
Condensers Traversed by High-Frequency Electric Oscillations,” by 
Dr. J. A. Fleming. 


A number of communications have been contributed to the 
discussion on Major W, А. J. O'Meara's recent Institution Paper on 
“ Submarine Cables for Long-Distance Telephone Circuits." 


Both houses of the Tasmanian Parliament have approved a Bill 
authorising the construction of a 3 ft, 6 in. gauge electric railway, 
50 miles in length, to be supplied by means of energy derived from 
the water power of the Arthur river. 


The Staveley Coal & Iron Co. anticipate an economy of about 
£8.000 per annum by the employment of electric power at their 
mines and works. 


Municipal Loans.— Bed ford Corporation have applied for sanction 
to а loan of £22.837 for extensions of the electricity supply under- 
taking.— Doncaster Corporetion have applied for sanction to a loan 
of £12,000 for additions] plant for the electricity works and for 
tramway extensions. 


Dublin Electricity Supply Committee have recommended the 
Corporation to apply for sanction to а loan of £125,000 for exten- 
sions of the electricity undertaking. 

Legal.--- Mr. Justice Joyce has fixed Feb. 15 for hearing the action 
brought by the London Electric Supply Corpn. against the West- 
minster Electric Supply Corpn. for alleged soliciting or attempting 
to entice away their consumers. 


Company Notices.—At a meeting of the Hove & Brighton United 
Omnibus Co., on Saturday, the directors’ proposal to promote a 
Bill in Parliament empowering the Company to put up overhead 
cables for the purpose of introducing the rail-less traction system, 
was approved. The Company are, at the present time, running 
electric omnibuses. 


Companies’ Meetings and Reports.—At the meeting of the London, 
Brighton & South Coast Railway Co. on Wednesday the chairman 
the Earl of Bessborough, said that every effort was being made to 
complete the electrification of the line to the Crystal Palace in time 
for opening in the early summer. He also referred in eulogistic 
terms to the advantages of electric traction in dealing with suburban 
traffic. 

It is gratifying to record that the directors of the Metropolitan 
District Railway Company are able to recommend a dividend 
on the Company's 4 per cent. and 4} per cent. guaranteed and pre- 
ference stocks for the half-year to December 31. "The report of the 
directors states that the traffic and revenue continue to expand. 
Including workmen and season ticket holders, the number of 
passengers carried in the half-year ended Dec. 31 last was 
36.552,304, against 33,902,406 in the corresponding half of 1909. 

The chairman of the City & South London Railway Co. presented 
an interesting statement to the proprietors at the meeting on Tues- 
day. and indicated that money would be required to raise the 
speed of the service on that line to bring it up to the level of the 
latest London tube railways. 


OBITUARY. 


JAMES GRAVES.— We regret to record the death on January 14th 
of Mr. James Graves, M.I.E.E.. late superintendent of the Anglo- 
American Telegraph Co. at Valentia Island, co. Kerry. Ireland. Mr. 
Graves was one of the oldest members of the telegraph service. He 
joined the Electric Telegraph Co. in 1852, and was later transferred 
to Jersey, where he remained in charge until 1861. Mr. C. F. Varley, 
engineer-in-chief to the Company, appointed Mr. Graves submarine 
electrician to the Electric & International Co.’s cable steamer 
* Monarch,” and he acted as Mr. Varley's travelling assistant during 
1862 and 1863. After the early failure of the Atlantic cable and 
the revival of the scheme at а later date, Mr. Graves' services were 
loaned to the Atlantic Telegraph Co.. and in this position he made 
the acquiantance of Mr. Wm. Thomson, afterwards Lord Kelvin, 
and what proved to be an intimate association between the two 
engineers eventuated from this introduction. Mr. Graves was 
appointed superintendent at Valentia on the occasion of the sailing 
in 1865 of the Atlantic Cable Expedition, when the Anglo- American 
Telegraph Co. was formed to take over the working of the cables. 
In 1870 Mr. Graves acted as electrician on board the c.s. “ Robert 
Lowe,” and subsequently acted in a similar capacity on the Anglo 
Co.'s c.s. " Minia.” He had much to do in conjunction with Mr. 
J. B. Stearns. with the development of telegraphic working in the 
years which followed, and remained with the Anglo-Amerian Co. till 
June, 1909. He was one of the first members of the Society of Tele- 
graph Engineers (now the Institution of Electrical Engineers) and а 
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founder member of the Société Internationale des Electriciens. 


Altogether he was 45 угагв at Valentia. and many men in the tele- 


graph service all over the world passed through his hands. His 
remains lie buried in Kilbeg cemeterv, Valentia Island. 

The Directors of the Anglo-American Telegraph Co. have passed 
the following resolution: “The death of Mr. James Graves, late 
superintendent at Valentia, heving been reported to the Board. the 
directors desire to express to the femily their sincere regret at the 
sad loss they have sustained. and at the seme time to record their 
great appreciation of the long and valuable services Mr. Graves has 
rendered to the Company.” 

Eustace J. Dows.—Much svinpethyv will be extended to the 
relatives end. friends of Mr. Eustace J. Down (eldest son of Mr. 
F. J. Down, of Harpenden and London), The deceased was in 
London so recently as the latter helf of 1919 spending a well-carned 
holiday after four угат work in South Americe». In December he 
returned to his post of technical engineer at Valparaiso with Messrs. 
W. В. Grace & Co. agents for the General Electric Со. of America, for 
Chili; Реги. Bolivia and Ecuador. Soon after his return (according 
to the only information at present available in brief еле mess2ges) 
he succumbed to appendicitis on Jan. 24th, after a brief illness. 

Mr. Down had his first technical training at the Northampton Institute, 
where he attended the full day courses in electrical engineering, and was 
awarded the diploma at the completion of his course in 1903 after passing 
through the various classes with distinction, He then went to Schenec- 
{аду where he spent several years. passing through the works of the 
General Electric Со. of America, and. in response to a call from Messrs. 
Grace & Co., was recommended for the South American post. Не left 
New York in November, 1906, for Lima, to act as first technical assistant, 
and after eight months was offered and accepted the position of chief of 
Messrs. Grace's technical department at La Paz and Oruro. In 1909 he 
was asked by cable to take up a higher position at. Valparaiso and 
accepted. He had just returned to his post after а holiday as stated. 
On his recent departure from London he was full of hope for a large 
share in the electrical developments of the South American continent. 
He became a student of the Institution of Electrical Engineers in 1903 
and an associate member only six weeks ago. 


PERSONAL NOTES. 


Mr. Arthur Wright. consulting engineer to the Brighton municipal 
electricity supply undertaking. has given six months’ notice of his 
intention to resign his appointment. Prior to his engagement as 
consulting engineer, Mr. Wright was resident electrical engineer for 
many years, and was responsible for the design and erection of the 
present electricity works. 

Mr. W. A. Wilson, member of the Council of the West of Scotland 
Branch of the Association of Mining Electrical Engineers, was enter- 
tained to а complimentary dinner at the Сгозуепог Restaurant, 
Glasgow, on the 13th ult., bv several of the leading members of the 
Association. on his promotion to the general managership of the 
Liverpool works of the British Insulated & Helsby Cables (Ltd.). 
Mr. Alex. Anderson. chairman of the Branch. was in the chair. and 
wished him every success in his new sphere. 


Mr. Н. W. Jenvey, electrical engineer to the Australian Common- 
wealth Telegraph Department in Victoria. has decided to retire from 
the service, upon reaching the retiring age. on the 7th inst. Mr. 
Jenvey joined the Victorian public service in 1860. 


APPOINTMENTS VACANT AND FILLED. 


An assistant lecturer in electrotechnics is required at the South 
African School of Mines and Technology, Johannesburg. Salary, 
£300 per annum. Further particulars from Messrs. Chalmers. 
Guthrie & Co., 9. Idol-lane, London, E.C., by whom applications will 
be received until Feb. 13. See also an advertisement. 


The uovernment of New Zealand invite applications for the post of 


-electrical engineer for public works. Salary £800 per annum. 


Preference will be given to applicants possessing hydraulic as well as 
electrical qualifications. Applications to the High Commissioner 
for New Zealand, 13, Victoria-street, London, S.W., by Feb. 7. 


Mr. С. A. Park. M.I.C. E., M.I.M.E., who was for 25 years associated 
with the L. & N.W. Railway Co.. and since 1886 as superintendent 
of its carriage d partment, has been appointed the managing director 
of the British Westinghouse Electric & Mfg. Co. (Ltd.). He succeeds 
Mr. Newcomb Carlton. who recently retired to take up the position of 
vice-president of the Western Union Telegraph Co. in New York. 

Mr. J. W. Swithenbank has been appointed manager at Hull of the 
National Telephone Co., in succession to Мг. С. С. Worte. 

Senhor Antonio Maria da Silva has been appointed Director- 


. General of Posts and- Telegraphs i in Portugal. - 
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INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.—Sir J. J. Thomson, president of 
the Institution. will take the chair at the annual dinner, which will 
be held at tlie Hotel Cecil on Saturday, February lith, at 6:30 p.m. 


EDUCATIONAL NOTICES. 


University College, University of London.—The sum of £25.000 
which was required for building new ehemical laboratories at this 
college has now been obtained. In a telegram to H.R.H. Prince 
Arthur of Connaught it was ste*ed that the amount had been com- 
pleted by a donation of £4.500 trom Mr. Ralph C. Foster. 

University of Sheífield.—' The — '' Sheffield. Daily Telegraph 
announces that the Drapers Company have given £15.000 for the 
building of a new wing to the applied science department of the 
Sheffield University. The new wing is needed for the housing of the 
non-ferrous metal department and the department of coal-mininy, 
which have greatly developed of late. The site for the extensions 
has been secured apart from the Drapers’ Company s gift. 


City and Guilds of London Institute.—The annual distribution o 
prizes to the students of this Institute will take place at the Mansion 
House on Friday. February 17th. The Lord Mayor will preside, 
and Dr. В. T. Glazebrook, F.R.S.. C. B.. will present the prizes. 


Faraday House.— Мг. В. J. Wallis-Jones. M.E.C. E.. M.E. E. E., com- 
mences next week a course of demonstration lectures on '* Electric 
Welding " to the senior students. 


ARRANGEMENTS FOR THE WEEK. 


—— 


MONDAY, February 6th. 
SOCTETY OF ENGINEERS. 
Meeting at the Institution of Electrical Engineers, 


7:30 p.m. 
Presidential Address Бу Mr. 


Victoria Embankment, W.C. 
Е. G. Bloyd. 
TUESDAY, February 7th. 
MANCHESTER STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on “ Electric Wave Tele- 
graphy,” by Messrs. А. К. Bentley and B. Hoyle. 


WEDNESDAY, February 8th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Edmund-street. Paper on 
“The Electrical Undertaking of the Birmingham. Tame and 
Rea District Drainage Board," by Мг. L. F. Mountfort. 


NEWCASTLE BRANCH OF THE ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS, 

7:30 p.m. Meeting at Armstrong College, Neweastle-on- Tyne. 
Discussion on ^ DataorSpecitication Including Tests in Relation‘ 
to the Design of Induction. Motors for Driving Haulages, 
Pumps and Coal Cutters.” to b» opened by Mr. J. P. Simpson, 
and Paper on “ Electricity in New South Wales Collieries,” by 
Mr. Е. Kilburn Scott. 

ASSOCIATION OF ENGINEERS-1N-CHARGE. 

8 p.m. Meeting at St. Bride's Institute, Bride-lane. Fleet-street, 
Е.С. Paper on “ Overtype Superheated Steam Engines," by 
Мг. W. J. Marshall. 


THURSDAY, February 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
У p.m. Meeting at Victoria Embankment, W.C. Papers on “ Long 
Distance ‘Transmission of Electrical Energy," Бу Мг. W. T. 
Taylor, and “ Extra High-Pressure Transmission Lines," by 
Messrs. К. Borlase Matthews and С. Т. Wilkinson. Adjourned 
Discussion. 
DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
S p.m. Meeting at the Royal College of Science, Dublin. 


PRIDAY, February 10th. 


= 


Pnvsicar Society. 

& p.m. Meeting at the Imperial College of Science, Imperial 
Institute Road, South Kensington. Presidential Address on 
`` The Caloric Theory of Heat and Carnot's Principle," by Prof. 
Н. L. Callendar, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 


The following orders have been issued for the current week :— 
Monday, February 6th, “ н Company. Technical Drill. 7 to 10 p.m. 
Tuesday. February 7th. “ В” Company. 3 - 5 
Thursdav. February 9th, `* с Company. 
Friday, February 10th, * D " Company. s n К 


ELECTRIC HEATING AS APPLIED ТО COOKING 
APPARATUS.* 


BY H. GRAY. 


Summary.—The author first describes a number of tests on gas-heated 
ap;aratus and electric utensils to ascerrain the efticiency and comoarative 
cost of use. Не then discusses t^e design of electric appsratus and fina'ly 
future developments. 


The slow progress in the adoption of electrie cooking apparatus for 
domestic work in this country, in spite of its manifest advantages 
from several points of view, must be a source of some concern both to 
electricity supply authorities and to manufacturers. The former have 
a reliable and in many cases a cheap supply of electrical power at the 
consumer's door; the latter have а variety of cooking apparatus 
much of a highly efficient description which they are willing to dis- 
pose of. 

There must be some underlying factors in the problem which 
militate against the more genera! adoption of electrical energy for use 
with cooking apparatus. and the author has endeavoured in this 
Paper to bring forward the strong and weak points of the electrical 
system. in order to enable a discussion to take place which may tend 
towards advancing the use of electrical energy in this direction. 

The essentials whieh hear on the success or failure of electrical 
cooking are: Reliability of the apparatus. eflicienev of the appara- 
tus. utility (1.е., good practical design to attain the object in view), 
cost of apparatus, cost of electrica! energy. 


Reliability of the Apparatus.—The operators in the domestice field 
are generally unskilled, in the engineering sense, often carcless, and 
with small elasticity of mind. This being the ease, it becomes essen- 
tial that all apparatus passing through their hands must be (as far as 
external manipulation at least is concerned) of the simplest possible 
character combined with great robustness. Immunity from break- 
down is a most important consideration. A breakdown or failure to 
do its work in any piece ot eleetrical cooking apparatus under ordi- 
пагу treatment should be rendered practically impossible. An elec- 
trical breakdown very generally mesns connection to earth. A 
shock is probably the result to the operator. which тау assume dan- 
gerous proportions if the hands are impregnated with soda or salt. 
An experience of this sort may so alarm the operator that she will 
decline to have anything further to do with electrical cooking. For 
this reason, if for no other, a regulation should be rigidly enforced 
that all apparatus should either be connected to an earth wire or, as à 
less satisfactory arrangement, rest on an earthed metal table. 


Efficiency of the Apparatus.—In considering efficiency it is advisable 
to look into other forms of domestic heat application. Electrical 
cooking has to compete against gas cooking, and unless it can be 
shown in practical working to do this on an average basis, its success 
amongst the mass of the people сап never hope to be attained. А 
comparison of the crude heat obtainable from gas and electricity for 
the same money payment will here be of interest. 

Assume gas to be 2s. 6d. per 1.000 cubic ft., and that it gives out 
600 B.Th.U. per cubic foot,| and that electricity is fd. per unit and 
gives out 3,400 B.Th.U. per kilowatt-hour. Thus, gas gives 
600.000 B.Th.U. for 2s. 6d. or 20.000 for ld.. and electricity 
3.400 B. Th.U. for 34. or 4,532 for 1d. At these assumed prices it will 
be seen that four times more crude heat is available for a given price 
with gas than with electricitv. Under these circumstances the vital 
necessity for the highest possible efficiency which is reasonably obtain- 
able in electrical cooking apparatus will at once be recognised in order 
to overcome the crude heat advantage which gas has over electricity 
at the prices instanced. It will probably be admitted that 3d. per 
unit is à reasonably low price for domestic power, and 34. the very 
lowest price which will be obtainable from any supply authority fora 
considerable time to come, and will, without doubt, be much lower 
then the average taken throughout this country for, say, the next 10 
years. | | 
In considering the question of efficieney it is necessary to split up 
cooking work into two broad classes, viz. : (a) boiling, frving, &c.. in 
which the basis is the transmission of heat to a liquid such as water 
or fat, which may in turn heat some other food; (b) roasting, baking. 
&c., which is carried out in ovens and in which the basis is the appli- 
cation of heat energy to air, which air passss heat on to the food to be 
cooked. In arriving at efficiencies in Class a tho author has taken 


* Paper read before the Manchester Local Section of th» Insti.ution of 
El-ctrical Engineers ; slightly abbreviated. 

t Owing to the quantity of water gas which is now mixed with town 
кав. 600 B.Th.U. per cubic foot will probably be a fair average. 
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Table I. 
Water | Duration | a.: | Pence 
Gas in feet | Gas in feet а dc HUN 
и | рег hour. E test. s | Lb. water 
i з. | Minutes. at 2s. 6d. per 1,000. 
1 | 5 99 4-95 0:1480 
1 | 4 | 66 | 445 0:1330 
1 | 6 42 ‚ 420 0:1260 
1 | 8 51 4-15 0:1239 
1 | 10 24 4:15 0-1245 
Table II. 
a of Gas in feet | и Gas in feet Pence 
' ` hour. ee М used. ! А | 
Lbs. pet Minutes. | | Lb. water. 
1 5 17 | 0:855 | 0:0256 
1 4 12} 0:830 | 00249 
1 6 | 0:800 | 0:0240 
Table III. 
| с ес; 
oO wW | Etticiency 
| mae Unitas, Cost 34. per assuming 
Class of vessel.  porated. ie can ood . |theoretical as 
Lb. water. 0-284 units 
| Lbs. lbs. ` 
Self-contained 1.) | | Ө | ВИ 
pint saucepan... f | 1 0:512 0251 | 910 
Self-contained 3- | | ) 
quart. water- | 1 0348 ; 0261 | 81.6 
Оо ани 
Frving-pan (alu. | | | 
minium) .. ..... | 1 0:579 0:284 15:0 
Flat-bottomed || | | 
|. | 
aluminium — 2. 7 1 0:435 | 0-326 | 65:2 


quart saucepan | 
on hot plate ... | | 

Flat- bottomed), | 
earthenware pot г, 1 0:455 0:341 | 62:4 
on hot plate J 


Table IV. 
| Water ; | "E | 
Class of vessel. — heated. Units . Cost _ 
Lhs. lb. water. lb. water. 
МЕЕН TT а ышы ER RE 
Self-contained 1-pint saucepan | 1 0:055 0:041 
Self-contained 3-quart water | 
И аа П 1 0:061 0:045 
Frying-pan (aluminium) ......... | 1 0:08) 0:060 
Aluminium saucepan on hot) . 
Ur Fc fi 1 0 124 0:095 
Flat earthenware pot on hot) 
PIATE- ае е о екан J 1 0155 0100 


the basis as the evaporation of 1 lb. of water from and at 212°F. In 
efficiency tests the actual raising in temperature of the vessels and 
liquid to 212: F. has been eliminated. 

It is advisable to have before us the practical efficiency of the gas- 
ring system for comparative purposes and a number of gas tests have 
been taken, the average results of which are shown in Tables. I. and 
Il. Acurve drawn from this table shows that the efficiency increased 
with the quantity of gas used up to 9 ft. per hour, when it started to 
decrease. This point where the curve turns is practically the point 
where the flame overlaps the bottom of the pot. Те efficiency is 
lowest at the lowest recorded gas consumption, and steadily increases 
ès more gas is used up to a certain point ; this is probably accounted 
for by the fact that the radiation losses of the cooking vessel are а 
constant quantity overa given period. and hence the quicker the time 
in which the evaporation is carried out the higher is the overall efti- 
ciency. The column pence, №. water is the most important from a 
practical point of view. The average cost of gas in this column per 
pound of water evaporated from and at 212" F. is 0-1314. 


Teble II. shows the gas heat required to raise the cooking vessel 
and water from cold (62°F.) to 212 F. with various consumptions of 
gas. "The vessel in this case was a 2-pint thin enzmelled steel оле (the 
s me as the one used in Table I. tests.) weighing 13 oz. Taking the 
average result of the last column in Table I. and Table II., and 


______—ө—. 
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Table V. 
et А5 555 iur 
5 Weight | | 
"x Dr den of Time. | Power Cost 
Ф ` 
~ inches. irum Minutes. used. lb. bread. 
Gas ...... 6,400 8 | 58 2511. 01161 at 2s. 6d. 
6,157 9 52 0:92 units 00764. at fd. 


Electricity 
adding them together, we have as a result the gas cost to raise 1 Ib. of 
water from cold to boiling, and to evaporate this off —viz., 0-156 
pence/pound water. 

We now come to the efficiency of electrical cooking apparatus for 
boiling, frying, &c. The apparatus has not yet settled down to any 
standard design, in some cases hot plates being used with ordinary 
flat-bottomed vessels and in other cases self-contained electrical 
vessels, while occasionally a combination of hot plates and self-con- 
tained vessels is employed. Table ПТ. gives the average of tests of 
the cost in pence per pound of water evaporated from and at 212 Y. 
under similar conditions to Table I. No account is taken in this 
table of the heat required to raise water or apparatus up to 212^ Ff. 
In all cases it was found that the fastest heating speed obtainable was 
the most efficient one. Table IV. gives the cost of raising 1 lb. of 
water with identical apparatus from 61°F. to 212°F., which is of use 
when considering quick heating up in contradistinction to long-hour 
work. The hot-plate tests started from cold. Taking the best 
figures in the last columns of Tables III. and IV. and adding them 
together—4.e., the cost in pence to raise 1 №. of water from cold to 
boiling and evaporate it—the result is 0:2754. per pound. The 
result of the vessel giving the highest efficiency is taken, as this is the 
one which is the nearest to the gas-test conditions—i.e., it is dealing 
with its full capacity of water. From the last column of Table Il. 
it is seen that the efficiency—i.e., ratio of heat converted to useful 
work to heat applied—is with the self-contained vessels very satis- 
factory ; in fact, very little more can now be practically done in the 
direction of improving this. The hot-plate efficiency is, as is to be 
expected, considerably less, but other considerations are involved 
in the use of the hot-plate system, which are dealt with later. 

Oven Efficiency.—Obtaining the efficiency of ovens is a much more 
difficult matter than that of other cooking apparatus, and the author 
has been forced to resort to the test of the actual quantity of energy 
required to cook a given weight of food, and has taken white bread 
as the standard to work upon. The figure for the cost of electricity 
per pound of bread is the average of seven tests taken over a leng- 
thened period. The figure for gas is the average of four tests. The 
tests were started at an average of 380°F. and finished at an average 
of 350°F. The heating up from cold is not included, as for such a 
short cooking period the energy required to heat up is an abnormal 
percentage of the total, and gives an incorrect idea regarding the true 
practical energy consumption on oven work. It will be seen that the 
electrically-cooked bread takes a shorter period to cook than that 
done in the gas stove. This is due to the more uniform heat in the 
electric oven, and hence the door not having to be opened so often. 
The cooking in the gas oven in these tests was not of a satisfactory 
nature. In looking at these tables generally, it will be seen that with 
the smaller cooking vessels gas is cheaper ^an electricity at the 
prices named, but with ovens there is а great wivantage lying with 
electricity. The total amount of energy taken by the small pots and 
pans in working practice is only а small proportion of the energy 
taken in oven work, varying from 25 to 35 per cent., во that in general 
practice there is little reason to doubt that for overall economy elec- 
tricity can and does compete with gas in price if suitable apparatus is 
forthcoming. | 

Utility of Appliances. —U p to the present time there is no system on 
the market—so far as the author is aware—in which connecting 
wires to the electrical appliances are not used, and it is likely to take 
some little time before a wireless system of connection to the supply 
18 elaborated. All systems and appliances, therefore, start off with 
this common handicap. As to appliances themselves, the chief 
rivalry is going on between what are called tho “ hot-plate " system 
and the “ self-contained " system, both of which have advantages in 
different directions. The cost of the hot-plate system is less than 
the self-contained one, and the simplicity of operation is much im- 
proved. The principal objection is the low efficiency, as seen from 
Tables III. and IV. А price above 34. per unit is likely to render 
this system prohibitive if used for all purposes, due to high cost of 
power, except where price considerations are of no moment. 

The self-contained system has the advantage of portability, with 
the objectionable feature that flexibles and plugs must be used. Its 
great advantage 18 in respect to its high efficiency ; the higher the 
price of power is, the more necessary it is to adopt this system. The 
reliability of the electrical part of the vessels has much improved 


during the past 18 months, and there is now little risk of burning 
these out, except through excessive carelessness. 

The materials employed and the difficulty of efficient cleaning in 
vessels made by some makers is not above criticism. Owing to a 
complaint by a consumer, the author recently exemined a series of 
vessels marketed by a manufacturer in which the electrical parts 
were excellent. "The vessels, however, were constructed with а brass 
bottom and copper sides, the brass being soldered to the copper. The 
vessels were lightly silver pleted, which plating all worked off after 
one or two scourings. A sharp right-angle bend between the sides 
and the bottom added to the difficulty of cleaning. Metallic poison- 
ing is the inevitable result of such construction.  Nolid-pressed 
aluminium appeers to be a good all-round metal if kept thoroughly 
clean, its only disadvantages being that it does not attain such à 
bright lustre as copper or brass. Cast eluminium is objectionable as 
it is liable to be porous, and hence dirt lodges in the pores. 

The most important piece of cooking apparatus in general use. and 
the one which is most difficult to make satisfactory in operation, is the 
cooking oven. The great bulk of the work is done in this, and it has to 
be capable of turning out good material, The essentials of 2 satis- 
factory oven are: Rapidity of heating up to cooking temperature, 
good arrangement for heat conservation, reliable and simple elec- 
trical gear. and cooking operations to be better and more easily e»rried 
out than in either coal or gas ovens. The average temperature of 
oven cooking is about 350 F., varying from 250 to 400 for Various 
applications. To be of real service this temperature of 350 deg. 
should be attained from cold, sey, 60 F.. in about 15 minutes. This 
high speed of heating up is not only a convenience but also an 
economy, as the “idle period ” rediation losses are reduced thereby. 
А 15 minutes’ heating speed involves a somewhat heavy demand on 
the supply mains; thus an oven of a cubical contents of 3-55 cubie 
ft. requires 3 kw.—i.e., 0-84 kw. cubic ft. 2sa minimum —2nd this will 
be exceeded if it is not efficiently constructed. The heat energy 
applied inside an oven is utilised in three ways: In converting the 
crude food into the finished article, loss due to radiation, and loss due 
to hot air escaping, principally experienced when the door is opened. 
The last of these may and generally does form hy far the biggest per- 
centage loss, and if the oven can be arranged so that the door 18 prac- 
tically never opened except when the food is taken in or out great 
economy in heat energy is effected. 

The author has spent some little time in working out this problem, 
and there appoars to be very little doubt that the whole secret of 
success depends on two things—viz., uniform heat throughout the 
cooking arca, and a steady movement of the hot-air currents in the 
correct directions, to avoid “ airlocks " over and around the food. И 
these two factors are in operation the cooking 15 perfectly uniform 
throughout the oven, the food does not require to be moved periodi- 
cally. end hence the oven door does not need to be opened unduly. 
Lf the door is not to be opened for inspection it is, of course, essential 
that there be a light inside and an inspection window. А thermo- 
meter is also a practical necessity, 28 with a well layged oven it is im- 
possible to estimate the temperatures inside from feeling any external 
part. | 
To attain а practically uniform heat round all parts of the food, 
particularly in big sizes of ovens, presents some difficulties. The 
arrangement eventually adopted by the writer was to generate the 
heat at the bottom, deliver it then into the vertical “ flues.” the flues 
passing it into the oven proper at the top. The hot air is then forced 
from the tops by fresh hot air continu Шу rising in the flues—through 
all the area containing food—to the bottom where it again comes in 
contact with the heating elements and the process then repeats itsclf. 
Fig. 1 shows the direction of the air currents in а diogrammatic 
manner. The circulation of air from top to bottom is absolutely 
certain as long as heat is being generated, and there is a slight wastage 
of heat always going on due to absorption of peat by the food and 
heat leakage which tends to make a slight reduction in the tempera- 
ture of the air as it is moved from the top to the bottom. This 
difference in temperature in practice is found not to exceed 15°F. 
when cooking temperature is attained, and with this difference the 
speed of the air is quite sufficient to sweep away all “ air-locks " 
from the top and around the food. This slight temperature varia- 
tion, which is not 5 per cent. of the total temperature, is not suffi. 
cient to affect practical uniformity of cooking from top to bottom of 
the oven. With regard to retaining the heat in the general body of 
the oven, the general practice is now to have the oven double-jacketed 
with the hollow walls filled with dry air retained in a cellular state by 
means of finely divided asbestos or slag wool. Both of these materials 
give excellent results if the jacket is made 11 in. to 2 in. thick. 

‚ The electrical gear has in the past been one of the weakest details 
in oven work. The style of heating element employed, provided it is 
of sound construction and long life, is not of much importance. The 
connections of the elements to the switchgear але design of the 
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switchgear itself are, however, of considerable importance. The 
elements should, to avoid a risk of breakdown, be connected directly 
to the switchgear connections, but at the present time this is seldom 
done, à nuniber of small nuts and bolts being very often emploved to 
make the connections which. in the high temperature and with 
" sweating " occurring on cooling down, are very liable eventually 
to give trouble. The switchgear itself should be simple and unbreak- 
able. The use of tumbler switches, although the cheapest arrange- 
ment, is to be deprecated, as with the heavy currents required they 
may burn out very quickly in unskilled hands. A small controller 
operated by one handle appears to give the best results. and only two 
heating speeds—-" fast " and " slow " and " off "-—are really necessary. 
There is no doubt that well-designed electrical ovens give vastly 
improved results over gas end coal ovens. Uniform heat, which 
means an increased cooking speed. а pure internal atmosphere, and 
simplicity of control, ensure the user never reverting to the old style. 
provided the cost per unit is reasonable. It is only by practical trial 
and error that the most effective " cooking unit сап be arranged. 
The author has found a combination of hot-plate and self-contained 
apparatus, together with an independent oven, to give the most satis- 
factory results. The self-contained vessels would be used for all 
short-time work and most of the other work. ‘The hot plate is useful 
for long-hour work for cooking with ordinary pots or fireproof china 
vessels. In combination with the above is arranged a ©“ distributor " 
for the purpose of conveving power in а neat wav to the apparetus. 
The most marked festure of meny cooking instelletions is the 
untidy flexible wire lying about on the cooking table; and this dis- 
tributor has been designed to avoid this, aad also to collect ell the 
electrical cooking apparatus together and effectually to control any 
one of them if a breakdown occurs. [t will be seen thet this paèr- 
ticular distributor has six " ways.” one for exch cloetrical vessel end 
one heavy wav for the oven. When any vessel is out of use its 
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Rateable value 


of house per annum 


consuniption. full load (approximately). 
£20 5,500 ó 
30 8,500 4 
40 12,2200 >- 6 
50 15,000 75 
60 18,400 9 
70 21,500 11 


160 26,600 135 


author has adopted the following arrangement: A hot-water boiler 
with a three-speed standard heater is fixed in а permanent position 
and connected in series with one of the " wavs оп the distributor. 
Thus the electrical element of the water boiler is in series with anv 
cooking vessel which is connected on to this " way." If a three- 
speed series parallel vessel is put on this “ way in series with the 
water boiler by varving the arrangement of the plugs. no fewer than 
12 heating speeds can be obtained, and every watt of power not used 
on th cooking vessels is employed in heating water. so much of which 
is required in domestic work. It is seldom that independent cook- 
ing vessels take more then 600 watts maximum, and a suitable size 
for the water boiler is 800 watts on the full voltage. 


Cost of Appliances. — The high cost of good electrical cooking appli- 
ances is а source of complaint in many quarters. We must recognise, 
however, in considering this. that the output is vet extremely limited 
end generel design not firmly established ; hence manufacture on 
factory lines with large outputs is not being undertaken. Reliability 
has been attained and design is rapidly improving. Large outputs 
only are now required to reduce prices very considerably. Probably 
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flexible wires run away-—being operated on the telephone jack prin- 
ciple—and leave the cooking table clear. When in use the wires run 
direct to their respective vessels without any “snaking.” A fuse 
and switch control each way and a D.P. fuse controls the whole dis- 
tributor. This distributor is screwed on to the cooking table or 
fastened on to an adjacent wall. and is supplied with power from a 
wall plug in the usual way. Fig. 2 shows the general arrangement. 
It is to be regretted that up to the present manufacturers have not 
evolved real " turn-down " cooking apparatus; by this is meant 
apparatus in which the heat can be regulated as easily and as finely as 
with а gas (ар. The nearest approach is the usual standard 3 or 4 
heat series- parallel adjustment. which has to be worked generally by 
removing and replacing plugs. and is a troublesome device under the 
best conditions. One firm of manufacturers supply apparatus in 
which only one plug is employed, which is pulled out. rotated and re- 
placed to effect the three-speed regulation. ‘This arrangement is а 
distinct improvement, but it is still awkward, and requires both 
hands to operate. A requirement in vessels used for boiling is what 
is known аз “ simmering." It is only by chance that a series parallel 
control supplics exactly the right amount of heat for this operation, 
and an attendant has consequently to stand over the work and ring 
the changes on the plugs. with consequent loss of time and an unsatis- 
factory result. А hot plate with a graded regulator to turn its power 
down from full to ,!, full (say, 80 watts) would be a very valuable 
piece of cooking apparatus. So small a power as 50 watts will main- 
tain a pint of soup at 120°F. To overcome this " turn-down " diffi- 
culty until a more satisfactory arrangement can be devised, the 


а co-operative scheme amongst supply authorities, in which а large 
quantity of one standard article was to be ordered at one time, would 
be the best means of rapidly reducing prices to a popular level. 

Cost of Electrical Encrgy.— V he price per unit at which power can be 
obtained for domestic uses will ultimately be the most important 
factor. Two publie authorities already supply at $d. per unit. А 
considerable number charge Id., and the range of prices in the future 
is likely to generally be between these two figures. A charge of over 
Id. per unit will generally confine the use of electrical cooking gear to 
well-to-do people. with whom the somewhat increased cost over gas 
or coal is negligible compared with the advantages obtainable. At 
3d. per unit, and with apparatus turned out in quantity. nothing 
should in the future stop great developments. It must not be for- 
gotten that the amount of power and heat which houses can absorb 
must be throughout the country more than that taken in industrial 
works. ənd an enormous field is thrown open for development. The 
table below is an estimate of the energy which houses of various 
ratable values might be likely to consume if electrieal energy were 
used throughout the house for all purposes—i.e., for cooking, heating, 
and power work—the third column gives the equivalent value in 
brake-horse-power of a motor running factory hours all the year round. 

These figures are. of course, open to criticism as requirements alter, 
and the ratable value for a given size of house varies considerably in 
different localities. А " telephone ` system of supply for all pur- 
poses with one service. one meter and one set of wiring, giving an 
average of, say. 4d. per unit for lighting and jd. for power, is not too 
much to hope for when the value of this class of load is realised. 
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As regerds the future: It is а practical certainty that all cooking 
operations besides heating and motive power work in à house will 
eventuelly be done by the application of electrical power. the ques- 
tion “ how long " depending on two mein fectors -viz.. the supply 
authorities and the manufacturers. The former ere esked for à price 
of energy which is оп а per with its other competitors, the latter for 
epparatus which is of such a price thet it will eppeal to the great 
middle cless, 2nd which is simple and convenient to operate and will 
stand rough usege. It is highly probable that flexible wires and plugs 
will eventually Вахе to go; on the other hend. self-containing appa- 
retus—4i.e.. one electrie?] heater for each vessel—is likely to be 
standard prectice rather than the hot- plate system, unless the power 
price is very low indeed. 


The author is well aw2re thet there are some supply engineers who 
consider loads of the domestie deseription not worth troubling about: 
but it must be borne in mind that the mejority of small industrial 
power is now absorbed by the supply 2uthorities where their mains 
run, and big power loads to be obtained at all have to he taken on at 
prices lower than those which we are considering. and even then there 
is hesitation ; it, therefore, behoves us to make a serious endeavour 
to enter this domestie supply ticld. Needless to sav. it will take 
some years to be firmly established, as à new generation requires to be 
educated in this direction. Pressure should be brought to bear to 
have installed apparatus in higher grade Council schools and in all 
private cookery schools with this object in view. A deferred payment 
system Гог apparatus will ¿lso be necessary to compete successfully 
with the gas interest. and intelligent canvassing is essential to success. 

DIS U^ SION. 

Mr. S.J. Watson (Bury) thought that progress could only be made by a 
proper discussion of investigations such as the author presented in his 
Paper. The subject was divisible into two main heads, viz: self- 
contained heaters and hot-plates. Notwithstanding the higher efficiency 
of the former, the advantage seemed to Не with the hot plate on account 
of its completeness and adaptability to ordinary cooking utensils. He 
considered the author's oven design excellent, mainly on account of the 
thorough circulation of heat which maintained a constant temperature 
throughout the oven. The author's method of regulation by mears of 
the water heating chamber was also ingenious and interestipg, Electrical 
heating in general should be approached with a view to emplovine 
electricity for every purpose where gas and coal were at present used 
The first. requirement was а good. supply of hot water for baths ane 
domestic uses generally, and in this direction the authors regulater 
should have a good future. Good regulation of heat was also essentiol, 
especially in the case of an oven. The cord and pulley arrirgement for 
taking up slack wire was very neat. but the use of tlexibles was to b 
deprecated, on account of the water and grease which were Hable to be shee 
over the table during cooking operations, ‘The future seemed to call 
for à self-contained stove with evervthing water and dirt proof. [t 
appeared from the Paper that the price of electricity for cooking varied 
from 3d. to 3d. per unit. In the speaker's opinion it was time supply 
authorities throughout the Kingdom should combine to zettl^ the vexed 
question of suitable charges. The 7 telephone " system appeared to be 
the svstem of the future. 

Mr. А. J. Свик:в (Sheffield) thought the author misused the term 
“efficiency 7; И was assumed that he referred to the efficiency of the 
apparatusin putting the heat where it was wanted. The authorhad made 
use of the term " crude heat " ; it should be remembered that all the heat 
obtained from gas was not available for immediate use, and tests of 
calovifie value were liable. to be misleading if this fact was ignored. 
Reference was made to an electric oven requiring 3 kw. ‘This figure was 
excessive ax the speaker used an oven requiring only 1.5 Км. The use of a 
thermometer appeared academical and not likely to be of any service. It 
was not altogether a qnestion of right cooking temperature. as certain 
foods, such as toast, required radiant heat rather than hot air. The 
author's reference to the tine regulation obtainable by gas taps was quite 
unwarranted, as small flames were easily blown out by a slight draught. 
The * telephone " system of charging was good, providing it was made 
compulsory to use electricity. throughont the premises. Fixed. charges 
based on the size of the installation prevented people installing electrical 
apparatus as freely as they otherwise might. In regard to methods of 
hiring. one could get a gas stove from either the gas manufacturers or 
from the gas companies, Let electrical manufacturers have the courage 
of their convictions, and if they were contident of the excellence of their 
apparatus, let them hire it out. Electricity supply authorities were 
sufficiently over-capitalised without engaging in hire-purchase business. 
The quickest cooking oven was not necessarily the best, as the quality of 
the cooked food depended much upon the speed of cooking. The system 
of hot-plates at the top and bottom of the oven appeared to be far prefer- 
able to that in which the heating coils were at the sides. Bright ovens 
were also ahead of heavy weed ovens; and in a particular case a hinch 
for 12 persons was cooked for 3d., as against a cost of 84. using a heavy 
Каз pattern electrical oven. 

Mr. F. $. GnocaN remarked that the author had endeavonred to bring 
out some of the underlving factors retarding the use of electric cooking 
appliances. The speaker had been solidly engaged on this question during 


| the past four years, and had come to the conclusion that electric cooking 


stood where gas did about 15 years ago. People had to Бе educated to 
use gas apparatus, and the same would have to be done in regard to 
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electric stoves. In a few cases in. London, flats were built. without 

kitchen ranges, but space was left for gas stoves, Electrical engineers 

should now bear upon the architects and builders to provide electrical 

apparatus, In regard to the hiring of cookers, the policy of leaving this 

to the manufacturers was entirely wrong, because a manufacturer could 

only hire out at rates which would pay him on a commercial basis, and 

these rates would. greatly exceed the 3s. per quarter charged for gas 

stoves, "The electricity supply authority eould afford to hire at a nominal 

rate, and allow, say. £d. extra on the price per unit, thereby receiving 

their capital back from the sale of current. The speaker, therefore, 

advocated the letting on hire of stoves at a nominal charge and keeping 

up the price for current. especially in view of the fact that sooner or later 
new mains would be required, and would entail a large capital outlay. 

Such a method would vastly improve the conditions for electrical cooking. 

Demonstrations should be given throughent the country by competent 

people. such efforts being backed up by both manufacturers and supply 

authorities, After exhaustive tests on certain apparatus, he could 

definitely state that with gas at 2s. 6d, per 1.000 cubic ft. and electricity 
at Id. per unit, the comparative costs for cooking were equal. From a 
manufacturer's point of view he was much alarmed at the author's 
deductions which showed the eost of gas to be almost half that of elec- 
tricitv, notwithstanding that the price of gas was taken as 2x. 64. per 
1.000 cubie ft. and electricity at fd. per unit. The figures were entirely 
wrong. Thus. т Table 2 (column 2) gas varied from 3-8 cubic ft. perhour ; 

this implied that a very small burner had been nsed. In order to make 
comparative tests commercial apparatus should be used. 1n 1908 a 
" Fletcher” gas stove hited at 3a. per quarter was tested. 11 had three 
boiling rings, 1 griller and an oven, and the gas consumption varied from 
S ft. per hour on the smallest simmering ring to 50 ft. per hour on the 
griller, the oven consuming 50 ft. per hour. The tests showed 0.0454. 
per lb. of water at 8 ft. per hour consumption, and 0:055d. per №. of water 
at SO ft. per hour. These figures were double those given by Mr. Grav, 
and brought the efficiency of gas cooking to about 1H} per cent. overall, 
Ву efficiency was meant the ratio of the B/Th.U^3 actually put into the 
water to the theoretical ЛД Оз that could be obtained by complete 
combustion of the gas, on a basis of 685 B.Th.U.s per cubie ft. of gas. 
These tests showed that the eost of gas for а practical stove was higher 
than the figure the author gave for an electrical stove viz.: Оа, То 
emphasise the unpractieal results given in the Paper, Table H. showed the 
time taken to boil 1! Ib. of water (1 pint) to be 21:3 minutes on first test, 
15-6 minutes on second test, and 7:5 minutes on third test. Nobody 
would think of putting а 5. pint kettle on to boil at 20 minutes per pint, or 
| hour 20 minutes in full. ‘This comparison at such a slow rate of boiling 
was most favourable to gas. The average time was about 4 minutes per 
mrt. Tests recently made had shown a 16 pint urn to give an etfieieney 
fA XO per cent. starting from cold. The speaker strongly advocated the 
hot plite method of heating. As to the test mentioned in Table 5, the 
heating up from cold was not included ;. this was wrong, as in making 
umparisons the total power efarting from со] conditions should always 
he given, Fhe speaker emphatically deprecated clumsy lagged ovens, 
дп sud that the cost of such apparatus. together with self-contained 
heating utensils, was quite beyond what the publie were prepared to pay. 
An cleetrie cooker with all accessories to supplant a kitchen range should 
Sot eost more than £10 or €12.. Highly polished exteriors on ovens were 
far preferable to lied ovens, and a case under test showed that an oven 
consuming 1,600 watts could be brought up to baking temperature in 20 
minntes at a cost of about 14. In order to show the difference between 
boiling water in small quantities and boiling water for baths, &e., а 
summary of tests had been prepared. As а basis for comparison the 
following had been assumed, viz. :—That coke (20s. per ton) would give 
12.000 В.Т. С. per Ibo: that gas (2s, tid. per LOUD eubie ft.) would 
give 685 B. Th.Us, per cubic ft. ; that electricity (14. per unit) would 
vive 3455 B.Th.U.s per unit . 


Comparison of В 
(0 theoretical For For bath 
вт Са couking purposes, and hot water supply. 
—— obtainable from —— Do 

‚ 14. worth of | Efficiency | Efficiency 


cach, assuming obtained | Useful | obtained Useful 
100 per cent. | in B.Th.U's. in IB.Th.U's 
cfficieney. practice. obtained practice. lobtained. 
aoe | DO =: 
Coke .......‚_ 112,000 ‚ 2°, 02:40. | 6610, ! 74,667 
| (Ideal stove) 
7% ee 3 2 y ep? + =- » 
Gas MES KA 22.833 | 1295 ‚ 22736 ae, 11,416 
| | (Gas geyser) 
Electricity | 3,455 80% 12,204 ^| gue, | 3.109 
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Tt would appearobyious from the foregoing table that although possible 
to compete favourably using electricity for evoking purposes, it was hope- 
less to attempt to boil waterin bulk. 

Mr. J. Екітн, speaking from a householder's point of view. said that 
116. of water could be boiled in 4 minutes using 1-2 cubic ft. of gas, and 
the same quantity of water could be entirely evaporated in 19 minutes 
using 4735 cubie ft. of gas. Concerning bread making, 8 lb. of bread could 
be baked in 50 minutes using 26 cubic ft. of vas, As a result of the above 
tests, he was satisfied that the author's figures were very nearly correct, 
What seemed to retard the progress of electrical heating was the excessive 
first cost. Reliability of the apparatus had been secured, except in the 
case of flexible cords, which were alwava a source of trouble. He was 
very much aston'sbed at the very high efficiency ofthe hot-plate apparatus 
as compared with the;self-contained system. No.mention had been made 
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in the Paper of rheostatic control for simmering, and similar operations. 
The current in such cases would be very small, and the loss in the 
rheostat negligible. The design of the oven did not appeal to him, as the 
heating appeared to be unevenly distributed. Why not have a complete 
glass front to the oven instead of two small spy holes? He did not 
understand Table VI., which seemed to implv that electricity would cost 
as much as the ratable value of the house. This would not do. 

Mr. E. THomas pointed out the humour of the discussion, in view of the 
fact that probably no person present had done any cooking. Regarding 
the objection raised by one speaker to the use of a thermometer, it was 
to be remembered that the past methods of cooking were very crude, and 
gauging the temperature of an oven by the heat of the handle or the waft 
of hot air on opening the door was not at all satisfactory. The ther. 
mometer enabled the cook to regulate the heat nicely and also to see when 
the oven was ready for any particular dish to be inserted. The small 
windows were also particularly useful and obviated much loss of heat and 
trouble due to opening the oven door. The hot.plate svstem was very 
practical and reliable. There were conditions under which it would be 
economical to heat, light and cook by clectricity, as in the case of a 
country ho: se with suction gas plant. 

Mr. Т. Н. Hurst said that the great feature connected with electrical 
cooking was the even oven temperature and avoidance of all the trouble 
entailed in * stoking up " with coal, Further, it was possible for a cook 
to handle many more utensils, hence an economy on labour in the 
kitchen. He asked the author to state the temperature at which the 
heaters were worked, and also the fusing temperature of the alloy used. 

The CuainMAN (Мг. J. $. Peck) said that during his recent visit to 
America he witnessed a great many types of cooking apparatus, and was 
warned never to have anything to do with 200-volt apparatus, in fact, 
anything requiring more than 120 volts was unsatisfactory. What was 
the author's experience in this direction, and what success had been 
achieved in introducing cooking utensils in Accrington 7 

Mr. Н. Gray, in reply to Mr. Watson, thought that the hot-plate 
principle would be generally adopted if the efficiency were higher. It 
was unquestionably less efficient than the self-contained vessel. The 
lower the price of power the better the hotplate system became. Mr. 
Cridge thought. the thermometer academical. but this was not so. 
Thermometers were being used on coal and раз ovens, as it was realised 
that a great saving was effected by the avoidance of door opening. As 
to hot-plate regulation, two heats were not sufficient. The gas burner to 
which Mr. Grogan objected was a standard ring. The author was much 
surprised at the consumption of 8 50 ft. per hour instanced by Mr. 
Grogan, as 40 ft. per hour was thought to be a very large consumption 
fora gas oven. It was pleasing to note that he had obtained а hot-plate 
efficiency of 80 per cent.. although tests which he (the author) had made 
did not confirm this. The use of rheostatie control mentioned by Mr. 
Frith was quite likely to prove of advantage where power was cheap, but 
otherwise the loss was serious. As to providing a glass door to an oven, 
this was not desirable, as hot grease, &c., would be liable to crack the glass. 
Quartz glass would be suitable if more transparent. Regarding Table VI.. 
the ** unit consumption " for various sizes of houses was the total number 
of units that could be used in a house ; but few would go in for a complete 
installation unless electricity was brought down to about 1d. per unit. In 
this connection a certain house was being built without chimneys. It 
had three sitting rooms, the usual offices, and four bed rooms, electrical 
power being used for evérything. A suction gas plant of 12} н.р. was to 
be installed in conjunction with a battery and the estimated number of 
units per annum wag 16,000. The power would cost less than 1d. per 
unit at the ШШК of the appliances, which made а running cost of less 
than £20 per аппит. In reply to the Chairman, the reliability of high 
voltage apparatus, say up to 230 volta, was quite assured nowadays. Аз 
to the Accrington customers, those using good appliances were quite 
satisfied with the performance and the accounts were not abnormal. 
Heating of rooms hy radiators cost much more than cooking by electricity. 


THE MEASUREMENT OF ENERGY LOSSES IN CON- 
DENSERS TRAVERSED BY HIGH-FREQUENCY 
ELECTRIC OSCILLATIONS.* 


BY J. A. FLEMING, D.SC., F.R.S., AND С. В. DYKE, B.SC. 


Summary.—The authors describe an arrangement they have devised 
for measuring condenser losses in a high-frequency circuit, а modified 
form of Peukert discharger being emploved. The results show that in 
all cases the equivalent resistance increases with the condenser current. 
Measurements of the спегру losses are given fora large number of 
condensers and exponential formule have been obtained. 


In apparatus for radio-telegraphy on the spark system, the oscilla- 
tions are created by a discharge of a condenser, and the efficiency of 
the transmitting apparatus will therefore be affected by any energy 
losses in the condensers used. It is sometimes assumed that these 
energy losses are negligible. This, however, is not the cese, and the 
object of the experiments here described was to put in prectice a 
simple method of measuring these losses, which may be regarded es 
if they were due to a resistance in series with the condenser, the 
dielectric being supposed to have no resistance. We cannot, how- 


* Abstract of a Paper read before the Physical Society last week, 
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ever, consider the assumed resistance to be constant. It is a function 
of the condenser current, since the energy losses are not simply pro- 
portional to the mezn square velue of the condenser current. The 
assumed resistance is more anelogous to the internal resistance of a 
voltaic cell. We cen, however, stete it as having а particular value 
for a certain current. or, rather, for the mean of two currents not very 
different in value. 

After severe] different methods had been tried, the following plan 
seemed to give relieble end consistent resulta. "The condenser to be 
tested is joined up in series with a circuit consisting of а copper wire 
of known diameter end resistance wound оп 2 squere frame so that 
its high-frequency resistance can he calculated end its inductance 
measured. This circuit forms a non-rediative or feebly radiative 
circuit, hence if free oscillations are set up in this circuit they are 
demped out by resistance end condenser losses only. In circuit is 
also inserted a hot wire ammeter of the kind described by one of us 
(Dr. Fleming) as suitable for meesuring high-frequency currents,* 
and the circuit is interrupted also by г pait of mercury cups, so that 
various short-wire resistences can be inserted into the circuit to vary 
iis resistance by a known amount without sensibly altering its in- 
ductance.t This condenser circuit, which will be called the secondary 
circuit. is pleced in contiguity to enother primery circuit in which 
highly-damped oscillations are set up by means of an impact dis- 
charger. The primery circuits consist of & square circuit, of one or 
two turns of wire of the ss me size 28 the secondary circuit, having in 
series with it one or two Leyden jars and an impact discharger. The 
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impact discharger used is similar in general principle to one devised 
by W. Peukert, but modified by Prof. Fleming.f It consists of two 
round dises, À,, A, (see Fig. 1). of polished steel turned extremely 
true, case hardened and ground dead flat. One of these, A,, has a 
hole, Е, in the centre, the other, A,, is fixed to a sheft, B, running true 
in bell bearings. This sheft is carried in a frame, to which the 
stationery disc is fixed by edjusting screws, C, C; the two discs are 
insulated from each other, end ere placed so that their surfaces are 
truly parallel and sepereted only by 0:25 mm. The frame carrying 
the discs is placed in a gless vessel filled with pareffin oil, and the 
upper disc is revolved by en electric motor at a speed of 2,000 revs. 
per min. The moving disc is connected to one insulated terminal, D, 
by & rubbing contact, E, on the shaft, гпа the fixed disc is connected 
to enother insulated terminal, 0’. When the upper disc revolves at 
a high speed it flings the oil out between the discs, and fresh oil is 
sucked in et а hole, К, in the lower disc. There is, therefore, a con- 
tinue! circuletion of the oil between the plates, and by means of 
adjusting screws the lower disc is placed with its surface perfectly 
parellel with the under surface of the revolving disc. If, then, these 
discs ere made the discharger in г condenser circuit, the discharge 
takes place perfectly uniformly over the whole surface of the two 
discs—-that is to say, it does not take place continually at one spot. 
Moreover, it is & dead-be2t discharge. The spark is damped out of 


* Тнк ELECTRICIAN, December 17, 1909, p. 381. 
{Fur a description of Peukert's discharger, see THE ELECTRICIAN, Vol. 


* LXIV., р. 550, Jan. 14, 1910. 
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existence instantly, and, although the oil becomes carbonised, it is 
continually being renewed between the discs, and the products of 
decomposition do not remain between the plates. 

If two or more such dischargers are joined up in series, we have a 
very efficient impact discharger, which will run for hours by the aid 
of a smell electric motor without attention. If, then, such a dis- 
charger is used in the primary circuit, the oscillations in that circuit 
are highly demped end practically the discharge is non-oscillatory. 
On the other hand, the effect on the secondary circuit is to set up in 
the latter ita free vibrations. As there ere әп enormous number of 
sparks per second, we obtain very steady feebly damped oscillations 
in the secondary circuit. 

Suppose, then, we теззиге the R.M.S. value of the current in the 
secondary circuit, we have four causes for the damping out of the 
free oscillations teking place in thet circuit. These are as follows: 
(1) The high-frequency resistance R’ of the square circuit, which can 
be celculeted from the dimensions of the wire and from the frequency, 
which lest can be experimentally determined. (2) The high-fre- 
quency resistance of the interpolated resistence r, which is also known. 
(3) The resistance of the ammeter r'. (4) The unknown source of 
energy loss in the condenser, which may be represented es due to a 
resistence, o, which is not constent, but is в function of the condenser 
current. If, then, A is the R.M.S. value of this current in the 
secondary circuit as read on the ammeter, the total energy loss per 
second in that circuit is given by A(R +r, + г’ +р), and if the induc- 
tence of the circuit is L and the frequency of the oscillation is п, then 


Mean Square Current, 


Total Resistance in ohms. 


Fio. 2. 


the total decrement A of the circuit is equa] to 10%В +r, +r’ + )/4nL, 
where &—109p/4nL, is that part of the decrement contributed by the 
condenser. 

If, then, we alter the resistance in the secondary circuit from r, to 
r, we have two observed values of the current, say A, and А, If an 
impact discharger is used in the primery circuit there is no reacticn 
between the secondery and primery, because the primary spark 
ceases almost at once, end hence the moment the secondery oscilla- 
tions begin the primary circuit is ogen. The impect discharger com- 
municates ..t every discharze the same energy to the secondary circuit, 
and that energy is entirely dissipated as heat; hence we must have 
the equation 

AR’  r, + +р)=а constant — A'R. 

Accordingly, a curve whose ordin^tes аге the total high-frequency 
resistance В and the meon square current А? is en equilaterel 
hyperbola. If, however, the resistence p is г, function of the current, 
then if we slightly change the edded resistence r of the circuit, and 
take two corresponding readings of the current, we can determine г, 
value of p which may be considered to belong to the meon velue of 
the two current readings. 

In this manner we have mezsured р end that part of the decre- 
ment A contributed by the condenser for on sir condenser, а number 
of Leyden jers, e condenser mede with ebonite гз dielectric, ond 
various forms of gless plate condenser, end a condenser mede by 
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Moscicki. The results, which are set out in various tebles in the 
Paper, show that in all cases the equivalent resistence o increases 
with the condenser current. We have also телзиге the bulk of the 
dielectric іп eech cese, end stated the energy dissipetion D in micro- 
watts per cubic centimetre of the dielectric, end elso the R.M.S. value 
of the electric force E in the dielectric, calculeted from the charging 
current end the cepecity and the geometric dimensions of the 
dielectric. From these figures it appears highly probable that the 
energy loss per cubic centimetre of the dielectric varies as 2 power of 
the electric force not fer from 3 or 4. It is elso evident from the 
tables thet the internal losses in the condensers increase with greet 
rapidity with en increase in the Р.О. between the pletes, or rather 
with the electric force in the dielectric. Even in the cese of air 
condensers end oil condensers, energy losses ere not entirely absent, 
whilst for certain forms of glass-plete condenser this energy loss may 
emount to a very considerable value. 

As to the lew e:cording to which these energy losses increese with 
the electric force in eny dielectric, the case is exactly analogous to 
that of the energy losses produced in iron by magnetisation. Prof. 
В. Threlfell hes 2130 shown (“ Phvsice!l Review," Vol. IV., p. 457 : 
Vol. V., p. 21) thet the energy losses in dielectrics in the form of 
spheroids tested in è roteting electric field cen be represented by a 
formule of the seme type—-viz., W—aE^". Our experiments have 
shown that the energy loss in condensers treversed by high-frequency 
currents mèy be mede to fit into г formule of г similar type within 
certain ranges of the electric force. There are, however, some cases 
in which the observed velues cen only be made to fit into such a 
formule by variation of the velues of a end » over perticular ranges 
of electric force. 

The source of the energy loss in condensers inserted in circuits in 
which high-frequency currents are flowing may, however, be com- 
plex. Perhaps they ere partly due to true conduction losses, partly 
to brush discharges at the edges of the plates, and partially to true 
dielectric losses which may be tentatively described as dielectric 
hysteresis. 

The first set of experiments were mede with 2 condenser (capacity 
0.00266 mfd.) consisting of metel pletes immersed in vaseline oil. By 
measurements of the current A end totel resistence В of the circuit 
& series of observed velues of А? end R were found which fit ex. 
tremely well on the hyperbola A:R = 4-42 (see Fig. 2). The observed 
power loss D in this condenser is related to the corresponding electric 
force E in the menner expressed by the formule 0 1216215. With 
the same condenser adjusted for capacities of 0.00140 mfd. and 
0:00076 mfd. the observations may Бе expressed by the formule 
D= 243-2 Е! and D=550 Е". 

Observations were then made on another vaseline oil condenser of 
the same type, but the oils were not from the same sample. The 
formule best expressing the relation of loss to force in the case of 
various capacities are as follows’: Capacity 0-00271 mfd., D=71E**; 
capacity 0:00141 mfd., D-—155E*"'; capacity 0:00076 mfd.. 
D--275E*". These formule are ell of the type р Е". For the 
same oil and same condenser the exponent y remains the same, but 
the multiplying factor x varies nearly inversely as the capacity or 
directly аз the current-densit y. 

A table in the Paper shows for г gless plate condenser (capacity 
0-00130 mfd.) how the observations were teken and treated so as to 
obtain the effective resistance of the condenser for a certain mean 
current. It is scen that this equivelent condenser resistence is a 
function of the condenser current and increases with it. Hence that 
pert of the total decrement due to the condenser losses increases with 
the condenser current. 

In the same wey, for г, condenser with a dielectric of sheet ebonite 
and the whole immersed in insulating oil to prevent brush discharges, 
the measurements show thet the equivalent condenser resistance 
increases with the condenser current end that the condenser losses D 
in microwatts per cubic centimetre vary with the electrostatic force 
E in the dielectric, according to the lew D--1,780E**. Measure- 
ments mede with similer condensers of серасйу. 0-00170 mfd. and 
0-00258 mfd., gave D=1,120E** and D—1,000E** ; the factor т 
seems to decrease with the meen elcctric force. 

Measurements mede with an cir condenser (0-001093 mfd.) 
showed that though the energy losses ere smell they are by no means 
zero; but they are immensely less than tho losses in glass or ebonite 
dielectrics for eque! volumes of dielectric, but not much less for equal 
values of the electric force. The results cen be represented by the 
formule, Р=590Е?-5. 

The results of measurements mede with Leyden jers, such as are 
used in radio-telegraphy, and of cepecities 0-00200 mfd., 0-00211 mtd. 
and 0-00204 mfd. gave D— 774E'?!, D—95E*'*' and D=610E*"s . 
whilst the losses in г, gless plate condenser agreed well with the 
formula D—3,720E**. Another gless plete condenser, however, 
with much thicker plates and а, Мовсіскі condenser, gave results 
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which will not fit in with ny single formula of this (уре. but taken 
in steges for verious renges of E cen be represented by severe] 
different formul:e of this form. 

The authors conclude thet the energy losses in air and oil con- 
densers made with certain oils are, relatively speaking. very small ; 
but may vet mount to something of the order of several thousand 
microwetts per cubic centimetre for electrostatic forces of the order 
of 2 clectrostatic units or 600 volts per centimetre. They are also 
determined by the current density. In the case of condensers made 
with glass or ebonite dielectrics these internal energy losses may 
become very large for electrostatic forces attaining а value not even 
larger than 10, 2nd hence contributing greatly to raise the decrement 
in any oscillatory cireuits of which these condensers form part. 
Ditferent kinds of vless seem to vary very much in this respect, and 
this points to the great Importenee of testing Leyden jars and glass 
plate condensers intended to be used as radio-telegraphie trans- 
mitters, especially for dielectric loss as well as for capecity. With 
the arrengements above described) this can be most. easily and 
aecurately carried out, end that glass mav be selected which is best for 
the purpose. ‘Phe experiments atso show that for experimental work 
condensers made with oil as dielectric are best. whilst for large scale 
condensers air gs a dielectric gives а small energy loss. provided the 
eleetrostetic force is not raised toa value 2t which brush discharges 
begin to produce sensible ionisation of the ан. 1E this is the case 
the internal losses may become considerable, even for air condensers. 
As regards the sources of these energy losses in solid or liquid dielec- 
tries; some part of the loss is probably due to actual conduction, 
Some part may be due to brush discharges and tlie remainder to 
dielectrie losses; whieh are generally referred. to as dielectric hys- 
terexis, though this term has never been accuretely detined, 


MODERN LONG-DISTANCE TRANSMISSION OF 
ELECTRICAL ENERGY.* 
BY W. T. TAYLOR. 
(Concluded f rom page 6725.) 


биттагу.—Т\е author, after а short introduction, deals first with the 
general design of long-distance transmission systems worked at pressures 
up to 190.000 volts In. conclusion, details of line cal:ulition and 
Oper ition are given. 


Lightning Arresters. There is little choiee in the types of arresters 
for long distance lines. One of the most important points to remem- 
ber is the earth connection. Various methods of making good 
earths have been recommended, but the one that appears to give 
the least trouble is а number of iron pipes in parellel driven into 
orth thoroughly moistened with water, A quantity of salt should 
be placed round cach pipe et the surfece of the ground. Each pipe 
should he connected to the iron framework of the station. metal 
Hume. or weter mains, or steel penstock ; in fact, it is recommended 
to connect them to any good grounds around the station. The earth 
connections should be as short ès possible; and from time to time 
the resistance of cach еле В connection should be measured to deter- 
mine its condition, 


Electrical Cale:dations for Lines- As a rule long lines are designed 
by working out the energy loss, the regulation, the cost of con- 
ductors, and the cost of towers for а given set of assumptions as to 
the volatge end size of conductor. end then finding the effect. of 
varving one or the other quantity to sce И better results can be 
obtained, 

The author t»kes the case of en averege long-distance trensmis- 
sion system giving overseas losses and regulation. Assuming a 200 
miles 110,000 volt line with conductors weighing 2.710 Ib. per mile 
the power loss when trensmitting 20.000 kw. over the total length 
of the line will be 11:6 per cent. From such a case it is evident that 
with copper at 8d. per Ib. the investment in copper would be £54.200, 
and assuming that power can be sold et the rate of £3 per kilowatt 
vear the cost of lost power will be £6.960 per veer. Further calcu- 
lations on this system result in the following electriezl dat» ;- 


Generating station, Receiving station. 


Volta EO. чылыы ый рыны Ыы: 124.200 _............ 119.000 
Kilowatts еда uec uL LENDER , 20.000 
Power-faetor suae ON _............ 0:000 
Eflicieney of transmission Lesser 55.3 per cent. 
Percentage power loss on line ........ ах _ 11.6 y 
Percentage voltage drop on Hne oao. 13:0 " 


The annual interest, say. 5 per cent 
put into this line, will be £2,710. 
* Abstract of 


eoo. a Paper read before the Institution of Electrical Engi- 


. on the investment of copper 


i 


The star connection for the high voltage side has the advantage 
of reducing the cost of insulators for the same line voltage. as the 
size of the insulitor need be only 57 per cent. of that used on a line- 
connected delta. : 


Operation.—The operation of long-distance transmission systems: 
representing the consolidation of a number of local light and power 
and railway companies, and consisting of gas, steam, and water- 
driven. plants (each representing а fairly large undertaking) is а 
difficult proposition to menage. and is becoming more so as the 
transmission lines get longer and additional generating and receiving 
stations are pitt in parallel, A system covering тапу hundreds of 
miles of transmission lines and many generating and receiving 
xtetions connected in рага Че have what is called а * load dis- 
patceher," or a chief operating engineer, The chief operating engi- 
neer is usuelly located near the centre of distribution or at one of the 
largest receiving stetions, He is m constant touch with the con- 
struction of end additions to any part of the system. He advises 
the shutting down or starting up of generators, switching in or out 
of groups of transformers, closing or opening of switches on line 
sections, and contro! of all interruptions of service at the generating 
stations. the transmis-ion lines. and the receiving stations with their 
аплату рі, On long lines it is now common practice to build 
patrol and emergency houses for the patrol теп. The patrol houses 
mav be located 10 to 20 mile: apart, depending on the roughness of 


Tie. 5.— TowkEkR гов PIN- 
TYPE INSULATOR, 


Fic. 6.—Two-CIRCUIT TOWER. 


the country. The emergency houses may be only large enough to 
con ain material such as insulators, line conductors, and guy wire, 
tools, &e., for an ordinary breakdown; they are usually located 
midway between two patrol houses. At each or ut every other 
patrol house it is advisable to provide a set of sectionalising switches 
which may be installed directly on the line structures or placed in a 
wing of the patrol house. If the line is of double-circuit construc- 
tion. eross-over switches hould be installed in. eddition to the 
sectionalising switches for changing from one line to another in case 
of trouble or necessary repairs, 

For all long.distanee systems independent telephone pole lines 
between generating and receiving stations are recommended. Ап 
independent telephone system between the main generating station 
and the most important receiving stations is indispensable,especially 
so when the chief operating engineer is located at one of these 
stations, Telephone circuits strung below the main transmission 
line conductors are subject to a coast unt source of trouble and danger 
no matter how well the power treusmission and telephone circuits 
are transposed, since an unbalancing of the power lines, ог an earth 
on any one of the lines, will induce a voltage in the telephone, circuits 
below, which is dangerous to anyone using the telephone. When 
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Т? the telephones are not protected by means of transformers. it has | factors whether a given water-power ean be economically applied. 
и been found advanfageous to provide а cross-over switch which is ОҒ course. all operating charges from the head works to the receiving 
m connected between an extension bell and the telephone. the former | station must be included. Table LH. represents the efficiencies of and 
being kept on the line at all times when the elephone is not in use. 
. At the present time there are practically no data at hand showing iT або” ‚е д = 
is results of operating telephone circuits on the seme tower trans- 
Ie mission lines built for and operating at 110.000 volts. For а short | FS 
чүп distance the Central Mexico Light & Power Co. operate their tele- у 
c phone circuit to San Luis Potosi on the same towers supporting the B 4 
L power conductors, the telephone line complete from Zamora gene- [< " 
"if rating station to this point being just short of 200 miles. e à 
Sl Two factors limiting the distance to which power ean be econo- m a 
inns mically transmitted are the cost of delivering energy to the receiving | A^ 
Zn station and the price which ean be obtained at the receiving station | S. 
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itte | 1 
(of. | 
pr | | 
a | 
р á 
ln | 
е | 
m 3 а | 
is | P | 
T rt | 
+t — 
LA 
Р | 
ya 
я 
ч 
i 


7.—110.000-VOLT TRANSMISSION LINE CROSSING A CULTIVATED “Есті or LAND. 


distributors. 
dams. pipe-lines. tunnels. generating sation complete. transmission 
lines. sub-stations complete. and operating and maintenance Costs, 


The total sum of these factors may cover the cost of 


Fic; 9. охо Link, DEAD-END ох STRAIN. TOWER, 


losses on various parts of the same system shown in Table I. The 
three tabulated statements shown in Tables I.. HI. and Ш. are repre- 
sentative of a large hydro-electric long-distance transmissionsystem. 
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= + A А . е. 
allowing for interest and depreciation on the investment. ГаЫе 1. 
13 representative of a system in operation at the present time. - 


Quite a large number of electric power companies have consolidated 
into one svstem. This is very marked in countries where water 
power is plentiful, as, for instance. the western states of America 


The capital cost of the entire hydraulic and clectrical parts of à 


transmission scheme such as outlined above are the determining and Mexico. The results of some of these developments have made 
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_ Table I. —Statement of General Expenditure on Various Parts of System. 


( ‘apital Interest. Depreciation. а Орета- 
System. Capital | Per |, Amou t Per Amount! 01 Total 
amount. | cent. un") cent, {me | amount. amount: | 
£ £ | e £ j £ 

DAIS: ove e eese titii 900,000 | 5 45.000 | 3 27.000 (| 72,000 

Pipe-lines and tunnels ...... 750,000 | 5 37,500 5 37,500 15.000 I | 75,000 

Power station equipment...| 370,000 5 18.500 | 5 18.500 | f 9:000: 52,000 

Power station building...... 200,000 5 | 10,000 | 3 6.000 |) L 16,000 

Transmission lines............ 560,000 5 28.000 | 5 28.000 | 12,000 68,000 

Sub-station building......... 74,000 5 | 3.700 | 5 | 3,700 12.000 Í 7.400 

Sub-station equipment...... 120,000 5 | 6000 | 5 |, 6:000 | ` || 24,000 

_ Total sum................ | 2,974,000 |: : 148,700 l 126.700 39.000 |314,400 

Table II.—Statement of Ge пет Losses and Efficiency. 
Parts of ay stem. ü. | b. | e @. | e € f. Е. 

Per cent, losses ........... sss 154 | 2-500! 23-50 2500 2-00 5050| 2:000 

Kw.-hour losses of each part 3:30 5:340 | 39:50 4:200. 3:28 | 8:150 3:000 

Efliciency of each unit...... 93:50 | 97-600: 81-00 | 907-500, 98-20 : 95-200 | 98-000 

Total efficiency ..... VES e — 96-200! 77-80 | 75-800 74-50 ; 71-000 | 69-500 

Actual kilowatt-hours in | 

ОА ааа 313-00 | 207-700 168-20 | 164-000 | 160-70 152.600 | 149-600 

Resulting price per kilo- | | 
_ watt-hour in pence ...... 0-09 олт? — 0333 — 0-464 | 0-525 


- Párhinés and мате, d= Generators. e — Gene- 
{2 айаш: line. g- Sub-station transformers. 


а... Dams. b -Pipe-lines and tunnels. 
rating station transformers. 


Table ItI.—Statement of Load- Factor, Minimum Price of Energy, Weight of Copper, and Copper 


Losses. 

А. В C d] Do; ЕЕ | G '" H | E; J 

| | d. £ 
C4 | 1090 6100 | 700 131-00 | 12400 | 535 116 | 0560 277,800 
К 1.210 7100 9-75 | 163-95 | 154-30 | 5:94 ; 113 | 0:450 | 279,400 
06 | 1320 7740 | 1240 | 199-01 | 186-60 | 630 . 1-10 | 0-377 | 280,010 
07 ; 1425 83-50 | 15:30 | 230-90 | 215-00 | 662 1-07 | 0-326 , 280,240 
0-8 1,520 89-01 | 18.20 | 262-00 | 243-80 | 6-95 | 1-04 | 0-291 | 280,380 
0-9 1,590 93-20 | 2160 | 29500, 273-40 | 732 | 1-02 | 0-261 280,500 
. L0 | L670 98:00 | 25-00 | 328-00 ' 303-00 | 762 | 100 | 0-231 |280,600 


A -Lüsdfactor. B -Wei OW eight of copper in tons. (Criss: section in millimetres. D— Millions 
of kilowatt-hours lost on the line. E — Millions of kilowatt-hours leaving the generating station. 
Е: Millions of kilowatt-hours entering the receiving station. G = Average losses per cent. H= 
Form-factor. I= Price in pence per kilowatt-hours at the receiving station. J — Price of energy 
at the receiving station. 
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possible long-distance transmission and the paralleling of numerous 
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depend on their location. 


kilowatt-hour. Rates for electric power are 
therefore adjusted according to individual 
circumstances influenced principally Бу 
capital charges, interest, and depreciation. 
and operating costs. Thus a consolidated 
system operating many generating and receiv- 
ing stations scattered in different directions 
will necessarily have different rates for power 
purposes. The present electric power rates 
on practically all hydro-electric systems of 
any importance and magnitude are based 
on а fixed charge per horse-power рег 
month plus a definite amount per kilowatt- 
hour as recorded on the meter. "Table IV. 
is representative of a large hydro-electric 
system and shows the price of power at two 
receiving stations. (B) being over 180 miles 
from one of the generating stations. Figs. 7 
to 12 are examples taken from actual practice, 
end may be useful to other companies about 
to adopt this method of charging for electric 
power. 

It is the author's opinion that in future 
years provision for reserve plant will not be 
made. А properly designed and constructed 
hydro-electric transmission system should 
not require any reservesteam and gas plant. 
It would be better to spend the money 
intended for this plant in additional mach- 
тегу at the generating station and on a better 
designed and constructed transmission line. 

lt is difficult to realise fully the vas: 
amount of responsibility that rests upon the 
chief operating engineer in charge of such а 
transmission system. Мо matter what 
ingenious scheme is adopted to provide for 
perfect switehing, an interruption of a circuit 
carrying 25,000 kw. will mean a compara- 
tively long delay and probably a great loss 
of money. Take а case where the whole 
25,000 kw. is being transmitted to one 
receiving station over the one line to а 
distance of, say, 80 miles, it will probably 
take from 5 to 15 minutes to arrange the 
manipulation of necessary switches in the 
generating station, transmission line sec- 
tions, and receiving stations, апа will 
These switches in the case of the line 


steam, gas, and water-power plants scattered about within a radius 
of from 20 to 200 miles an economical success in 80 far as being able 
to give any class of consumer cheaper power than it is possible for 
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Fig. 11.—RESULTS OBTAINED UNDER THE METHOD IN Fic 9 OF 
CHARGING FOR ELECTRIC POWER. 
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the individua! plant to generate. In the actual cost of hydro- 
electric power development there are so many variables for different 
systems as to make impossible anything like a standard cost per 


would be fixed in the patrol houses or adjacent to them, and ready 
to be operated at а moment's notice, and those in the generating 
and receiving stations would probably be manipulated from the 
control board. To order the closing and opening of switches and 
locate the faulty section is one of the simplest duties of the chief 
operating engineer. What really confronts him is a situation of a 
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more serious character, whioh requires considerable thought, founded 
on long experience, thus preparing him to act quickly and with 
safety to life and property. Some of the most difficult problems 
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Table IV. 

Kilowatt-hours. | Price е ' Price кл 
d. d. 
100to 199 | 4-00 4-50 
200 , 299 | 3-50 4-00 
400 . 609 | 3:00 2-75 
700 ,, 999 2.50 2-62 
1.000 ,, 1,499 2-00 2.50 
1.500 „ 1.999 | 1-75 2.25 
2.000 and over 1:50 2-00 


that confront him are :—How to avoid a complete shut-down of the 
system when a load of this magnitude is interrupted by a short 
circuit and by a throwing-ofT suddenly of probably 50,000 kw. as a 


Fie. 13.—Metriop of CHARGING FOR ELECTRIC POWER. 


re ultof the “short-circuit.” How to get the entire system in regular 
operation avain in the quickest time and at the least expense to the 
power company. How to regulate the voltage when 25.000 kw. is 
added to one. or at the most two circuits, already fully loaded or 


Cost per kilo-watt-hour in pence. 
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Fio. 14.—Метнор or CHARGING Cost PER HonsE-POWER PER YEAR 


AT Various Loap-Facrors TO EQUIVALENT Cost PER KILOWATT- 
OUR. 


operating at nearly their full capacity without taking off any con- 
sumer. How to regulate the load so that the power company and 
Consumers get the minimum amount of loss. In this there may be 


probably 10,000 consumers affected, and the whole city left in dark- 
ness and tramway service stopped at the most important hours of 
the night. 


We give below an abstract of the joint discussion on the above 
Paper and that by Messrs. В. Borlase Matthews and С. T. Wilkinson, 
which took place on Thursday. January 26th. The discussion has 
been adjourned to the mecting on Thursday, February 9th. 

Mr. Dread С. Jackson (President of the American Institute of Elec- 
trical Engineers) said the subject of high-tension transmission was one 
of great interest in America, for the centres of utilisation of large powers 
were far removed from the water powers themselves. They had also 
great coal mines, but again they were in many instances remote from the 
important centres of power manufacture. The consequence was that 
they had the problem of getting the available energy to the centres of 
utilisation. Accompanying that problem they had the proposition facing 
them that the railways were apparently moving rapidly towards the elec- 
trification of their systems, and it was now being thought by some that 
great power generating plants of about a quarter of a million horse- power 
each might be erected at various intervals along the line, with steam tur- 
bine generating stations, which would be able to supply power in conjunc- 
tion or in competition with the large water-power transmission undertak- 
ings. Such a combination of power from the coal mines and from the 
waterfalls would provide an almost universal service. Мг. Ferranti many 
years ago suggested the entire power supply from a few stations, but the 
suggestion was not looked upon as possible. Now, however, such power 
houses were coming to be regarded as quite practicable, and some hun- 
dreds of thousands of kilowatts capacity were to be found in one station. 
As an instance of the way they had in the States come to look upon high 
voltages, the services for the inter-urban electric railways might be cited. 
These reached from village to village and from city to city. In some 
instances they were quite large systems, having some 600 or 800 miles of 
track. They were worked with continuous current at about 600 volts, 
the power being generated in two or three power houses, and transmitted 
at 35,000 to 60,000 volts, and those lines were handled by the ordinary 
railway staff. The limit of practicable voltages was said by some engi- 
neers to be as low as 200,000 volts, while others put it at 300,000 volts. 
If it could b» increased to 500,000 volts it would be possible to couple up 
remote cities in the States, but there would be difficulties in the way of 
wires and the corona before they could get much farther than present 
practice had reached, 

Mr. B. WELBoURN also spoke. 


POWER NETWORKS.* 
ВУ J. В. DICK, B.SC. 


Summary.—After briefly comparing lighting and power networks? 
the author discusses conditions for maximum economy. 


A distribution system, supplving a power load onlv, 18 not 
subject to the same narrow limits of working pressure or 
voltage regulation as a lighting network, and the amount of 
copper to deal with the same output can be made substantially 
less. In the lighting distributors the drop in pressure must 
not exceed the legal limit of 2 to 3 per cent. Three or four 
times this amount can be allowed in mains for power only, as 
there is no phenomenon with motors corresponding to the 
effect of low voltage on incandescent lamps. For the latter 
purpose, pressures above 250 volts are impracticable with 
carbon lamps, while with metal filaments (apart from the 
question of size of conductors) à much lower figure would be 
preferable. 

The voltage drop in the mains does not unduly affect the 
efficiency of motors, although it reduces the working speed, 
but this can be allowed for, in relation to the machinery 
operated, by adjusting the ratios of the driving gears. With 
alternating or polyphase motors the speed is independent of 
the pressure drop in the distributing system as long as tlie 
frequency is kept constant. The question of speed regulation 
is of great importance in many industries, such as the textile, 
and in no application of electric driving is it negligible. Even 
where а consumer pays only for true watts, measured through 
a wattmeter, he should insist on having the voltage and fre- 
quency kept within reasonable limits. The consequence of 
running with low voltage and speed is that the output per 
machine-hour is correspondingly less and the consequent 
annual loss for a whole factory or works may amount to a 
considerable sum. 

Polyphase motors exhibit a decided advantage over direct 
current in respect to constancy of speed. 

It will b» seen, then, that the conditions for power and 
lighting networks are very different, and the common practice 
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of making a network to serve both purposes renders the 
capital cost qua power а go d deal higher than it might be. 
In the majority of installations. up till now, the same mains 
furnish both power and light, but for industrial areas where 
it is hoped ultimately to satisfy practically every demand for 
power bv electrical means, it is at least worth considering 
whether it would not pay in such cases to put down a separate 
network for power. 

There is everv probability that the price of electric energy 
could be made substantially smaller than with a common net- 
work. Incidentally, some saving could be effected in the 
consumer's inst lation owing to there being no necessity for 
expensive motor starters, which are indispensable on lighting 
mains so as to prevent fluctuations 1n the pressure. 

The design of a power network is usually dependent on the 
condition that the energy lost in the mains should not exceed 
a certain proportion of that usefully emploved up to a limit of, 
sav, 10 per cent., and the maintenance of a constant pressure 
within 2 or 3 per cent. limits 18 practically ignored. The 
question, then, to be settled is how best to choose the sizes of 
all the conductors, so that not more than the percentage loss 
allowed takes place. 

The voltage for the purpose of this investigation can be 
taken as fixed. and if it be decided to have à low-tension 
svstem it would not exceed 500. The actual value of the 
voltage does not affect the problem now to be considered. and 
for extensive areas with heavy loads it may give the highest 
absolute economy to use a pressure of many thousand volts 
with secondary networks at lower pressures. 

The issue having been narrowed by the careful choice of a 
working pressure. and the percentage loss of power allowable, 
the condition characterising the best sizes of the conductors 
emploved is that the total weight or volume of copper in them 
13 а minimum. To avoid complications the svstem of con- 
ductors is assumed to be like a set of feeders supplying a tram- 
wavgso that there are usually no closed loops or equalising maisn. 

The power lost in the mains is p, equivalent to x per cent. 
of P, the power transmitted— 

Ie р l 
pars. f (the resistance being — as before), 
where c is the effective current in any section of the svstem 
of length 7 and cross-section. s. The constant factor f is 
dependent on the choice of the svstem. being 2 for a two-wire 
direct or alternating and 3 for a three-phase svstem. 


Volume of copper =W=<f.1.s. 


In order that this quantity may be a minimum it has to be 


differentiated with respect to s and equated to zero. Then 
У. 48=0. e . е е e е . (1) 
If the expression for the power lost be also differentiated with 
respect to s and equated to zero 
lc? 
N "EM $ 
= e ds —0 . . э ° e e (2) 


(c is not, strictly speaking, à constant, although treated as 
such in the above differentiation. No sensible error 1s intro- 
duced thereby, as a change in s, while keeping the loss the 
same, does not alter с much.) 

If the equations (1) and (2) are simultaneously true, the 
coefficients of ds must be equal, or 


°D. 


-< =constant= D? or 
8 5 


This indicates that the current density, to satisfy the con- 
dition of minimum volume of copper in а svstem of mains 
characterised by a definite percentage loss, must be constant 
throughout, or. conversely, if а constant current density 1s 
used, the amount of copper will be a minimum. 

It will be observed that Kelvin's law 18 а particular case of 
the general law of " constant-current density.” The per- 
centage loss in the feeders under Kelvin's law is not fixed 
beforehand, but is dependent on the economic factors of the 
generating plant and maius taken together. Whatever its 
amount, it can be allowed for by regulating the pressure at 


the generating station so as to furnish what is necessary at 
the pomts where the power 1s used. 

The fundamental difference between the design of lighting 
distributors for а minimum weight of copper, where the 
voltage drop їз fixed, and that of power mains, where the 
amount of watts wasted is fixed. can be recognised bv refer- 
ring to the characteristic equation. of the former problem 
already considered at some length. which is e 52 = constant. 

Tnserting the constant value of the current density c/s- Din 
the expression for the total watts wasted, 

E 
р=Ў/ |, 
KS 
D 
: vC 
p- [ ~el. 

In order to render this formula convenient for practical use, 
it is better to insert the known values of the horse-power 
taken by the motors instead of the current values. This sub- 
stitution involves the value of the voltaves. If the motors 
are at different distances from the station their voltages may 
vary considerably, but an average value V, can be assumed, 
so that the power absorbed bv the motors 15 

P=n.cV,. cos ¢. 

This is applicable to any svstem of distribution, With 
direct current. п_-1. cos $ = 1: with three-phase n= + 3, and 
cos ф is the power factor of the particular load. The expres- 
sion for р. by substitution, becomes 


peeps 


, 
K 


D 
k.mnV,cosQ 
Dividing both sides bv the total power taken bv the motors 
УР, this equation reduces to 


р==} SPE 


Toy. I.D >PI 
100 ` к.п. Cos ф NP 


where z is the percentage loss allowed and V is the "bus bar 
pressure. 
‚ СУР/ 

The expression ур Tepresents а length equivalent to a 
mean distance from the central point of supply which would 
give the same losses if all the motors were installed there 
instead of in their actual positions. In this imaginary con- 
ductor of length 7,, the volume of copper and the amount of 
power transmitted per square inch would be the same as 1n 
the actual mains. This conception of a mean length of main 
greatly facilitates calculations with the formula. Instead of 
expressing P in kilowatts, the horse-power rating may be 
used. The simplified formula becomes 


до А] о) 
100° k.n.cos ^" 


This enables D, the current density, to be ascertained if 7:100, 
the percentage loss in the mains, has been fixed upon. И no 
limit is laid down as to power loss, the best solution of the 
problem is obviously that given by Kelvin's law, which deter- 
mines the current. d-nsity and lets the total loss attain its 
corresponding value. 

The formula, however, furnishes a ready means of indicating 
the total percentage loss with Kelvin’s law. The rigorous 
application of the principle of a constant-current density 
involves a change of cross-section at every point where an 
installation is connected to а long length of main L. But it is 
possible to find an average current in the main, if а constant 
cross-section be taken (as is customary in practice), which 


will give the same loss of power. If c4...... c, are the currents 
in the various sections of lengths fi...... l, the power lost is 
equal to X(¢,7/, +" 4- ...... eeh = Хуе = СР by hypothesis. 
where C is a constant current through the main. Then 
C СЇ 
L' 


C ; 
andas = "De constant, $ can be at once determined. 


This principle of constant-current density can be proved to 
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be applicable also to any closed network supplied bv а number | 
of feeders, for such a system' can be transformed into an 
equivalent one in which the distributors are cut at the points 
-of lowest potential between adjacent feeders, thus forming a 
set of " open” conductors, such as has just been considered. 
Thus the condition of constant-current density holds true 
generally for any system of power mains designed for a mini- 
mum volume of copper. 

One awkward feature in the results of this method of cal- 
culating cross-sections manifests itself where there are one or 
two of the groups of motors fixed at distances from the supply 
point which are much longer than the average. In such cases 
the actual voltage at their terminals may exhibit such a large 
drop as seriously to affect their working speed. The cross- 
sections of their particular mains should then be adjusted so 
as to be heavier than that required bv the formula. Natur- 
ally the designer will have to be content with a less economy 
of copper than the maximum, but for such conditions this is 
unavoidable. The question of temperature rise must be 
considered in any of the current densities derived from the 
formulæ. 

Where power is used in large units over an extensive area, 
as in shipyards, mines, &c., it would appear to be preferable 
{especially with overhead mains) to keep the conductors for 
power and lighting distinct. For town supply svstems there 
are other circumstances that affect the question—for instance, 
the inconvenience of having two sets of mains and services. 
and the loss of the advantage due to the diversity factor of 
the lighting апа power loads when supplied off the same con- 
ductors. 

It is, however, important to keep clearly in view these 
fundamental differences in the principles of design of mains 
for the two classes of supply. 

For a complete investigation of this method of dealing with 
power networks, consult the work of H. Cahen, published by 


A. Seydel, Berlin. 
nO ——— — M 


THE FUNCTION AND LIMITATION OF FOOL-PROOF 
DEVICES. 


We give below a short account of a discussion on this subject 
opened by Мг. W. A. Wilson at a recent meeting of the 
West of Scotland Branch of the Association of Mining Electrical 
Engineers. 

Мг. W. A. Упзох said: I submit for discussion the view that the 


fundamental object of all protective devices should be the protection of 


plant, and that the protection of human life should only be secondary, — 1 
muntun thet th» expression “ fool-proof " should be confined solely to 


such apparatus as may have to be handled hy fools by reason of their 


vocation : but that apparatus to be handled by skilled men should only 
have such devices attached to it as will protect men who are thoroughly 
conversint with their working, and will in no wise hamper the skilled 
attendant or render the apparatas accessible with difficulty. My reason 
for suggesting that there should be such limitation is that there appears 
to be a growing tendency t» surround all electrical gear with devices and 
Safeguards, the principal object of which Appears to be the preservation 
of human life irrespective of whether or not it interferes with the action of 
the trained engineer or the industry for whose benetit he works. It is 
doubtless properto hive gear at the working face of a mine, which is in 
daily use by men skilled in the winning of coal, so protected as to pre- 
clude, if possible, the chances of Shock. lt is equally proper to insist that 
а fuse on a switchboard shall not be in such а position as to damace the 
eyes of the attendant in carrying out his duties. It is proper, too, that 
the most absolute precautions should be taken to see that no man «hall 
Dp Men A a until it is detinitely known 
aie o Cpenarged. In such things as these the desir- 
us У vt preserving human life is an important factor: but it becomesa 
DE when, for example, you begin to hedge in the switeh- 
YA ue h fences or instal in the power station devices which are in- 
о RT o the objecta of this Association, 1 take 
tenden ЫН Side D pu | riving anything to do with the Sedis 
present is пр o T t2 electrica] plant. Fhe tendency of the 
of precaution түзү a yel ошо Dime, si atrophy the sense 
deductive facultios aioe chin ULL ие 
pied aa aa ph is : iological axiom that organs become atro- 
developed ig no loi enr e oa the function A weh {ш isa 
de ici t. iuc A l'he primary function, then of certain 
should only be ee : a n l'hese are in such positions that they 
Tito. P о | о ski SSH 1 here is no necessity, then, to 
tions that the а а Шын intended for such pos 
d màn may have to use them, and in this case, in 
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addition to the function of protecting the plant, they must also be de- 
signed to protect the workman. In the design of such apparatus the 
relative importance of these two functions must be taken into account, 
but in no case should the first factor be relegated to а second place, 
whereas the second factor may, after consideration, be eliminated 
altogether, 

Mr. Н. А. McG rrie’s opinion did not quite coincide with Mr. Wilson's 
statements. He thought that human life should be the first considera- 
tion in a mine, especially now in view of the heavy claims that could be 
made against colliery proprietors when accidents occurred, He certainly 
thought that “ fool- proof " devices could not be eliminated outside of the 
power or sub-stations, and that they were specially necessary on plant 
which was used at the working face by unskilled labour, He also thought 
there were certain devices which could not be termed exactly 7 fool proof " 
as they were now considered essential т power stations, such as the 
governor on а high-speed engine or the emergency governor on а turbine. 
Хе. Most of the automatic. devices used in power stations were 
essential, as on looking at the returns in connection with death by electric 
shock he found that approximately 84 per cent. of the persons killed were 
termed " skilled labonr.” Therefore, he considered skilled required as 
much protection if not more than unskilled labour. The best engineers 
made mistakes, 

Mr. SipNEY А. мох thought there was some confusion of thought -n 
regard to the meaning of the term “ fool.proof." Many safety devices 
and automatic devices must be distinguished from fool-proof devices, 
such were automatic cut-outs, no-voltage releases, sectional switches for 
isolating parts of high-tension switchgear, &e. Again, fool-proof devices 
could be classified. There were those devised to safeguard from accidental 
injury, not only the operator and his fellow workmen in the ordinary 
course of their duties, but also the skilled electrical attendant. Nuch 
were gate end boxes from which plugs could only be withdrawn when the 
switch was otf, iron-clad switches with interlocked fuse boxes. &e. In 
many cases the safety afforded by such apparatus could be effectually 
secured by a much simpler and less expensive method. Не preferred, 
however, to designate apparatus emploved in this manner “ inter- 
locked safety device " rather than ** fool- proof." Secondly, there was the 
true fool-proof device, namely those devised to protect the machinery 
from a careless attendant. How far foolproof devices of this class 
could be dispensed with depended on a very large number of factors, the 
merits of which must be considered for each individual case, not the least 
important being the danger to human life through the occurrence of the 
contingency which the device was designed to prevent. 

Mr. Tuos. Рномзох was also afraid the human life factor must remain 
in the first category, and that what was wanted was the most simple form of 
protection. In his opinion many manufacturers had a lot to learn about 
mining conditions. For example, what was there to prevent coal-cutter 
machine men opening out a gate end box, doubling the fuses, and rushing 
the motor til] something gave ont ? 

Mr. Marr. Bain, jun.. also referred to the gate end box fuse trouble. 

Mr. Jas. К. Вехѕох, from the managers! point of view, could not йөге 
human life so easily as advocated by Mr. Wilson. In this connection he 
was still of opinion that compressed air gave the safest form of energy for 
working at the face. 

Мг. ALEX. ANDERSON (Chairman of the Branch) said he agreed with 
Mr. MeGuflie that the greatest care should be exercised in the design of 
gear for the protection of the operator. It could be overdone, however, 
introducing further dangers in protecting against others. The ease with 
which fusescould be increased Incapacity wascertainly à drawback to this 
method of protection when operated by reckless men who knew how to 
tamper with them, but the introduction of the automatic oil break switch 
had not got rid of the facility offered to the same people of increasing the 
capacity of the protecting device. There was still a great deal to be said 
in favour of the ordinary ironclad open type switch and protected fuse 
carriers for medium voltages. He instanced a case to his OWN personal 
knowledge where an oil break switch was apparently ** otf," but he had 
received а violent shock when he came to handle the motor. Án air 
break switeh would have avoided this. No-voltaye releases had also been 
mentioned as a means of safety, and no doubt they were good, provided 
they worked properly ; but in many collieries gear of this kind was dis- 
tinetly unreliable, and unreliable gear was worse than useless as à means 
of protection from shock. — Electrical gear, like all other gear, should be 
of the very simplest, and provided it was properly installed, accidents 
would be as few as with other classes of gear. The highly complicated 
gate end boxes only led to economy in the number of gate end boxes 
used. with the result that longer trailing cables wereemploved. Astothe 
safeguarding of the fool, азап Association it was their business to do What 
they could in this respect. 

Мг. D. MARTIN thought Мг. Anderson had very aptlv summed up the 
discussion in that they as ап Association had to do what they could for 
the safeguarding of the fool In the speaker's opinion. however, there 
меге not so many fools as ignorant men, and they must educate the 
latter up to a certain standard so that he would realise that if he inereased 
the capacity of the fuses. for example, he jeopardised the life of the coal 
cutter or haulage motor. Unquestionably the miner inevitably, by 
reason of his vocation, became a more or less reckless man. On top of 
that, again, he had the output worrying him all the time. Mr. Anderson's 
remarks, regarding a shock through the ой of an oil break switch, pointed 


to the oil having become carbonised. Mr. Benson's apprehensions re. 


garding safety at the working face could be eliminated by the use of a 
lower voltage, such as could be obtained by transforming down at the gate 
end box. Earthing was now considered essential to electrically-driven 
machinery, such as motors, &e., and it was almost the safest © fı 'ol-proof S 
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. device there was forc lectrically-operated gear below ground. The danger 


was that it was not easily maintained. 
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“THE ELECTRICIAN’? INDUSTRIAL SUPPLEMENT. 


With “Тнк ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplements," to be published from time to time 
with “THE ELECTRICIAN.” The fiftv.third issue of the Supplement was 
published (Gratis) with the number of “Тнк ErrEcTRiCIAN" for 
September 23. and this was the last of the monthly ‘ssucs. “THE Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT" to “THE ELECTRICIAN " isnow 
issued weekly (Gratis). It will befound towardsthe end of the present issue. 


ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of * The Electrician " for January 6. This 
Supplement (Tables IV., V. and VI.) dealt with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table HI., Electric 
Power Companies, was published (Gratis) with our issue for January 
13; Table I., Electricity Undertakings with no Tramway Load. 
was published (Gratis) with “The Electrician’ for January 20; 
Table Ia., Electricity Undertakings taking Supply “т Bulk," and 
Table IL, Electricity Undertakings with both Lighting and Traction 
Load, was published (Gratis) with our last issue. On February 10 
will be issued Tables VII. and VIIL, Electricity Works and Electric 
Tramways and Railways in the Colonies and some places Abroad ; 
and on February 17 a complete Alphabetical Index for Tables 
I, to VI. will be published (Gratis). 


SOME ASPECTS OF ELECTRIC COOKING. 


It is encouraging to note the increasing number of investi- 
gations that are being made into the merits of electric 
cooking. for only by using electrical apparatus and com- 
paring its performance with the results obtained by rival 
methods can useful information be gained. Already 
during the present session this subject has occupied the 
attention of the Institution of Electrical Engineers on 
three occasions, the latest contribution being by Mr. H. 
Grav at the Manchester Local Section where a very interest- 
ing discussion took place. Our readers will find an abstract 
of both the Paper and the discussion in the current issue. 

It is evident that opinions are rather divided on certain 
points. One of these relates to the type of apparatus to be 
used, which may be divided into the self-contained and 
the hot-plate types. The first-named type is that which 
was originally employed, and it is quite obvious that the 
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efficiency of the self-contained vessel must be materially 
higher than that of the ordinary tvpe of utensil placed upon 
a hot-plate. The contact between a hot-plate and a 
saucepan placed upon it is liable to be bad, and therefore 
inefficient from the point of view of the transference of heat. 
This inefficient contact is probably rendered still more 
ineffective as the saucepan or other vessel becomes worn. 
Investigators are liable to forget this point and to use 
saucepans in the best condition, thus obtaining а high 
efficiency. Unfortunately, the cook is not likely to under- 
stand the desirability of having a true and clean surface to 
the bottom of the: saucepan, and, indeed, the knowledge, or 
want of knowledge, of the average cook will always be a 
stumbling-block where апу refinement of regulation is 
necessary or desirable. 

Although the self-contained type of apparatus is advan- 
tageous from the point of view of efficiency, there are two 
objections to its use. The first is that the cost of such 
apparatus is rather high, and the second is that flexible 
cords must be used. The hot-plate type of apparatus has 
the great virtue of simplicity, and can be used in precisely 
the same way as the ordinary kitchen range. On the other 
hand, so long as the charge for energy is at all high we think 
that the self-contained apparatus will appeal to the class of 
householder who wishes to keep down his quarterly account 
and does not wish to embark on a large equipment at the 
start. 

Another point upon which opinions seem to be somewhat 
divided is whether the price of energy should be as low as 
possible, or whether it should be raised somewhat with a 
view to diminishing the charge for the hire of apparatus, 
Generally speaking, we think the consumer will prefer to 
have the energy supplied at the lowest possible price; he 
will then be more free to hire apparatus, or to purchase it, 
as may seem desirable to him. The object in the mind of 
those who advocate raising the price 13 the commendable 
one of placing more expensive, and, therefore, presumably 
more reliable, apparatus at the disposal of the consumer. 
The point is, perhaps, а little difficult to decide, and, in 
some cases, the higher price may be justified by the results. 
А case in point is the supply of electrical energy bv Mr. 
Seabrook at Id. рег 900 watt-hours, as against the usual 
Id. per unit for heating and cooking, the difference in the 
two priees being sufficient to provide the necessary charges 
on the cooking apparatus installed in the particular tene- 
ments in question. In this instance, however, the present 
difficulty does not arise, as the charge for hiring 1s 
entirely included in the charge for energy. In cases where 
the apparatus is rented at so mucha quarter it is a question 
whether the lowest possible charge for energy is not a 
greater inducement to the consumer than ‘a higher charge 
with a smaller quarterly sum for his cooking appliances. 

From the discussion on Mr. Gray’s Paper it is noticeable 
that the question of supplying hot water for domestic pur- 
poses presents a considerable barrier to the wholesale 
adoption of electrical methods. We doubt if it is gener- 
ally realised how much hot water is required in the average 
household. Whatever electrical method is adopted there 
is no possibility of diminishing the quantity of heat required 


and the consequent amount of energy necessary to effect 
the heating of water; it is possible, however, to supply 
that energy in a more or less convenient form. From the 
supply point of view, it is obviously distinctly inconvenient 
to supply the energy as and when the water is drawn off 
and more cold water has to be heated. If the energy is 
supplied in that мау the current required must be com- 
paratively heavy at times, and. consequently cannot be 
supphed at a cheap rate. If, on the other hand, a con- 
siderable reserve of water is maintained at a high tempera- 
ture and electrical energy is constantly supplied to this 
body of water, there is no reason why a comparatively 
small current should not be applied continuously to the 
work of heating. There would necessarily be some varia- 
tion in temperature by this method, but if the water-tank 
is sufficiently large these variations would not be incon- 
venient for domestic purposes, and the energy required 
could be supplied at а verv low rate. It is essential that 
the charge for energy should be verv low if this part of 
the problem is to be solved satisfactorily, and the only way 
out of the difficulty appears to be to arrange matters, on 
some such lines as those just indicated, so that a constant 
load is obtained. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, port 
free, on receipt of published price, adding 34. for booga published under 3a. Add 
10 per cent. for abroad or for foreign bonka.) 


The Steam Engine and Other Heat Engines. By J. А. Ewie, 
F.R.S. rd edition. (Cambridge : University Press.) Pp. xvii. + 
-604. 15s. net. 

Since the appearance of the first edition of this book some 16 
years ago there has been much experimental investigation into 
the theory and practice of heat engines. Efforts appear 
generally to have been concentrated first in the direction of 
perfecting mechanically turbine and reciprocating steam engines, 
and latterly on the introduction and development of gas and 
oil engines. The last issue of this book has been enlarged by 
some 150 pages, in many parts re-written and generally те- 
vised ; the increase in the number of pages (30 per cent.) is 
due to the consideration given to recent research work cover- 
ing a large field. The general arrangement of the work has 
not been altered ; in its new form it is a valuable addition to 
the few English books dealing with the more advanced theory 
of heat engines. The work has several unique features, some 
of which will be noted in due course. 

Prof. Ewing in this edition has abandoned the Fahrenheit 
scale of temperature and has adopted throughout the Centi- 
grade scale. He contends, and quite rightly, too, that to 
adhere to the Fahrenheit degrees and the quantities dependent 
upon them is to maintain a wholly unnecessary and exceed- 
ingly inconvenient barrier, not only between applied science 
and the science of the physical laboratory, but also between 
the engineering of England and that of other countries. His 
action, is being supported by some of the foremost engineering 
colleges in the kingdom. | 

The chapter on steam turbines, which is entirely new and 
occupies some 50 or more pages, 18 comprehensive and beauti- 
fullv written. The characteristic examples of Parsons type 
marine steam turbines (high and low pressure, with astern, 
axial flow turbines) shown on a folding plate are unusual 
amongst book illustrations, inasmuch as the design is up to 
date and representative of the best practice. Vacuum aug- 
mentors in marine service do not appeur to have been as bene- 
ficial as the paragraph dealing with them would lead one to 
suppose. In the illustration shown, presumably copied from 
that filed with the patent specification, the gear is not arranged 
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in the best way, and the main condenser is not quite suited for 
steam turbine work. 

In the appendix six pages of steam tables for saturated 
Steam are given, together with 10 pages of matter indicating 
the source of the equations used in the calculation of the tables. 
These tables are quite new and have been calculated by Dr. 
МоШег; being based on Callendar's equation, they are more 
trustworthy, and lack the inconsistencies of the older tables 
based on Regnault's experiments. The results of tests re- 
cently carried out at Munich go to affirm the accuracy of these 
tables and also of Callendar's work. 

Another unique and satisfactorv feature is the introduction 
of two Mollier diagrams (placed for convenience in a pocket 1n 
the back cover). These diagrams, whose co-ordinates are 
entropy and total heat in the one case, and pressure and total 
beat in the other case, are none too well known in this country ; 
they are due to Dr. Mollier, an able German engineer, and re- 
present graphically the properties of steam. They are par- 
ticularly convenient for solving steam-engine problems. For 
steam turbine design, wherein is required the velocity resulting 
from any given drop in pressure, the wetness of the steam after 
expanding adiabatically from given initial conditions, and 
the maximum available work done during such change in con- 
dition, these diagrams are true time savers. Being in 
graphical form, they convey through the eve information not 
so readily grasped from a perusal of tabulated numbers. А 
comprehensive description of the construction of these diagrams 
is given ; the “ properties of steam ” used in their preparation 
are those given in the appendix. 

The last chapter, in which is treated historically the develop- 
ment of gas and oil engines, together with the theory necessary 
to an accurate comprehension of the obstacles in the way of the 
pioneers, is very good, and if increased so as to form a book in 
itself would doubtless meet with approval and prove of assis- 
tance to manv. The Humphrey internal combustion pump is 
also considered in this chapter. 

In the chapter on the testing of steam engines, amongst the 
new matter mav be noted the few pages dealing with optical 
indicators. Prof. Hopkinson's indicator is illustrated. Re- 
ference is also made to torsion meters as applied to large 
diameter shafts, and an illustrated. description of the Нор- 
kinson-Thring torsion meter is given; the increase in the 
number of steam turbines and their adoption for marine service 
has necessitated this additional reference. 

The various well-known types of fire-tube and water-tube 
boilers are described in the chapter upon the production of 
steam; concomitant problems, such as the effect of the 
velocity of the gases, the production and forcing of the draught, 
mechanical stoking, superheating, &с., are treated briefly. 

It seems a pity that the chapter on the forms of the steam 
envine, or at least a part of it, is not introduced earlier, imme- 
diatelv after that on the early historv of the steam engine and 
before proceeding to that on the elementary theory of heat 
engines. 

Consideration is also given to the dynamics of reciprocating 
machinery, many pages being devoted to the balancing 
problem. Valve gears and governing devices are deseribed and 
analysed, and an excellent dissertation on the actual behaviour 
of steam in the cylinder is given. Throughout the book the 
author treats his subject in an admirable manner, and in sup- 
port of his statements refers frequently to the transactions of 
the various societies at home and abroad. These references 
will be found to be of service to those desirmg detailed informa- 
tion respecting some particular subject ; to such they form a 
valuable adjunct to the text and enhance the value of the 
book. A.C. 
Continuous-Current Machine Design. By Wittiam Cramer. 

(London: Harper & Bros.) Рр. xix. +240. 53. net. 

The designer of electrical machinery has, we think, to possess 
knowledge of two kinds. In the first place, he must have a 
good theoretical knowledge of the various magnetic and elec- 
trical actions which take place in dynamo machines, and also 
must be able to calculate with a close degree of accuracy the 
performance of a given machine. In addition, he must have 


knowledge of a more practical nature which will enable him 
to select the best machine, from considerations of both cost 
and performance, for any given duty. 

The student of design has then, in the first place, to acquire 
a sound theoretical knowledge. and must also become familiar 
with the various factors which affect both the cost and 
running properties of dvnamo machines. 

The book under notice is, according to the author's preface, 
intended for the more advanced student of continuous-current 
design, that is for the one who has passed through his second 
vear. So that the treatment is more of the practical side than 
of the purely theoretical. In fact, many of the algebraic 

roofs are given in an appendix, so that che text shall not 
`` look like excerpts from an algebra " in places. 

The two first chapters are devoted to the form and general 
proportions of modern continuous-current machines. The 
third is on the relative proportions of the armature paris. Then 
follow chapters on field magnet calculations, armacure reaction, 
temperature rise, armature windings, commutation, insulation, 
general mechanical construction and costs. ЕУ calculated 
examples of procedure in design and an appendix complete 
the subject matter 

The book as a whole is a verv good realisation of the author's 
wish—viz., to provide a good but cheap text-book on con- 
tinuous-current design. The arrangement of the book. the 
printing and the line diagrams are all very good. 

Mr. Cramp has used inch units throughout, which will appeal 
to those who still use such units for magnetic end other cal- 
culations. To those, however, who are accustomed to the 
C.G.S. system of units the reverse will be the case. It is much 
to be regretted that English writers do not all use the same units. 

The author is apparently very greatly in favour of round 
poles. The economy in field copper of the round over the 
square or rectangular pole, owing to the smaller periphery of 
the round pole for a given section, is obvious and generally 
recognised. In the normal case the saving in field copper by 
using a round pole instead of a square pole of the same section 
is about 15 per cent. The author. however, would have us 
believe that for a section of 50 sq. in. the weight of copper for 
a square pole 13 78 per cent. greater than for a round pole. 
Fortunately, calculations are given, and we find that. for some 
reason best known to the author, the winding depth for the 
square pole is taken as 2 in., whereas for the round pole the 
depth is only Ilin. Assuming that the two poles сап 
dissipate heat at the same rate per square centimetre of cooling 
surface, we cannot see the need for this large difference. How- 
ever, this is the only serious mistake we have discovered. 

In the chapter devoted to the general proportions of machines, 
curves might well have been given showing the manner ui 
which the ampere bars рег centimetre of circumference, and 
also the mean flux-densitv of the gap, vary with the size of 
machine. It is true that for large machines the variation 15 
but small, but with small machines the value of the armature 
strength comes down very quickly with decreasing diameter. 

The treatment of armature reaction might well have been 
a little more advanced, and curves given showing the effect of 
the armature currents on the flux distribution in the gap. 

In the treatment of interpoles it would have been of interest 
to have shown how the flux distributes itself in the voke. The 
value of the leakage coefficient for the commutatiig poles on 
full load. too. тау often be greater than L8. 

The sections devoted to temperature rise are verv good 
indeed, and well worthy of the attention of the designer, Com- 
mutation and armature windings, too. are dealt with very 
clearly. The little section on costs will be useful to the student. 
as also will the actual calculations of various machines. The 
chapter on insulating materials contains much useful infor- 
mation. 

In fact. the book is a very good little book for the money. 
In a 5s. work it is obviously not possible to include everything 
that could be desired on the subject of continuous-current 
design. Mr. Cramp, however, has succeeded in meluding 
almost evervthing that is of importance to the student. | 
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Diagram I. indicates the progress that has been made in 
connections to electric supply undertakings from 1896 to 1910. , 
Data are given for three-vear intervals up to 1908 and show 
the way in which the load on provincial stations has overtaken 


. CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


~ In our last issue we completed our Supplement Tables I., 
[А and П., in which are given details of the connections to 
stations supplying lighting and power only, stations taking à 
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bulk supply and stations having combined lighting and traction 
loads respectively, — In accordance, therefore, with our usual 
custom we have prepared diagrams showing in some details the 
Progress made during the past 12 months. 
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DIAGRAM 5.— CONNECTIONS TO THE SIX LARGEST ELECTRICITY SUPPLY 
STATIONS IN LONDON. 
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that of the London undertakings. In 1909, for the first time, the 
connections to the provincial stations exceeded 1,000,000 kw. 
and the rate of inerease was well maintained during 1910. 
The inclusion of several small stations in our tables this year 
has probably not had enough effect to prevent the com- 
parison being an unjust one. The general increase is, in fact, 
good, though purely alternating-current stations, together with 
some continuous-current stations, are finding their way into 
the * combined " class. Although a figure for Newcastle 13 
given in Table II.. this has been excluded in our calculations 
as the area supplied bv the Newcastle-on-Tyne Electricity 
Supply Co. includes а considerable part of the counties of 
Northumberland and Durham. 
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a. Battersea Borough Council. 

b. Bermondsey Borough Council. 

c. Brompton & Kensington Co. 

d. Chelsea Co. 

e. Fulham Borcugh Council 

f. Hackney Borough Council. 

g. Hammersmith Borough Council. 

h. Hampstcad Borough Council. 

i. Islington Borough Council. 

j. Kensington & Knightsbridge Co 

к. London Electric Supply Corporation. 
1, Notting Ни Co. 

m. Poplar Borough Council 

n. St. James. & Pall Mali Co. 

o. St. Pancras Borough Council. 

р. Shoreditch Borough Council. 

д. South London Erectric Supply Corporation 
г. Southwark Borough Council. 

з. Stepney Borouga Council. 

t. Woolwich Borough Council. 
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DIAGRAM 54.— CONNECTIONS TO REMAINING ELECTRICITY Supply STATIONS 
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Diagram 2 shows the proportion of connections to stations 
owned by municipal authorities апа private consumers in 
London and the provinces, while in diagram 3 the connections 
to continuous, alternating and combined stations are given. 

| London, Leeds and Sheffield all possess large and purely alter- 
nating-current stations, the trams in these towns being supplied 
from separate continuous-current plant. 

Diagram 3 shows the development of the power companies 
since 1904. 

Diagrams 5 and 54 show the growth of London undertakings 
from year to year. These curves are not truly comparable as 
the returns are made up to different dates. The City of London 
Co. still maintains its position at the head of the list. 
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Table I,.—Connections to Electricity Supply Stations in London and 
Provinces. 
— 59,685kw. 
Ее jv 32,278 kw. 
тонрон [|11999 FW) | со  26994kw. 
(385,591 kw.) 
— 76,904 kw. 
Companies co 27,522kw, 
(246,454 kw.) | co. 142,208 kw. 
— 566.158 kw. 
ЯСНЫ ‚| “ә 145,106 kw. 
PROVINCES ' " | eo. 425,819 kw 
(1,106,886 kw = | 
companies (|, 200kw. 
(192225kw.)| n, — 72826kw. 


Table П — Municipal and Company Connections (in Kslowatte). 


—- Municipal. | Company. Total. 
а 118,957 246,454 565,591 
Provinces ......- 914,665 192,225 1,106,886 

ee р ——— ыы шы шшш 
Total лз | 1,033,629 438,657 1,472,277 
NE o MM E EE ae D 253 
Table ІШ. — Connections to Continuous and Alternating Stations (in 
ГА | KWowatts) —— | o | 
| — | London. Provinces. Total. 
бойоп > аи 156,589 458,935 595,524 
Alternating -eee 59,600 150,506 209,906 
Combined ......... ...-... 169,202 497,645 666,847 
_ Total Г 36591 | 1,106,886 | 1,472,277 
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SUBMARINE CABLES FOR LONG-DISTANCE TELE- 
PHONE CIRCUITS. 


We give below an abstract of the written communications on 
Major O'Meara's Paper on the above subject that have been 
received at the Institution of Electrical Engineers. 


Mr. Кошо ArPLEYARD, in a written communication, said that his 
remarks applied particularly to the tests described in the Paper, and his 
object was to assist M clearing up some of the difficulties that centred 
round the attenuation constant. He proposed to denote this constant by 
a and not by В. а was specitied to be 0-01696 per naut. The tests 
in the Paper appeared to show that the actual value obtained was higher. 
In fact it was 0-0214 if the data given in Appendices IX.a and X. were 
taken as a basis. Had Major O'Meara used the empirical formula given 
on p. 16 of the Paper he would have obtained 0:0166 as the value for a. 
But to do this it was necessary to be certain that the ratio of leakance 
to capacity was 80. It was shown in Appendix ІХ.А, however, to be 
174. and the empirical formula must therefore be abandoned. Taking 
Breisig's value of S/wk for gutta percha, S/k 848. In any case, there- 
fore, the calculated value of а recorded by Major O'Meara was incorrect, 
and his value for the leakance was seriously in need of confirmation. 
Mr. Appleyard said he had calculated а as a function of the Jeakance for 
the new cable, and from his results it appeared that for a leakance of 
9$ micromhos a at 750 p.p.s. was 0-022, ; а leakanee of 11-02 micro- 
mhos corresponded to the value а 0-0166 given in the Paper. Unless the 
leakance was less than 11:77 micromhos а at 750 p.p.s. could not be 
less than the specified value. It was next important to ascertain how 
Major O'Meara arrived at his observed value of а 001666. In. the 
speech tests the discrepancy in the values of а obtained with various 
observers was 80 great as to render the results worthlos4, while to make 
matters worse the figure 0-076656 given in Appendix IXa. in Table B as the 
attenuation constant of the unloaded cable was incorrect. The value of 
the attenuation constant, taking the data given in that Appendix, was 
0-0521 or 0-0512, if a more favourable value for the leakance was assumed. 
This value gave 20-74 as the equivalent, in statute miles of standard 
cable, of unloaded cable. Deducting 14 miles in the one case left 6-74 
statute miles, as equivalent of the unloaded cable, and deducting 24 miles 
in the second case gave —3:26 statute miles, which was absurd. The 
speech test therefore entirely failed as a guide to the quality of the cable. 
The tables in Appendix IX.a. showing the conversion from nautical miles 
to kilometres for the unloaded cable, were in need of revision. In the 
current measurement tests the formula Св -Cae—774 on р. 15 of the 
Paper was incomplete. It should be 
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С cosh ad і sinh ud. c?! -e-2! | 34, 
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where the two cables were of similir бур. The hot wire instrument 
ignored the phas? difference and the expression became that given by the 
author. И was, however, only approximat? and there was considerable 
difference in the values obtained by the two equations. The general conclu- 
sion to be drawn from these considerations was that there was no evi- 
dence inthe Paper to show that the cable satisfied the specitication,as regards 
the attenuation constant. But it was clear that the contractors were left no 
margin. On page 8 of the Paper it wasstated that “itisnot possible to predict 
with sufficient accuracy, by mathematical calculation, the results likely 
to be obtained by continuous loading, owing to the difficulty in attaching 
correct values to the electrical constants involved.” It might with equal 
truth have been stated that " owing to the difficulty in attaching correct 
values to the electrical constants involved " it was not possible to predict 
with sufficient accuracy by mathematical calculation the results likely 
to be obtained in respect to the capacity of a cable. For, owing to the 
irregular shape of the strand, it was extremely difficult to say what the 
effective diameter of the strand was. But this difficulty was overcome 
experimentally and the difficulty mentioned by the author could. b? 
similarly overcome. It was somewhat disconcerting to notice that in 
Appendix IX.a the capacity of the wire-whipped conductor was given as 
0:134, which was less than that of the core having the same strand. The 
figure would be more likely 0:185 mfd. This vitiated Tabl» В. It was 
stated on p. 13 that one reason for constructing the core of 160/300 
cable was that should the coils prove defective, they could be cut out 
and a cable obtained which would be the duplicate of the existing one. 
But a core of 107/150 whipped with one layer of 8 mil wire had a lower 
attenuation constant than an unloaded cable of 160/300 type, and Из 
cost was naturally very considerably less. | 

Prof. G. W. О. Howe, in а written communication, remarked that the 
author said а properly loaded cable followed a VKR law. Was not this 
also true of ап improperly loaded cable? It appeared that proper 
loading gave the minimum value to В. И, however, the loading gave 
other than this theoretically correet value it would alter the figure 


0-01 183. but would not alter the VKR. The KR law had nothing to do 
with the question of efficiency, except in the special sens» in which the 
working speed of a submarine cable might be taken as a measure of its 
commercial efficiency. He found no mention in the Paper of the relative 
phas? displacement of the various harmonies. Did telephone envincers 
depend entirely on amplitude * Was the loading gufticiently heavy to 
give any marked improvement in the phas? relations? Might they not 
find there а possible explanation of sume of the discrepant results obtained 
in the Paris experiments of Breisig and Devaux-Charbonnel ? He would 
also like to ask for further information as to what constituted drumminess 


and whether the exact cause of the phenomenon was fully understood ? 
The best receiver on а short land-line might not be the best on a loaded 
cable. Had tests been made with receivers of ditferent inductances, and 
if so, with what results 7 

Мг. E. H. Rayner said, in a written communication, he had attempted 
to measure the energy loss in a short length of gutta-percha covered wire. 
Such calculations depended on the assumption that the energy loss varied 
as the square of the voltage. The results were given in the following 
table :— | 


Cable: T т. of £25 тт. Conductor. covered with Gutta percha ¢ 


4 ó тт, Conductor VIVU. Frequency 50. 


В А Watts Volt- Power 
Volts. Watts. охо) АРС. | amperes. | factor. 
4.000 0-250 0:0156 | 000146. | 584 4:259, 
3.000 0-142 0-0158 (ОО г 3:33 4:236", 
2.000 0-02 0:0155 0-000726. | 145 4-31", 
1.000 0-016 0-016 0-000309 37 4-32", 


Could the author supply any figures of this source of loss (absorption of 
energy by the gutta pereha when subjected to an alternating difference of 
potential) on telephone cables ? He thought this loss could be ascertained 
by transmitting a musical note through a telephone cable at a known 
voltage and frequency, and measuring simultaneously at the two ends 
of the cable. The ditference of the readings of the two instruments would 
give the total loss of energy in the cable, and subtracting from that the 
(ЗВ. allowing for attenuation, the remainder would give the energy loss 
in the insulating material. Something on the lines of the air-core cable in 
Fig. 15 of the Paper, with just suflicient gutta percha to make a satis- 
factory covering for the wires, might become a practical way of overcom- 
ing the disadvantages of gutta percha. 

Mr. B.S. COHEN, in a written communication, said that a statement 
was made on p. 40 of the Paper that it had so far not proved possible 
to design а loading coil with an effective resistance below 6 ohms per 
100 millihenries. He would point out that in America an aerial line 
loading coil with an effective resistance of about half this value had 
actually been employed by the Western Electric Со. for some years. 
Dr. Thompson had referred to the difficulty of making calculations with 
one single frequency fit in with actual speech results. Perhaps a definite 
statement on this point might be advantageous. A large number of 
elaborate tests had been carried out in many different countries to find 
out whether there was any one single frequency which would give results 
when used both for calculating and for direct ex periment which would be 
in agreement with those results obtained by actual speech measurements, 
The methods adopted in carrying out these experiments had. varied 
considerably and yet it was noteworthy that the results obtained were 
invariably in close agreement. Опе direct method had been to compare 
the attenuation values obtained by using various mono-frequencies 
with the actual speech values. Over here a method of filtering the speech 
waves had in addition been used, and the Fourier series had also been 
obtained for the average of a number of different telephonic speech waves 
and several other distinct methods had been tried elsewhere, and the net 
result of all these experiments was to show conclusively that a single 
frequency of the order of 800 was the correct figure. This was as far аз 
the volume factor of audition was concerned. With regard to the other 
factor embodied in audition, namely articulation, the ratio of change of 
attenuation to change in frequency was known for various conditions of 
articulate telephonic transmission, and it was a comparatively simple 
matter to calculate or experimentally determine what this ratio was for 
any arrangement or device under investigation. 


Мг. J. Е. СоотЕ (National Telephone Co.) said. in a written communi- 
cation, Major О`Меата had referred to the degradation of transmission 
arising from joining circuits in parallel. The results obtained were con- 
firmed by experiments made a few years ago by the National Telephone 
Со. By the usual formula for small gauge cables the attenuation con- 


stant В =\/4р.КК should remain constant when the capacity was in- 
creased in the sime proportion as the resistance was reduced, but when 
а large number of conductors were put in parallel in that way the line 
impedance (y R/PK) was reduced to a very small value, and the prac- 
tical result was to put too much load on the induction coil. The above- 
mentioned experiments also showed why one of the claims made for 
multiple twin cable was never realised. There was, however, а gain 
where parallel lines were used for the local line in C. B. working, because 
the transmission allowance for the local line depended on the feeding 
current through the transmitter, and by paralleling the lines considerable 
increase of current might in some cases be obtained, with a consequent 
gain in transmission. Experiments had shown that in lines used in that 
way the allowance was governed by the ohmic resistance of the line, and 
that the effect of the increased resistance was negligible, at least up to 
2 miles of standard cable. In the case of the Woolwich tests (see p. 15 
of the Paper) it appeared that 10 S.M. were sufficient to annul reflection 
losses, as the attenuation constant was practically the same as with 
13 5.М. When, however, the cable was tested after laving (see p. 47) it 
was necessary to insert rather more than 20 S.M., and he would like to 

know to what the difference was due. With reference to formula for В 
(р. 16), it was stated that the attenuation constant indicated by a com. 

parison with the artiticial standard cable. required the value of S К to bo 

80. Was that generally applicable to G.P. cables, or only to the Anglo. 

French loaded cable, because on the experimental loaded С.Р, cable re- 

ferred to on p. 12, using the data given there, he found 8 came out at 

0-0436, instead of 0-0427, which was given as the calculated’value—re., 
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Continuously Louded Cables, Mechanical Data. 


laid. | М. 


————.—_— 
t 


Fuühmarn-Laaland (No. 2) | 1907 1044 


Korsor-N уро” Е | 1906 | 10:32 us T 
Along coast of Icleand and | 
| (1907 | | 


between Faró Islands... 
* Made up of lengths varying from 0:16 1:34 mile. 


1 Conductor made up of circular wire 81-7 mils, dia., surrounded by three trapezodial 


wires 94:5 x 197 mils. 
ee Вей Рша. — 
Revs. рег | Mutual cap. | 
Cable, | М.М. loop. рег М.М. por NM loop 
De. асро |с mahenge: 
Е CON Е RE" es 
Fahmarn-Laaland (No.2) | Тос | .. (0:087 0:077 | 18:2 | 
‚ T96 ' | 926 | 
Korsor-Nyborg esse | (ato Е. |... 0-254 | 0:236 172 
Along coast of Iceland and, | ge RE | 


between Faro Islands... 


— 


|) 


* At 765. The value at 1,225» is 9°42 per М.М. 


| | No.of Area of | Wrappi Insulation : 

| i No.of Area ol pping, Insulation ү 

When xd n con- ,copper, of iron | thickness | Calculated............ 14 - 
ND Ecc ee Me aae sheath. ` 

tr = sq. in. | wire, mils. | in inches. | 


4 10-0112 3x 788{ Air space \ yeg, 
per 

a.p. 0555 No. 

0-0078| 1x197 |G.P.0315| No. 


Real attenua- 
tion constant 


per N.M. 


SS 5 | 


| R O AB 


E ори РИ ыты = Se ee 
ead ^ Measured ....... 17 | 58(+176), 0021 
71(*176)' 0:026 


„шшш L. 


ously loaded cable, and of these the one just considered 
| was the most empirical At the other extreme was 
Prof. Larsen’s work, whose formule were summarised 
| in Appendix VIII. of the Paper. Larsen took asexperi- 
, mental data only the permeability and the specific 
' resistance of the iron wrapping, and from these he 
' calculated the inductance of the loop and the eddy- 
current loss in the iron. И was the figures yielded by 
those very fundamental calculations that had proved so 
| unsatisfactory. The intermediate procedure, not quite 
' so radical as Larsen's, was to make а preliminary test 
of а sample of the iron in order to find the permeability 
and the losses experimentally. He (Mr. Turner) believed 
the cause of the discrepancy lay in the rather obscure 
‚ magnetic resistance offered by a jointin theiron circuit. 
Dr. Breisig, in “ Theoretische Telegraphie,” slightly 
modified Larsen's expression for L, but he also omitted 
to take account of junction resistance.  'lhat this 
resistance must not be overlooked, and that when duly 
allowed for, satisfactory calculations could probably be 
made, was evident by the following figures. The cable 


(a) at 900— 


single layer of iron strip annealed after wrapping. Its 
inductance and resistance were measured, and from 
tests made on asample of the iron the permeability and 


4 per cent. greater than the experimental value instead of 2 per cent. It , the iron losses were independently calculated. Measured and calc lated 


happ:ned that 80 was the constant given by the Western Electric Co. for 
calculating 8 for a loaded air-space cable, and was obtained by taking a 
large number of actual values of 8 on loaded lines by speech tests against 
standard cable and ** seeing ” without constant, inserted in the formula, 
would give the same results. He was surprised to find the constant for 
G.P. cables was exactly the same as for dry core cables. The А.С. value 
was naturally the right one to use, but he thought it preferable to use the 
D.C. value, as it could be obtained with more accuracy. He would like 
to know how the figure of 0-138 given for the capacity in Appendix 94, 
and stated to be the А.С. value at 750 со, was obtained, for in the speci- 
fication оп p. 43 the maximum wire-to-earth capacity was given ав 
0:275 mfd. per N.M., and therefore the mutual capacity had à maximum 
value one-half of that, or 0.138, the same.as given for the А.С. value. 
Now, the A.C. was certainly less than the D.C. value of the capacity, and 
the average ratio between (ет, зо far as he could ascertain, was about 
0: I9, which would make the true value not more than 0-124. If this were 
inserted in the formula for В and В were taken as 0-0166, a value was 
obtained of 94-5 for the constant instead of 80. He thought he caught a 
glimpse of a cable from Italy to Sicily on one of the author's lantern 
slides. Was that a recent cable, as the only one he knew was that laid in 
1905. which had no iron wrapping. In addition to those given in the 
Paper, there was only one of importance, the second Fahmarn-Laaland 
cable, laid in 1907, whieh was a considerable improvement on the first, 
the attenuation constant being given as 0-013 per N.M., against 0-0184 
for the earlier опе, In Appendix УП. the capacities were given as 
mutual, but were they not really the wire-to-earth figures ? The values 
were just double the mutual capacities given by Dr. Breisig (“ E.T.Z.." 
April 20, 1905) for 1 km. loop. If. in the case of the first cable, а G.P. 
one, the mutual capacity was 0:324 mfd. per N.M., the wire-to-earth 
would be 0-628, and in the case of the last cable (also G.P.) it would be 
1:00 mfd. per N.M., which, he thought, were improbable values. In 
Appendix 1Х.а the 18-5efor the steady resistance per N.M. was not, he 
thought, quite correct, as the coils were given as 2:250 each, and they 
were placed at intervals of 1 N.M. Adding that to 14-420, the value of 
the cable per N.M., the total resistance of 16-67% was arrived at. In the 
last paragraph of the Paper he did not understand *' В per second." Не 
took it to be а misprint for ©“ 8 per N.M.” Also why was the frequency 
of 800 mentioned in connection with the speech test. The value for В so 
obtained was an experimental one, and did not depend upon any assump- 
tion as to what single frequency most nearly represented it. Why was 
В given as 00169, instead of 0-0166, as in Appendix IX.a? Was it in- 
tended to be some correction based upon a change of frequency from 750 
to 800 ? If во, he did not sce how it could be done for a speech test value. 
In conclusion, Mr. Coote gave the above data for some continuously 
loaded cables which will help to make the list complete. 

Мг. І. B. TURNER (General Post Office), in a written communication, 
said the author had shown how unsuccessful were the attempts to pre- 
determine the efficiency by mathematical calculation. Sir John Gavey 
spoke of a continuously-loaded cable designed by him in which the calcu- 
lated attenuation was nearly equal to the observed, and suggested that 
this was due to the use of iron strip annealed after the wrapping instead 
of wire left unannealed, but it could not be said that that cable marked 
any advance in the accurate predetermination of efficiency. The В of 
this cable was only calculated frum its inductance and resistance ag 
measured. The practice of the Post Office enginecrs was to measure the 
inductance, the resistance and the capacity of loop and loading coils, and 


then calculate В in the Heaviside formula, and this system was a pro». 


nounced success. As Prof. Fleming said, this formula belonged to the 
continuously-loaded cable, and was only applicable to coil loading at all 
in so far as the Pupin ratiosin 0/2 + 6/2 might be equated to unity. There 
were three degrees of completeness of calculation for the 8 of a continue 
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values for cable were as given above. 

Considering the absence of exact opinion as to junction resistance, at 
low flux densities the agreement was satisfactory. If the junction resis- 
tance had been neglected the neglected inductance would have been some 
5 per cent. higher and the resistance correspondingly altered. In the 
cable of Appendix IX. of the Paper the neglected junction resistance was 
much more important even than that. Dr. Fleming had spoken of the 
difficulty of measuring permeability with a small high frequency force to 
which the iron wrapping of a continuously loaded cable was subject, and 
had suggested that that difficulty might be responsible for the erroneous 
calculations of В, and he mentioned his method of deterimining д as а 
factor in the observed high-frequency resistance of iron wire. Hitherto 
he (Mr. Turner) had found no objection to the ordinary ring form 
core for determining the permeability of iron. His test rings had been 
of about 8 cm. in diameter, with an iron cross-section of about $ sq. cm., 
and wound with a single layer of 24 gauge copper wire. The measured 
inductance of such a ring gave the required permeability of the core, 
while the difference between its resistance under the appropriate alter- 
nating current and under direct current—which difference he would 
denote by r,— allowed the core loss, and thence the effective resistance 
of the loaded cable to be determined. Under these rings he had been sur- 
prised to observe that an increased current r. increased more rapidly than 
the square of the inductance or permeability, the pure eddy loss being 
proportional to B*, would make r,/u, constant, and the observed increase 
of Ге/м" indicated the core loss rising more rapidly than the square of В. 
This, he thought, could only be attributed to hysteresis, although at large 
forces hysteresis loss was roughly proportional to the 1-6th power of B, 
and was commonly supposed to vanish at very low forces.* А similar 
rise in resistance had been observed in loading coils at the Post Office, 
and in a Paper by Dr. Ebeling he saw it mentioned in connection with the 
German loading coils. If this hysteresis loss was present one would 
anticipate great difficulty in allowing for it in Dr. Fleming's resistance 
method of measuring u. For if и varied with the frequency it could not 
be assumed that the hysteresis loss per cycle was independent of the 
frequency, and consequently the ordinary method of separating hysteresis 
and eddy losses failed. In the absence of other published information, 
the following figures might be of interest in showing the kind of per- 
meability values to be reckoned with in the iron of a continuously loaded 
cable. The values of д enclosed in brackets referred to the wire after 
being overstrained as by wrapping round a copper conductor. 


Annealed iron wire Н = 0-01. 


— 


Test. | и. 
1,315 e | 144 (91) 

116 со | 134 (99) 
Ballistic. | 158 
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Mr. G. M. SHEPHERD (National Telephone Co.) said (in a written coms 
munication) in regard to the formule in Appendix IX., he would like to 
ask whether the constants in (1) were fora single wire circuit ? Although 
the expression for resistance in terms of one wire might be convenient to 
manufacturers, it would appear that to deal with the other three con- 
stants in a similar manner might lead to considerable difficulties, since 
the ratios, for instance, between loop and carth capacities or loop and 
single-wire inductance were by no means invariable. We were still in a 
transition stage as regards cable testing, but sooner or later the manu- 
facturer would have to work in mutual values just as the telephone 


* At indefinitely low values of Н, if » was to remain finite, it could easily 
be shown on а priori grounds that any remaining hysteresis loss must 
vary more rapidly than B?, 


tested was one whose conductors were loaded with a 
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engineer must think in them. Turning to the short formula given for 


attenuation, r4-0-141 i 
В * 63:2 7 U” 


; e . | Er ; 
which was said to apply to the special case of 2 millihenries greater than 
r ohms, he thought this limitation was rather too severe, as the type of 


formula Ж: R /K 
"УГ 


was known to apply quite closely, even when R was considerably larger 


| А "T . pL 
than L in millihenries. А better criterion was probably the ratio e 


where p was taken to be, say, 5,000 and L was in millilienries. If Е 
was 3 and upwards then the above shortened forms were aecurate enough 
for all practical purposes. In regard to Kempe's ex pression for the most 
efficient loading there was another factor, the terminal loss, which had an 
important bearing upon the loading limit, more particularly in the case of 
local junction lines. The formula 


ДО 


was a general statement of the value in miles of standard cable for a 
loaded cable of length /, where a was the attenuation constant of standard 
cable and / (L). F (L) were functions of L representing the attenuation of 
the loaded circuit and the terminal loss respectively. The latter function 
depended upon the form of the losses curve for any particular terminal 
condition. Аз an example, take the case of a loaded cable between two 
С.В. exchanges having subscribers’ lines equivalent. to, вау, 2 m. of 
39 ]b, cable. The above formula became 


.;/R 1271, K : 

m — 9-i9f (5 ge =’) V Lt 10:75 VL, 

and fura minimum, L, the limiting inductance per mile, was given by 
_ 0:0022/К. 
"02701 p] 215 

ИК was 0-054 mfd. per mile. Thus, if the line were 10 miles long and the 
conductor resistince 44а per loop mile the limit was 0-04 henry, aa 
against about 0-35 henry. if no terminal effect required consideration. А 
set of empirical formule like these for the terminal conditions usually met 
with in practice would save much “ eut and try " work. In reference to 
Prof. Thompson's advocacy of the inductive leak method of loading, 
Prof. Thompson was sceptical of the so-called mean speech frequency, 
though, by the way, he had suggested the employment of such a figure in 
his 1891 specification, Now, if a compensated cable were considered on 
the Thompson principle and the attenuation constant determined for a 
number of frequencies some rather curious results might be obtained. 
Assume that by means of suitably spaced bridged inductances a value of 
L' por mile was given on the line, and let the coils have negligible effective 
resistance, and the line negligible leakance, then В was given by 


ПГ Е 
0 28 B VE K— 2) VR^— р — pl. 


Now, let 
L= 0:5 henry per mile unloaded Paris cable. 


L - 0.0917 henry ,, 5 ji 
К = 0-12 mfd. 4 » " 
В - 12-5 ohms 55 3 T 
^v В of Thompson's line. В of unloaded line. 
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If the above figures meant anything the variation in attenuation over a 
region rieh in telephonic tones might amount to several hundred per cent. 
as against 10 per cent. in the case of the unloaded cable. Then again 
considering the characteristic impedance of the lines, ditferences of the 
same order were found —viz., a change of some hundreds per cent. for the 
Thompson line, against about 15 per cent. for the unloaded cable.. Load- 
ing of that sort was, therefore, likely to lead to distortion of a remarkable 
kind, though it might be well adapted to single-frequency telegraphy by 
alternating currents. Prof. Thompson pleaded for a practical trial of his 
syatem. That would no doubt be а matter of much interest, but until its 
inventor translated his faith into plain arithmetic, as Pupin did, series 
loading was likely to hold the field. 

_ Мг. Е, Jacon (Messrs. Siemens Bros. & Со.) (in a written communica- 
tion) said he would propose the term * space loadance," in contradis- 
tinction to “continuous Joadance," to describe the condition of self- 
inductance as obtained with coils and continuous iron wire winding 
respectively, Leakance must be considered as a property of a diclectric 
which was not a function of its insulation resistance. Electrification 
experiments made by Siemens Bros. & Co. showed, as did those 
mentioned by Prof. Breisig, that for viscous dielectrics S/wK was а con- 
stant, the value of which S was a function only of the material and inde- 
pendent of the capacity K, but that it was also independent of the tem- 
perature at any rate between 07C. and 25°C. The actual value of S/K for 
the core of the Channel cable at 750 со was 114 by direct measurement. 
The method proposed by Prof. Thompson of introducing inductances 
in parallel with the diclectric displacement current was re-introduced by 
Prof. Perry in his recent communication to the Physical Society as а 

contrivance ” to effect improvement in telephone transmission, but in 
the subsequent, discussion was not favoured by experts, for the reason 
that such a “ contrivance ” was more adaptable for tuning to one parti- 


cular frequency. Не (Мг. Jacob) would suggest that the most vitalobjec- 
tion, in the case of a single core cable, to such proposals was that à path 
was then afforded to the earth currents which would have free access to 
the conductor, while Prof. Perry's proposal of the addition of a split con- 
denser at cach such inductance leak was hardly within the region of prac- 
tical engineering in the present state of submarine cable manufacture, 
If Prof. Thompson would furnish a detailed specifieation of the actual 
electrical values of the *^ contrivance " he proposed for his inductance 
leaks be introduced in an Atlantie cable, it would be possible to deter- 
mine from actual manufacturing data the dimensions and the efficiency 
of such contrivance as to which we were hitherto in the dark, 
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CORRESPONDENCE. 


[n 
SYNTONY OF А QUENCHED SPARK. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: Mr. Galletti’s article on  Svntony of a Quenched 
Spark," which appeared in your issue of January 20ch, deseribes 
cercain experiments leading to a determination of the efficieucy 
of transference of energy from а primary circuit coniaining a 
quenched spark to an aerial as secondary. The result obtained 
is about 90 per cent., which is so much greater then the best 
figure (49 per cent.) obtained by us in out experiments described 
before the Institution of Electrical Engineers in. December, 
1909,* that we have been led io look into Mr. Galletti’s calcula- 
tions. 

A fundamental assumption made by Mr. Galletti is that the 
radiation coefficient of the transmitting aerial varies with its 
syntony to the primary, and the rest of his calculations depends 
on the truth of this. Now, this proposition concerning the 
radiation resistance of an aerial, which is uiterly opposed to all 
that is known about the radiation from an aerial, is deduced 
from the table of experimental figures on page 570 of the 
article. 

In this table two columns are given, one containing the 
mean square currents in the transmitting aerial and the other 
the mean square currents in the receiving aerial when the 
circuits are put various small amounts out of tune. From the 
figures as set out in this table Mr. Galletti concludes that the 
mean square current at the receiving end falls much more 
rapidly than the mean square current at the transmitiiny end 
as the transmiiting aerial departs from svntony wiih its 
primary. Now, a thermo-galvanometer was used at one end 
and a hot-wire ammeter aé the other, and the figures suggest 
that Mr. Gallettt has omitted to square the readings of the 
hot-wire ammeter, which would be necessary to make the 
readings of the two instruments comparable. If ihe figures 
given In the first column are squared it will be seen that ihe 
currents in the transmittmg and receiving aerials remain 
almost exactly proportional as the tuning 15 varied. This is 
just what one would expect, and it would follow from ihe cor- 
rected figures thaé the radiation from а transmitting aerial 
depends only on the mean square current in it and is inde- 
pendent of the aerial's syntony to its primary. 

Turning to the final calculations, in which the efficiency is 
deduced, we find that there 15 some mathematical confusion. The 
efficiency is calculated from two experiments, the first consist- 
ing in switching а resistance of 1 ohm 1n and out of ihe trans- 
micting aerial and che second consisting in switching a resist- 
ance of 0-5 ohm in and out of che aerial. 

In the calculations based on the first experiment the resist- 
ance of the aerial is neglected and the radiation resistance of 
the aerial is determined on that assumption ; in the calculations 
based on the second experiment the value of the radiation 
resistance determined in the first experiment is used to calcu- 
late the value of the resistance of the aerial, and though this 
was considered to he negligible before, it now turns out to be 
large. 

Thus the calculations must be incorrect even if they are not 
vitiated by the assumptions criticised by us at the beginning of 
this letter. We are, &c., 


| W. Н. Ессіз. 
South-Western Polytechnic, Jan-30. <A. J. MAKOWER. 


* “THe ELECTRICIAN," Dec, 17, 1909 
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THE LEPEL WIRELESS TELEGRAPH PATENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sig : In my last communication, dated August 6, 1909 (sec 
THe ErEcrRICIAN, Vol. LAVILI., р. 661), with reference to the 
patent application of Herr von Lepel, I promised to publish 
in vour valued paper the decision of ihe German courts, whether 
this decision were fevourable or unfavourable to the Tele- 
funken Company. 

I now note in vour issue of January 13, 1911, a statement to 
the effect that the German Patent Office has granted a patent 
to Herr von Lepel, and that ihe German companies are now 
bound to adopt the Lepel system. 

With regard to the above statement, I have only to remark 
that the question of the Lepel patent is not vet finally decided, 
as the granting of the patent by the Patent Office is not a final 
decision in this sense. The Gesellschaft für Drahtlose Tele- 
graphie m.b.H. has instituccd proceedings in order to have this 
patent anuulled. and апу decision cannoé be considered final 
until the two Courts of Appeal to whose jurisdiciion this case 
belongs have delivered judgment. Then опу shall I be pre- 
pared to fulfil mv promise ¢o vou. 

Quite independent of this. however. is the question мер 
was the principal point of ihe discussion—-viz., whether the 
Telefunken Со. has illegally made use of von Lepel's invention. 
This has heen asserced by Herr von Lepel in numerous letters 
addressed to the German Pacent Office. The Patené Office. 
however, has in no wav been influenced bv ibis statement, for 
which Herr von Lepel could bring no shadow of proof.—1 am, 
e., GRAF Аксо. 

Berlin, Jan. I8ch. 
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“DUBILIER’S NEW COMMERCIAL WIRELESS 
ТЕБЕРНОХЮ, ’?”? 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Аз one of the pioneers in the wireless telephone I read 
with wonder the mis-siatements which make up most of the 
article printed т vour columns of December 36ih, on ** Dubi- 
liers New Commercial Wireless Telephone.” The article is 
notching less than en effrontery to such researches as Lepel. 
Poulsen, Lieut. Colin, Majorana, Fessenden, Pickard and 
myself; for ihe description of Dubther’s apparatus reveals si 
every point some feature which hes been taken from apparatus 
designed bv the above mentioned. The author makes the 
absurd statement that the record for distence was broken in 
talking between Seattle end Tacoma, а distance of 31 miles. 
Мапу of the U.S. battleships equipped by the writer wich 
wireless telephones covered distances of 40 miles end more in 
1908. In 1909 the writer telephoned from Milwaukee to 
Chicago, 90 miles; and during last summer telephone 
messages by the Poulsen svstem were exchanged beiween San 
Francisco and Los Angeles, 400 miles overland, 

The scaiement chat the cost of che apparacus shown is STO 
is, of course, ebsurd to env. manufeciurer who examines ihe 
apparatus which vou illustrate. The claim of 75 per cent. 
efhiciency is in error of at lesse 200 per cent. For, take the 
writers own figures, 2 amperes, st 220 volts. D.C. supply 
(440 watts consumed) and 4 amperes high-frequency current 
in the antenna. Assume 3 resistance equivalent of radiation 
of 6 ohms, which is an unusually generous estimate, end we 
would have 96 ма: с taken up into the antenne, or 43 per cent. 
of the energy supplied. 

* Dubilier's System,” as described. and illustreted, bristles 
with patent infringements. Firsé, ve infringes the Stone 
patents covering the generacion of continuous high-frequency 
oscillations and modifying the amplitude of seme in eccor- 
dance with sound vibrations. It infringes the Stone loose 
coupling patents, both at transmitter and receiver. It infringes 
Poulsen's patent on an are in a hydrocarbon gas (not 
flame). His arrangement of the oscillator wich metal elec- 
irodes seems to be exactly that of Lepel, without the water 
cooling. The iron pyrites receiver, which Dubilier prefers, is 
patented. by Pickard. . Evep the mounting of the double 


transmitier is a device copied from che arrsngement used on 
the U.S. battleships. 

In short, looking over this much herelded “ Wireless Tele- 
phone System,” one fails {о find а solitary useful feature 
possessing noveliv, or one thet can be used wichout flagrant 
infringement, while en escimace of the knowledge of the art 
possessed by the auihor of the system may be judged from 
the statement that a ] mfd. condenser across the aerial and 
earchrobs the aerial of ics sistic charge gs и accumulates, and 
does not reduce £o any degree the &irengih. of the receiving 
waves.—l am, &с., LEE DE FOREST. 

New York, Jan. 14. 

“REGISTER OF INDUSTRIAL PLANT FOR THE 

MEASUREMENT OF DEPRECIATION." 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: T note in your issue of January 20 a leccer from Mr. 
P. D. Leake respecting the review on his " Register of Industrial 
Plent for the Measurement of Depreciation.” 

I chink, however, chat ho misreads me in suggesang that I 
мае therein that I consider the celculacton of depreciation 
on diminishing ledger belences is an advantage from the 
income tax poinc of view. Whee E pointed out wes thet ihe 
suggested method ran counier io the practice of a large number 
of those concerned in the financial edminisera cons of mdusirial 
underiakings, and ратисшату to che mechod usually pursued 
bv surveyors of taxes on ihe mscruccion of che Board of Inland 
Revenue, No one will dispute that che period will be shorter 
when depreciation is taken off che originzl amount than when 
taken off the diminishing balances; but ike menufaccurer and 
the Inland Revenue 2 pproach che таг сег from different points 
of view, and now cha che practice of depeecio ang diminishing 
balenees has so generally been 2dopéed I 2m afraid there is 
hide likehhood of the Inland Revenue agreeing to a new 
те. 

Such a concession would, no doube, be of great advaniave 
to manufeciurers, but es the amount eunuzllv paid to ihe 
auchoricies would thereby be decreased, somebody would have 
to make up the difference, so ihat income tax pavers themselves 
would not all be of one mind es co из value.—I am, &е., 

Dewsbury, Jan. 30. J. J. Н. S. (THe REVIEWER.) 


EXTRA HIGH-PRESSURE TRANSMISSION LINES.* 


ВУ В. BORLASE MATTHEWS AND С. T. WILKINSON, 

Summary.— After discussing thel imits of high-tension transmission, the 
authors go on to describe the various types of transporting systems for 
overhead lines, the comparative cost of the various ty pes of poles and the 
precautions which should be taken to ensure eontinuity of service, and the 
protection of highways, railways and telephone lines. 

There seems no reason why the distances over which power is at 
present transmitted should not be lergely inereesed. The conditions 
under which this might be possible сто those in which the market is 
prepared to ргу unusurzlly high prices for power, and there is no 
possibility of competition froarsteem-driven plant. In other words, 
the dey has now arrived when there is no engineering difficulty which 
will prevent the building of transmission lines of greet length, but 
fine ncial consideretions mey et present limit the length to 400 miles. 

For tronsmission systems steel towers and suspension insulators 
have practically replaced wooden poles and pin type insuletors, 
Flexible structures, too, are taking the place of rigid systems. In 
this wav the worst stresses which ere due to ice deposit or winds 
blowing et right angles to the line ere ebsorbed into the system ах a 
whole end do not have to be resisted by one tower. With this 
arrangement, too, wire breakages have а much less serious effect 
than formerly ; the main object in the design of these towers being 
to provide ample strength sideweys to withstand the wind stresses 
and in the direction of the line to make use of the strength of the 
wires to assist the structures. 

As regards the type of pole to he used, Fig. 1 shows curves which 
сап be taken as fairly representative of the cost per mile for a given 
voltege. The costs are independent of the conductor, but include 


* Abstract of a Paper read before the Institution of Electrical Engi- 
пестз. > 
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It is not practicable to build a wood pole line for above about 
40,000 volts for two circuits, since the length of the cross-arms bc- 
comes excessive. Further, it will be seen from Fig. 1 that the cost 
curve slopes up somewhat steeply, and in the neighbourhood of 
50,000 volts would cross the flexible tower curve. Since the latter 
means a construction with an average life of 30 years, whereas the 
wood pole line can only be assumed to have en average life of 12 years. 
Figs. 2 and 3 give useful data with regard to the yield of the earth 
foundation, and the sag of the wire between supports on the pole line. 

The pin type insulators usually employed аге designed for a work- 
ing pressure of from 18,000 to 30,000 volts per disc, and have а wet 
flash-over voltage in the neighbourhood of 2} times this value. 
When testing a string of suspension insulators dry, the voltage will 
divid» in accordance with capacity effects, and when tested wet, in 
accordance with resistance effect. For instance, in a certain dry test 
оле dise alone withstood 90,000 volts, and the addition of other discs 
up to five gave а flash-over per dise when added one at a time, gradu- 
гу reducing in value until the addition of the sixth disc increased 
the flash-over of the whole string only 30,000 volts, or one-third the 
dry flash-over for one disc alone. In the wet test, however, the addi- 
tion of units from ono to six gave a very fair approximation to 45,000 
volts per disc as each was added, the string of six breaking down at a 
wet test of approximately 270,000 volts. 

Interruptions to service may be divided into three clesses : Mecha- 
nical failure, mechznical failure following electrical causes. and wilful 
damage. The chief contributor of the first cause in this country may 
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Fic. 1. -CURVES s:towiNG RELATION BETWEEN THE COS? OF VARIOUS 
POLES AND THE LINE VOLTAGE. 


be expected to be ice. Hence the following comments into the occur- 
rence of this phenomens тгу be of interest : Ice forms equally freely 
on wires whether they sre alive or dead up to an operating voltage of 
66.000, «bove which no reliable information is obtainable. This 
stutement assumes, of course, that the wires are not operating at a 
large enough load to warm them. The largest ice deposit noted was 
one of 5 lb. weight per foot length on а No. 4 Band S guage wi e. Ice 
clings with considerable tenacity to the lines ; for example, the wire 
may fall to the ground and the ice still remain attached. The ice 
coat may form in a circular or lozenge-shaped section, and with the 
wire either in the centre of the deposit, or considerably displaced 
therefrom, depending on the weather conditions. Те lozenge- 
she ped formation where it occurs with the longer axis vertical will 
give а greater wind area than that usually allowed in calculations. 
Аз the ice melts, it may drop off from all tho wires of one spen, and 
remain on those of the next span, thus giving an unbalanced pull on 
poles or towers. An aluminium line will collect 23 much slect and ice 
аз copper or steel lines of the seme section, indicating that the factor 
to be considered is the exposed surface of the wire, and not the 
material of which it is made. It is quite possible for sleet to collect 
at 32 F., and the temperature afterwards to drop considerably, so 
that calculations made to determine the maximum stress in the wire 
should be baszd on 2 sleet deposit et the lowest temperature to be 
expected in the district under consideration. The ordinarily well- 
constructed line, thet is properly meinteined, need not suffer strain 
from the stresses duo to the formation of ice. In fact, though cases 
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аге on record of transmission lines having trouble from this cause, 
they are somewhat rare. The reason for this is, without doubt, thet 
а conservative allowance is made in designing and building the line. 
For districts where this trouble may occur, in general, no wire 
smaller than a stranded one of equivalent section to No. 4 B and 5 
gauge should be employed for the long spans used in power work. 


БЕ БЕ ШП БЕЛЕ xt tel 
ини 
Ее 
t+ / 


Deflection 


EE 
| 
E 
E 
E 


Fic. 2.—Y1ELD or EARTH FOUNDATION. 


Ht Nt 


ҸЕ 


п Mechanical failur» may occur from electrical causes such as heavy 
short circuit and lightning discharge. Care should, however, be taken 
to study the topography of the country before constructing the lina 
and even to build two separate lines. Earth wires and lightning rods 
are of undoubted value, and the towers should be earthed. A liberal 
factor of safety should be allowed оп the insulators and ample spee- 
ing should be given to the wires. 
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An ingenious system for the protection of highways and railway 
crossings is to support the span immedietely on either side of the rail- 
way or highway, and the spans on cither side of this crossing ярап 
are of extra length. The two crossing poles carry the necessary 
insulators, &c., but the wire is not tied tightly to them, but is sup- 
ported in such a manner that in case of breakage it will resdilv slip 
through and be pulled clear by the longer spans. 


ELECTRICAL POWER USERS' ASSOCIATION (LTD.) 


Of recent years it has become the regular practice for insurance com- 
panies not only to insure machinery, but to inspect it regularly, to 
superintend extension plant being put down, and in many cases to specify 
and carry out a complete steam installation. The Manchester Steam 
Users, the Vulcan Boiler Insurance Co., and the British Engine & Boiler 
Co. are well known in this connection. Another company has now 
entered the ficld, under the name of the Electrical Power Users’ Associa- 
tion. Its special objects are much the same in the electrical field. 

The mutual aspect of the new Association is its most important 
feature, for it is designed to protect and assist non-technical electrical 
power users. We understand that Mr. Leonard W. Dilloway will be 
insurance manager, whilst a well-known electrical] engincer is, ‘we learn, 
to be head of the consulting department. A contract has been entered 
into with the London & Lancashire Life & General Assurance Co., whereby 
that Company agrees (1) To insure approved electrical and other plant 
inspected by the expert staff of the Association. (2) To offer the Asao- 
ciation the whole of the inspections required by the Company, including 
the metropolitan district, in connection with the insurance of electrical 
and other plant. <A large number of the policy holders in the insurance 
Company are, we learn, owners of mechanical and electrical plant, and 
the Company is opening a department to approach its policy holders and 
obtain the insurance and inspection of their plant in conjunction with 
the Association. 

Experience shows that 20 per cent. of the breakdowns on electrical 
plant can be directly traced to inefficient attention, and could be entirely 
avoided by a periodical and careful inspection and test. The importance 
of such supervision cannot be too strongly emphasised to users of elec. 
trical power in any form. 
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DEVELOPMENT OF THE WAVE-METER IN WIRELESS 
TELEGRAPHY*, 


RY ©. SETRT. 


After describing briefly previous apparatus for the measurement 
of electric waves, the author refers to an instrument which he has 
designed for the Radio-Telephone Co., o£ New York, and which is 
now in extensive use in the United States. In the opinion of the 
author this apparatus has the following advantages over the above- 
mentioned constructions:—In spite of its wide adaptability, its 
manipulation is exceedingly simple and the possibility of errors of 
any kind is remote. When constructed as a calibrated resonator it 
has a sensitiveness such as was heretofore unknown, and can there- 
fore be used for observing the powerful waves of the sending station 
as well as the incoming waves. The calibration is given directly in 
wave-lengths, and is the same whether operating as a sender or a 
receiver, во that no corrections need be made. 

The instrument consists primarily of a closed oscillating circuit 
with a continuously adjustable capacity and a step-by-step adjustable 
inductance. The additions which must be made to this oscillating 
circuit depend upon the use to which the instrument is to be put; 
for instance, whether or not it is to be used as à wave-meter for the 
reception or production of oscillations, what length of waves it is to 
measure, and what degree of sensitiveness it is to have. The diagram 
herewith shows the complete circuit diagram. 

When in use a flexible arm is inserted in the holes 1 and 2, and 
to the plug on the end of the arm is fastened one of the three-wire 
inductance coils which are wound upon hard-rubber cores. The 
three inductance coils give three overlapping ranges of measurement 
corresponding to the following wave-lengths: ^—200 to 600, 4X — 450 


14 15 


to 1,300 and А = 1,000 to 3,000 respectively. The contacts 3 and 4 
are short-circuited with plugs whenever wave-length measurements 
are being made. When the wave-meter is to be used as a generator 
of oscillations, 10 and 11 are connected through a short-circuit plug, 
whereby an automatic interrupter contained within the case is set 
in operation, and with each interruption of the current slightly 
damped oscillations are produced. 

When the wave-meter is to be used as a resonator the following 
operations must be performed : (1) Contacts 12 and 13 are connected 
by a short-circuit plug. (2) To 16 and 17 a detector is connected. 
(3) Contact 5 is connected by а plug with either 6, 7, 8 or 9, 
according to the degree of sensitiveness desired. (4) 14 and 16 
are connected to a telephone receiver or à pocket galvanometer, 
according as it is desired to adjust the instrument by means of 
hearing or sight. However, both the telephone and galvanometer 
may be connected either in series or parallel. One of the two detec- 
tors is a standard Radion detector, consisting of a thin, adjustable 
brass contact point and a lead sulphate crystal as a second clec- 
trode. The other form of detector is much more sensitive, and is 
made up of a thin platinum wire, which is fastened on one side to 
two lead-sulphate crystals, and on the other side between two brass 
plates. Аза precaution against the gradual action of the oxygen 
in the air, the crystals are covered with a coating of paraffin. 

The indications of the pocket galvanometer when used with the 
lead-sulphate detector are not exactly proportional to the square of 
the current. Ín damping coefficient measurement, therefore, it is 
necessary eiter to use & curve which gives the relation between the 
square of the current and the deflection of the galvanometer, or to 
substitute for the latter an instrument which gives indications that 
are truly proportional to the heating effect of the current, such, for 
instance, аз а thermocouple, bolometer or hot-wire instrument. 
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* Abstract of an article in the ** Electrical World,” 


LEGAL INTELLIGENCE. 


Marconi and Others v. British Radio-Telegraph & Telephone Со. (Ltd.). 


[The hearing of this caso was concluded last week by Mr. Justice 
Parker, whon Counsel summed up the evidence. ] 


Mr. CoLerax, in summing up the case for the defence, said he was 
going to confine himself to the two specifications—Marconi and Braun, 
but by doing so he must not be taken as attaching no importance to the 
other documents which bore somewhat closely on the subject of tuning, 
although he agreed they did not get in them (or at any rate in several of 
them), the same question that Mr. Marconi'a specification was addressed 
to. They had a direct bearing on the question of tuning, and they went 
a long way to corroborate what seemed to him to be the fair balance of 
evidence upon the question of tuning. The importance of tuning was 
appreciated prior to the date of the Marconi specification, and, he sug- 
gested, sufficiently appreciated, so that anyone who had got a closed 
circuit and an open circuit, and was seeking, for the purpose of wireless 
telegraphy or for the purpose of transmitting messages, to use the energy 
of the closed circuit in the open circuit, would have appreciated that 
tuning between those two circuits was necessary. Не did not wish to 
belittle Marconi's achievements in the field of wireless telegraphy. They 
had heard more than once in the course of the case the marvelloug 
achievements of wireless telegraphy, and doubtless they were not al] 
due to Marconi'a patent. Even assuming that Marconi's perception of 
the matters he was dealing with in that specification was quite as com. 
prehensive as the case presented on behalf of plaintiffs would make it, 
there was danger of reading more into the document than possibly Mr. 
Marconi's perception at the time would have assumed it to contain, or which 
he would have heen led to incorporate in it. He asked his Lordship to 
mete out to the Braun and Marconi documents the same consideration. 
He submitted that there was not the remotest doubt as to the meaning 
Marconi attached to the word “ transformer" in his specification—he 
was thinking of the ordinary two-coil transformer. Arising out of that 
was the consideration whether or not he had excluded anything but a 
two-coil transformer, on the principle of the Nobel case, or whether, if 
that was not the right view. he, without having expressly excluded a опе- 
coil transformer, was in a position to be able to apply the doctrine of 
equivalents in order to include as an infringer someore who admittedly 
did not take such an instrument, that was to say that Marconi was 
entitled under his claim to protection in respect of what he might call 
the results attained, irrespective of the precise electrica! methods by 
which the result was attained. He ventured to think it was quite clear 
that there was no claim covering any such principle, and that really 
involved the question : Could you apply the doctrine of equivalente to the 
first claim? He thought there was abundance of evidence that people 
to whom the document was addressed did not know and would not have 
known that what they had taken would be the equivalent of a two-coil 
transformer for the purpose of that specification, The word “ trans. 
former " seemed to have had a pretty well-defined meaning, and it would 
not avail plaintiffs to do what they had sought t» do—to bring in a book 
here and a book there. where the words “ transformer" or “ auto- 
transformer " were loosely used in some instances. Gencrally speaking, 
the books they had introduced supported defendants’ view far more 
strongly than their own case. It seemed to him that if anyone wished to 
speak of an auto-transformer in those days he did it by using those words, 
or at any rate distinguishing it clearly from a two-coil transformer. He 
did not seek to say that in Braun they had got a direction to tune—a 
direction to loose couple ; he said if they took Braun and put it into the 
hands of an electrical man at the date of Marconi, telling him to translate 
Fig. 4, with the knowledge and with the accepted practice of the time, he 
would have got something which Marconi obtained. He would have 
used it in the way he would have used it prior to the date of Marconi. and 
that, he ventured to think, Marconi could nothave. Не must not assume 
that what was known to а mathematician like Steinmetz was known 
generally ; they must put the document in the hands of a man to whom it 
might be reasonably said to be addressed— a wireless telegraph engineer. 
There was no evidence that thos» people knew anything about the 
question of coupling at that date. Heasked his Lordship to look at the 
cas? of “ Heath г. Unwin ; and he dealt at some length with the evidence 
as to the meaning of the word “ transformer,” and what was understood 
by the word in 1900. What Marconi had written in his specification was 
written with empirical knowledge; he did not claim the method; he 
claimed the article, the transmitter. That was to say the claim 1n the 
case was in such a form that he had tied himself down to the particular 
means of obtaining a result ; he had arrived at the means empirically ; he 
did not appreciate the electrical effect or the means, or claimed a method 
in general terms. In regard to the question of novelty of result, the 
ultimate result (the train of waves) was only a novelty in so far asit was a 
question of degree, because Mr. Marconi, to begin with, had very short 
waves; then Lodge got a longer train ; Marconi in 1900 got still further 
lengths, and that was only a question of degree. It must be remembered 
that Marconi did not distinguish at all between his several cases. He 
agreed that they gave what was called loos» coupling ; it was & question 
of degree ; they gave the result and the effect. In regard to the words in 
Marconi’s specification “ This device enables much more energy to be 
imparted to the radiator than heretofore, the approximately closed circuit 
of the primary being а good conserver, and the open circuit of the 


Secondary а pa radiator of wave energy," he submitted that unless his . 
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the sentence, or rather the looseness of coupling as necessarily involved 
in it, then, from start to finish, there was nothing which plaintiffs could 
rely on as showing that Marconi, after all, had told them broadly the 
basis of his invention. They could not get away from the restricted 
meaning which he suggested was the true one, viz., the claim was re- 
stricted to an apparatus with the details of which he was concerned with. 
and which he made the subject of his claim. Until Braun came along no 
one had conceived the idea of having two separate circuits; Braun 
appreciated that if he was going to get what he spoke of, viz., that 
privacy of communication with a person that he wished for, he had to 
have a wave of definite periodicity, to use the words of Sir Oliver Lodge 
in his patent 1,575, and he recognised that you could not get that unless 
you tuned. He had in his mind that which was the acknowledged 
desideratum at that time, viz., privacy in communication. If that was 
the right view it prevented plaintiffs importing into their document that 
which they wanted to do. If they neglected tuning and took Fig. 4 of 
Braun they had a longer train of waves. Apparently Mr. Marconi did not 
distinguish between 2 per cent. and 30 per cent. of coupling. Ранний’ 
position was that Marconi was striving to get the cumulative effect in his 
aerial, and that, reading the document, he was not concerned with the 
means, and in that way they sought to say his first claim was susceptible 
of a broad interpretation, and must not be read in its literal sense as being 
а claim merely for the transmitter. There could be no question of any 
infringement other than on claim 1 ; if they could not succeed on claim 1 
they could not succeed on claim 4. 1t was impossible for his Lordship to 
вау, having regard to the words “ substantially as described " and the 
words “illustrated in the drawings,” that they had infringed claim 4 
without holding that what they had done was à known equivalent. Mr. 
Colefax proceeded to deal with the extracts from the books put in as to 
the meanings of the words * transformer“ and “ auto-transformer," 
when 

Mr. Justice PARKER said: My impression is, it. is quite clear Mr. 
Marconi means a transformer; that is to say,it is a question of electrical 
equivalents rather than whether auto-transformer is a species of the same 
genus; but the evidence with regard to auto-transformer appeara to me 
to be important, becaus^ it points to the knowledge at the time that you 
could have produced the вате result electrically by the use of an auto- 
transformer as by the ure of a transformer, although in certain respects 
it acts electrically in a diffe ent way. 

Mr. CorErAX did not think it appeared from the books that there was 
anything told him about the equivalence of the two. It would not do for 
them to злу in electric lig iting ап auto-transformer was known as the 
equivalent of a transformer, becaus? it was agreed that they were not 
dealing with an iron-core transformer. They would have to go a great 
deal further, because they had to say that it would be appreciated for the 
purpose of Mr. Marconi that an auto-transformer without an iron core 
would be the equivalent of the Tesla two-coil transformer, and he proceeded 
to read extracts from the evidence which, he maintained, supported that 
view. He did not think there was evidence to justify his Lordship in 
finding that, in the case of a man who did not want to infringe and 
required an equivalent, any competent engineer would have told him 
that he could get an equivalent by the auto-transformer. That was not 
the knowledge at the time. With respect to coreless transformers, except 
for the work of Tesla, for which a two-coil instrument was used, nothing 
had been done and little was known, and his lordship must not inter- 
pret the document by the standard of the highest attainments of the 
persons who might be addressed : he had got to take it on а rather more 
limited plane than that. 

Mr. Justice PARKER: Tf, on the construction of this patent the trans- 
former part of the business in Marconi is brought out and is the essence 
of the scheme. then the doctrine of mechanical equivalents does not 
apply, and it does not matter whether the thing was known or not in 
1900. The moment you let in the doctrine of mechanical equivalents, it 
does not matter whether it was known or not. 

Mr. CoLerax: 1 should think that “ Heath v. Unwin " applied then, 

my Lord. | " 
‚ Mr. Justice PARKER: That wasa special case, where the essence of the 
Invention depended upon the discovery that a certain chemical substance 
had а certain effect; therefore, the claim was limited to the particular 
thing which was discovered to have that effect. The point of the 
novelty was that it was a new discovery altogether; the infringer had got 
anew discovery—he did not get the same discovery. 

Mr. CorgrAX submitted that “ Heath г. Unwin ™ had a direct bearing 
Upon one way of looking at the case. After dealing with the principle 
of the cas» and the distinction between it and " Curtis v. Platt," he 
sud no one could possibly злу that in the system described by Mr. 
Marconi it waa perfectly obvious that if one put in а single-coil trans- 
former, with the knowledge of that time. it would do what was claimed. 
All the mathematical calculations reduced themselves to one—to the 
case of Mr. Steinmetz, who apparently worked them out because of the 
mathematics involved, or because of the desire to demonstrate the 
equivalents of two things the effects of which were not apparent to him. 
The point was not whether Mr. Steinmetz alone could say it was an 
equivalent, but whether others could. After quoting from the evidence 
as to the coupling of the circuits and tuning, he said that defendants 
maintained that Braun told them to tune or to loose couple. They were 
entitled to assume the position of a man who, having that document 
in his hand prior to the date of Marconi, set about translating into practice 
what was illustrated in Fig. 4. Marconi extended to and included the 
case of Braun. In conclusion he asked his lordship to say that defendants 
had not infringed, and that the patent was invalid. The infringement 


р! turned оп claim 1, because in claims 2 and 3 the same question 
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In summing up the case for plaintiffs, Mr. Asrpury said the issues 
were four: First, what was the construction of the Marconispecification ?; 
secondly, upon that construction, was there anticipation ?; thirdly, if no 
anticipation, was there want of subject matter ? ; and fourthly, if there 
was no anticipation and no want of subject matter did defendants 
apparatus infringe? The only insufticiency suggested was that Mr. 
Marconi did not appreciate and had not disclosed the faet that they must 
have the gradual transference of energy for the building-up effect and the 
maintenance of oscillation which had been referred to us the ~ tap, tap” 
effect. On that point Mr. Swinburne said that he, without any practical 
knowledge of wireless telegraphy, took the document for the first time 
away with him on his holiday, and that it was one of the first and one 
of the clearest things that he appreciated from it, and that even without 
calculating the instances. Не maintained that, from the evidence, the 
whole thing was there, and it was put into language which, to an elec- 
trieian, was amply sufficient. It was common ground between Mr. 
Duddell and Mr. Swinburne that if either of those two gentlemen had 
taken the specification and studied it, it would have enabled them to 
appreciate the various examples and then say the general expression of a 
good conserver and a good radiator fitted into them. He proceeded to 
analyse the evidence given by Mr. Duddell and Prof. Boys, and submitted 
that nothing said by them told against plaintiffs. It was useless to put 
a distinguished man in the box to say “ If I had Braun and had been 
asked to put one of the four figures into operation, speaking to the best 
of my belief, what I should have done would have been to make an 
instrument which probably would have done this, that or the other.” 
Не submitted that that was not enough ; it must be а document from 
which nobody could have helped doing it, otherwise it was not an antici- 
pation. From the Braun specification it was clear that he (Braun) did not. 
know what other people were doing; he had a wholly wrong idea of 
Fedderssen without inductance coils. They had not been told. what 
Prof. Braun did, and there was no evidence or suggestion that it had ever 
been used. Prior grant had nothing to do with the subject matter of the 
document, the only thing that was claimed by Braun was something that. 
had no reference to anything in their claim. They could not use that 
prior specification in connection with other specifications. 

Mr. Justice PARKER: Гат not going to assume any great amount. of 
common knowledge. If you say tuning is not common knowledge you 
run a good chance of having your specification declared. bad in a 
subsequent action. Let me tell уоп exactly how Г think it is. Of 
course, I may assume that everyone knew Relvin's work and the 
nature of an oscillatory cireuit, and I may assume that everybody 
interested in the subject knew Hertz’s and Clerk. Maxwell's work. There 
is no doubt that Marconi's was the first system in the world used for 
practical purposes. I may take it that very shortly after 1896 every body 
knew all about Marconi and his system. T do not know how far | may 
take it Sir Oliver Lodge's patent is common knowledge, but I think I may, 
on the whole, treat that as common knowledge, because it was а good 
deal discussed. 

Mr. ASTRURY said it was plain what Mareoni s invention was. He had 
said “ T get over this difficulty by dividing my cireuits so as to make it. 
possible for one to be used as a conserving circuit and the other as a 
radiating специй. Apply the well-known principle of resonance to build- 
ing current up in one circuit ст the energy conserved in the other." 
That would be perfectly good subject matter for à patent. Не had done 
a great deal more than that. Mr. Marconi conceived. the desideratum 
of having a closed reservoir which should gently give out energy. he 
conceived the idea that he would have а rogervoir circuit. which 
should have à consistent oscillation backwards and forwards of such 
а] character that the oscillation would only gradually be going out 
to the other circuit, so that it should persistently oscillate. There 
was not a tittle of that in any document before. There was по hint 
about it in Lodge; there was no building-up in Lodge. The result 
of resonance that you got by tuning everybody knew, but the one thing 
that people did not know was that if you did,fin fact, connect a closed 
reservoir with an open aerial and tuned those inter se, apart from trying 
to tune the aerial in the one to the aerial in the receiver, that that was an 
application of a well-known method of tuning in a new way and for a new 
purpose. That was the highest invention that could be made. Counsel 
next dealt with the authorities cited by defendants and the doctrine of 
mechanical equivalents. In the present case Mr. Marconi had got, if 
anybody in this world ever did. a new application of a scientific fact 
for making а new apparatus and in a new way ; and Не submitted that, 
supposing Mr. Marconi had gone a great deal further and had added that 
а two-coil transformer was necessary, and that he had never known of an 
nuto-transformer. if he had put the words " two-coil transformer ` into 
his claim it would still come within the principle of the cases * Jupe r. 
Platt and ` The Incandescent Gaslight Co. г. De Mare Incandescent 
Gaslight System," and, notwithstanding the term in his claim, it waa 
still the duty of the Court. on the evidence, to come toa conclusion whether 
that which he did in fact claim was necessary, as part of the essence of 
what the invention was, as distinct from what it was as described ; and 
if his Lordship came to the conclusion that it was not necessary then the 
fact even that it was mentioned and claimed, did not prevent tlie Court 
from enforcing the substance, as against the mere language of the 
apecification. In regard to subject matter, he agrecd with his Lordship's 
proposition that the common knowledge must be such that the Court 
came to the conclusion that the thing was so obvious that there was no 
invention at stake. Having cited authorities in support. of this part of 
the case, and having analysed the evidence as to Braun's specification, 
&c., he asked his lordship to say plaintiffs were entitled to the relict they 
claimed. 

His Lorpsuir then intimated that he reserved his decision; 
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| Stewart у. Reuter's Telegram Co. 

In the High Court (London) this week before Mr. Justice Scrutton and 
n special jury, Mr. W. J. Stewart, Glasgow, brought an action against 
Reuter's Telegram Co., Ltd., claiming damages for the false and malicious 
publication of words of and concerning plaintiff, cautioning the public 
against using the plaintiff's combination of code vocabulary after July 1, 
1910. The circular said that certain words in plaintiff's code would be 
charged at cypher rates. 

Mr. Gro. WaLrAck, K.C, for plaintiff. said defendants claimed 
privilege for the circular issued, The plaintiff was formerly а produce 
broker in Glasgow, and had devoted considerable time to formulating: a 
telegraphic code. He compiled the first “ five-letter " code. At the 
International Convention in London in 1903 a concession was made to 
the compilers of telegraphic codes, One alteration allowed was that the 
syllables used must be capable of pronunciation, and that was all. Mr. 
Stewart brought out his code in 1905. gave а copy to defendant company's 
agent in Glasgow and sent another to the Royal Exchange. He com- 
plained that defendant company refused to accept messages compiled 
from his code, while other companies accepted them. ^ The effect of the 
circular issued by defendants in April, 1909, had been serious, as the sales 
began to decline and it was almost useless to endeavour to push the sale 
while the circular remained unchallenged, 

By Mr. Duke (for defendants): Some of the combinations have been 
objected to by the Post Office *— Not in England. Only in Berlin, as far 
as I know. 

The plaintiff alleged that the set word, set out in defendant's 
Circular issued in April, 1910, (Y«qzuzyqyxo), was a word or а combi- 
nation word made by the reading together of two code words taken from 
his code, and the circular was calculated to injure him in his business. He 
further alleged that the circular falsely stated the regulation issued. by 
the International Telegraph Convention which required only that the 
syllables composing the words should be pronounceable, and falsely 
stated that the combination or code word of the plaintiff, if transmitted, 
would be taxed and charged at cipher rates, meaning that his code was 
defective, infringed the rules of the Convention, ought properly to be 
refused by the telegraph clerks, or, if transmitted, charged at cipher rate. 

Defendants said considerable trouble had arisen with the eable com- 
panies in respect of words containing the letter Q. They admitted 
issuing the circular to their customers, but not further or otherwise ; that 
а copy was handed to the commercial reporter of a Glasgow paper in 
answer to his request. Defendants denied that they published. the 
circular of or concerning the plaintiff or about his code book or business. 
They agreed the circular was incorrect insofar as it stated that it was 
enacted that artificial combinations of ten or less letters must form words 
^apable of pronunciation. They denied, however, that the word appear- 
ing in the circular was a word or combination made by reading together 
two code words taken from plaintiff's code. ^ They asserted that they were 
not at that time aware of the existence of the two code words ; they had 
not then seen plaintiff's code. The circular was printed and published 
without malice and in the belief that the statements contained therein 
were true, and that the occasions on which it was published were 
privileged. 

Mr. Justice ScRUTTON said the action was a somewhat unusual and 
curious one. A judge of the High Court and а special jury had. been 
oceupied for a day and a half in considering the importance of the letter 
Q. Plaintiff had invented a telegraphic code which in 1906 had given rise 
to some difficulties in consequence of the use in it of the letter ©. not 
followed by the letter ':U." In 1908 the International Telegraph 
Conference met at Lisbon and slightly altered the then existing rules. 
Defendants sent out a circular to inform people what had been decided 
by the Conference, and to warn them as to certain matters. After the 
cireular was sent out some users of the plaintiffs eode wrote asking 
whether such a word would be accepted. The Post Office authorities 
were asked and replied that such a word would be accepted by them, 
although they could not guarantee its acceptance by other authorities, 
Plaintitf subsequently brought action claiming damages. 

His Lordship then left certain questions to. the jury toanswer :—(1) 
Would the language in the circular be understood by reasonable people 
as defamatory or disparaging of some telegraph codes ? (2) Would the 
Janguage in the circular be understood by reasonable people as referring 
to plaintiffs code ? (3) Did defendants publish the circular with express 
malice towards plaintiff * (4) What actual damage did the issue of the 
circular cause to the plaintiff ? 

The jury answered affirmatively questions (1) and (2) and negatively 
question (3). To question (4) they answered, nil. 

On these findings judgment was entered for defendants with costs, 


London Electric Supply Corporation versus Westminster Electric 
Supply Corporation. 


On Friday Mr. Justice Joyce had again before him a motion by plain- 
tiffa to restrain defendants from (as alleged) soliciting. or attempting to 
entice away, plaintiffs’ customers in breach of defendants’ obligations 
under an agreement with plaintiffs. 

Mr. Gore Browne, K.C., and Mr. Austen Cartmel appeared for plain- 
tiffs; and Mr. Younger, K.C., and Mr. Kennedy for defendants. 

Mr. Gore Browye stated that plaintiffs had got the right to supply 
electrical energy for a considerable portion of London, including part of 
the City of Westminster. Defendants had powers to supply West- 
minster, во that the two undertakings overlapped and supplied cus- 
tomers in the same aren. Plaintiffs supplied alternating current and 
defendants continous current. | 


Mr. YOUNGER: Each company was authorised to supply both, but did 
not do so in fact. 

Mr. GorE Browne said that until recently the alternating current вир- 
plied by plaintiffs was not nearly so suitable for power as the continuous 
current. Plaintiffs appointed defendants managers of that part of their 
business, and having got control they took advantage of that to get away 
that business from plaintiffs. The effect. wes that they would have a 
monopoly, and be able to charge what price they liked to the public. 

Mr. YovNGER: We deny all this altogether. 

Mr. Justice Joyck : И will have to be tried. 

Mr. боке BROWNE said he was willing for the matter to stand until the 
trial of the action if his friend would give an undertaking meanwhile. 

Mr. YOUNGER: No. LVeannot give any undertaking. 

Mr. Justice Joyce : И may be very serious in the interval. 

Mr. боке BROWNE : Certainly. Tf my frierd will not give an urder. 
taking. I must go on. 

Mr. YOUNGER said it would be a long and complicated business. He 
could not give an undertaking, but he would agree to а speedy trial, 
This complaint had been going on since September last. His case was 
that defendants were doing no v rorg. 

Mr. Justice JoYcE : Are you both ready for trial ? 

Mr. GORE BROWNE : Yes. 

His Гокознар said he would fix Wednesday., Feb. 15 for trial of the 
action subject to any part heard cease. There would be no order on the 
motion except that the costs be costs in the action. 

Mr. Соке Browne: In the meantime my friend will rot solicit my 
customers. 

Mr. YovNGER: No, I cannot give any undertaking. Counsel ex. 
plained that defendants supplied current for power and lighting. They 
had been compelled by reason of a falling off in the demand to quote 
higher terms to persons who only took power than to those who took 
both power and light. They had sent out circulars stating the terms 
upon which they were prepared to supply power. and it was impossible 
to say how many applications might be received during the next fort- 
night for power on the terms quoted. 

After some further discussion, Mr. Younger undertook not to send out 
any further circulars pending the trial, it being agreed that defendants 
should not be precluded from accepting applications made on circulars 
already issued, 


Griffiths and Another v. Benn. 


On Monday the Court of Appeal (Lords Justices Vaughan Williams, 
Buckley and Kennedy) approved an agreement between the parties that 
defendant (Sir John Benn) should pay into court £250 as security for the 
costs of the appeal he has enetered from the verdict and judgment entered 
at the trial before Mr. Justice Ridley and a special jury. 


. Australian Patent Litigation. —We are informed that the case of 
Goldschmidt у. Chinna was recently before the Supreme Court of 
Sydney. A Mr. Chinna, of Adelaide, had repeatedly made otters to 
carry out the welding of tramway rails. &c , by the alumino-thermic 
process, and he was proceeded against for infringement of patent by 
the inventor, Dr. Hans Goldschmidt, of Essen-Ruhr. Defendant 
pleaded that the patent was invalid. The Supreme Court of Sydney 
has now, continues our correspondent, decided that the patent is valid 
and that defendant was guilty of infringement. An injunction has 
been granted restraining defendant from further infringement. 


ARC LAMP WINCHES. 


The arc lamp wineh is one of the most important accessories 
employed for boch, indoor and outdoor lighting with this class 
of illuminant. It has an important function io perform, and 
їо is essencial that it should be safe under the most adverse 
working conditions. Messrs. J. & Н. Grevener inform us that 
their туре В аге lamp which meets these requirements to the 
lester. It can be wound either way and lefc in any position 
without locking or releasing any trigger, rachet or other device. 
The device is so arranged that the heavier the weight the 
tighter the grip of the winch, and even if ihe handle drops out 
or the winch 1s carelessly manipulated the drum will remain 
stationary. There are three rotating paris, an axle, a cogged 
locking collar and the rope drum. A rachet engages with the 
locking collar and permits 16 to turn in a clockwise direcion 
only. When the handle is put in end turned clockwise the 
axle pin rides on the shelved surface of the drum and locks the 
three rotating parts together. When ihe handle is taken out 
ihe drum remains stationary, as the rachet engages with the 
locking collar. То release the drum the handle 1s turned 
counter clockwise, and the axle pin loosens its hold and allows 
the drum to unwind as long as the handle is turned. Messrs. 
J. & H. Grevener also make a speciality of an arc lamp coupling 
which is of strong and compact design, and the working parts 
are always accessible for inspection. It can be supplied for 
two or three contacts. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Bedford.—The Council h»ve applied for sanction to a loan of 
{22.837 for extensions of the electricity underte king during the next 
five years. 


~ Coventry—The Corporation form^ly decided on Tuesday to give 
notice to acquire the undertaking of the local Electric Tramway Co, 


Doncaster.—The Council have epplied for senction to a loan of 
£12,000 for additional plent for the electricity works and for some 
extensions of the tramways. 


Dublin.—The Electricity Supply Committee recommend the Cor- 
poration to apply for sanction to a loan of £125.000 for extensions 
of the electricity undertaking during the next three years, 

The estimates of the work are as follows :—Expenditure (already 
incurred) in excess of amount applied for in 1909 on short extensions, 
house services, meters, &c., £10,120 ; extensions of plant in 1911, £40,000, 
new high pressure feeder mains from Pigeon House to Fleet-street (1912), 
£9,000; short extensions, house services and alterations to distribution 
system (1911), 415.000; do. (1912), £15,000; do. (1913), £15,000 ; 
second additional set cf plant probably required by end of 1912, £24,000 ; 
total: 128.129. With proposed extensions the capacity of Pigeon House 
plant will be 12,000Kw., or, calculating the capacity of the largest set asa 
reserve would leave an available capacity of 9.000 kw. The committee, 
following the advice of their engineer (Mr. Ruddle), consider that an 
additional reserve of 1,000 kw. should be calculated out of the older sets 
of plint, but the available capacity for supply would certainly be а 
minimum of 8.000 kw. With the new h.t. feeder mains proposed to be 
laid down in 1912 the available capacity of the h.t. system, after allowing 
for proper reserves, would also be over 8.000 kw. The development of 
the undertaking has been so rapid during the last 12 months that it ix not 
at all improbable that even larger extensions may be required to meet the 
demand. In order to save time as much as possible. the Committee have 
instructed Mr. Ruddl* to advertis> for tenders for the necessary plant, 
&e., the acceptance of any tender to be subject not alone to the approval 
of Council, but to the sinction of the L.G. Board being obtained. Appli- 
cation has been made to the Board for sanction to rais? the balance of 
the loan applied for in 1909. The amount (£27,688) was applied for 
chiefly to complete the electrical supply planned ont for the North and 
South Cireular-road. areas, Drumcondra, the areas around Ringsend 
Docks and the Blackpitts. 


Dundee. —The Tay-street and Westborough tremwey track is to 
be doubled. 


Electricity in Mining.—-The Steveley Coal & Iron Co. are putting 
in electric lighting end power plant. The power station will be 
erected ct their Devonshire works, and it is estimated that when the 
Installation is at work an economy of about £8,000 per annum will 
be effected in the working of their pits. 


Falkirk.—For the position of burgh electrical engineer, vacant by 
the resignation of Mr. John M'Millan, 120 applications were received, 
and this number wes reduced to the following :— 

Messrs, Frederick W. Green (Birmingham), М. Hoge (Kilmacolm), 
Arthur Howell (London), Harry В. Jenkins (Bedford), David Latham 
(Motherwell), Geo. С. Law (London), В. М. Mayne (St. Helens), Harold 
Ranson (Falkirk), Alex. P. Robertson (Glasgow). Alex. L. Salton (Glas- 
gew). Donald Sharp (Falkirk) and В. H. Whittingham (Kilmarnock). 


Giant’s Causeway & Portrush Electric Tramway.— An inquiry was 
recently held at Portrush on behalf of the Irish Commissioners of 
Public Works into the merits of the proposal to extend this tramway. 

Mr. W. А. Traill (managing director of the Giant's Causeway & Port- 
rush Electric Tramway Co.) stated that the proposed extension consisted 
of three short branches, The extension would be constructed on the 
overhead trolley system. Опе object of the extension was to be able to 
convey stones from the quarries down to the harbour. After evidence 
was given as to the plans and estimates the inquiry concluded. 


Glasgow.—At the Corporation meeting last week the question of 
the assessment of the tramways was discussed. 

The Tramways Committee presented a report giving extracts from 
counsel's opinion on the question whether the tramways were liable to be 
rated on their full annual value, or (like railways) only on one-fourth of 
the net assessable value. The eommittee recommended the Corporation 
to proceed’ with their appeal against the decision of the city assessor to 
rate them upon the full value of the lines, but, after discussion, the com. 
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mittee was instructed to take the matter back to see if the appeal could 
be avoided. 

The Lord Provost pointed out that if the minute were adopted the Cor- 
poration would be in a peculiar position. They would have an appeal to 
the Sheriff by the Corporation, for whom the Town Clerk would act, 
against the Corporation, for whom the Town Clerk would appear. 


Inquest.— An inquest was held oa Tuesday into the death of 
John James Shepherd, ал engineer's fitter, who was killed at the 
L.B.& S.C. Railway Co.'s repairing shop at Peckham Rye on 26th ult. 

The foreman (John Pelling) said deceased's duty was to examine the 
valves in connection with the trolleys on the motor cars. On Thursday 
electric current was switched off during the time that he was at work on 
the top of the carriages in the repair shop. He was afterwards found 
dead on the floor near the carriage. Witness thought that after having 
finished his work. deceased remembered that he had left a grease pot on 
the roof of the carriage, and going up to fetch it he received an electric 
shock. The voltage of the electric current was 6.600. Deceased had 
been repeatedly waraed against goirg on to the top of trains while the 
current was on. 

Death was due to fracture of the skull; and а doctor said that probably 
on receiving the shock deceased leapt into the air, and came down on the 
top of his head. 

A verdict of accidental death was returned. 


Institute of Chemistry.—The following pess list in connection with 
the Jenuary (1911) examinations has been issued :— 

Of nine candidates who үт sented themselves for the intermediate 
examination, six passed: J. Crawford, J. C. Earl, Н. J. Evans, W. К. 
Pratt, D. С. Scott and G. Е. Slim. Of 26 candidates who presented then- 
selves for the final examination, 18 passed. In the branch of mineral 
chemistry : М. С. Davis, W. H. Н. Norris, B.A.. B.Sc. and В. W. Pope ; 
in the branch of physical chemistry + W. В. G. Atkins, B. A. and Bucchok 
Shen, B.Se, ; in the branch of organie chemistry : W. Caw, J. С. Пий, 
B.Sc.. А. Greeves, A.R.C.S., B.Sc.. W. H. Nodder, В.е T. А. Smith and 
VY. А. Wallace, B.A.; in the branch of the chemistry of food and drugs 
and of water: W. Н. Dickinson, M.B., Ch. B... Capt. 1М.%.. Н. D. 
Elkington, В. Н. Ellis, А. D. Heywood and E. H. Shepherd, B.Sc. ; in 
the branch of biological chemistry : J. Crabtree, B.Se. Capt. Dickinson 
was examined for the fellowship. One fellow (К. W. Clarke) also ob- 
tained the certificate in the chemistry of food and drugs and of water. 


Leek.—The Council have acquired additional land adjoining the 
electricity works for future extensions. 


Lecture.— At a meeting of the Huddersfield Technical College 
Engineering Society on 25th ult. a Paper dealing with “ Electrical 
Power for Industrial Purposes" was read by Mr. Edgar Lunn, 
A. M. E. E. 

The author pointed out the progress that had been made in that district 
with electric driving from а public supply. in spite of the difficulties ex pe- 
rienced т convincing power users of the unfair comparisons between 
electric and other methods of power, as, for instance, the comparison of 
costs per i.h.p. with the costs per h.p. when electrically driven, and the 
omission of many items from the costs sheet,"for coal orfgas isfnot the only 
item in а power bill. Various local instances were given showing the 
numerous advantages to be obtained. The author pointed out also that 
the price of current was the vital controlling factor as with gas or coal, but 
with regard to electric power the low price at which current is now Бете 
distributed in almost every industrial area is such that electric driving is 
rapidly becoming an everyday factor in facilitating industrial operations, 


London County Council.—On Tuesday a loan of £3.060 to Stepney 
Council for the electricity undertaking was granted. 

Bermondsey Electric Lighting Ordc r..— The Highways Committee, having 
considered the draft of a provisional order to enable Bermondsey Council 
to extend its area of supply of electricity to the former parishes of St. 
John ,Horselydown and St. Olave and St. Thomas, reported having 
expressed the opinion to the Board of Trade that the order should not 
be issued. The Committee pointed out that the area in question 13 
already served by the London Electric Supply Corp. and the County of 
London Electric Supply Co., and public inconvenience would be caused 
by the laying of a third set of mains.— Adjourned. 

Agreements by Local Authorities.—The Highways Committee brought 
up their report again dealing with the propos d agreement between 
Poplar and Stepney Councils for providirg stand-by supply and reci- 
procal supply. Тһе Committee, while generally agreeing with the terme, 
suggested to the Board of Trade various amendments.— Postponed 


& Maldens and Coombe.—Kingston-upon-Thames Cas Co. and the 
County of London Electric Supply Co. have objected to the grating 
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of & provisional electric lighting order to Wimbledon Council to 
supply electricity in this district. 

The gas company desire a clause inserted to make it obligatory upon 
the Maldens and Coombe Council to revise periodically the prices to be 
charged. by them for electricity, if and when they became the under- 
takers under the proposed order, and Wimbledon Council have consented 
to the insertion of such a clause. The County of London Electric Supply 
Co. oppose on the ground that it would be necessary for the supply mains 
from Wimbledon to Maldens and Coombe to be carried through certain 
parishes in which the company claim to have powers to supply electricity. 

Presentations.— The staff of the Gloucester electricity supply 
department have presented a marble clock to Mr. A. Calogreedy, 
charge engineer, on his marriage. А kit bag was presented to Mr. 
Niblett, who is leaving for Kidderminster. 

Tunbridge Wells electricity works staff have presented a framed 
illuminated address to Mr. H. L. P. Boot, the consulting engineer. 


Radcliffe (Lanes.)— The Council recently applied to Bury Cor- 
poration for a supply of electricity in bulk, and negotiations are 
procecding as to the terms upon which the supply is to be given. 


Salford.—The salary of the mains engineer has been raised from 
£180 to £220 per annum, ond the salary of the first assistant engineer 
on mains from £140 to £150 per annum. The Tramways Committee 
has fixed the minimum salary of the general manager of the tram- 
ways at £450 per annum. rising by annual increments of £25, to £650. 


Stoke-on-Trent.— The Council have agreed to pay £78. 103. 94. per 
per annum compensation to Mr. P. J. S. Tiddeman, electrical engi- 
neer to the old Corporation, for loss of office under the federation 
scheme. 

The charge for current for Coronation illuminations is to be 14. per unit 
net. 

The Education Committee have been requested to consider the advisa- 
bility of adopting electric lighting in all the schools under their control in 
Hanley and Tunstall. 


Submarine Cable Rates.— An interesting speech was delivered by 
the Postmaster-General (Mr. Herbert Samuel, М.Р.) as the guest of 
the evening at the annual dinner of the British International Associa- 
tion of Journalists on Monday night in London. Referring to the 
question of the cost of cabling. the Postmaster-General said it was 
true the cable rates were not now, as far as they were used by busi- 
ness men, unduly heavy, owing to the rapid growth of code tele- 
graphy. and he gave examples of coding which enables a merchant 
to send long sentences by means of a single word. Mr. Samuel said 
he was pleased to be able to announce that the Department. had 
secured the consent. of all the great cable companies to а reduction 
of their rates for plain langnage telegrams by по less than 50 per cent. 
The consent of one of the foreign administrations had still to be 
obtained. It was not possible at the present moment to approach 
the cable companies for further concessions. That was a matter 
of the future, and he hoped the not distant future. 


Walsall.—-The total income of the tramways department for the 
year ended Dec. 31 was £29,204 (10:622d. per car-mile) and the 
expenses £16401 (6.030d.). After paying interest and sinking fund 
the balance was £4,771. 


Wimbledon.—During the year 1910 there was ап inerease in the 
number of 35-watt lamvos (equivalent) from 168.052 to 170.244. and 
the number of customers increased by 327 (total 4.243). 


Wireless Telegraph Notes.—It is gratifying to learn that. so far as 
the designing and carrving out of an effective system of communica- 
tion between air vessels and terra firma, this country is at least as far 
in front as any country. Reports are to hand that а very effective 
system has been devised by one of our army aviation experts. The 
particulars at present available are necessarily incomplete. 

It appears that certain difficulties have arisen between the con- 
tractors (Australasian Wireless, Ltd.) for the stations at Pennant 
Hills (N.S.W.) and Fremantle (W.A.). and the Government. This 
has somewhat delaved the start of the work for the erection of these 
stations. It is reported that the contracts have now been completed 
and that the work will proceed. 

At Constantine (Algeria) one of the French wireless telegraph 
engineers, M. Meunier, is stated to have invented apparatus which 
will enable the wireless mast to be dispensed with under certain con- 
ditions, and its place to be taken by a large mirror. 

It is announced that the India Office has entered into a contract 
with Marconi's Wireless Telegraph Co. for the erection of stations 
at Caleutta, Delhi. Allahabad and Simla. primarily for military and 
Government purposes, The first three stations are to have a range 
of 600 miles and the one at Simla 300 miles, the total cost of the 
scheme being about £50,000. It is anticipated that the stations will 


be completed in time for the Coronation Durbar. 


Dinners. —The fourth annual dinner of the officials and staff of the 
Electric Construction Co. was held at the Victoria Hotel, Wolver- 


hampton, on Jan. 20. The chair was occupied by the manager, Mr. 
William Bulloch, who was supported by the leading officials, in. 
cluding Messrs. N. Pensabene, W. M. Furniss. J. McMillan, F. С. 
Jones, T. Britton and Н. Н. Ostler. The visitors included Mr. 
С. E. С. Shawtield (borough electrical engineer, Wolverhampton), 
Mr. John Roberts (borough clectrieal engineer, Durban, South 
Africa), Mr. A. W. Smith (district manager of the National Tele- 
phone Co.), and Mr. А. Fyfe (Scotch representative of the company). 

After dinner the toast of the company was proposed by Mr. John 
Roberts and suitably acknowlelged by the chairman. The toast of 
“The Visitors’ was proposed by the chairman, Мг. Shawfield replying. 
The musical programme was a good one, and during the evening a pre- 
sentation of a gold watch and chain was made to foreman Guinness in 
recognition of his services as hon. treasurer and secretary of the various 
workpoopl s institutions, 

On Saturday lest the staff of the India Rubber, Gutta Perche & 
Telegraph Works Co., of Silvertown, held their 28th ennual dinner 
and social evening at the London Tavern, Fenchurch-street, Е.С. 
Mr. Wm. Ё. Gray was in the chair. and the vice-cheir was occupied 
by the company's Bradford egent, Мг. J. Е. Seaman, 

The principal toast, ©“ Success to the Company, its Agents, and its 
Annual Dinner," was submitted by the chairman in an appropriate 
manner, and duly honoured. 

Мг. А. P. Crouch, the company's secretary, proposed the toast of the 
chairman in very felicitous terms, and Mr. P. M. №. Brodie was equally 
happy and reminiscent in toasting the vice-chairman, 

The Committee and the indefatigable hon. sec. (Mr. Geo. Reed) are to 
be congratulated on their suecessful efforts. The musical part of the 
programme was contributed to by Messrs. Reeds, Clemson, Packham 
Hills, Spinks, Bryan, Ambler and Jones (accompanist). 

The seventh annual dinner of the staff and employés of Tunbridge 
Wells electricity department took place last week, when an illu- 
minated address was presented to Mr. H. L. P. Boot. consulting 
electrical engineer, to mark the completion of his 15th year’s work 
in conneetion with the department. which he inaugurated and has 
developed into an extensive and successful enterprise. Mr. J. W. 
Beauchamp. borough electrical engineer. presided and made the 
presentation. 

The foremen and deputy-foremen of Messrs. А. Reyrolle & Co., 
Hebburn-on-Tyne. held their annual supper on Saturday last. 


Mr. W. A Harriman (works manager) occupied the chair. А musical 
programme was rendered by various members, and was much appreciated 
by the company. | 


COLONIAL AND FOREIGN NOTES. 


Australasia. —' The ** Australian Mining Standard " states that the 
Месте Lighting Committee recommended Sydney Council to adopt 
the recommendation of the City electrical engineer (Mr. Н. Forbes 
Mackay) that the charge per horse-power for motors be considerably 
reduced, as he anticipates that this will result in double the present 
number of motors (12.000) being connected. Mr. Mackay also re- 
commends the reduction of the minimum charge of 7s. 6d. per quarter 
(which was adopted when meter rents were abolished) to 2s. 6d. 


The Moree Electric Lighting Co. (Ltd.) has been formed to take over 
the concession obtained by Messrs. Noyes & Hollingdale for electricity 
supply in Moree (N.S.W.). On the advice of Mr. J. E. Donoghue (con- 
sulting engineer) the Council have consented to the installation by Messrs. 
Noyes & Hollingdale of a high-class steam engine instead of the suction 
gas engine originally proposed. 

Notice was recently given of a motion to be introduced in the Tas- 
manian House of Assembly suggesting that the Government be directed 
to acquire the undertaking of the Hobart Tramway Co. | 

Korsit (Victoria) Council proposes to establish electricity works for 
street and private lighting and for pumping the town water supply. The 
capital expenditure is put at £2.500. 

The demand for electrical energy in Korumburra (Victoria) have been 
зо numerous that the Shite Council are considering the duplication of the 
generating plant. 

Ararat (Victoria) Council have decided to have an electrical exhibition 
in their town hall in consequence of the favourable report of delegates 
sent by them to inspect the Korumburra electricity works. 

Both Houses of the Tasmanian Parliament have passed the bill autho- 
rising the construction of a 3 ft, 6 in. gauge electric railway 50 miles in 
length from Mount Balfour to Stanley, and granting the promoters (the 
Mount Balfour Copper Mines, Ltd.) an advance of £10,000 for surveys, 
&c. Electrical energy will be generated by means of the water power of 
the Arthur ri ver. 


Austria-Hungary.—The communal authorities of Kralup have in- 
cluded in their budget for 1911 an item of 250,000 krnoen (£10.100) 
for the erection of electricity works. 


Brazil —The Société Frenco Brésilienne de Travaux Publics 
(formed in Paris with £40.000 capital) has been authorised to unce-- 
take lighting, electric tramway, railway and other works in Brazil. 

The Brazilian Ministry of Communications and Public Works have 
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been granted a credit of 300,000 milreis (about £20,000) for a tele- 
graph line between Goyaz and Boa Vista de Tocantins. 


Canada.—The Imperial Trade Correspondent at Toronto (Mr. 
F. W, Field) says a charter is being sought for the construction of a 
railway from Роге Dover on Lake Erie to Simeoe, Waterford. Brant- 
ford. Paris and Galt, the generation of electric energy. «е, 


Denmark.— The Belgian Legation at Copenhagen reports that the 
Island of Seeland Telephone Co. propose to extend their service, and 
have applied for powers to raise their rates for telephone facilities, 


Mexico. — A law prescribing the conditions under which concessions 
will be granted by the Federe! authorities for water supply works. 
hydro-electric undertakings and other industrial purposes has re- 
cently been published. 


Spain.—The Cia General de Tranvias de Valencia have obtained a 
concession for the construction and working of an electric tramway 
from Catarroja to Sella (Valencia). 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


HAMMERSMITH (London) Council invite tenders for supply of 
stores for the year ending March 31, 1912. including are lamp globes, 
incandescent electric lamps, carbons, electric light sundries, insu- 
lated wires, metals, steam tubes, screws, &с., meters, oilman's goods 
and steam packing. tools, cable joint boxes, fuse boxes, paints, oils, 
&c. Forms of tender and further particulars from the engineer and 
manager, Мг. G. Gilbert Bell. 85, Fulham Palace-road. W. Tenders 
to the town clerk. Mr. Н. Thompson, Town Hall. Hammersmith, W., 
by 4 p.m. [5th inst. See also an advertisement. 


Tenders are invited up to March 7 for the supply of 10,000 tele” 
phone protectors to tlie Postmaster-General’s Department in Vic: 
TORIA. Tender forms and specifications from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. Кее also advertisement. 


Tenders are invited up to April 4 for supply of 10} miles lead- 
covered cables, and up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat. to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
а С.В. multiple switchboard to the Postmaster-General's Depart- 
ment, SOUTH AUSTRALIA. Tender forms and specifications from the 
Commonwealth Offices. 72, Victoria-street. London, S.W. See also 
advertisements, 


L£Eps Corporation invite tenders for supply of the whole or any 
portion of about 35.000 tons of steam coal (small slack, smudge or 
any similar materia!) required for the electric lighting department 
during the year ending April 30, 1912; and for goods required for 
the department during the year ending Merch 31, 1912, including 
iron and steel bars, angles. plates, &e.. cast ngs, ми. tubes, copper 
bara, strip. plates and wire, lead and other plumbers’ material. tools, 
Ironmongers’ sundries, engineers’ furnishings, oils, paints, india- 
rubber covered cables, mains boxes and fittings, jointing and insu- 
lating materials, electric lamps, &с. Schedules, conditions of con- 
tract and forms of tender from the manegerof the Electric Lighting 
Department (Mr. Н. Dickinson). 1, Whitehall.road, Leeds. Tenders 
to the town clerk (Mr. Robt. E. Fox) by 10 a.m. Feb. 21. 

Tenders are also invited for the supply of 1.500 a.c. wattmeters to the 
electric lighting department of the city of LEEps. to be delivered as 
required on or before June 30, 1912. Forms of tender and condi- 
tions from the manager (Mr. H. Dickinson), 1, Whitehall-road, Leeds. 
Tenders to the Town Clerk (Мг. Robt. E. Fox) by 10 a.m. of Feb. 16. 


Влкхеѕ Urban District Council invite tenders for supply, delivery 
and erection of a straight tube water-tube boiler, fitted for machine 
stoking, a 600-750 kw. steam dynamo and surface condenser, motor- 
driven air and circulating pumps, river work and piping. Specifica- 
tion and form of tender from the eagineer, Мг. С. S. Davidson, Elec- 
tricity | Works, Mortlake, S.W. Tenders to the Clerk ta the Council, 
Council House, Mortlake, by noon Feb. 13. 


BLACKBURN Electricity and Tramwaya Committee require tenders 
by noon Feb. 13 for one year's supply of stores, including insulating 
material, fuse boxes, switches, motor and starting switches. tubes for 
wiring, castings, tools, oils, &е. Specifications, &c., from the 
Borough Electrical Engineer. 


Тезулси Corporation require tenders by noon Feb. 9 for c.c. hizh- 
pressure steam turbo-generators, with surface condensing plant. 


. Specification, &c., from the Engineer and Manager. 


TURTON Council require tenders by 10 a.m. Feb. 20 for supply and 
erection of bare copper overhead electric lighting mains. poles, бс. 
Specification, &e,, from the Electrical Engineer. 


BankiNa Council want tenders by 7 pan. Feb. 15 for supply and 
ereetion of 250 kw. motor-generator or rotary converter. Specitica- 
tion, &c., from the Engineer, Electricity and Tramways Department. 


LEEK Council want tenders by noon Feb. 9 for а Diesel oil engine 
and d.c. dynamo for their electricity generating station. Specitica- 
tions, &c., from the Engineer. 


WAKEFIELD Corporation require tenders by noon Feb. 14 for supply 
and erection of 800 kw. steam alternator, Specification, &c., from 
the City Electrical Engineer. 

ВосвхЕемостни Tramways Committee require tenders by noon 
Feb. 13 for 12 months’ supply of electrical sundries, castings, iron- 
mongery, &c. Specification from the General Manager. 

SrockTON-oN-TEEs Electricity. Committee want tenders. by 
Feb. 10 for 12 months’ supply of materials and stores, Form: of 
tender fram the Borough Eleetries! Engineer. 


SOUTHEND-ON-SEA Corporation went tenders by Feb. 8 for 
alteration and extension of the pier tremwey and the shore end 
platform. Specification from the Borough Enginee-. 


BECKENHAM Council require tenders by 4 p.m. Feb. 13 for supply 
of house service cut-outs. house service boxes. ironwork, &e. Form: 
from the Council offices. 


PorTsMOUTH Corporation want tenders by Feb. 7 for 12 months’ 
supply of electrical goods, castings, ironmongery, «е. Forms of 
tender from the electric lighting station. 


Herr. Education Committee want tenders by 10 a.m. Feb. 16 for 
electric light installation, fittings end fans for Sidmouth-street school, 
Specifications from the City Architect. 


Tenders will be received until Feb. 21 for supply of 29 miles of 
telegraph cable, up to Feb. 28 for supply of a motor generator and 
accumulators, up to March 7 for supply of 11 sections of branching 
multiple magneto lamp signalling switehboird, up to Feb. 28 for 
thesupply of petrol-driven portable winch to the Postmaster-General's 
Department in VICTORIA; up to March 8 for supply of measuring 
instruments to the Postmaster-General’s Department in Queensland ; 
up to March 14 next for the installation of wireless telegraphy at 
Thursday Island and Papua for the COMMONWEALTH POSTMASTER- 
GENERAL'S DEPARTMENT; and up to April 18 for supply of one 
common battery switchboard to the Postmaster-General's Depart- 
ment in WESTERN AUSTRALIA. Tender forms and specitications from 
the Commonwealth offices, 72, Victoria-street, London, S.W. 


The Minister for Works, Perra (W. Australia), will restive tenders 
until Feb. 28 for sipply and erection of electric pumping 
machinery. Conditions of contract at Public Works Office, Perth. 


TEcvcr (Roumania) Municipality will receive tenders on March 
14 for the substitution of a 160 н.р. for the present 80 n.r. genc- 
rator for the electric lighting of the town and other works in connec- 
tion therewith. 


Tenders are wanted by noon March 1 for the installation of a sys- 
tem of ventilation, heating and cooling at the new Law Courts, 
CaAPETOWN. Particulars from the High Commissioner for South 
Africa. 


Tenders are wanted by March 1 from registered companies for the 
concession for the supply of electrical energy for light and fans in 
Government buildings at LanHonr, Inida. Particulars from the 
Sanitary Engineer to Government, Punjab, P.W.D., Lahore. 


The Turkish Ministry of Public Works require tenders (addressed 
to M. le Ministre du Commerce et des Travaux Publics, Constanti- 
nople) by March 15 for a concession for electricity supply and the con- 
struction and working of electrical tramways in the Sandjak of 
ADRIANOPLE, the concessionaire being authorised to erect and operate 
hydro-electric stations on the rivers Maritza, Arda and Tundja. 


The Turkish Ministry of Public Works, Constantinople, will re- 
ceive tenders (until March 14) for concessions for the construction 
and working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hydro- 
electric works on the banks of the Seiboun Tchai river. Conditions 
(on payment of 9s.) from the Ministry, Constantinople. 


Tenders will be received at the Post Offices, VIENNA, on Feb. 10 for 
440,000 yds. telegraph wire, and on Feb. 11 for supply of 8.000 elec- 
tric lamps. 


Tenders will be received at the Hotel de Ville, Снехт, on Feb. 11 
for supply of electricity meters. 
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TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders :— 

From selected firms for supply of motors for the workshops at the chief 
fire station :—Veritys Ltd. (accepted), £159 ; Lancashire Dynamo & 
Motor Co., £182 ; General Electric Co., £193; Mavor & Coulson, £195 ; 
Electromotors (Ltd.). £197. 

Chief engincer's estimate, £165. 

For the supply of 500.000 stoneware cable ducts in conneetion with 
electrification of tramways :—Stanley Bros, (accepted). £4,487; Н. К. 
Mansfield, £4.731 ; Sutton & Co., £5,600 ; Doulton & Co., £6,600 ; Geo. 
Skey & Co. (Informal), £4,375. 

Chief officer's estimate, £5,000. 

For wiring and supply of fittings for electric lighting of extension of 
chief fire station :—Pinching & Walton, (accepted), £461; G. Weston & 
Sons, £525; Foote & Milne, £528 ; E. Newbald & Co., £545; Lund 
Bras. & Co., £621. 

Chief engineer's estimate £500. 

Messrs, Jens Orten-Boving & Co, have received orders. from the 
Hiroshima Electric Light Co., Japan, for three Francis water tur- 
пез of 1.300 в.н.Р., and one exciter of 110 в.н.Р.. to work under a 
head of 44.8 ft. ; also one turbine of 340 н.р. at 54 metres head, for 
the Cia Fiacao e Tecidos Unicio Lavrense. Other orders include 
Victoria turbo pumps for the Indian and other Government depart- 
ments. 


Stoke-on-Trent Council have accepted the following tenders :— 

Siemens Bros. & Co.. portable sub-standard wattmeter and ammeter ; 
Electrical Co.. d.e. energy meters; Electric Construction Co., milking 
boosters: Weston Electrical Instrument Co.. portable current trans- 
formers; Crompton & Co.. voltmeter switches; Spagnoletti (Ltd.), 
multiple way switches ; London Electric Wire Со. & Smiths, cotton- 
covered wire. 

Charlton (Victoria) Electric Light & Power Co. have accepted the 
following tenders :— 

В. Hornsby & Son, 81 н.р. suction gas engine; Bergmann, 45kw. 
dynamo; J. А. Newton & Co., booster and switchboard ; Warburton, 
Franki & Co. Premier storage battery ; J. Coburn, poles. 

Wimbledon Council has accepted the offer of the Postmaster- 
General to provide and maintain the Gamewell fire alarm system 
connecting the central fire station with 19 call points for 10 years at an 
annual rental of £276. 103. 

Wimb'edon Council has accepted the tender of the British Thom: 
son-Houston Co. for 116 11. switch fuse panels for transformer sub: 
Stations, at £484. 

Epping Council have accepted the tender of Stuart & Moore for 
installing and maintaining electric fire call bells, at £12 5s. per annum. 
for seven years. 

Derby Council have accepted the tender of the British Insulated 
& Helsby Cables for h.t. cable at £450. 103., and that of the Brush 
Со. for three tramears at £1,948. 123. 


Brighton Council have placed orders with the British Thomson- 
Houston Co. for motors for hiring out for 12 months, end with W. 
Geipel & Co. for are lamp carbons at £237. 

Essex Education Committee have accepted the tender of J. T. 
Halsey for wiring the new high school for girls at Leyton, at £425. 

Buckingham Guardians have accepted the tender of Johnson & 
Phillips for an electric lighting installation at the workhouse at £174. 


The Salford Council have accepted the tender of W. Lucy & Co., 
for two-way. 

Footseray (Victoria) Council have accepted the tender of the Jarrah 
Timber Со. for 750 electric light poles at £1,295. 


Commonwealth Tenders.—The Australian Postmaster-Gencral's 
Department have zecepted the following tenders :— 

New South Wales.—Weatern Electric Co., 1} miles of switchboard 
са» (£70. 5s. per mile); Zwicker & Co., insulators and iron pins; 
Liasrence < Harson, seven motors. 

Queensland. пала Rubber, Gutta Percha & Telegraph Works Co., 
Cet «tors (308. 9d. each), galvanometers (various prices) and | and 3 am- 
per? fusss (2.24. each) ; Western Electrie Co.. fuses (9d. each), protectors 
(in strips of 13 pairs) 32s. 64. each, and (25 pairs) 48s. each. 

South Australia.—Western Electric Co., c. b. table telephoncs (35 +. 64. 
each), protectors for aubscribers’ telephones (2s. each), Jointing sleeves 
(21а, each), c.b. table telephones (35s. each); Zwicker & Ce., Jointirg 
sJoeves (158. 6d. per 100); Lawrence & Hanson, copper for gravity cells 
(63). zines (ls. 514.) and brass suspenders (КІЯ. each): British Insu- 
ited & Helsby Cables, c.b. wall telephones (403. 64. each), 14 miles two 
twisted conductor wire (£7. 5s. per mile), 24 miles three twisted conductor 
wire (£10) ; and Stecle & Baker, 7 miles single bridle wire (£7. 17s. 64.). 

Ta smania.—British Insulated & Helsby Cables, À mile cable, 260 pairs 
12) lb. conductor (£60£ per mile), 12 miles 208 pairs (£505), 4 mile. 156 
pairs (£403). two-conductor cords (5d. each). one magneto, non-multiple, 
200 line switchboard (£80), 5 tons bronze wire, 70 lb. per mile (£77. 8s. 
per ton). insulators (3d. each), g.i. shackles (434. each): Noyes Bros., 
paper insulated, lead covered cable, 52 pairs, 12} lb. conductors 
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(£179. 7s. 64. рег mile), 2 miles ditto, 26 pairs (£123), 2 miles, 13 pairs 
(£76. 17s. 6d.), 10.200 ft. 3 in. steel piping (934. per foot), 5 males ce 
lead covered copper wire (£25. 12s. 6d. per mile), 5 miles ditto lead 
sheathed (£13. 6s. 64. per mile); S. Hoffnung & Co.. dry cells (2s. Id.) and 
2s. 4d. each ; India Rubber, Gutta Percha & Telegraph Works Co. anni 
zines (7d. each), local zines (101d.). closed circuit keys (20s. 64. each) 
instrument oil (94. per bottle); Reid Bros., single Varley's induced 
galvanometers (38s. 3d. each): Lawrence & Hanson, magneto bells m 
each); J. Bartram & Son, ¢.b. wall telephones (£1. 17%. Gd. each) ; Wea. 
tern Electric Co.. magneto wall pattern switehboards, 15 lines (£11. ба 
each), magneto non-multiple 50 lines (£27. 25. each), ditto, 100 lines 
(£35. 10s.). | 

Quecnsland.—W. T. Henley's Telegraph Works Co.. 1 mile paper insu- 
lated lead covered cable, 26 pairs, 20 lb. conductor (£189), 440 vds, sub. 
marine telephone cable, 28 pairs, )21 Ib. conductors (£85). 17.380 yds 
telegraph lead covered paper insulated cable.20 conductors(£2.123. 2s. öd). 
8.800 yds, telegraph cable (£853. 55. 94.). 1,650 yds. lead covered paper 
insulated cable, 78 pairs, 121 lb. conductor (£211. 17%. 60.), 10,157 vds. 
104 pairs (61.656. 55. Fd). 685 vds.. 156 pates (£163. 17%. 14.), 5,940 vds, 
203 pairs (£1,660. 1085.) :: Webster & Co., 5 tons gal. steel three-strand 
wire, £22, Is. Lid. per ton. | 


BUSINESS NOTICES. 

Messrs. Siemens Bros. Dynamo Works (incandescent lamp and 
fittings department), Tyssen-street. Do!ston, N.E.. notify that in 
future their * Dalston 4 " telephone line is cancelled, the line having 
been replaced by three lines on the Dalston exchange. With the 
three '* Centre!” lines, there will be а renge of six lines пуа, the 
numbers being: Dalstoa 8.387, 8.388, 8.389: Central 2.440 (three 
lines). Many interna! extensions have been mede to enable their 
customers to communicate by telephone with erse. 


The Western Electric Co. (Ltd.) have opened branch offices in the 
under-mentioned towns, and their representatives will give personal 
attention to inquiries for cables. telephones and electrical supplies in 
the surrounding districts. Catalogues, estimates, &е., will be fur- 
nished, and examples of various tv pes of apparatus will be available:— 

Birmingham: King's Court, 115. Colmore-row : Leeds: Standard 
Buildings, City-square ; Cardiff: 2, Bank Buildings. 

The offices of the Horsfall Destructor Co. have been removed to 
17, Victoria-street, London. S.W. 

The Reason Mfg. Co.. Lewes.road. Brighton. have appointed 
Messrs. Davidson & Bleekadder, 50, Wellinuton-street, Glasgow, аз 
their sole agents for the South of Scotland, — | 


Plant Wanted.—-Messrs. Whittaker Bros. (Ltd.), Dudley, advertise 
for an electric generator set (225 volts, 250 amperes, engine 80 Ib. 
steam). 

BANKRUPTCIES, LIQUIDATIONS, &c. 

A receiving order has been made 2zainst Geo. У. В. Barker, elec- 
trical engineer, Gledhow, Wood.grove. Roundhzy. near Leeds, and 
John-street, Albert-street, Harrogate. 

A receiving order has been mace against Joseph Perkins. Electrical 
engineer, 304. Ebrington-street, and 4, Kdgar-terrace, Plymouth. 

The London Sherardising Со. (Ltd). Western Sherardising Co. 
(Ltd.). Sheffield Sherardising Со. (Ltd.) and Birmingham Sherard- 
ising Co. (Ltd.) ere being wound up voluntarily. Мг, C. J. Bush, 
6, Great Winchester-street. London, E.C., is liquidator. 

Рноѕрнок Bronze Co. (Lrb.)— The summary of the liquidators 
accounts in the matter of the Phosphor Bronze Co., which was some- 
time ago placed in the hands of Mr. 8. P. Child, liquidator, shows à 
balance, after paying the full dividend of 20s. in the £ to the un- 
secured creditors (representing £8,651. 14s, 2d.), and after payment 
of all court fees, liquidators remuneration, law costs, &¢., repre- 
senting £1,837. Is. Па. The bolance credit is £7,272. 49, 9d. 


PATENT RECORD. 


——————————— — — 


APPLICATIONS FOR FATENTS. 


Мотв. —T he wndermentioned Applications (except those marked 1) are nol open to 
public inspection until after acceptance of Complete Specifications. T hose marked * are 
apen for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


December 24. 1910. 
29,980 EvERSHED & VIGNOLES & EvERSHED. Circult-breaking safety devices for 
electrical apparatus and the like.* 
SEU ade Teleeraphy.* 
. ACKSON & WitLiAMS. Electric heating and cooking apparatus. 
30.003 Squier. Multiplex telephony and telezrachy.* ee 
30.016 MIDDLETON & BAKER. Sockets for incandescont lamps. 


le 


30,017 GALLowAy & Ноговм. Synchronising devicss. 


ane | D:cember 28. 1910. 
047 JOHNSON. Joints for telegraph, telephone, electric transmission roles, and the like. 


single. or polyphase circuits.* 
30,055 Bowrina. Lifeguards or obstruction removers for tramcars and the like. 


39.054 Rucker. Feeder regulators for regulating the voltage of alternating current, 
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90.075 Sreet, РЕЕСН & Tozer, Lro., & Bowen. Magnetic cranes. 
0.114 Reveotre & CrcrHigR, Electric alternating current systems, 
30,138 В.Т.-Н. Со. (С.Б. Co., U.S.) Electric rat!-bonds.® 
December 29, 1910. 
30,166 & 30.167 Corsy, (Draper Latham Magneto Co., U.S.) Magneto generator.® 
30 170 CowreR-CoLles. Metallic reflectors. 
30.20! T&RuxrrER. Regulatine electrical heating apparatus. (Date applied for, 10,1 10.)*t 
30.217 Mason.  Electncally-contro!led elevators, 
30 220 CuvizikcwskKI. Continuous current eenerators. 
30,233 В.Т.-Н. Со. (С.Е. Co., US) Dynamoc-eiectric machines. 


December 30, 1910. 

30240 BtacksToNE. Trolleys for trolley poles of electric railway cars. 

30.254 Ancerson & В.'кмѕи в. Mercury vapour electric lamp. 

30 263 ManuicTT. Helder for Texitde insulated electric wires or cords. 

30 307 Maciejewski Conduits. 

30.313 ÉvERsHgD & VioNoLES & EversHep. Напа spikes for making electrical con- 
nections. © 

30.319 Dinsmecor, Flaming arc lamps.” 

30.323 & 30324 В.Т.-Н. Со, (С.Е. Co., U.S.) Supports for electric incandescent lamp 
filaments. 

7 December 31, 1910. 

32.335 Ссғғвү. Two-pole three-way switch. 

30.343 Кивву. Pertable electric cluster lamps. 

30.382 Orvis. Electric switches or cut-outs. 

30.390 Peer. Electric furnaces. (Date applied for, 6/5,10.)*f 

30,402 HEURTLEY. Submarine cables. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 
72.914 Siemens Bros. & Co., Нико & BRADLEY. Twin search lights or projectors. 
29.985 Brown, Telephony and teleeraphy. 
39.548 CORDES. Insulation of condensers for telephone circuits. 
30,566 Curtis & AvAMs Mrs. Со. Elcctric controllers, startine switches, and the like. 


1910 St gcirtcATICNS. 
339 Loncrornp. Sparking plugs. 
2.525 MiporLEY & VaurERVELL. Dynamo-electric machines. 
2.700 Stevens. Transmission for petrol electric and electric vehicles. | 
5.270 ApaMs Mec. Со. (Cutler Hammer Мик. Со.) Multiple switch devices for electric 
motors. 
6.035 Petersson, Methods of and means for charging electric-resistance furnaces. 
(Date а; рпа for, June 2. 1909.) 
6.746 САИЧАСЬ. Есі accumulators. 
7.225 Ѕмітн & Deakin. Electro-deposition of metals. 
7.331 MaopEN & HousKEErER. Processes and apraratus for the preparation of elec- 
tically conductine filaments. (Date applied for, 31 3 99.) 
8.55] Siemens Bacs. & Cc. & Hisp, Telephone switchboards. 
5.602 DE PRcszvNsKI. Means for actuatine railway and tramway points and switches 
from the vehicles, 
8.711 Pg-ERssc". Electri: resistarc? furnaces. (Addition to 6.035 10.) 
9.250 bi Mercury-catbon filament incandescent lamp. (Date applied for, 
10 29.) 
10.842 CHRIsTMAS.  Sparkine-plues. 
15.169 Тномзон. Electric turnaces. (Date arplied for, 1 9,99.) 
17.38) Еновь. Trolleys or collectors for electric tramcars. 
18.946 Вит. (Ruzicza.) ention mechanism, 
22.110 Stevens Bros. DvNxAMO Works. (Siemens Schuc'ertweorke?. Ges.) Ward- 
Lenard cysts: for eDctrio motas. 
23.019 Bosra. dnidecitinz th» existence» of a current in tar leads of electrical ignition 
92:22. (Date applied Юг, 2 > 10.) 
24,819 x Miaufa:tar2 of ада eloc.ris lamos (Dat: ароп?1] for. 
‘TL 92.) 


COMPANIES' MEETINGS AND REPORTS. 


——M— 
City & South London Railway Co. 


The fiftv-third ordinary general meeting was held on Tuesday, under 
the presidency of the Right Hon. C. В. Stuart-Wortley. K.C.. M.P. 

The SECRETARY (Mr. W. F. Knight) having read the notice calling 
the meeting, 

Tne CHAIRMAN sid: "he half. year of which we are considering the 
accounts finished better thin it began. The result is that we show an 
Increase on receipts from passorgers of £1,006 and on season tickets of 
£625, and taking the whole of our gross receipts together we have a ret 
increase of 51.663. Against this, expenses are пр by £637, so that we 
are able to carry to net revenue account a sum increased by. £1,026, 
After taking into account small differences on fixed charges, and on the 
amount brought forward from the June account, we find ourselves well 
able to pay the same dividend — that is, at the rate of £1. 15s. per cent.— 
on the Ordinary Stock, as we did last year, and to carry forward £1,076 
more than last year. You can sie for yourselves that we carried more 
passengers and took more money thin in any previous half-year. But T 
am able to tell you, further, that our workipg expenses are fractionally 
better than they were а year, ago being 45/78 per cent. against 45-02. 
Аз compared with December, 1900, we lave run more trains, carried 
more passengers per train. taken more money per trun and more money 
per train-mile, and spent less per train- mile on locomotive charges. On 
the other hand, we have taken slightly less money per passenger, and have 
spent rather more on total ex penses per train-mile, and also rather mor. 
in (гаће expenses per train-mile.. Fhe decreased. amount taken. per 
passenger is due to the fact that our through bookirgs with the busiest of 
the other underground lines all show increascs, which means that we 
have been carrying a larger number of passengers at less than our own 
local fares, owing to the new reduced fares in most eases being less than 
the combined local fares. By far the most gratifying of thes increases 
oceurs in connection with the Metropolitan Railway, and although the 
traffic at present exchanged with them is not very large, we hope that 
this growing traffic may be still further developed when we get the new 
low-level subway underneath where we are now assembled, at Moorgate, 
sanctioned by Parliament in 1910, which will make closer the connection 
hetween the Metropolitan system and our own. We have had to pay 
more for coal and more for wages. The wages item is, we hope, not toj 
much to give for contentment amongst our men arising from such 


improved conditions of life as you were able to confer upon them under 
the Conciliation Agreement of last summer. Аз regards coal, there is an 
increase of about £600, due to an increase in cost of about 94. per ton, 
and an increase in the consumption owing to the larger mileage run during 
the half-vear. We hope you will consider all these results as signs that 
against unremitting competition we are well holding our own. 

In matters relating to competition it behoves all those who have 
charge of railway enterprises to look well ahead and take all new develop- 
ments into consideration, We see around us new underground lines, 
some of which carry passengers at a speed, including stops, of 17 miles 
per hour, against our own average of 13!. The public is accordingly 
learning to expect that improvement to become general. And there can 
be no doubt that if we could give a service thus accelerated we could 
contend even more effectively against our great surface competition, 
whose speed, notwithstanding his contempt for Board of Trade maximum 
limits, ought never to be able to exceed that of modern tube trains. This 
question is mainly one of finance : for а general acceleration of the speed 
of our trains could not be accomplished without not only great changes 
and additions to our rolling stock, but also a very considerable increase 
in siding accommodation. At the same time, those and other changes 
might be so designed and conceived аа to make possible а рег coutra 
saving of part of the expense of the new stock, by enabling us to cease 
the running of five-coach trains in the less busy part of the day, which at 
present we are obliged to do, partly from want of underground space for 
siding accommodation, and partly by reason of difficulties which prevent 
at present the expeditious coupling and uncoupling of our coaches, 

We have received from municipal and other public bodies on the south 
side of the river representations in favour of extending our line beyond its 
present. terminus at Clapham Common. This raises the important 
question whether we shall have to follow the population for whom we 
cater as they continually move further afield, On these weighty matters 
| express no opinion to-day, but I do hope we may conclude, from our 
receiving the invitations to which I have referred, that should we go to 
Parliament for such purposes we shall not go without the powerful 
support which municipal advocacy alone can supply. 

Since our last meeting we have received the last of the decisions of 
rating authorities in pursuance of the Metropolitan Quinquennial Re- 
valuation of 1910. For myself, I may say that 1 know no reason at all 
why such re-valuation should, in justice, have increased our assessment 
bv a single shilling. On the contrary, 1 know of some reasons—solid 
reasons—which would justify exemptions, partial or otherwise, or other 
preferential concessions, to undertakings such as ours. For not only do 
we render great services to the convenience and health of the humbler 
classes of the publie, but we are subjected to competition from under- 
takings either subsidised out of rates, or else free, as the motor omnibuses 
are, from having to pay, as we do, rates on the roads that they use. Our 
assessments have, in fact, been increased by about £300 a усаг. Аз 
regards other prospects of the current half-year, E hope E shall not be 
thought too singuine if 1 anticipate considerable advantage to our 
trafhe from the attractions of the coming Pageant of Empire at the 
Crystal Palace from May to October. The. Brighton. Rajlway are 
expected to get their Crystal Palace line electrified by the middle of May, 
and if, as is expected, excursion trains are run from all parts of England 
ax they were in 1908, we should surely come in for a large share of the 
work of carrying these provincial pilgrims bound for the Crystal Palace to 
London Bridge Station, from any of the three northern termini at Euston, 
King’s Cross, St. Pancras and other points. And, if we may judge from 
the experience of 1902, the great national solemnity of the Coronation, 
with the accessory ceremonies that are to follow it, will likewise cause us 
to be unusually Базу. L now move the adoption of the report and 
accounts, 

Mr. CHARLES SEYMOUR GRENFELL seconded the motion, which 
was carried, 

Resolutions approving the dividends, re-electing the retiring directors 
and auditors, and according a hearty vote of thanks to the chairman, 
directors and staff brought the proceedings to a close, 


BLACKPOOL & FLEETWOOD .TRAMROAD CO.—Including the sum 
brought forward the balance profit for the half-year ended Dec. 51 
‘after providing for debenture interest) is £13,641. 125. 94. А dividend 
is recommended at the rate of 9 per cent., which will absorb £6,750, 
writing off £3,500 to depreciation reserve and £750 to general reserve, 
leaving £2,641, 12s. 9d. to be carried forward. The number of passen- 
gers carried during the half-year was 1.911,570, and the receipts from 
all sources amounted to £23,400. 10s. 24. 

B'IGHTON, HOVE & PRESTON UNITED OMNIBUS СО. (LTD.) At the 
meetirg on Saturday the chairman (Ald. J, J. Clark) said they had pur- 
chased eight additional electric omnibuses, but they were more costly 
to run than petrol.driven vehicles. "hey had been considering the rail- 
Jess trolley system of traction. The directors would. probably have 
waited to see the result of the running of those vehicles at Leeds and 
Bradford before moving in the matter, but their hands were forced by the 
action of a syndicate who had promoted a bill authorising them to run 
ordinary trams between Worthing and Brighton. The directors felt that 
the onlv course open to them was to apply to Parliament for powers to put 
up overhead wires to enable them to run their omnibuses on the rail-less 
system. Не thought the advantages of the system over street railways 
were so great that it would receive the unanimous support of all residing 
on or near the line of route. They ran on rubber tyres, thus avoiding 
the noise caused by steel wheels running on steel rails; there were no 
rails to obstruct other vehicles; they could pass any other vehicle in- 
stead of being contined to-theicentre ofthe road, and they could pick up 
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and set down passengers at the edge of the footway instead of the middle 


of the road. А resolution authorising the promotion of the bill was 
passed. 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.) — The directors’ report 
for the half-year ended Dec. 31 states that the amount available for 
division is £55,798. 15s. 1d., and it is recommended that dividends be 
paid for the half-year at the rate of 6 per cent. (less tax) on both pre- 
ference and ordinary shares and that £12,009 be set aside towards 
renewal of permanent way, leaving £9,893. 15s. 1d. to be carried for- 
ward. Me. Joseph Mooney, J.P., has been co-opted a director to fill 
the vacancy caused by Mr. W. Anderson’s death. 

GREAT NORTHERN & CITY RAILWAY CO.— The total revenue receipts 
for the six months ended Dec. 31 amounted to £59,065. 95. 8d. and the 
cost of working to £19,957. 173. 64. (51:09 per cent.) The net revenue 
was £19,108. 12s. 24., which is insutlicient to meet the fixed charges 
for the half-year ; £3,903. 63. 11d., provided from outside sources, has 
enabled the company to meet these charges. The number of passen- 
gers carried (including season ticket holders) was 5,856,829, avainst 
5,652,556 for the corresponding period last year. The number of local 
season tickets was 2,512, against 2,917. The number of three route 
season ticket holders using the company’s line was 2,558, against 2,558. 

LONDON ELECTRIC RAILWAY CO.—Thie directors’ report for the half. 
year ended Dec. 31 states that the gross receipts on revenue account 
amounted to £352.895, an increase of £6.837. The working expenses 
were £166,968, a decrease of £4,106. After providing for interest and 
rents, and reserving £7,500 for contingencies and renewals, the balance 
was £101,454, and the directors recommend that a dividend at the rate of 
4 per cent. per annum be declared on the 4 per cent. prefere псе stock, 
and that a dividend at the rate of ? per cent. per annum be declared on the 
ordinary shares, leaving £3.474 to be carried forward. The report also 
deals with the Parliamentary bills in which the company is interested. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting on 
Wednesday the chairman (the Earl of Bessborough) stated that the 
capital expenditure during the past усаг had not been large, and had been 
made mainly upon extensions of electrical equipment in the suburban 
district. The works were to comprise the equipment of the railways 
from a junction at Battersea Park with the South London Railway to 
Victoria, through Clapham Junction, Balham, Streatham Hill and West 
Norwood, to Crystal Palace and back ; from there through Tulse Hill and 
Dulwich to Peckham Rye. where the South London Railway was joined 
again and access gained to London Bridge, thus dealing with a district 
in which the London County Council had made a network of tramways. 
The work of equipment was being pushed forward by the contractors 
and everyone concerned with the greatest possible energy, with a view 
to electric traction being available for the traflie to the Crystal Palace 
when the Empire Pageant was opened there in the early summer; but, 
apart from that source of revenue, which the directors hoped would be 
considerable, they anticipated that electrical working would have a very 
marked effect upon the ordinary business traffic. if anything like the 
results which had been achieved on the South. London Railway were 
repeated in the distriet in question. Certainly the experience they had 
had on that railway, where nearly the whole of the traffic lost to the trams 
had been regained in the very first year of electrical working, and at the 
present moment the business was still increasing, strengthened the 
board in the belief that the extension of the electrical services would 
bring the company a considerable increase of passenger бае. The 
electrical services would be first and third class only, and, after giving the 
matter full consideration, the board had decided. that from the. com- 
mencement of running to the Crystal Palace second class carriages should 
be withdrawn from the whole of the suburban services. There would be 
important. alterations of the services also, as electric traction would 
enable them to be made more rapid and frequent. As to the rumours 
that electrification was to be carried to Brighton, naturally the board had 
thought of it, and were sceking advice upon the possibility of carrying it 
out; but the conditions of working a main line traftic would ditfer very 
considerably from those obtaining in а suburban service, so that much 
consideration would be necessary before any definite decision could be 
come to. | 


METROPOLITAN DISTRICT RAILWAY CO. — The directors recommend 
a dividend on the 4 per cent. guaranteed stock for the half-year ended 
Dec. 51 at the rate of 4 per cent. and on the 4! per cent.-tirst prefer- 
ence stock for the same period at the rate of 5} рег cent., against no 
payment for the corresponding period last year, £10,000 has been 
reserved for renewals aud the carry-forward 13 £2,020. 

NATIONAL TELEPHONE CO. (LTD.) —Tlie directors have resolved, sub- 
ject to final audit, to recommend at the forthcoming general meetiug, 
the following dividends for the half-year ended Dec. 31, after payment 
of the dividends on the preference shares: at rate of 6 per cent. per 
annum on the preferred and deferred stock (less tax) in all cases, 
carrying £200,000 to reserve and about. £12,000 forward. The transfer 
books will be closed from the 10th to 23rd inst. inclusive, and the 
dividend warrants will be posted on the latter date. 


8T. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.) — The directors 
recommend a balance dividend on the 7 per cent. preference shares for 
the half-year ended Dec. 31, 1910, of 3s. 6d. per share and 5s. per share 
on the ordinary shares, making, with the interim dividend paid thereon, 
а total distribution of 10 per cent. The share transfer books of the 
company will be closed from 3rd to 17th inst. inclusive. 


WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)— At a meeting on 
Tuesday the shareholders approved the sale of the undertaking to the 
Corporation. The S DAY general meeting will be held in March. 
Shareholders will receive about £6. 10s. for each £5 share. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ASSOCIATION OF MINING ELECTRICAL ENGINEERS (word ** Limited ” 
omitted from title by Licence of Board of Trade). (113,840.—Reg. 


Jan. 25, with 1,500 members, each liable for £1 in event of winding - 


up, to promote the general advancement of electrical science in its 
applications to the mining industry. The subscribers аге, W. Maurice, 
Hucknall Torkard, mining engineer; К; Н. Haggie, Wealdstone, 
engineer ; S. F. Walker, Bath, consulting engineer ; А. Hall, Nuneaton, 
mining engincer ; P. D. Coates, Burnley, electrical engineer; G. H. 
Winstanley, Warrington, mining engineer; В. J. Frost, Doncaster, 
mining electrical engincer ; J. Glynn Williams, Whitehaven, mining 
electrical engineer; Н. J. Fisher, Fence Houses, electrical engineer, 
and J. E. Sayers, Glasgow, consulting engineer and electrician. The 
management is vested in a council, the first members of which are, 
W. Maurice (president), W. C. Mountain (Gateshead) and Prof. W. 
Robinson (Nottingham) (vice-presidents), Н. Arnott (Bedworth), P. D. 
Coates, C. T. Humphrey (Саган, Н. J. Fisher, В. J. Frost, В. Hood 
Haggie, A. Hall, К. Holliday (Pontefract), Е.О. Kirkup Newcastle-on- 
T-yne), В. Krall (London), B. Г. Walker, G. Н. Winstanley, J. Е, 
Sayers, F. Cusworth (East Kirkby), T. P. Martia (Workington) aud J. 
Glynn Williams. Rey. оћсе, Bank-chambers, London-road, Derby. 

INTERNATIONAL ELECTRIC CO. (LTD.) (113,905.)—Keg. Jun. 27, 
capital £30,000 in £1 shares, to carry on the business of manufacturers 
of and dealers in electric cables, wires, accumulators, lamps, tele- 
phones and all kinds of electric, telegraphic and telephonic instru- 
ments, &c. Private company. 


SIMPLEX ACME PATENT FIRE ALARM CO. iLTD.) (113,927.) - Reg. 
Jan. 28, capital £1,000 in £1 shares, to acquire from J, В. U. Little а 
patent relating to thermal friction contact-making devices, and to 
adopt an agreement with J. В U. Little, Private company. Reg. office, 
39, Chapel-chambers North, Chapel-street, Liverpool. 


MORTGAGES AND CHARGES. 


W. A STEVENS LTD.)— Issue, on Jan. 9, of £700 debentures, part of 
a series of which particulars have already been filed. 

TONYREFAIL & CILFACH GOCH ELECTRIC LIGHT CO. (LTD.) —Issue 
on Dec. 51 of £45 debentures, part of a series of which particulars have 
already been fited. 


RECEIVERSHIPS. 


ELECTRICAL CORPN. (LTD.)—E. Н. Young, 8, Draper's-gardens, E.C., 
ceased to act as receiver or manager on Jap. 20. 

THOMAS L. SCOTT & CO. (LTD.)— Notice of the appointment of G. E. 
Corfield, 119-125, Finsbury pavement, E.C., as receiver, on Jan. 20, 
1911, under powers contained in debentures dated May 3 t» Nov. 8, 
1910, lias been tiled. 


CITY NOTES. 


mtcr bon 


MEMORANDA (Feb. 2).—Bank rate 4 per cent. (siuce Jan. 25, 1911) 
Price of silver, 2434. per oz. Consols 79! —79; for money; 73; —80 
for account. Сопвоів Pay Day, Feb. 1; Stock and Shares Continuation 
Day, Feb. 8; Ticket Day, Feb. 9; Pay Day Feb. 10; Mining Shares 
Carry Over Day, Feb, 7. 

Prices ок Mrtais (Londoa).—Copper, cash, 534; three months, 
56. Lead, English, 13|[—1341; foreign, 121: —13 cash; 1341-18 
three months. Spelter, 25; —251. Tin, Enzlish, 191—195; foreign, 
1944 cash, 191 three months. Jron, Cleve'and, cash, 49/2}, three 
months, 50/1. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the tive weeks ended Dec. 59 were 
660,635, compared with 598,714 units in the corresponding period of 
1909. 

CLONTARF & HILL ОР НОМГН TRAMROAD CO. (LTD.)—A dividend 


at the rate ої $ per cent. has been declared and £426 has been carried 
forward. 


LONDON ELECTRIC RAILWAY CO.— The directors have declared a 
dividend at the race of } per cent. per anum (9d. per share), less tax, 
on the ordinary shares, for the half-year to Dec. 31. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.—Thle directors 
recommend, subject to final audit, a dividend on the ordinary shares 
for 1910 at the rate of 5 per cent. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Feb. 16 а special settling day in and have granted a quotation 
to £800,000 5 per cent. prior lien debentures of the British Aluminium Co. 
(Ltd.). and have also granted quotations to 600,620 £1 fully-paid ordinary 
shares, 299,570 £1 fully-paid 6 per cent. non-cumulative preference shares 
and £720,398 debenture stock of the ваше company. The committee 
have been asked to allow £174,170 consolidated ordinary stock (in lieu 
partly of 6 per cent. cumulative preference stock) of the Mclbourne Electric 
Supply Co. (Ltd.) to be quoted. 

WESTMINSTER ELECTRIC SUPPLY СОБРМ.— А dividend at the rate of 


10 per cent. per annum (less tax) for the half-year ended Dec. 31 has been 
declared. 
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Gas and Electricity at Manchester. 

Tug frietion to whieh we alluded some litle dime ago sill 
Seems to социо et Manchester, where the town has the 
misfortune to have an “lectricicy, Committee and a Gas 


The two Committees are 


Commiitee working side by side, 
discussing the matter at conferences which have been 
arranged, а on the last occasion. Ald. Савко had many 
complainé, to make. One of these referred to che faci thay, 
although the capital of the еіесилегу undertaking had 
mereased largely during the last few vears, the return upon 
that сара had diminished, the profit iast vear being less 
than $ per cent. А further complaint was made that the 
Elecirieiuy Committee had agreed io supply eleccrical energy 
toa group of 40) houses on cercoin terms provided ro рах 
Was used for hehiing. The energy was to be supplied through 
One meter and to be charged to the owner of the houses, 
the landlord including a supply of current in the charge 


1861; 
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for rent to the tenants. 
was a most “improper, unbusinesslike and unfair thing ” 
to do betwixt one Cominittee and another of the same Cor- 


poration. 
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This, it appeared to Ald. GIBSON, 


In his opinion. thev had vielded in а weak 
moment to a poliev of cutting prices to get consumers—& 
policy which never had heen and never wouid be а success, 


but which must lead to failure. 


THERE seem to be several! mistaken ideas in ihe views 
The first is the idea that a municipal under- 


so expressed, 
No doubt it sounds 


taking should be rin at a large profit. 
well to be able to hand over a substantial amount to the 
relief of rates; but we do not think that it ean be contended 
for a moment that this should be the aim of a municipal 


undercaking, И there is а large profit. then the price of 


the commodity supplied should be reduesd. and the fact 


that a large profit is not being earned is in no sense neces- 
sarily evidence that the undertaking is in aa Unsatisfactory 
coidicion ; on the eenirarv, if ic is in the hands of a com- 
ре:ено management, this probally means that а good 
balance is struck between expenditure and revenue. As 
regards the exclusion of gas in coptracts, it should be obvious 
thai a lower price can be quoted if electricity is to be the 


t sole Uluminant in а case such es that to which we have 


| 
referred. 
sce а point of this kind without suggesting that ihe policy 
Finally, ine opinion expressed by Ald. 


The keenest supporter of gas should be able to 


is improper. 
‘ивкох indicates one of che dangers that шау alwavs arise 
папа етра trading. E chere is co be no compeiition, then 
che general publie will suffer: and, obviously, if iwo com- 
рено я deparcme ids are upder che same пишер а] rule 
eompedtion wii] generaly be stitted. or at leas tend in 
Спас direction, This larer poliev, far. from leading to 
suceess, as ПКО to lead to very poor servies, 


Electricity Supply Abroad. 

Tan Table Supplement which we presont to our readers 
this week is certainly not che least хата ое of the series, 
lè comprises two Tables (VII. and VHI.) селат statis- 
tical acd epsgiseering daca of many colonial ard foreign 
elestuie supply and traction undertakings, — A'though it is, 
of course, Impossible te include more than a c In] aratively 
small proportion. of the total number of electrical under- 
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о кыы лыы ыу о л їп operation abroad, most of the more important 
will be found in the Tables, together with many represen- 
tative undertakings which are of interest to engineers in 
this country. Considering first Table VIL, which relates 
to electricity supply, some new schemes completed during 
the past year have been included. In the case of Rosher- 
ville, the Rand Mines Power Supply (Ltd.) have only just 
‘commenced operations; but the scheme is of considerable 
Importance, involving 40,000-volt transmission lines and 
‘steam turbo-generators of 9,000 kw. capacity. It is evident 
that steam turbines are being installed very extensively 
abroad, although water-power plants still play a prominent 
part in many developments. Thus, the station opened last 
July at Great Falls contains six hydraulic turbine units, 
totalling 21,000 kw., whilst the Mexican Light & Power Co. 
have in their NGARE station two impulse wheels each driving 
generators of 10,000 kw. capacity and six of 7,000 kw. 
rating. The undertaking of this Company is now very 
comprehensive, over 24,000 consumers being connected to 
the mains. In comparison with this, the Bombay Electric 
Supply & Tramwavs Со. do not show to advantage, only 1,337 
consumers being supplied, although the population numbers 
one milhon. A new power station, however, is in course of 
erection, so more extensive developments may be expected. 
Moreover, on Wednesday last the foundation stone 
laid of a large hydro-electric works for supplying 30,000 н.р. 
to Bombay. This is the largest scheme of this kind yet 
attempted in India. It is stated that the cotton mills 
will be the chief consumers. A further striking contrast 
is in the city of Tokyo, Japan, where there are now over 
100,000 consumers of electrical energy. Аз the population ; 
numbers 1,800,000, the proportion of electricity consumers 
js unusually large. 


was 


== 

Ix addition to those new undertakings of which mention 
is made above, the Table has been made more complete by 
the inclusion of several typical undertakings that have been 
in operation for some time. Among these are Dresden, 
Prague, La Plata and Copenhagen. А feature of the last- 
mentioned undertaking, which is controlled by the munici- 
pality, is the large use made of accumulators, а 3.000 kw. 
battery, on a three-hour rating. being installed for lightmg 
and power, and one of 2,000 kw. for traction, the rating in 
the latter case being on the one-hour basis. On the present 
occasion Table VII. requires little comment, the alterations 
being of minor importance, although particulars of about 
10 undertakings have been added. Attention may be called 
to the fact that the electric tramways at Delhi, Lisbon, 
Vienna, Prague and Batavia have been included for the 
first time. 


Street Lighting in Holborn. 

“ THe duty of local authorities," wrote the “ Journal of 
Gas Lighting,” when commenting on the award of the 
Westminster street lighting contract to the Gas Light & 
Coke Co., “ is to keep down expenditure for public lighting 
as for other things consistently with efficiency." What, 
then, will they say to the Works and General Purposes 
Committee of the Holborn Borough Council, who have 
deliberately transgressed this rule? As a result of com- 


- 


petitive tests made in Gower-street between electric and 
gas lighting, in accordance with the specification of the 
Holborn Council, it appears that the electric lamps gave an 
average of 395 c.p. and the gas lamps 318 c.p. In the centre 
of the roadway both electricity and gas gave a value of 
300 c.p. On the question of illumination, then, they may 
be adjudged equal. Аз will be seen from the report on 
another page of this issue, the Committee estimated that 
the amount of light required in Holborn would cost £6,602 
per annum if electric light were used and £7,527 per annum 
if gas were employed, a saving in favour of electricity of 12 
per cent. Had, then, our contemporary's excellent advice 
been followed, the new public lighting would have been 
electrical. But the Committee, being ever solicitous of 
the ratepayers’ interests as a whole, point out that, 
while the adoption of electric light would necessitate much 
street disturbance the adoption of gas would entail 
scarcely any such disturbance. Further, for esthetic 
reasons presumably, it 1s not desirable to have two systems 
of lighting in the borough at onetime. They therefore recom- 
mend that the offer of the Gas Light & Coke Co. for the 
improvement and maintenance of the public lighting on a 
contract for 10 years be accepted. 


——— 


THE sequel is not without interest. The report of the 
Works and General Purposes Committee was discussed by 
the Holborn Council last Wednesday evening, and after 
Mr. Max CLARKE had shown how necessary 16 was that the 
tender of the Gas Со, be accepted, speaker after speaker rose 
to point out the advantages of electric light. Eventually the 
report was unanimously referred back to the Committee 
for consideration, and the matter will be re-discussed at the 
Council meeting next month. The Holborn councillors 
seem to think that to avoid the disadvantages of a some- 
what hypothetical street disturbance by a payment of 
some £12,000 is not altogether a sensible way of doing 
things; and in that we agree with them. May we in this 
connection refer the Members of the Committee to the 
Leading Article onthe important subject of street lighting 
which appeared in the “Journal of Gas Lighting” for 
April 19th, 1910, and from which our opening sentence 1s 
quoted? Perhaps our contemporary will give them some 
more advice. 

————— — 999 — ооо 

E.M.F. of Weston Cell.—A “Circular” of the American 
Bureau of Standards announces that from Jan. 1, 1911, the 
Bureau will adopt а new value for the E.M.F. of the Weston 
cell—viz., 1-01830 international volts at 20°C. This is equivalent 
toan increase of about 0-08 of 1 per cent. in the value of the inter- 
national volt, and the new value has been arrived at by inter- 
national co-operative investigation. The following values for 
the Weston normal cell have been in use up to the present time : 
United States, 1-0189 international volts at 25°C. (equivalent to 
1.019126 international volts at 20°C.) ; Germany, 1-0186 inter- 
national volts at 20°C.; Great Britain, 1-0184 international 


volts at 20°C. 

Cable Interruptions. Date of Interruption. 
Assab —Perim ........ € ТУЯА July 8, 1909 
Malta Тирона S»... April 20, 1910 
Latakia—Palura ............................. кийыш Мау 26, 1910 
Tourane - Апоу... . ................. es. Sept. 25, 1910 
Teneriffe—St. Louis ини... Oct. 27, 1910 
Djedda—Suakim ........................ и. ... Dec. 30, 1910 
Cap Haitien -- Puerto Раво... Feb. 8, 1911 


porary i 
Tract: 
ЮБИ! 
an aetu 
v | 
mE 
ni at 
nett! 
К ТЩ 
(har 
Worku 
Joha 


: А 
| oo, at 


dri ded 


— 


i and 
of the 
ave an 
Centre 
ine af 
У mar 
OT on 
j| that 
pn 
nnum 
y of 22 
аур 
е lier 
ous of 
that, 
much 
entail 
Пее 
stems 
eCOM- 
op the 


ШП! 


f the 
xd hy 
after 
e the 
rose 
Iv the 
ШЕ: 
tle 
llors 
me- 
; Of 
omg 
this 

the 
ting 

for 
e Is 
me 


‘Bll 


THE ELECTRICIAN, SCTRICIAN, FEBRUARY Y 10, 1911. 689° 


Large Rotary Converters.—In the case of two 3,000 kw. 
rotary converters recently Installed by the Interborough Rapid 
Transit Co., of New York, it is interesting хо note that Ще hori- 
zontal construction was adopted in preference to the vertical, 
an actual saving in floor space being shown. The new rotaries, 
which have heen supplied by the Westinghouse Company, are 
claimed to be of the largest capacity vet constructed. They 
run at 1572 revs. per min., and are arranged for six- phase 


operation on à 25- cycle svstem, supplying continuous current 
ас 600 volts. 


Change from Alternating Current to Continuous Current 
Working of an Electric Railway.— The `` Electric Railway 
Journal” states thac the Warren & Jamestown Street Railway 
Co.. of Warren, which connects that city wich Jamestown, has 
decided to supersede its present alternacing-eurrent single- 
phase зузбет by continuous current, so far as car operation 15 
concerned. Fre is said chat the change will involve an expendi- 
cure of nearly £20,000, and that the work will be commenced at 
once. The alternating- -current service proved undesirable, it is 
sald, because the Company was obliged to instal transformers 
so chat energy at 550 volts might be used in the cities of Warren 
and Jamestown. This involved additional construction. ex- 
pense, and is considered not to be so satisfactory as ihe simple 
continuous-current. system for car operation. The line is ; 
about 22 miles long. and alternating current will be retained for 
transmission, while new sub-stations will be erected. 


International Electrical Congress at Turin.— [15 announced 
thac an International Congress of the Applications of Electri- 
civ is to be held in conneccion with the Turin Exhibition from 
September lIth to the 16th next. This Congress is being 
organised by the Associazione Elettrotecnica Italiana. and full 
decails of the general organisacion, the number of sections aud 
the subjects for discussion will shortly be available. It may be 
mentioned, however, that the membership subscription of 
20s. includes free admission to all meetings of the sections 
and a сору of the * Transactions.” A Full Meeting of the 
International Eleccrotechnical Commission is also to be held at 
Turin during the same week. At this meeting the work of the 
Brussels unofficial conference in regard to nomenclature, sv m- 
bols, rotation of veccors, and the wait as the unit of mechanical 
power will come up for ratification, — The орппоп of the various 
committees upon questions which have arisen subsequent to 
the Brussels meecing will doubtless be gathered on the occasion 
of an unoflicial reunion to be held inaddition to the full assembly. 


* Tramways Past, Present and Future.” — In a Paper read 
on this subject by Mr. С. W. Mallins, general manager of che 
Liverpool Corporation tramway з. before ane of the local socic- 
ties, the auchor first dealt brietly with the history of tramways 
In this country from their first introduction by Mr. G. Е. Train 
in 1860. An account of the development of tramways. in 
Liverpool was then given. Powers were originally leased. to 
the Liverpool Tramwavs Co., and the first line in the сиу was 
opened for traffic in 1869.  Afver a few vears working. the rela- 
tions between this Company and the Cor poration became 
strained, and in 1874 a notice was served on the former to 
remove their lines. In. 1879. however. an agreement was 
arrived at whereby ihe € 'orporation were to purchase the exist- 
Ing lines, finish the reconscruction of the addicional lines and 
lease the whole to the Company. Under this arrangement the 
tramway svscem was much extended, with corresponding m- 
creases in the car-miles run and passengers carried. About 
1895. however, the Company and the C orporation again came to 
loggerhe: ads over the maintenance of the permanence wav. with 
the result that the latter finally purchased the undertaking of 
the Company, took possession and began to operate the system 
themselves on September 1. 1897. But it was not long before 
the problem of mechanical traction had фо be considered, and 
the first electrically-worked section was opened in November. 
1898, Since then the system had gone up by leaps and bounds, 


wich the result that in 1909. as compared with 1880, the length 


of line opened for traffic had increased 586 per cent., the number 
of passengers carried 1.437 per cent., the mileage 1,126 per 
cent. and the receipts 811 per cent. 


CE 
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Electrically-Driven Pump іп a Salt Mine. —The “ Engi- 
neering and Mining Journal” gives an account of an unusual 
installation of a motor-driven pump which was recently con- 
nected to the mains of the Detroit Edison Illuminating Со. 
This pump is used for freeing one of the sali mines of the 
Detroit Salt Со. from ground water. А wide area in the 
vieinitv of the city contains large deposits of rock salt at a 
depth of about 190 ft. to 1.000 ft. below the surface. The 
usual mechod of recovering the salt from these beds is to pump 
water down wells leading to underground caverns in the rock 
salt, producing brine by solution, which is returned to the 
surface, where it is run ouc into evaporating beds to concen- 
trate and ervstallise under the action of the sun. In the 
installation referred to, however, the rock sali is mined directly 
in its ervstal form. The MN shaft was sunk with difficulty, 
owing tio encountering several underground streams, and 
after mining operations were begun it soon proved impossible 
for the workmen to stav in che chambers for more than half an 
hour at a time on account of the sulphurous fumes liberated 
from the mine water by the heat from the sieam-driven pump. 
which had to be operated continuously to keep the shaft free 
of water. Ах the pump was at a 750 fi. level the large conden- 
sation in the steam line also made the operacion unsatisfactory 
from the point of view of expense. Accordingly, electrical 
pumping was resorted to, the plant being installed in duplicate 
as a precaution against possible breakdown. Tke pumping 
units comprise 225 H.P.. 440-volt squirrel-eage induction 
motors, direct connected to six-stage centrifugal pumps 
delivering 750 gallons per minute against the kead of 750 ft. 
As chis installation runs at a comparatively low temperature, 
the former liberation of the sulphur gases dissolved in ihe mine 
water Is avoided, and the х now remain In the shaft 
throughout their shifts without discomfort. On account. of 
the destrucrive action of the sulphur and salt-laden moisture 
everywhere in the mine, special precautions had to be taken 
to enclose the motors and protect. all wiring in lead-covered 
cable. Special weather-proof sockets, too, are used m the 
lighting of the underground passages. The fully-loaded pump 
takes 208 kw. 

New Railroad Project for Paris. — Plans are being drawn up 
by the Western Railway of France for the adoption of electric 
traction upon the whole of their western suburban system. The 
estimated outlay for making the transformation is £4.000,000, 
The present lines centre at the Же, Lazare station in the heart of 
the town. and as the tracks lie ina спот below che ground level 
there is no way of increasing the number of lines entering the 
station. A great congestion of traffic has been the result n 
recent. vears, and this is constantly ine reasing. The annual 
passenger traflic at this station is no less than 70.000.000. Of 
this, 50,000,000 are purely suburban, and à his traflic is increas- 
ing at the rate of 1.000.000 vearly. The problem is one which 
has been much discussed of late, and rhe property hold ors of the 
suburbs are forming syndicates in order to protect their in- 
teresis. Among kes is the syndicate of mavors of 5t. 
Germain and 11 other communes. This body rec ently had a 
conference with the railroad adminisiration, and ihe fact wa 
then brought out tha ihe railway engineers were engaged n 
a project for transforming the suburban svstem completely to 
elecirie traction. Thev are furcher of opinion that it would 
be useless to increase the number of steam trains under the 
present eondicions. Stated broadly, the project involves the 
use of che zone svscem, at the same time keeping the suburban 
зерагаге аз much as possible from the main lines. In some 
respects. English mechods are to be followed. There will pro- 
bably be three zones, and each zone will be served by trains 
which do noc stop in the preceding zones. Calculations which 
have already been made show the traffic in each zone. and these 
have led to the choice of a tvpe of motor car resembling that now 
in use on the Paris- V ersaillesline. It will be 73 ft. in length. and 
the trains will be made up entirely of motor cars. А controller 
cabin will be placed at each end ofthe car. The cars will be of 
the central passage type, and w ill be designed to carry [00 pas- 
sengers seated and 50 standing in the vestibule ends. First 
and second-class compartments will be used, and there will also 
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be а luggage space. In some cases a single car can be em- 
ployed as а train. For the innermost disirict it is intended to 
organise the service somewha on the same plan as for the Paris 
subway—that 15, the trains will be run at very brief intervals 
of, sav, 3 minutes. А large amount of work will have to he 
carried out аё the St. Lazare station, but Y is claimed «Раё the 
number of tracks can be reduced owing to ihe use of electric 
traction. The engineers have drawn up a verv complete set of 
plans for ihe work, and they estimate that it will not take more 
than three vears to carrv out. 

Manchester Railway Electrification.—Nevotiations are still 
proceeding in connection with the scheme for the electrical 
equipment of the Manchester. South Junction and Alcrincham 
Railway, which is under the joint control of the Great Central 
and London & Norch-Western Railway Cos. Plans and 
specificacions have, iè is stated. been drawn up, and under 
normal conditions there will be a 15 minute service. 

Water-2ower in Switzerland.— According to a statement 
recenily tssued by the Swiss Industrial Water Union, a greater 
portion of the water power now available in Switzerland is 
utilised than in any other country. The total water-power of 
the country is estimated at 1.200.000 H.P.. of which 400.000 BLP. 
was employed at the end of 1908, while 700.000 H.P., or 60 per 
cent. of the whole, will be in use for generating electrical energv 
early this vear. The Union intends to devote special attention 
to the question of State reservation of power for railwavs, while 
it will promote sebemes for increasing the power available bv 
the erection of storage reservoirs, Agitations against the tax- 
ing of electrical energy by the Cantons will be set up. while a 
scheme showing the various prices charged for power will be 
prepared. Considering the smallness of the Swiss home market, 
emphasis is laid on the tinportance of leaving industrial develop- 
ments as unfectered as possible, and any handicaps such as 
would be imposed on ii if hydro-electric power were taxed is 
thought likely to have a very detrimental effect on future 
manufacturing progress. 

Effect of Wave Form upon Incandescent Lamps.—At a 
recent meeting of the American Physical Society and American 
Association for the Advancement of Science, Mr. М. G. Lloyd 
read a Paper on this subject, which appears to have received 
little attention. The author treats the question from the 
theoretical poiné of view, analysing the equations for the energy 
relations in a filament and for the instantaneous power. For a 
constant effective voltage the average candle-power 1s found to 
be greater with sinusoidal than with continuous voltage, and 
with a peaked wave than with a flat wave. The effect of wave- 
form upon the life of a lamp is incidental to the effect upon 
candle-power. The intermittent application of high tempera- 
ture may in itself have an effect in the disintegration of the fila- 
ment, and alternating current is likely to produce indirect 
results due to mechanical vibrations. The shortening of life 
resulting from the high temperature of the maximum is not 
counterbalanced by the slower rate of depreciation at the mini- 
mum. Wich the effective current maintained constant, Instead 
of the voltage, the calculations show that for a small lag of tem- 
perature behind current, the power consumed in metal fila- 
ments will be greater with alternating than with direct current, 
while in carbon filaments it will be less. In every case the 
candle-power will be greater for a peaked than for a flat wave. 
After discussing the few experimental results available the 
author concludes it is probable that with metal filament lamps 
at 60 cycles or higher frequency no observable differences will be 
found, and with carbon lamps the frequency may be reduced to 
25 cycles or less without making the effects appreciable. Since 
tungsten lamps show a reduced wattage, but higher average 
candle-power, at 25 cycles than with direct current it 1s not to 
be doubted that, under proper test conditions, their life would 
be found to be less. 


«Тһе Origin of Magnetic Storms." —The Paper read on 
this subject by Prof. A. Schuster, F.R.S., at а recent meeting 
of the Royal Society contains a critical examination of the 
theory that magnetic storms are caused by streams of elec- 
trified corpuscles ejected from the sun. If the electro-kinetic 


! 


energy of such storms be calculated, it is found thac, when the 
magnetic field produced is comparable with that observed in 
magnetic scorms, the energy is enormously great compared 
with that obtained hv mere addition of the energies of the 
separate corpuscles. Even if during violent storms, when the 
magnecc force тау be of the order 0-001 C.G.S., the cor- 
puscles had an initial velocity nearly equal to that of light, 
the energy required to establish the magnetic Ве would be 
sufficient to reduce the speed to less than 4 km. a second before 
the swarm reaches the earth, the passage between the sun and 
the earth taking about а vear. In this calculation the eross- 
section of the swarm is assumed to be determined by the effec- 
tive duration of the magnetic disturbances which it is sup- 
posed to produce. И the swarm be reduced in cross-section 
the energy belonging to it would be diminished. buc for a given 
magnetic force the density of the corpuscles in the swarm must 
then be correspondingly greater. This leads to the consilor- 
ation of the effects of electrostatic repulsion between che 
paracles. It appears that if H be the masnecie effect; the 
electrostatic acceleration at the edge of a swarm of electrons 
must be greater than 5х ИН. This acceleration would be 
sufficient to drive a corpuscle in the first second through a 
distance equal to more than the diameter of ihe earth. It 
follows that, even taking account of electromaznetic attrac- 
tions between the corpuscles, a swarm of corpuscles. when senc 
out from the sun in a definite direction, would soon he dissi- 
pated to such an extent that no sensible magnetice disturbance 
could be produced. Finally the eleecrostatic effects, which 
would be observed on the surface of the earth in each mag- 
netic storm. are discussed, and here the calculation also leads 
to the conclusion that the theory erivieised is untenable. Tf 
magnetic disturbances are produced by ravs emanating from 
the sun, № can therefore only be in an indirect manner. We 
may imagine that the injection of corpuscles ionises the upper 
portions of the earth’s atmosphere, and consequently renders 
the already existing E.M.F.s more effective, or we may imagine 
that the approach towards the earth's magnetic field of highly 
conductmg material containing ions of both kinds acis hv 
induction. The effect of such induevion would primarily be 
an increase in the horizontal and a diminution of the vertical 
forces, while the currents induced in the earth, tending to 
diminish the horizontal forces, would, owing to their inertia, 
die out more slowly, so that a semi-permanent effect would be 
left after the storm. This agrees with observation, but there 
are at present not enough data available to test the sufficiency 
of the explanation. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


At the 1909 meeting of the British. Association. at Winnipeg, а 
Paper was presented by Messrs. Н. L. Bronson and А. N. Shaw on 
'* Clark and Weston Standard Cells." This Paper. which was not 
published at the time. is reproduced in this issue. together with an 
additional note recently contributed by Mr. А. N. Shaw. 

The annual dinner of the Institution of Electrical Engineers took 
place on Thursday last week. 

At a recent meeting of the Newcastle Local Section of the Institu- 
tion а Paper was read by Mr. P. V. Hunter on " Static Sub-station 
Design." Ап abstract of the Paper and of the discussion that 
ensued is given in another column. 

An interesting Paper on '* Interpoles т Synchronous Converters " 
was recently read by Messrs B. G. Lamme and F. D. Newbury 
before the American Institute of Electrical Engineers. 

The IHuminating Engineering Society again diseussed, last week, 
the lighting of public libraries. 

Messrs, W. E. Highfield and В. Livingstone recently read a Paper 
before the Dick-Kerr Engineering Society on “ The Design of Induc- 
tion Motors." 


Holborn (London) Council on Wednesday referred hack the report 
of the Works and General Purposes Committee recommending the 
acceptance of the Gas Light & Coke Co.'s tender for improved street 
lighting. The Metropolitan Electric Supply Co.'s quotation was the 
lower of the two, 
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engineer at Oban, as assistant electrical engineer, at £75 per annum, 


-club will take place at the Colonnade Hotel, New-street, Brimingham. 
-on Saturday, February 18th, at 6:30 p.m. 


THE ELECTRICIAN, 


FEBRUARY 10, 1911. 


е ——————Є—Єү;ү—Є——————— 0 —————————————— шшш шшш = —————— 


At the annual dinner of the Lancashire Electric Power Co. on 
Thursday, last’ week, some interesting particulars of the progress 
of the Company were given. 

Inquest. — At the adjourned inquest on the victims of the ex. 
plosion which occurred at the Hulton Colliery on Dec. 21 evidence 
was given as to the condition of the electrical installation by the 
manager (Mr. Tonge), Prof. Codinan and Mr. R. Nelson (H.M. 
electrical inspector of mines). The evidence of these witne:ses was 
stronglvagainst the probability of апу electrical cause for the disaster. 
On Wednesday, Prof. W. M. Thornton. and other witnesses gave 
evidence, and Mr. R. Nelson was recalled, 


Municipal Loans, «с. -York Corporation have applied for sanc- 
tion to a loan of £15.000 for the extension of their eleetricit v under- 
taking.— Aberdeen Electricity Committee have decided. on the 
recommendation of the city electrical engineer (Mr. J. Alex. Bell). 
to carry out extensions of the electricity underteking at a cost of 
£7.285.— St. Helens Corporation have epphed for permission to 
borrow £10,800 for their electricity supply depart ment.— Reigate 
and Worthing Councils also propose to carry out extensions, 


Legal.— Mr. Justice Swinfen Eady has granted a petition to reduce 
the capital of the British Electromobile Co. (Ltd.) by £1,000. 

Companies’ Meetings and Reports.—Vhe report of the directors of 
the Yorkshire Electric Power Co. contains interesting particulars 
of the satisfactory progress made bythe Company during the past 
усаг. 

The London Electric Railway directors" report. gives particulars 
of the working for the past half-year and also of the various hills for 
extensions of the Company's lines and for acquiring, in conjunction 
with the Metropolitan District Railway Co.. the Lot s-road gene- 
rating station. 

The directors of the Liverpool Overhead Railway Co. report some 
progress during the past half-vear, the traflic and revenue showing 
an increase. 

At the Central London Railway Co.'s meeting last week the chair- 
man, Sir Hy. Oakley. gave interesting particulars of the developmont 
of the ** through (гае on the underground lines, and healso gave 
particulars of the arrangements for constructing extensions of the line. 

At the Great Northern & City Railwey Сох meeting last weck the 
chairman referred to the improvement that had taken place in the 
{гаће receipts. 


APPOINTMENTS VACANT AND FILLED. 


An assistant lecturer in electrotechnies is required at the South 


African School of Mines and Technology. Johannesburg. Salary. 


£300 per annum. Further particulars from Messrs. Chalmers. 
Guthrie & Co., 9, Idol-lane, London. EC, by whom applications will 
be received until Feb. 13, See also an advertisement. 


There is а vacancy for a shift engineer at Accrington electricity 
works. Applications to the electrical engineer (Mr. Harold Gray, 
A.M.I.E. E.) by 14th inst. See advertisement. 


A practical mechanical and electrical engineer is wanted to take 
charge of the running and maintenance of a small station (d.c. plant) 
in South America, Salary £300 to £350 per annum. See adver. 
tisement. 

The Couneil of the Indian Institute of Science (Bangalore, India) 
are about to elect a professor of organic chemistry. Commencing 
salary £1,000 per annum. increasing by annual increments of £50 to 
21.250. Applications to the secretary of the Advisory Committee, 
Мг. К. Whytlaw Gray, University College, Gower-street, London, 
W.C., by Feb. 28th. 

А draughtsman is wanted at once, accustomed to design of tele- 
phone instruments and apparatus, 


Tonbridge Council have appointed Mr. Е. С. Stavgle, assistant 


rising by £5 a year to £100; and Mr. Lancaster, Whitehaven. as shift 
engineer. 

Northampton Council have promoted Mr. T. G. Smith. third 
engineer, to the position of second engineer, at 35s. per week, rising 
to 378. 6d. after a year's approved service. 

Eccles Electricity Supply Committee have appointed Mr. F. A. 
Squire, of Portsmouth, as shift engineer in place of Mr. J. S. Hasdell. 
resigned. 


INSTITUTIONS AND SOCIETIES. 


Birmingham and District Electric Club.— The annual dinner of this 


British Association. - For the meeting of this Association, whieh is 
to be held at Portsmouth on August 30th and the tollowing days, 
under the presidency of Sir Wm. Ramsay. F.R.S.. the following chair- 
men of the various sections have been appointed: Section А (Mathe- 
matical and Physieal Sciences), Prof. Н. Н. Turner, F.R.S.: Section 
B (Chemistry). Prof. J. Walker. FOROS. ; Section G ( Engineering), 
Prof. J. H. Biles: and Section L (Edueationa! Science), the Right 
Rev. J. E. С. Welldon. 


Students’ Section of the Institution of Electrical Engineers.— The 
annual dinner of this Section will be held at the Trocadero Restaurant, 
Piceadilly-cireus, W.. on Saturday. February ISth, at 7 for 7:30 p.m. 
Applications for tiekets should be made to Мг. р. Betts, 3, Ford- 
wvch-road. London. N.W. 


Institution of Mechanical Engineers. Mr. Edward B. Ellington is 
the president-elect of this Institution for the session 191 1-12. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 10th to-day). 
Puvsicar SOCIETY. 
SN p.m. Mecting at. the Imperial College of. Science. Imperial 
Institute. Road, South Kensington. Presidential Address on 
"The Caloric Theory of Heat and Carnot’s Principle," by Prof, 
Н. L. Calendar, F.R.S. 
SATURDAY, Febr. ary 11th. 
BIRMINGHAM AND Dister ErkcTRIC Chen. 
г pam. Meeting at the Colonnade Hotel. New-street, Birmingham, 
Paper on © The Electric Incandescent Lamp," by Mr. James 


Findlay. 


MONDAY, February 13th. 
GRADUATES! ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

5 p.m. Meeting at Storev/s Gate. Lecture on © Wireless Fele- 

graphy.” by Capt. H. Riall Sankey. 
LEEDS UNIVERSITY ENGINEERING Society, 

Meeting at the University. Paper on The Desien and Con- 

struction of the Parsons Type of Steam Turbine," by Mr. Е. J. 


Kean. 


TUESDAY, February 14th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
(050 pom. Meeting inthe Physical Laboratory, The University, Man- 
chester. Paper on 7 Chemical Action in the W Indings of High 
Voltage Machines" by Messrs, A. P. M. Fleming and В. Johnson. 
(GLASGOW NECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
А p.m. Meeting at 207, Bath-street. Glasgow, The Paper on 
"Some Considerations Relating to the Parallel Working of 
Alternators,” bv the late Mr. J. В. Barr will be read by Prof. 
Е. G. Baily. 


WEDNESDAY, February 1541. 
YORKSHIRE SECTION OF THE ÍNsrITUTION OF ELECTRICAL ENGINEERS. 
Г рәт. Meeting at the University, Leeds. Paper on “ Modern 
Long-Distance Power Transmission of Electrical Energy," by 
Mr. W. T. Taylor. | 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 pam. Meeting at Victoria] Embankment. М.С. Paper on 
“ Manufacture of Dry Core Telephone Cables" by Mr. Н. С. 
May. 
: Rovar Mteroscoprean Society, 
Spm. Meeting at the Institution of Civil emcineers, Creat George- 
street. Paper * On Some New Objectives and Eve Pieces," by 
Mr. R. Winkel, 


THURSDAY, February 16th. 

ILLUMINATING ENGINEERING SOCIETY. | 
< p.m. Meeting at the Royal Society of Arts, John-street Adelphi. 
Discussion on * School Lighting." to be opened by Dr. James 

Kerr and Dr. N. Bishop Harman. 

BIRMINGHAM ASSOCIATION ОЕ MECHANICAL ENGINEERS, 

Meeting at theGrand Hotel, Birmingham. Paper on " The Recent 
Improvements in Large Gas Engines," Бу Prof. Е. W. Burstall, 


FRIDAY, February 17th. . 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Annual General Meeting at Storey'a Gate. Paper on 
* Modern Electrical Dock Equipment with Special Reference 
to Electrically-Operated Coal Hoists,” by Messrs. W. Dixon 
and G. H. Baxter. Adjourned discussion. 


STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL оо. | 
8 p.m. Meeting at Great George-street. Lecture on 8. т 
of Chemistry in Engineering." by Mr. James Swinburne, F.R.S. 
West oF SCOTLAND BRANCH OF THE ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS. | 
Meeting at Glasgow Technical College. Paper on “ Compressed Air 
t. Electricity in Mines," by Mr. A. Benson. 
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n the proper proportion to give correct commutating conditions as 
the armature current varies, regardless of the voltage of the machine. 
This is on the assumption that the entire magnetomotive force of the 
‘interpole winding is effective at the air-gap and armature, which 
‚ Summary.— The authors first consider the action of interpoles in а соп. implies an absence of saturation in the interpole magnetic circuit. 
tinuous-current generator, and discuss the difference between this type of | One consequence of the use of the interpole is that somewhat less 
machine and the synchronous converter. The effect of interpoles in the | regard need be paid to keeping the self-induction of the commu- 
synchronous converter is next analysed, and the authors reach the con- a : ; à 
clusion that it is difficult to make a sufficiently strong case to warrant the _tating coil at its lowest value. In consequence, there is somewhat 
additional complication in construction. : more freedom in proportioning the armature windnig, slots, &c., 
—— than in а non-interpole machine, and advantage can be taken of this 
Synchronous converters with interpoles have been used but little in bettering the proportions for other characteristics. 
in this country, but they have been built to some extent in England i The synchronous converter differs from the direct current genera- 
and on the Continent of Europe, principally by companies which are tor in one very important particular--namely, it may be considered 
either directly connected with or very closely allied to the companies as motor and generator combined. The magnetomotive force of the 
that have manufactured the great bulk of the converter apparatus armature winding as a motor acts in one direction, while the mag- 
installed in this country. The slowness in the introduction of inter- netomotive force of the armature winding as a generator acts in the 
poles in synchronous converters may be due to lack of sufficient opposite direction. As the input is practically equal to the output, 
advantages, or to American engineers not sufficiently appreciating it is evident that these two armature magnetomotive forces should 
their advantages. ‘There appears to be room for wide differences practically neutralise each other. on the assumption that the arma- 
in opinion on this subject. The synchronous converter and the ture magnetomotive force due to the polyphase current supplied has 
direct-current generator are two quite different machines in their , practically the same distribution as that of the corresponding direct- 
characteristics, and no one can say off hand that interpoles will give , current winding. Assuming that the two practically balance each 
the same results in both. The authors analyse the conditions occur- | other, then it is evident that one of the principal sources of commu- 
ring in the two classes of machines to indicate wherein interpoles are | tation difficulty т direct-current generators is absent in the con- 
of greater advantage on direct-current generators than on converters. | verter, and therefore the limits in commutation should be much 
In the direct-current machine the current set up by the flux due to higher than those of direct-current machines. 
the'armature magnetomotive force flows in such а wav as to give the i Figs. 1, 2 and 3 show the resultant magnetomotive distribution in 
same effect as an increased external or working current to be re- | the case of a six-phase rotary converter for three different positions 
versed as the coil passes from under the brush. Also, the self-indue- | of the armature, the magnetomotive forces being shown in proper 
tion of the armature coils adds to the difficulty of commutation. By , proportion to each other. taking into account the alternating-current 
the proper arrangement. of the various parts, it is usual] y found that amperes and the direct-current am peres output. The resultant evi- 
the E.M.F. of self-induction. due to the reversal of the coil passing ' dently varies in height as the armature is rotated. but the maximum 
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under the brush. can be made of comparatively small value, so that if | is only a relatively small per cent. of t^e direct-current. magneto- 
the armature macnetomotive force, or the fiel due to it. could be | motive force. "Therefore. it is obvious that one of the principal 
suppressed, then one of the principal limitations in the design and | sources of difficulty in the commutation of the direct-current gene- 
operation of direct-current generators would be removed. and the | rator is practically absent in the converter, and it is also evident 
commutation limits would be greatly extended. Or, better still, if a | from this that the commutating conditions in the latter should be 
mag etic flux in the reverse direction were established at the point , materially easier than in the former. This has proved to be true by 
of commutation, then the E.M.F. set up by this would be in opposi- | wide experience in the construction and operation of converters. 
tion to the E. M.F. of self-induction of the commutated coil and Figs. 1, 2 and 3 have been worked out on the assumption of 97 per 
would actually assist in the commutation. This latter is what it | cent. rotational efficiency (losses due to rotation. such as iron loss, 
accomplished by interpoles. The commutating field required is | friction, windage. &c.). and on this basis the minimum value of the 
obviously a function of the self-induction of the commutated coil and | resultant magnetomotive force of the armature at the direct-current 
evidently the lower the self-induction the less commutating field will | brush is about 7 per cent. of the dire.t-current magnetomotive force, 
be required. It is evident, therefore, that the commutating field | while the maximum value is about 20 per cent. 
under the commutating pole bears no fixed relation to the armature The resultant magnetomotive force of a synchronous converter 
ampere turns or to the main field ampere turns, but is, to a certain | might be compared with that of a direct-current generator with com- 
extent, dependent upon the proportions of each individual machine. | pensating windings in the pole faces. И is generally known that 
The magnetomotive force of a given armature varies directly with | such direct-current generators have much better commutating con- 
the current delivered, regardless of the voltage ; therefore, that part | ditions than ordinary uncompensated machines. If such compen- 
of the interpole magnetomotive force which neutralises that of the | sating winding on the field of a direct-current machine covered sym- 
armature should also vary directly in proportion to the armature | metrically the whole armature surface, then the armature reaction 
current. Also, the self-induction of the commutated coils will vary | could be completely annulled. which is not the case in the converter. 
in proportion to the armature current carried, and therefore the uag- | But with compensating windings located only in the pole faces, then 
netic field under the interpole for neutralising this self-indu ‘ion | the armature magnetomotive force midway between the poles could 
should also vary in proportion to the armature current. It is thore- | not be completely annulled, unless over-compensation is used, and 
fore obvious that if the main armature current be put through the | the resultant would be not quite as good as the average resultant in 
interpole winding, the magnetomotive force of this winding will vary | the converter. The commutating conditions in the converter can 
КУС pu i i m e чор в therefore be considered as at least as good as in a direct-current gene- 
ее а Paper read before the American Institute of Electrical | rator with а compensating winding of normal value located in the 
pole faces only. 
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In the application of interpoles to the synchronous converter the 
same principles should hold as in а direct-current generator— 
namely, the interpole magnetomotive force should be sufficient to 
neutralise that'of the armature winding aud. in addition. should set 
up а small magnetic Нах sutticient to overcome the self-induction of 
the commutated coil, As the magnetomotive force of the armature 
varies between 7 per cent. and 20 per cent.. as shown in the above 
figures, it is evident that perfect compensation of this cannot Бе 
obtained, and that therefore only some average value can be applied. 
Assuming that 15 per cent. will be required on the average to com- 
pensate tor this. then in addition the interpole winding has only to 
Carry ampere-turns sufficient to set up the small magnetic field for 
commutation. It is therefore evident that an interpole winding 
on a converter will naturally be very much smaller than on а direct- 
current generator, and in general it is between 25 per cent. and 40 per 
cent. of that of a direct-current generator. 

In the pulsating resultant magnetomotive force in the converter 
there lies one possible source of trouble with interpoles namely. thet 
the commutating field would also tend to vary up or down over a 
very considerible rango. which is an undesirable thing for commuta- 
tion, However, as this pulsation is at a fairly high frequency it tends 
to damp itselt out by setting up eddy currents in the structure of the 
magnetic circuit. Tf a good conducting damper or closed. circuit 
were placed around the interpole, it is probable that this pulsation 
would be almost completely eliminated, but such a damper possesses 
certain disadvantages (see below). 

In practice this pulsation of the armature reaction under the 
interpoles ix apparently not noticeably harmful in most cases, as 
evidenced bv the fact that well-proportioned interpole converters 
in commercial service show no undue trouble at the commutator 
or brushes. 

Due to the relatively small number of ampere-turns required on 
the interpole of a converter compared with those required on a direct- 
current generator, the design ot the interpoles in the two cases pre- 
sents quite different problems. Jn the direct-current generator 
the interpoles carry ampere turns, which in all cases are greater 
than the armature ampere turns. Аз the field ampere-turns 
on the main poles are. not infrequently, but little. greater than 
the armature ampere-turns, it is evident that the interpole winding 
may, in some cases, Carry as тапу ampere-turns as the main 
field windings. While but a small percentage of these interpole 
windings is effective in producing flux under the pole tip, thev 
are all effective in producing leakage from the sides of the poles, As 
the interpolos are generally small in section compered with the main 
poles, and as they шау carry ampere-turns equal to the main poles. it 
is evident that the effect of leakage may be relatively great on the 
interpole. For instance, if the leakage on the main poles is 15 per 
cent. of the useful Нах, then, with the same total leakage on the mter- 
poles, this may represent а very high value compared with the 
useful flux. due to the small section of the interpole and the rela- 
tively low useful interpole flux. In consequence, it is a considerable 
problem to proportion the interpoles of a direct-current generator so 
that the leakage flux will not saturate the interpoles at some part of 
the circuit. If they are saturated. then part of the ampore-turns on 
the interpole is expended in such saturation and the part. thus 
expended must be counted off from the extra or excess interpol? 
ampere-turns. With reduced current. and consequent lower satura- 
tion, these additional interpole turns become effective in мания 
the gap. and thus the commutating flux is too strong. At greatly 
increased load. more ampere-turns are required for saturation, and 
the commutating Hux is altogether too weak. Ц thus evident that 
a machine with highly-saturated interpoles will not commutate 
equally well tor all loads. Herein lies a problem in the design of 
interpole generators, as it is ditticult to maintain a relatively low 
s‘turation in the interpoles due to their small section. and high 
ampere-turns which cause leakage. И is well known that in the 
main poles ot the generator, a leakage Нах which is higher than the 
useful Нах is objectionable, from the designer's standpoint ; and vet 
in the use of interpoles this is à normal condition rather than an 
exception. 

In the synchronous converter the conditions are somewhat dif- 
ferent due to the fact that the interpole ampere-turns are usually 
only 25 per cent. to 40 per cent. as great as on a corresponding direct- 
current generator. Tho leakage at the sides of the poles becomes 
relatively much less; while the useful induction remains about 
the same as on the direet-current generator. In consequence, 
saturation of the poles is not so diflicult to avoid. In some cases, 
due to the smaller ampere-turns on the interpole winding. the inter- 
pole coils can be located nearer the pole tip and thus the leakage can 
be further reduced. However, the placing of the interpole coil over 
the whole length of the pole is not as objectionable in the converter 
jnterpole as it is on the direct-current generator, as the ampere-turns 


are less. The author also shows that considerin the interpole leak- 
age as being due to the interpole ampere-turns only, the synchronous 
converter will not be troubled with saturation of the interpoles to the 
same extent as а direct-current generator. With the same size of 
interpole it is evident that the converter should be able to carry 
heavier overloads than the direct-current generator before saturation 
of the interpoles is reached. 

It was mentioned above thet a closed conducting circuit around 
the interpoles would be objectionable, This has been proved bv 
experience with interpole generators. И the interpole turns are 
directly in series with the armature winding. with no shunt across the 
interpole winding, the interpole ampere-turns must obviously vary 
in direct proportion to the armature ampere-turns.. И. however. a 
non-inductive shunt were connected across the interpole winding 
in order to shunt part of the current, then in the event of a sudden 
change in load. the interpole winding being inductive due to its iron 
core end the shunt being non-induetive. the momentary division of 
current during а chinge in load would not be the sun? as under 
мозу conditions. In. consequence, the interpole aimpere-turns 
would not increase in proportion to the armature ampere-turns just 
at the critical time when the proper commutating field should be 
obtained. The same condition is approximated when a separate 
conducting circuit is closed around the interpol. 

In some cases it mi be impracticable to get exactly the right 
number of turns on the interpole winding to give the correct interpole 
macnetomotive force. For example, on a heavy current machine, 
1.8 tums carrying full current might be required on each interpole. 
If two turns were used, with the extra current shunted. the right 
interpole strength would be obtained. A non-inductive shunt, how- 
ever. is bad. as shown above. However, if an inductive shunt is used 
instead of noa-inductive, and the reactance in this shunt circuit is 
properly adjusted. then it is possible to get the right interpole 
strength for normal conditions and still obtain satisfactory condi- 
tions with sudden changes in load. Also, by arranging the interpole 
winding so thst a very considerable percentage of the current is 
shunted normally by an inductive shunt having a relatively high 
reactance compared with the interpole, it should be possible to force 
an excess current through the interpole winding in case of a sudden 
increase ш load, in case a stronger commutating field were needed at 
this instant. 

On the interpole synchronous converter а non-inductive shunt 
across the mterpole winding should act very much as on an interpole 
generator and therefore non-inductive shunts are inadvisable. If 
any shunting is required it should be by means of an inductive shunt 
in those cases where the current from the converter is liable to sudden 
fluctuations. as in railway service. Where the service is practically 
steady, a non- inductive shunt should. prove satisfactory for the 
interpoles of converters or direet-current generators, | 

Under extreme conditions of overload current, that is, in case of a 
short-circuit: across the terminals, it is questionable to what extent 
mterpolos are effective. It is practicable to design interpoles on 
direct-current generators which will not unduly saturate up to pos- 
sibly three or four times normal load. However, in case of a sudden 
short-circuit the current delivered by the machine is liable momen- 
tarily to ris? to a value anywhere from 15 to 30 times full-load cur- 
rent. With this excessive current the interpoles of the direct-current 
generator must necessarily bo more or less ineffective. On account 
of saturation, the commutating flux under the interpole cannot rise 
т proportion to the current. However, there should still be some 
commutating field present, which condition is probably considerably 
better than no field at all, or a strong field in the opposite direction 
as would be found without commutat ing poles. Therefore, in direct- 
current generators with well-proportioned interpoles, the conditions 
on short-circuit are generally less severe than т non-interpole 
machines. | If the pole is highly ssturated by the heavy current rush 
on short-cireuit, then It is evident that a highly inductive shunt, as 
described above, which would incresse the interpole current т а 
greater proportion thin the armature current, would simply mean 
higher saturation with little or no increase in the useful Hux under 
the interpole. 

In the svnchronous converter at short circuit the conditions шау 
be somewhat different. When the converter is short-circnited it 
can also give extremely high currents, possibly much greater than 
the corresponding direct-current generator can give. Both the 
armature winding tied to an alternating-current supply system. and 
the presence of the low resistance dampers on the field magnetic 
circuit, tend to mike tho short-circuit conditions more severe in the 
converter, The worst condition, however, would appear to be in 
the relation of the interpole ampere-turns to the armature amperes 
turns on short-circuit. Аз shown before, the normal ampere-turns 
on the interpole winding will be only 25 per cent. to 40 per cent. of 


the direct-current ampere-turns on the armature. 1n tlie case of а 
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sudden short-circuit the armature momentarily may deliver a very 
considerable current as a direct-current generator. and the armature 
reaction, or the resultant magnetomotive force, may approach that 
of a direct-current generator. In such case the ampere-turns on the 
interpole will be very mueh smaller than the armature resultant 
magnetomotive force at this instant. and thus ther? will he no com- 
mutating flux under the interpole, but, on the contrary, the arma- 
ture being stronger, there will be a reverse flux which may be con- 
siderably higher than if no interpole were present. as the iron of the 
interpole represents an improved magnetic path for such Hux. While 
the converter armature will probably never deliver all its energy as a 
direct-current generator at the instant of short-circuit. vet it may 
be assumed that it will deliver some of its load thus, and it does not 
require à very Jarge percentage to be generator action in order to 
neutralise, or even reverse, the обесе of the mterpoles. In. conse- 
quence, on a short-circuit the converter may have а reverse field 
under the commutating pole. while the direet-current generator 
under the same condition will have a field of the proper direction 
but of insufficient strength, which. however. is a much better con- 
dition than a field of the wrong polarity. 

The inductive shunt mentioned before, which normally shunts a 
considerable portion of the interpole current, might be more effective 
in à converter than in a direct-current generator in the case of a 
short-circuit. since a strong inductive shunt might force up the inter- 
pole ampere-turns so that the negative field under the interpol? 
would be much decreased. or might even be changed to a positive 
field. and thus become useful in commutation. This would be help- 
ful only during the short-cireuit. However, converters not infre- 
quently flash over when the circuit-breaker is opened on a very heavy 
overload or a short-circuit, and not when the first rush of current 
occurs, И the flash tends to occur at the opening of the circuit, then 
the above-mentioned inductive shunt might have just the opposite 
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effect from what is desired, forit would tend to develop or maintain a 
stronger field under the interpole after the armature resetion is re- 
moved. In consequence, the heavy inductive shunt might prove 
harmful in such a case. 

Another condition exists in а converter which does not exist in a 
generator. When a short-circuit occurs on à direct-current gene- 
rator, the armature reaction tends to distort the main teld verv 
greatlv-- so much so that the field of the machine is very. greatly 
weakened. This decreases the terminal voltage and the resultant 
decrease in the shunt excitation will still further tend to weaken the 
field. In consequence, the maehine tends to “ kill ^ its megnetic 
field and the voltage tends to drop to à low value. Therefore. when 
the breaker opens on a short-circuit the direct-current. voltige тах 
be falling rapidly. When the armature current is removed from the 
machine the voltage may rise slowly. depending upon the natural 
rate of building up the feld. Consequently, after the breaker opens 
there is little or no tendeney to flèsh. end practically all difficulties 
occur during the current rush, before the breaker opens. 1n à con- 
verter, however, the conditions are different. The armature of the 
converter is tied to an clternating-current. supply system. which 
tends to maintain the voltage on the converter. The machine 
cannot “ kill” its field in the same wey as the direct-current gence- 
rator, for the alternating-current svstem tends to maintain the tield 
by corrective currents which act in such a way as to tend to hold up 
the voltage. An enormous current may be drawn from the alter- 
nating-current system momentarily in case of a short-circuit on the 
direct-current side of the converter. This heavy alternating current 
may cause a drop in the alternating-current lines, step-down trans- 
formers, &c., so that the supply voltage docs fall very considerably 
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and the direct-current voltage does drop materially in cese of a short- 
circuit. However, the instant the short-circuit is removed by open- 
ing the breaker, then the converter at once tends to attain full volt- 
age as the alternating-current supply svstem tends to bring the arma- 
ture ap quickly to normal voltage conditions, [i consequence there 
may bea relatively heavy current How in the alt-mating-current side 
of the machine, while there is no direct-current flow in the armature, 
Part of this alternating-current flow represents euregy т bringing 
the machine back to a normal condition, and part is purely mag- 
netising or wattless current. The energy component tends to pro- 
duce an armature magnetomotive force giving ри active field at the 
point of commutation. 'Phis energy component alternating-current 
How. however. cannot be corrected by interpoles, es there is no direct 
current (lowinc. 

А further difference botvoen the synchronous converter and the 
direet-current weneretor. in cose of a short-circuit. Hes in the results 
of field distortion, “Phe enormous short-circuit current from the con- 
verter with the armaturo acting part!v as a direct-eurrent generator, 
тах very greatly хате or distort the field Пих. Fhe dampers on the 
held poles tend to deliv this distortion. Also. after distortion has 
oceurred they tend to maintain the distorted or shifted tield so that 
momentarily after the circuit breaker opens the converter may be 
operating without direct-current Тола. but with a very badly dis- 
torted or shifted field. This also tends to prodice sparking or fask- 
ing after the direct-current breaker has opened. 

Another condition which may affect the action of interpoles on 
converters, but whieh does not oceur in direet-current wenerators, 
is hunting. When hunting oceurs jn a converter the energy current 
delivered to the alternating-current side of the converter pulsates, 
or varies up and down over a certain range, which may be either large 
or small, At the same time the direct-eurrent flow is apparently 
varied but little. In consequence. the resultant magnetizing effects 
of the alternating current and direct current do not nearly neutralise 
each other at all times. and may vary enormously, passing from posi- 
tive to negative values periodically. It is evident that under such 
conditions the presence of an interpole may give much worse results 
than if no interpale were present. lIn consequence, an interpole 
synchronous converter should be especially well designed. to avoid 
hunting, 

AM of the above considerations have taken into account only the 
energy currents delivered to the wlternating-current side of the con- 
verter, Some consideration should be given to the effect of wattless 
currents in connection with interpoles. | 

As is well known, when a avnehronous converter has its field 
strength improperly adjasted for the required alteraating-current 
counter E. M. F., alternating currents will How in the armature in such 
а мау as to correct the effect of the improper field strength ; that is, 
if the field is too weak wattless currents will tlow in the armature 
which tend to magnetise the field of the converter, These currents 
will be leading in tae armature. but will be пери with respect to 
the Tine, On the other hand. if the converter Пе is too strong, 
these wattless or corrective currents will tend to weaken the field and 
will lag with respect to the armature. but will lead with respect to the 
liwe. These corrective currents will have a lead or lag of 90 deg, 
With respect to the energy currents. Their maznetomotive forces 
wso will have a lead or lag of 80 deg. from the magnetomotive force 
of the energy component of alteraating-current input, As this latter 
practically eoineides with the direct-current maynetumotive force, 
whieh is midway between the main poles. the correetive armature 
currents will have a maximum marnetometive force practically 
under the middle of the main poles, and therefore become purely 
maynetising or demagnetising due to such position, Also, being at 
гіс angles to the euergy component. the maenetomotive forces of 
the corrective currents will have zero value where the energy com- 
ponent has maximum, and therefore should have no direct etfe t 
upon the resultant magnetomotive force midway between the main 
poles. or under the interpolex. if such are used. 1t might be assumed 
therefore that the usual wattless or corrective currents. which the con- 
verter may сату оп account of improper field strength. will have по 
direet. harmful efiect on the commutation. However. there are 
apparently some indirect effects due to this corrective current, for 
when a converter is operated at a bad power-tactor, either leading or 
lavying, there is geaerally more trouble at the commutator and 
brushes than when a nigh power-factor is maintained. 

The advantages of interpoles in synchronous converters are to be 
looked for only in the direction of increased outputs and higher speeds. 

defore considering the possibility of advance in this direction the 
authors take a brief survey of what has been accomplished without 
interpole-, [n this connection Fig. 4 represents concisely the situa- 
tion to-day as far as the writers are familiar with it. The 3,000 kw. 
converters mentioned are the largest converters so tar built. Eleven 
of these units have been instilled or are being built for two of the 
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traction companies of New York Citv. The considerations of the 
various limits ot increased. speed. diseussed by the authors may be 
summarised by stating that 25-cyele 600-volt. converters offer the 
most promising tield for the application of interpoles : that 60-evcle 
6o0-volt converters follow next and that 60-evele and 25-cycle 
250-volt converters show the least possibilities of improvement from 
the standpoint of design. 

И the use of interpoles permits higher speeds and outputs than 
those possible without interpoles from the standpoint of commuta- 
tien it will be necessary to raise our present limits imposed by the 
construction of commutators except possibly in 25-evele railway 
converters, if advantage is to be taken of the higher speeds. These 
limits may be raised materially only by a change in the type of com- 
mutator construction used. 1n all of the converters referred to the 
usual V-ring commutator is emploved. The shrink-ring construc- 
tion developed tor direct-current turbo-generators might be used. 
especially for lower voltages, and the limits in peripheral speed and 
length of commutator be considerably extended. It may be found. 
however, that the use of this type would necessitate commutators ot 
small diameter compared with those now used in synehronous con- 
verters, in order to obtain a construction of sufficient rigidity. This 
would in turn necessitate the use of the number of poles and speeds 
approaching those used in direct-current. turbe-generators in order 
to obtain the necessary output. Such extreme proportions would 
apparently result in more expensive machines than those of the pro- 
portions now used without interpoles. A serious objection to the 
use of shrink-riny commutators is the ditheulty of making repairs 
on them atter installation. This. in general. limits the use of shrink- 
ring commutators to machines in which other constructions simply 
camot ће emploved. Commutater dimensions and speeds com- 
parable with turbo-generator practice would only be possible with 
cycle apparatus. Asa matter ot faet, it is not a long step from 
our present 60-cyele converter speeds to those usual in direet-current 
turbo-yvenerators in this country. 

Granting that increased. speeds are feasible through the use of 
interpole», and that И is possible to build satisfactory commutators 
at the increased speeds and increased current outputs. the question 
still remains whether such а change results in a sufficient reduction 
in cost or improvement in pertormance to warrant the change. Con- 
sidering 25-evele G00-volt converters, it is without question possible 
to build à 300 revs. per min. 1.500 Kw. converter without interpoles, 
ofa design in line with conservative practice. There is ample basis 
for the beliet that still without interpoles. the speed could be in- 
creased to 375 revs. per min. without sacrificing good commutating 
limits, and that. with interpoles, and. assuming that а satistactory 
commutator could be designed and built, the speed could be further 
Ineteased to 200 revs, per min, But. comparing the material re- 
quired in the eight-pole 375 revs. per min. converter and in the хіх- 
pole 500 revs, per min. converter. it will probably be found that the 
cost of the six-pole machine of such large capacity is as great as. or 
greater thin, the eight-pole. It is also questionable whether the 
190 kw. size which is now built with six poles tor 500 revs. per min. 
could be changed to four poles and 750 revs. per min. with a decrease 
Cost sufficient to warrant the change. 

Considering 60-evele converters, both 600 and 250-volt. апу in- 
crease in speed would. result in machines comparable with direct- 
eurrent. turbo-zenerators in type of construction and in cost. To 
state the matter conservatively, it is extremely doubtful whether 
any material increase in speeds above those now known to be pos- 
sible without interpoles ean be made with enough saving in eost to 
compensate tor tie expense of adding interpole windings. if such are 
required, 

The actual construction of converters with interpoles would be 
attended by some minor disadvantages. "The field structure would 
be considerably complicated by the additional field. winding. par- 
ticularly in the сазе ot converters for three-wire service in which both 
tlie series and interpole tield windinus would have to be connected in 
both the positive and negative circuits. In all eases the addition of 
the interpole would considera bly crowd the це structure and in- 
crease the temperature rises in the eonverter unless it were designed 
with greater diameter to provide sufticient space for the interpoles 
Without crowding, The effiecieney ot an interpole machine would in 
general be shehtly lower than that of the corresponding machine 
without interpeles. due to the addition of the interpole losses. In 
the event of the use of higher speeds. the efficiencies will be consider- 
ably lowered by the increased friction. Joss due to the bearings, 
brushes and windage. unless the reduction in iron and copper losses 
is sufficient to compensate for the increased friction. 

In conclusion. the authors mention that they have attempted to 
state the case for and against interpoles in all fairness. From the 
standpoint of design it seems difficult to make а sufficiently strong 
сазе for the interpole in synchronous converters to warrant the 
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additional complication in construction. At best the addition of 
interpoles. properly applied. represents à refinement over present 
designs. and the fundamenta! question is whether such refinement 
is justified commercially. This question, however, must be decided, 
as all engineering problems are finally decided, not by the judgment 
of one man or any group of mea. but by the results of experience in 
extended operation. 


DISCUSSION. 


Mr. Gano DENN referred to the two kinds of commutation, magnetic 
commutation and resistance commutation (the resistance referred to was 
that of the contact of the brush with the commutator and produced an 
effect similar to what would be produced by а counter E. M.F. at this 
contact). He pointed out an improvement made in resistance come 
mutation, which might increase the range of applicability of that type of 
commutation into the field of interpoles. 1t was not vet satisfactorily 
developed commercially, but might be of use as an alternative to the 
interpole. He referred. to “fractional commutation.” the princip'e 
involved. in which was developed. by Mr. К. W. Young. It applied 
particularly to machines whose voltage was, in a direct-current sense, 
high. The improvement depended upon an increase in the counter 
electromotive force of the brush contact by putting a number of these 
contacts in series with the coil that was about to leave the brush. 

Мг. H. F. T. ЕввЕх did not think the authors dwelt at sufficient length 
on one of the broadest fields of usefulness for converters with commutat- 
ing poles. namely, for those operating on interurban service, and for high 
voltage. converters wound for 1.000 to 1.500. volts. The machines 
referred to wer: those in which the general characteristics of design were 
determined solely by commutating conditions at heavy overloads, and 
not by any consideration of heating. He predicted that within two vears 
1.200- or even 1.500-volt single unit synchronous converters would be in 
operation on long interurban lines. No designer would be willing to 
build а 1,200-volt or 1.500-volt converter without providing commutating 
poles. Experiments which we had carried on in connection. with 
].200.volt, 25-evele. converters showed that if the commutating poles 
were properly proportioned, little was to be feared in the way of flashing 
within what one might consider the limits of daily service. They had 
repeatedly subjected à 750 Kw. 1,300-volt converter to four times normal 
load without any signs of flashing when the load was suddenly removed. 
He believed that the authors had laid too much stress on the effect of the 
various magnetomotive forces in connection with flashing. A long series 
of experiments made to obtain data on the tlashing of various types of 
machines at time of short—circuit had shown that there was little to 
choose. so far as Hashing went. between direct-current machines of the 
non-comniiutating pole and commutating pole type. The authors had 
stated that an inductive shunt used in connection with a generator or 
rotary might be of considerable value in helping commutation at the 
time a heavy Joad was thrown on. but it might be a detriment when the 
load was thrown suddenly off. He hardly agreed with their conclusions, 
ах it had been shown in actual practice that а properly. proportioned 
inductive shunt would cause the flux in the commutating pole instantly 
to drop to zero, in fact the Inductive shunt might be so proportioned as 
actually to reverse the direction of thax in the commutating pole at the 
instant the breaker was opened. Tf the flux in the eommutating field 
could be instantly brought to zero or reversed, ax hid been shown possible 
by oscillograph records, there would be little or no chance of the machine 
Hashing over, excepti of course, in. ease of what was practically a‘ dead 
short-cirenit. | | 

Mr. С. P. NTEINMETZ agreed with the authors’ conclusions т their 
general nature, viz, that the eommutating pole offered relatively little, 
if any, advantage in improving the design of the converter as at present 
built. "There might be a slight advantage in 600-volt 25-evcle converters, 
which. meant that in 1.200-volt, 25-cycle converters there would be a 
greater advantage and a still greater advantage т 2.400-v0]t, 25.cvcle 
converters, In that class of service where the load was very Huctuating, 
the load factor very low, and where, therefore. the only limit of overload 
capacity was the commutation limit. the commutating pole offered a very 
material advantage in the design of the synchronous converter, by making 
it possible greatly to increase the overload which the machine would carry. 
In the case of an interurban гам ay system vith infrequent heavy service, 
this feature might be and often was the difference between success and 
failure. of the system. As regards the dapger of Hashing due to un- 
balanced armature reaction, theoretically the problem was there, but 
practically he did not believe it was material, for the reason that such 
unbalanced armature action could not exist to апу appreciable extent. 

Mr. deys Ваен Wi said, as regards the presence of the interpoles 
in eas of hunting and their etfect upon the operation of the rotary under 
such conditions, that while the interpoles might. toan extent, cause a less 
satisfactory operation than would be obtained without them. yet, with 
the present туре of damper employed on many synehronous converters 
the liability of hunting in itself was practically eliminated. 

Mr. P. М. Лахсовх thought the term " interpole 7 was often loosely 
used. The interpoles discussed in the Paper were purely for commutation 
purposes, Ап interpole or split pole had also been used for the purpose 
of varying the direct-current: voltage; and he had. noticed. in seme 
Wterature a confusion in the use of these two kinds of poles. 

Mr. JL. Bersua referred to the reasons given by the authors why 
interpoles on synchronous converters might not work out as well as on 
direct-current generators or motors. In every case the reason hinged on 
the fact that the ampere-turns necessary for the interpole of a synchronous 
converter were much less than required for a direct-current generator and 
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very much smaller in proportion to the armature reaction ampere-turns 
of the converter armature. This naturally led to the suggestion that the 
required ampere-turns of inter-pole winding might be increased to advan- 
tage. Several months ago he conducted a number of tests, with various 
shapes of interpoles and lengths of airgap, on 25-cycle, 1.200-volt 
synchronous converters, and found that with a narrow interpole face and 
а very large gap. commutation comparable with that obtained with a 
compensated commutating pole generator could be secured. Contrary 
to the statement in the Paper, that a shunt to the commutating winding 
having greater inductance than the winding would be harmful, it was 
found in these tests that a shunt having about 50 per cent. greater 
inductance than the winding of the comimutating pole gave the best 
results, particularly when the load was thrown otf. The two circuits 
being in parallel, the higher inductance would reverse the current in the 
smaller, which reversed current would reduce the field flux more rapidly 
than would no current, as in the cases of equal inductance of field wind- 
ings and shunt or with no shunt. The effeet of pulsating resultant 
armature reaction under the interpoles would be reduced in proportion 
to the increase of reluctance of the interpole magnetic circuit. Encereasing 
the air-gap was the means of increasing this reluctance, since it introduced 
no effects of saturation, As might be ex pected, the addition of interpoles 
caused more sparking at the commutator when starting from the alternat- 
ing-current end than would be obtained without the interpoles, due to 
the decreased magnetic reluctance of the induced field at the point of 
commutation. This could be greatly improved by the large air-cap and 
narrow commutating pole face previously mentioned. Mr. Lincoln had 
pointed out the fact that commutating poles could not be used with 
success on split-pole converters. The speaker added that this statement 
also applied. to converters with direct-connected alternating-current 
boosters, but for different reasons. 

Mr. С. W. Stone thought the principal point in connection with the 
interpole and its use on synchronous converters, was that raised by Dr. 
Steinmetz, viz.. the greater capacity that can be obtained for momentary 
overloads. Fhe anthors of the Paper stated that the principal application 
would appear to be in that of З5-суёе. 600-volt converters. This. he 
thought. was the smallest application. The broadest application would 
be that of high-voltage rotary converters. and high-trequeney rotary 
converters, and also for rotary converters when installed on loads which 
fluctuated greatly. Summing ир, he thonght the principal advantages 
in the use of the interpole on synchronous converters were the possibility 
of using smaller machines, the possibility of building successful high- 
voltage machines, and the possibility of building high-frequeney machines 
of large capacity. 

Mr. В. G. ГАММЕ. in reply. said that reference had been made to the 
use of converters with very Jarge overload capacities for interurban 
practice, and it was stated that for such a service interpoles would be 
advantageous, While not contending that interpoles. would not be 
advantageous, he called attention to the fact that for interurban service 
most of the converters furnished had been of 200 kw. to 500 kw. capacity, 
Such machines had а relatively small capacity per pole. and. therefore 
their commutating conditions as regards overload, &e., could be very 
much better than in very large capacity converters with large outputs per 
pole. When machines of greater Capacity were taken into account. 
with much large outputs per pole. then with excessive overloads the 
advantages of interpoles would become much more pronounced. Xs to 
the use of interpole converters on ].200- volt and 1 .500-vo)t енених he had 
gone into this problem of high voltage direct-current generators and 
converters to а very considerable extent. and had found that the real 
limit in such machines was not in the commutation so much as in the 
mechanical conditions, such ах peripheral speed. of the commutator. 
thickness of commutator, bars e.. and also in the permissible voltage 
between bars. The point had been brought out that the real tield for 
the interpole converter was where the load was verv intermittent and 
where the peaks were very high and of comparatively short duration, 
such as in certain classes of railway service, &e. In general he agreed 
that it was wrong to put in a larger machine to do а certain service, 
simply to obtain momentary overload capacity. On the other hand. it 
must be borne in mind that in small units, such ая from 200 kw. to 400 kw., 
the machines would be made normally with four poles and, such being the 
case, then with well proportioned windings the commutating character- 
istics of a 200-k w. machine could be made considerably better than those 
of a 400-kw. relative to its normal rating ; that is, the 200-kw. machine 
could be made to commutate almost as much total overload as the 400, 
while its average losses were considerably lower. Such a 200-kw. 
machine could. possibly be made of a somewhat cheaper construction, if 
its inherent commutating characteristics were sacrificed somewhat, and 
then again improved by the use of interpoles. However, part of the gain 
from the reduction in the size of the machine was lost in the addition of 
interpoles, On the whole, however, such a machine with interpoles 
might be somewhat more suitable for verv intermittent service than the 
equivalent non-interpole machine. But, when it came to large capacity 
units for very intermittent service, then the use of а smaller rating 
machine. corresponding to the average load, would naturally tend toward 
the choice of a higher speed when such was possible, and the conditions 
resulted in those mentioned in the Paper as being advantageous for 
interpoles. Again, the assertion had been made several times that the 
interpole {уре of converter would not flash апу more readily on * short- 
circuit ап the non-interpole type. In reply to this he said that it 
ею definitely in comme servire 
Role E ap ораи vle conditions. 
verters in actual vere т he regard to 600-volt interpole con- 
machines considered them и К писе цин the operators of me 
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than the non-interpole type. although under normal operation, and 
especially under heavy overloads, the Comparison was slightly in favour 
of the interpole type. The real remedy, however. was to eliminate, аз 
far as possible. the cause of ©“ short -circuits”” since violent short-cirenits 
on large railway svstems were liable to cause troubles other than in the 
converters. themselves. The question had been. raised. regarding the 
statement in tlie Paper that in case of sudden overload or 7 short-civeuit ” 
the alternating-current and direct-eurrent magnetomotive force would not 
balance each other, and that the machine would operate momentarily 
as а direct-eurrent. generator, with а correspondingly high armature 
reaction. The basis of the criticism was that the converter, being a 
synchronous machine, could not change its speed except for a very short 
period. namely, that occurring within a small fraction of one eyele, other- 
wise the machine would fall out of step. For such а small change in 
speed. it was argued, very little energy could be given up as а direct- 
current generator, as there was not enough stored energy in the converter 
armature to give up much energy ag а direct-current generator without 
falling out of Мер. At first thought such an argument seemed reason- 
able, but one answer to it was found in the operation of a synchronous 
converter on a single-phase cireuit, Tn such operation the energy supplied 
to the alternating current end fell to zero twice in each eyele. while the 
direct-current output. remained practically constant. When it is 
considered that such а converter could operate with more от less sparking 
up te three or four times Лоа current; or even much more, depending 
upon the design of the machine. it was obvious that the converter could 
deliver very heavy outputs momentarily ах a direct-current. machine 
without falling out of step. Also, а little calculation would show that 
with an ordinary design of synchronous converter the stored energy in 
the armature was such that. in dropping back as much as 45 electrical 
degrees in. position, the armature could. give up an enormous energy 
compared with its normal rated capacity. 


PROTECTIVE DEVICES FOR ELECTRICAL APPARATUS.* 
ВУ A. С. Е. HEATHER. 


Nummurcy.—Vhe author confines his remarks mainly to altemating- 
current circuits, After discussing the features of fuses, he considers 
alternatins-current. relays, describing various types. Finally, the 
Cowan-Andrews and the Merz- Price systems are exphuned. 

At the present time one of the essential features of protective 
devices. especially in the ease of a large supply company, is that they 
must be so adjusted as to protect promptly and certainly the par- 
ticular section of the svstem to which they are applied, without 
interfering with the supply to anv other portion of the system. Each 
consumer's sub-station must be protected. so that a fault on the 
installation or low-tension network will eut out the installation only 
without tripping the distributor which supplies probably several 
other consumers, and similarly, а fault on а distributor must trip 
only that line at the control house from which it is fed. without inter- 
fering with the feeder which supplies the control house from the 
generating station. Then, again, it must be remembered that tem- 
porary overloads, earths and surges are very common occurrences, 
and must be carried without any interruption to supply. Ару tem- 
porary disturbance, such as induction caused by a lightning dis- 
charge, an earth, or the opening of a switch carrving load, may cause 
surges all over the system, which would be quite heavy enough to 
trip other switches. With proper protection ajainst excessive volt- 
age. such as static dischargers. these surges would be cleared in a few 
seconds, and hence the necessity has arisen for introducing time 
elements in trip gear. so arranged that a switeh will only trip atter an 
overload has been on the circuit for some appreciable time. The 
time elements шах be fixed so that the switch will trip after a 
definite number of seconds have elapsed, irrespective of tlie severity 
of the overload, or they шах be inversely proportional to the overload. 

After brief reference to the continuous-eurrent circuit breaker, the 
author considers the case of alternating-current. systems. Apart 
from the protection of electric plants from lightning, the main points 
to be considered are the prevention of injury from overloads, failure of 
supply and reverse currents. Overload protectionis generally 
necessary in the case of feeders and motors, and may be accom- 
plished in the same мау on alternating as on continuous-current 
systems. The growth of supply undertakings, and the consequent 
necessity of localising interruptions as far as possible, and of carrying 
temporary overloads without any interruption at all, have, however, 
made it imperative to develop a system of protection capable of close 
adjustment as regards comparative severity of overload and its dura- 
tion. These ends may be obtained either by the use of fuses or of 
relays. 

Fuses on the whole do not present a satisfactory solution of the 
problem of protection against overload, although they are now de- 
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signed to operate on circuits of 60.000 volts, affording satisfactory 
protection without causing any serious after-effects. They are open, 
however, to many objections which render them less reliable than 
other svstems of protection that depend for their action on purely 
mechanical and magnetic principles. Although in modern power 
transmission the tendency is to discard fuses in favour of mechanical 
tripping devices. considerable attention has been devoted to the 
design and construction of fuses for operation on high-tension alter- 
nating systems. An important point to be considered is the extine- 
tion of the arc consequent on the breaking of a circuit. In the 
Ferranti oil fuse the contacts are drawn beneath oil by the action 
of a spring when the fuse blows, and the arc is thus extinguished. 
Another common method of insuring the rupture of the arc is to 
enclose the fuse in a tube of glass or porcelain packed with fireproof 
material, such as asbestos or plaster-of-paris ; or again to place the 
fuse in a tube without packing, relving solely on the rush of hot gases 
caused by the melting of the fuse for blowing out the are. A step 
further in this direction is to mount the fuse in a tube between two 
steel capsules containing carbon dioxide under compression. ‘The 
blowing of the fuse melts the covers of these capsules. and the tube is 
immediately filled with carbon dioxide which effectually extinguishes 
the are. The Ferranti principle of a spring break is also applied to 
fuses in air, and provided the break is made long and quick enough, 
these fuses can be employed on circuits up to 60.000 volts. Fuses 
are capable of carrying slight overloads for a short time without blow- 
ing. but the heating consequent upon overload causes deterioration 
of the metal of which the fuse is composed. The time element is 
uncertain, however, like the blowing point, and the condition of a 
fuse can rarely be gauged with any accuracy without destroving it. 
One point in favour of fuses is their cheapness in comparison with 
other types of circuit breakers, 

Methods of protection depending on purely magnetic and mecha- 
nica] principles possess advantages over fuses, inasmuch as both the 
overload and time elements can be adjusted with great accuracy, and 
ean be periodically checked and altered as the requirements varv. 
The actual tripping of the switch is accomplished in the same way 
with alternating as with continuous currents—namelv. by causing a 
plunger controlled by a solenoid to strike the trigger by which the 
switch is held in position. The overload and time limits depend 
upon the action of a relay, or in some cases upon the blowing of a fuse 
connected in parallel with the tripping coil. In the latter case, the 
tripping coil is not intended to carry the full-load current of the 
current transformer which operates it, but being of higher resistance 
it is short-circuited by the fuse. This type of tripping gear is verv 
useful in cases where no auxiliary current is available, and close 
adjustment is not of great importance, but it is open to the objections 
already mentioned in respect of the fuses. 

A far preferable arrangement where an auxiliary tripping circuit, 
either alternating or continuous current, is available, is to emplov 
relays. ‘The use of an auxiliary current has the great advantage that 
the force emploved to operate the main switch is invariable, what- 
ever the load on the relay may be. In three-phase work it is advis- 
able to use two or three single-phase relays, rather than to combine 
the action in a three-phase relay. One of the earliest and simplest 
tvpes of alternating-current relays is that known as the Ferranti 
maximum current relav, which depends for its action on the principle 
of the induction motor. А disc of copper or aluminium is pivoted 
between the poles of à magnet with a suitably laminated core, and 
this magnet is energised from the secondary of a current transformer. 
The alternating Hux between the poles, cutting the disc, induces in it 
eddy currents, which react with the flux and tend to produce rotation 
of the dise. From the circumference of a pulley on the spindle of the 
disc is hung a weight, and when the torque produced bv the motor is 
sufficient this weight is gradually wound up, carrving with it.a 
pivoted lever which finally completes the auxiliary circuit. The 
motor element is so designed that the speed is directly proportional 
to the overload, the disc being retarded as in the case of the ordinary 
induction watt-hour meter by a permanent drag magnet. The pre- 
cise overload at which the relay will act can be adjusted by varving 
the weight, and the time which elapses before the auxiliary circuit is 
Closed is varied by altering the travel of the pivoted arm. 

Various moditications of this relav have bcen introduced, such аз 
the substitution of а spring for the weight. This hardly appears to he 
an improvement, as the elasticity of a spring тау vary considerably 
with age and constant use, but the force of gravity is constant. As 
the trip coils designed for use with auxiliary circuits are not generally 
wound to carry continuously the current necessary to operate the 
switch, it is usual to introduce into the auxiliary circuit a second 
switch actuated from the spindle of the main switch, thus providing 
à second break in the circuit and preventing damage to the trip coil it 
for any reason the relay contacts should not open when the overload 
15 removed. 
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Another type of relay which is very largely used depends for 
its time element. on the expulsion of air from bellows, the rate of 
expulsion, and consequently the time element of the relav, depending 
on the adjustment of an outlet valve on the bellows. In this relay 
the trip coil is frequently short-circuited when not in action, as it is 
when fuses are used. The relay itself consists of a pair of solenoids 
with movable iron cores, the upper ends of which carry extensions 
which are in contact with the bellow. The overload adjustment is 
made bv varving the normal position of the plungers, and conse- 
quently the air-gap in the magnetic circuit. A weak point about this 
type of relay is that as the plunger rises the magnetic reluctance of 
the circuit decreases, and consequently the number of ampere-turns 
required to produce the Hux density necessary to maintain the 
plunger in its raised position is decreased, Suppose, now, that an 
overload occurs sufficient to raise the plunger. and that just before 
the tripping circuit is completed the current falls to its normal value ; 
the plunger will not drop again, but will remain floating within the 
solenoid. Should another overload occur now, it is probable that 
the plunger will not acquire sufficient momentum to release the 
trigger. and consequently the switch will not trip. Another objec- 
tion to relavs emploving bellows is that the bellows themselves are 
subject to deterioration more or less rapid according to their situation 
and for these reasons the induction motor type of relay is on the 
whole preferable. 

Coming now to the question of protecting generators operating in 
parallel, it is usual to dispense entirely with overload relays, and to 
rely solelv оп reverse-current protection, or in some cases to have по 
protection. whatever, but merelv an indicating device for each 
machine, which will warn the switehhboard attendant in case a fault 
develops on апу machine. А modern generator will сагу a heavy 
overload for a time sufficient to enable the attendant to take steps 
to remove апу fault on the svstem, or in case of necessity to run up 
and synchronise another machine. Overload protection on genera- 
tors is rather a source of danger than otherwise, since, На heavy over- 
load comes on, or a fault develops. causing one machine to trip, the 
load will all be thrown on the other machines, and thev will probably 
trip as well, causing a total shut down of the plant. The best system 
to adopt is generally accepted to be only reverse-current protection 
for generators, and overload protection for feeders, together with 
some discriminating device in the case of duplicate feeders and ring 
mains. These discriminating devices are хо arranged as to eut out 
only the faulty section of the feeder or feeders, while an uninterrupted 
supply сап be maintained on the sound sections. With only reverse- 
current protection on the generators, the “bus-bars are left unpro- 
tected, but faults on bus-bars are. or should be. comparatively so 
rare that this is not really a serious objection. 

Reverse-current relays ато. in general, similar to overload relays, 
except that they depend for their action on the rexultant of a shunt 
and series tield. On inductive circuits it is usual to arrange the coils 
so that they act in direct opposition at the normal power factor. If 
the current becomes reversed in phase the action of the series coil 
is added to that of the shunt coil, and the relay at once operates. In 
practice. however, the relay is generally set to operate at low power 
factor—that 1s. before an actual reversal of the phase of the current 
takes place. А certain margin of reverse current is usually allowed 
т order to avoid tripping a machine if it should happen to be 
paralleled when slightly out of phase. 

In addition to protecting motors against overload, it is necessary 
to arrange for the motor to be cut out in case of failure of supply, 
owing to the absence of апу external resistance in the armature or 
rotor circuit when the motor is running at speed. The svstem 
adopted is to connect a solenoid across the mains. "The solenoid 
i» energised so long as there is voltage on the system, and conse- 
quently holds its armature in position. In some cases this shunt coil 
is applied to the main circuit-breaker, and operates the same trigger 
аз the overload coil. Occasionally. however, more especially in the 
case of small motors, the shunt coil is fixed on the motor starter and 
operates on the switch arm against the action of a spring. When all 
resistance is cut out the switch arm is in contact with the polc- pieces 
of the shunt coil. and forms the armature for them. On high- 
tension svstems no voltage relcase can be accomplished. in the 
ordinary manner by means of potential transformers and relays, the 
latter, of course, being set to operate instantaneously. 

The systems of large power companies are generally so arranged 
that each consumer receives a supply over duplicate fecders, so that 
in the event of one feeder breaking down the supply may be main- 
tained over the other. Protection against overload does not entirely 
meet the requirements of this сазе, since, if à heavy fault occurs on 
one feeder, though the switch at the generating end may trip. it is 
more than probable that the fault will be fed through the sound feeder 
and back through the sub-station '"bus-bars, and that, consequently, 
both feeders will trip at both ends. "Various methods have been 
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devised to meet this difficulty. the simplest of which is to equip the 
sub-station end of the feeders with reverse-current relays and the 
generating end with overload relavs. The reverse-current relays 
should be set fairly high. in order that they will not operate on the 
slight disturbances which commonly occur in any large system, This 
method can obviously only be applied to feeders from generating 
stations to sub-stations, or to distributors from the latter to con- 
sumers, and not to feeders interconnecting two generating stations 
or two sub-stations. | 

In the Cowan- Andrews system a choking coil is connected between 
the duplicate feeders at the sub-station end. and the middle point of 
this choking coil is connected to the sub-station "bux-bars, the 
choking coil is wound entirely in one direction, and consequently. 
under normal conditions. the current dividing equallv between the 
two feeders. the two halves of the winding neutralise each other. 
Should one feeder break down. however. immediately the fault is fed 
back through the sound feeder the choking coil comes into action. and 
chokes down the current to any desired value. This device is gene- 
rally used in combination with a polarised relay operating a circuit- 
breaker on the feeder on which the fault has occurred. and bv the 
opening of this circuit-breaker the two halves of the choking coil are 
again put in parallel. The duplicate feeders are furnished with 
overload protection at the generating end. 

Another method of feeder protection which has come largely into 
use within the last few vears is known as the Merz-Price system of 
differential protection. In this svstem each line is equipped with a 
current transformer at each end, and the secondaries of each pair of 
transformers are connected in opposition with a relay in circuit at 
each end. Under normal conditions the current in each trans- 
former is the same, and as the secondaries oppose? one another no 
current flows in the relay circuit. И, however, one line breaks down. 
a heavier current flows in the transformer at the generating end than 
in the other. and consequently a current flows їп the secondary 
circuit. operating the relavs and tripping the switches at both ends 
of the faulty feeder, It is, of course, necessary to run a cable for the 
whole length of the feeder for the secondary wiring of the current 
transformer, and an auxiliary circuit must be emploved for the trip- 
ping of the switches. This system has been applied with great suc- 
cess to the protection of transformers as well as feeders. It can be 
used on single or duplicate feeders. ring mains or any other form of 
distributing network. and is remarkably clean and positive in its 
action, In this connection I may mention that recently а 40.090- 
volt insulator on а 3,000-K.v.a. transformer on the Victoria Falls & 
Transvaal Power Co's system broke down. The transformer switches 
tripped in less than a second, and, bevond a slight momentary kick 
on the voltmeter and some discharges on lightning arresters, no dis- 
turbance whatever was observed on the system. The Merz-Price 
method renders necessary the introduction of additional current 
transformers, which are a point of weakness on a high-tension system, 
but this disadvantage is more than counterbalanced by the security 
against interruption which is obtained. 


CLARK AND WESTON STANDARD CELLS.” 
BY H. L. BRONSON, PH.D., AND A. N. SHAW, M.SC. 


Summary.—Vhe authors give the results of setting up Clark cells 
according to the specifications of Wolff and Waters. Certain modifica- 
tions were also made in the preparation of the materials. Good артес- 
ment was obtained with cells at the Bureau of Standards, and somewhat 
better results with Weston cells. The importanoe of purity in the mer- 
curous sulphate is emphasised. The ratio of the Weston to the Clark 
cell was determined and found to agree closely with that given by 
Wolff and Waters. The conclusion is reached that the Weston cell ls 
much more satisfactory than the Clark cell. 


The reproducibility of standard cells has recently become а 
question of considerable importance. This is chieflv due to 
the fact that there have been several strong recommendations 
that the standard cell should he adopted as an international 
primary electrical standard. This Paper deals mainly with the 
constancy and reproducibility of Clark and Weston cells, and 
It is hoped that it mav throw further light on the value of the 
cell as one of the two legal electrical standards. 

The work Was commenced at the suggestion of Dr. H. T. 
Barnes, in 1908, in order to equip the laboratory with a set of 
modern standards. On the invitation of the Bureau of 
ү о writers (Н. L. B.) spent several weeks in 

ston, studying modern cell construction, and it is а 
к с а а у ая 


: -n 
i * Paper Presented to the British Assoc 
% 9, with a note added in Oct., 1910. 


————MM 


iation at the Winnipeg meeting, 
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pleasant dutv to record great indebtedness to the Director, 
Dr. S. W. Stratton, and to Dr. Е. A. Wolff for the facilities 
extended and for their unfailing courtesy and assistance. 

Method of Testing Cells.—The first step in the investigation 
was the construction of an oil thermostat. which was modelled 
after the one in use at the Bureau of Standards.* Tt is not 
necessarv to go into details of its construction. Observations 
showed that the temperature of the bath remained constant at 
all parts to within 0-0ГС. Tests were made at the tempera- 
ture of 25°C. The measurements were obtained by means of a 
simple potentiometer wire, along which there was a drop in 
potential of one microvolt per millimetre. The galvanometer 
was the usual Thomson reflecting tvpe with coils in parallel, 
giving a resistance of 1,500 ohms. It was connected in series 
with the two cells which were to be compared, these being 
placed in opposition to one another. The sensibility was 
enough to enable a balance point to be found on the wire to 
within ] mm. 

Comparison of Cells with those at the Bureau of Standards.— 
Before discussing the question of reproducibility, it 1s necessary 
to explain the means by which comparison has been made with 
the Bureau of Standards reference cells. In July, 1908, one of 
the writers constructed 10 pairs of cells at Washington. One of 
each pair was brougbt by bim to Montreal and the others were 
left at the Bureau of Standards. so that comparisons could 
occasionally be made with their reference cells. We assumed 
that the behaviour of the cells brought to Montreal was similar 
to thet of their partners at Washington. This furnished a 
means of determining the value of all the cells made at McGill in 
terms of the reference cells at the Bureau. The validity of 
these deduced values was assured Бу a second visit to the 
Bureau of Standards in April, 1909, when six cells were taken 
and compared with the Bureau reference set. The comparison 
showed that the deduced values of five of the cells were right 
Within 2 microvolts The sixth one had considerable hvstere- 
sls, end differed by 8 microvolts.t. Still further evidence of the 
accuraev of our comparisons with these reference sets will be 
shown in the section oa the ratio of the E.M.F. of the Weston 
cell to that of the Clark. 

Cells Prepared according to the Specifications of Wolff and 
Waters. z —The following two tables (Nos. Land 2) give the results 
obtained from 16 Clark and 22 Weston cells constructed accord- 
ing to the new specifications. Eight of these Clark cells were 
mede at the Bureau of Standards by Dr. Bronson ; one was 
presented to us by the Bureau as an exchange cell ; the remain- 
Ing seven were made at McGill. Five of the Weston cells were 
made at the Bureau by Dr. Bronson, five came from the 
National Physical Laboratory in London, and 12 were made at 
Meill. Of the Weston cells from England, three were mailed 
to McGill by Prof. Glazebrook, but one was broken in transit 
and was abandoned, leaving only two, and three were carefully 
transported from London by Dr. Higman, of Ottawa. These 
he loaned to us for some time, and kindly presented us with one 
of them later. | 

In the column designated “ Remarks" will be noted informa- 
tion concerning the cell under consideration. The method of 
preparation of mercurous sulphate will be found fully deseribed 
in Wolff and Waters’ Papers, to which reference has already 
been made. All the mercurous sulphate which was purified 
at Mc(ull for this batch of cells was prepared electrolytically 
according to method (b) in an apparatus similar to the one 
emploved bv Wolff and Waters. 

As the variation of these cells has been so small from month 
to month. a comparatively small number of our many sets of 
readings will suffice to illustrate their constancy. 

All the figures given in the following tables express the differ- 
ence in microvolts of a given cell from the mean of the corre- 
sponding reference set at the Bureau of Standards. Those 
readings which are underlined were taken at the Bureau of 
Standards, the remainder were taken at McGill. 


+ 
a 
: 


* Bull. Bur. Stand., Vol. IV.. Reprint No. 70, y. 33, 1907. 
+ Sce column for April 27 in Tables I., IT. and ИТ. 


+“ Bul Bur. Stan.,” Vol. IIL, reprint No. 67, 1907; also Vol. IV 
reprint No. 70, 1907. 
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Table L.— Clark С.П. New Specifications. 


DET ^ . Д -e ^i А E = a ^1 
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= — i - = = ме “4 — — — t = 
| = = Ж = с э ш mn = = = Z = 
Cell I. July 0/08, — YN 4 26 $3 Ms 20 LC NN Len - D e sc. Geol Нм ) made by method (e); using 1:3 Н. 
3» И. | » +32 A3 ЗЕ’ e одр uu —х 285-5. He SO, made by method (е), using 1:4 H,SO.. 
ILI. | d wg + э Er 1) + 3 wee ote X 4 ... see ... eee = 9 HURTS ; X * + 
“ : ” m ares | ' ; E | = He SO: made electrolytically, method (b). 
a 2 „ИЙ noo шы ERO ee bum лыр i. киен | 
VH. July 9/08. —33. 4-28 ~IS -16 о 2. 6. ВоВ L ; . исх 
~ ru is | E а Ни SNO; made by method (е), using 1:2 HS0.. 
VIIL, " + IY 3 2 ue p2- 15 Shae 10 TE ... ee eB У С), - 
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o о Pie | 2 NO. made electrolytically, method (hi. 
ee X ae — 18% + 220 + 17 d 11 aes eee Е 1! eee see wae cee 253 4 "sp t; j T ` R 
\ Jan. 16/09 Be E oe ue uc аа РЕ ee - x f 9 
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ee B es eve eee eee eee * Lo = іб RÀ іч Брда Is "Y ім = m inva? 15 2; 14 J materials 
" Di Feb. 12/09. jam E күз Sat ese c 26.398 80 (Oi fent ered) ‘ es 
T E » TM -33 224 -26 - 82... 33 - 23 — 26 v MI materials prepared at Мес. 
ж Е m SUDO Sb ue 30 29) 
Jo April 2/09. a Caf ute TE enr. mid hd pubbl. ced ку] Mi К ede 
s: 3 е x Mixture of Metll and Bureau materials. 
М К * ix - um ЖО ШОШ uso. sade xk CERE nee ЖО | | 
" 59; Nov. 20/06. — ... КО v НЕС суш В odes e. 330... 427. Old Bureau cell. 


* Opened and given an additional supply of crystals ; the value had suddenly become abnormal, ап it was sen that the cell Was unsaturated. 
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Table IL.— Wiston Cells. New Specifications. 
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made 


with Bureau materials. 


Coll from National 


-3-- 2-2: OF U— 1... -2 
Laboratory, London, 


С He NO, 

Rod. ое Abe (um Be Xv method (bi. 
|... - 0- 0—2— I. 19 НЕМО; made by method. (e 
es cR ИИ... 0 m uuo cuoc. Ме using 1: Z HSO. 

3—4—3 438 - SE TH 5... - 8 (Same as И. Made at. MeGill 


CANO; not finely «round. 
Cell from Prof. Glazebrook. 
Ditto 
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An examine tion of these tables shows that the mean E.M.F. 
of the 16 Clerk cells (their values being tahen in each case a 
few weeks after construction) differs from the mean of the 
reference cells at the Bureau of Standards by less than 15 
microvolts. The averace deviation of the cells from their own 
me:n is not more then 13 microvolts, 

In the ease of the Weston cells the figures are similor, but 
show a somewhat better agreement; the diiference. between 
the mean of the reference cells ai the Bureau of Standards and 
the mean of these cells (omitting MIHI. which was shaken up. 
and R1 and R2, which contemed old samples of ПО) ts 
considerably less than 10 microvolts, И we consider values 
taken at least two or three weeks after their construction, 
when thev have ceased their usual initial decrease. The aver- 
гче deviation of these cells from their own mean ts also under 
10 microvolts. 

Both types of cells are remarkably steady. It will be seen 
that the E.M.F. of the Clark and Weston cells after the first 
few weeks remain stationary within a few microvolts for a long 
time. | 

In Table III. there are several cells which are nearly as 
steady as the average normal cell, but which have experienced 
some modification in the preparation of their ingredients, and 
are placed, therefore. in the following section. 

Some Simplifications in the Preparation of Cells. —Twenty- 
nine cells were constructed in order to examine the effects of 
slight simplifications in their preparation. It was found that 


the ingredient of main inporiance is the mercurous sulphate, 
which must alwevs be prepared with great care. This fact was 
originally pointed out by Latimer Clark when he first intro- 
duced his cell as а standard.* when unpurified mercurous 
sulphate was used ina cell, the average Е.М.Е. was found to be 
from 200 to 500 microvolcs рег than that of the normal cell, 
In Table HE, Clark cells Cl 2nd C2. and all the cells of Tables 
IV. and V. are examples whieh illustrate this point. 

Cells ХІ and. №2 show that the elimination of hydrolysis 
lowers the E.M.F. The inthuence of hydrolysis has been cire- 
fully investigated by Hulett.* Cells which differ considerably 
from the mean value generally also vary in a comparatively 
short time. 

Hy,5O0,. prepared bv method (/) of Wolff and Waters, gives 
verv constant cells (Clark NI. and Weston VI.). but the E. M.F. 
is slightly higher. Method (f) is one of the simplest methods 
of purification, but is not as efficient. as (b) or (е). 

The distribution of readv-mede He, 58O,. purified carefully by 
one of the best recognised methods, dried with aleohol anc 
sent out in hermetically sealed tubes to various laboratories, i- 
a verv simple method of overcoming some of the difficultie: 
involved m the preparation of a standard cell. This bas bee 
commenced by the Bureau of Standards, aud the behaviour of 
cells in which this preparation is used is shown in Clark cell: 


* Phil. “ Trans.” Вох. Soe., Vol. CLXIV., р. 3. 1874. 


+ Phys. T Rev...” Vol. XXII., р. 32], 1906, and Phvs. 46 Rev.," Vol. 
XXIIL, р. 166, 1906. 1 


electrolytically 


), 


Physical 


АН materials prepared at MeGill. 


(badly shaken m transit). 


АП materials prepared at Мес. 


Hz SO; made at Bureau in July. 
IS by method Це), using 
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Table III.— Clark and Weston Cells. Various Modifications. 
T E ae . 6€ g & als 8 ds S = X 
Sa ие ^ = л = ~N о c aa 
-— Date of E7 PE. | ay P: | | | | DEM A | | E Remarks. 
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Ch Feb. damo me HATE 429-494 2 443 L 408. ss | NUT ME В TN OTT 
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= х1 Feb. 17/09. 2... BST AS: 393 ИХ. - 428 си i | сый, hae ой ded Same as C, but no water used for Hg.S0,, 
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e. НЕ Feb 15/09. 2. 02. 4 4 Е 4 O48 шщ. 0 49 2. — 47 Cra cke Ordinary c.-p. Merek's ZnSO,.* [with Cds, 
= H2 April 2/09. -—6G-- 3 Cracked pha dies Y Merck’s ZnSO * 
t H3 . р ЖЫ) Dur wen ЭЁ, арм 2 MO О. ENS J Ordinary с.-р. Merck’s ZnSO, (new sample) 
Hd. prb 9/007 ine. Gen”. aa Bee. са де ш. к= ШЇ - 2W— ]4 — 4 | : | 
H5 / р DELE | _ T "E Ordinary с.-р. Kahlbaum's ZnSO,.* 
LI June 22/09. Coe. ROR M43 +85 + 20 \ 
L2 в T +38 —20 +20 — 15 ie " A 
L3 June 25/00... ... 462 440 4-35 +34 New dried Пао). New specifications 
14 т эы „быз о doe. SS, Ged o „ч | S00 E04 -49 p 45 145 J 
VI July 6/0%. 97... = 3] та 3l - 31 eee eee — 32 30 —- 3 i- 3l +30 He, SO, made bv method (f). 
VIL July 10/05. - И № Sai - a0.- 5% esso cro cro d Same as HE, but made basic by excess of 
VIH. s -L — 60 — 2—5... — AT — OS — 2—2 — 56 a — OS — о basic CdNO,. 
C2. April 5/09. — 02 epe ies T ne. — l-l |. . 
= єз ! » | + 32 — 52 Не: owe — 119 РС.-р., Baker & Adamson's CdS0.* 
| C4 April 8/09. | 4. ТӨ + 802 .. +92 --92 +59 |. — 
= C5 " Е ср > 103 = + 64..... оО оао SC opes 
p: РЕ June 23/00. cen, Reto ese жш! ig (eee = 3 de 7 —10 --19 5 
Е p2. T) eee ... ... | eae БЕ 90 112 — dell 8 -- 18 
P3 | T EN C oP 120 697 0189 4-72 +30 New dried Hy,SO;. New specifications. 
P4 June 25/09. | 1.52 4.98 p24 4904 5 
P5. x Б xb жиы За -96 — 3 .-7 .. -—20 
JD. Маг. 2408. 2 s s Е “86 T 74 pd T — 4 Like х, but contaminated with dirt. 
mE | * vervthing else according to new specifications. B DUIS 
Ll. L2, L3. ТА. and in Weston's Pl. P2, РЗ, P4 and Рә | Wolff's statement that Clark cells of the old type are on the 


(РЗ was accidentally heated at the amalgam limb while fusing 
а terminal wire). These cells тау assume a much steadier 
value with time, but thev do not behave quite as steadily as 
those prepared in detail according to the modern specifications. 
This suggested svstem of distribution might, however, serve 
for all practical purposes. and 1 s, perhaps. especially com- 
mendable for the reason that exact similarity of ingredients 
would greatly add to the assurance of repro- 

ducibility in a case where only one or two 


cells were being made. Number of 


average (0.00030 volt higher than the present standards, and 


| also to ascertain the relationship between old and new Westons. 


| 
| 


| 
3 0 м 90%. = — 243 5 | 


Ten Clark cells of the old test-tube © ervstal ” tvpe were pre- 
pared by Dr. Barnes, using several samples of mereurous sul- 
phate.* Table IV. shows the behaviour of these cells during 
the first 79 days of their existence, and gives. also, their value 
five months later. 


Table IV.—T«st-tube, Crystal Clark Cells. 


| a : davs after | Remarks. 

The purification of the zinc and tlie cad- construction, QAYS days. days, days. days. days. days. months. УУ 
mium salts was found то be not nearly so M —— UE eee eee at se eel ohne, LE ee 
these sulphates is somewhat tedious, especi- » 61... 409. 450 449 439.333 S 425 HT men 529 а 

ot А wa ¥ E fu к А ? SE | | t AM 411^ Г 
ally in the case of the cadmium sulphate, it 20 бю. сво 314. 200 274 203303. 3931 зи Morek’s Ha, SO, 
is Interesting to see what accuracy may be д... соне 303 35 324 | 333 338 835 | 334 f'Morek's ZnSO). 
obtained by using samples of chemically pure eo Ө... —249 249 214 211. 263 оох 305 | 2364 LB. & As He, SO: 
commercial sulphates. Clark cells HT, H2 „бт... 269 259 204 279 | 30S 323 330 BHA J Morck’s ав : 

. = ED | 9 DYH суз | - re az me, - {e NEG ° 
НЗ, H4 and H5. and Weston cells C2. C3, ‚„ 0608.. 59 19 369 360, 373 303, 355 ' 374 1 ` = ZnO. 
C£ and C5 were made according to the „оов. 2254 294229. 220 923 233 230 | и 5 n аи 
new specificacions, with this one exception, » 40 44239..:230. 230. 234 | 933. эур 935 29490. " Morel E у 

" А . - у. . "TN i "C Ys : 2 тек $ G ` А 
and illustrate the resulting behaviour when | e al 3989 321 ЗЫ 384 | i03 383 370 369 J 
several different samples ave used. Of these, ATE mins 2330 3290 313 320. ЖИЛЕ ^ 335 n 


no Clark differs by more than 50 miero- 
volts from the mean of the normal cells, while по W eston 
differs bv more than LOO microvolts. Nuch cells ате, therefore, 
sufliciently accurate for all practical work. 

А number of our cells cracked shghtly, 
Severel of these were effectually repaired, and it was found 


At the foot of each column. the average E. М. Е. of the 10 is 


given, and it will be seen that these values are slightly higher 


| than the one given by Мо. 
and oll entered. | 


that their consequent variation in. E.M.F. is very small until | 


some months have elapsed. Small pieces of cork, rubber or 
other organic impurities had also no appreciable effect during 
the early part of a cell’s existence, 

Clark cells V. and VI. and Weston УП. and VHI. show that 
an excess of basic oxide in the sulphate does not greatly alter 
the Е.М.Е. The sudden change in cell V. 15 probably due to 
the cracking of the cell. 

Relation betiecen Cells set up according to the Old Specifica- 
tions and those sct up according to the New.—As the old types of 
Clark and Weston cells were emploved in several of the impor- 

tant carly investigations, it was considered advisable to verify 


An examination., however. of 
the large variation showa among the 10 cells leads one to 
expect a possible divergence of an amount quite as large as 
that which we have obtained. The average of the means 
taken during the first 75 davs is 009932 volt higher than the 
normal cells. 

In order to test the inverted Weston type of test-tube cell T 
eight cells were made. It was found that these cells were sub- 
ject to а much greater difference among themselves than in the 
сазе of the Clark cells, and that in about five weeks’ time the 


* This type of cell has been desc ribed by Callendar and Barnes. ‘ 
Roy. Soc., LXII., 1897, and Barnes, © Phil. Trans.. A 199, 1902. 

+H. Г. Barnes and S. В. Lucas, * Jour. Phys. Chem.” VIIL, No. 3, 
p. 196 (1904): and H. T. Barnes, “ Jour. Phys. Chem.," IV., No. 5, 
p. 339 (1900). 
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resistance of four of them had increased to such an extent that 
it was impossible to obtain any accurate measurements with 
them. On account of possible contamination in preparation, 
two were rejected; the behaviour of the remainder is given 
below in Table V. 
Table V.—Test-tube Cadmium Cells, 

| | | 
2 7 14 | 20 


Number of davs 


34 | 56 75 5 
after construc- : 
ion dava days. days. ка, days days. days. months. 
| | 
Cell Cd. 16 ....... + 660 ... 044 | 600 , 565 |525. 520 | 595 
» 18 ....-- 540 ... 395151295 290; 270, 290 


| 
19 ..... +1130 740 585 | 540 | Resistance very large.* 
| 
| 
| 


9,9 - 
xs 90. ...... — 780 МЮ 370 | 380 1 375 5 320 1350: 315 
TE pen -t 1,080 610 — 460 | 425 | 355 ! 350 | 350 ' 370 
d. ОСО ENS +-J,280 840 612 | 505 | Resistance very large.* 
| 
UG EO ENDE E EE COT У Е К Я Про TO QE 
Mean ............ . + ӨП 672 512 | 477 397; 871 | 372 392 


All these cells, except No. 18, contain Baker and Adamson's 
НКО, and Merck’s CASO, No. 18 contains Merck's СО, 
and Merck's Hz, 50, also. 

The value of a Weston Instrument Company unsaturated cell 
was +310 and that of à McGill cell, made т 1903, was +110. 

The Ratio of the E.M.E. of the Weston Cell to that of the Clark. 
—The value of the Weston cell was determined in terms of the 
Clark cell bv а method of computation similar to that employed 
by Wolff and Waters in their Paper on Clark and Weston 
standard cells, to which we have already referred several times. 

Five Clark cells were connected in series and placed in opposi- 
tion to seven. Westons, similarly connected ; the difference 
between the two sets was then measured on а Kelvin-Varley 
slide by the usual potentiometer method. 

The value of the mean of the five Clark cells was derived 
from the value 1-434(000) volts at 15 deg. for cells set up accord- 
ing to the old specifications, by means of the formula 

E, - E,,— 0-00119(t — 15) — 0-000007 (t — 15)?. 


А correction of — 0-000300. volt was made for the average 
difference in E.M.F. between the present standard Н cells and 
the old ones. A discussion of this relation. between the old 
and new kinds of Clark cells has already been given in another 
part of the Paper. 

The five Clark cells chosen for this purpose were A, D. Е, VI. 
and VHI.. and the seven Westons were А, B, IV.. УГ, S17, 
S20 and 821. "The observations were taken on February 19, 
1909, at a temperature of 25-01] deg., which had been constant 
within 0-01 deg. for at least 24 hours. (This temperature was 
measured by a Beckmann thermometer, which had previously 
been compared with a carefully calibrated thermometer.) The 
E.M.F. was, therefore, 

1-434000 — 0:001 1925-011 — 15) — 0-000007 (25-011 — 15)? 
— 0-000300 = 1-421085 volts. 


The comparison was made on the slide with reference to Clark 
cell (B), which was 2 microvolts higher than the mean of the 
otherfive. "The results are as follows :— 


A balance point was ob ained at 69.023 ohms on the slide for cell B, 
and at 1,2025 for the ditterence of the two sets of cells. The slide had 
been previously calibrated to within one part in 100,000 : this calibration 
gave a correction of — 3-68 for the first reading and -- 0-45 for the second, 
The sensibility of the galvanometer did not admit of setting to such a 
degree of accuracy, but the errors should certainly be less than 1-0 ohm 
in the readings. It should be noticed that the consequent effect on our 
oe of such an сггог cannot be greater than 3 microvolts. We have, 

en— 

1 (Westons) — 5 (Clarks, averaging each 1-421085 volts) 12.92-54-0-45 , 

l (Clark, 1-421087 volts) 77 69,053— 3-08 ' 
therefore 1 Weston. - 1.018362 volts at 25-011?C. 
No correction is necessary to reduce the Weston cell to 25 deg., as this 


cell changes less than 4 microvolt for 0-01 deg. variation in tempera-, 


ture. Expressing our relationship in another wav, we have, after 
reducing our value for the Clark to 25 deg., that at this tempcerature— 
Weston 
? =0-716953. 
Clark 
In order to compare this result with that obtained by М olff 
and Waters, a further correction must be made in order to 


express our cells in terms of the mean of the reference cells of 


* The E.M.F. of these cells went up to 2,000 and 3,000 microvolts when 
the change in their resistance took place. 


(—— 


the Bureau of Standards. The mean of the Clark cells used 
was 14 microvolts higher than the Bureau reference mean, and 
the mean of the Weston cells was 2 microvolts higher, Calen- 
lating. then, the value of the Bureau Weston, we obtain 
1-018870 volts, which is only 1 microvolt higher than the mean 
value actually obtained at the Bureau. T 


T (Westons 4-0:000002) —5(1-421085 4 0-000014) 
(1-421085 + 0-000016) 
1,2925 :-0:45 
XM POENI а 7. 
69,053 -- 35-68 


В се Weston 
therefore, one Weston = 1.018870, or PUN 


0-116958, 


It will be seen that the ratio between our Weston and Clark 
cells differs Бу onlv seven parts in а million from the same 
ratio determined by Wolff and Waters with their cells, and that. 
this difference, small as it is, is entirely accounted for by tlie 
small differences, as ascertained bv direct comparison, between 
our cells and those made at the Bureau of Standards. 

This determination serves as another striking demonstration 
of the accuracy with which we ean deal with these cells. and 
affords also а further verification of our method of comparison 
with the Bureau reference values, 

On July 31st this ratio was again determined, using on this 
occasion. à more sensitive galvanometer, so that the error 
should not in this ease he greater than 2 microvolts. The 
same ratio was obtained as on February 19th. 

y The calculations were as follows :— 

The comparison of the cells was performed at 25492020. ; therefore, 
the Е.М. Е. of a Clark ecll at this temperature, derived in the same мау аз 
before from the formula, is 1-421074 volts. 

The mean of the five Clark cells used was 20 microvolts higher than 
the Bureau reference mean, and the cell with which comparison was 
made was 4 microvolts lower than the Bureau mean. The mean of the 
seven Weston cells was 3 microvolts higher than the Bureau mean. 

To reduce the Weston value to 25-00 deg., a correction of 1 microvolt 
is made. Our equation in this case was 

7(Westons 1 0-000004)— 5(1-021074 | 0.000020) 1,301-0 : 0-5 
(bg LOTE -0-000004) ^ 69,4824 ' 
where the various figures correspond to those given in equation (X). 

Therefore 

Weston at 25° 

Clark at 25° ee 
which does not differ by more than the possible experimental error from 
the result obtained before. 
к. The last column of values in Table HH. gives the results ot 
tests of the cells which were made on November 23rd in order 
to ascertain their behaviour during the summer. It was found 
that the mean of the six Q cells, which had not completed their 
initial fall when the last readings were taken in July, had now 
reached a value differing by 8 microvolts from the mean of the 
remainder of our normal cells. Assuming that the mean of the 
cells HI, А, Band S20 remained constant during the summer— 
an assumption which is seen to be justifiable upon an examina- 
tion of their previous history—it will be evident that the mean 
of all our normal cells (excepting КІ and R2, as before) 
differs by less than 7 microvolts from the mean of the Bureau 
of Standards cells. The November values for the Weston cells 
in Table ИГ. are also of considerable interest. Although the 
average deviation from their own mean is much greater than in 
Table IL. yet their mean E.M.F. differs by only 2 microvolts 
from the Bureau mean. 

In conclusion, we desire to thank Dr. Barnes for his manv 
suggestions and kind help in the carrying out of this investiga- 
tion. ————— 


ADDITIONAL NOTE (October, 1910) 
BY A. NORMAN SHAW, M.SC. 


The tables below give the results of further tests made on the 
Weston cells up to June 28, 1910. The figures are interesting 
because they demonstrate that the remarkable constancy of the 
cells during the first few months of their existence has continued 
up to the present time. 

It is important to note that the mean value of the cells made 
up with the various simplifications tends to approach that of 
normal cells as time advances. 


=o 
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Table УТ.— октай Weston Standard Cells. 


| А few 
weeks  !Nov. 28, 


eem | 


| struction. 
Weston Cell III. +3 | 41 | +4 +9/ -7| +12 
» IV. | +2 | -19| —22' —18] —18| —16 
В А 1 ue +31 +3 +18 +9 411 
б В | +5 405. ae 44. ZV dd 13 
» S20 ene Teo 2 =" 1 а 3 os 1 ' 4-16 
- N | +49* +3) == o 000368. 410 
M О + 52% +2; —4 —1'— —3 +5 
: MIO; .. e | —12 —9: —16 —17 
Е l ; +419 gu . "o : 
dS | +24 —]12; —1; -—19| —24 —36 
is Q3 | — 5 —28 — 34 —35 | —36 — 47 
| 5 +6) +6 —I9 —21  —96 
- Q5 , +21 + 8! +11 +13 +13 ll 
б Q6 | +10 —35' —3] —29 —32  —32 
Average devia- | | 
tion from their 8 11 12 11 13 20 
own mean 
Table VII.— Weston Cells with Modificd S pecifications. | 
| A few | | | | | 
weeks Nov. 23, Jan. 26, Apr. 27, May 23, June 28, 


after con- | 1909. 1910. . 1910. | 1910. | 1910. 
struction. | | | | 
Weston Cell VI. | +37 4-30 / 430. +35] +37] 431 
" VIL; — 47 —58  —56. —47 —49| —47 
К c2 ; —10 -n -15 —з —3] —6 
" C3 75 092- о Мез — 6 — 6 
ч C4 + 70 | 159 +42 (0-335 0. E 
- C5 +103 | —40 | — 5 — 7, € 
Š Pl + 1. —19| —13 —6 —I17| и 
е P2 — 3 ' —18| —13 —9' —10j| —H 
2 P3 + 89 +430] 427 412 +1 —I15 
m" P4 + 28 d -- 8 —0 —5 + 6 
В Р5 — 3: —29| —16 —19. 99| —234 
" D 186, —4j —10 —H  —19| +5 


| 


Average devia- 
tion from their 
own mean. 


| 4 9% 
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These additional tests strongly support the claim of the 
Weston cell for adoption as one of the two legal electrical 
standards. The preparation of the cell for absolute work is 
far simpler than that of the coulometer, and it has the great 
advantage of being quite easily constructed if an accuracy of 
not more than 100 microvolts is desired. The cell is, to a 
certain extent, portable; and if the mean of a batch of about 
10 is taken, there does not appear to be anv chance for the 
uncertainty which was formerly associated with standard cells. 

With regard to the comparative value of the Weston and 
Clark standards, our work with these cells has led us to the 
conclusion that the Weston is much more satisfactory. It is 
significant to note that one-third of the Clark cells made have 
since cracked, while only two Weston cells have been spoilt in 


this way. 
— 
THE DESIGN OF INDUCTION MOTORS.! 


BY W. E. HIGHFIELD AND R. LIVINGSTONE. 


The object of this Paper is to set forth the considerations which 
affect the design of induction motors. The Paper is divided into two 
parts, one being devoted to technical and the other to commercial 
considerations in order to show the relative importance of the two. 

T'echnical design consists of so proportioning the machine that its 
performance will fulfil a given specification. 

The method of design is to assume dimensions and check the per- 
formance by the circle diagram and the heating constants. Should 
the motor require improvement, the dimensions must be altered in 
the right direction until the performance is satisfactory. This 


the CdSO was not finely ground, giving consequent initial hysteresis. 


‘These values are theref. i i iati 
at the foot of the RT omitted from the calculation for the deviation 


Paper read before the Dick, Kerr Engineering Society. 


Jan. 26, Apr. 27,|May 23,|June 28, 
| after соп- | 1909. | 1910. 1910. | 1910. | 1910. 


60 н.р. induction motor is given in Fig. 6. The formulz for arriving 
at the results are as follows :— 


Volt has Line volts 
olts per phase = УЗ 


746 x H.P. 


Amperes per phase оорису x 3 x volts per phase’ 
The power factor and efficiency are taken from the specification the 

motor has to fulfil. 

22-5 x volts per phase x 106 


о X kx turns per phase. | 


Flux per pole— 


k is a coefficient depending on the distribution of the winding, and in 
this case is 95 per cent., this figure being correct for all three-phase 
motors. 


ЕСЕ 
pH 


Areas carrying the flux per pole :— 

Air-gap=number of teeth per pole x width of tooth x length of 
rotor, less the air ducts. This formula must only be used for very 
short gaps such as obtain in induction motors. 

Stator teeth=number per pole x mean breadth x effective iron 
length. 

Stator core—twice the depth of iron behind the tceth x effective 
iron length. 

The rotor core and tecth are calculated in the same manner. By 
effective iron is meant the length between end plates less air ducts 


Г. CURRENT P PH NEGLECTING Con ф 2 EFFICIENCY 
№: сое $ реч a 66% 89154 
a 


Fic. 2. 


and insulation. This is approximately 90 per cent. of the length 
between end plateslesstheairducts. —— 
Magnetic lengths.—Single air-gap as given. 
Teeth= length of one tooth. 


Mean diameter behind teeth хт 
Stator iron= 2 x poles 


in the same. manner. 
The rotor core and teeth are calculated in t 
Gap ros turns— * В” (density per square inch) x 0:313 x single 
length.  . i | , n 
For the iron paths the ampere-turns per inch length may be taken 


f standard '* В.Н.” curve. 
= Total anipere-turns 


C.M. (magnetising current) = |. turns р.р. and ph.’ 


———— (——— к « 


1 


lor Эт; 
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Values of K. 


Phases К 
1 1 
2 V2 
3 2.12 


Hysteresis and eddy current losses in teeth and core (see Fig. 1). 
Windage and friction— 11 to 2 per cent. of the output of the 
machine for small motors and І per cent. for large motors. 

Resistance of stator per phase at 130°F. 


.. 0:8 x mean length of one turn x turns p.p. and ph. 
Area of conductor Б" 


Volts per phase in starting. 
Turns per ph. rotor 


Turns per ph. stator x stator volts per phase. 


Amperes per phase in starting. 
Turns per ph. stator 


———— —-~~—— x stator amperes per phase. 
Turns per ph. rotor 2 amr рег | 


| stator turns? 
Rotor resistance to primary.— Rotor resistance x — — 
Rotor turns 
Total resistance ohms of machine (R).—NStator resistance + rotor 
resistance reduced to primary. 
Reactance ohms (»).—2 x z x ^ x conductors per slot? x 
iron x stator slots per phase x k x 107, 


length of 


Value of k where №, :– stator slots per p. and ph, 
Х „= rotor slots per р. and ph. 


Н 43A с B E 
Fe ie AM SR ^ aM 
( 3B Bo 198; tol) =6. 


Name for rotor =)’ 
Ns 
B ER N к» 8°-= A, 


T N { T(G GN? 
p( 003s +0127), ]— T+T, j oe 


For squirrel-cage rotors multiply by 0:8, 
2-5 (squirrel cage). 
3:55 (wound) x N diameter of rotor x N, 


length of iron x poles E 
Total permeance =: d PETS 
Impedance (L)- - У à? + К°, 
Short circuit current (C) = ee 
Energy short circuit current (С.) a E 
C, x x 


Wattless short circuit current (C,) = - L 


. Total losses at по load. 
3 x volts per phase - 
Wattless current at no-load (Г,) = C.M. 


Energy current at no-load (T, ) 


The circle diagram is shown in Fig. 2. 


MECHANICAL DESIGN. 


Shaft.—This must be designed so that the deflection of the rotor 
will fall within a certain limiting value. This value depends to a 
large extent on the air-gap length and the magnetic density in the air- 
gap. It is impossible here to go fully into all the considerations 
which affect the deflection, but the followi ing rule can be taken as a 


safe guide :— 
$n DEW. 
T. В.А. ( 10) 
d= x K, 
g 


where g=length of single gap in thousandths of an inch. 
d= diameter of shaft in rotor in inches. 
= diameter of rotor in inches. 
A=length of rotor in inches. 
== distance between bearing centres in inches. 


The value of К can be taken as varying from 0-037 for small motors 
up to 10 H.P., to 0-042 for motors of 150 n.r. The bearings are a 
portion of the shaft, and it is not advisable that they be any less in 
diameter than 70 per cent. of the shaft diameter in the rotor. In 
addition to the weight of the rotor, the bearings have to withstand a 


very severe belt pull on the overhanging pulley, so that from this 
point of view the bearing diameter should not be less than 


d=634/ gp 

This figure of 61 is taken as the average of a large number of care. 
fully calculated bearings. The length of the bearing should be 2} to 
3 times the diameter, 

Pelestals.—Vhese must be designed to withstand the unbalanced 
magnetic pull of the rotor and the belt pull in а horizontal direction. 
It will be found that if the base of the pedestal is equal to the height 
above the bedplate the pedestal will be sufficiently rigid. 

Bei plate.—It is possible to caleulate mathematically the required 
section of bedplate to give the proper rigidity, but as the forces 
carried by the bedplate are also carried by the sh: aft, the depth of the 
bedplate can be directly proportioned from the shaft diameter. The 
depth of the bedplate should be 11 times the shaft diameter. Un- 
usual heights of pedestals may modify this ratio, but on the whole it 
can be taken as a good guide. 

Frames.—These, like bedplates. must be designed for rigidity, but 
the exact calculation of the deflection of metal arches is such a 
lengthy process that it is impossible even to touch on it here. Fortu- 
nately the final forms of all equations are such that the value of the 
deflection depends to a large degree on the ratio of the depth of the 
section to the mean diameter, This ratio is, then, a good guide to the 
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stiffness of the frame. For ordinary box-scction frames of cast iron 
the depth of the section should be jth of the outside diameter 
of the stator laminations with a thickness of metal of $ in. in the 
smaller to 1 in. in the larger sizes. 

Pulleys.—The correct size of pulley can be obtained from 
following table :— 


4 


Revs. per min. 
HU. dise t rcc 
1,500. 1,000. 750. 600. | 
| | Inches. Inches. Inches Inches. Inch 
- 5 5x3 5х4 6х4} 6х5} 7х 5 
- 10 6x4] 7х 5} 8х6 8x71 9x8 
15 7x6 8x7 9х8 10 x 91 12x 7 
20 8х7 9х 81 12« 6 12x71 12x9 
25 9.8 10 x 91 12x 8 12x 9 12 10 
30 10 x 81 12 «7 12х9 | 12x10 14x 11 
50 12x 9 12x11 14 x 12 18 « 10 18 x 11 
75 18 «11 18 x 12 | 18x14 18x16 
es eee Te а S ЛЕ aa 

100 18x13 | 18х16 | 22x16 | 22x18 


150 ' 26x19 


C'ost. —T he motor described may not necessarily be the cheapest 
to manufacture. "There are many technical relations which affect the 
cost of a motor. The principal ones are :— 

Ratio of diameter to length of rotor, 
Current to E. M.F. in rotor. 
Magnetic to electric loading. 

Depth to width of slot. 


For all the above there is an economical proportion. These pros 
portions only affect the first cost-of the motor, but a customer will 
only consider the-net,.cost,of the motor to himself.^ These include 


E* 
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first cost of motor, life of motor. shipment, running charges (mate- 
rial and current), repairs, breakdowns, insurance, space occupied, 
scrap value. 

The relations in the motor design which affect the cost to the cus- 
tomer are: (1) Thickness of insulation and quality of workmanship: 
(2) pulley diameter to face; (2) the general factor of safety to first 
cost and all future charges. For the first, consider three motors, 
one with insulation ү, in. thick, the second with 1 in., and the third 
with lin. The diameter of the rotor will obviously depend on the 
thickness of slot insulations, and we will assume that the cost of the 
motors will be £500, £580 and £700 respectively. The first motor 
breaks down, sav, once а усаг, the second once in four years and the 
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third once in 10 years. 'The life of the motor in all cases is assumed 
at [0 vears. Then, if each breakdown costs in actual repairs, loss of 
business, goodwill, &е., £50 each. the total cost of each motor at the 
end of 10 vears will be £1.000, £675 and £700 respectively. The 
most econoniical thickness of insulation. in this case, would then be 
slightly over ! in. 

Pulley Diameter to Face.—Small diameter pulleys require wider 
belts and heavier bearings, but the cost of the pulleys themselves will 
he less than of pulleys for a higher belt speed with a narrower belt. 
One combination of bearings, pulleys end belts can be found which 
will give a smaller total cost than any other. 

Materials.—The materials of construction must also be chosen to 
give a minimum cost of mechine. The choice is practically unlimited 
but experience has reduced the range to narrow limits for each part. 
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Although a few points only have been considered in detail it is 
obvious that the other parts can be considered in the same мау. It 
is impossible to determine the mathematical values of these relations, 
but appearance is a good guide. Many eminent engineers depend 
to a large extent on appearance, а and this faculty of Con RT 
proportioning struetures or apparatus by their " lines " is a most 

valuable one, only developed by the widest experience and the 
engineering instinct. 

COMMERCIAL. 

А manufacturer setting out to make inducticn motors must not 
only satisfy the preceding considerations in design, but also econo- 
mical satisfy a given market as a whole. Assuming, therefore, 


that he is supplying motors of from 5 н.р. to 200 н.р. and also that 
the number of motors is as shown in curve 2. The first point the 
manufacturer has to determine is the number of standard sizes 
which will economically covez the renge or motors. It is possible to 
make only one frame to cover th? renge or а separate frame for each 
size. Ether proposition is obviously absurd; therefore there must 
exist a certain number between these limits which is the most econo- 
mical. The life of a design may be assumed at tive vears. Ву this 
time it will probably b» necessary to bring the design up to date. 
The life of the works manufacturing the motors is much longer, 81v, 
10 years, so that the capital charges are spread over this period, 
whereas the expenditure on patterns, dies, &c.. must be spread over 
the five vears. Each motor consists of a quantity of materials, an 
amount of Js bour and ә proportion of the сари expenditure. 
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Fig. 4 is an estimate of the relative velnes of the eost of any motor, 
A being the amount of expenditure for each motor made and B 
being an independent capital expenditure only affected. by the 
number of frames made. From this curve ean be estimated the total 
expenditure for the whole of the motors made and for each frame 
carried. For ex: um ple, supposing thet the total number of motors 
sold is 100 of various outputs, then if only ono frame is made it must 
obviously be for the largest output. The initial capital expenditure 
will be, sav. £2.000, and the cost in labour and material for one 
motor is £200. ‘Then the total cost of all the motors is £22,000. 
Taking five frames, the capital expenditure is £10.000. and the labour 
and material is less than in tlie first casc;owingrto the subdivision 
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of the frames, sav. 210.600. giving a total of 420.600. Taking 10 
frames, the capital expenditure is £20,000 and the labour and mate- 
rial £9,600 and the total cost 29.600. This is given as an example 
to show that there does exist an economical number of frames tc 
manufacture, end that it is possible roughly to estimate it. The 
capital cost assumed above is not actually true, as it is less for cech 
frame when a larger number is made than for a smaller number. 

Curve 4 in а more accurate way shows this variation for the 
market shown on Fig. 3 and the cost shown on Fig. 4. However 
roughly the above estimate із made it is still of the greatest impor- 
tance that it should be made, otherwise one 13 apt to regard the cost 
of introducing a new frame as the first cost of the patterns. dies, &c.. 
without also taking into consideration the increased capital 
expenditure involved. 


LIBRARY LIGHTING. 


——Í——  — 


Ага meeting of che Iluminating Engineering Society peld 
on Tuesday, January 31st, the discussion on the subject of 
* Library Lighting " was resumed. We give an abstract 
of the remarks of che speakers below. Ап absiract of the 
Papers read end ihe discussion at the previous meeting was 
given in our issue of January 27, 1911, рр. 612-614. 


Mr. W.S. C. Rak (Fulham Library) said that in the diagrams shown at 
the last meeting of the ideal lighting of a newspaper reading stand, it had 
apparently been overlooked that the hats of the readers would knock 
and probably break the lamps. Further, no allowance had been made 
between the rows of books for three. four or more people to examine the 
volumes. The problem of lighting the lower shelves should be tackled 
by experts as soon as possible. 

Мг. Hayps Harrison said he had not had the actual opportunity of 
carrying out any theories he might have regarding the lighting of librarics 
in practice. He thought the lighting of libraries should be divided 
into two parts, one the bookshelves, and the other the reading tables. 
They were quite different problems and ought to be treated separately, 
As regards the lighting of shelves, which was library lighting proper, the 
suggestion that the lamps should be placed in a trench at the foot of 
the shelves was, he thought, a rather complicated way of lighting the 
lower parts of the shelves. He would have preferred. placing the 
lamps in the gangways in the ordinary way, with suitable shades to bring 
the light down on to the books. and the use of a white drugyet, or a white 
floor, which would reflect the light again on to the books. The white 
drugget could. be easily cleaned, and would be an advantage from the 
hygienic point of view. The question of reading the contents of books on 
the tables in the library was a much more interesting subject. 1t was 
essential that the illumination of the literature should be above a certain 
degree. The figures which Mr. Dow had given of the lighting at present 
provided showed that reading for any considerable time in most. of the 
libraries would lead to injury to the optic nerve of the readers. The 
general lighting should be free and separate from the table lighting. In 
their own studies those who were in the habit of reading апа writing 
learned by experience to have a light on the table which illuminated the 
matter they were reading well, and to have also а small general lighting to 
enable them to see their way about. Tables on which books or papers 
were laid for reading should be provided with separate lights, and these 
lights should be shaded so that no light went direct to the readers’ eves. 
If this was done the genera lighting need be only moderate. Some would 
say they could not afford that because it meant a separate lighting 
system. That was true, but the general lighting need only be a small 
matter. А 5 c.p. lump on the table close to one's work was worth more 
than а 50 c.p. lamp hung high up in the room. Library lighting should 
be carried out with a due appreciation of the requirements of the actual 
reader. In table standards he had used 10 c.p. lamps and found. them 
very satisfactory. Ht appeared to him to be a great pity that the books 
themselves inust be in the same room as the readers, as the light from the 
bookshelves was bound to get into the eyes of the readers at tables. He 
thought they were able to tell from Mr. Dow's remarks, approximately 
what was the amount of light required for reading and writing. Some 
thought 1 candle-ft. was suflicient for the purpose, whereas Mr. Dow 
showed that from 3 to 5 candle-ft. were required. Mr. Dow had also 
pointed out that when the light fell on to a shiny paper it was reflected 
back into the eve. 

Mr. J. Н. QuixN (Chelsea Library) said he had been a number of years 
experimenting in regard to library lighting. For general lighting he 
had tried аге lamps, but of late vears he had been using metal filament 
lamps, and had found them economical and ‘satisfactory. ln 1906, he 
paid £194 for current, but had reduced the sum to £157 in 1909, and last 
year (1910) he had paid only £135 for current, although he now had 
double the candle power that he had in 1906. The cost of lamps 
had also been reduced ; in 1906 he paid £20 for lamps, and in 1910 only 
£4. 18s. Nd. 

- Mr. J. A. HiTCHIE said he was sorry to have to disagree with the 
previous speaker on the question of arc lighting. He was surprised that 
more reference had. not been made to inverted are lighting. Inverted 


lighting to his mind had many advantages for the general illumination 
of that portion of the library in which the books were housed. The 
question of furniture had been touched upon, and here again inverted 
are lighting gave а certain amount of flexibility in regard to the placing 
of the furniture. "Геп, ая to the illumination of the gapgways, this 
seemed to present difficulties to some when are lighting was used, but the 
problem was not so difficult as might at first appear. In а particular 
case where high shelves were used the illumination on both sides of the 
alley way was found to be remarkably even when inverted lighting was 
employed. The floor lighting was also very even, and the light on the 
shelves extremely good. И they added to that scheme the white drugect 
suggested by Mr, Harrison, they would have even better results, and, he 
thought, absolute uniform lighting. 

Mr. V. Н. McKinney said the present method of lighting at the 
Patent Office gave an illumination on the tables varving from 2 to 6 candle- 
ft.. and on the bookshelves there was а minimum of } candle ft. Ву 
the new plan proposed they should be able to increase those illumina- 
tiers considerably. On the question. of indirect lighting. the chief 
aim of lighting was to get a high value of illumination over the working 
field, but with indirect are lighting it was the upper hemisphere which was 
best lighted. In most libraries the majority of people took notes, and in 
that case the provision of a flat table was not the ideal arrangement, a 
sloping table being preferable, which altered the conditions to some extent 
in regard to lighting. General lighting of about \.eandle-ft. and а good 
lighting on the bookshelves and tables was, he thought, the ideal for 
library work. 

Mr. У. G. MIDDLETON said his own experience had been that indirect 
lighting was not possible, for the reason that the decorative considerations 
in libraries did not lend themselves to the provision. of reflecting 
surfaces. Indirect lighting was easy under certain circumstances, but 
in the bulk of cases there were no facilities for it. The question of cost 
also entered very largely into the question, and indirect lighting would 
probably mean additional cost in current consumption, Nearly all. the 
photographs that had been exhibited showed that in most cases the 
general lighting was exposed to the eye, which must, he thought, be 
unsatisfactory. From the practical point of view he thought that the 
general lighting should be subsidiary to the local lighting. И had been 
mentioned that it was desirable to provide on the tables various amounts 
of light according to the subject being studied, and he certainly thought 
that local lighting should be so arranged that it would throw varying 
amounts of light according to requirements. The principal point seemed 
to be that lighting contractors should know exactly all the plans for tho 
library before the building itself approached completion, but schemes 
were almost invariably altered, and the architect himself was rarely in 
possession of the necessary information as to where the lighting would 
actually be required. 

Mr. Jvsrvs Eck said the question of indirect. lighting or any other 
system of lighting depended on what the reader required to read, Artificial 
light of all kinds caused some sort of glare on the paper. ИН delicate and 
intricate drawings and calculations had to be examined it was found that 
indirect. lighting was best. and with no other form of lighting was it 
possible to go right on with such work. Moreover the effect of the 
change from daylight to artificial lighting was not so noticeable. 

Mr. P. Brace (in a written communication) said that general lighting 
could only be economically used in reading rooms which were always 
full. and indirect lighting in such cases was serviceable. Не approved of 
local lighting as it was then only necessary to light the lamps which 
particular readers wanted. Therefore local switching, under the control 
of the public, was desirable. Не disagreed with Mr. Darch’s suggestior 
that are lamps should be used for general lighting : the light was v 
aufficiently steady. Many of the defects in lighting arose from 
difticulties experienced by the contractor in getting informatio: 
the future arrangements of the furniture ; in many cases by the ©. 
was settled the walls would be plastered and the Поог laid so that he 
to cut about the building considerably. 

Mr. P. J. WALDRAM (in a written communication) said that the day 
light illumination of libraries was as important as artificial lighting, 
particularly because people read so much during daylight hours. More- 
over the architectural features limiting the admission of davlight could 
not easily be altered. The value of high angle lights was now becoming 
recognised by the architect. In practice the greater part of the light used 
for reading came from a high angle of 70 to 85 deg. above the horizon. 
Therefore he preferred top light windows to vertical ones, and this was 
one reason for the comfort with which people could read in fading day- 
light in certain libraries such as the Patent Office library, the British 
Museum reading room, and St. Georges library т Buckingham Palace- 
road. Yet in the two first cases readers received. only зоо and 
зов. ИЗ respectively of the outside illumination. 

Mr. L. S. Jast (in a written communication) regarded local illumination 
merely аз a necessary evil. and disagreed with Mr. Darceh's contention 
that general lighting alone was always inefficient. The oply possible 
standard by which to judge the perfection of artificial illumination was 
daylight ; it logically followed that as we departed from diffused lighting 
just so far was our artificial illumination bad: and reliance upon local 
lighting was, he thought, a precise measure of our failure to solve the 
problem. Мг. Darch had advocated that each reader should control his 
own light, but he regarded the suggestion as undesirable, as it was not 
practicable to consider the idiosyncrasies of cach individual person, 
A point of fundamental importance was the intensity of illumination 
desirable from the physiological standpoint. It was a commonplace that 
people demanded a higher illumination to-day, but how far was this a 
matter of fashion. Не would like to^ be reassured ой this point before 
forming a definite decision.as to the order обла (бор desirable. 
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published (Gratis) with the number of “ Tur ELECTRICIAN” for 
September 23, 1910, was the last of the monthly issues. ‘THE Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT" to “Тне ELECTRICIAN ” isnow 


issued w eekly (Gratis). It will be found towards the end of the present i issue. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of * The Electrician " for January 6. This 
Supplement (Tables IV., V. and VI.) dealt with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table III., Electric 
Power Companies, was published (Gratis) with our issue for January 
13; Table L, Electricity Undertakings with no Tramway Load. 
was published (Gratis) with **The Electrician" for Janvary 20; 
Table Ia., Electricity Undertakings taking Supply “in Bulk," and 
Table П., Electricity Undertakings with both Lighting and Traction 
Load, was published (Gratis) with our issue for January 27. With 
this number of “The Electrician " are issued Tables VII. and VIII., 
Eleetrieity Works and Electric Tramways and Railways in the 
Colonies and some places Abroad ; and on February 17 a complete 
Alphabetical Index for Tables I. to VI. will be published (Gratis). 


THE TURIN CONGRESS. 


The reluctance to make any change in our present system 
of weights and measures is striking testimony to the insu- 
larity of public opinion in this country. Fortunately, how- 
ever, the fact that the United States of America have not 
yet officially adopted the metric system prevents our com- 
plete isolation on this question. In view of the above atti- 
tude it 1s perhaps not surprising that an opinion has arisen 
abroad that engineers in this country are also apathetic 
as regards international co-operation on electrotechnica] 
questions, At anv rate we believe that some such opinion 
has gained ground of late. Englishmen are little in 


| evidence a£ international electrical congresses, and this has 


doubtless strengthened such a feeling. Thus, the French 
electrical profession might naturally have felt somewhat 
slighted by the small amount of interest shown by engineers 
of this country in the Marseilles congress held some two 
years ago; on which occasion, if we remember rightly, 


THE ELECTRICIAN, FEBRUARY 10, 1911. 107 
ыа и сано 


only a few Englishmen were present during the proceed- 
ings. Аз, however, the Institution of Electrical Engineers 
was unrepresented at this congress, this fact doubtless 
detracted somewhat from the Importance of the gathering jn 
the eves of English engineers, and perhaps accounted for 
the small attendance ; but if the example of the American 
Institute were followed, of sending delegates to all inter- 
national congresses, the presence of official representatives of 
the electrical industry in these two countries would do much 
towards removing the criticism frequently levelled against 
such congresses—that thev are international only in пате, 

It has recently been announced that an International 
Electrical Congress is to be held this vear at Turin, from 
September lith to 16th, and as electrical engineers from 
other countries are likely to congregate there in considerable 
numbers we do not doubt that the Council of the Institution 
will see that this country is well represented on that oeca- 
Sion. Indeed, in view of the pleasant recollections of a 
previous official visit to Italy and of the fact thai the Con- 
gress takes place in the holiday season, it should not be 
difficult to secure a satisfactory attendance. 

It will be remembered that the International Electro- 
technical Commission some time ago accepted the invitation 
of the German Commitee to hold а Full Meeting this vear at 
Berlin, but a£ the unofficial. conference held at Brussels 
in August last, of which an account appeared in THE 
ELECTRICIAN of August 19, 1910, the German delegates 
courteously waived their invitation in view of the desira- 
bility of co-operating with che International Congress of ihe 
Applications of Electricity organised by the Associazione 
Elettrotecnica lialiana in connection with the forthcoming 
Turin Exhibition. The iwo meetings are, in fact. to be 
held concurrently, and the evident desire for co-operaiion 
should lend additional significance to the dehberations, 
Moreover, the Electrotechnical Commission, having а рег- 
manent organisation, will be able to consider subsequenily, 
with а view to definite recommendations. anv questions of 
international import that тах be discussed in a general wav 
at the Electrical Congress, 

Аз showing the close connection between the Electro- 
technical Commission and the Congress, it mav be men- 
tioned that Prof. Кіне Тномзох (the President) and Col. 
CROMPTON, the honorary secretary of the Commission. have 
been elected members of the Commiitee of Honour of ihe 
Congress, which is under the patronage of H.R.H. the Duke 
of the ApRuzzr. The chairman of the Organisation Com- 
mittee is Prof. Lerici LowBanpr, the President of the 
Associazione Elettrotecnica Italiana, who is personally 
known to many English electrical engineers, whilst the 
honorary secretarv, the moving spirit of the Congress, is the 
local honorary secretary of the Institution of Electrical 
Engineers, Signer GUIDO SEMENZA, whom we have more 
than once had the pleasure of seeing in London. The mem- 
hers of this Committee are the presidents of the various 
llectrotechnical Committees, of which there are 16, together 
with representatives of several І talian public bodies. 

In regard to the programme of the Congress, full details 
are not yet available, but it is announced that Papers are to 
be presented in French, English, German and Italian ; in 


the case of the three last-mentioned languages, they must 
be accompanied either bv a translation or a summary in 
French. The discussions will probably be carried on in all 
of these languages. A large number of French and German 
engineers are, we understand, likely to take part in the pro- 
ceedings, and as the American Institute of Elecirical Engi- 
neers Is at preseni considering the nominaiion of official 
delegates, our own [nstitution, under the initiative of Из 
| active and progressive Prosident, will, we expect, at once 
take steps to follow suit. Under such cireumsiances, a very 
representative gathering is certain to result, aud the meet- 
ings should prove a memorable occasion in the historv of 
eleetrical engineering. Indeed. the Turin Congress, И it 
prove international not only in name but in character, as 
appears likely to be the case, should undoubtedly do much 
to foster as well as augment the cordial relations already 
existing between electrical engineers all over the world. 
For this reason we feel sure that electrical engineers in this 
country will leave по step untaken to ensure that the 
cflorts of their Italian confréres may be crowned wiih the 
success they undoubtedly deserve, 
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Conduction of Electricity through Gases, and Radio activity. 
By В. К. Мссіске, M.A., D,sc, — (London, 1910: J, & А. 
Churchill. Рр. xvi. + 245. 

This book is unique in several wavs. Te is s new depariure 
in text-books, ‘dealing with new aud оше һә debeteable 
maccer, Inasmuch asic aims ai covering che ground righe пр io 
the dzie of publicavion. And ic is originel in asking che reader 
vo perform cercain standerd experimenis 2s he goes along. Ty 
is evidently intended to popularise ihe voungese of che sciences, 
No pains are spared со make che са meiiers of gaseous 
conduction and vedio-aciivitv ezsier for ihe beginner. The prac- 
acel hinis in Chepier H. will remove manv an obstacle from 
che peih.  Cothode sud Röntgen rays and ocher ionisers are 
deale wich, end even the cloud meikod is zicempied, (hough ii 
iè doubiful whecher many even of the senior studenis at the 
euchor's universicy (Winnipeg) are able to make à useful applica- 
don of i. Many of the experimenis ate in reality noi so easy 
as they read in ihe pages of this book. Lenard had a great 
deal of trouble in finding suiable aluminium foil for his 
"window " through which he coaxed the cechode revs out 
into che open, Ji was either punccured or te wes too thick, 
Let us hope tho scudenis who fcempe these experimenis hove 
elcher à competent insirucior or su£icieni fetch co overcome ihe 
lurking diliculies. On the whole. perhaps, che redio-aceivicy 
expermenis will be ihe more successful, схрес Пу with 2 good 
Dolezalek cleewomecer and ihe kevs described on р. 20, though 
the piezo-electric generator gad clectroscope devised by Curie 
would prohebly answer boier in ihe long run. The experi- 
meris are 125 in number, and include such recoudice matters 
as phoco-clecinic facigae, ihe cranspore2zcion of ions produced 
Бу uranium ravs, che effec; of pressure on absorpion of a-ravs 
by gases. and the enelysis of redio-thorium by means of absorp- 
tion curves, There is а complete lis; of radio-ecdve bodies up to 
dace, though the (wo greet events of 1910 (Remsay’s weicling 
of radium emanation and Маше. Сиез isolajion of mecalhe 
radium) are not included. Te is a book which ean be safely 
recommended. Egg 
Mi-cellaneous Terts of Electric C.r Equipment. By E. C. Ракилм 


and J. С. Suepp. (New York and London. 1910: McGraw-Hill 
Book Co.) Рр. х. + 156. 4s. 6d. net. 


This book is supplementary to a previous volume entitled 


“Shop Tesis on Eleciric Car Equipmens”) aid i? contains 
vests, rules and explenavory ane ver ver could nde be included 
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in the earlier publication. Not the least valuable section is 
the concluding one in which the 393 rehearsal questions 
should enable ihe reeder to ascertain how far he has grasped 
the instructions contained in the previous pages. А careful 
perusal of the book should cercainly prove invaluable to those 
of limited technical knowledge and experience. and even those 
of wider knowledge will find many useful hints. We think, 
however, that the authors have in places assumed perhaps too 
much ignorance on the part of those for whom the book has 
been written. For example, a rule is given for reducing the 
duration of a test in minuies to hours, and an example of the 
division by 60 is included. 

The book is divided into two 
Tests" and “Motion Tests." 
comprises tesis on current collectors, fuses, circuit breakers, 
controllers, lightning arresiers, сат wiring and motors, &c.; 
whilsi the second treats of motor balance tesis, motor heating, 
efficiency, energy absorption, speed tests, train resistances, &c. 

We notice an error on page 51, the rule for obtaining the 
brush pressure per square inch being stated as “ Divide the 
surface contact area in square inches by the total pressure in 
pounds." A few misprints have also crept in. Thus on page 92 
line 5, “ full current load " appears for “ full load current." 
On this same page the statement, that “the armature turns 
from left to righi,” would be clearer by terming № clockwise 
rotation. 

English readers should note that the ion has been taken as 
2,000 Ib. 

Die Europäischen Fernsprechgebührentarife. By Dr. E. GUNTHER, 
(Jena: Gaustav Fischer. Pp. 263. M.6. 

This book should be of great interest to telephone engincers, 
containing, as it does, an account of both the theory and prac- 
tice with regard to the establishment of telephone tariffs. Ап 
exhaustive list of the literature on the subject is first given. 
Then follows a chapter on traffic development and political 
economy, in which the theory of Adam Smith is closely adhered 
to, The various factors which come into play in establishing a 
telephone tariff are next discussed. These include technical 
дата, such аз the network, energy consumption and apparatus 
venerally. The organisation of the service and the paris 
played by private, party and trunk line working are next con- 
sidered. The development of she various telephone tariffs 
emploved 11 Europe are also discussed, and full details of the 
various sch mes used are gone into. 

The Technical Press Index. (London: A. Constable & Co.) Pp 
xxiv. +373. 12s. net. 

This volume is the latest of these well-known technical press 
series, and contains the information published monthly in 
“The Engineering Digest” from January, 1908, to June, 1909. 
There are 12 mein headings, each of which is divided into 
several sub-headings. The location of the required article 1s, 
therefore, an easy task. 


parts, namely, “ Stationary 
The first-mentioned section 
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STATIC SUB-STATION DESIGN.* 
py P. V. HUNTER. 


Summary.—After discussing general considerations, such as reserve 
plant and the effect of size on cost, the arrangement of apparatus ina 
sub-station where naturally cooled transformers are installed is described. 
Artificially co Леа transformer sub-stations are next considered, and finally 
a special type of station not coming entirely under either of the above 


heads. 


The author proposes to consider more particularly the arrangement 
of buildings end plant, опа he has especially in mind the con- 
ditions met with on the North-East Coast. This limitation does 
not affect the essential principles of design, but merely influences the 
examples shown. 

'The design of individual sub-stations cannot in general be settled 
on s» minimum cost basis, es such procedure generally leads to 
wasted capital when further developments arise, and is attended by 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers. 


Fic. 1.—CuRVE SHOWING RELATION 
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continual risk of breakdown involving interruptions to supply. It is 
however, useful to note one or two charecteristics of the cost of the 
apparatus. With naturally cooled transforming plant the minimum 
cost per kilovolt-ampere is reached when the size approaches 
1,000 k.v.a. ; up to this size there is a reduction in cost per kilovolt- 
empere the larger the trensformer. The rate of decrease is important. 
Fig. 1 shows the cost per kilovolt-ampere plotted against size of 


Cost per K.V.A. 


8)0 
Size of Transformer т K.V.A. 


200 400 600 


BETWEEN SIZE OF TRANSFORMER, 
AND COST PER KILOVOLT-AMPERE. 


unit for three-phase transformers wound for 5,500/440 volts 40 cycles 


and may be regarded as typical. 


The cost of high-tension switch panels is practically proportione] to 
the voltage. and more or less independent of the full-load current 
within working limits. Compared with the complete equipment the 
cost of the building is a relatively small percentage, and the difference 


between two buildings therefore expressed as г percentage of the 
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total cost is practically negligible. In fact, it is generally possible 
to consider buildings entirely on their engineering merits, provided 
care is taken to guard against redundant space. | 

In general, the ultimate extent of the plant and the final working 
conditions of secondary, voltage are:not. knowmat the outset. The 
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merits of à particular design of building must therefore be judged not 
only by the manner in which it meets the needs of the initial appa- 
ratus, but also by its suitability for extension to meet possible future 
requirements. For instance, commencing with only one pressure, г, 
further secondary pressure may be required later. 

For the purpose of this Paper sub-stations are divided irto two 
types, namely, those conteining artificially cooled transformers, end 
those in which the plent is cooled by natural radietion. In general, 
the former tvpe is used only for l»rge powers where the saving in 
c2 pit :l expenditure justifies the cost of attendance. For this reason 
the number of such sub-stations is small. Increased output is 
obtained by adding similar units (as in the generating plant of a 
power station), and the whole problem of design is consequently 
considerably simplified. In the first instance the naturally cooled 
{уре is considered, as the conditions are more variable and the 
problem more complicated. 

The guiding consideration in the design of static sub-stations, as in 
the rest of а supply system, is maintenance of supply. The attain- 
ment of this ideal is contributed to by four principles which may be 
regarded as essential: (1) The use of sound and properly designed 
apparatus; (2) the use of automatic devices for isolating faulty 
apparetus ; (3) the maintenance of sufficient reserve of plant ; (4) an 
arrangement preventing consequential damage and facilitating 
maintenance. The first two of theso items do not materially affect 
the general design of building. but the others are all-important factors 
and require detailed consideration 

Reserve Plant.—The provision of reserve plant involves the division 
of the equipment into similar sections, во proportioned that in the 
event of the failure of one section there will be sufficient plant left to 
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deal with the load. Ая to the number of sections for апу particular 
load, assuming on? section ss reserve, zt first sight it would appear 
that the larger the number of sections the more economical the ar- 
rangement. Actually. due to the falling cost per kilovolt-ampere 
With increasing size of transformer, the reverse is the case. Thus 
(see Fig. 1), for a 1.000 k.v.2. load two transformers of 1,000 k.v.a. 
елей ere cheaper than three of 500 Куул. At the other end of the 
curve two 100 k.v.o. transformers are cheaper than three 50 k.v.e. 
Further, es the larger number of transformers require more switch- 
ез, the helence is still more in fsvour of the smaller number of 
sections, Above 1.000 k.v.2.. the balance begins to turn in favour of 
Increasing the number of sections. | 

Arrangemeut.— "lhe most important requirements in the arrange- 
ment of sub-stations are protection from consequential demage and 
ease of meintenance. These two requirements “re 2lmost identical 
In their effect on the problem. Consequentiul damage is taken to be 
the damage to опу pert of the equipment caused by breskdown of 
apparatus in enother section. In general, the requirements of 
satisfactory maintenance may be met by providing screens or guards 
between sections. Protection from consequential damage requires 
that these screens shall, in addition, be made fire and explosion proo., 


In practice, the most convenient form of fireproof screen is brickwork 
or concrete. 


The initial step towards the ideal in the design of sub-stations is to 


adopt an ordered lay-out in which not only is the main apparatus 


arranged in a systematic manner, but also the various connections 
between apparatus are run as directly аз possible without crossing, 
and those belonging to cach section of the equipment kept entirelv 
A two-story construction has been found to lend itself 
very conveniently to the aims of the designer. In addition it bes 
the advantage of reducing ground space to а minimum. Ап earlv 
design of this type is illustrated in the Paper, The need for special 
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ventilating flues was soon felt for creating a draught through the 
transformer chamber. It is important that sheet iron or similar 
material should not be used for flucs, unless special precautions are 
taken to prevent loss of draught through radiation. A convenient 
design of sub-stetion in which the low-tension feeder switches are 
located in & special chamber is shown in Fig. 2. In the case of a 
sub-stetion on а consumers premises this enables him to operate 
these switches without entering the high-tension chamber. И 250 
admits of the consumer using » switchboard of any particular (уре 
which may suit. his convenience, without erecting it in line with the 
supply euthorit v's low-tension transformer and meter panels, which 
will be of г certzin standard type. 

While the sub-station shown in Fig. 2 meets the requirements of 
sound design essumed to be essential, before dimensions con be 
settled it is necessary to know the meximum size of transformer to be 
accommodated. In Fig. 2 it will be found that the only reduction 
in size which can be made is in height of chamber, as the width and 
length are governed by the accommodation required for the switch. 
gear on the first floor. In uny case the difference in dimensions of 
transformers in sizes between 300 and 1,000 k:v.a:-is so small as to 
make it hardly worth while to alterthe dimensions of the chamber for 
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the smaller sizes. For small loads that will never exceed 500 k.v.a. 
the simple form of station shown in Fig. 3 may be employed. 
Increasing load may be met in each design by replacing the trans- 
formers by larger ones. 
size of 1,000 k.v.a. is reached the number of sections is increased. 
sections may be added indefinitely, provided the site is suitable. 


Pressure Surges.—' The designs so far referred to are intended for 


underground cable systems where the primary pressure does not 
exceed 10,000 to 12,000 volts. Under these conditions pressure 


surges are seldom met with (particularly if turbine-driven generating 


plant is used), and discharging devices have not been shown. In any 
case the factor of safety of the insulation of a properly constructed 


system for these pressures is so large that a surge to be dangerous 


would exceed the dissipating power of ordinary roller spark-gaps. 
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Should serious trouble be experienced, apparatus of the electrolytic or 
water-jet tvpe would be necessary, installed at points where experience 
shows trouble is to be expected. 

With an overhead line svstem for a similar primary pressure it is 
advisable to provide horn arresters, with resistances in series to earth, 
for dealing with lightning discharges. For higher primary pressures 
it is generally considered advisable to provide pressure surge arresters 
on each feeder panel, and Fig. 4 shows an arrangement similar to 
Fig. 2 to meet these conditions. The arresters shown are ordinary 
roller spark-gaps with resistances in series. This apparatus has a 
limited discharge capacity, and accommodation for electrolytic 
arresters is shown in another diagram in the Paper. 

Artificially Cooled Transformer Sub-stations.—The problem is 
generally similar to that for naturally cooled transformers, except 


With the design of Fig. 2, when a maximum 


that the chambers may be built to suit the size of transformers 
installed initially, and the ventilating difficulty is eliminated. 

An interesting arrangement of sub-station which does not fall 
entirely within either of the two types arbitrarily assumed is indicated 
in Fig. 5. These sub-stations have been installed at the junction. 
points of the trunk mains on a 20,000-volt system where the energy is 
transformed to 6,000 volts for general distribution. They have, there. 
fore, extremely important duties, and it is impossible to estimate the 
ultimate maximum load. In these circumstances the sub-stations 
ere designed with each section suitable for naturally cooled trans. 
formers up to sizes of 1,000 k.v.a., but may be arranged to accom- 
modate artificially-cooled units up to 3.000 k.v.a. each. Аз an 
attendant is necessary on account of switching operations, he can 
give the necessary attention to the transformer cooling plant. A 
crane is provided for lifting the transformers. 

It is arguable that the same reasons which make lifting apparatus 
necessary for the artificially cooled transformers elso apply to the 
naturally cooled apparatus. The question is somewhat involved, and 
is governed by the use likely to be made of the lifting apparatus. This 
is almost entirely а matter of individual experience depending on the 
amount of trouble met with. In any case repairs requiring more than 
one or two days should һе carried out at a central repair shop, where 
proper apparatus is available for repairing, drying out and testing the 
transformers. On the other hand, it is objectionable to have to 
transport a transformer some distance to the repair shop for the sake 
of inspection and adjustment only, although, of course, this is to be 
preferred to lifting it out of the case in the open air. Ап arrangement 


of sub-station developed from Fig. 2, but including lifting accom- 
modation, is finally illustrated in the Paper. 


DISCUSSION, 


Мг. J. ANDERSON thought the Paper gave a good summary of the 
different types of sub.station in use on the system in that district, 
commencing with the rule-of-thumb designs used at the beginning, and 
then with the good examples evolved later. This was particularly the 
case with ventilation. Fig. 5 was a particularly interesting example of a 
badly ventilated sub-station. | 

Mr. RisELEY said that in some of the sub-stations in that districé 
inaccessibility of apparatus was a marked feature. It was difficult to get 
at the gear comfortably or to get the transformers in or out while the 
station was working. Some sub-stations had cranes inside to handle 
heavy transformers, but no means outside for getting the same trans- 
formers off the carts. A simple gantry on the roof would save pounds’ 
worth of labour and time. He did not see how the flat roof adopted was 
justified. It had, of course, to be fireproof, but also watertight. With a 
concrete roof with wrought iron girders it was impossible to maintain it 
water-tight, because of the expansion and contraction of the girders. A 
layer of asphalt costing from 4s. to 6s. 6d. per yard had to be used. In 
America, he thought oil-cooling of transformers was not making much 
headway. 

Mr. TurNBULL's chief impression on reading the Paper was the im- 
mens» cost involved. The cost per unit involved in getting energy from 
the power station to the consumer's meter was in some systems enormous, 
and this was a point of great importance to the large power companies, 
determining whether they or the small isolated stations could supply 
more cheaply. 

Mr. FAWSSETT, in regard to the author's inference that in some cases the 
ventilation was not all it should be, asked, Had he taken into account the 
absorption of heat by the brickwork and the direction of the wind? 
This in some sub-stations had a marked effect, In Fig. 4 roller gaps were 
shown for the 20,000.volt spark gaps. As these had to be set for a 
comparatively large voltage rise he thought it would have been better to 
use horn gaps. He would be glad of information as to the real action of 
horn gaps. The old theory was one of hot-air conduction, but in the 
recent discussion on Mr. Peck's Paper he saw that Mr. L. Andrews had 
made some experiments showing the action to be purely electromagnetic. 
His own experiments had shown the reverse ; for example, if the horn 
arrester were turned on its side the are formed a bow above the smallest 
part of the gap, and showed no tendency to move, indicating that air 
conduction had some influence on its action. 

Mr. VERNIER said that the Paper would be useful to power supply 
authorities in other areas. He asked if the curve of transformer costs 
(Fig.1) was independent of the pressures for which the transformers were 
wound. Не was interested to hear that, as regards buildings, one could 
do as one liked without affecting the cost to any great extent. 

Mr. SHEARER asked whether the author had considered the advisability 
of using single-phase transformers, To provide spare plant in, say. а 
500 kw. three-phas? transformer station 1,000 kw. capacity of trans- 
formers had to be installed ; whereas, although the cost per unit capacity 
of single-phase transformers was higher than three-phase transformers, 
their use would reduce excitation Josses on spares if three single-phase 
transformers were put on load and a fourth installed as spare. The total 
capital outlay would in this way be less, and no spare switchgear would be 
required either on the high or low-tension sides. | 
Mr. Нохт, with reference to Mr. Fawssett's remarkson the blowing out 
of horn arresters, said that this point had been gone into in the Paper on 
fuse design recently read at- Manchester, and it was shown that the 
position of the leading-in cables relative tq the gaps was important. 
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Mr. Porter said that since he had seen Mr. Fawssett’s testa he had again 
examined Mr. Andrew’s experiments and noticed that these were really 
on air-break switches and fuses with horns above them to quench the 
arc. -In all cases large currents were used, and hence magnetic effects 
were to be expected. In Mr. Fawssett’s experiments on horn gaps with 
large resistances in series such electromagnetic effects would not be felt, 
and hence the two sets of experiments were not in relation to onc another. 

Mr. CLoTHIER said that the evolution from the crude early forms of 
substations to the latest standard described in the Paper was typical of 
the general development in that district, which was greater {эп in the 
majority of other districts supplied by power companies. A railway 
arch or cellar often housed the sub-station switchgear in such areas. His 
prophecy as to sub-station development in, say, 10 years’ time, was that 
there would be no sub.station—the apparatus would be put on iron 
pillars and placed out in a field, and there would be continuous metallic 
protection throughout. He based this on the present evolution in design 
of switchgear, the tendency to encasé all conductors in a metal screen, and 
the need for ventilation. The leads between the switchyear and trans- 
formers were the most difficult to protect, and he would like to see the 
transformers arranged to plug into a set of cable contacts as was now 
done with switchgear. 

Mr. W. Woop said he understood that the author of the Paper regarded 
lightning arresters as protectors for overhead, but not for underground 
conductors, He believed that at Harton, where there were horn arresters 
both on the motor and line side of the switchgear, frequent arcing across 
was the case. 

Mr. VIALL said he expected Mr. Hunter would have referred to the 
transformer at Ponteland, which was the cheapest ** sub-station " on the 
system, the transformer being placed outside on poles. He would like 
to see more development on those lines. 

Mr. BUTCHER said, with regard to the Harton installation referred to by 
Mr. Wood, that the arcing across of the arresters had been attended by no 
injurious results. 

Mr. Hunter, ingeply, said that he was glad no one had taken exception 
to the principles on which the designs shown had been based. Most of 
the criticism had been directed against the type shown in Fig. 11 of the 
Paper. The alternatives to the water-cooled design would have been 
cither a natural air-cooled sub-station or an artificially cooled one. There 
was, of course, a difference in cost; in transformer plant a naturally 
cooled transformer cost about double a water-cooled one. He would 
have otherwise preferred natural cooling everywhere. Mr. Anderson 
had referred to the ventilation of the station shown in Fig. 5. Although 
this was not so well ventilated as others it showd be remembered that it 
fulfilled a double function ; it was not only for naturally cooled trans- 
formers but provided for artificially cooled ones. When these latter were 
installed there would be no need for ventilation, and it was difficult to 
make an improvement without forced draught. With regard to Mr. 
Riseley’s remarks, he admitted that getting the transformers into a sub- 
station was a nuisance, but he saw no reason why shear legs should not be 
taken to the sub-station. It was hard to know where to stop the expense 
in equipping a sub-station, and a crane outside the building was rather 
luxurious. The reason for the flat roof construction was the difficulty of 
extending the building where the top story was covered with a pent- 
house roof and there were no walls fight up in the middle, as the joists 
supporting the roof ran lengthwise and were supported on a wall that 
would have to be taken out when extending. With a flat roof the joists 
ran crosswise. In апу case a concrete roof would be necessary so as to be 
fireproof. Referring to Mr. Turnbull's remarks on the cost of dis- 
tribution, he could not see anything mentioned in the Paper the cost of 
which could be cut down much without sacrificing safeguards and the 
principles of design. Mr. Fawssett's suggestion as to metering was quite 
feasible and might well be adopted. It would be a little more expensive 
on a low-tension board than double 'bus bars carried on the same brackets 
with micanite insulation. Мг. Fav ssett had asked the reason for roller 
spark gaps on the 20,000-volt gear. This was connected with the 
conditions of the cable contract. Мг. Porter's remarks were interesting 


` and pointed to the fact that the resistance in serics with the gaps was 


probably too large. In stations with ventilating flues the temperature 
was not во dependent on the wind. Мг. Vennerhad mentioned the cost 
curve of transformers. This went a little higher the higher the pressure. 
He thought Mr. Shearer's suggestion of using single-phase transformers 
to eut down the cost hardly provided a standby supply, as a consumer 
would have to be shut down while the spare transformer was being con- 
nected up, which would be a matter of some time. Mr. Clothier's ideal 
of continuous metallic armouring was practically realised on the high. 
pressure connections, which were made with single or three-phase lead- 
covered conductors, Unfortunately the transformer makers were not so 
enterprising as Mr. Clothier, so that they had not yet got their sub- 
station in a field. Mr. Wood had brought up the subject of horn arresters 
versus electrolytic. There was really very little lightning to take 
care of in this country ; and the electrolytic type of arrester was very 


expensive and required recharging every day. The sub-station referred 


to by Mr. Viall had the defect of having a lot of bare wire. 


‚ “Submarine Cables for Long Distance Telephone Circuits ” 
Erratum.—In our abstract of the written communications on 


Major W. A. J. O’Meara’s recent Paper, which were published - 


in last week's issue of THE ELECTRICIAN, à mistake occurs in 


the ninth, line of Mr. Jacob's remarks. "Ihe line should read : - 


. . : э” 
“the value of which wes g function спу of the material. 


ANNUAL DINNER OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


There was a brilliant gathering of members of the Institution 
of Electrical Engineers and their guests at the Annual Dinner, 
which was held at the Hotel Cecil, London, on Thursday last 
week. The President, Mr. S. Z. de Ferranti was in the chair 
and was supported by a distinguished company, which in- 
cluded the following, among others:— € ogei? e aa 


Мг. J. А. Е. Aspinall (President of the Institution of Mechanical 
Engineers), Mr. J. Н. Balfour Browne, K.C., Sir Thomas Barlow, 
F.R.S. (President of the Royal College of Physicians), Rev. T. С. 
Bonney, F.R.S. (President of the British Association), Sir James 
Crichton Browne, F.R.S. (Treasurer of the Royal Institution), Mr. 
H. T. Butler (President of the Royal College of Surgeons), Мг. К. Elliott 
Cooper, Col. В. Е. В. Crompton, C.B., Sir H. Н. Cunnynghame, K.C.B., 
Prof. J. J. Dobbie (Principal of the Government Laboratories), Мг. Н. Е. 
Donaldson, С.В. (Superintendent of Woolwich Arsenal), Sir S. В. French 
(late Agent-General for the Cape of Good Hope), Dr. В. T. Glazebrook, 
C.B., F.R.S., Мг. В. Kaye Gray, Sir В. Hunter (solicitor G.P.O.), Prof. G. 
Карр, Sir P. Magnus. М.Р. , Lord Justice Fletcher Moulton, Mr. F.G. Oglivie 
(Technological Department, Board of Education), Hon. С. А. Parsons, 
F.R.S., Prof. John Perry, F.R.S., Mr. R. A. S. Redmayne (Chief Inspector 
of Mines), Mr. W. F. Reid (President of the Society of Chemical Industry). 
Dr. W. М. Shaw, F.R.5. (Director of the Meteorological Office), Мг. А. 
Siemens (President of the Institution of Civil Engineers), Mr. €. E. 
Spagnoletti, Mr. L. Stokes (President of the Royal Institute of British 
Architects), Mr. James Swinburne, F.R.S., Mr. C. Н. Wordingham, Mr. 
К. Hammond, Prof. S. P. Thompson, F.R.S.. Mr. Whittaker Thompson 
(Chairman of the L.C.C.), Мг. W. Н. Patchell. Sir W. A. Tilden, F.R.S., 
Mr. J. Е. C. Snell, Prof. W. C. Unwin, F.R.S.. Dr. B. A. Whitelegge, C. B. 
(Chief Inspector of Factories), Lieut.-Col. H. A. Yorke (Chief Inspector of 
Railways), &c. 

After the loyal toasts had been honoured the toast of the evening. that. 
of ** The Institution," was proposed by Lord Justice FLETCHER MOULTON 
in a lengthy speech. His Lordship, in the course of his carly remarks, was 
chiefly reminiscent, and recalled his association with the pioneers of 
electrical science and industry. He reminded the company that the 
principles laid down in Clerk Maxwell's treatise on electricity were to-day 
to be seen especially in the triumphs of wireless telegraphy. Hertzian 
waves were indeed nothing but the fulfilment of a prediction. He 
emphasised the important influence of the Paris Exhibition of 1880-1881 
upon the subsequent development of the electrical industry. He then 
dwelt upon the strides made in those early days on the Continent and in 
America, while in this country progress was so slow as to be scarcely 
perceptible in comparison. Despite this set back, which was attributable 
largely to municipal obstruction and which extended over a period of 
six years, there were not now wanting signs of improvement. We were 
on the verge of an electric аре. Already the sensory nerves of the body 
social, provided by the telegraph and telephone, had been supplemented by 
the motor nerves of the electric power mains, which were spreading and 
becoming the muscles of the community. Looking into the future he did 
not venture upon predictions. He looked for big things from wirelesa, 
and hoped that the time would come when British time would be given to 
the world from the Eiffel Tower, unless a certain freakish measure (the 
Daylight Saving Bill) were passed into law. Upon the theory of electricity 
there was still much speculation. The chemist spoke of it with deep 
respect, and generally profound ignorance. Matter might be to him but 
a solid form of electricity. His Lordship then touched upon the changes 
of the name of the Institution since its foundation as the Society of 
Telegraph Engineers, and considered that in its present title it had 
reached a finality which gave satisfaction to all concerned. Не paid a 
high compliment to Mr. Ferranti as a man to whom the industry was 
deeply indebted.  '* You owe much to him,” he said, ' and he is the man 
wanted.” The least he could say of him was that he had had a high 
opinion of the industry in its “ baby " days, but had wanted to breech the 
“ baby " too soon. His charm of manner had endeared him to everyone. 

The toast was drunk with enthusiasm, the large company rising and 
singing “ For he's a jolly good fellow,” thereby establishing a precedent 
in the annals of the Institution. * 

Mr. FERRAN11, т replying. ex pressed his sincere thanks for the reception 
of the toast. He then referred to the new building, the large membership 
of the Institution (some 6,000 strong) and the gathering that evening as 
signs of the growth of and interest taken in electrical science and industry 
in this country. Much, however, needed yet to be done to increase the 
utility of the Institution, and he hoped that definite steps would be taken 
in this direction. А higher level of prosperity in the industry should, he 
thought, have been apparent at the present time, in return for the work 


done. Other great industries, such as the railways and textiles had 


started de пого in this country, and to-day were flourishing. The motor- 
car industry, though initially started here їп 1834, and subsequently 
legislated out of the country, was an example of progress which they 
might envy for its remarkable prosperity at the present time. In contra- 
distinction, the electrical industry had been hampered by legislation, and 
virtually driven out of the country. America and Continental countries 
had their opportunities to go ahead, leaving us to drag tardily in the rear. 
The municipal idea which enveloped the early electricity undertakings 
imposed a further heavy burden upon developments here by restricting 
profits, with a view to serving the public good. The result had been six 
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barren years for British electrical industries. The country did not 
know what it had Jost by this influence upon. the electrical industry 
of this object. of serving the public good, an object which had 
not been fulfilled. Although. this influence was, he was glad to say, 
largely а thing of the past, at the same time it had left its mark. 
For the moment И was necessary to consider how things could be im- 
proved. There should be a cessation of operations which vielded no 
profit. Unlimited competition was wrong, and he suggested “a com- 
petition of execll:inee " as an alternative to tho present system whieh was 
productive of indifferent work. He hoped to sce more reasonable ideas 
pervading the industry, and was himself convinced that they would come. 

The remaining toast was that of " Our Guests,” which was humorously 
proposed. by Ме. Sam Махог, Chairman of the Glaszow Local Section, 
and brietly responded to by Мг. Leonard Stokes (President of the Royal 
Tnstitute of British Architects). The proceedings terminated with a 
reunion, and the company broke up at a late hour. 


CORRESPONDENCE. 


RET 
SUBMARINE CABLES FOR LONG-DISTANCE 
TELEPHONE CIRCUITS, 

TO THE EDITOR OF THE ELECTRICIAN. 


MR: THe EtLgcrgtciaN of February 3rd contains an abscract 
of my communication co the Insticution of Electrical Engineers 
discussing the recent Paper by Major O'Meara on * Submarine 
Cables fur Long-distance Telephone Cireuiis;" and inadyer- 
tently it credis me with an expression for the raiio of the 
current at the sending-end со the current at the receiving-end 
— ша parvicular test upon a finite cable —thai is the very con- 
verse of whac is given in my communication. In these cir- 
cumstances It may be welt to ex lain the point to which the 
expression refers, 

It is desirable to denote by а the actenuation constant. and 
by В the wave-lengch constant. The case given by Major 
O'Meara is that of the Channel loaded” cible interposed be- 
tween two lengths of artificial cable; and the problem is to 
find the ratio of the currenz C, at the sending-end of the 
loaded” eable to the current C, a£ the receiving-end of the 
"loaded" cahle. He assumed a relation of the form 

C, m Cua, "M TEN (1) 
where d is ihe length of the loaded” cable. This, however, 
is really only applicable to an * infinite” cable, and. moreover, 
It ts only true fora continuous uniform cable. Му investiga- 
tion, therefore, was directed to finding the magnitude of the 
error Introduced by Major O'Meara's application of the formula 
to a finite non-uniform cable. The more exact relation can be 
shown to be 


d AD 
4, 


Ио ad + [^ tanh «d | sinhad, . . . Q) 
where 
a=a4t 78 for the * loaded” cable. 
a =a’ +73" for the artificial cable added at the receiving- 
end of the * loaded " cable in the test. 
d=lenuth of © loaded” cable, 
d'zzlength of artificial cable added at the receiving-end of 
the “loaded” cable, 
Z,-sending-end impedance of * loaded” cable. 
Z, =sending-end impedance of artificial cable. 


The lengch of artificial cable added by Major O'Meara at the 
sending-end does not affect the problem. 

Now if, in equation (2), a'd is verv great, tanha’d’=1. This 
condition 13 only fulfilled when a sufficient length of arcificial 
cable is added at the receiving-end. Tf, in addition, £u 2, 


Li 


"e - Z. 
ie. M the two cables are of similar type, then з = 1, the whole 


| 7, 
quantity within the square brackets becomes unity, and equa- 
tion (2) reduces to 

C | 
+ — cosh ad + sinh ad =e =e} Bd. . . . (3) 
| 'B ra 
But in Major O'Meara's case, a'd' was certainly not infinite, 
and Z', was certainly not equal to Ж. Also, it is to be observed 
that his hot-wire instruments took no account of phase, and 


hence neither equation (1) nor equation (3) is completely 
applicable. If, however, phase 1s ignored, we can write 
C ей, a 
Сев." . (4) 
в Ы 
This is really equation (1), and it is open to the same objections 
as equation (1) for a finite non-uniform cable. In these cir- 
cumstances, if equation (2) is applied to Major O'Meara's best 
case—in which he added 15 miles of artificial cable at the 
receiving-end of the “loaded ” cable—the quantity within the 
square brackets becomes 


п 


7 tanh и d'— 071532 14° 32, 


indicating "considerable. difference from unity. Then by а 
4 


с | А C 
method of trial and error, involving the ealculation of C from 
R 
equation (2) throughout a range of the most probable values of a, 
4 


| C 
Tat last found the particular value of " that agreed with the 


“н 
experimental value 1:927 given by Major O'Meara: and the 
corresponding value of a was thus determined as 0:0205, which 
is Widely different from Major O’ Meara’s value 0:0152, and from 
the specified value 0-01696.—I am, &c., 


Feb. 3. Коло APPLEYARD. 


ТИЕ MEASUREMENT OF DEPRECIATION, 
TO ТНЕ EDITOR OF THE ELECTRICIAN, 

SI: The reviewer, 5 J. J. И. SP in his letter appearing in 
your ептеп: issue expresses doubt Це ог che Inland Revenue 
auchoricies would aeree то а mechod of calealatiug depreciacion 
of pling and machinery which was noc based проп а perceniave 
dedac:ed. from che diminishing ledger balance of cosi. I am 
able, however, to staze che opinion of leading Inland Revenue 
officials, hss if manafaccurers and others would give more 
aitention со the matter, and adopt а regular and properly 
recorded svscem in measuring the amount to be provided for 
Пертеса лоп erch year oa che lines laid down, for instance, In 
"Leake's Regisier of Dudasirial Plaut" there would be no 
objecaon on che parc of the auchorities to grant the allowances 
claimed. 

The amoun:s to be allowed are. by Act of Parliament. in the 
absoluce diserecion of the General Commissioners of Income 
Tax. but chese eribanals, as a rule. follow the lines suggested 
for iheir gaidance bv the Inland Revenue authorities, alchough 
they are пос bound to do so. 15 is the neglecéful and hap- 
hazard wav in which this Important subject is so generally 
created which has naturally led to the great difficulties often 
experienced by manufacturers in obtaining proper allowances 
for depreciatio a in computing profits for Income Tax purposes, 
The remedy does not lie with che Inland Revenue authorities, 
but wholly wich th» taxpavers themselves.—I am, &e., 

London, Feb. 6. P. D. LEAKE. 


——— 
PHYSICAL SOCIETY. 


‚ At the Meeting h:ld on Januiry 27th, Prof. C. H. Luss, F.R.S., 

in the Chair. 

“А Demonstration of the Phase Diffzrence between the Primary 
and Secondary Currents of a Transformer by Means of simple 
Apparatus,” 

was given by Prof. F. T. Trovroy, F.R.S, 

The apparatus is a primitive induction motor consisting of 
two horseshoe clectromvznets with their axes Coincident and vertical, 
and their planes at right angles. Above the poles а copper dise is 
pivoted. The primary current from à transformer is sent through 
one magnet and the secondary current through the other. With a 
suitable phase difference a rotating magnetic field is thus obtained. 


The phase difference betwee. the current is ф = 5 + tan- DP 


L and В being the inductance: an resistance of the secondary circuit. 
By increasing L, ф tends to т, and consequently the torque acti л on 


the disc becomes small. Increasing R makes ¢ tead to ы and & 
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larger rotation is obtzined. Inserting an iron core into the trans- 
former diminishes the speed of rotation owing to the increase of L and 
also to the fact that the hysteresis in the iron causes the secondary 
circuit to lag still more behind the primary. Lags greater than w 
may be obtained when the rotetion is in the opposite direction. and 
may be reduced to nothing by increasing the resistance. А steel core 
will produce а greater negative rotation than an iron one. То 
demonstrate the hysteresis effect it is necessary that the core should 
consist of a bundle of fine wires otherwise the Foucault currents set 
up will introduce a lag. The effect of Foucault currents can be shown 
by introducing another coil within the transformer in place of the 
iron core and closing its circuit with a variable resistance when lags 
> ог ^ т may be obtained according to the resistance. 

The hysteresis is greatly modified by subjecting the core to а per- 
manent magnetic field by means of an additional coil on the trana- 
former. Moderate fields increase the hysteresis, though large fields 
decrease it. This is due to working on the knee of the hysteresis 
curve in the first case, while in the second case the core is permanently 
satureted, and acts аз a non- magnetic substance. 

Dr. W. E. SUMPNER pointed ont that introducing an iron core produced 
several effects; for instance, the magnitudes of the currents were altered 
aa well as the self and mutual inductions. 

Prof. S. P. THompson said that Mr. Baily showed a similar apparatus 
at tlie Physical Society 30 years ago. 

Mr. G. W. O. HowE pointed out that Foucault currenta would be 
induced in the closed coil used for magnetising the iron core. 

Mr. À. CAMPBELL called attention to an instrument by means of which 
Lissajon figures were obtained from the combined oscillations of the 
primary and secondary currents. г 

The AUTHOR, in reply to Mr. Howe, stated that a coil with a high resis- 
tance was employed for magnetising the core to avoid the effect he 
mentioned. 


A Paper entitled. 


* A Note on the Experimental Measurement of the High-Frequency 
Resistance of Wires,’ 
was read by Prof, J. A. Fleming, F.R.S. | 

The author refers to 2 Paper read by him in December, 1909, 
before the Institution of Electrica! Engineers on “ Quantitative 
Measurements in Connection with Radio-Telegraphy ” (‘‘ Journal," 
Inst. Elec. Eng., Vol. XLIV.. p. 349. 1910), in which he described an 
apparatus consisting of a differentia! cir thermometer heaving tubular 
bulbs into which similar wires could be pleced, гла by means of which 
& comparison could be made of the hivh frequency (H.F.) resistance 
R’ of v. straight wire end its stezdy ог ohmic resistance В. If two 
equal wires have pessed, through one a steady current А, and through 
the other e Н.Е. current A, then if these currents are adjusted until 
the rate of heat evolution in exch cese is the seme we have AR = АЕ”. 
Certain preezutions ere described in the Paper for eliminating in- 
cquelities, but by meens of correct rezding Н.Е. &mmeters as devised 
hy the author, the ratio of the resistances R’/R can be determined 
from the ratio of the mean squere currents A?/A,%. 

The H.F. currents used were obtained by condenser discharges and 
the equiheating steady current determined by means of the differen- 
tial thermometer arrengement having two equal wires in the two 
tubular bulbs. It is then shown that the results for straight wires 
agree very well with the formule given by Lord Kelvin and by Dr. 
A. Russell for the ratio R/;R for wires of different sizes and for 
different frequency. It is pointed out that the correction to be applied 
for damped oscillations 23 compared with persistent oscillations is at 
most 1 per cent. in the cases measured and that the correction for the 
heating effect of the condenser charging current is negligible. The 
case of spiral wires is then discussed. The resistance В” of a spiral 
is greater than that of the same wire R’ stretched out straight. In 
the cases examined the ratio R”’R exceeds R’/R by about 50 to 80 
per cent. А formula given by Dr. Nicholson for R”:R is then dis- 
cussed, end it is shown that it does not agree with the results of obser- 
vation. Experiments ere also described on the H.F. resistance of 
wires of magnetic metals, end it is shown t'at in this case the 
observed value of R’/R cen be used to determine the permeability 
for small Н.Е. magnetising forces. 

Dr. A. Ксѕѕетл, pointed out that in obtaining the formula for the high 


frequency resistance of iron wires it is not justifiable to assume м to be 
constant. | 

Mr. DvppELr remarked that he had made some experiments with insu- 
lated wires, and had found that this inereased the resistance, possibly 
owing to condenser action. 

Dr. EgskiNE-MvRRAY said the instrument would certainly be useful 


-to those interested in wireless telegraphy. 


Major O'Meara thought the method was well worth following up. 
Prot. E. WiLson drew attention to the inductive action between the 
two circuits, which might not be negligible in the case of a spiral. 


A Paper on * The Measurement of Energy Losses in Con- 


densers Traversed by High-Frequency Electric Oscillation ," by 
‘Prof. J. А. FLEMING and Мг. С. B. руке, was read by Prof. FLEMING. 


Ап ebstract of this paper appeared in the last issue of the Tus 
ELECTRICIAN. 


A further Peper on 


“ Some Resonance Curves taken with Impact and Spark Ball 
Dischargers,"' 


by Prof. J. А. FrEMING and Mr. G. В. Охке, was read hy, Prof, 
FLEMING. | 

In the course of the experiments described in the previous Paper 
on the measurement of energy losses in condensers a large number of 
meesurements had to be made with the cymometer of the frequency 
of oscillations in, end the inductance of, the secondary or condenser 
circuit. It wes then an easy matter to draw complete resonance 
curves in each case, and this has accordingly been done with both the 
impact end spork bell dischargers in the primary. circuit and for 
Various resistences in the secondary circuit. The results gre interest- 
ing гв showing exactly what takes place in each case in the primary 
circuit. If we are using the spark bell discharger, end if the primary 
and secondary circuits cre coupled with verious degrees of coupling 
then, for any close coupling, we find on the resonace curve three peaks 
which correspond respectively as regards frequency, with the free 
oscillation period of the secondary and with the two-period oscilla- 
tions set up by the reaction of the secondary upon the primary cir- 
cuit. As the coupling is weakened the double-period oscillations die 
out, and only the free oscillation of the secondary survives. There is 
always a certain coupling, not far from 10 per cent., which gives the 
maximum current in the secondary circuit in the form of a free oscil- 
lation. If the secondary circuit is more highly damped, then the two- 
period oscillations are more strongly marked, and the maximum free 
period oscillation has г, lesser maximum value. 

. И we are using гп impact discharger the double-period oscillations 
cre only apparent when the coupling exceeds about 30 per cent., and 
die away with a very little reduction in the coupling, leaving the pre- 
dominant free secondary oscillation as the survivor. These {curves 
show how very quickly the primery spark is quenched when using 
the impact discharger. If the maximum secondary current is set up 
as ordinates in terms of the coupling as abscissa we obtain curves 
which rise up quickly to & maximum velue end fall 2gain, and 
which indicate that the maximum value of the secondary current is 
determined both by the coupling and the secondary decrementa. 

The two previous Papers were discussed together. P 

Mr. А. CAMPBELL observed that the curves in the second Paper showed 
the superiority of the impact method, and remarked that since the losses 
at low frequencies were so exactly proportional to the square of the 
voltage it was surprising the same was not true at high frequencies. 

. Mr. DUDDELL also ex pressed surprise that with low voltagea the losser 
were not proportional to V+, and drew attention to the importance of 
knowing exactly where all the energy losses in the secondary occurred. 

Мг. Е. Н. RAYNER remarked that a more accurate way to test tho 
results was to plot the power factor against the voltage. 

Mr. ADDENBROOKE said he thought the variation of the losses with 
temperature was very great, and should be taken into account. 

Dr. Eccr£s pointed out that it was only after the primary spark had 
died out that it was possible for the secondary circuit to emit its natural 
frequency. | | 

Мг. С. W. О. НомЕ exhibited oscillographs showing the oscillations in 


the primary and secondary circuits before and after the primary spark 
-had died down. ; 


a 


ne | 
ANNUAL DINNERS. 


‘Ferranti (Ltd.).— There was a good turn up at the second annual 
staff dinner of Ferranti Limited at the Midland Hotel, Manchester, on 
Friday last. Mr. А. B. Anderson, the genial managing director, was in 
the chair and was supported by Mr. S. Z. de Ferranti. Mr. A. W. Tait, 
Mr. Whitaker. directors, Mr. М. B. Field, Mr. Hamilton and Mr. S. L. 
Pearce (chief engineer, Manchester Corporation electricity depart- 
ment). The toast list was commendably short, and the speech of 
the evening was that of the chairman, who proposed the “ Ferranti 
Company,” coupling with the toast the name of Mr. Ferranti, who 
responded in а felicitous speech. Мг. Anderson, in the course of his 
remarks, first &pologised for the unavoidable absence of Mr. Hender- 
son, М.Р. for Aberdeen, who hed been detained by illness.- Mr. S. Е. 
Fedden end Mr. Lee Murrey were also unable to attend. Mr. 
Anderson cordially welcomed the directors, and reminded them thet 
great progress had been made since the first annua! dinner held last 
vear. He felt particularly proud of the Company's catalogue, as 
being the work of the whole staff. (We reviewed this catalogue a few 
weeksago.—Ep. E.) Hethen spoke in appreciative terms of the work 
done by Mr. Ferranti for the Company. In concluding his remarks 
Mr. Anderson said that the factory had a reputation for good work, 
and it was incumbent upon the staff to keep up this high standard 


. Mr. Ferranti spoke of the pleasure he felt at being present among tho 
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staff, and also at the strides made by the undertaking es a result of 
their efforts. Mr. Taite and Mr, Whiteker and Mr. S. L. Pearce and 
Mr. Leonard Jones were the other speakers, and afterwards en 
admirable programme was provided by “ Ferrantic " talent, music 
and song being the order of the evening. The artists included 
Messrs. Campion, Muller, Hilton, Newberry, Lawes, Busteed, Thorpe 
and Dawson, who each distinguished himself. Mr. York made some 
impressionist sketches during the evening, and these are r produced 
in the COMMERCIAL AND INDUSTRIAL SUPPLEMENT this week. 


Lancashire Electric Fower Co.—The fourth annual dinner of 
the directors, staff and consumers in the area of supply of this 
Company was held at Manchester on the 2nd inst.. the chief engineer 
(Mr. С. D. Taite) presiding over а gathering number about 100. 

Mr. Youre, of Woodhey Printworks, Ramsbottom, who gave the toast 
* Success to the Company,” said he found among commercial concerns 
а feeling of satisfaction that a great electrical supply company like that 
had powers over such an important area in Lancashire. Although they 
had mot with opposition from local authorities, it was beyond dispute 
that they could supply electricity as efficiently and cheaply, if not more 
so, than any municipality. His firm was one of the first to take current 
from the company on а large seale. Every advantage at first spoken of 
for electrical usage in bleachworks had been amply fulfilled, and he feared 
that if there was a possibility of their going back to the old steam drive 
most of their workpeople would soon send in notices to leave. The 
possibilities of using electricity for evervthing was becoming so manifest 
that very soon Lancashire factories would be all without chimnyes, and 
they should have electrical flyers and perhaps clectrical domestic servants. 

Mr. Н. Е. PansuarLt responded, and said it was pleasing to him to be 
again in the position of announcirg a large increase of business for the 
Lancashire Electric Power Co. They might not have swept along as fast 
as they would like to have done, but they were doing well, and it was 
satisfactory to know from a variety of sources that Lancashire manu- 
facturers and ironfounders and colliery owners were agreed that the 
company had done the right thing. During the past year or two com- 
mercial men had been quick to realise the advantages of electrical power 
in every department of their concerns; and one of the most notable 
examples of the upwards change from st^»am to electricity was in the new 
weaving shed being erected at Bradley Fold, where 700 looms would be 
equipped with 700 motors Although that principle had been already 
well recognised on the Continent, it had not been adopted in this country, 
and the weaving shed at Bradley Fold would be the first of its kind here. 
Although the days of pioneer work were not fully passed, it was agree- 
able to see а very hopeful future before them and а good return possible 
for the large amount of money they had expended. 

Mr. Т. О. Сл ENDER proposed the health of the guests, and said he 
was of opinion that gatherings of that character were of great benefit 
as affording opportunity for an exchange of views and opinion on elec- 
trical usage among men who were closely identitied with the best methods 
of conducting large commercial conceras. Не had found it best that 
men who were resorting to new methods should meet together to consider 
their difficulties and their advantages. By the mutual testimony of 
their experience difficulties often disappeared, harmony was secured and 
а better understaading perm inently established among bisiness mon. 

Мг. C. H. Pickstone, of Radcliffe, replied on behalf of the guests. He 
remembered the birth of the company; it had proved tenacious of life 
and had exhtbited plenty of vitality, and it was now giving promise of a 
long and из ИИ career among the industrial towns of East Lancashire. 
The Lancashire Electric Power Со. had become one of the great forces of 
Lancashire industrialism, of great benefit whenever its mains were 
carricd, and deserved to reap its full reward for the benefits it had con- 
ferred, would confer in the future. and for the enterprise it had exhibited. 

Mr. WuirwonT;t (Messrs. Frears Lord) said he believed his firm at 
Breightmet were among the very first consumers of electric power 
generated at Ringley-road. Their us? of electricity in place of steam had 
been attended by unqualified success, and he could say that the method 
of installing it so successfully was due to the company. It was true, as 
Мг. Parshall had siid, his firm were erecting a weaving shed at Bradley 
Fold on а principl> of drive hitherto untried in this country (700 looms 
driven by 700 motors) and they had every confidence in а successful uge 
of electricity for that venture. His son had been in Germany with Mr. 
Taite to inspect and enquire into the us? which German weavers made 
of that single-drive feature, and he had returned full of enthusiasm. 
Surely what could be done in Germany could be done in England; but 
he went further than that, and would say that anything that could. be 
done in textiles in Germany ought to be done better in England. 

Mr. PURRETT (assistant engineer) proposed the health of the chairman, 
and Mr. Taite responded. 

London and Overseeing Staff of the Superintending Electrical 
Engineers’ Branch of the Admiralty.—'l'he second ennual dinner 
took place at the Holborn Restaurant (London) on Jen. 28, and 
was presided over Бу Mr. С. H. Wordinghem, M.Inst.C.E., the 
superintending electrical engineer. | | 

The toast of ** The Chairman," proposed by Mr. Edge, was received 
with acclamation and with musical honours. 

. The CHAIRMAN, in his reply, paid a high tribute to his staff generally 
and spoke in appreciative terms of the efforts of manufacturers to comply 
with the exacting conditions of naval service. | 

A musical] programme of a varied and enjoyable character was provided, 
and the arrangements were carried out by a committee (Messrs. Edge, 
Bromfield, Izzard and Rogers), to whom a vote of thanks was accorded, 
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HOLBORN (LONDON) LIGHTING. 


On Wednesday evening the report of the Works aud General 
Purposes Committee on the question of the improvement in the 
street lighting of the borough came before the Council. 


The report stated that in July last the Gas Light & Coke Co. offered to 
instal and maintain an improved svstem of gas lighting for £6,688 per 
annum (a total candle-power of 260.000 being guaranteed), provided 
they were given a contract for 10 vears. The Council did not accept the 
offer as they desired more information as to the comparative merits and 
cost of gas and clectricity. Accordingly the Gas Light & Coke Co. and 
the various electric lighitng companies having powers of supply in the 
borough were invited in October to give а public demonstration of the 
two different forms of lighting in Gower-street, in order that members 
might have an opportunity of comparing them in a street where there 
are no other sources of illumination than the street lamps. (Seo Tur 
ELECTRICIAN for. December 2, 1910. for details.) The. Metropolitan 
Electric Supply Co. conducted the electric lighting experiment on behalf 
of the three electric lighting companies. 

Tests of the lighting were taken photometrically at frequent intervals 
from Dec. 20th to Jan. 17th, with the result that the electric lamps were 
found to be giving an average of 385 c.p. each and the gas lamps 318 с.р. 
This was the result from readings taken at certain spocitied angles, hut 
on a further test. being made at equal distances along the centre of the 
road, the illuminating effect was found to be about equal for both forms 
of lighting. The specification required that each lamp should give a 
minimum candle-power of 300. | 

The companies were also invited to submit scaled tenders for lighting 
the borough according to a schedule of prices per annum for lamps of 
different candle-power, ranging from 60 to 2.000 c.p. each. These 
tenders were considered by the committee on Jan. 26th (together witha 
report of a Sub-Committee thereon) and. were both fora 10 years’ contract, 
subject to the Council having the option to determine at the end of the 
first five years, on payment of a proportion of the capital charges incurred. 
This sum is estimated at from £2.500 to £3.000, and would be agreed 
before the contract is executed. Each company undertakes to provide 
all services, lamps, columns, fittings, painting and attendance, together 
with the necessary supply of gas or clectrie current, for the inclusive 
prices quoted рег Татр. The Gas company do not quote a total sum for 
the whole of the lighting, but the Metropolitan. Electric Supply. Co. 
estimate that for the total expenditure of £6,020, they would. provide 
according to their schedule prices a total candle-power of 390,000. The 
total cost by either system would depend upon the number and power 
of the individual lamps used, seeing that although for the lower powers 
the electric company’s prices are lower, the reverse is the case as regards 
powers between 1.000 and 1.509. The total eand)>-power of the existing 
lamps is 140.000, and the cost of lighting and maintenance for 1909-10 
(including all extras for foggy days, alterations, бе.) was 67.102. To 
effect a satisfactory improvement of the lighting in all the streets, the 
Committee are of opinion that lamps of 2.000 c.p. should be provided in 
High Holborn and New Oxford-street, 600 c.p. in Tottenham Court-road, 
and 400 c.p. in the other main thoroughfares, in all the other streets 
90 c.p. lamps would be suflicient. This scheme would necessitate a total 
candle-power of about 405,000, and calculated on this basis, the annual 
cost would be as follows :— Electric light, £6,602; gas light, £7.527. 
These are outside figures, and И may be that on further consideration of 
the details a reduction of this total candle-power, and the consequent 
expenditure may be effected, and that the amount provided in the 
estimate for 1911-12 (£7.400) may prove sufficient, 

The Committee are stronglv of opinion that it is not advisable to have 
two different systems of lighting in the borough, and having regard to all 
the cireumstances, the difference of cost is not sufliciently great to 
warrant a radical alteration of the system of lighting on this ground 
alone. Furthermore, if the gas company's tender were accepted, there 
would be a minimum amount of interference with the pavements. seing 
that, except in High Holbora and New Oxford-street. it would not be 
neceasary to lay any new mains, and in those streets it is the intention 
of the gas company to lay a high-pressure main shortly for supplying 
private customers. On the other hand, the electric light company 
would have to open the pavements to make connection with each lamp, 
and in some streets to lay mains where at present there are попе. 

The Committee, therefore, recommend that the offer of the Gas Light & 
Coke Со. for the improvement and maintenance of the public lighting, 
on a contract for 10 years, be accepted. | 

In presenting this report, Mr. Max CLARKE, Chairman of the Com- 
mittee, said paragraphs had appeared in some of the daily newspapers 
which were entirely erroneous as to the proposals. before the Council. 
There was a feeling that certain streets in the borough were not sufficiently 
well lighted. To assist them to come to а detinite conclusion various 
kinds of lighting had been tried, giving a certain nominal candle. power. 
He said nominal because, in his opinion, both gas and electric lamps 
diminished in illuminating power after a time, although he was quite 
aware that the electric light companies said the reverse in regard to their 
lamps. In October last it was decided to give the Gas Light & Coke Co. 
and the three electric light companies servirg the borough an opportumty 
of showing what they could do. The two svstems were installed and 
photometric measurements were taken. The period of time in an ordinary 
year over which lighting was required was 3,910 hours. In their estimate 
the electric light companies provide for 390,000 с.р. at a cost of £6,020 
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per annum. = CMM MEME CE no idea was given as to how that candle-power could or 
would be distributed. In the proposal of the Gas Company а sehedule 
of lamps was given with various P UA powers, and the cost stated of 
each lamp per annum. Taking 3.940 hours in each case the electric 
lighting was slightly the cheaper, except in the case of some of the higher 
power lamps. w here the cost was the same. The proposals now put 
forward would provide а total candle- power of about 405,000, as against 
140.000 с.р. at present. In considering the tenders submitted it appeared 
to the committee that. although the gas lighting was more costly, they 

were not at all inclined to recommend the Council to abandon gas, when 
so many other boroughs in London were abandoning electric lighting and 
going back to gas lighting, and this was particularly impressed. upon 
them by the fact that many of those boroughs had their own electric 
lighting undertakings. He was personally indifferent as to what cours 
the Council took, as he considered the borough was quite well enough 
lighted now. They were proposing to spond a lot of money which was 
more or less unnecessary. Supposing they accepted the electric lighting 
proposal and afterwards wanted to go back to gas, the gas company 
would not reinstal without making the Council pay for it. The whole 
point was whether they were going to spond a certain sum on gas lighting 
or spend a Sud sum on something they knew nothing about. 


Coun. J. 5. Motion moved that the recommendation be not adopted, 
From the report itself it was clear that the illumination provided by both 
systems was equal under certain conditions, and in others the electric 
lighting was superior. The committee stated there was only а small 
difference in the cost, but it was £025 per annum on their own figures, 
and for 10 yeara was £9,250, which at 4 per cent. meant saddling the rate- 
pavers w ith an unnecessary £11,000 ог £12,000. 1t was stated that the 
gas compiny intended to lay high-pressure mains right through the 
borough. which entailed considerable opening of the roads, although this 

was one of the objections against electric lighting. Electric lighting had 
been in use in the borough for many years, and they had a choice of three 
separate supply companies. Тһе report stated that there were many 
streets where electric mains would have to be laid. He asked the Chuir- 
man of the Committee to say what those streets were, as he was of 
opinion that 99 percent. of the streets already had electric mains, Further 
the opening of the roads to connect up the lamps with electric light 
would be slight compared with the opening of the roads to lay a high- 
pressure gas main. Despite what the Chairman had said, he conside red 
Holborn the worst lighted borough in London, The lighting of Shaftes- 
bury-avenue, for example, was a disgrace. 


Ald. N. GLAVE seconded the amendment, and said he thought they 
would not be doing their duty to the ratepayers unless they ace epted 
the lower tender. All the leading tradesmen in the borough had the 
electric light in their business premises, because they felt sure it was the 
most profitable light as well as the best. 


Coun. В. Davis said the Chairman of the Works Committee had done 
the best he could with a bad case 


Coun. А. CHAPMAN said they h: ad been told that some of the London 
boroughs were reverting to gas lighting. Аза matter of fact in the City 
of Lordon they had only recently had installed in Cheapside what was 
possibly the finest lighting system in Europe. The cost of conversion 
from gas to electric lighting ought to have been stated in the report. He 
was of opinion that the recommendation of the committee should not be 
adopted. 


Coun, Ё. J. PurrEN eriticised the suggestion for 800 c.p. lamps in 
Tottenham Court-road, and 2,000 c.p. lamps in Holborn, New Oxford- 
street and Oxford-street.. He wasin favourof the report not being adopted. 


Coun, Ep. ANGEL was strongly in favour of accepting the gas contract. 
Tn his opinion the high-power gas lamps were the best in foggy weather. 
Electric light was best. he thought, for interior lighting, but he preferred 

gas for street lighting. The boroughs which were going back to gas 
lighting included Bethnal Green, Lambeth, Chelsea, Finsbury, Padding 
ton, Hackney, Southwark, Stoke Newington and the City of London. 


Ald] С. E. GREEN said he was glad there was at least one member to 
support the recommendation. The lighting proposed to be provided had 
been very well demonstrated, and the electric light companies had shown 
that they could provide the lighting required at as cheap or cheaper than 
gas, and that offer ought to bo aceepted, more partieularly because the 
principal ratepayers in the borough had been asking them to 2 ive electric 
light even at a higher price. Yet here was a proposal to pay 15 per cent. 
more for gas ! 


Rev. E. CANNEY said his own experience in getting about London 
streets was that electric lighting was far the superior and the better 
system. 

Ald. E. D. RAwrLiINGs supported the proposal that the report be not 
adopted. As honorable men they were bound to accept the lowest tender. 
As to the boroughs mentioned as re verting to gas lighting. several of 
them had never had clectric lighting at all. 

‘oun, P. А. C. WILKINSON thought the recommendation ought to be 
referred hack for further information. 

Coun. Fitzroy Dour said they were under no obligation to accept 
any tender in consequence of the experiments. 

Ald. В. W. DIBDIN said in the ordinary course there was no difference 
between the lamps shown in the experiment, but in foggy weather the 
gas seemed the best. He would like to have a referendum of the rate- 
payers on the question. 

Coun. J. H. WRENTMORE said that in Hampstead electric lighting had 
been substituted for gas. He hoped the matter would be referred back. 

' Ultimately it was unanimously decided to refer the report back, the 
matter to come forward again next month, 
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THE PRETORIA PIT DISASTER: 


During the past fortnight Mr. S. F. Butcher has continued his 
inquiry at Westhoughton into the cause of the explosion by which 
344 men and boys were killed (on Dec. 21 last) at the Pretoria pit, 
near Bolton, Lanes. 


A mass of evidence was given by miners and others, 

Mr. Arp. 4. TONGE (general manager of the Pretoria. pit) said there 
were electrical haulages, two electrical haulage engines, two electrical 
haulage coalcutters, an electrie motor driving a conveyor on the face and 
they had electrie light. The mine was not lighted throughout by clec- 
tricity, only round the bottom of both shafts. They had a series of lights 
in the Plodder haulage house, on the Picdder level. At the top of ш 
well tunnel they had two coal motors. The coal.cutters worked in No. 
district at night only, and in No. 2 at night chiefy. Ho had never hd 
a single complaint about the cutters, and he had never had any complaint 
of sparking from the conveyor. Men in charge 8 oy 10 months apo com- 
pliined of a defect in the armature of the motor, but that was remedied, 
and there had been no c omplaints since. 

Вовект Cow BURN, who worked in the North Plodder, said that on the 
Thursday before the explosion he was working by the coal convevor. and 
when it was being started he saw sparks come out of the switch Бох. Mr. 
Rushton (the underground man: шег). who was near, also saw the sparks 
and stopped the conveyor. He was then taken off the conveyor, and 
after an interval of 20 minutes put into another working place. 

THOMAS MILLER also said that a fortnight before the explosion he saw 
the conveyor switch sparking when the conveyor was started. 

Mr. Rownannp BULL, electric al engineer to the company, said he was 
one of the first to see the conveyor switch after the explosion. И was a 
week afterwards, and Mr. В. Nelson. H.M. electrical inspector of mines 
and Mr. Tonge, general manager of the mines, were with him. They 
could not get quite up to the switch because of gas, and the rescue 
men wearing apparatus went forward a few yards and carried the switch 
box back. That was done at Mr. Nelson's reque М. The witness opened 
the box and found it in excellent condition. The oil in it would about 
cover the controller drum, Later on he saw the place where the switeh 
had stood and found it was level. In his opinion it would not be possible, 
with the switch in the condition and the position he had described, to 
have sparking when making or breaking contact. 

In reply to Mr. РоРЕ (for the Home Office) he said it was the duty of 
an eleetrician named Hewitt to inspect the switch daily. Heex plained that 
the switch was in a recess, and no part of it would be within about 18 in. of 
the road. He had never received any report of sparking. The cables 
had been tested since the accident and proved to be sound. The coal- 
cutter was disconnected. When the switch box was brought down by 
the rescue men there was clear evidence that they spilt some of the oil, 
but he could not say how much. Notwithstanding that, the oil covered 
the points where contact was made, and there was no evidence of burning 
or sparking, although he had tested the switch in various wavs. The 
switchman’s body was found some 9 yds. from the switch. The cables 
had been tested both electric ally and by visual examination, the whole 
length having been uncovered from falls; and they proved to be sound. 
There would be more liability of sparking in breaking than in making 
contact. 

Prof. Capmany, of Birmingham University, gave evidence of the results 
of his examination of the switeh in company with Dr. W. M. Thornton 
and Mr. R. Nelson. He signe d the joint report which was drawn up. 
The first conclusion was: ©“ We found no visible trace of llame within the 
switch box " ; neither was there any evidence of violence. As the result 
of a later examination, after the switch box had been brought to the 
surface, it was decided also that there was no trace of sparking. They 
came to a Joint agreement about that. Had there been continual arcing 
by making and breaking contact there would have been evidence on the 
contact points, but there was no such evidence. The evidence of рш 
ing would be roughness on the points due to the burning of the copper 
that was evidence that could not be removed. Prof. Cadman said a te «t 
made by them showed that if the switch were in that condition no possible 
sparking could take place. ‘The quantity of oil was afterwards reduced 
bv the experts so as to make it approximately of the depth that Mr. 
Nelson found when the box was brought from its place by the rescue men, 
That experiment was left to Mr. Nelson. Mr. Nelson fixed the qu: antity 
of oil, and when contact was made there was no sparking. The depth of 
oil was then about fin. Afterwards а test was made with oil 31 in. deep, 
and contact was frequently made without sparking. 

The Coroner: Could sparking possibly have taken расе with the 
quantity of oil that Mr. Nelson put in E : Lam sure of that. The 
oil was then reduced to a depth of 22 in.. bringing it level with the top 
of the contact points, and sparks were un le as contaet was made and 
broken. By that means it was ascertained at what point sparking would 

take place. 

Mr. Ex.cis (for the colliery company): Would that amount of sparking 
be effective outside the box ?—'l'he witness: Oh. по. We could only see 
the sparks with the lid open. We then closed the lid and made and broke 
contact many times, and saw no signs of sparking outside the box. The 
experiments were, of course, conduc ‘ted т darkness. 

Clause 6 of the report was: ‘ From the above series of experiments we 
conclude that the switch was efficient and safe so long aa the oil covered 
the tops of the contact points "—That was the conclusion they all came 
to. The next experiment made was to explode a mixture of coal gas and 
dusti in the switch Бох, in order to observe ita effects. Тһе box was made 
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as much as possible like it was at the time of its discovery. Some blue 
tracing paper that had been in the lid ard had since got soaked with oil 
was duplicated, and a loose corner left to imitate the condition of the 
original piece. If there had been an explosion in the box it had left no 
discoverable traces. and the experts desired to know if an explosion they 
themselves made would leave any marks. It was, Prof. Cadman said, 
a fairly violent explosion, and the flame came through the lid. When the 
box was afterwards opened it was found that the piece of paper showed 
slight burning round the edges. The original piece of paper had shown 
no such burning. The gauze in the top of the box also showed distinct 
evidence of Нате having passed through it. The conclusion drawn from 
that experiment was that no explosion had occurred in the switch box 
while it was in the mine. Having also examined the conveyor, Prof. 
Cadman said that he came to the conclusion that it was not working when 
the accident happened. | 

In reply to Mr. Pope, Witness said that to get a glimmer in the switch 
box such as some witnesses had described there must have been sustained 
arcing. That was very unlikely to happen, and there was no evidence on 
the contact points that it had happened. 

Prof. CADMAN said a loose terminal would give a spark, but they found 
the terminals quite tight. 

Мг. В. NEvsos, Н.М. electrical inspector of mines. said he had seen all 
the electrical apparatus in the pit as soon as possible after the accident. 
He had observed no breach of the electrical special rules. Although he 
would not say that the apparatus represented the very best practice, he 
would say that, generally speaking, it represented good practice. Не 
was not able to get to the North Plodder workings until a week after the 
accident on account of gas. The responsibility for the switch being 
moved was his. He thought it important that he should see it as soon 
аз possible and before anybody else. The switch was opened by Mr. Bull, 
and he took careful observation of all the evidence. He formed the con- 
clusion that there had been no flame inside the awitch box. That con- 
clusion was based on three things: First, on the fact that there were no 
marks of carbonisation on the inside of the lid, which was painted white ; 
second, there was no sign of burning or oxidisation on the gauzes; and 
third, there was no sign of burning on the piece of paper which was pasted 
on the inside of the lid and the edges of which were turned up so that they 
would be exposed to flame if there had been any. Не ought to say that 
the first reason had since been proved a faulty one, because when they 
reproduced an explosion inside the box there was then no sign of the 
carbonisation on the lid. But he thought the other two reasons still 
stood, and in his view they proved conclusively that there was no flame 
inside that particular switch box. 

‘The Coroner; Did you find any faulty switches lower down the road ? 
No question can arise about the other switches. Switches and fuses were 
perfectly in order. 1 am satisfied that no flame came out from any of 
them. 

Continuing, Mr. Nerson said that later he was able to go to the place 
where the conveyor switch had been—the gas having been cleared—and 
he saw there traces of oil having been spilt. as he had been fold. while the 
box was being carried away. 

The CORONER: At what level was the oil in the box ?—T think that is 
the only point upon which I do not agree with Dr. Cadman. When 1 
filled the box to the height at which I thought the oil had stood Dr. 
Cadman distinctly said that he would not like to swear that that was the 
level. 

In your opinion, was this switeh the cause of the ignition which was 
the origin of the explosion ?—In my opinion the switch had caused no 
ignition. 

The switch box was brought into court and its mechanism explained 
to the jury. Replying to a question put by a juror, Mr. Nelson said it 
was unfortunate that he was not present when the switch was moved. 

On behalf of the Miners’ Federation, permission was asked for Prof. 
Galloway to examine the switch used in the conveyor motor, and this 
was granted. 

Evidence was next given as to the practice in estimating and dealing 
with gas, the use of unauthorised keys, the working of the conveyor, &c. 

Sir Henry НА, Government Inspector of Mines for Liverpool and 
North Wales from 1875 to 1910, said he inspected the mine, after the 
explosion, on Jan. 4, 5, бага 17. He gave the result of his investigations 
and his opinion as to the seat of the explosion. It was always very hard 
(he continued) in those explosions to say what act or cause brought about 
the ignition. The only suggestion he could make—and it was only 
a suggestion— was that it was conceivable that the gas might unex- 
pectedly issue in such a quantity as to put out the lamps in the Three 
Quarter seam. If it did, there was no doubt that attempts would be 
made to light the lamps again. He did not think that he could say more 
about the cause of the igaition than that. He was of opinion that the 
disaster originated from gas in the Three Quarter seam and rapidly 
developed into a coal-dust explosion. И firedamp alone had been im- 
plicated, the explosion would certainly have ended when it reached the 
shaft, and only the district where it originated would have been affected, 
instead of the whole mine. 

In answer to Mr. Smillie (president of the Scottish Miners’ Federa- 
tion), Sir Henry Hall said there was a general tendency at present for 
large colliery concerns to employ a highly skilled mining engineer as their 
general manager for a group of collieries. If they went on developing 
their methods of mining in collicries by the use of electricity, &c., a great 
deal more responsibility would be placed upon managers than was the 
ease in former times. | 

Prof, САрмах expressed the opinion that the ventilation of the colliery 
was quite sufficient, and said that he had formed the opinion that the 
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point of origin of the explosion was the North Plodder, rather than the 
Three Quarters. Не had in mind at first two possible causes of explo- 
sion: one was the passage of flame by means of an ordinary safety 
lamp, and the other was the possibility of ignition from an electric switch 
In his view the switch had nothing to do with the matter. The conclu. 
sion he had come to was that ignition had taken place in the North 
Plodder and had been caused by a lamp, and he was disposed to think 
that the lamp produced (which had been handed to him by Mr. Gerrard) 
was the lamp which had caused the ignition. 

On Tuesday Dr. Cadman said he had come to the conclusion that the 
conveyor was not in use at the time of the explosion and that the switch 
was not in action. He was convinced that the switch was not to be 
taken into account in the inquiry. His opinion was that the explosiun 
had its origin at the conveyor face. He could not suggest any bad 
practice on the part of the management. The tests made with safety 
lamps up to the present in this country were practically nil. What part 
coal dust played in the safety lamp was a subject which should he eare. 
fully considered. He did not wish to say that in his opinion the explo. 
sion had happened through the direct ignition of coal dust from a safety 
lamp. Не was inclined to think that there was the possibility of an 
ignition happening, but he could only give an opinion that he had not 
verified. 

Prof. GALLOWAY said he examined the mine on Jan. 28 and again а 
few days ngo. While coal was being cut on the conveyor face there 
could be no doubt that gas would be given off, and that gas, carried along 
the face by the air current would tend to produce an explosive mixture 
in the recess at the top of No. 1 jig. Assuming that the witnesses who 
had spoken of gas being present in the recess on the night before the 
explosion and also that the witnesses who had said they saw a glimmer 
from the switch had spoken the truth, then there existed ell the condi. 
tions for an explosion. 

The CORONER: Are you under the impression that sparking was seen 
on the morning of the explosion ?—No. The evidence 1 took was that 
since the switch-box was moved to its latest position sparking had been 
seen, 

Mr. Pore: What evidence of ignition would you have expected to 
find inside the switch- box itself if the switch had fired the gas ?— Хопе. 

You don't take up the position that the switch-hox did, in fact, pro- 
duce sparks and fire the mine ?—Certainly not. That is a matter for the 
jury. 

If the switch-box were sufficiently charged with oil the switch would 
not spark, but if it were insufficiently charged sparks would be produced 
sufficient to ignite gas ?— Yes. 

Prof. GaLLoway, asked for his view as to the us? of electricity in places 
where gas might occur, answered that he would not like to enter into that 
question. 

On Wednesday Prof. W. M. Thornton srid he presented the first report 
of his visit to the colliery on Jan. 11. Не had concluded from five experi- 
ments that the switch. box was efficient and safe so long as the level of the 
oil covered the contact parts. He had made а second visit to the Pre. 
toria Pit, and made a further examination of the switch-box, when he 
discovered a 3 in. opening in” the side of the box. In his opinion that 
ought not to have been left open. [n so far as the open hole would permit 
the gas to enter that would increase the risk of explosion. He examined 
the level of the oil in the box, and there was barely enough to cover the 
bottom half an inch. He also examined the floor of the pit for signs of oil, 
and there was no sign when he was there on the Hth. He had made about 
2,000 experiments on the effect of single electric flashes on coaldust. Не 
had seen experiments on the ignition of coaldust hy flame. He would not 
consider coaldust could be ignited by a safety lamp without gas. А small 
electric spark would be sufficient toignitethe раз. He made no complaint 
of the electrical plant ав a plant. He eliminated the cables as having no 
part in causing the disaster. He did not point to anything in the switch- 
box, which scientifically proved to him that the'ignition had taken place 
inside the box before the explosion. There was nothing to indicate igni- 
tion inside the box. His supposition that the switch-box was the caus? 
of the explosion rested on the fact that the contacts must have been 
above the oil cover. The explosion of gas might take place in the box 
without leaving any indication. 

Мг. RonERT NELSON, Н.М. Electrical Inspector of Mines, was recalled. 
He said he had heard nothing in the evidence given to change the opinion 
he had ex pressed in his reports. He had given reasons for thinking that 
the switch-box did not cause ignition. His opinion was still that no 
flame eame out of the switch-box. He called attention to one of the 
official rules relating to the use of electricity in mines, in which it was 
stated that the switch must be enclosed in a gas-tight box or have the 
terminals under oil. | 

Mr. THOMAS GREENALL. president of the Lancashire and Cheshire 
Miners’ Federation, said that along with others he made an inspection of 
the mine after the explosion. As the result of what he saw, of experi- 
ments with the switch that he witnessed on Jan. 22, and of hearing evi- 
dence as to the switch sparking and as to the conveyor face being stopped 
for days, he had come to the conclusion that the explosion of the fire- 
damp was caused in No. 1 heading by the switch sparking and coming 
into contact with the fire-damp. There would have to be an explosive 
mixture in the switch-box in order for it to be fired by the electric spark. 

The inquest was adjourned. 


Мг. В.А. 8. Redmayne, chief inspector of coal and metalliferous mines 
at the Home Office, will open his inquiry into the Hulton Colliery disaster 
in the Town Hall, Bolton, on Feb. 28. _ | 5 
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Telephone Charges. 


Tn the Glasgow Small Debt Court last week, before Sheriff Miller Craig, 
the Lord Advocate (for the Postmaster-General) sued Mr. Malcolm 
Chalmers (Glasgow) for £7, being one year's subscription, and 63. 114. 
being amount of excess calls (alleged to be) due by Mr. Chalmers. The 
latter disputed the account on the ground that he had not used excess 
calls to the extent all»g >d. and called for details of the claim made against 
him. The telephone authorities disconnected his instrument and brought 
an action for the full rent and also for the excess calls. In the action only 
a certified account was produced, but no details of the excess calls charged 
were given. 

Tne SHERIFF, in deciding in favour of defender, said that the action of 
the Postmaster-General was founded on clause 10 of the Glasgow contract, 
which was to the effect that all additional fees and charges payable by the 
subscriber should be paid to the Postmaster-General within one week from 
the date when the account was rendered therefor, and the account cer. 
tified by an appropriate officer of the Post Office should be sufficient and 
conclusive evidence of the amount due. Pursuer had rendered to 
defender a statement without details, which they afterwards again 
rendered as certified, but still without details. Defender claimed that а 
detailed account should have been supplied, and that he was entitled to 
such details before being called upon to pay. 

The matter turned on the interpretation of the word “ account " in the 
clause. The Sheriff said that at common law " account ” certainly meant. 
a detailed account. In the cireumstances of the present case he held 
that the word “ account ” occurring in the contract between the parties 
also meant я `“ detailed account," and, as the Postmaster wasin a position 
to give such details, the Sheriff saw no reason why they should not have 
been supplied. He held that the Postmaster-General was not entitled 
to rely on clause 7 of the agreement as entitling him without notice, and 
without prejudice to the other conditions of the agreement, to disconnect 
defender from the exchange, since the Postmaster-(General was himself 
in default in failing to give the details called for. The Postmaster having 
disconnected the defender in а manner he was not entitled to do must 
allow a deduction from the rent, and accordirgly the Sheriff held that 
defender was not liable for excess calls. Не further only allowed a 
reduced rent, and tixcd the sum due at £5. 5s. 


m cc E РАНЕ НАИВ 
Re-O ganisation & Control Synd. (Ltd.) v. International Mo'or 
Traffic Synd. (Ltd.) ec 


This action related to the right to eight electric motor omnibuses, and 
involved complicat «d transactions between com panies having the control 
of electrically-driven vehicles. Proceedings opened on Tuesday before 
Mr. Justice Neville. 

Mr. Jenkins, K.C., for plaintiffs, said they were claiming the delivery 

up of the eight electro "buses which were actually in the possession of the 
Brighton, Hove & Preston United Omnibus Co. (second defendants), 
and the question really was whether the shareholders in plaintiff com. 
pany or the shareholders in the Brighton & Hove Co. were to lose by an 
arrangement com? to between companies in which Dr. Lehwess was 
interested. It appeared from the records of Somerset Hous? that the 
International Motor Traffic Synd. was registered on Sept. 10, 1907, 
without articles, with s»ven signatories and 100 shares of £1 each. Dr. 
Lehwess held 15 of the shares, Mrs. Lehwess 78. and thes», with the seven 
held by the signatories, accounted for the whole of the share capital. А 
company called the London Electrobus Co. (Ltd.) was registered on 
April 11, 1908, and was formed for running electric omnibuses in London. 
It was a very substantial company, with a capital of £70,000. It put a 
number of omnibuses on the streets, which were supplied by another 
Company in which Dr. Lehwess was also interested. In 1908 the Elec- 
trobus Co, issued £11,000 in debenture stock, which was secured by a 
trust deed, and was а charge upon the assets of the company. In 1909 
the Electrobus Co. had got into difliculties and could not pay its debenture 
interest, and there was distress for rent in their Horseferry garage, where 
there were вот? 9.) omnibus»s. On July 22, 1999, the trustees, under 
their powers given by the debenture trust deed, appointed a receiver and 
manager. On July 26, 1909, plaintiff syndicate was formed with a capital 
of £10,000 in £1 shares to acquire interests in and manage other com- 
panies and carry on a general financial business. In that company 
6,454 shares had Бэеп issued and paid for in cash, though counsel could 
not зау whether or not they were fully paid. | 

His Logpsuir: Was this company formed to take over the Elec- 
trobus Со. ? 

Mr. Jenkins said not entirely, though no doubt that was the intention 
of the promoters, А meeting was held on Jan. 3, 1910, of the debenture 
stockholders in the Electrobus Co., at which it was agreed to sell the 
undertaking and property of that company to plaintiff syndicate for 
£3.000. of which £1,000 was to ba paid in cash and £2,000 in fully-paid-up 
shares in plaintiff syndicate. That sale was completed, and an arrange- 
ment was then come to under which the £1,000 cash was to be found in 
the first instance by defendant syndicate. On Jan. 11, 1910, there was 
ап Agreement between the two syndicates under which defendants were 
to have eight of the el»ctric omnibus?s to be selected by plaintiffs. The 
carrying out of that agreement was delayed by actions brought by two 
of the debenture holders in the Electrobus Co. to set aside the sale to 
plaintiffs, as being at an under value, but that action was dismissed. The 
eight omnibuses had never ben s-lectəd by plaintiffs. An execution 
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appeared to have been put in by the Improved Electric Traction Co. ав 
landlords of the garage, and the omnibuses in question were transferred 
to the Brighton Со. 


Evidence was then called in support of plaintiffs’ case, 
The hearing had not been eencluded when we went to press, 


Re British Electromobile Co. (Ltd.)—On Saturday Mr. Justice 
Swinfen Eady heard a petition of the British Electromobile Co. (Ltd. and 
reduced) for a reduction of the capital by £1,000. The capital was 
£21,072 in £1 shares, and the proposal was to reduce that amount to 
£20,072 by writing off the £1,000. The reason for the reduction was that 
the company was established mainly for the selling and letting ont of 
electric carriages, but that business had not been prosperous, owing to 
taxi cabs and petrol cars. The company had met with more suceess in 
ithe making of the latter kind of car.—Order granted. 


SSO 
PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nora. —The wndermentioned A pplications (except those marked t) are not open to 
public Inspection until ajter acceptance of C. omplete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk 15 affixed, 


January 2, 1911. 
46 Oci_vy-WeEsp, BcokER & Ке! меске. Controlline mechanism of alternating 
current arc lamps. 
55 DELANY. Telegraphy.* 
71 Ewart. Electric water heaters. 
76 В.Т.-Н. Со. (С.Е. Co., U.S) Electrical conductors. 
79 NiGHTINGALL. Electric cooking appliances and water heaters. * 
81 Leitner. Electric regulators. 


January 3. 1911. 
132 Liinecke & IMPERIAL LAMP Works (Brimspown). Electric furnaces used in the 
manufacture of netal filaments. * 
176 В.Т.-Н. Со. (С.Е. Со.. U.S.) Insulating compounds.” 
177 В.Т.-Н. Со. (С.Е. Co., U.S.) Systems of electric motor control. * 
178 В.Т.-Н. Co. (С.Е. Со., U.S) Electric circuit-controlling devices. 


January 4, 1911. 
181 BLICKENSDERFER. Spark plug.* 
188 ALBION Motor CAR Co. & Murray. Armatures for maeneto-electric generators. 
223 ЗЕмЕмз$ Bros. DYNAMO Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Rotary field induction generators. * 
225 WiiLiAMs & GILLIES. Electr- light attachments. * 
252 В.Т.-Н. Со. (С.Е. Co.. U.S.) Resistance units and the manu 'acture thereof.” 


January 5, 1911. 
279 Wess, BRETTELL & ADAMSON. Switchgear for overhead railway. 
320 Enser. Electrical contact devices. (Addition to 6,765 08.)* 
335 В.Т.-Н. Со. (С.Е. Co, U.S) Insulating material. 
348 Мі ме, Electric wiring of buildings. 
355 Heisse & ScHuiTE. Electric traction on el2vated cable tracks, (Divided 
Application on 12,843 10. May 260* . | 


January 6, 191%. 
402 JOHNSON & PHILLIPS & BROCKIR. Lamp globes particularly for electric arc lamps. 
419 Herpercer. Electric furnaces. * 
431 ALLGEMEINE ELEKTRICITATS-GES. Centrifugal pumps and the like. (Convention 
date. 7,1;10. Germany.)* . 
January 7, 1911. 


436 НАП моор. Miners’ safety-lamps and igniting appliances in connection therewith, 
and electric dynamos, motors and switches, 

452 Sear. Electric generating systems. 

463 STEPHENSON. Electrical switches. 

498 Oris ELEVATOR Co. (Otis Elevator Co., U.S.) Controlling apparatus for electric 
motors. ; 


January 9, 1911. 

513 Zeiss. Telemeters. (Convention dated, 17.1 10. Cermany.)* 
548 GorTsCcHALK. Safety support for electric overhead wires. 
559 COMPAGNIE POUR LA FABRICATION DES COMPTEURS ET MATERIEL D'Usines A. Gaz. 
, Electricity motor meters of the mercury type. (Addition to 30,297 10.)* 
985 BENNETT. Bayonet cap and socket connections of incandescent electric lamps. 
994 GwvNNEs, LTD., & BREEZE. Electric motors and pumps. 
600 Axr.-Gzs. BRowN,| BovERI & Се. Periodicity transformers, (Convention 

date. 5 2 10, Germany.)* 
606 Warwick MACHINERY Co. (1908). (А.Б.С., Germany.) Elastic fluid turbines. * 
607 В.Т.-Н. Со. (С.Е. Со., U.S.) Arc lamps. 


January 10, 1911. : 
612 Ernest Browne. Electric contact for doors. 
655 CowPER-CoLEs. Electro-galvanizing. 
672. 673 & 674 Ѕтовтв. Electrical metallurgical furnaces.* | 
630 ЅАмрүскоғт FouNDRY Co. & Dutton. Electrical apparatus adapted for изе in 
mines and the like. | 
683 Bett. Heating air or other media by means of electricity. | 
684 BELL. Cooking ог for carrying out like Operations by means of electricity. 
686 Ермомрѕом. Manufacture of filaments for electric incandescent lamps. 
702 Siemens Bros. & Со. & BRADLEY. Twin searchlight projectors. 
709 LEITNER. Dynamo connection. 
710 В.Т.-Н. Со. (С.Е. Co., US) Arc lamp electrodes. 
711 В.Т.-Н. Со. (С.Е. Co.. US) Electric transformers. 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS. 
71 Koopman. Electnc welding. | 
205 ANSELL. Starting switches for electric motors. 
1.287 Woop. System of telegraphy. | 
1.518 JAHNKE & TATE. Wireless telephone transmitter. | | 
1,843 Fox. Lattin & DRAKE & СокнАм, Lro. Devic? for controlling the relative 
motion of two shafts. 


2.348 Kitsee. Telegraphic relays. | | 

39и В.Т.-Н. Со. (С.Е. Ço., U.S.) Electric braking. — | | 

4.794 ApAMs МЕС. Co. e me Mfg. Co.) Electric motor controlling devices. 
l FT & BAXTER. lectric clocks. 

с w R. SYKES INTERLOCKING SIGNAL Co., Boor & TARRANT. Electrically-operated 


signalling for railways or tramways. | | mE 
‚212 В.Т.-Н. Co. (С.Е. Co., U.S.) Insulators for high-tension transmission systems. 
.096 BAKER. Magnetos for ignition purposes of internal-combustion engines. (Cognate 
Application. 13.278 10.) | | 
CROMPTON & Co., MACFARLANE & Burce.  Dynarfio-electric machines. 
PRENTICE. Electric train control system. 
CARBONE Arc Lamr Synp. (Carbone). Enclosing thé arc of arc lamps. “Addition 
to 17,448,909.) 
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COMMERCIAL AND INDUSTRIAL SECTION. 


( Ф 0 aa 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.—The Electricity Committee have unanimously adopted 
a report hy the city electriest engineer (Mr. J. А. Bell) reeommending 
extensions of the electricity undertaking at a eost of £7,285. 

The proposed extensions include а 1.000 kw. h3gh-pressure. turbine. 
d.c. dynamo and condenser (85.450). sub-station building at Culter 
(£433). one ЗӨ kw. throo-ephas> transformer (£95). е. switchboard 
panels (£200), laying e.h.t. cables. Murtle to West. Cults (£265). one 
63 BH. three-phase motor (£175) and 10 por cent. for contingencies 
(£662). 

Bermondsey (London)—(Objections have been lodged with the 
Board of Trade against the Council's application for à provisional 
order for the district of St. Olave, St. John and St. Thomas by the 
London Electric Supply Согра, and the County of London Electric 
Supply Со. (in joint opposition), the South Metropolitan Gas Co.. 
the London County Couneil and the Municipal Association. The 
L.B. & Я.С. and & E. Railway Companies have withdrawn their 
objections. as they have been given the same protection clause 25 
was agreed to when the order was applied for in 1907. 

Metal filament lamps are to be installed at the Rotherhithe Town 
Hall at a cost of £73. 16s. 

On Tuesday the Electricity Committee recommended that Mr. 
С. Т. Oake be promoted to the position of third engineer-in-charge 
at £110 per annum. rising by annual increments of £10 to £130. 

Mr. Oake, who is а son of à member of the Council, was appointed 
switchboard attendant in March last. The Council had previously 
refused to adopt a recommendation by the Committee that Mr. Oake be 
appointed to fill the present vacancy and instructed the Committee to 
advertise. 170 applications were received and 54 were selected for 
further consideration. The Committee now report that they " do not 
find that such list contains any candidates who are better qualified to 
fultil the duties of the рне than Mr. Oake.” and therefore. they 
recommend his promotion. 

An amendment, moved by Mr. E. Strickland, that the Committee 
submit three suitable candidates to the Council for final selection, was 
carried by 24 votes to 15. Mr. Strickland said И was wrong for a chair- 
man of n committee or a councillor to propose his son for an important 
post under the Council. 


Birmingham.—£32.000 is to be borrowed for completing Kyott's 
Lake-road depot. reconstructing portion of Bristol-road tramways, 
&c. | 

Blackburn.—Grease separator plant and a lathe are to be obtained 
for the electricity works. 

Burton-on-Trent, — Application has been made for sanction to a 
loan of £1,200 for services and £550 for transformers. 


~ Coventry.— The L.G. Board have been asked to sanction a loan of 
£0.713 for extensions of the electricity undertaking. 


Dartford.—The Council are to instal another 600 в.н.р. engine at 
the electricity works. : 

Dawlish.—The Lighting Committee have been instructed to report 
on the offer of the local electric supply eonrpany to erect 250 c.p. 
lamps for lighting the Strand, providing the Council pay 3d. per unit 
for the electric current consumed. m 


Dover.— At the Council meeting on Tuesday the electrical engineer's 
report as to the saving which could be effected in the operation of 
the electricitv department hy expending another £1.000 was referred 
to the Electricity Committee. | 

Reports by the Borough Engineer and the Tramways Manager on the 
best means of improving the financial condition of the tramway under- 
taking were referred to the Tramway Committee: and Messrs, Balfour. 
Beatty & Со. were informed that the Council are not prepared to proceed 
with the suggested arrangement with them in regard to the electricity 
and tramways undertakings. It was explained that Messrs, Balfour, 
Beatty & Со. had reported upon the electricity and tramway under. 
takings but the firm were not prepared to give advice in detail as to 
improvements which they considered could be affected, but suggested 
that they would be prepared to undertake the management of the two 
departments for 10 years, their management to be terminable, however. 
at five years if they received remuneration as follows 2230 per cent, 
of increased net revenue up to £1,500 per annum : 25 per cent. of increase 
ver £1,500 perHtnum up to a maximum of £3,000. The Joint Com- 

тсе who considered the matter were of opinion that placing the 
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absolute control of the undertakings or either of them in the hands of 
outsiders would be detrimental to the best interests of the town, and they 
deemed it useless to proceed further with the suggestion made. | 

Eastbourne.— As the supply for the Coronation decorations will he 
required when the machinery is running under the lightest load, and 
at à time when the majority of the shops are elosed. the price has 
been fixed at 3d. per unit. Tenders are to Бе invited for the work of 
è lerge scheme of festoon lighting to be undertaken by the Corpora. 
tion, 


Eccles.—The Council have decided to take no action with regard 
to the proposal to wire private premises. 

Tenders are to be invited for a 500 kw, steam engine and alter- 
nator. 


Greater London Railway Scheme.—The estimates prepared in con- 
nevtion with this scheme put the aggregate cost of the 40 sections of 
projected railways at £3.705.568. The total length of all the rail- 
wavs, which will be double lines throughout. is over 39 miles. The 
railways Will extend from Feltham to Tilbury, with branches to the 
Victoria 2nd. Albert Docks. On олі three sections will tunnelling 
be necessary. Viaducts willl only be required on eight sections. 
The share capital will be £5.500.000, with the usual right to issue 
debentures. During the period of construction it is proposed to pay 
interest out of capital. but to limit the aggregate amount so ex- 
pended to &500.000. The promoters are Lord Weardale, Sir Douglas 
Dawson. Col. Ivor Phillips. the Hon. Arthur Stanley and Mr. Harry 
Mallaby-Deeley. 

Hackney (London).— During Coronation Week the Council will 
supply electric current for illumination purposes at ld. per unit. 


Hastings.—The Electricity Committee last week approved the 
proposal of the electrical engineer (Mr. В. F. Ferguson) to proceed 
with the work of Jaying mains, at a cost of £350, for supplying current 
to the workhouse. 


Heston and Isleworth.—The price of electricity supplied through 
ordinary meters and on premises not free-wired for private lighting'is 
to be reduced to 4d. per unit, and the discount system has been 
abolished. As an alternative, consumers may be allowed to adopt 
the © telephone " system of charging. Consumers adopting this 
system will be required to enter into an agreement to continue to take 
а supply of electricity for not less than 12 months. 


Heywood.—A L.G. Board inquiry was recently held into the appli- 
cation of the Corporation for sanction to a loan of £4.000 for their 
electricity department. The amount of the loan applied for was 
subsequently increased to £4,355, so as to cover expenditure on mains 
and services for the next three years. 


London County Council.—On Tuesday sanction was given to St. 
Pancras to borrow £2,582 for electricity supply. 

Bermondsey Lighting Order.—The adjourned report of the Highways 
Committee on the Bermondsey Electric Lighting Extension Order was 
adopted. | 

Liverpool-road Tramways.—The Highways Committee again recom- 
mended the abandonment of the existing horse lines in Liverpool.road.— 
Postponed, | 

A petition was presented by Mr. Howell Williams signed by а number 
of people praying for the retention and electrification of the tramlines in 
Liverpool-road. | 


Manchester Electricity and Gas Undertakings.— Conferences have 
heen arrenged between the Electricity and Gas Committees in order 
to discuss the alleged “ overlapping and wasteful competition ~ 
between the electricity supply and gas departments. — 

At a recent conference Ald. Gibson stated the case for the Ges 
Committee. and the conference was adjourned to give the Electricity 
Committce time to prepare their reply. 

In his statement Ald. Gipsow said the gas undertaking was suffering 
very severely from what he considered the unfair competition of the 
Electricity Committee, and inasmuch as both committees belonged to 
the same Corporation, both working for the same ends. he felt such com- 
petition was wrong in principle. The Electricity Committee moved far 
too rapidly at the beginning. Every vear there had been an enormous 
increase in capital, and an equally deplorable lessening of a return upon 
that capital. In 1903 the capital waa &1.713.000 and last year (1910) it 
had risen to £2,078,000. In 1800, with a capital of £641,000, they made 
а profit of £9,765, and last year, with a capital of £2,678,000, they made 
a profit of £12.000. orless than} percent. ontheir capital Ні attention 
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was first called to the unfair cutting of prices by a builder. who sent an 
order to the Gas Committee for 12 cooking stoves to be delivered as early 
ав possible at some houses. The builder explained to him that his 
syndicate had bought land at Chorlton, upon which they proposed to build 
400 houses. They had arranged with the Electricity Committee to supply 
each house with electric current, provided there was no gas in the house 
at all for lighting. There was to be only one meter, through which all the 
current should pass, and be paid for by the owner of all the houses. he in 
his tura charging his tenants for electricity in the rent. Manchester Cor- 
poration was to supply their commodity at a reduced price for a private 
individual to retail to his own customers, provided gas was boycotted 
altogether. .. . It was a most improper. unbusinesslike and unfair thing 
to do betwixt one committee and another, both of the same Corporation. 
He found also they had made a similar arrangement with another builder 
for 100 houses. He would no longer submit to having the life. blood 
drained out of the gas undertaking by a process which cud only eou!d in 
failure and disaster to both Committees. "The Electricity Committee 
were selling current at less than cost price; the policy of the Committee 
had been wrong from its very beginning. They had in a weak moment 
yielded to a policy of cutting prices to get customers, a policy which never 
had been, and never could be, а policy whi ch led to success. 

National Electrical Manufacturers’ Association (Inc.)—The next 
Committee meeting will be he!d at Balfour House, Finsbury-pave- 
ment, London. E.C., on the I4th inst. at 2:30 p.m. 


New Books.— Messrs. Whitte ker & Co. have issued a new edition of 
" Electric Wiring. Fittings. Switches and Lamps," by W. Реггеп 
Maycock, М.Е. E... ‘The work has been entirely rewritten, and com- 
prises 628 pages and 624 illustrations. A companion book, "* Electric 
Wiring Diagrams.” forms г collection, with concise explenetions, of 
most of the numerous connection diagrems given in the larger work, 

Obituary.—F. N. Sros.—We regret to record the death, in his 
89th уегг, of Mr. Francis Nicolas Spon. senior member of the well- 
known technical publishing house of Messrs. E. & F. N. Spon, Ltd, 
The juterment took place ves‘erday (Thursday). | 

Oldham.— The Council have approved the minutes of the Elec- 
tricity Committee recommending that the engineer (Mr. S. W. 
Newington) be authorised to prepare а specification for а mixed- 
pressure turbo-generator for the Greenhill station. 

Rathmines (Dublin).—An unopposed inquiry was held last week 
into the application of the Council for permission to borrow. amongst 
other sums, £6,000 for extensions of the clectric lighting cables. 


Reigate.—In view of the state of affairs created by the introduction 
of the meta! filament lamp. the Council have passed a resolution 
in favour of installing two 100 kw. Diesel alternator sets to take the 
load during the day time. "This was onc of the recommendations 
contained in a report submitted by Messrs. Handcock & Dykes last 
year, dealing with the generating plant and mains and elso with the 
charges for current. They were instructed to prepare the necessary 
plans and specitications and take steps for installing the two new sets 
In question. 


St. Helens.— Last week the Council approved a proposal to apply 
for sanction to a loan of £10.800 for extensions of the electricity 
works. А 1,500 kw. turbo-alternator, г boiler, conveyor, &с., are to 
be put down. 


Sheffield. — An extra high-tension cable is to be laid from Neepsend 
to Princess.street sub-station and Chapel-lane sub-station, at a cost 
of £10,675. 

The general manager (Mr. S. Е. Fedden) having reported on the 
cost of lighting certain streets by means of flame arc lamps the Com- 
SEEN decided to make the substitution Наше ares for the ges 
amps, 


Southborough.—Tunbridge Wells Council have decided to apply 
for powers to supply electricity in this district. The local Council 
demand a royalty of 5 per cent. on the income. 


State-Owned Telegraphs.—Is is announced that one of the pro- 
posals to be put forward by New Zealand before the Imperial Con- 
ference, which is to meet in London this year. will be (1) that a States 
owned submarine cable be laid between England and Canada, and 
that the powers of the Pacific Cable Board be extended to enable the 
board to lay and control such cable ; (2) that the powers of the Pacific 
Cable Board be extended to enable the Board to erect a land line 
across Canada. This announcement, which appears in the ** Times " 
of Tuesday last, as received from the office of the High Commissioner 
for New Zealand, does not explain why projects which chiefly affect 
Canada should originate with New Zealand. 


‚ Stepney (London).— Application is to be made to London County 
Council for a loan of £3,060 for house services. | 
The Electricity Committee report that negotiations are proceeding 
with the Port of London Anthority with respect to the supply to that 
Authority of clectricity and.the granting to the Council of wayleaves 
under dock entrances for the laying cables in connection with supply in 
Wapping. _ 
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The Corps of London Electrical Engineers.— The members of this 
corps have recently formed a socia! club to superintend the lighter, 
but not least important, side of their work. This club gave а very 
successful Bohemian concert et Caxton Hall on Saturday last. 
Feb. 4. The officer commanding, Lieut.-Col. Н. М. Leaf. was in 
the chair. and those present included Major А. К. Le Rossignol. 
president of the Club Committee. Mejor J. H. S. Phillips and Ca pt. 
P. Н. Campbell, R.E.. adjutant of corps, as well es numerous officers 
end men of the corps with many ladies. 

The musical programme left nothing to be desired, either in its selection 
or its delivery, and it is to be hoped that the club will maintain the high 
standard at which they have started. The artistes contributing to the 
entertainment were th@ Misses Averel, Macbeth, Gwendolen Lally, 
Dorothy Ridley, Katherine Purcell, Messrs. Clay Thomas, Harold 
Montague, Nicholas Joly, Edgar Favelle and the members of the London 
Quartette. Just before the interval the inter-company challenge cups 
for technical work, drill, shooting and sports were presented, while 
Territorial efficiency medals were given to C. S.-M. Mathews and Scrgt. 
Wallis. The next function organised by this club will be a dance. 
Arrangements are being made for this to take place at Caxton Hall on 
Saturday, March 4. | 

 Torquay.—At the Council meeting on Tuesday the chairman of the 
Tramways Committee (Mr. Pike) said the ‘Torquay ‘Tramways Co. 
were constructing the overhead trolley trsmway to Paignton, and it 
was hoped the Paignton extension would be working by May or June 
next. 

Mr. Blackler, chiirman of the Electrie Lighting Committee. veported 
that the total outpat of the electricity works during the past vear was 
1.477.000 units (an increase of 50.000). and that there was every reason to 
believe the current year would be a still better one. 

The new showrooms in Fleet-stree* were formerly opened en Monday, 
when Mr. Blackler entertained the members of the Committee and 
several of the Corporation officials at a luncheon, which was cooked by 
electricity in the new rooms. 

Wallasey.— The Board of Trade inspection and the opening of the 
extension of the Council's tramweys to Wallasey village took place 
on Tuesday. 

Wireless Telegraph Notes.—4 communication was received һу 
the London " Daily Mail " on Wednesday from Prof, Belar. of the 
Leibach Observatory (Austria) as follows :— 

I have succeeded. in constructing а very cheap and handy pocket 
apparatus which can very quickly be erected in any place to serve as a 
wireless receiving, station. 

The first tests of this apparatus took place this evening upon a hill about 
280 ft. high near Laibach, and gave excellent results. Messages were 
picked up from the wireless stations at Pola, Venice, Malta, Paris and 


Clifden. 


Worthing.—Recently the electrical engineer (Mr. G. Porter) re- 
ported that it would be necessary to provide additional generating 
plant. and he submitted alternative schemes, viz., (1) steam plant at 
the estimated cost of £4.500 ; (2) Реке! engine plant at £4.375 ; and 
(3) storage battery plant at £2.940. 

The Electricity Committee recommended, in view of the differ nec in 
the capital cost, that the advice be obtained of a competent municipal 
electrical engineer as to the relative advantages of the three schemes. 

The Council have, however, asked Mr. Porter to prepare a fuller 
report on the matter. 

Electricity is to be supplied for illumination purposes in connection 
with the local celebration of the Coronation at power rates—l1d. per unit, 

York.— The Electricity Committee recommend the provision of 
additional generating plant and mains at an estimated cost of £15.000. 

The additional plant includes a 1.000 kw. turbo-generator, water-tube 
boiler. pumps, transformers, switchboards, &c. (£9,600), and extensions 
to mains, distributors, «е. (£5,400). Application has been made to the 
L.G. Board for sanction to a loan. 

The first year's receipts of the tramways amount to £15,934. Is. 2d. : 
3.555,44] passengers were carried and 409,265 car- miles run; the average 
receipts per car mile were 9:34d. Capital expenditure authorised. is 
£130.700, and contracts entered into amount to £120,597, of which 
£110,361 has been ex pended. | 
eig 

COLONIAL AND FOREIGN NOTES. 

Argentina. —The Department of the Interior have recently been 
granted а supplementary credit of 495,000 pesos (about £43,000) for 
four new telegraph lines and nine additiona! telegraph conductors, 

Canada.—The Imperial Trade Correspondent at Toronto (Mr. 
Е. W. Field) reports that there was great activity in the machine tool 
and power machinery trade in Canada during 1910. There was also 
much development of water-power in the various provinces, with the 
result that Canadian electrical manufacturers were well supplied 
with work, and a large number of orders were also placed in Great 
Britain, Sweden, &c. . Manufacturers of boilers and engines were 
working to their full capacity. Greater prosperity irt 191115 hoped for, 

France.— A Presidential Decree, dated Jan. 5. lays down regul». 
tions governing the temporary admission, duty I steebyvire for 
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the manufacture of submarine cables other than those destined to 
connect France with her colonies or to connect French colonies. 
Such imports must be effected through the Customs house at Calais, 
but the Minister of Finance is empowered to open other Customs 
houses for such importation, if necessary. The wire must be re- 
exported in the form of submarine cables within six months. 


Mexico.—The British Minister at Mexico City reports that a con- 
tract has been made between the Mexican Government and a British 
subject for the establishment of a factory for the electrica! production 
of iron and steel. The contract states that the concessionaire has 
shown proof of ownership or iron ore deposits of the value of over 
£100.00), and he undertakes to invest in the business not less than 
£25,000 and to commence the production of manufactured iron 
within two years at the rate of 1.200 tons per annum. He may also 
establish other factories in Mexico. Machine ‘ry for the works may 
be imported duty free. The contract is for 10 years, 


Russia.-—The Department of Railways recently discussed a project 
for the construction of an electric tramway. 46 miles in length. from 
Moscow to Troitsko-Sergievskiy. at an estimated cost of 8.700,000 
roubles (about £918,000), It is proposed to form а company to 
earry out the work. 


Turin International Exhibition. 1911, —W' are informed that it has 
heen decided that in the British section of this Exhibition the 
Chemical and Physical Apparatus sha!l be shown as far аз possible 
in à practical and nove! manner. 

Generally speaking, no means are provided at exhibitions for demon- 
atrating the utility of the instruments exhibited, and it has been felt that 
it would b» a great improvement to show apparatus as it would be used 
in a laboratory. Accordingly, for the British Chemical Section of the 
Exhibition. arrangements are now approaching completion by which, 
if is anticipated, there will be on view at least two well-equipped chemical 
laboratories, with such work going on as will effectively illustrate various 
interesting processes. In addition, there will be a large space available 
for the display in show cases of chemical products and apparatus not in 
us? in the laboratories. Smaller rooms will be provided for certain 
specia) appliances. The court devoted to Seientifie Instruments will be 
of similar desiya. Here also arrangements are being made for the display 
of apparatus ready for work, eloctrie supply (where needed) being pro- 
vided. The equipment of a large dark room is under consideration, and in 
this projection apparatus, such as oscillographs, speetroscopes, optical 
lanternas and photometers could be shown to advantage. The organisa- 
tion of the exhibits has been placed by the Exhibitions Branch of the 
Board of Trade in the hands of Dr. Е. Mollwo Perkin, under the direction 
of a joint Sub-committee of the Chemical Industries Committee and the 
Mathematical and Scientific Instruments Sub-conim ittee. 


TRADE NOTES ANO NOTICES. 


— > _——— 
TENDERS INVITED. 


The Electricity Supply Committee of the Corporation of DUBLIN 
desire to receive tenders for the supply and installation at their 
Pigeon House generating station of а complete generating set of 
approximately 3.000 kw. capacity, comprising steam turbo-alter- 
nator and exciter, condensing plant, water-tube boilers. stokers, 
steel chimney with induced draught fans, feed and circulating pumps. 
steam and water piping. &c. General conditions, specification 
and form of tender from the city electrical engineer. Mr. Mark 
Ruddle, Fleet-street, Dublin. Tenders. addressed to the Chairman 
of the Electricity Supply Committee, 3, Cork-hill. Dublin. must be 
delivered by noon Monday. March 6. See also an advertisement, 


MANCHESTER Tremweys Committee invite tenders for the supply 
of goneral stores and other services during the year ending March 31. 
1912. The stores include motor end controller ports, two-wire 
connectors, ermature end field coils. resistances, motor end gear 
cases, trolley standards and poles, lightning arresters, lemps, саг 
awitchea, bells, &c. ; telephones and testing instruments, insulating 
metoeriats, carbon brushes and carbons, overhead equipment material. 
trolley heads, steel bushes and spindles, elèctrica] signal spare parts, 
&e.; power end lighting cable, bell wire. copper, brass, steel and 
iron wire, sheet copper end brass, gal. steel cable: lubricants and 
oils. paints, &c., porcelain and brownware insulators, plate glass, 
globes, lamp glasses, &e.. rubber goloshes, gloves. sundry rubber 
goods, &с. Schedules, with conditions of contract end forms of 
tender, may be obteined from the genere] meneger, Mr. J. М. 
M Elroy. Corpore tion tramweys, 55, Piccedilly, Manchester. Tenders, 
eldressod to the chairmen of the Tramweys Committee, must be 
received bv 10a.m. of Monday. Feb. 27. Further particulars are 
given in an advertisement. 

MANCHESTER Tramways Committee »!so went tenders by 10 a.m. 
Feb, 21 for supp'y of trem rails, fishplates, steel bo'ts and nuts, Не 


bars, &е, Specifications from Mr. J. М. М гоу. 55, ‚ Piccadilly, 
Manchester, | 


+ 


— — — 


The Tramways and Electricity Committee of BELFAST Corpora- 
tion are prepared to-receive tenders for supply and delivery of v.b. 
insulated cable during the 12 months ending March 31, 1912. Speci- 
fication, &e., from Mr. T. W. Bloxam, city electrical engineer, East 
Bridge-street, Belfast. on deposit of one guinea. Tenders to the 
office of the town clerk (Мг. В. Meyer) by 10 a.m. Monday, Feb. 27. 
See also an advertisement. 

BELFAST Tramweys and Electricity Committee also invite tenders 
for 12 months’ supply of lubricator and gauge glasses, packings, 
oils, rubber goods, &с., incandescent lamps, asbestos goods, solder, 
trolley wire. overhead materiz!. gal. wire, refined Trinidad bitumen, 
bitite strip. prepered tape and rubber tape. joint box compound. 
fuse wire’. wood troughing. c.i. street box fremes and covers, glazed 
stoneware conduits, с. pipes. lighting feeder and section pillars, 
glezed stonewere сг Пе bridges. eopper cable eonnectors, gre lamp 
carbons, meters and maximum demand indie2tors, 2utometie time 
switches and house service cut-outs. Forms of tender. &c.. from 
the city electrical engineer (Mr. T. W. Bloxem). Tenders to the 
town clerk (Mr. В. Mever) by 10 a.m. Feb. 27. See also ал adver- 
tisement. 

Перово Urban Council invite tenders for the supply of various 
stores for their electricity works during the year ending Merch 3I. 
1912. including ere lamp carbons, cables, house service fuse boxes, 
inc*ndescent. lamps (carbon апа metal filament), joint boxes and 
meters, Specifications and forms of tender from the electrical 
engineer, Mr. Arthur Н. Shaw. М.БЕ.Е., Electricity Works, Ley- 
street. Ilford. Tenders to Mr. Adam Partington, clerk and solicitor, 
Town Hall, ford, by Tuesday, Feb. 28. Nee also an advertisement, 


GRIMSBY Corporation invite tenders for supply of continuous- 
current motors end starting penels (sizes | н.р. to 15 н.р.). Full 
particulars end specifications from the borough electrical engineer 
(Mr. W. А. Vignoles), to whom tenders Bl first post Monday, Feb. 20. 
"ee also an advertisement. 


Tenders are invited up to April 4 for supply of 10} miles lead- 
covered cables. and up to June 14 for supply of а branching multiplo 
magneto lamp signalling switehboard at Ballarat. to the Postmaster- 
General's Department т VICTORIA ; and up to June 14 for supply of 
а C.B. multiple switchboard to the Postmaster-General's Depart- 
ment, SOUTH AUSTRALIA, Tender forms and specifications from the 
Commonwealth Offices. 72, Victoria-street. London, S.W. See also 
advertisements, 


LEkEDs Corporation invite tenders for supply of the whole or any 
portion of about 35.000 tons of steam coal (small slack, smudge or 
any similar material) required for the electric lighting department 
during the year ending April 30, 1912; and for goods required for 
the department during the vear ending March 31, 1912, including 
iron and steel bars, angles, plates, We. castings, w.i. tubes, copper 
bars, strip. plates and wire, lead and other plumbers’ material, tools, 
ironmongers sundries, engineers’ furnishings. oils, paints. india- 
rubber covered cables, mains boxes and fittings, jointing and insu- 
lating materials, electric lamps, &е. Schedules, conditions of con- 
tract and forms of tender from the manager of the Electric Lighting 
Department (Mr. H. Dickinson). 1. Whitehall.road, Leeds. Tenders 
to the town clerk (Mr. Robt. E. Fox) by 10 a.m. Feb. 21. 

Tenders are als» invited for the supply of 1,500 a.c. wattmeters to the 
electric lighting department of the aty of LEEDS, to be delivered as 
required on or before June 30, 1912. Forms of tender and condi- 
tions from the manager (Mr. H. Dickinson). 1, Whitehall-road, Leeds. 
Tenders to the Town Clerk (Mr. Robt. E. Fox) by 10 a.m. of Feb. 16. 


LEEDS Tramway Committee want tenders by 10 a.m. Feb. 16 for 
supply of rails, fishplates and sole plates, tie bars. bolts. copper bonds. 
and reconstruction of track. &c., and also for 12 months supply of 
bolts. nuts and washers, electrical sundries, engineers’ furnishings, 
&c. Tender forms from the General Manager, City-square. Leeds. 


WIMBLEDON Corporation want tenders by 5 p.m. Feb. 27 for 12 
months’ supply of materials for the electricity department, in- 
cluding cables and conduits, joint boxes end jointing materials, 
trensformers. meters, incendescent and flame are lamps, oils, &с. 
Specifications from the Borough Electrical Engineer. 


BATTERSEA (London) Council want tenders by 3 p.m. Feb. 14 for 
12 months’ supply of 2rc lamp carbons, meters, cables, Nernst lamps 
and globes, carbon and metal filament lamps, joint boxes, &с. 
Forms of tender from the Engineer, Electricity Station, Lombard- 
road, Battersea, S.W. 


_Наммевзмттн (London) Council invite tenders for supply of 
stores for the year ending March 31, 1912, including arc lamp globes, 
incandescent electric lemps, carbons, electric light sundries. insu- 
lated wires, metals, sterm tubes, screws, &c., meters, oilman’s goods 
and steam packing. tools, cable joint boxes, fuse boxes. paints, oils, 
&c. Tenders to the town clerk, Mr. H. Thompson, Town Hall, 


Hammersmith, W., by 4 p.m. 15th inst. 


==—— 
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Barnes Urban District Council invite tenuers for supply, delivery 
and erection of a straight tube water-tube boiler, fitted for machine 
stoking, a 600-750 kw. steam dynamo and surface condenser, motor- 
driven air and circulating pumps, river work and piping. Specitica- 
tion and form of tender from the engineer, Mr. С. S. Davidson, Elec- 
tricity Works, Mortlake, S.W. Tenders to the Clerk to the Council, 
Council House, Mortlake, by noon Feb. 13. 


Loxpon County Council Asylums Committee want tenders bY 
10 a.m. Feb. 24 for 12 months! supply of electric lamps and other 
electrical supplies. Forms of terder from the Committee softice, 6. 
Waterloo-plece, S.W. 

Tenders are wanted by 4 p.m. Feb. 21 for 12 months’ electrical 
supplies, engine room stores, for the GRANGEGORMAN end PORTRANE 
Asylums, со. Dublin. Forms of tender from the Storekeeper. Rich- 
mond Asylum. Grengcegorman, 

SALFORD Tramways Committee want tenders by 3 p.m. Feb. 27 
for 12 moaths supply of genera! stores, Forms of tender from the 
General Manager, 32. Blackfriars-street, Salford. 


SALE Council want tenders for the erection of an engine house and 
а switchboard and crane. Specifications from Mr. С. Hopkinson, 
29. Princess-street, Manchester. 


Тсвтох Council require tenders by 10 a.m. Feb. 20 for supply and 
erection of bare copper overhead electric lighting mains, poles, &c. 
Specification, &c., from the Electrical Engineer. 


BARKING Council want tenders by 7 p.m. Feb. 15 for supply and 
erection of 250 kw. motor-generator or rotary converter. Specifica 
tion. &c., from the Engineer, Electricity and Tramways Department, 

WAKEFIELD Corporation require tenders by noon Feb. 14 for supply 
and erection of 800 kw. steam alternator. Specification, &c., from 
the City Electrical Enginecr. 


Неа, Education Committee want tenders by 10 a.m. Feb. 16 for 
electric light installation, fittings and fans for Sidmouth-street school. 
Specifications from the City Architect. 

Tenders wil! ke received until Feb. 21 for supply of 29 mi'es of 
telegraph cable, up to Feb. 28 for supply of a motor generator and 
accumulatora, up to March 7 for supply of 11 sections of branching 
multiple magneto lamp signalling switchbowd and for 10,00? 
telephone protectors, up to Feb. 28 for the supply of petrol- 
driven portable winch to the Postmaster-General's Department 
in VicTORIA; up to March 8 for supply of measuring instruments 
to the Postmaster-General’s Department in QUEENSLAND: up to 
March 14 next for the installation of wireless telegraphy at 
Thursday Island and Papua for the COMMONWEALTH POSTMASTER- 
GENERAL'S DEPARTMENT; and up to April I8 for supply of one 
common battery switchboard to the Postmaster-General's Depart- 
ment in WESTERN AUSTRALIA. Tender forms and specifications from 
the Commonwealth offices, 72, Victoria-street, London, S.W. 


The Minister for Works, PERTH (W. Australia), will receive tenders 
until Feb. 23 for supply aad erection of elestric pumping 
machinery. Conditions of contract at Public Works Office, Perth. 

Tecuct (Roumania) Municipality will receive tenders оп March 
14 for the substitution of a 160 н.р. for the present 80 н.р. gene- 
rator for the electric lighting of the town and other works in connec- 
tion therewith. 


Tenders are wanted by noon March I for the installation of a Sys- 
tem of ventilation, heating and cooling at the new Law Courts, 
CAPETOWN. Particulars from the High Commissioner for South 
Africa. 


Tenders are wanted by March 1 from registered companies for the 
concession for the supply of electrical energy for light and fans in 
Government buildings at ГлновЕ, India, Particulars from the 
Sanitary Engineer to Government, Punjab, P.W. D., Lahore. 

The Turkish Ministry of Public Works require tenders (addressed 
to M. le Ministre du Commerce et des Travaux Publics, Constanti- 
nople) by March 15 for a concession for electricity supply and the con- 
struction and working of electrical tramways in the Sandjak of 
ADRIANOPLE, the concessionaire being authorised to erect and operate 
hydro-electric stations on the rivers Maritza, Arda and Tundja. 

The Turkish Ministry of Public Works, Constantinople, will re- 
ccive tenders (until March 14) for concessions for the construction 
and working of electric tramways in ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hydro- 
electric works on the banks of the Seiboun Tchai river. Conditions 
(on payment of 9s.) from the Ministry, Constantinople. 

The Servian Post ond Telegraph Department. BELGRADE, will | 
receive tenders on Feb. 17 for supply of 45 tons of bronze and 50 
tonsjof iron wire. Ко, о. 

T he Prussian State Railways Department W “il receive tenders at 
CoroaNE on Feb. 18 for glassware (23,000 globes, 24,700 jars, 36,000 


_ 


Tal 
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smell bottoms for gelvenic batteries and 31,500 stoppers). 81.000 
battery zines end 92.500 battery coppers, 1.500 terminals, 6,400 
bottles of telegraph ink end 440.000 reels of telegre ph pe per. 


TENDERS RECEIVED AND ACCEPTED. 


EE County Council have accepted the following tenders :— 

‚ Munday & Sons, for eonstruetion of switch galleries at Camberwell 
x Nw Cross sub-stations, £087. (Five tenders received, from £587 
to £908.) 

Johnson & Phillips (lowest tender), for overhead electrical equipment 
at Old Kent-road stores depot, £219. 17s. 0d. (Five tenders received ; 
highest £340.) 

Buck & Hickman lowest), for 3ewt. bolt.driven. pneumatic 
hammer, €136. (Five tenders nne highest £160.) 

International Time Recording Co.. for three signature recording clocks 
for tramway stati at Belvedere. D £20 each. 


Nbeflield. Council have euthorised the Stirling Boiler Co. to sublet 
the following portions of their contrect for borers, &е.. for the Neep- 
send power station :— 

D. Colville & Sons, boiler plates: British Mannesman Tube Co., boiler 
tubes: J. Ferguson. superheaters; Babcock & Wileox, stokers; D. 
Brown & Со, reduction. gear; J. Hopkinson & Co.. Dewrance & Co., 
Lister & C, Schatfer & Budenberg, mountings, fittings and. valves: 
Hohmann & Maurer, thermometers: E. Green & Sons, economisors : 
J. P. Hall & Sons, feed pumps: Davidson & Co.. induced draught fan; 
Ashmore, Benson, Pease & Со.. boiler chimneys ; Broadhead, Snow & 
Co.. boiler pipe covering: Corporation Wiring Department.electric motors, 


р. wer 


The following tenders were received for lighting Wilts County 
Asvium, Devizes :-— 


Gent & Co. (accepted) ..... 1. £228 0 R. Kerr Se) & Sons... £219 15 
Drake & Gorham............... 422 10 Rendell & Sons............. 239 19 
Blackburn, Starling & Co. ... 294 0 Electrical Contracts & 
king, Mendham & (o.,,....... 289 0 Maintenance Ce, ....... 225. Ө 
Louis Howell .................. 23; l0 


Hertfordshire County Council has aecepted the tender of Dick. 
Kerr & Co. for the construction of à tramwav from the car station to 
Queen s-road, Watford, on a schedule of prices the total not to ex- 
ceed £14.000. 

Rotherham Council have accepted the tender of Callender's Co. 
for h.t. feeders at £4,657. and thet of the British Westinghouse Со. 
for rotary converter at & 258 

Islington (London) Cow cil have placed an order with the British 
Westinghouse Со. for supply and erection of a hut. switchboard at 
their generating station. 

For the wiring of the County High School for girls. Levtonstone: 
15 tenders (varying from £645 to £425) were received end the lowest 
(that of J. T. Halsey) has been recommended for acceptance, 

Werrington Council has accepted the following tenders :- - 


British Insulated and Helsby Cables, cables, £427. INs. 4d. ; 
Allen & Co.. steel points and crossings for tramways, £352. 15%. 


Aberdeen Electricity Committee have accepted the tender of 
British Insulated & Helsby Cables for the supply of service cables 
during the ensuing year. 


Colne Council have accepted the tender of the United Electric Cor 
Co. for brakes for four tramears. 

Grimsby Council have eccepted the tender of D. J. Dolby (at 
£39, 15s.) for alterations to electric fittings at the Town Hall. 


. BUSINESS NOTICES. 


The British Prometheus Co., Salop-street works. Highgate, Bir- 
mingham. notify that the Simplex Conduits (Ltd.) ere no longer 
egents for their specialities, and that they have made arrangements 
at their works and London showrooms. 9. Newman-street, Oxford- 
street, London, W.. for orders sent direct to them to receive imme- 
diate attention. 

Messrs. (+. М. Boddy & Co. inform us that their * Mete'ik " lemps 
will in future be known es “ Philips" lamps. The arrangements for 
the manufacture of the lamps, however. will in no wey be changed. 
the lemps, es. hitherto. boing made by Philips Metallice Glow Lamp 
Works. Messrs. Boddy & Co. 21530 announce that they have а range 
of discounts which thev offer to the trade off list prices. | 

Messrs. Davidson & Bleckadder. 50, Wellington-street. Glasgow. 
who were recently appointed agents for the South of Scotland for 
the Reason Mfg. Co., heve now been eppointed their egents for the 
whole of Scotland. 

Pursuant to sec. 10 оЁ the Limited Partnerships Act. 1907. notice 
is given that, under en arrangement entered into on Nov. 25 and 29, 
1910, Kelvin & James White (Ltd.) ceases to be а generel partner 
and becomes a limited pertner in Kelvin & James White (Ltd.) & 
Hutton, nautical opticians, Billiter-street, London, Е.С. 


John Hy. MacLaren and John Oliver Groome, electrical and 
mechanical engineers, hayezdissolved. partnership.; Debts by Mr. 


Edgar 
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MaeLaren, 28, Lowlands-road, Harrow, by whom the business sil 
be continued. 

The Electric & Ordnance Accessories Co. have appointed Mr. F. 
MacCallum (late of J. P. Hall & Co.) to represent them exclusively in 
Yorkshire; and Mr. J. Booker, the company's Manchester engineer. 
will confine himself (as from Ist inst.) to the Lancashire district. 

Mr. MacCallum has had many years’ experience in the application of 
electric power, particularly as applied to industrial requirements. The 
Electric & Ordnance Со, are considerably extending their manufacturing 
facilities; they have several departments specialising in the manufacture 
of plant for electric driving schemes, and are in a position to tender for 
every description of contraet under this heading. 

“ Mazda " Lamps.— The British Thomson- Houston Co. notify that. 
in regard to the monthly rebate of 5 per cent. on “ Mazda " lamps 
purchased from them, which has hitherto been referred to as applying 
only up to Feb. 28, 1911, they have made arrangements enabling 
them to extend the concession to apply to ell lamps delivered up to 
June 30, 1912. 


Sale by Auction.— Messrs. Horne & Co.. 35. Old Qucen.street. 
Westminster, S. W., will sell by auction at the Royal Arsenal, Wool- 
wich, at 11 a.m.. on Thursday, Feb. 23. unserviceable and obsolete 
stores. including quantities of cast and wrought iron, steel, copper, 
brass. gunmetal, lead, &c., pumps, engines, lathes, tools. &c., elec- 
trical instruments and lamps. 3 tons of gutta-percha, &с. Мау be 
viewed at the Royal Arsenal. Woolwich. on Monday. Tuesday and 
Wednesday prior to and on morning of sale. Catalogues at the War 
Office, Whitehall. the Ordnance Office. Tower, and the Ordnance 
Office, Royal Arsenal, Woolwich. Зее also an advertisement. 


Sale by Tender.— Messrs. Wheatley Kirk, Price & Co. have received 
instructions from the receiver for the debenture holders in re Cun- 
nington & Harris. Ltd. (Mr. J. Oliver Williams) to offer for sale by 
tender the plant, goodwill, stock, patents and effects of the business 
аз а going concern in one lot. Particulars of the contents of the 
works (situate at Hanway-street, Oxford-street, W.) are given in an 
advertisement. Tenders are to be delivered at 46, Watling-street, 
London. E.C.. by noon of Wednesday. Feb. 22. Further particulars, 
orders to inspect and tender forms from Messrs. Wheatley Kirk. 
Price & Co.. 46, Watling-street. London. Е.С. 


Business for Sale.— Messrs. Fuller, Horsey. Sons & Cassell. 11. 
Billiter-square, London, E.C., have for dispos: | by private treaty ап 
old-established electrical contracting business in London. with 
branches in the provinces, See an advertisement. 


Patent Development.— The proprietor of patent No. 5.402 of 1908, 
for “ Improvements in trolleys or collectors for electricity," desires 
to make arrangements for exploiting same in this country. Appli- 
cations to Messrs. Haseltine, Lake & Co.. 7 and 8, Southampton- 
buildings. Chancery-lane. London, W.C. 


Imports.— The following ere official values of electrica! ака, 

material and apparatus imported into this country during January. 
1911, and the increases or decreases compared with January. 1910 :— 

Electrical machinery £81,134 (increase £39,619), telegraph and tele- 
phone cables £27,566 (increase £12,586), telegraph and telephone appa- 
ratus £14.667 (increase £6,589), other electrical wires and cables, rubber 
insulated £8.127 (decrease £4.527), with other insulations £3,105 (increase 
£819). carbons £15,089 (increase £3,013), glow lamps £33,730 (decrease 
59.649). arc lamps and electric searchlights £182 (decrease £806), parts 
of arc lamps and searchlights other than carbons £10,766 (increase £4,931), 
primary and secondary batteries £3,490 (increase £379). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and tele- 
phone wire £125,805 (increase £16,334. 

Exports.— The exports of electrica! machinery, material, &c.. 
during January, 1911, and the increases and E compared 
with January, 1910, ere as follows :— 

Electrical machinery £137,307 (increase £34,579), telegraph and tele- 
phone cables £37.431 (increase £8,825), telegraph and telephone appa- 
ratus £25,773 (increase £13,432), other electrical wires and cables, rubber 
insulated £40,616 (increase £2,647), with other insulation £31,417 (in- 
crease £21,348). carbons £1,646 (increase £92), glow lamps 514.554 (1n- 
crease £3,176), are lamps and searchlights £1,499 (decrease £182), parts 
of are lamps and searchlights other than carbons £017 (decrease £330), 
primary and secondary hatteries £5,527 (decrease £6,048). Total of 
electrical goods and apparatus, other than machinery and telegraph and 
telephone Wires £202,006 (increase £47,992). 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Geo. V. В. Barker. electrical engineer, Gledhow, Wood-grove. 
Roundhsy, near Leeds, end John-street, Herrogete, hes been 
edjudice ted be enkrupt. First meeting of creditors to-day (Feb. 10) 


èt the O.R.s, Red House, York, end the public exeminstion ón j 


Merch 3 at the Courta of Justice, Clifford-street, York. 


A receiving order his been made against Valentine с. Burkitt 
(trading as V. С. Burkitt & Co.), e'ectriea! engineer, 38, Park-row. 
Bristol. 


- 


The first meeting of creditors of Joseph Perkins, electrical engineer, 
30a, Ebrington-street and 4, Edgar-terrace, Plymouth, will take 
place on Feb. 16 at 7, Buckland-terrace, Plymouth, and the public 
examination on March 1 at the Town Hall, East Stonehouse. 

The trustee in the bankruptcy of Harry Graham. electrician, &c., 
Albion-street, Huddersfield, has been released. 

The Howc Electrical Engineering Со. (Ltd.) is being wound up 
voluntarily, and Mr. A. Thraves. 7, Victoria-street, Liverpool, has 
been appointed liquidator. 


COMPANIES MEETINGS AND REPORTS. 


ee 
Anglo-American Telegraph Co. (Ltd.) 


The ordinary general meeting was held on Friday last, under the presi- 
dency of Mr. Francis A. BEVAN. 

The SECRETARY (Mr. T. H. Wells) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: Referring to the business of the Com- 
pany during the past half-year, I find that the total gross pooled receipts 
during the past year have been larger than any we have received since 
the ls. tariff was adopted, reaching £690,000. We have, therefore. to 
congratulate the shareholders that the Directors are able to propose a 
larger dividend than you have received in any vear except in 1906, when 
we did not put. аз we have in the past year. £20,000 out of the receipts 
to the renewal fund, which it has been agreed should stand at $1 000.000. 
The traffic receipts on the whole vear show an increase of £14,064, but 
the receipts from the " Minia " are less by £2,514. The net expenses are 
£2,413 more than in 1909, due to normal increases in salaries, and the 
revenue for the year available for dividend is £9,464 more than in 1909, 
which enables us to pay £3. 153. per cent.. against £3. 12s. 6d. per cent. 
last vear, on the ordinary stock, and 30s. against 25s. per cent. on the 
deferred stock, carrying forward а slightly increased balance. Tae 
renewal fund at this time last year was £038.392. and on Dec. 31 last 
£931,317, an increase of £42,925. In the larger figure is included the 
book value of our Stock Exchange securities. You will remember we 
have set aside £90,000 to a depreciation account, which we thought 
would be sufficient to cover all deficiency: but I regret to say 
the securities have depreciated still further by about £13,000. and we 
have not dealt with this depreciation in any way. Probably since 
Dec. 31 last the securities have increased in value, and a good deal of the 
£13,000 is already recovered. It must also be remembered that one of 
our cables, the 1873 cable, is still broken. In the spring, when more 
favourable weather prevails, this repair will doubtless be effected. There. 
fore, in speaking of the renewal fund, we must bear in mind that there 
are these two items to take into account. 

There is one paragraph in the Directors’ report (para. 5) “Мей Ве 
shareholders will naturally like to hear something about. I wish I could 
have informed you to-day, that, subject to the resolutions which will 
have to be passed at a special meeting convened for the purpose to соп. 
sider the proposed arrangement, the whole matter had been settled: but 
certain legal formalities have not yet been got over. "There is no hitch. 
but only a delay. One of the small difficulties to overcome is that it is 
necessary to alter our memorandum and articles of association, which 
can be done at a special meeting, and other matters have to be settled. 
But I would ask vou not to press me upon the subject to-day. We are 
taking the best legal advice on all matters. Аз you will see by the report. 
the basis of the proposed arrangement is that the Western Union Co. 
should give our shareholders a perpetual guarantee of 3} per cent. upon 
our seven millions of capital. There has been a suiguestion of something 
less than an absolute guarantee, but your Directors consider that nothing 
will be really satisfactory short of this guarantee of dividend (hear, hear). 

You will also note that it is stated that the companies will be distinct. 
I am not quite sure that that will be carried out, but nothing can be 
settled without your consent, and you will be convened at a special meet- 
ing when we get over these difficult ics, and we shall lay before you the 
agreement. In the meantime I believe there need be no disturbance in 
the minds of shareholders as to anything that they have heard as to the 
possibility of the arrangement contemplated falling through. 

1 now move the adoption of the report and accounts and the declaration . 
of the dividends set out therein. 

Sir GERALD FITZGERALD, K.C.M.G., seconded the motion. which 
мав carried unanimously. | 

Мг. HARDCASTLE: I am sure the shareholders have every con- 
fidence in the Board and will follow their advice in everything. 

-After a few brief remarks from shareholders on the subject of the pro- 
posed arrangement with the Western Union Co., the retiring Directors, 
Mr. Herbert S. Leon and Mr. Robert H. Benson, were re-elected, as were 
the auditors, Mr. Ernest Cooper and Mr. John Gane. 

The CHAIRMAN said they would possibly have to ask the shareholders 
to meet them again at no distant date. 

A hearty vote of thanks to the chairman, directors and staff brought 
the proceedings to a close. 


BATH ELECTRIC TRAMWAYS (LTD.)—'i'h^ traffic receipts for 1910 
show an increase over thos? for 1909 of £2.236. After charging expenses 
of operation and administration for the year there remains £14,822. 
Debenture interest was 56.038, instalment of sinking fund £1.000, interest 
on loans £1,301. dividend on preference shares £3,750, balance 
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£6,696, which, pending repayment of the loan (£24,150) the directora 


recommend should be carried forward. 
BRUCE PEEBLES & 00 (LTD.)—Th^ directors report for 1910 state я 


that the trading, after deducting maintenance, general charges, expenses 
of administration and interest on mortgage debentures and unsecured 


debentures, shows an advers> balance of £7,275. Эв, 9d. for the year, 


Attention has been given to extensions of the organisation, especially 
with regard to obtaining business abroad, and substantial improvement 


їз evidenced in the present accounts. Competition has continued to be 


acute and prices have ruled low, but an increased volume of work has 
been obtained and marked progress has been made. All contracta left 


unfinished by ths old company have now been completed satisfactorily. 


CENTRAL ELECTRICAL SUPPLY CO. (LTD.)—The directors’ report for 
1910 states that energy has been supplied to the Westminster Electric 


Supply Corpn. and to the St. James’ and Pall Mall Electric Light Co. 


throughout the year, to the extent of 18,641,190 units. After making 
full allowance for sinking fund and depreciation, the net balance for the 


year is £4,990. 14s. 10d., making, with the amount forward (£36. 6s. ). 
£5,027. 05. 104. The directors propose to pay a dividend of 5 per cent. 


on the ordinary shares fur the year (£5,000), leaving £27. 10s. to be carried 


forward. 


CENIRAL LONDON RAILWAY CO.—At the meeting last week the 


chairman (Sir Hy. Oakley) said the company had carried during the half. 
усаг 19,995.960 passengers. They practically ran 800 trains a day (400 
in each direction), and their fares varied, being 14., 2d. and 3d. During 
the last half-year they had carried 52.495 fewer passengers than in the 
corresponding period out of a total of 2,098,000. In respect to the 2d. 
passengers, they had lost 411,000 out of a total of 6,233.000 ; but they 
had increased the number of 1d. passengers by 305.000. making the total 
number carried at that figure 3.573.000. They obtained 113,000 more 


passengers to and from the Exhibition ; they had increased the sundry 


passengers (the. book tickets) to 44.000. and they had gained 630.000 
through passengers. The average receipt per passenger was less than 
they had received in previous years, but the public appreciated the con- 
venience afforded by the through booking between their line and the 
other tube lines. The incessant competition of road cars and trams and 
all other vehicles for hire on the surface was increasing, and it had in- 
creased very materially within the last two years. He proceeded to 
analys? the accounts, and announced that as a result of appeals against 
thew assessments the rates would be £8.000 to £10.000 a year less. They 
carried five passengers for every car-mile run. and their average receipt 
per pass?nger was 174. The board had considered the question of the 
lighting of the tunnel and carriages in case of an accident, and they had 
already established in cach carriage an automatic system, by which, 
supposing from any caus? the electricity obtained from the works at 
Shepherd's Bush should fail, each carriage could be separately lighted, 
and, in addition, the tunnel Ик» could be lighted, so that people could 
get out of the carriages and walk to the nearest station. Passengers on 
the line might always consider thems:lyes safe. "no same remark applied 
to the bfts. In that respect, provision had been made, should the electric 
power fail. by which passengers could b» taken up or down by means of 
hind machinery. The work at Liverpool-street and Broad-street stations 
was going on. They proposed to provide movable staircases at Liverpool. 
street, and there would be also a lift, so that passengers could us» which 
they chose. The G.W.R. Co. were authorised to construct a line from 
Ealing tu Shepherd's Bush ; but. after communicating with the G.W. Co.. 
they agred that the Central London Co. should make a connection with 
theirline, and they, in tura, would give them access along their line to West 
Ealing. so that passongers to Ealing and the country between could get 
a through train direct to the city. The G.W. Co. have agreed to provide 
electric communication along their line suitable to their purposes, зо that 
trains could run continuously from end to end. They thought there was 
very littl: risk of any loss or trouble in connection with the construction 
of such a connection. Their total expenses would be from £100,000 to 
£120.000. and it would cost them nothing to ran through their junction 
to Ealing, b»caus the G.W. had agreed to bear all expanses in considera. 
tion of their receiving mileage portion of tho fare. 


CHELSEA ELECTR ‘CITY SUPPLY CO. (Тр) тл directors recommend 
a dividend for the half-year to Dec. 31 at the rat^ of 6 per cent. per annum 
on the ordinary share capital. making 5 per cent. for the vear 1910 
(against 44 percent. for 1909), after paving debz2nture interest and plicing 
£12.772 to depreciation fund. £704 to debenture premium redemption 
fund and writirg off £1.089 from cost of extinction of founders’ shares, 
carrying forward £2,290, as against £1,362 in the previous year. 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)—At th» meeting last 
week the chairman (Mr. W. М. Murphy) said there had been a further 
expansion in the passenger receipts, which amounted to £148,820, against 
£L.828, and it was gratifying to tind an increas> of 0-28d. (9-08d., 
nsainst 8.804.) per mile run. The receipts per mile run in Dublin were 
lower than in any of the large cities in the United Kingdom, where they 
“ста generally 10.9. to 1144. рег mile. The parcels department showed 
5o UCreas? of £87. The mineral traffic, in which was included * sundry 
&oods," showed an increas of £157, or about 80 per eent., and the traffic 
yielded а profit of £188. They were endeavouring to further develop 
that business during the night when the lines would oth^rwise be 
idl», and, Tecollecting that the parcel receipts began with £25 gross 
for a year, and that they now reached over £8,000 (with £4,000 profit), 
they believed that there might b^ large possibilities in the further develop. 
ment of goods and mineral traffic. Th» total gross receipts amounted 
to 157.254 for the half-year, or £4,268 more than in the corresponding 
half of 1909. The cost of generating electrical energy had increased by 
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£635. of which £507 was due to an increase of 5d. a ton in the cost of 
coal, and to an increased consumption of coal to meet the additional 
ouput of some 75,000 units. In 1903 they burned 5-01 lh. of coal to 
produce a unit of electricity, but now they used only 4-17 lb. The ditfer- 
ence in the efficiency of the generating plant between seven years ago 
and last year represented a saving of 4,472 tons of coal, or £2.454 а усаг. 
They hoped to improve still further those figures with the new exhaust 
turbo-generator plant they were installing at Ringsend. The balance 
profit (£71,660) was the largest ever earned іп any half-vear, except the 
second half of 1907. A dividend at the rate of 6 per cent. was declared, 


GREAT NORTHERN & CITY RAILWAY CO.— At the meeting last week 
the chairman (the Earl of Lauderdale) said that both traffic and revenue 
had gone up, whilst working expenses had gone down. The total num- 
ber of passengers carried was 5,856,829, against 5,652,556 for the half. 
year ended December, 1909. The introduction of strip tickets in lieu of 
monthly seasons was most popular with the public ; they represent 14.2 
per cent. of the total revénuc, and no less than 24 per cent. of the revenue 
from local bookings, and although the number of season tickets had gone 
down, the revenue from them had increased from £7.272 to £7,752.. The 
total traffic receipts were £1,063 in excess of the 1909 half-vear, whilst 
the saving in cost of working amounted to £648, thus bringing the per- 
centage of working expenses down from 54-35 to 51-08, a satisfactory 
result. The train and car miles were both somewhat in excess of the 
ha If-year of 1909. 


LANARKSHIRE TRAMWAYS CO. — At the recent meeting the chairman 
(Mr. А. В. Monks) said that the trattic revenue showed an increase for 
the first half of 1910 of £4,060, and for the second half an increase of 
£1,340, total £5,400, partly attributable to the Uddingston and New. 
mains extensions and partly to improved trade conditions, There was 
an increase in power costs of £600 for the first half of the year and in 
the second half a small decrease, duo to reduced car-mileage. There 
was an increase of £2,270 in traction expenses (е2 50) in the first and 
£270 in the second half-year), also due to operating the extension lines 
for the full year and increased cost of maintaining the track and 
roliing.stock. The total expenses were up to the extent of £3,110 and 
the net improvement was £2,330. After transferring £8,500 to reserve 
for depreciation and making the песеззагу reserves for local authorities 
and for additional remuneration to directors, the balance allows for 
payment of a dividend for the half year at the rate of 6 per cent. 
(making 5% per cent. dividend for the year) leaving £1,500 to carry 
forward. At the conclusion of the meeting, the application to Parlia- 
ment to extend the time for constructing the extension lines to Moss- 
eud and Bellshill and for powers to run trackless trolley cars was 
approved. 


LIVERPOOL OVERHEAD RAILWAY CO.— The directors’ report for 
the half-year to Dec. 31 states that Bross revenue receipts were 
£38,154. 1s. 4d. and working expenses £27,569. 6s. lld. The total 
number of passengers carried (including workmen) was 5,391,300, 
against 5,090.080 in the June half-year and 5,215,551 in the corre. 
sponding half-year of 19:9. The receipts from passenger trafic 
amounted to £36,909. 15a. 8d., and miscellaneous receipts and interest 
to £1,247. 5%. 8d.. a total of £38,154. 1s. 4d. Deducting working 
expenses and transfer to renewal fund ( £27,569. 6s. 114.) and interest, 
&c. (£4,329. 8s. 2d.', and adding balance brought forward 
(£5,916. 18s. 6d.) the balance is £12,172. 4s. 94., of which £500 has 
been transferred to an insurance fund, leaving available for dividend 
£11,672. 45. €d. Dividends at the rates of 9 percent. on the preferenco 
and of 14 per cent. on the ordinary shares are advised, leaving 
£4,246. 7s. 9d. to be carried forward. 


LONDON ELECTRIC RAILWAY CO.—For the half-year ended Dec. 31 
the capital expenditure (excluding acquisition of the Baker-street & 
Waterloo and Charing Cross, Euston & Hampstead Railways and working 
stocks, was £434,113. За. 8d. Gross receipts amounted to £352,895. 5s. 6d., 
an increase of £6,837. 8s. 9d. on the corresponding half of last year; 
working expenses were £166,968. 48. 4d., a decrease of £4,106. 144. Gd. 
The train mileage was 2,814,635, against 2,912,142, and the car-mileage 
8.636.749, against 8,638,217. After providing for interest and rents, and 
reserving £7,500 for contingencies and renewals, there remains 
£101.454. 9s. 8d., and the directors recommend payment of the 4 per cent. 


‘preference dividend and a dividend at the rate of 3 per cent. on the 


ordinary shares, leaving £3.474. 14s. 2d. to be carried forward. Tho 
company are erecting “escalators,” or moving stairways (which work very 
successfully on several other railways), at Earl's Court station for tho 
exchange traffic between the District and Piccadilly Railways. The 
company are promoting a bill to construct an extension of the Charing 
Cross, Euston & Hampstead line from its present terminus at Charing 
Cross to a point beneath the District Railway station at the Embank- 
ment. The bill also seeks powers to construct an extension of the Baker- 
stroet & Waterloo line from its present terminus at Edgware-road to a 
point beneath the G.W.R. Co.'s Paddington station. Also powers are 
sought to supply electrical energy to certain railways and tramways and 
authorised undertakers, and to authorise the company to use its funds 
for acquiring and working omnibuses, cabs and other road vehicles. The 
Metropolitan District Railway Bill seeks powers to incorporate a Joint 
Committee of the Metropolitan District and London Electric Railway 
Co.s, and to empower it to purchase by agreement the Lot's.road gene- 
rating station of the Underground Electric Railways Co. of London, and 
to lease it to the two railway companies, and for the supply of electrical 
energy to certain railways and tramways and authorised undertakers 
and the companies’ tenants, also for the construction of new railways at 
Earl's Court, &c. The electrical energy for working the London Electric 
and District. Rallways is obtained from the Lot's-road station under 
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the terms of such agreements the amount paid by each of the companies 
is based upon the actual cost to the Underground Со. for working the 
station, plus a small profit. and the interest charges upon the cost of the 
generating station. The directors consider it highly desirable that the 
railways should have complete possession of the generating station from 
which the supply for working the railways is obtained, providing a fair 
price for its purchase ean be agreed upon with the Underground Co. 
The Joint Committee will be empowered to lease the generating station 
for 999 years to the two companies, the generating station when leased 
to become a part of the undertaking of the two companies, 

LONDON TILBURY & SOUTH:ND RAILWAY CO.—At the meeting last 
week the chairman (Mr. A. L. Stride) said that electric traction was one of 
the most satisfactory items in a very satisfactory report. For the miles 
run the earnings of the trains on their own road between Campbellroad 
Junction and Barking were about 81d. per passenger, and thanks to the 
exertions of their partners (the District Railway) the working ex penses 
had been very considerably cut down. He annpuneed that a provisional 
agreement had been entered into with the Midland. Railway Со. for the 
taking over of the whole of their undertaking. 

METROPOLITAN DISTRICT RAILWAY CO.—The directors report for the 
half-year ended Dec, 31 states that the traffic and revenue continue to 
expand. Gross receipts amounted to £500,806, an increase of £21,195 
on the corresponding half of last year, Working expenses were £150,593, 
decrease 42.030. After providing for interest and other charges, and 
wetting aside £10,000 as reserve for renewals, the credit balance is 
£63.02]. 12x; 4d., and the directors recommend a dividend at the rate of 
4 per cent. on the 4 per cent. guaranteed stock and of 3} per cent. on the 
41 per cent. first preference stock. Th? number of passengers (including 
workmen and season ticket holders’ journeys) was 36,562.304, against 
33.902.406 : the average receipt per passenger was 840. against ]-N5d. ; 
the train milage 1.723.881, against 1.63%.100; and the car-mileage 
6,801,374. against 0,464,555. 

NATIONAL ELECTRIC SUPPLY CO. (LTD )—At th: meeting last week 
the ehiirman (Mr. John Booth) said that, notwithstanding trade depres- 
sion, they had added 138 new consumers to their mains, and sold about 
68,500 more units of electricity. The increased us? of metal filament 
lamps, by reducing consumers’ bills (in some cases to one-half). had. pre- 
vented the expansion in the company’s income for lighting. There was 
an increase over last year of about £200 in gross revenue, against a 
decreas? of £1.200 in 1909. Under these circumstances, the company 
might now claim to have turned the corner as regards income. Unfor- 
tunately. the rating authorities increased the assessment, and they had 
to submit to an addition of over £700 a year, with the result that they 
were now prying in local rates alone more than 10 per cent. of their 
total income. After paying 43. a share, making Ts. a share to the 
ordinary shareholders, the balance forward would b» £302. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. iL 72.)— Тһе directors 
report for 1910 stites that supply has been distributed on a total con- 
nection of 12.999 kw.. an increase of 1.134 kw. compared with 1909. 
0,809,716 units were supplied to consumers during the year. Under 
powers given by the London Electric Supply Act. 1908. the company. by 
agreement. with the London Electric Supply Corpn. (approved by the 
Board of Trade). takes over as and from June 30, 1909, the management 
and working of that portion of the London Co.'s undertakirg which is 
situate within the area of the company. The supply for 18 months to 
Doc. 31. 1910. taken and distributed under the agreement, is credited 
in the year’s revenue account, and the cost is included in the item of 
electricity purchased. А dividend of 5 per cent. has been declared on 
the ordinary shares of the Central Electric Supply Co.. in respect of which 
£2.500 will be payable to the company. The пума boiler plant at the 
Carnaby-street works has been reconstructed with automatic furnaecs 
for the consumption of bituminous coals, and the Mason’s-yard works 
are in process of re-equipment as a transformer sub-stution for high- 
pressure supply. The depreciation of plant rendered obsolete by these 
changes amounts to date to £10,431. Өл. 54. This the directors have 
provided by taking £8.500 from the contingency fund and the balance 
(£1,031. Os. 29.) from the net revenue of the year. They have further 
carried £4,000 from net revenue to credit of contingency fund. Fhe net 
yrotits for КИО applicable to dividends on shares amount to (27.000. 2s.8d. 
After adding balance forward (£2,025, 13s. 2d.) and deducting interim 
dividend for half-vear ended June 30 at the rate of 7 per cent. on pre- 
ference shares (£3.500) and 10 per cent, on ordinary shares (£10,000). the 
balance to be dealt with is £15.615, 123. 194. ‘The directors propos? to 
pay the balance of the dividend on the 7 per cent. preference shares 
(£3.500) and a dividend on the ordinary shares of 58. per share, makirg 
(with the interim dividend) a total distribution of 10 per cent. for the 
year (£10,000), leaving £2.115. 15s. 10d. to be carried forward. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)--The gross 
profit for 1910 was £3,094. 7s. ld., compared with £2,152. 10s. 1d. in 
1909, and the net protit £1,415. 15s. 9d., against £507. 115. bd. It is 
proposed to transfer £1,000 to a sinking fund for redemption of deben- 
ture stock and to carry forward £445. 15s. 94. Notwithstanding the 
almost universal use of the metal filament lamp, the output shows only 
a small decrease, while the revenue from current increased by £800. 
The Board have given serious consideration to the improvement of the 
position of the company, and have decided to instal three new gene- 
ratiug sets to replace others which are no longer economical. Arrange- 
ments have been made for the provision and repayment of the neces- 
sary expenditure, and it is not proposed, therefore, to increase the 
capital. 

YORKSHIRE ELECTRIC POWER CO.—'Ihe receipts from the sale of 
energy and for work charged out to consumers, &c., amounted for the 
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усаг 1910 to £37,513. 17s. 5d., against £25,762. 17s. Id. for 1909 and 
£18,643. 2s. 74. for 1908. Gross profit for the year was £11,507. 13s. 10d., 
against £6,087. 93. 114. and £2,819. 43. 11d. for 1909 aud 1908 respec- 
tivelv. After payment of interest, the profit is £6,593. 7s. Od., against 
£2.64. 13s. 6d. and £717. 12s. 84. The net profit of £6 505. 7s. €d., 
with £3,382. 6s. 2d. brought forward, makes £9,835. 15s. 8d., and the 
directors recommend a dividend at the rate of 6 per cent. on the cumu- 
lative preference shares, requiring £435. 83. 4d., the carry forward 
being £9,450. 5s. 4d. | | 

An agrecment has been made for bulk supply t» Whitewood Council 
and a supply is being given to Electrical Distribution of Yorkshire 
(Ltd.: for Castleford. Later in the vear the western mains were ex- 
tended to Southowram, Elland, Greetland, Stainland, Sowerby Bridge 
and Hipperholine, in the last two of which places the Electrical Dis- 
tribution of Yorkshire has undertaken distribution. Extensions have 
also been made to the southern mains from Clayton West to Barugh 
and Silkstone, and a further extension is now being made to Penistone 
where a supply will be given in the course of а few weeks. All these 
extensions have been made to supply consumers with whom agree- 
ments had already been concluded. There has been a steady growth 
year by year in the use of the company’s supply in districts where 
mains were first laid. and the company is also benetitiny by the longer 
hours worked by old customers owing to improvement of trade. 
During the past two vears the mains have been extended into a number 
of new districts and the same satisfactory increase of demand is now 
being experienced over the wider field of operations. — Whilst the 
erection of overhead mains has enabled extensions to be made that 
are earning а satisfactory revenue, they have considerably increased 
the payments for rents and wayleaves. The value of the compinys 
supply as ап aid and an inducement to the development of new 1п- 
dustries in districts in which it is available is becoming таоге fully 
appreciated. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)— After 
paying all expenses (including repairs and maintenance) the net 
receipts in 1910 were £29,109. Adding £9,654 brought forward, tho 
available ba'ance is £38,763. After paying debenture interest (£11,653), 
interest on 6 per cent. bonds (£932), providing reserve and depreciation 
£7,259), capital expenditure paid out of reve iue ( £805). paving of per- 
manent way (£4,500), &c., £2,000 is carried forward. The number of 
passengers carried was 9,220,853 and the car. miles ran 1,719,025. 
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NEW COMPANIES. 


J. Н. BALLANTYNE & CO. (LTD.) (7,775 )—Rez. in Edinburgh on 
Jan. 30, capital £1,000 in £1 shares, to carry into effect an agreement 
between Annie Е. Ballantyne and J. Н. Ballantyne, and to carry on 
the business of contractors, manufacturers and dealers in electrical 
goods. Private company. First directors, Annie F. and J. Н. Ballantyne. 
Reg. otlice, 8°, Hyndland-road, Glasgow. 

INTERNATIONAL SYND. FOR ELECTRIC WATER POWER & PUBLIC 
WORKS CONCESSIONS LTD.) (115,955) — Heg. Jan. 51, capital £10,020 
in £1 shares (9.000 “А” and 1,020 “ В”), to carry on the husiness 
indicated by the title. Private company. 

RECEIVERSHIPS. 

HOWE ELECTRICAL ENGINEERING CO. (LTD.)—Notice of the appoint- 
ment of A. Threaves, C.A., 7,, Vietoria-street, Liverpool, аз receiver 
aud manager, on Jan. 27, 1911, under powers contained in debentures 
dated May 21,1910, has been filed. 

THOMAS’ PATENTS (LTD.)—E. Е. Peirson, 17, Hertford street, 
Coventry, ceased to act as receiver or manager on Dec. д1. 
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CITY NOTES. 


MEMORANDA (Feb. 9).—Bank rate 4 per cent. (since Jan. 25, 1911 
Price of silver, 25id. peroz. Consuls 73: —8).. for money ; 80 —890! for 
account. Consols Pay Day, March 1; Stock and Shares Continuation 
Day, Feb. 22; Ticket Day, Fc». 25; Pay Days Feb. 10 & 24; Mining 
Shares Carry Over Day, Feb, 21. 

Priors оғ Mrtais (London).—Copper, cash, 515; three months, 
55}. Lead, English, 15: —15:; foreign, 151—151; cash. Spekter, 
23: 951. Tin, English, 18141—182! ; foreign, 1814 cash, 1814 three 
months. Jron, Cleveland, cash. 49/, three montks, 49/101. 


MATHER & PLATT (LTD.)—4 dividend of 5 per cent. and a bonus of 
2! per cent., making 12 por cent. for the vear isannounced on the ordinary 
shares. In December, 1909, 200.000 new ordinary shares were issued 
asa bonus out of the reserve fund, and in February, 1910, a bonus of 2 
per cent, was paid on them. Tne return on the original shares was the 
same as now. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
been asked to grant quotations to £50,000 additional 4 per cent. guaran- 
teed debenture stock of the Central Electric Supply Co. (Ltt). and a 
further issue of 10.723 £5 fullv-paid 6 por cent. cumulative preference 
shares of the United Electric Tramways of Monte Video (Lt). | 

TELEGRAPH CONSTRUCTION & MAINTENANCE co.—The directors 
have declared a dividend of 10 per cent. (Е1. 4s. per share), together 
with a bonus of 5 per cent. (128. per share), in addition to the 5 per 
cent. already paid, making 20 per cent. for 1910. 
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The Pretoria Pit Disaster. 

IN commenting upon this disaster immediately after its 
occurrence we stated that the pit contained no electrical 
apparatus, and that consequently the disaster could not be 
attributed to алх became known 
subsequentiy that the pit did contain electrical equipment, 
but we are glad to be able to record that no substantial 
evidence was brought to show that this plant was the cause 
of the explosion. 


electrical cause. li 


Some witnesses made assertions to the 
effect that a certain oil switch was faulty and had been seen 
to arc. хро evidence, however, entirely failed to 
corroborate anv such view, and a perusal of the evidence 18 
sufficient to dispel anv such idea. Ic is not difficult. to 
discern a somewhat natural desire on the part of the men to 
throw suspicion if possible on some elecirical device, and 
their statements must be considered in that light. The story 
that this iron-cased oil switch had been seen to glimmer 
would suggest to any engineer that fairly persistent arcing 
must have occurred for anv light to be visible with the 
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box closed. Careful examination of the switch, however, 
proved that there was no evidence of burning or sparking, 
and that there was verv good ground for believing no 
explosion had taken place within the box. Although oi] 
was spilt in removing the switch for inspection, there was 
still sufficient to cover the contacts. We can only conclude 


that the suggestion of sparking had no foundation in fact. 


oe 


THE verdict of the coroner's jurv was to the effect that 
the explosion was due to a faulty or overheated safety-lamp. 
It 13 fortunate that a definite conclusion should have been 
reached, for it is always most unsatisfactory when the cause 
of а disaster cannot be ascertained. We do not know to 
what extent the average safetv-lamp can become heated in 
ordinary use, but it should be clearly understood by the 
user that the safetv of such a device depends essentially 
upon the gauze being maintained соо]. The present 
disaster shows that the safetv-lamp is not to be trusted 


| implicitly, and it is quite possible that other unexplained 


accidents may have been due to the same cause, directly 
or indirectly. So long as the light of the miner depends 
upon flame there will be эп excuse for carrving and using 
matches, whatever regulations there шау be to the 
This being so, it 18 worth consideration whether 
something more cannot be done with the miners electric 


contrary. 


lamp. There have been many attempts, but such lamps 
have not found favour in this country. Possibly the lamps 
so far produced have not been sufficiently robust for а min- 
ing life, or the process of charging may have compared un- 
favourably with the trimming and filling of the ordinary oil 
lamp. However that may be, it seems highly desirable that 
the makers of such lamps. whether using primary or 
secondary batteries, should make some further attempt at 
a satisfactory solution of the problem, 
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E.M.F. of the Weston Cell. 

THe wisdom of the step taken bv the last International 
Conference on Eiectrical Units and Standards, held in 1908, 
In appointing an International Scientific Committee with 
powers to alter experimental figures as they might become 
modified by further research, is shown by the fact that the 
E.M.F. of the Weston Cell has now been found to be some- 
what lower than the value adopted by the Conference. 
The National Physical Laboratory, and the Bureau of 
Standards at Washington have 


Issued statements to 
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the effect that the E.M.F. of this cell is 1-0183 international 
volts at 20°C., or one part in 10,000 less than the provisional 
value assigned to it in 1908. Similar variations from the 
standard figure are certain to be found from time to time 
in certain quantities, and it is a great advantage to be able 
to issue an official value at intervals instead of using a value 
which is officially correct but admittedly wrong, as was the 
case for years with the Clark standard cell. АП certificates 
issued by the National Physical Laboratory will be based 
upon the value given above from January Ist of this vear. 
It is also satisfactorv to note, as will be found stated in a 
brief account that we give elsewhere of the work carried 
on at the National Physical Laboratory during the past 
year, that the Weston cell is now being made Бу manu- 
facturers in this country very successfully. [t has taken 
our workers a long time to give up the Clark cell, which 
firss saw ligit in this country, bat there is no question now 
as to the superioritv of the Weston cell, and therefore it 15 
well that it should be adopted generally in electrical work 
without further delay. 


20552 
Overhead Transmission Lines. 

ALTHOUGH а few vears ago electric power transmission 
and distribution bv overhead conductors was regarded with 
distrust Бу most people in this countrv, this feeling has now 
to а considerable extent disappeared, probably largely due 
to the infrequency of mishaps with overhead tramway 
wires. If the cost of transmission lines is to be reduced to 
a minimum. so that a cheap power supplv will be available 
over large areas, overhead mains are essential, and it is not 
surprising that the comparatively rapid development. of 
several of the larger British power supply companies during 
the last vear or two has resulted in much more attention 
being paid to the erection of such lines. Indeed, it mav 
come as a surprise to some engineers to learn that the 
North East Coast Power Supply companies will have at 
the end of this vear about 130 miles of overhead mains in 
usc. А good idea of the nature of this installation can be 
gathered from the descriptive article we published a few 
weeks ago, and it is interesting to compare the methods 
adopted over here with those favoured abroad. For this 
purpose the recent Papers by Mr. W. T. TAYLOR and 
Messrs. В. B. Matruews and С. T. WILKINSON. read before 
the Institution of Electrical Engineers, are instructive, 
although, of course, it 18 improbable that such high volt- 
ages as are there considered will be emploved in this 
country, at anv rate in the near future. | 


саке 

IN this connection attention тау be called to the fact 
that in its summary of the past vear's developments, the 
“ Electrical World " stated in a recent issue that pressures 
of from 50,000 to 70,000 volts have now become standardised. 
a pressure of 110,000 volts being maintained in only а very 
few plants; moreover at this last-mentioned pressure 
mechanical considerations w ЇЇ usually determine the size 
of conductor, so that апу further increase in voltage 
would mean unnecessary risks for а verv small gain in 
efficiency. It may be noted that Mr. B. M. JExkiN did 
not agree at the meeting last week with those who thought 
that а pressure of 20,000 volts would not have to be ex- 


ceeded in schemes in this country. Doubtless, he had in 
mind the possibility of the transmission of electrical energy 
direct from the coal fields. р 
however, is extremely problematical. 


The success of anv such scheme 
In regard to the 
discussion in. general, this certainly was disappointing. 
and we hope that its conclusion on the next occasion will 
be of greater interest. 


=== 
The Olympia Electrical Exhibition. 

IN another part of this issue we publish а report of the 
first meeting of the Advisory Committee of the 1911 Elec- 
trical Exhibition which will be held at Olympia. Mr. E. 
CUNLIFFE OWEN was in the chair, and a discussion took 
plaee upou a nuniber of suggestions which had for their 
object the attracting of the general publie to the Exhihi- 
tion, We have previously pointed out in our columns that 
the Exhibition 1$ а great opportunitv to popularise the 
uses of electrical energy, not only for lighting but also for 
cooking, heating and power. Some of the proposals dis- 
cussed related to exhibits of X-ravs and wireless telegraphy ; 
also the installation of a publie telephone exchange. While 
these will no doubt impress the publie and will be useful 
as attractions, we think that they have a tendency to 
mystify rather than to educate. The element of mystery 
regarding electricity should not be encouraged in the public 
mind, particularly at the present stage of the development 
of electricity supply. Most of the electrical manufacturers 
who are busy creating a demand for electricity consuming 
devices will, of course, put forward exhibits which will not 
only educate the public but will encourage them to pur- 
chase electrical apparatus. It is this movement which the 
Exhibition authorities should do their utmost to foster, and 
we hope that a concerted effort will be made by the elec- 
tricity supply authorities in London to point out the essen- 
tial differences between electricity and gas, and that an 
electric supply service can do a great deal in relieving 
the daily work of existence. The electrical industry has 
entered upon a definite commercial stage from the publie 
point of view, and the Olympia Exhibition should give it 
а powerful send off in the direction which will firmly 
establish ideas in the public mind as to the necessity of 
using electricity for every conceivable purpose. 

— MM 

* Тһе Central. "—' The January issue of this magazine seems 
to contain quite as many arcieles as usual of sciencific interesi. 
These include: * Crystal Séruccure and Chemical Consticution,” 
by Prof. W. J. Pope; “ The New Engineering Laboratories of 
the Central Technical College," by Prof. W. Е. Dalby (this 
arcicle is excellencly illuscraced) ; ^^ Cross-Channel Steamers,” 
by Мг. С. W. Tripp (this also contains a number of photo- 
graphs); and " The Bonus System in a Machine Shop,” by 
Мг. А. С. Branch. The doings of old scudencs, especially 
those who have recently lefi the college. are fully chronicled, and 
in chis connection it is interesting to note the scacemeuz that of 
the electrical engineering students who comple:ed their course 
lass summer, 75 per cenz. had obtained positions before the end 
of the session. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Assab —Perim ............. -... July 8, 1909 — 
Malta— Tripoli..................... April 20, 1910 — 
Latakia—Palura  ............... May 26, 1910 = 
Tourane - AMOY... ............. . Sept. 25, 1910 == 
Teneriffe—St. Louis ...... ..... Oct. 27, 1910 — 
Djedda—Suakim .. ............ Dec. 30, 1910 ... —- 
Cap Haitien --Puerto Plato... Feb. 8,1911 ... Feb. 13, 1911 


Constantinople- - Odessa......... Feb. 14, 1911 Е.. — 
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Automatic Telephones. — The “ Electrical Review and 
Western Electrician” states that the Illinois Tunnel Co. of 
Chicago, has secured over 37,000 consumers for its new auto- 
matic telephone system. Four exchanges in the central busi- 
ness districts are practically completed and four other exchanges 
are being equipped in the outlving districts. The system is 
being laid out with a contemplated ultimate capacity of 
1.000.000 lines, 

* Proceedings?" of the Physical {Society of London.— 
Owing to an alceracion in the publications, Papers read before 
the Physical Society of London in future will appear in general 
only in the " Proceedings " of the Societv. and not in the 
" Philosophical Magazine.” The “ Proceedings ” and other 
publications are now obrainable by the publie from the pub- 
lishers to the Society, " The Electrician " Printing & Publishing 
Co., 1, 2 and 3, Salisbury-court, Fleet-street, London, Е.С. 


"The Dielectric Strength of ОЦ.??— Евватем.— п our 
abstract of chis Paper bv Mr. H. W. Tobev, which appeared in 
THe ELECTRICIAN for January б, 1910, ап error occurs on 
р. 493 in che paragraph headed “ Paper Filters.” Towards 
the end of this paragraph a statement was made to the effect 
tha; the dieleceric screncth (measured between lin. dises 
placed ,', in. apart) reached values as high as 60.000 to 
10.000 volis. The distance between the discs should have 
been ^ in. 

Presentation to Sir Wm. Crookes.—" Nature " siaces that 
m December, 1910, а circular. signed by Profs. В. Meldola and 
W.J. Pope. was sent to а certain number of the Fellows of the 
Royal Soctecy. invicing subscriptions to a fund for the purchase 
of a portrait of Sir William Crookes, bv Мг. Е. А. Walton, of the 
Royal Scoctish Academy. Our contemporary learns chat the 
necessary fund. of which Lord Avebury is treasurer, has now 
been raised. and that the porcraié was presented со the Roval 
Society ac а meeting of the subseribers held at Burlington 
House vesterday. 

Telephone Communication between New York and Denver. 
According to the “ Electrical Review and Western Electrician.” 
the new long-distance telephone line between Omaha and 
Denver has been practically completed. chus finishing the con- 
tinuous circuit between New York and Denver, a discance of 
2,500 miles. Early in December lasé а conversation was 
carried on between these two cies, Refinements in the 
adjustment of the equipment are now being made, and it is 
believed the line will be ready for regular commercial use very 
Shortly. 

Electric Motor Trucks for Dock Working.—14 stevedores 
with hand trucks have beeu displaced at the Hoboken docks of 
the Hamburg-American Line by a three-wheeled electric plat- 
form truck of 1 ton capacity, which has a low platform 5 fè. by 
12 ft. without sides and can travel 24 miles a day on one charge 
at а rate of 44 miles ап hour. Two similar 1-ton trucks and 
two three-whecied trucks with a carrying capacity of 4 tons are 
used for transferring castings and finished parts from one part 
of a factory in a large industrial plant to another and between 
factory buildings. Thev can be taken on the goods lifts to anv 
floor in the faciory buildings. | | 


London, Brighton & South Coast Railway Electrification.— 
We announced some time back that а complete survev of the 
L. B. & N. C. ВУ. Cos route between London and Brighton 
Was being conducced under the supervision of «he Company's 
consulting engineer, Mr. Philip Dawson. There have been 
Tumours that a decisive step is to be taken by the Company in 
regard to the imporcanz work of converting their entire route 
between London and Brighton to elecirie traction. We have 
been unable, however. to obtain апу confirmation of chis report. 
that an announcement of this character is likely to be made 
immediately. | 


. The Queen's Engineering Works Mazazine.— The current 
issue of this interescing magazine is prefaced by an excellent 
portrait of Mr. Richard W. Allen. The articles cover а wide 
Tange, and include the following on engineering subjects : “ An 
Electrically-operazed Gas Works," by Mr. J. A. Smith: “ The 


N 4 . s i 
Selection aud Making of an Aerodrome,” Бу Mr. J. Clutton ; 


“ The Elecérical Equipmeni of an Indian Railway "anon hy 
Mr. А. Н. Хау. The chairman of the Company deals witha 
" Review of Events in 19107 and 7 Education. m Engi- 
neering.” The magazine is well dlustraced and includes two 
photographs showing those of the employes who are members 
of the Terricorial Force, in full war paini. We поле. however, 
that no officers are included in chis lictle band. 
an omission that mighe easily be remedied. 
Control of Motors.— А paient which relates to a method 
of electric motor control, depending upon ihe сов. то] and varta- 
tion of a local source of energy rather then through specific 
arrangements of che propelling morors, was issued on December 
20, 1910, in the Uniied Scaves to Mr. Н. Ward Leonard. The 
applicacion of the invention is to the operacion of electric locomo- 
tives, reversible rolling mills. mine hoists. warship curret-turming 
and similar work. One of che principal features claimed in the 
patent is the employment of a source of energy divided into two 
secondary sources by means of transformers, the low-voliage 
windings of which are used in parallel to secure the maximum 
torque aud in series £o secure maximum speed, Each of these 
two windings supplies half of the maximum voltage and half of 
the maximum current, the toral watt capaci v, weight, size and 
cost of the energy transformers being thereby reduced, it is 
claimed, to about one-half of that previously required. By 
dividing the supply windings inco four secondary sources it 15 
claimed that the wait capacity of the transformers can be reduced 
to one-fourth of thet of che motors controlled. By che inven- 
tion a constant power can be employed wiih a torque varying 
() her claims relace со а motor-control 


Surely chis is 


inversely as che speed. 
svstem in which the speed is controlled noc only by variable 
voltage supply to the moror armacure, bui also by varying a 
separately excited field winding of the тоог, Sall another 
sec of claims relaces to a compound-wound mocor having a 
‘ана е voltage supply for iis armature end a series-field. wind- 
ши, to obtain conirol over a certain renge, and х апо ег 
field winding, the current in which is weakened to ора higher 
speeds. The patent drawing illusireces the use of a high- 
cension single-phase source of energy 2nd а locomotive carrying 
two transformers, the energy being supplied at variable voltage 
to the propelling motors. 


Hydro-Electric Supply at Winnipeg.—" The Times Engi- 
neering Supplement " states that the first раге of the hydro- 
elecirie power plant for the ciev of Winnipeg is now nearing 
completion. When fully developed the plant will rank among 
che largest low-pressure turbine installations in that part of the 
world. The power-house, sizuated on the Winnipeg river, 
about 70 miles from the сісу, has been buile for the accommo- 
dation of 73,000 н.р.. and when the whole plant is installed 1% 
will contain 14 generator units of 5.200 н.р. maximum outpue 
and two exciter units of 500 Hp. The firsc inscalment of the 
new plant consists of five generator unics and the two exciter 
sets, Which have been supplied by Messrs. Jens Orien-Boving 
& Co.. of London, and are now being erected. All the unics 
have horizontal shafes. The large turbines, which are placed 
in open pits built of reinforced concrete, run a£ 104 revs. per 
min., and each consists of two wheels discharging into а com- 
mon suction casing. The head is 45 fr.. and each wheel сап 
pass, at full gate, 4.000 gallons per second. The exciter tur- 
bines work at 400 revs. per min. The cocal length of the shafi: 
of the large turbines and elecirie generators is 50 fe.. and the 
height of the turbines is 13 ft. above che pi? floor. The control 
is effected by powerful and quick-acting oil pressure automatic 
speed governors, Each unit has из separate oil pump. driven 
by belt from the turbine shaft, and oil pressure accumulator, 
but an inter-connecting pipe system is fiiced, bv means of which, 
in case of a breakdown in one of the pumps che corresponding 
governor can be supplied with oil from che other unis. The 
guide wheels are of the wicket-gace type with vanes of cast 
steel. The runners are made of cast iron with steel plate blades 
fused into the rim and dises by a special process. The turbine 
shafis are of nickel steel and run in three bearings. one Babbic 
ring-lubricared bearing im the generator room and two im- 
mersed Babbic bearings ficted with automatic grease compres- 
sors. | 
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The “Motor Drive ” on a Farm.— The © Electrical World ” 
reports that a large electrical manufacturing company recently 
received au order from а farmer in Kansas for a 30 н.р. motor to 
drive some of Різ farm machinery. The farmer wrote that he 
had read of the advantages and economies of che electric drive, 
and from one of the company’s catalogues had selected the 
rating, speed end voltage of the motor he thought fitted for 
his needs. As the amount of the full list price of the motor 
eccompamed the order, the machine requested was shipped 
immediately wichout further іту. Full wiring diagrams 
accompanied the motor, but two weeks later the farmer wrote 
back that his new motor would not run. He was sent а letter 
of instruccion and more wiring diegrams, but again the answer 
came back thet. although everything was connected up just as 
shown in the drawing, the moror still refused co budge. Finally 
the electrical manufactory sent one of iis men from a Western 
office to inspect the Kansas farm installation and determine 
the trouble. He found the motor wired up exectly as the plans 
called for. but he also found that there was no supply of elec- 
tricity унин 20 miles of che truly “isolated” motor installa- 
tion, The disappointed farmer, to whom the necessity for a 
source of energy supply had never occurred, chen sadly acce pred 
the generous offer of che menufeeturer to teke the machine off 
his hands at cose price and treac ilie whole trensaction as a joke. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Dr. К. Goldschmidt describes an alternator for the direct pro- 
duction of electric waves for wireless telegraphy. 

We describe an automatic regulator for generators which has been 
devised by Mr. Н. M. Taylor, borough electrical engineer of Middles- 
brough. and Mr. В. Н собор. 

The report of the Departmental Committee on the use of clec- 
tricity in mines has been issued. An abstract of the report is given 
and the special rules as revised by the Committee. This subject is 
discussed in our Lerding Article. 

At a recent mectine of the Birmingham Local Section of the 
institution of Eleetriez] Engineers a P. рег was read by Мг. L. В. 
Mounttorth. on ©“ The Electrical Undert king of the Birmingham, 
Tame and Lea District Drsinsge Board.” 

At the meeting of the Ta-titution las) week the adjourned dis- 
enssion took рее on the Popes by Мг, W. T. Taylor and Messrs, 
К. B. Mitth ws and С. T. Wilkinson on high-pressure tr:nsmission 
line "Төз Papers heve also been discussed by the Manchester 
and New astle-on-Tvce Locas] Sections, 

An aecount is given of the past vear's work, so fer as it relates to 
electrical matters; at the Ханов Physical Laborato v. 

At à recent me ting of the Ronteen Society Prof, W. Salomonson 
read a Pape on tne induction ео. 

Hompstoed (London) Council ere converting for ¢l-etrie lighting 
the remeining 429 inezndoscent ges street lamps. 

Bradford Tramways Committee have placed an order with Dr. 
Zani, of Milan. for è " Filovis ^ treckless trolley vehicle. 

Legal, Эп Vridlov the Court of Appeal dismissed the appeal of the 
defendants шир tue prdgment ot Mr, Justice Nwinfen- Hady in the 
action brought bv Mr А. В. Gill ашат! J. Stone & Со, The action 
related to стосе тале patents for eleetrie train lighting. 

Com, anis Me МЕРЕ aud Hi» ports, Tre report of tke directors of 
the London United Tromweys states trat there has been a sub- 
stenti:l iperess? m esrnings during the past veer, end extensive 
repairs to the permen nt way and rolling stock «re boing carried out. 


The гохогче of the Natioasl Telephone Co. for she half-vear to 
December |» it shows гт ine reise of $14122, end tne working ex- 
penses am increcse of £02,250. Th rovalty to the Post Office for 
the palf-ve:r was £167.613. 5s. 10d., and the profit balance £561,056, 
an inereese of £37.615 on the corresponding half-veer of 1909. After 
paving the dividends set ont. the directors transfer £200,000. to 
reserve, Additional e change and private stations to the number 
of 14.324 were erected. ard £202,657, 95. 11d. expend: d on езара] 
aecount Чи их the period, 

The report o£ the directors of the Mackay Companies gives par- 
ticulars of the eXtensious of tie evstem and the progress made during 
the past vear. 

The report of the directors of the London Eleetrie Supply Согра. 


states that a new contract has been entered into for the supply ot 


electric power up to 3.000.000 units per annum to the London. 


Brighton & South Coast Railway Со. The contract is for 17 years, 
and an order for turbine plant of 14,000 H.P. has been placed to deal 
with it. 

OBITUARY. 

Cor. EvsrACE J. А. BALFouR.—We regret to record the death of 
Col. Eustace J. A. Balfour, which took place at Whittinghame, 
N.B., on the 14th inst, Deceased, who was à brother of Mr. A. J. 
Balfour. was chairman of the St. James & Pall Mall Electric Light 
Co. (Ltd.) for many vears till 1908. He also took a keen interest in 


the Volunteer movement and in all questions pertaining to home 
detence. 


PERSONAL NOTES. 


Мг. H. R. Harper, city electrical engineer. of M ]bourne (Vic- 
toria). arranged to sail in the ** Malwa” on Wednesday last to com- 
mence his seven or eight months’ tour of the Continent of Europe, 
England and America. Mr. Harper intends to collect information 
on the latest types of electrical plant in use, and proposes to instal a 
large storage battery at Melbourneon his return. 

Mr. Н. В. Moors hes been appointed consulting engineer in con- 
nection with the new electric tramways at Geelong (Victoria) at 
Ут per annum. 


APPOINTMENTS VACANT AND FILLED. 


A prominent American company requires an experienced designer, 
thoroughly familiar with eleetrical and mechanical design of large 
turbo-dvnamos, See advertisement. 

A designer is required by a large manufacturing firm in the Mid- 
lands as first assistant to the chief electrician. Candidates must 
have a thorough theoretieal and practical training and extensive ex- 
perience in the design of d.c. machines with a first-class firm. See 
advertisement. 

A meter repairer and tester is required by Harrow Electric Light & 
Power Со. Applications to the Engineer by the 18th inst. 

A working foreman electrician is required at Bristol Docks. 
cations to the Engineer. Cumberland-road. Bristol. 

The Lanca-hire Dynamo & Motor Co., Traftord Park, Manchester, 
advertise for a draughtsman (d.e. and a.c, dynamos). 

The Council of the Indian Institute of Science (Bangalore, India) 
are about to elect a professor of organic chemistry. Commencing 
salary £1.000 per annum, inereasing by annual increments ot £50 to 
£1.250. Applications to the secretary of the Advisory Committee, 
Мг. В. Whytlaw Gray, University College, Gower-street, London, 
W.C, by Feb. 28th. 


Appli- 


Falkirk Council have appointed. Mr. Harold. Ransom burgh elec- 
tries! engineer at а salary of £200 per annum, in succession to Mr. 
John М`МИал. resigned. 

The short Pst consisted of Mr. Ransom (assistant at Falkirk), and 
Messrs, В. ХМауие (St. Helens). Arthur Howell (London) and Richard 
Н. Whittington (Falkirk). 

Mr. Е. Н. Edwardes has been appointed gener ral manager of the 
Lanezshire United Tramways Co. in succession to Mr. J. В. Salter, 
deceased. $a 

Dr. Steele has been appointed professor of chemistry at the new 
University of Queensland. 

Mr. Е. В. Brown bzs been appointed lecturer on electrical engineer- 
ing at Melbourne (Victoria. А U niversit v. 


INSTITUTIONS S AND SOCIETIE5. 


Royal Society.—At 2 mecting of this Society vesterdiy the follow- 
ing was among the P pers read: ** The Production and P r.perties 
of Soft Röntgen Rediation.” by Mr. В. Whiddington. 

Glasgow Sec ion of the Institution of Electrical Engineers.— The 
members of this Section hel! a most successful smoking concert on 
Saturday last. under the chairmanship of Mr, Sem Махог. The 
artistes included Messrs, J. А. Paton. Т. Nixon. Chas. M Farlane, 
J. В. Semple. T. Rippon, M. Morton, D. Kirkpatrick, W. Hood, 
А. Shaw. А. M Kerrow and the Humorous Vagabonds. 


Institution of Civil Engineers. — We are informed that Mr. James 
Swinburne, Е.В... is for the time being unavoidably prevented from 
delivering the lectures on ^* The Uses of Chemistry in Engineering ” 
to the students of this Institution. Arrangements, however, have 
been made for their delivery on March 24th 2nd 31st. 

The annual conversazione has been fixed to take place on Thursday, 
June 20th, at 8:30 p.m. in the Royal AlbertHall. 


| 
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Th. nstitute of Metals.—Arranygements for the forthcoming meet- 
ings of this Institute at London па Newcastle-on-Tyne are already 
well advanced. The next mee ing of the Institute will be the second 
May lecture, which is to be delivered in London oa Friday, May 12th, 
by Dr. G. Т. Beilby. F.R.S. Dr. Beilby hes cho en as his subject 
“ The Hard and Soft States in Metals" The utumn meeting will 
this vear take place at Neweastle-on-Tyne en Wednesday and 
Thursday, September 20th and 2156 An influential local com- 
mittee, of which the Hon, С. А. Parsons, C. B... F.R.S.. is chairman, 
and Dr. J. T. Dunn honarary secretary, has been formed, and is 
making such arringements that the suce ss of the meeting is already 
assured, There appears to be no doubt that the important and far- 
reaching research that has beon inaugurated by the Institute into 
the causes of the corrosion of the по :-ferrous metals is responsible 
in a lar e measure for the rapid growth in the membership of the 


Institute that is now taking place. 


Mining Institute of Scotland. — 4t a meeting held on the 8th inst. 
at Glazjrow. а Paper Бу Мг. Ч. Stevenson on " Recent Progress in 
Mining Nwitehvear " was discussed. A brief abstract of this Paper 
appeared in THe ELECTRICIAN of January 6 (p. 355). Mr. А. Ander- 
son (Motherwell) thought that it would be universally agreed, when 
dealing with the question of inductive circuits. that the secondary 
was of much more importance to the individual handling the 
apparatus than the primary current. Neither users nor accidental 
abusers of electrical apparatus could give too much thought to this 
subject. He was sorry. that the author had limited his Paper to 
triple-pole oil-break switehes, since. in Scotland there was more 
continuous current than three-phase plant. Mr. D. Martin (Glasgow) 
agreed with the author as regards the necessity for simplicity. &с.. 
but the accidental loss of a key for a padlock on a cubicle might be 
serious from the point of view of safety. After Mr. Stevenson had 
replied the discussion was adjourned, 


Annual E inner of the Yorkshire Local Section.—On Friday last, 
the 10th inst.. the Members of the Yorkshire Local Section of the 
Institution of Electrical Engineers dined together at the Hotel 
Metropole, Leeds. Phe chair was occupied by Мг. T. Harding 
Churton, and amongst others present were the Lord Mayor of Leeds 
(Mr. W. Middlebrook. М.Р.). Мг. N. Z. de Ferranti (President of the 
Institution), Mr. Robert Hammond, Mr. P. F. Rowell (Secretary of 
the Institution), Ald. C. F. Tetley (Chairman of the Leeds Tramways 
and Electricity Committee), Ald. F. Kinder. Мг. Sam Mavor (Chair- 
man of the Glosgow Local Section), Mr. J. H. Wiekstead (Viee- 
President of the Leeds Chamber of Commerce), Mr. W. Hartnell, Mr. W. 
Emmott, Mr. €, Wilkonson, Mr. W. B. Woodhouse and Mr. H. Diek- 
inson (Hon, Secretary of the Loca! Section). 

The loval toasts having been honoured, 

Mr. Robert НаАммохь proposed 7 The City and Trade of Leeds.” In 
doing so, he presumed that all engineers were agreed on one point. viz.. the 
desirability of low eosts and short speeches. In referring to the Leeds 
electricity. works and his early connection with the installation, he was 
glad to say that the wonderful record costs with which they started had 
been sust uiped most admirably by tbe indefatigable secretary of the 
Section, Mr. Н. Dickinson, Thess low eosts would bear comparison with 
any other steam-driven werks in tke werld. The electrie tramways 
system was comparable with any tramways in the world. On the return 
of the deputation which visited Vienna, it was stated that they had not 
seen anything so good as they had in. Leeds, and he (Мг. Hammond) 
could fully endorse that opinion. 

The Lorp Mayor. in responding, said he had been particularly im- 
pressed by the careful mapnerin whieh the Феба of all the electrie mains 
in the City were kept. One topie was alwiys in. their minds —that 
electrical engineers would so extend the use of electricity that they would 
lessen the mne dray back of City life and dispel the cloud of smoke which 
hung so heavily on many cecasions. Не had heard that day that this 
winter had been more free from the fog fiend than any winter they had 
known for many years, and that one of the principal factors had been the 
күн use af electricity rather than the decrcaged. consumption of 
COAT, 
| Mr. 5. 4. au Free STL in replying to the toast of © The Institution of 
Electrical Fngmec rs proposed Бу АМ. Perney, referred to the fact 
Т die came tr УТ УТ very [itle 
knowledge, and їп fear and trembling to undertake what was then 
considered a most important installation of electric light. He eame to 
light up th» main floor o£ the Crown Point Printing Works with four are 
lamps rap fin one душе, There was по comparison between that 
day and the present, He believed that we now employed not more than 
l per cent, of the electrical energy which we should when we did every- 
thing, as he believed one day wo should be able to do, by electricity. He 
pointed out that that had a gront bearing upon the Institution. He 
hoped, however, that it would not mean that there wonld be prope rtion- 
NM к, енше; though they must ясе that their Insti- 

grey мтр apnd strength. 

Mr. ^. Mavor, in proposing " The Yorkshire Local Section.” said that, 
following the exemple of Leeds, Glasgow: members were desirous of 
alterni the designation of their section in order that it might include a 
more extensive area, 


Мг. T. Harpine Cuvrron, in responding, hoped to see the telephone 
arrangements in vogue in America adopted in this country—where a 
subscriber on a trunk line wishing to speak to someone a thousand miles 
away was not charged anything until he was actually in conversation 
with the person. The fact that there was no charge made for useless 
calls wasa great inducement forthe use of the tele phone for long distances. 

Mr. G. WILKINSON, in submitting the toast of ©“ The Electrical Industry 
and Kindred Associations,” suggested that the Institution should 
introduce entrance examinations, both on practical and theoretical 
lines, with two grades of members, technical and scientific in one class апа 
commercial engineers in another class. Не also emphasised the need of 
facilities for members in the provinces of access to the valuable library. 

After Mr. $. D. KrrsoN had replied, Мг. W. Еммотт proposed the 


toast of " Our Guests,” Ald. Е. Кіхркк responding. 


EDUCATIONAL NOTICES. 


Faraday House.—Mr. Robert Hammond, M.LC. E... M.T. E E.., 
MLM. E.. will commence a course of lectures to the senior students 
on Tuesday, Feb, 21, upon 7 Electricity Undertakings.” 


—_ кд. мы 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 17th ‘t o-day). 
LONDON CHAMBER OF COMMERCE. 


2:30 рт. Mecting at Oxford-court, Cannon-street, E.C. Address 
on " А Telephone Authority for Great Britain," by Mr. H. Laws 


Webb. 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 р.т. Annual General Meeting at Storey’s Gate. Paper. on 
* Modern. Electrical Dock Equipment with Special Reference 
to Electrically-Operated Coal Hoists,” by Messrs. W. Dixon 
and С. Н. Baxter. Adjourned discussion, 


West oF SCOTLAND BRANCH OF THE ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS. 
Meeting at Glasgow Technical College. Paper on “ Compressed Air 
v. Electricity in Mines," by Mr. А. Benson. 
MONDAY, February 20th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 pam. Meeting at Armstrong College, Newcastle-on- Tyne. 
Papers оп " The Relation. between Phase Displacement. and 
Load in Alternators,” by Mr. W. W. Firth and on ©“ Fire Damp 
Cut Out Apparatus.” by Ме. G. Ralph. 
TUESDAY, February 215%. 
MANCHESTER STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:3) pon, Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on " Nub-station Practice," 
Бу Messrs. О. Weleh and А. E. Dent. 
ErLkcTRO- HARMONIC SOCIETY. 
8 p.m. Concert at the Kings Hall, Holborn Restaurant, W.C. 
Ladies Night. 
THURSDAY, February 2374. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
5 pom. Meeting ас Victoria Embankment. Papers on © Long 
Distance Transmission of Electrical. Energy’ Бу Mr. W. T. 
Tavlor, and on © Extra High Pressure Transmission Lines," һу 
Messrs. В. Borlase Matthews and С. T. Wilkinson. Adjourned 
discussion. 


FRIDAY, February 24th. 


~ 


Royan INSTITUTION. 

Эр.т. Mesting at Albemarle-street. Discourse оп“ Mouvement 
Browmen et Réalité Moleculaire,” by Prof. Jean Perrin. (а 
French.) 

PHYSICAL SOCIETY. 

Jpm. Meeting at the Imperial College of Science, Пироги In- 
stitute-road, South Kens омол. Agendas: “ Flimes of Low 
Temperature supported by Ozone.” by the Hon. В. J. Strutt, 
F.R.8.: on The Movement of a Coloured Index along a 
Capillary Tubs, and its Application to the Measurement. of 
the Cireulition of Water т a Chesed Cirenit.” by Dr. А. 
Griffiths ; "An Optical Lever of Hish Power suitable for the 
Determination of Small Chicknesses and Displacements.” by 
Mr. Е. H. Rayner, у 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, Feb, 20,7 A 7 Company Technical drill, 7 to 10 p.m. 
Tuesday. Feb. 21. BY Compiny— technival drill. 7 to 10 p.m. 
Thursdav. Feb, 23. C” Company —Technieal drill, 7 to 10 p.m. 

Friday, Feb. 24,7 D^ Company —R wruits’ Infantry Drill, 6:30 to 7:10 p.m. 
| Technical ЧН, 7:15 to 10 p.m. 
Saturday, Feb. 25.— Week-end run at Sheorness, Parade at Vietoria 

station 1:10 and 4 p.m. respectively. Dress: Service dress with 
great coat; waist bolt and haversack to Бе worn outside great coat, 


" 
Hint. 


THE USE OF ELECTRICITY IN MINES. 


The report of the Departmental Committee appointed in 
October, 1909, Бу the Home Secretarv to consider the working 
of the existing Special Rules forthe Use of Electricity in Mines 
was issued on Monday. This Committee consisted of Mr. 
К. А. S. Redmavne (Н.М. Chief Inspector of Mines), Mr. C. Н. 
Merz and Mr. В. Nelson (Н.М. Electrical Inspector of Mines). 
The code of rules which the Committee were asked to consider 
was drawn up by a Departmental Commictee and came into 
operation for coal mines (but not for metalliferous mines) about 
the beginning of 1905. 


After mentioning the need for revision of the rules, due to the 
change in the prevailing svstem of distribution for underground 
work—the majority of the larger colliery installations at the present 
time emploving three-phase current—the Committee recommends 
that the revised rules be made to apply to metalliferous mines as well 
as to coal mines. It also states that, due chiefly to improved 
mechanical construction of apparatus, good present-day practice 
is much safer than was the practice of four or tive vears ego. Thus, 
though the number of ignitions causing accidents to persons and the 
number of deaths from the effects of cleetrie shock both show a ten- 
deney towards increase, the rate of inercase is relatively small having 
regard to the amount of electrical plant in use underground to-day. 
The number of fatal accidents due to the use of electricity in mines in 
апу one усаг has never reached a figure greater than 1-54 per cent. 
of the total number of fatal accidents in mines, This statement, the 
Committee remarks, is necessary in order that the matter may be 
regarded in its proper proportion. but it does not follow that the 
position attained is a satisfactory one. On the contrary, almost 
every electrical accident is preventible. and as long as the accident list 
contams a proportion of preventible accidents there is room for im- 
provement. The feeling against the use of electricity in mines, which 
found expression in some parts of the country, was largely based, the 
Committee considers, either upon а vague fear due to lack of know- 
ledge, or upon experience of the behaviour of badly constructed or 
badly maintained apparatus. The Committee knows of no place 
helow ground in which electricit v is in use to-day where both kinds of 
accident would not be avoided if the best present-day practice as 
regards construction and maintenance were complied with. 

The Committee is of opinion that there are parts of some mines 
from which elcctricity should be excluded altogether, and that. in this 
respect, therefore. the existing rules require amendment. The daily 
or frequent occurrence of inflammable gas in апу place in quantity 
detectable by the ordinary safety lamp in use at the mine would 
make that place one to which prohibition should apply. On the 
other hand, prohibition is not required where gas is seldom found, or 
where from experience im the neighbourhood and from all the evi- 


dence available it is likely to be of rare occurrence ; provided good 


work and proper maintenance are insured so as to obviate as far as is 
practicable the risk of open sparking. 

With regard to the prohibition of the use of electricity, the Com- 
mittee recommends that before electricity is introduced into any mine 
or before it is carried into a new district of a mine. formal notice in 
writing should be given to Н.М. District Inspector of Mines. Should 
the Inspector not object within one month from the date of the 
delivery of the notice, the management may assume that no objec- 
tion will be raised hy him in the matter. Should, however, the 
Inspector raise objection, it is proposed, failing subsequent agree- 
ment, that the question be referred to arbitration under the Coal 
Mines Regulation Act. As it seems to be acceptable to both the 
parties primarily concerned, it 2ppears to the Committee to afford а 
reasonable solution. As regards the prevention of shock. it is gene- 
rally agreed that even moderate pressures under the conditions com- 
monly met with underground may be dangerous to life, and. there- 
fore. all apparatus for underground use should be so constructed. 
installed and maintained that, so far as is practicable. the danger of 


shock is altogether removed. 


After mentioning that proper design. and good construction. and 
workmanship are too often absent from colliery installations, appa- 
ratus being bought on account of cheapness rather than on account 
of quality or suitability of the design for the purpose in view (a ten- 
denev the effect of which is augmented by the intense competition 
among manufacturers of electrical apparatus), the Committee says 
it cannot accept the suggestion thet the Home Office should officially 
approve certain types or designs of electrical apparatus for use under- 


ground. for the following reasons: (i) Official approval of apparatus 


would hamper progress. (ii) Approval of each individual piece of 
apparatus would be involved for the svstem to work effectively, for 
‚аз much depends upon the way in which the parts of electrical appa- 
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ratus are fitted together as upon their design. (iii) Such approval 
might engender less consideration on the part of the management of 
a mine in introducing electricity, and less care in maintenance and 
operation afterwards. 

As regards adequate inspection and maintenance, the existing rule 
is considered too vague, and the revised rule provides that the person 
appointed to supervise the electrieal apparatus shall be appointed in 
writing and be competent for the work he is set to do ; and further, 
it clearly specifies the more important duties for the performance of 
which he must be responsible, without. however. interfering with the 
covering responsibility of the manager under the Coal Mines Regula- 
tion Act. Also, in connection with suggested certiticates of com- 
petency, the Committee considers that, however well certiticated a 
man may be, considerations of habit end character are of even greater 
importance in this connection than technical knowledge. И also is of 
opinion that greater attention should be given to the electricity sec- 
tion in the examination for a colliery manager's certificate. Every 
colliery manager. for example. should be able to sav whether а cable 
joint made or opened in his presence has been well mede or not, and 
whether the joining up of cables to apparatus is well carried out or 
not, 

Choice of System aid. Apparatus.—The Committee has carefully 
reviewed the advantages and disadvantages of the direct current and 
alternating current systems. but except as regards the use of high- 
pressure alternating current no actual distinction is made in the re- 
vised rules between the two systems. The three-phase induction 
motor of the squirrel-cage type, however, is considered best suited 
to mining conditions, because of the absence of rubbing contacts 
carrving current and because the rotating part of such a motor 
readily lends itself to good mechanical construction. 

The most obvious change as regards improved construction has 
taken place, the Report continues, in connection with switchgear. 
Marble or slate switehboards are being superseded by switehgear 
completely enclosed in strong metal cases, and special designs based 
on this generel principle have been developed by several manufac- 
turers of switchgear for colliery work. Mining engineers themselves 
should be the best judges of what is required to withstand the rough 
usage Which all apparatus is liable to receive below ground, and 
therefore accidents due to mechanical failure of parts of apparatus 
(and most of them are due to tliis exuse) should not be laid at the door 
of electricity. Colliery managers should interest themselves in the 
mechanical construction of electrical apparatus. For example, they 
should approve the thickness of armouring for cables rather than 
leave this point to a contractor who may Вахе had little experience 
underground working conditions : and in the case of switchgear, they 
should see that the insulating material is properly protected, that 
switch cases are mechanically strong, and that parts [isble to stress 
and wear are suitably designed, matters which cannet be said to 
require much electrical knowledge. 

Fireproof Construction of Motor Rooms, &-e.—TIn the revised rules it 
is provided that unintlammable material only shal! Һе used in the 
construction of every place containing apparatus, unless the appa- 
ratus itself is so constructed. protected and worked as to remove the 
risk of tire. 

Farthing.—The Committee regards a sound connection to саг for 
all metailie coverings and casings, whether the apparatus be fixed or 
portable, as the best safeguard against sboek that exists in under- 
ground eonditions. The existing rule makes two exemptions: (а) 
In favour of portable machinery (including trailing ез bles). and (b) in 
favour of low-pressure systems. The Committee recommends that 
exemption (a) be withdrawn altogether ; and that exemption (P) be 
moditied in the case of alternating current systems so that earthing is 
required where the pressure of a system exceeds 125 volts. The 
amendments meke the revised rules considerably more stringent 
than the existing rules, but the Committee considers that the risks 
of explosion and fire due te small leakages сап only ke avoided by a 
proper connection to earth for the metallic coverings of all appa- 
ratus and conductors carrying current at а higher pressure than low 
pressure. The carthing of apparatus ijs also dealt with in a 
memorandum. 

High Pressure.—It is interesting to note that the Committee Is 
detinitely of opinion that where it is safe to use electricity at all there 
is no reason, except in the ease of portable machinery. small motors 
and lighting. for applving gny limit of pressure. For apparatus such 
as that mentioned the Committee recommends the use of pressures às 
low as the circumstances will allow. 

Switchgear.—The committee feels that a great deal of the switch- 
gear in present use is of a flimsy end unmechanical nature. and might 
with advantage be replaced. 

Cables.—The cable system if improperly protected or installed is 
considered, by reason of its extent, possibly a greater source of dan- 
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ger than any other part of an electrical installation. There are two 
methods of avoiding danger: (а) So to protect and enclose the cables 
that апу fault is contined to the inside of a metallic covering, or (5) to 
endeavour to keep the cables apart from each other and from earth. 
The Committee has no hesitation in holding the view that for mining 
work where the risk of mechanical damage is so great the first: prin- 
ciple is the safer. In practice the difference is between so-called 
“armoured " and ©“ unarmoured " cables. The existing rules on- 
template the extensive use of insulated single-core cables without a 
metallic covering. but the Committee considers that all cables should 
preferably be multi-core, ог. in the case of a two-wire system, two- 
core or concentric ; and that all two-core or multi-core cables (except 
trailing cables) should be provided with an efficieut metallic covering. 
In all cases metallic sheaths must be of not less thickness than is 
recommended by the Engineermg Standards Committee. 

In spite of the advantages which may justly be claimed for 
armoured cables, many mine managers advocate unarmoured cables 
for medium pressure svstems, the deciding factor in their view being 
the quality of the labour available in mines. Where there is no 
proper system of inspection and supervision the point of the argu- 
ment must be admitted, but given well-constructed apparatus pro- 
perly maintained, preservation of the continuity of cable armouring 
is. in the opinion of the Committee, merely à matter of reasonable 
Care in supervision. 

In general, more powerful armouring of cables, both as à pro- 
tection against mechanical damaze and as an. insurance that faults 
in cables will be immediately cleared and. the cable made dead by 
means of automatic cut-out apparatus, is called for. 

Conelusion.—Apart from the more concise arrangement and word- 
ing of the revised rules, the main direetion in which the requirements 
to be met have been strengthened are the following: (i) By pro- 
hibiting the use of electricity where, on account of the risk of explo- 
sion, such use would be dangerous. (ii) Ву providing that inflam- 
mable material shall not be used in the construction of motor rooms 
where there exists the risk of fire. (iii) By more stringent regula- 
tions as regards the earthing of the outer coverings of apparatus. 
(iv) By clearly setting forth the conditions to be fultilled by switch- 
gear. (v) By insisting upon the better mechanical construction of 

‘ables and apparatus, (vi) Ву providing for the proper supervision 
of apparatus. Generally, the intention has been to call for improved 
construction and better maintenance. 


Inan Appendix to the Report are given the Special Rules, as 
revised by the Committee, and a Memorandum dealing wich 
some of the practical points which may arise т connection with 
the rules. A second Appendix gives a list of the fatal accidents 
resulting from the use of electricity in coal mines between 
January 1, 1905, and June 30, 1910. 

We give below the Rules as revised by the Committee. These 
rules : re preceded by ¢ list of definitions as in the case of the 
Factory Regulations :— 

SPECIAL RULES FOR THE INSTALLATION AND Use OF ELECTRICITY IN 
MINES. 

1. The Use of Electricity prohibited in Cirtain Pluces.—" Vhe use of elec- 
tricity is prohibited in any part of a mine where, on account of the risk 
of explosion of gas or coal dust, such use would be dangerous to life. In 
Case any difference of opinion shall arise hetween an inspector of mines 
and an owner under thir rule, the same shall be settled аз provided in 
Sec, 42 of the Coal Mines Regulation Act. 

2. Notices for Н.М. Inspeetor.—Notices shall be sent to H.M. District 
Inspector of Mines, on the forms* preseribed by the Secretary of State, 
as follows—namely, (i.) Notice of any existing apparatus. ‘lo be sent 
Within one month from the date on which these rules come into force 
at the mine. (ii.) Notice of the intention to introduce or add to ог re-erect 
apparatus in апу mine. (iil.) Notice of the intention to introduce or re- 
introduce electricity into апу mine where the use of electricity has pre- 
viously been prohibited under Rule 1. (iv.) Ап annual return giving the 
size and type of apparatus, and any particulars which may be required 
as to the circumstances of its use. ‘To be sent on or before Jan. 21 in 
сусту усаг, 

И Н.М. District. Inspector of Mines does not object т writing, within 
one calendar month from the receipt by him of the notice, to the earry ing 
out of either of the intentions specified in the second or third notices, 
the owner shall be entitled to carry out such intention or intentions. 

3. Plan.—A proper plan on the same scale as that kept at the mine in 
fulfilment of the requirements of the Coal Mines Regulation Act shall be 
kept in the office at the mine showing the position and size of all fixed 
apparatus inthe mine. The said plan shall be corrected as often as may 
be necessary to keep it reasonably up to date, and it shall be produced to 
an inspector of mines at any time on his request, 

4. Notices for Workmen.—ho following notices, suitably constructed 
of durable material, shall be exhibited where required : Gi.) А notice pro- 
hibiting any person other than an authorised person from handling or 
Interfering with apparatus. (ii) А notice containing directions as to 
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& * Copies of the forms are included in the appendix to the Report. 
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procedure in case of fire. This notice shall be exhibited in every. place 
containing apparatus, (ii) А notice containing directions as to the 
restoration of persons sutlerine from the еНес of electric shock.  (iv.) А 
notice containing instructions how to communicate with the person 
appointed under Rule И (а). This notice shall be exhibited at the shaft 
bottom. 

5. Lighting, Telephones and Fire Buckets.—(a) In all places lighted by 
electricity where а failure of the electric light would be likely to cause 
danger, one or more safety lamps or other proper lights shall be kept con- 
tinuously burning. 

(hb) Efficient telephonie or other equivalent means of communication 
shall be provided for communicating between the place in which the 
switchgear provided under Rule H (a) is erected and the shaft bottom or 
main distributing centre in the ри. 

(c) Fire buckets of suitable capacity, filled with elean dry sand ready 
for immediate use in extinguishing fires, shall be kept in every. place 
containing apparatus. 

6. Housing of Apparatus and Working Space.— (a) Where necessary to 
prevent danger or mechanical damage, transformers and switchgear shall 
be placed in a separate room, compartment or box, 

(b) Unless the apparatus is so constructed, protected and worked as 
to obviate the risk of fire, no inflammable material shall be used in the 
construction of any room, compartment or box containing apparatus, or 
in the construction of any of the fittings therein, Each such room, com- 
part ment of box shall be substantially constructed and shall be kept dry. 

(c) Adequate working space and means of access clear of obstruction 

and free from danger shall be provided for all apparatus that has to be 
worked or attended to by any person, and all handles intended to be 
operated shall be conveniently placed for that purpose. 
7. The Construction of Apparatus and the Insulation of a «учет. (а) 
All apparatus and conductors shall be sufficient. in size and power for the 
work they may be called upon to do, and so constructed, installed. pro- 
tected, worked and maintained as to prevent danger so far as is reason- 
ablv practicable. 

(b) All insulating material shall be chosen with special regard to the 
circumstances of its proposed use, It shall be of mechanical strength 
sufficient. for its purpose, and, so far as is practicable, И shall be of such a 
character or so protected as fully to maintain its insulating properties 
under working conditions of temperature and moisture. 

(c) Every part of а system shall be kept efficiently. insulated. from 
earth, except that (i.) the neutral point of a polyphase svstem may be 
earthed at one point only ; (ii) the mid. voltage point of any other system 
may be earthed at one point only ; and (iii.) the outer conductor of a 
two-wire concentric svstem shall be earthed. Where апу point of a 
svstem is earthed it shall be earthed by connection to an earthing system 
at the surface of the mine. 

(dj Efficient means shall be provided for immediately indicating any 
defect in the insulation of a system. 

8. Karthinq.—(a) All metallic sheaths, coverings, handles, joint boxes, 
switchyear frames, instrument covers, switch and fuse covers and boxes, 
and all lamp-holders, unless. efficiently protected. by an earthed or 
insulating covering made of fire-resisting material and the frames and 
bedplates of generators, transformers and motors. (including portable 
motors) shall be earthed by connection to an earthing system at the 
surface of the mine. 

(b) Where the cables are provided with a metallic covering constructed 
and installed т accordance with Rule 12 (6), such metallic covering may 
be used as а means of connection to the earthing system. АЦ earth con- 
ductors other than the said metallie covering shall have a conductivity 
at all parts and at all joints at least equal to that of the largest conductor 
supplying the apparatus a part of which it is desired to earth. 

(c) All joints in earth conductors and all joints to the metallic covering 
of the eables shall be properly soldered or otherwise efficiently made, and 
every earth conductor shall be soldered into а lug for each of its terminal 
connections. No switch, fuse or circuit-breaker shall be placed in any 
earth conductor, 

This rule shall not apply (except in the case of portable apparatus) to 
any system in which the pressure does not exceed low pressure direct 
current ог 125 volts alternating current. 

9. Use of High or Extra-hiqh Pressure Current.—(a) Where clectricity 
is distributed at a pressure higher than medium pressure (i.} it shall not 
be used without transformation to medium or low pressure, except in 
fixed machines in which the high or extra-high pressure parts are 
stationary ; and (ii.) motors under 20 н.Р. shall be supplied with current 
through a transformer stepping down to medium or low pressure. 

(b) Where energy is transformed, suitable provision shall be made to 
guard against danger by reason of the lower pressure apparatus becoming 
accidentally charged above its normal pressure by leakage from or con- 
tact with the higher pressure apparatus. 

10. Switchgear, de.—Switehyvear and all terminals, cable ends, cable 
joints and connections of apparatus shall be constructed and installed 
so that: (1.) All parts shall be of mechanical strength sufficient to resist 
rough usage. (8.) AN conductors and contact areas shall be of ample 
current-carrying capacity, and all joints in conductors shall be properly 
soldered or otherwise efliciently made. (ii) The lodgement of any matter 
likely to diminish the insulation and of coal dust on or close to live parts 
shall be prevented. (iv) АП live parts shall be so protected or enclosed 
as to prevent accidental contact by persons and danger from ares or short- 
circuits, fire or water, (v.) Where there тах be risk of igniting gax, coal 
dust or other intlammable material, all parts shall be so protected às to 
prevent open sparking, 

il. Control of the Supply of Curreut.— (и) Properly constructed switch- 
gear for cutting off the supply of current to the mine shall be provided at 
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the surface of the mine within 260 vds. measured by road or path from 
the pit shaft or drift containing the cables, and during the time any cable 
is live a person authorised to operate the said switchgear shall be available 
within easy reach thereof. Lightning arresters, properly adjusted. and 
maintained, shall be provided where necessary to prevent danger. 

(b) Efficient means, suitably placed, shall be provided for cutting ой 
all pressure from every part of а system as may be necessary to prevent 
danger. 

(c) Efficient means shall be provided for cutting off all pressure auto- 
matically from the part or parts of the system atlected in the event of a 
fault or leakage of current. 

(d) Every. motor shall be controlled by efficient switchyear for starting 
and stopping, so arranged as to cut off all pressure from the motor and 
from all apparatus in connection therewith, and so placed as to be easily 
worked by the person appointed to work the motor. 

(е) If the concentric system is used, no switch. fuse or cireuit-breaker 
shall be placed in the outer conductor, or in any conductor connected 
thereto. Nevertheless, switches, fuses ог cireuit-breakers may be used 
to break the connection with the generators or transformers supplying 
the electricity; provided that in a concentric system the connection of 
the outer conductor with the earthing system shall not thereby be broken. 

12. Cables (other than Flexible Cables for Portable Apparatus and Sig- 
nalling Wires).—(a) All cables shall be covered with insulating material 

(except that the return conductor of a concentric system may be bare). 
The lead sheath of lead-sheathed cables and the iron or steel armouring 
of armoured cables shall be of not less thickness respectively than is 
recommended by the Engineering Standards Committee. 

(b) All cables shall be cfiiciently protected from mechanical damage 
and supported at sufficiently frequent intervals and in such a manner as 
adequately to prevent danger and damage to the cables, 

(c) Concentric cables, or two-core or multi-core cables, protected by a 
metallic covering shall in all cases be used (1.) where the pressure exceeds 
low pressure, (ii) where the roadway conveying the cables is also used 
for mechanical haulage, and (iii.) where there may be risk of igniting gas, 
coal dust or other intlammable material. | 

(d) Single-core cables shall either be enclosed in a metallic covering, 
which shall contain all the conductors of the circuit, or they shall be 
properly secured by some non-conducting and readily breakable material 
to efheient insulators. 

(e) The metallic covering of every cable shall be (1.) electrically con- 
tinuous throughout, (ii.) earthed at the surface of the mine by а connec- 
tion to the earthing system of not less conductivity than the same length 
of the said metallic covering, (iii.) efficiently protected against corrosion 
where necessary, (1v.) of a conductivity at all parts and at all joints at 
least equal to 50 per cent. of the conductivity of the largest conductor 
enclosed by the said metallic covering, and (v.) where there may be risk 
of igniting gas, coal dust or other inflammable material, so constructed 
as to prevent as far as is practicable any fault or leakage of current from 
the live conductors from causing open sparking. 

(f) All cables and conductors where joined up to motors, transformers, 
switchgear and other apparatus shall be installed so that (i.) they аге 
mechanically protected by securely attaching the metallic covering (if 
any) to the apparatus, and (ii) the insulating material at each cable end 
is efficiently. scaled so as to prevent the diminution of its insulating pro- 
perties, Where necessary to prevent abrasion or to secure gas tightness, 
there shall be properly constructed bushes. 

13. Portable А pparatus.—(a) Flexible cables for portable apparatus 
shall be two core or multi core and covered with insulating material, which 
shall be efficiently protected from mechanical damage. И a flexible 
metallic covering be used as a means of protection from mechanical 
damage, the same shall not alone be used to form an earth conductor for 
the portable apparatus. 

(b) Every flexible cable for portable apparatus shall be connected to 
the system and to the portable apparatus itself by a properly constructed 
connector, 

(с) At every point where flexible cables are joined to main cables a 
switch capable of entirely cutting off the pressure from the flexible cables 
shall be provided. 

(4) No lamp-holder shall be in metallic connection with the guard or 
other metal work of a portable lamp. 

14. Supervision and Working of Apparatus.—(a) Every person ap- 
pointed to work, supervise, examine or adjust any apparatus shall be 
competent for the work that he is set to do. No person, except an 
authorised person or à competent person acting under his immediate 
supervision, shall undertake апу work where technical knowledge ог 
ex perience is required in order adequately to avoid danger. 

(b) Within one calendar month from the date on which these rules 
come into force at any mine a person shall be appointed in writing by the 
manager to supervise the apparatus, The person so appointed, hercin- 
after called “ the electrician," shall be over 21 vears of аре, If necessary 
for the proper fulfilment of the duties detailed in the succeeding sub- 
sections of this rule. the manager shall also appoint in writing an assistant 
or assistants to the electrician. 

(c) The electrician shall be in daily attendance at the mine. He shall 
be responsible for the fulfilment of the following duties, which shall be 
carried out by him or by an assistant or assistants duly appointed under 
sub-sec. (b): (1.) the thorough examination of all apparatus (including 
the testing of earth conductors and metallic coverings for continuity) as 
often as may be necessary to prevent danger and (ii.) the examination 
and testing of all new apparatus and of all apparatus removed from onc 

osition in the mine to another before it is put into service in the new 
osition ; provided that in the absence of the electrician for more than 
one day the manager shall appoint in writing an eflicient substitute. 


————— 


(d) The electrician shall keep at the mine a Jog-book made up of daily 
log-sheets kept in the form prescribed by the Secretary of State. The 
said log-book shall be produced at any time to an inspector of mines on 
his request. 

(е) Should there be a fault or leakage of current in any circuit the part 
affected shall be made dead without delay, and shall remain so until the 
fault has been remedied. 

(f) All apparatus shall be kept clear of obstruction and free from dust, 
dirt and moisture as may be necessary to prevent danger., Inflammable 
or explosive material shall not be stored in any room, compartment or 
box containing apparatus, or in the vicinity of apparatus. 

(4) Adequate precautions shall be taken by carthing or other suitable 
means to discharge electrically апу conductor or apparatus, or any 
adjacent apparatus if there is danger therefrom, before it is handled, and 
to prevent any conductor or apparatus from being accidentally or inad- 
vertently electrically charged when persons are working thereon. While 
lamps are being changed the pressure shall be cut of. Provided that 
this rule shall not apply to the cleaning of commutators and slip-rings 
working at low or medium pressures. | 

(л) The person authorised to work an electricallv-driven. eoal-cutter 
or other portable machine shall not leave the machine while it is working, 
and shall, before leaving the working place, ensure that the pressure is 
cut off from the flexible trailing cable which supplies such eoal-entter or 
other portable machine. ‘Trailing cables shall not be dragged along by 
the machine when working. =; 

(i) Every flexible cable shall be examined. periodically (if used with a 
portable machine, at least once in cach shift by the person authorised to 
work the machine), and if found damaged or defective it shall forthwith 
be replaced by а spare cable in good and substantial repair kept under- 
ground for such purpose, Such damaged or defective cable shall not be 
further used underground until after it has been sent to the surface and 
there properly. repaired, 

15. The Use of Electricity where Inflammable Gas may be present. —1n 
any part of a mine in which intlammable gas, althouzh not normally 
present, mav occur in quantity sufficient to be indicative of danger, the 
following additional rules shall be observed : (i) All cables; apparatus, 
signalling wires and signalling instruments shall be constructed, pro- 
tected and worked so that in the normal working thercof there shall be 
no risk of open sparking. (ii. AH motors shall be constructed so that 
when апу part is live all rubbing contacts (commutators and slip-rings) 
are so arranged or enclosed as to prevent open sparking, (Di) The pres- 
sure shall be switched off apparatus forthwith if open sparking occurs, 
and during the whole time that examination or adjustment disclosing 
parts hable to open sparking is being made, The pressure shall not 
be switched on again until the apparatus has been examined by the elec- 
trician or one of his duly appointed assistants and the detect Gif any) has 
been remedied or the adjustment made. (iv.) Every electric lamp shall 
be enelosed in an air-tight fitting. and the lamp globe itself shall be her- 
metically sealed. (v.) A safety lamp shall be provided and used with 
each motor when working, and should any indication of fire-damp appear 
from such safety lamp., the person appointed to work the motor shall 
forthwith cut off the pressure therefrom and report the matter toa deputy 
ог over-man or other official. 

16. Shot Firing.—(a) Current from lighting or power circuits shall not 
be used for firing shots. 

(b) Shot-firing cables shall be covered and protected as provided by 
Rule 13 (0) for flexible cables. Adequate precautions shall be taken to 
prevent them from touching other cables and apparatus, 

17. Signalling.—(a) Where electricity is used for signalling the pressure 
in anv one eircuit shall not exceed 25 volts, 

(b) Contact-makers shall be so constructed ax to prevent the accidental 
closing of the circuit. 

(c) Adequate precautions shall be taken to prevent signal and tele- 
phone wires from touching cables and apparatus. 

18. Electric Re-lighting of Safety Lamps.—(a) All re-lighting apparatus 
shall be so constructed, worked and maintained as to preclude the genera- 
tion or accumulation of explosive gas within it. 

(b) Re-lighting apparatus shall not be used in апу part of a mine to 
which Rule 15 applies. 

(c) Where re-lighting apparatus is used a suitable station or stations 
shall be chosen, and re-lighting apparatus shall not be used in any other 
place in the mine. 

(d) Each re-lighting station shall be in charge of an authorised person, 
and no person other than the said authorised person sliall use the re- 
lighting apparatus. 

(e) АП safety lamps shall be examined by the authorised person ap- 
pointed under sub-sec. (d) hereof before being re-lighted, and again 
examined before being issued. 

19. Loecomotives.—(a) Haulage by electric locomotives on the overhead 
trollev wire system is prohibited in any part of а coal mine. 

(b) Haulage by electric locomotives on the overhead trolley wire 
system may be used in mines other than coal mines, and haulage by 
storage battery locomotives may be used in any mine. with the consent 
in writing first obtained of the Secretary of State in all cases. and subject 
to such conditions effecting safety as may be prescribed by him. 

20. Exemptions—(a) Any of the foregoing requirements shall not 
apply in any case in which exemption is obtained from the Secretary of 
State on the ground either of emergency or special circumstances, on 
such conditions as the Secretary of State тау prescribe. 

(6) Exemption may be claimed from strict compliance with the pro- 
visions of sub-sees, (с), (d) and (e) of Rule 12 in respect of cables working 
at or below medium pressure on the date on which these rules come into 
force at the mine if it can be shown to the satisfaction of H.M. District 


lI 


есе 


small earth plates sunk wherever there is any metal such as the frame of a 
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Inspector of Mines that there is no risk of igniting gas, coal dust or other 
inflammable material, and that the apparatus otherwise complies with 
the rules. Where exemption is claimed under this sub-section notice 
shall be sent to Н.М. District Inspector of. Mines within one calendar 
month from the date on which these rules come into foree at the mine. 


In the Memorandum above referred to stress is laid, in connection 
with Rule 7, on the importance of not choosing a motor or any apparatus 
mainly from consideration of its price. Also, а pressure test to earth and 
between conductors equivalent to at least twice tlie maximum working 

ressure should be applied as far as is practicable to all apparatus 
intended for use below ground, and should be repeated after any repaits, 
An ohmmeter and portable testing transformer are recommended for 
use at every mine where electricity is employed. 

In connection with earthing (Rule 8) the most satisfactory method is 
stated to be to use cables provided with an efficient metallic covering, 
and to connect this covering to the earthing system at the surface, 
using it for all underground connections, Failing this it is necessary to 
Tun а special earth cable throughout the installation connected to the 
surface earthing system. И is advisable always to provide at least two 
plates, placed some distance apart but connected together. Separate 


motor which it is desired. to earth have proved. unreliable апа are 
inadmissible. Earth plates may be of copper, cast-iron, or galvanised 
поп. А cast-iron plate with projecting forks to give a large contact 
surface forms a good earth connection. Earth plates should be not less 
than 4 ft. square, placed preferably in an upright position in the ground, 
packed hard on cach side with about 12 in. of broken соке. "Phe depth 
at which they are buried must depend upon the condition of the ground in 
regard to moisture. 

As regards the earthing of lampholders, this is not required where the 
pressure is less than 250 volts direct current or 125 volts alternating 
current. A pressure below 125 volts may be readily obtained on any 
alternating-current system by using a small transformer for each lamp or 
group of lamps. and where these are used it will be found advantageous 
to transform down to 50 volts or less, The use of what are called auto- 
transformers is not recommended for underground lighting. ln 
cases where voltages higher than those given above are used for lighting 
and where pipes are used to convey the cables, there is, as a rule. no great 
difficulty in securing an earth connection for each lampholder, but where 
* open " wiring is adopted a special earth cable should be run, ог alter- 
natively, the lamp and holder should be enclosed in an outer globe 
provided with a porcelain top. the type of fitting known as a * battery ' 
or "acid.proof " fitting. Such а fitting should provide complete 
security from shock if Rule 14 (4). as to changing lamps, is complied with. 
Apart from the necessity of protecting a lampholder so as to prevent 
accidental contaet with it. the use of strong glass outer globes is recom- 
mended in order to prevent lamp bulbs from touching brattice cloth or 
other readily ignitable material. 

In regard to the use of high or extra- high pressure current (Rule 9). it is 
pointed out that the higher the voltage the less satisfactory mechanically 
are the windings of small motors. Unless very substantially and care- 
fully constructed, it is not advisable to use motors with a great many 
small wires per slot, and it is advisable and will probably pay from a 
Maintenance standpoint to transform down to lower voltages in many 
such cases, Thus, at pressures in the neighbourhood of but not exceed- 
ing 3,000 volta, it is better to transform down for motors of 50 H.P. and 
under, and at pressures higher than 3,000 volts, it is probably better to 
transform down for motors of 100 н.р. and under. Small transformers 
for lighting may generally be treated like a joint box and run in solid 
with insulating compound or otherwise completely enclosed. 

In connection with Rule 10. the type of switchgear which will best 
meet the conditions below ground as regards withstanding rough usage, 
and also as regards clauses (iii). (iv), and (v) of this rule, is considered 
to be the enclosed type. To meet fully the requirements of clauses (iii) 
and (iv.) the apparatus should be dust-proof and moisture- proof, and to 
comply with clause (v). so constructed as to prevent open sparking. In 


‘general the design should be such that any fault or failure is under all 


conditions confined to the inside of the metal box or covering so as to 
avoid all danger, and any risk even to the operator himself. Large open 


‘spaces inside switchgear casing should be avoided, because. otherwise 


there is room for the accumulation of dust and gas. As regards the 
internal parts, it is a safe rule to judge such parts largelv by their 
mechanical strength and suitability to withstand rough usage. Apart 
from mechanical strength, the chief point is that all insulators. and all 
insulation, should. be so constructed and protected as to prevent any 


‚ diminution of the insulation by the lodgment of coal-dust, ditt or moisture ; 


or, where there are bare conductors, all insulators should be of ample 
surface so as to prevent any deposit upon them from causing arcs or short 
€ireuitas, 

Totally enclosed switchgear has advantages in many directions; if 
well designed it is not only safe in operation, but also capable of operation 
by the unskilled. Though completely enclosed switchgear may Бе 
slightly more expensive compared with other forms of switchgear, it 
will require a minimum of inspection, cleaning and maintenance to keep 
it in good order, and it will thus in the end prove to be the cheapest to 
use. [ts use below ground can therefore be strongly recommended, not 
only from the point of view of safety, but also from that of econony. 
Electrical measuring instruments should only be installed below ground 
where the conditions of working really require them. ОЙ switches are 
at present considered, perhaps, the most reliable switches for use on high 


or extra-high pressure circuits and for circuits of large power. 


` 


135 


Where fuses are used. efficient enclosed fuses at fuses of the so-called 
“cartridge " type should be used, but even in such case regard must be 
paid to the position in which they are placed. and to fultil clause (v) it is 
necessary to enclose them in properly constructed boxes. Every fuse 
should in itself be of such construction or so protected by a switch that it 
may be renewed without danger, As regards terminals, cable ends, cable 
joints and connections, total enclosure is of almost equal importance, 
In fact, such apparatus should be s» designed and constructed that the 
least skilled person in the mine may safely be left without supervision in 
its neighbourhood, even when the pressure is switched “ on." 

It should be noted in regard to Rule 12 subsection (a) à system partly 
concentrie and partly two-wire should not be used, and in connection 
with subsection (d) single-core armoured cables are not permissible, nor 
are separate pipes containing single-core cables; И single-core cables 
are put into iron pipes, all the cables in the circuit must be enclosed in the 
same pipe. Where a number of insulated but unarmoured cables are 
brought together their outer coverings should be fireproofed. 

With a properly designed system of overload circuit opening devices or 
leakage tripping gear, a fault should be eut off as soon as it occurs before a 
current of any great magnitude has passed for any length of time, and the 
absence of open sparking ean in these circumstances be insured by using 
a cable provided with a substantial metallic covering, For this purpose 
a lead sheath is, from many points of view, to be preferred. И cables 
provided with a lead sheath and armouring are used. they will in general 
have a bedding of jute or other material between the lead and the armour- 
ing. and this also is to be preferred. Before the armouring is applied, the 
bedding should be put through a bath of some tlexible water-proof and 
acid- proof composition чо as te render it non-hygroscopie, and the 
outside of the armouring should in all cases be protected by a covering 
similarly treated, Though such points are well taken care of in standard 
cables made by most of the British cable makers, additional coverings 
specially impregnated may be necessary for cables working in wet. places 
where the water is such that lead and iron are liable to be attacked by 
corrosion. Where it ix not desired to use a lead sheath, double armouring 
with one or more layers of well water. proofed bedding between the two 
lavers of armouring may be used, Where for any teason it is desired to 
use single armouring only. the conductivity and other requirements of 
an efficient metallic covering may be obtained by a copper sheath under 
the armouring, but well separated from it by moderately thick bedding. 
The important point is that in order effectively to avoid open sparking 
the metallic sheath nearest to the conductors should be air-tight, as is a 
lead sheath, or it should be enclosed. Бу other sheaths, (п. А second 
metallie sheath or armouring over а properly formed bedding. or a 
number of substantial and well impregnated wrappings, designed. to 
prevent an are from penetrating to the outside of the cable. 

In general, wire armouring is to be preferred for use below ground to 
tape armouring, and double armouring to single armouring, 

Difficulty is sometimes experienced т supporting cable joint-boxes. 
The best method of support is to place each joint box in a reeess by the 
roadside supported on a substantial brickwork base or simular erection. 
In connection with the fixing of joint boxes, care must be taken to pre- 
serve the electrical conductivity of each part of the metallie covering of 
the cable at its full value at all parta wherever a joint is made or a joint 
box inserted, It is generally insufficient to rely upon the metal of a 
joint box. 

Portable apparatus (Rule 13) may be made secure from the risk of 
dangerous shock on all alternating-current systems by transforming 
down the pressure for use to a voltage such that the pressure between any 
conductor and earth is not greater than, кау, 125 volts. It is recom- 
mended that this should be done where practicable. Flexible cables 
for portable apparatus should be tested to four times the working 
pressure before being put into serviee. This applies both when the cable 
is new and after it has been repaired. Ап earth cable made up to form 
one of the cores of a flexible cable should not be less, but preferably 
more, flexible than the other cores of the cable. Metallic covering for 
flexible cables is not as a rule desirable. 

The remarks under subsections (5), (=) and (d) of this rule are abstracted 
from the Memorandum on the Electricity Regulations under the Factory 
and Workshop Acts, and relate to flexible cables and kinpholders on 
portable lamps. 

If the cables are provided with a metallic covering, and if the best type 
of modern switehgear is used, the requirements of Rule 15 as regards cables 
and switchgear can hardly be considered ^* special” requirements, for 
armoured cables are in any case desirable, and it will be little or no more 
expensive to use enclosed switchgear throughout the mine, 


[e АЬР) 


Electric Traction in Switzerland.—According to the 
“Schweizerische Techniker Zeitung," there are at the present 
time eight standard gauge lines апа 36 narrow gauge Jines elec- 
trically operated in Switzerland. The 36 narrow gauge lines 
are either mountain railways or absolutelv local in character. 
Electrical energy is supphed from 49 hvdro-electri¢ stations. 
The standard gauge lines are very short, though this is likely to 
be changed during the next four vears, when owing to the 
opening of the Lótschberg tunnel electric operation will be in 
force from Spiez to Iselle. Further, the electrification of the 
Gothard line will be completed. 
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AN APPARATUS FOR THE MEASUREMENT OF ALTER- 
NATE CURRENTS BY THE COMPENSATION METHOD.* 


ВУ PROF. A. LARSEN. 


A compensation method is here described for the measurement of 
weak high-frequency currents. especially in connection with tele- 
phonie apparatus and cables, the compensating voltage consisting of 
two pressures. connected in series and differing from one another in 
phase by 90 deg. The two component voltages are so varied until 
they together balance the unknown pressure, which is to be measured. 
Fig. 1 shows the nature of the connections. 

The compensating current i is passed through the wire AB and 
the coil BC from any source of alternate current supply. Its value 
is given by the equation z— Гат e£. A sliding contact, K,. is con- 
nected to AB. И, therefore, the resistance of K,M, is r, the pres- 
sure in K,M,— ri--xDsin wt. А secondary coil is placed near ВС, 
and in this a certain voltage is produced by induction. If the 
mutual induction of the two coils is m, then the induced pressure in 
MK a mwl cos of, m which m isa variable quitity, and is, 


in practice dependent on the adjustable distance between the coils 


Fia. ].—(CoxNNECTIONS FOR COMPLEX COMPENSATOR. 


though it is shown in the diagram to be dependent on the position 
of the movable contact K,. The pressure between P, and P, will, 
therefore, be 

P,P,—K,M, + М.К, = I(r sin wf + mo cos ot); 
or if z= Jr?+(mw)? and tan ф= 
РР. E sin (ot +p). 
If now an unknown pressure Е is balanced by the pressure P,P., 
as shown by the telephone inserted in the cireuit. E= Iz sin (wt 4 ф). 
If I is known in amperes, e.g., by means of measurement on а thermo- 
galvanometer, the unknown pressure is known in volts, and differs 
from the compensating eurrent in phase by the angle ф. 

Supposing that all the currents and. voltages are. proportional to 
the E.M.F. of the generator, the adjustment of the compensator 
becomes independent of the absolute value of I. It is therefore 
merely necessary to determine the value of e as given by the equa- 


1 


we have 


tion, e— DU sin(ot+). Ordinarily the question arises of finding 


the magnitudes and phases of several voltages. 
are therefore given by the equations 
еү== | sin («+ Ф) 
e, =z Sin (wi + Ф.) - 
€,— zi Sin (wl + .)) 


E Е E 
: 4 1 E 4 . 
whence, with regard to the maxima, — —- =- , and the difference 


“1 ^2 д 
of phase between E, and E, is $,—4. and so on. Currents are 
measured indirectly by the fall of pressure over a known impedance, 
which is preferably an inductionless resistance. 

Instead of proceeding analytically, we may put the equation in 
the form e=r+ {/ – Вне, or we may employ vectors to give a solu- 
tion, From this we see that the adjustment in the wire AB gives 
the real portion of the right-hand side of the equation, while 
the variable effect of the choking coil gives the imaginary part. 
The method is therefore called by the author that of complex 
compensation. 

‘The author developes the method in order to determine the 
efliciency of a telephone transformer, using the connections shown 
in Fig.2. G isa high-frequency generator, F is a frequeney meter 


These quantities 


of the reed type, and HT an auxiliary transformer with two secondary 


* Abstract of an article in the ** Elektrotechnische Zeitschrift.” 


windings. One of these is connected to the compensator, while the 
other is joined to the transformer under test. The secondary of the 
latter is connected to the resistance В, in series with an induc- 
tance coil L,. its primary being in series with the resistance 
R, The primary current is measured by joining P, and P, with 
1 and 2; the primary pressure by joining P, and P, with 2 and 
3; the secondary current is given by joining to 4 and 5, and the 
secondary voltage bv 4 and 6. The variable inductance coil 
used in the experiments was made out of verv simple materials, 
according to the method indicated by Mr. Albert Campbell. and 
consisted of three coils, two of them being fixed, and the inter- 
mediate one being movable about a pivot. 

The method appears to be suitable for many purposes and a special 
piece of apparatus was therefore constructed. The resistance wa: 
made circular in shape with the zero in the middle, the whole 
measuring 7 ohms and reading from — 160 deg. to + 160 deg. The 
new variable inductance coil consisted of a doubling of the old one, 
having four fixed and two movable coils, so that positive and nega- 
tive readings could be obtained without any necessity for adjusting 
the direction of the current. Capacity effects are particularly 
troublesome in measurements of this kind, and special care was 
devoted to the construction of the auxiliary. transformer, so that 
the effect of the pressure of the generator (which is much higher 
than the pressure to be measured) on tbe measuring instruments 


Fic. 2.—ConNECTIONS FOR THE MEASUREMENT ON THE PRIMARY AND 
NECONDARY SIDES OF THE TRANSFORMER T. 


was negligible. The telephone was also very carefully insulated in 
order to avoid disturbances due to the capacity of the observer. 
The induced voltage is proportional to the frequency, and the 
frequency must therefore be carefully measured. ‘This is done in a 
way similar to Campbell's method. А mica condenser of a capacity 
of 1 microfarad is substituted for the inductionless resistance in 
Fig. 1. the telephone being connected across the condenser and the 
variable portion of the inductance coil. И Lis the primary current, 
the induced voltage js = Dii and the pressure across the con. 


denser is E,- : Co both voltages differing in phase by 90 deg. from 
0) - < Ы 


"d 


that of the current. If the sound in the telephone is reduced to a 


minimum, then I 
ЕЕ; Imo-—,, 
Cw 
1 1 
т. НЫ ЖК, 
~ mC Эт mC 


Complete silence only occurs with an exact sine wave, otherwise the 
overtones can be distinctly heard. The methods employed for cali- 
brating the instruments are fully described. and, in connection with 
the adjustable ‘inductance coil, a table was constructed by which 
the deflection shown by the pointer as the angle through which the 
movable coil was turned was at once translated into a more con- 
venient form for use in the ultimate measurements. 

The accuracy of which the method is capable is very great. The 
main point is to keep the frequency constant, and later on the 
author intends to describe a suitable form ot alternate-current 
generator. The method can also be used for a variety of other 
purposes. Measurements of alternating currents can also be made 
in circuits which also carry direct currents, as in microphone cir- 
cuits, the direct current being kept from affecting the compensator 
by the insertion of a condenser at a suitable point in the circuit 
leading to the points P, and P... Iuductances. effective resistances. 
&с.. can also be measured. The apparatus to be tested is put in 
series with a known resistance and the current and voltage ате 
determined by the compensator. The advantage over the usual 
bridge method lies in the faet that the adjustments are very 
quickly made, even if the quantities to be measured are altogether 
unknown. ‘The accuracy is of the same order as is possible in 


measuring a resistance with direct current bv the use of a precision. 


voltmeter and enmmicter. 
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A NEW AUTOMATIC REGULATOR FOR GENERATORS. | 


Summary.—A regulator is described in which the field winding of 


the exciter is in series with a reversible booster. The field winding 
of the latter is in two eque: parts, one giving a positive and the other 
a negative boost ; according to the position of a plunger, one or other 
of tbese fields is short.circuited. 


In our issues of April 15th and 22nd last vear we published 
in abstract an article on the Automatic Regulation of Alter- 
nators, by Mr. M. Seidner, which presented a very complete 
summary of the principles and practice of automatic regulation, 
and discussed in particular the methods adopted by such well- 
known electricians as Alexanderson, Walker, Thury and Tirrill 
in order to deal with what is admittedly a very desirable but 
most difficult problem in electrical engineering. In reference 
to this article particular attention may be directed to the open- 
ing paragraph of the description of the Tirrill regulator, in 
which it is stated that ‘° with regard to speed and accuracy of 
regulation, and et the seme time an absence of over regulation. 
the Tirrill regulazor is the bes; mechznical reculecor yet broughc 


-— 


of the auxiliary generecor field are supplied through resis- 
tances, such as a 16 c.p. lamp, and the fields are collapsed by 
being short-circuited as shown in Fig. 1. Here Е is the exciter 
and А the armature of the auxiliary generator. А suitable 
switch short-circuiis either half of the auxiliary generator field 
as controlled bv either a rise or fall of the core in coil C. this coil 


| being connected to the mains requiring constant potential. 


The actual installacion of this gear which, by the courtesy of 
Mr. А. S. Bleckmen, che borough electrical engineer of Sunder- 
land, we were given the opportunity of inspecting, is situated 


‘at the Hvlton-road generating station of that borough. and has 


been in successful operation there for a considerable time. 
Fig. 2 shows a daily voltage curve, which is an average sample 
of the regulation obtained with this gear, and the very fine 
limits of adjustment are obvious. Оп a very heavily fluctuat- 
ing load due io a large tramway service and shipyard power 
load at Sunderland, involving momentary fluctuacions of the 
order of 250 kw. on either side of the normel, the apparatus is 


| able to keep the voltage to within $ per cent. in either direction 


' "om the normal value. Previously it was necessary to keep an 
| attendant conscanily engaged in regulating. and even so it was 
| difficult со keep wichin a total variation of 3 per cent. The 
regulacor has been found capable of compensating for the speed 
C «| d | variations of ihe main generators due to changes of load to the 
extent of 14 percent. on either side of normal speed. The 

plant on which the gear normally works is а 2.000 kw. turbo- 

| generacor which during the greater part of the day runs in 

parallel wich a 750 kw. reciprocating set, other similar sets 
| DC. being paralleled to meet the needs of the peak load. Fig. 3 
A (| Suppl7 shows a typical daily load curve at Sunderland, and illustrates 

| Lom i the very rapid changes of load, particularly at meal times, to 
| Я | | which the gear is subject, owing to the shutting down of power 

Eid. d DIXORAN OF CONNECTIONS: | plants at the shipyards. The hand regulator of the alternator 

| is always left et about running point except when a machine is 
out, and is based on an entirely different principle from the | being paralleled or taken out, and beyond this the only regula- 
foregoing." tion given to the plant is at the engine to keep the speed normal, 
Since this article appeared we have been given an invitation The operating engineer at Sunderland, Mr. Yorke, has given 
to inspect the working of a new type of regulator which has been | the epparatus his careful supervision, but has found that no 
perfected by Mr. Н. M. Taylor, the borough electrical engineer of | alteration or adjustment of the apparatus has been necessary 
Middlesbrough, and his assistant, Mr. R. Н. Scotson, and we are | during the whole time of its use, as the short-circuit method of 


pleased to be able to report favourably upon the operation of | control eliminates what is often a weak feature in relav circuits, 
an apparatus which appears to be a distinct contribution to the | 


a ' sparking and wear at the contact points. 
development of this important sphere of work. 


( | ] l Another very interesting installation of the Taylor-Scotson 
A The system adopted may be briefly described as follows: | gear hes been in operation for some time for the regulation of 
А small shunt generator is connected in circuit with the exciter | three 1,000 kw. exhaust steam turbines at the Middlesbrough 
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field, and the field of this small generator is split into two halves, steel works of Messrs. Bolckow, Vaughan & Co. (Ltd.). Fig. 4 
each half being fed from any direct-current supply in such a | shows the actual arrangement of this gear and its surroundings. 
way that each half produces opposing polarity. Hence the | The panel at the right hand of the illustration is only 
armature of the small generator gives either an assisting or | 5 ft. 4 in. high and 1 fi. 5 in. wide, the centre portion carrying 


opposing boost to the exciter fields according to whether one or | the auto-regulator being 2 ft. 6 in. high. The actual regulator 


the other booster field is in operation. А similarity between | only measures 10 in. square. 
the method adopted in the Tirrill and the Taylor-Scotson appa- 
ratus is found in that as in the former the whole of the resis- | from automatic to hand regulation of the exciter if thought 
tance in the exciter field circuit is cut in or out at one step, so in | desirable. On the left hand is seen the small motor-generator 
the latter the whole of the assisting or opposing boost is given | supplying the ''boost." This is а direct-current generator 
at one step to the exciter field circuit. Thus the regulation is | taking 6 amperes at 220 volts driven by an alternating-current 
very quick and accurate. То avoid sparking, the two halves | motor, and the small consumption of power required by t his 


| ^ Above this is seen the central- 
zero voltmeter, while below it is a change-over switch to change 
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apparatus is therefore evident. In connection with the auto- 


‘controller it may be noted that zn euxiliery contact is provided 


whereby, should there be an abnormal movement of the core of 
the solenoid either up or down due to an excessive variation of 
voltage (as, for exemple. in 2 short-circuit on the mains), the 
automatic reguletor is cut out of action by cutting off the direct- 
current supply to the split fields until it is replaced in circuit bv 
hand. This is necessary because, although the booster will 
give up to 120 volts in either direction on а 200-volt supply, it is 
advisable in some &bnormel circumstances to cease the auto- 
matic boost until running conditions have been regained. In 
the Bolekow-Veughan 1152 Пелоп either or all of the turbine 
sets are controlled satisfectorilv by this кепт under heavy work- 
ing conditions, with loads verving from 200k.w. to over 1.000К\., 
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and on a power factor from 65 upwards. 
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| in series with the main battery et the generating plant, this 
battery control being, therefore, of 2 very economical descrip- 

| tion. In addition, the extremely difficult problem of rotary 

‘control has been successfully solved bv an application of the 
Taylor-Scotson device, and this promises to be one of the most 
important developments of this system of voliege control. 

| "ummarising the advanteges of this svstem, the claims 
which the inventors make, end which гррегг to be well borne 

out in practical working results, are es follows: Firstly, there 


is absence of sparking on the contacts. Secondly, the gear is 
| adaptable to existing plants as the amount of boost which may 
| be given to the exciter field is only limited by seiuretion point 
being reached. Thirdly, alternators of various types end with 
different excitation voltage тау be regulated simultaneovsly 
with one reguletor without perelleling the ex- 
citers. In view of these claims 16 is epparent 


which should place it in the forefront of che 
devices which have been evolved for ithe 
eutomatic regulation of voltage. 


THE ELECTRICAL UNDERTAKING OF 
THE BIRMINGHAM, TAME AND 
REA DISTRICT DRAINAGE BOARD,* 

ВУ 1. Е. MOUNTFORT. 


Summary.—aA description is first given of the electric 
power transmission scheme installed in 1905 by the 
Drainage Board, and, secondly. of the plant recently 
erected for raising large quantities of sewage and 
storm water for distribution on the surface of the 
filter beds. Thetorque requirements of large squirrel- 
cage motors for driving low-lift centrifugal pumps 
are finally considered. 


The author describes the electrical undertaking 
of the Birmingham, Tame, and Res District 


It has been | Drainage Board, which is responsible for dealing with and treating 


working 24 hours per day for some time without the contacts | the sewage from a population of about 1,000,000 persons in Bir- 


being touched. 

The two plants mentioned above ere both on the elterneting- 
current system. Iv is obvious, however, that the gear is equally 
applicable to direct-current plenis, and at Middlesbrough the 
Taylor-Scotson control is applied to the Corporation continuous- 


Fig. 4.—TaYLor-Scotsox AUTOMATIC VOLTAGE REGULATOR. 


current generating plant, consisting of 2 600 kw. turbo-genere- 
tor, а 100 kw. high-speed reciprocating set and two 300 kw. 
high-speed reciproceting sets, the voltage control being derived 
from a point on the network (which is interconnected through- 
out) 2 miles from the generating station. The feeder booster 
thus controlled is also cepable of being run as a floating booster 


mingham and the neighbouring districts. 
largest undertaking of its kind in the world at the present day. 


POWER TRANSMISSION SCHEME. 


A scheme of power transmision was first installed in 1905 to re- 
place a system of small pumping units consisting of portable steam 
engines and belt-driven centrifugal pumps, which were 
required at à number of points in order to raise sewage 
to small areas of land above the main gravitation level. 
These pumps were situated a considerable distance 
apart, the furthest being about 5 miles from the out- 
fall works at Nechells. At this time the Birmingham 
Corporation had under consideration the erection of a 
refuse destructor in the Nechells district, and the 
prospect of obtaining а cheap supply of power induced 
the Drainage Board to substitute a scheme of electric 
transmission of energy throughout their estate (about 
2,800 acres) in place of small isolated plants. А con- 
siderable saving (about £600 per annum) in working 
expenses was anticipated on this account, and has been 
fully borne out in the results obteined. А prelimmery 
estimate of the amount of power likely to be required 
showed that an ample supply of steam for all existing 
purposes could be obtained, and an arrangement wes 
come to between the respective authorities, the Drainege 
Board obtaining a supply of steam at a purely nominal 
figure. Under this arrangement the refuse destructor, 
boiler house, and generating station were all executed 
under the same contract, end formed one block of 
buildings. 


three-phase 2,250-volt overhead transmission line feed- 
ing into sub-stations at various points, where the pres- 
sure is reduced to 200 volts by means of static trans- 
ormers. The line consists of herd-drawn copper wire 
supported on creosoted wood poles by means of triple-shed porcelain 
insulators. It crosses the public roadway in four places, and at these 
points special steel terminal poles are provided, the line being taken 
underground as a three-core cable which is led down under the pole 


ee ee X 


* Abstract of a Paper read before the Birmingham Local Section of the: 


Institution of Electrical Engineers. 


that the Tavlor-Scoison егт possesses features. 


This is probably ‘Ве 


The method of distribution adopted consisted of & 
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and laid solid in bitumen under the roadway. The total length of the 
line is 54 miles, and the copper section was originally proportioned to 
give a pressure drop of 71 per cent. over the whole line at maximum 
load. The destructor cells are * top feed " cells, and are hand-tired. 
There are eight cells, arranged in two series of four, each series having 
its own fan, which passes the air through the ** air heaters " occupy- 
ing the space between the two sets of cells. The boiler plant consists 
of three 30 ft. by 8 ft. Lancashire boilers, two being gas-fired and the 
third arranged for coal firing. The coal-fired boiler was installed to 
operate the plant during the week-ends when the destructor 13 -hut 
down. 

The generating station equipment consists of two 115 kw. 2.250- 
volt three-phase 428 revs. per min. generators, each coupled to a 
175 в.н.р. Belliss high-speed engine. 

The general plan adopted in the sub-stations is to equip each witha 
separate transforming plant suitable for the output of the motor in- 
stalled. The stations are divided into two rooms, one containing the 
transformers and the other the motor and pump. The switch panel 
is built into the wall dividing the two rooms, the back of the panel 
being accessible only from the transformer-room. This arrangement 
was adopted in order to minimise risk of accident due to ignorance or 
carelessness. 

As was to be expected, when electrical power had once been in- 
stalled its use very rapidly increased, and at the present time it has 
been applied to every process throughout the disposal works requir- 
ing mech.nical power, and is even used for the milking of cows. 
The horse-power of motors connected to the line has increased since 
1906 from 124 :о 360, and tke maximum load in 1910 was 150 kw., 
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Fia. 1.—Typicat Datty Loap CURVE оғ DESTRUCTOR STATION. 


the load.factor being 40 per cent. Sewage pumping employs 
272 H.P. ; screens,elevators, penstocks, &c., 30 H.P. : gravel and ash 
washers 30 H.P.; workshops and farm 18 H.P.; and sewage distri- 
butors 10 н.в. The existing steam supply is now unequal to the 
demand made at certain periods of the day. so advantage has been 
taken of the Aston Corporation mains, in connection with the large 
pumping station recently erected near Bromford, to obtain a stand- 
by supply for the existing station. | 

Fig. 1 gives a tvpical daily load curve, the hatched portion showing 
the units supplied from the Corporation mains at the peak of the load. 
Although the demand for a continuous load throughout the 24 
hours makes the plant very suitable Гог destructor steam. vet the 
considerable variation in load throughout the day counterbalances to 
some extent this advantage, and it is rather unfortunate in this re- 
spect that the refuse destructor and electrical generating station arc 
under entirely separate management. The greater part of the work 
of sewage disposal requiring power has necessarily to be done during 
the day, and although every attempt is made to increase the night 
load and reduce the day load it has not been found practicable to do 
this to any appreciable extent. One result of the large increase in 
"demand has been to make the drop in the line somewhat excessive at 


peak loads, amounting as it does to about 12 percent. As, however, ; 


АЉ. Е 


? distributors. 


ihe peak load rarely occurs when lighting is required, this is not so ; 


objectionable as might at first sight appear. 

_ With reference to the employment of destructor steam for generat- 
ang power for sewage disposal purposes it may be interesting to ob- 
‘serve that the supply and demand naturally bear a constant ratio to 
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one another. as they both depend directly upon the population of the 
district. The power is mainly required for pumping purposes, and 
taking the following figures as a basis of calculation. viz: 15 cwt. of 
refuse per 1.000 persons per day, 50 units generated per ton of refuse 
burnt, 30 gallons per head per дау water supply, 50 per cent. overall 
efficieney for line, motors and pumps. we find that the consumption 
in à destructor of the solid refuse of a district would be sufficient to 
raise six times the dry weather tlow of the sewage or liquid refuse to a 
height of about 30 ft. The requirements might be said to be fairly 
average ones for works where the whole of the sewage has to Ге 
pumped, and it would. therefore, appear that the supply and demand 
are fairly well suited to one another. It must not be overlooked, 
however, that this is only as regards the probable maximum demand. 
and that the general load factor of such a plant would by no means Бе 
а good one. 

As regards the cost and working expenses of the present plant, the 
conditions are somewhat peculiar. Only a nominal sum per annum 
is charged for the destructor steam, and it may be said that practi- 
callv the whole expenses are the standing charges covering interest 
and depreciation on cost of installation, maintenance and wages of 
staff. Under these conditions, of course, the cost per unit of output 
is almost in exact inverse proportion to the load fzctor. At unity 
load factor this amounts to about 0-354. per unit generated. The 
average annual load factor of the plant is about 40 per cent.. making 
the actual cost about 0-875d. The average power factor of the whole 
system is about 0-85. Practically no trouble whatever has been 
experienced in the svstem since its installation five vears ago. 

As to some of the various processes occurring in sewage disposal 
works to which electric power may be suitably emploved, the largest 
demand for power will. of course. always be associated with those 
plants where all or any portion of the sewage has to be pumped either 
at the commencement or at апу subsequent stage of the process. 
Other mechanical processes requiring power which are more or less 
to be found in all sewage disposal works are screening and dredging 
apparatus. lime mixers, sludge pressing machinery and mechanical 
The incidental] power required for various purposes. 
apart from pumping. may in large works amount to 100 B.H.P., and 
the load factor will as а rule be a fairly good one. 


SEWAGE PUMPING STATION. 


The new pumping station at Nechells was installed for the purpose 
of dealing principally with the large excess flows brought down bv 
the main outfall sewers in time of rainfall, and when completed will 
contain plant of a capacity of about 1,000 н.р. The sewage is lifted 
and distributed over a large area of bacterial filters immediately 
to the south of the station. The method of distributing the sewage 
on the surface of the filters consists in forcing it under pressure 
through a large number of nozzles or jets so that the entire surface of 
the filters is covered witha fine spray. There are at present 16 acres 
of filters at work. and the ultimate area provided for is 3U acres, upon 
which it is intended to deal with excess tlows of sewage storm-water 
at à maximum rate of 100,000.000 gallons per day. The whole area 
is divided into sections of 2 acres each. which can be fed independ- 
ently, and each acre requires about 600 jets. The watering of these 
filters is controlled by a system of electrically operated sluice valves, 
so that the area in work can be adapted to meet the varying rate of 
How from hour to hour. The level of the surface of the filters is 
about 10 ft. above the general gravitational level, so that it has been 
necessary to instal pumping machinery, the total lift including the 
head on the Jets being about 19 ft. 


Nature of Load and Load Factor.—The rate of flow of sewage during 
dry weather varies regularly from hour to hour during the day. The 
maximum rete is equal to s bout 1-5 times the mean and occurs about 
midday, while the minimum rate, equal to about half the mean rate j 
occurs during the early morning. 

The Ном above referred to is what is known as the “dry weather 
flow " (d.w.f.) and is that due to the ordinary domestio sewage, 
together with a certain amount of manufacturing trades waste. Тһе 
amount of the flow is ordinarily dependent onlv upon the water 
supply of the district. and in the absence of rainfall would remain 
fairly constant in amount and in degree of fluctuation from day to 
day. In times of rainfall, however, this flow is subject to large and 
sudden variations, the magnitude of which depends upon the size 
and configuration of the district, the extent to which separate storm 
sewers are provided and the number and effectiveness of the storm 
overtlows on the branch sewers. At the outfall works at Nechells, а 
rate of flow of 10 to 12 times the normal “ агу weather flow ” has 
been measured, and for a short time a rate of Ном of 150 times tho 
normal has been measured in an individual sewer in the сиу. The 
annual load factor of a pumping plant to deal with sewage will de- 
pend entirely upon the limits of tlow between'which it has to work, 


m 
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and may vary from almost 100 per cent. to 3 per cent. or less. In 
the case of the present pumping station the requirements were that it 
ehould deal with a maximum rate of flow of 70,000 gallons per minute, 
commencing at a rate of about 14 times the normal “ dry weather 
flow." "The annual load factor in this case is about 3:5 per cent. for 
the whole plant. Under these circumstances the question of a high 
efficiency becomes of small importance compared with that of low 
first cost. and pumping machinery of the ordinary centrifugal type 
was decided upon. 

One of the chief requisites of a plant for dealing with large excess 
flows of sewage is that it shall be capable of being started up at short 
notice, and the whole plant got to work with the minimum of delay. 
For this reason it was necessary to have a supply of power which 
could be called upon to the full amount required whenever necessary. 
and in this connection the relative merits of gas and electric driving 
were fullv considered. From the point of view of cost there was 
little to choose between the two schemes. The advantage of the 
electrica] scheme, however, was that it was possible Бу installing a 
static transforming plant to provide at а minimum outlay a standby 
for the existing generating plant, where the demand was already 
showing signs of exceeding all previous estimates made when the 
station was first put down. 


Pumping Station.—The pumping station is 120 ft. long and about 
40 ft. in width. Ор the south side, and running the whole length of 
the pump room, is the operating gallery, in which is placed the whole 
of the switchgear and controlling apparatus for the main pump 
valves, compressed air valves, &c., as well as a rotary air compressor 
for charging the pumps. The pump well is constructed outside the 
building on the north side. and extends the whole length of the pump- 
room. The main inlet to the well is from a 7-ft. diameter culvert at 
one end, and at the other end from a rectangular penstock connecting 
.to the existing 8 ft. conduit. 


о 5000 10000 


Fic. 2.—CHARACTERISTIC CURVES or 23—32 IN. CENTRIFUGAL PUMP 
AND 225-B.H.P, INDUCTION MOTOR. 


The pumps are capable of working down to about half-load with- 
out appreciable sacrifice of efficiency, so that the smallest unit is 
designed for a normel output of 4,700 gallons per minute, and two 
sets of this capacity are installed. The remaining portion of the load 
will be divided between three large units. each having a normal 
rating of 20.000 gallons per minute, and two of these are already laid 
down. In the case of ordinary centrifugal pumps any variation in 
.cischarge over the best portions of the efficiency curves is accom- 
panied by an appreciable variation in pressure. One of the condi- 
tions of distributing sewage overa filter is that the rate of distribution 
shall remain fairly constant over the whole area covered, and this, of 
course, means, with а given size of nozzle, that the pressure must 
remain as nearly as possible constant whatever volume is being 
delivered. As regulating by the main valve or the speed of the motor 
js inefficient it was desirable to obtain a form of pump which would 
give а very flat pressure curve over the best range of efficiency, and it 
was pointed out by the author that this could be obtained by making 
the vanes of the pump disc radial at the outlet angle. instead of with 
a large backward curvature, as in the usual type. Fig. 2 shows the 
characteristic curves of this pump, and is plotted from observations 
during an actual test of one of the pumps after about six months' 
working. It will be seen that there is a variation of only about 15 
per cent. in the pressure between full and half load, and this also 
corresponds approximately to the best portion of the efficiency 
curve. This particular form of vane, which has certain disadvan- 
tages, is by no means new, but the results obtained have fully justi- 
fied its adoption. 

Motors.—The electrical equipment has been determined largely by 
the hydraulic requirements, and it has obviously been necessary to 
instal machines of a somewhat abnormal type for driving the pumps. 
Low-speed motors were adopted, the speed being a compromise 


between that best for the pumps and the motors. High-speed’ 
motors with either reduction gearing or rope drives were considered, 
but although a slight saving in cost might have been effected, the- 
necessity of greater floor space on the one hand, and simplicity of 
operation on the other, determined the author to adopt direct- 
coupled slow-speed machinery in spite of a slightly lower efficiency, 
the importance of which was minimised by the very small annual 
demand. 

The motors driving the pumps are in all cases three-phase 50-period 
induction motors with squirrel-cage rotors, and are direct, coupled 
to their respective pumps. The full-load rating of the motors is in 
all cases fixed about 33 per cent. in excess of the power required by 
the pumps at normal output, the reason being that with radial vane 
pumps the power required increases rapidly with any drop in head 
(see Fig. 2), and this rating was chosen so that if for any reason the 
pr:ssure should drop to the level of the surface of the filters the 
machines would not be overloaded. The smaller machines are each 
of 55 B.H.P. full-load output when running at a speed of 360 revs. per 
min., and are wound for operating on a line voltage of 2,200. The 
large motors are each of 225 B.H.P. full-load output when running at 
а speed of 194 revs. per min., and are wound for operating on a line 
vol age of 6,000. The stator slot windings are arranged in a single 
laver per slot, which reduces to a minimum the likelihood of a break- 
down between turns. In addition to this, the end coils of the wind- 
ing are specially insulated for the purpose of withstanding any 
momentary pressure rise at starting. 

The starting-gear consists of auto-transformers and oil switches 
mounted in the operating gallery close to the main water and air 
valve pillars. For the first large motor an ordinary auto-trans- 
former with self-contained oil switch mounted in a cast-iron tank 
was installed, and although this has so far been quite satisfactory, & 
somewhat special type of starter has been installed for the second 
motor. The gear consists of a drum-type switch mounted in а 
separate tank, two auto-transformers and two choke coils also in 
separate oil tanks. The choke coils are inserted between the 
" starting " and “ running " position, so that there is no break in the 
circuit during the change-over, and are cut out before the running 
position is fully reached, the whole operation being performed by & 
single movement of the switch handle. 

Sutichgear.—The whole of the switchgear is mounted in the 
operating gallery, and consists of а white marble panel board about 


26ft.long. The 6,000 volt "bus bars, isolating links, and oil switches. 


are mounted in fireproof cells behind the board, the operating fronts 
only being mounted on the panels. The 2,000-volt "bus bars are in. 
two sections, one set being supplied from the 6.000-volt mains 
through stepdown transformers, and the other set from the Drainage 
Board power station. А triple-pole oil switch connects the two sete 
of bars, and is mounted on the synchronising panel. During week- 
ends when the destructor steam is not available the existing station is 
shut down, and the supply taken from the 6,000-volt feeder. The 
synchronising gear is used for paralleling the two supplies in order 
to change over without the necessity of interrupting the supply. 
The 6,000-volt supply is also used to help the existing station during 
times of heavy load, or when steam is low, and it is of interest to ob- 
serve that no difficulty has been experienced in running the two sup- 
plies in parallel for hours at a time. 


Transforming Plant.—The transforming plant consists of three 
single-phase oil-cooled transformers each of 100 k.v.a. capacity, with 
a ratio of 6,000 to 2.200 volts, and one 30 k.v.a. three-phase trans- 
former with a ratio of 2.200 volts to 200 volts. "These are installed 
in a room immediately beneath the switchboard. The 200-volt 
supply is used for working the compressor motor, sludge-pump 
motor, sluice-valve motors for the filter beds, and the station lighting. 


Valves.—The delivery branch from each pump is fitted with а 
gradually expanding discharge pipe with the object of converting 
the velocity head of discharge into pressure head, and at the end of 
each discharge pipe is placed the main controlling valve. These 
valves are of the “ throttle " or ‘ butterfly" type, and are controlled 
by hand from the operating gallery through suitable gearing. | The 
smaller valves are 18 in. in diameter, and the larger ones 33 m. m 
diameter. This type of valve was chosen because of the ease and 
rapidity with which it can be opened or closed. The valves in ques- 
tion can be opened in about 20 seconds, and are considerably cheaper 
than motor-operated sluice valves. A disadvantage of this type of 
valve is that it is not absolutely watertight when shut, but in the 
present case this was not detrimental to their use. 

In order to facilitat» the operation of opening up the filter beds, 
and bearing in mind that when the scheme is complete it will be 
necessary to open 30 12 in. sluice valves in order to bring the whole 
plant into use, it was decided that these valves should be electrically 
operated from the pumping station, and for this purpose an overhead 
pole-lin» has been erected alongside the valves for supplying current 
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to the small driving motors. The line consists of hard-drawn copper 
wires, there being six wires to each pair of motors, which are worked 
two in parallel. Each sluice valve has a small $ н.р. three-phase 
totally enclosed motor mounted on a bracket and operating through 
spur-wheel and worm-gearing, the time taken to open or shut the 
valve being about 2 minutes. The valves are installed two together 
in brick chambers with air-tight covers, and a pole is erected close to 
each chamber down which the tappings from the overhead line are 
taken, these consisting of V.I.R. cable in galvanised steel conduit. 
Two triple-pole double-throw switches are provided in each motor 
circuit, one being mounted on the switchboard panel at the station 
and the other acting as a limit switch and being fixed on the sluice 
valve. The function of the limit switches is to break the circuit 
when the valve has reached the top or bottom of its travel, and at the 
same time to leave the motor connected up to run in the opposite 
direction when the switch at the station is thrown over. These 
switches are operated by a travelling nut actuated by the gearing 
on the valve, and a considerable amount of difficulty was experi- 
enced at first in obtaining a suitable switch for the purpose. The 
difficulty arose mainly owing to the fact that two motors being 
worked in parallel, it was impossible to ensure that both motors 
should cut out at precisely the same moment, and with the first type 
of switch employed the motor on the valve which first reached the 
end of its travel remained short-circuited on the line until the second 
motor was cut-out, owing to the current feeding back and making 
alive the forward terminal of the first motor. А type of quick-break 
switch has now been adopted which gets over the above difficulty, 
but the arrangement is not yet entirely satisfactory, although the 
system has been in operation for about 18 months. А new type of 
valve-gear and switch is now being experimented with, which, it is 
hoped, will prove entirely successfal. This part of the scheme which 


TABLE of Capital Cost and Working Expenses of Pumping Plant. 


Capital Cost. 
Transmission line and cable ............................ ee esss. £853 
Motors and pumps (four ѕвеёз)............ е 2.184 
Transformers, switchgear, &c..................... eese 1.887 
Sluice-valve gear and accessories ............ eere 1.330 
Hydraulic mains and valves.................... ас 2,000 
Pump well and foundations ...................... eese 2,200 
реги ее Ep ert set аи о an S A PE RES 3,000 

icc ——— ое £13,454 
Cost per brake-horse-power installed (when completed) . £18 
Annual Cost. 
Interest and depreciation at 7 percent. ................ н. £042 
Working Epenses. 
Cost of power (157,700 units at £d.).............. с £515 
ir lg ET 600 
Maintenaance and repairs............ cec eene 25 
Total — ——ÓMÀá€ £2.142 

Total gallons pumped, 1.032 millions, against an average head of 19 ft. 
Overall efficiency of installation ................ eres 47°, 

Cost per W.H.P.-hour и. нение 5-15d. 


these conditions will absorb from 0-2 to 0-4 of its full rated power con- 
sumption, the proportion varying according to the type of pump. 
From this it will be seen that although the motor at the instant of 
starting is practically unloaded. it has to run up against a con- 
tinuously increasing load. and if for any reason it is necessary to put 
a small limit to the starting current, the final speed may even be less 
than full-load speed. The resisting torque of the pump increases as 
the square of the speed, and by plotting this curve along with the 
slip-to:que curve of the motor, we can obtain the torque at each 


at first did not appear to offer any very great difficulty has certainly | instant available for accelerating the rotating mass, and then find 


proved the most difficult to instal with absolute reliability of opera- 
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Fic. 3.— DIAGRAM SHOWING AVERAGE RUNNING-UP TIME FOR 
Турсстюх Motors DRIVING CENTRIFUGAL PUMPS. 


tion, and the author would like to impress this point very strongly 
upon: any one contemplating the installation of a number of elec- 
trically-operated sluice valves requiring control from a central 


position. 


In connection with motor-driven centrifugal pumping plants 
where several sets are to be installed to work in parallel on the same 
load and pumping into the same receiving main, it is advisable to 
arrange for all the motors to have the same füll-load slip, especially 


where the pumps are intended to work over a fairly wide range o 


output. If this is not done the pumps will not divide up the total 
load in proportion to their respective capacities, except when work- 


ing at normal! load. 


The capital and working costs of the plant, taken over a twelve- 
month from September,\1909, to September, 1910 are given in the 
accompanying Table. zz 


Starting Torque.— The author is of opinion that the driving of cen- 
trifugal pumps offers a field for the employment of motors of the 
squirrel-cage type even in quite large sizes, and as the present plant 
comprises what are among the largest -high-voltage squirrel-cage 
motors used for driving centrifugal pumps in the country, а con- 
sideration of the starting torque properties will probably be of in- 
terest, especially as regards the actual speed attained before switching 
on to the normal voltage and also the time taken from the instant of 
closing the starting switch for the motor to attain 2 final velocity, 
which in motors of about 200 в.н.р. and upwards becomes an im- 
portant consideration. 

In starting up the set the pump is first filled with water and then 
started up with closed delivery valve, a suitable transformer tapping 
being employed. A centrifugal pump running at full speed under 


the time taken to reach a steady speed. The average time taken to 
run up in the case of the 225 в.н.р. motors is 28 seconds. The motor 
in this case having a rating 33 per cent. in excess of the pump, the 
latter only consumes about 20 per cent. of the full load of the motor 
when running at normal speed with closed valve. It is shown that a 
small reduction in full-I-ad slip and overload capacity means a large 
reduction in the net torque available for acceleration, and a corre- 
sponding increase in the running-up time. Fig. 3 shows the results 
of calculations of the time taken to attain a final velocity for various 
values of the overload capacity and full-load slip, and are based on 
the following assumptions : High-voltage motors of about 250 B.H.P. 
output on a three-phase 50-period supply direct coupled to pumps 
consuming about 25 per cent. of full-load when running closed at full 
speed and started on 50 per cent. of the normal voltage. The 
moments of inertia of the rotating perts of the motors and the addi- 
tional effect due to the pump disc end water are set out in the other 
curves in the Paper. It is seen from Fig. З that it is no use designing 
a machine with a full-load slip of more then ebout 5 per cent. for 
large overload capacities or 6 per cent. to 7 per cent. for smaller over- 
load capacities with the object of decreasing the running-up time. 

The curves shown in Fig. 3 are applicable to both low and high- 
speed machines, end, in the author's opinion, there need be little 
difference between them in this respect, due to the fact that the low- 
speed machines would, generally speaking, have a lower power factor. 

As regards overload capacity requirements in motors driving cen- 
trifugal pumps, if may he stated that in this class of work, pulling-over 

troubles are seldom experienced, as the maximum possible torque— 
even should the head fall to zero—-is never much more than twice the 
nornial torque, and that only in pumps with radial or forward-curved 
vanes ; moreover. the condition of zero head could hardly ever be met 
with in ordinary pumping schemes short of а complete burst in the 
delivery mains. For this reason it is possible to permit small over- 
load capacities where required in large low-speed machines, such as 
those herein described. It 2150 has the advantage that if the motors 
are, moreover, of the squirrel-cage type, the starting current can be 
kept within reasonable limits even when started up on helf-voltage, 
which. for reasons previously mentioned, is about the smallest it ia 

advisable to employ in this class of work. "These considerations 

&ppear to the .uthor to justify the employment of large low-speed 

machines of the squirrel-cage type in cases similer to the present, 

where the only other alternative would һе gearing or belt driving. 

The whole pumping plant has now heen in work for nearly two 
years, and no trouble whatever Ваз been experienced during that 
time. The British Thomson-Houston Compzny were the contrac- 
tors for the whol: of the electrical inst:.llation referred to in the first 
portion of the Peper. For the sewage pumping station, the contrac- 
tors for the whole of the electrical equipment, with the exception of 
the 225 н.р. motors, were Messrs. Johnson & Phillips. The 225 н.р 
motors were supplied by Messrs. Crompton & Co., and the whole of 
the pumping machinery by Messrs. W. Н. Allen, Son & Co. 
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RECENT RESEARCHES AT THE NATIONAL PHYSICAL 
LABORATORY. 


The research work carried out at the National Physical Labora- 
tory during the year 1910 has included many matters of interest 
to electrical engineers. At the International Conference on Elec- 
trical Units and Standards held in October, 1908, a Permanent 
Committee was appointed to deal with certain questions in regard 
to the realisation of the electrical units. Since the Conference work 
has been proceeding continuously at the Laboratory in connection 
with the questions under consideration by this Committee. and in 
the Electrical Standards section the work during the past year has 
been largelv of an international character. Under the auspices of 
the Permanent International Committee. Мг. Г. E. Smith proceeded 
to Washington in the spring and worked there with Dr. Jaeger. of 
the Reichsanstalt, Prof. Laporte, of the Laboratoire Central, Paris, 
and Drs. Rosa and Wolff, of the Bureau of Standards, Experiments 
were made to measure current in international amperes with great 
accuracy. and to determine the E.M.F. of the Weston normal cell 
in international volts, At the commencement of these international 
experiments the difficulties were comparatively great; but at their 
conclusion they had been considerably reduced. The E.M.F. of 
the Weston cell was determined to be 1:0183 international volts at 
20 C. The provisional value recommended by the London C'on- 
ference was 1*0184 international volts. 

In addition to the work at Washington other international experi- 
ments have been made in co-operation with workers from the Bureau 
of Weights and Measures at St. Petersburg and from the new elec- 
trical laboratory at Tokio. 

The Lorenz apparatus—the Drapers Company memorial to the 
late Prof. Viriamu Jones—was erected during the year. and speed 
tests have been made. Two factors are required in the determina- 
tion of the ohm: the velocity of rotation of a conducting disc, and 
the mutual induction of certain coils and the disc. To determine 
these within less than 1 part in 100,000 has been the chief aim in the 
construction of the apparatus, and the work of the past year indi- 
cates that no great difhcultv need be anticipated. 

The Avrton-Jones current balance remains an exceedingly satis- 
factory piece of apparatus and has been used several times during 
the vear for the absolute determination of current. 

The Weston cell has now become securely established in Great 
Britain. and the cells submitted for test by British manufacturers 
are very satisfactory. The researches still in progress on standard 
cells aim at uniformity in procedure in all countries ; they are being 
-carried on in co-operation with other standardising laboratories. 

The work on standards of capacity and inductance. which is under 
the charge of Mr. А. Campbell. has also been continued. ша 
number of methods for accurate measurement of capacity and 
inductance. a very important part is played by the small * residual ` 
inductances of the resistances which are nominally non-inductive. 
These effects have been investigated, and resistance coils have been 
designed and constructed in which the residual inductances have 
been reduced to almost negligible amounts. In connection with 
-wave-meter work, Carev Foster's method (using a mutual inducto- 
meter) has been found a most convenient and accurate means of 
-calibrating small variable air condensers. Further experiments 
have been carried out with spark photography in order to extend. 
.by absolute measurement. the range of wave-length over which 
wave meters can be calibrated. Ап investigation has also been 
made of the power-factors of standard mica condensers. In the 
iron testing work the apparatus has been much improved. а Helm- 
holtz speed regulator having been added to the alternator so as to 
-obtain verv constant frequency. 

P" In the electrotechnies division an investigation of very general 
;interest is in progress as to the etfect of transport by rail and carrier 
on electricity meters. Experiments on the heating of wires have 
.been made for the Wiring Rules Committee of the Institution of 
Electrical Engineers. "The researches on ebonite and on mica and 
other insulating materials have been continued. In the photometry 
:section a large amount of work has been done with a view to setting 
up standards of candle-power for the measurement of metal filument 
lamps, and interesting difficulties have been met with affecting the 
.constancy of metal filament standards. А valuable joint investi- 
gation, in conjunction with the Electrical Testing Laboratories of 
New York, has been made to determine how close an agreement 
would be obtained by different laboratories in life tests of glow 
lamps. The tests andicated that such measurements can be carried 
out on the basis of the Engineering Standards Committee's specifi- 
.eation within an accuracy of + 5 per cent. for carbon lamps. 

Space will not admit of any long account of the work done by 
-other departments of the Laboratory. The thermometry division 


has been occupied with further high temperature research, and 
investigations on petroleum testing apparatus, and on t^» specific 
heats of metals are in progress. The metrology division has pub. 
lished observations оп the expansion and thermal hysteresis of 
fused silica, and an account of а method of counting the rulings of a 
diffraction grating. New machines for measurements on large 
screws have been installed. In the optics division methods for the 
accurate measurement of angles, in connection with the testing of 
levels and inclinometers, have been investigated. 

In the engineering department a large number of researches are in 
progress among these may Бе mentioned an investigation with the 
strength of welded joints, a research as to the heat transmission and 
friction of air currents in pipes. the resistance of materials to abra. 
sion. the resistance of different forms of serew threads to shock, the 
eflect of wind pressure on structures, &c. In addition, in the 
aeronauties division a considerable amount of work has been carried 
out for the Advisory Committee on aeronautics, 

The metallurgy department, early in the year, made a voluminous 
report to the Allovs Research Committee of the Institution of Mecha- 
nical Engineers on the aluminium-cupper-manyanese alloys, Other 
researches completed, or proceeding. relate to the alloys of alu- 
minium and zinc; the temperature-density curves of the lead-tin 
alloys; the strength of iron at high temperatures. The entectics 
research is also being continued. Funds for a new building for 
metallurgical research have been provided by the generosity of Sir 
Julius Wernher, and this building is now under erection. 

The national experimental tank for experiments on models of 
ships is now completed. and the equipment is nearly installed. [t is 
hoped that work may be commenced at an early date. 


RONTGEN SOCIETY. 


An exhaustive Paper on the subject of the induction coil was read 
by Prof. Wertheim Salomonson. of Amsterdam. at the meeting of the 
Röntgen Society on February 2nd. It was restricted to а summary 
of this worker's oscillographie research upon the behaviour of an 
induction coil under varying working conditions, the high-frequency 
pattern of Duddell's instrument being employed for the purpose, 
together with various well-known coils, and, for the most part, в 
gas mercury-jet interrupter of the turbine pattern. The first 
ascillograms gave a pieture of the starting current proceeding from 
zero as soon as the circuit was completed and rapidly growing in 
strength until the moment at which the circuit was broken. The 
current then decreased to zero in about one-thousandth of a second, 
and at this moment a few rapidly decreasing oscillations were to be 
seen. The ascending part of the curve, denoting the increasing 
current strength. represented a logarithmic curve in accordance with 
the theory given by Helmholtz. The form of these logarithmic 
curves was principally determined by the time constant of the 
circuit. The rapidity with which the curve rose depended upon the 
value of the E.M.F. of the battery, divided by the self-induction. 

The descending part of the oscillograph curve was of greater 
interest, since it was in this phase that the secondary discharge 
occurred, giving a long sinuous spark or lighting an X-ray tube to 4 
vivid fluorescence. In all oscillograms of the primary current the 
rapid descent of the curve was to be noted. sometimes followed by а 
few oscillations. Не showed a series of oscillograms with particular 
reference to the descending curve, and these. he said. led him to the 
conclusion that if the capacity of the primary condenser were varied 
the time taken by the primary current to decrease to zero varied 
also. If the capacity were gradually increased, starting from a very 
small value. the stopping time of the primary current decreased 
until a definite capacity had been reached, and any further increase 
of the capacity tended to Jengthen the flow of the primary current 
after the commencement of the break. 

Taking now the mercury-jet interrupter working in gas—his first 
experiments were carried out with the mercury break working in 
paraffin oil or aleohol—Prof. Salomonson said that one of the con- 
sequences of the use of the gas break was the appearance of stronger 
and more marked oscillations in the primary circuit. Ап oscillo- 
gram taken whilst the jet interrupter was making about 180 inter- 
ruptions per second showed the current rising more abruptly and 
the ascending part of the curve giving evidence of a first set of 
oscillations, The descending part of the curve took only 0-0002 of a 
second and was followed by oscillations arranged in two series which 
were partly superposed, one group being very rapid and the other 
rather slow. These oscillations, he said, were not artificial. Every 
coil showed them, and, moreover, the principal argument in favour 
of their being real was found by systematically modifying the con- 
ditions under which they were generated. After showing that;the 
amplitude of the more rapid vibrations depended upon the initial 
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phase difference between the primary and secondary currents, with 
a maximum for à phase angle of 90 deg. and à minimum when there 
was no phase difference, Prof. Salomonson passed to the inquiry as 
to whether the primary spark. as well as the secondary spark. 
exereised any influence upon the oscillations. Не concluded. that 
the primary spark only slightly affected the intensity of the oscilla- 
tions. Nevertheless, the primery spark deserved the closest atten- 
tion. 

He had always considered the primary spark ач the fina! stage of 
the primary current flow. The primary spark commenced a little 
before. or. at the latest, at the moment when the meta! connection 
between the mercury and the moving contact piece was going to 
cease. Altogether, the energy dissipeted in the primery spark was 
only for г small part taken directly from the battery. The lerger 
part was furnished by the energy stored in the magnetic field of the 
primary coil. 

In the final pert of his Peper Prof. Salomonson dwelt upon the 
importance of the number of interruptions per second with respect 
to the maximum secondary effect. In the cese of an induction coil 
worked by a small storage battery, end tekinz а very small number 
of interruptions per second. the time during which the current 
passed before each interruption might be supposed to be xo large 
that the current would have sufficient time to айаш its highest 
possible value, In that сг-е evidently an increase in the number of 
interruptions would be of adventage. as the aveileble energy per 
second depended on the current strength just before the rupture of 
the current and the number of interruptions per second only. and a 
slight lessening of the duration of each closure did not diminish the 
final current intensity. Оп taking the case of a very large number 
of interruptions per second, it wes only necessary to consider the 
first part of the ascending line. and during this part the final current 
strength depended on the primary self-induction and the duration of 
the contact. If the contact were made twice as long the current 
would also be twice as lerge. but the available energy would be four 
times as large. In that case, the number of interruptions being 
reduced to half, they finally got twice as much available energy рег 
second as with double the number of interruptions. With very 
rapid interruptions it wes of edventege to reduce the number of 
interruptions, and with very slow interruptions to meke them more 
frequent. Consequently. there was some intermediate number 
which gave the best results. He concluded that for coils of 10-12 in. 
sparking distance the average number was 12 to 13 interruptions per 
second, which would give a maximum of ‘secondary energy. Ot 
course, this number was only possible with very small pressures, 
вау. up to 18 volts. И the voltages were increased. there would be 
some danger to the coil in reducing the number of interruptions so 
greatly, and it would be safer to work with a larger number. For 
higher voltages he formulated the empirical rule that the most 
advantageous number of interruptions per second for small induc- 
tion coils was given by the number representing the voltage. if the 
time-economy of the interrupter were 0*5. With larger coils the 
number was smaller. 


THE LATEST TYPES OF MERCURY CONVERTER.* 
BY DR. W. HECHLER. 


The theory of the converter is well known, so that the present 
article is confined principally to its technical aspects, though a few 
preliminary words may be advisable with regard to some of the 
physical points of the problem. Between the electrodes of à vacuum 
tube, the negative of which consists of mercury, & direct current at 
1,000 volts is necessary to start the arc. The resistance to the pas- 
варе of the current lies entirely at the mercury cathode, but as soon 
as the arc is formed it falls to a low value so long аз current passes 
to the cathcde. This change in the resistance is caused by the 
ionisation of the mercury vapour. The permanent voltave-tell 
between the electrodes is made up of losses at the cathode, anode 
and in the mercury column, and amounts generally to something 
between 13 end 25 volts. If, now, the current fells below a certain 
definite value for the hundred-thousandth of a second the are is 
extinguished ; consequently, with ordinary single-phese current, à 
continuous arc is impossible, because the current periodically passes 
through the zero value. An auxiliary direct current of some kind 
is therefore necessary. and this is obtained by meens of choking 
coils, which cause a slight overlapping of the currents in the circuits 
into which the whole is divided. ‘ihis is, of course. unnecessary 
with polyphase current, but with single-phase current. one OF other 
of the arrengements, shown in Figs. 1 and 2 is usually employed. 
In the one case, the choking coil is arranged in parallel with the 
anodes of the vacuum tube, and therefore in parallel with the secon- 
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darv terminals of the transformer, while its middle point is con- 
nected through the direct-current circuit to the cathode. In the 
other arrangement the choking coil is placed between the middle 
point of the transformer winding and the cathode. and is therefore 
in series with the direct-current cireuit. The author gives, further, 
some oscillographic records of the currents and voltages іп the 
different. parts of the circuit. which are not, however. reproduced 
here. It suffices to sav that the amount of overlap is а very im- 
portant factor, determining. as it does. the nature of the direct- 
current. wave whieh is produced. With polyphase current the 
overlap is already provided by the nature of the current itself. anc 
the greater the number of the phases the less will the resulting 
direct current terd to рахе, 

The veeunm tubes, used as converters. differ in the number of 
the electrodes. which deperds on the pumber of plisses; there are 
also differences in size. both of the tubes and of the electrodes. the 
anodes depending on the maximum value of the direct current to 
be delivered : finely the distance between the electrodes depend: 
on the voltage of the direct current. As already stated. the distance 
between the electrodes, particularly that between eathode arc 
anode, determines the working voltage. Up to 200 volts. the 
internal drop is about 15. and in the shapes in which the tubes are 
usually constructed. it is independent of the current. which these 
are intended te carry. The efficiency of the converter depends оп 
the fall of voltage in the tube. and on the losses in transformer and 
choking coil. and it increases as the direet-eurrent pressure rises. 

The complete apparatus includes the tube with it: transformer 
and choking coil. which ean be mounted on the switchboard together 
with the switehes and instruments. The shape which it eventually 
teker depends portly on the parpose to which it is to be applied, 
and one of the most important is thet of eharging accumulators. 


— 
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Fires. ль 2.— (CONNECTIONS OF A CONVERTER TO A NINGLE-PHAsE 
CIRCUIT ON TWO DIFFURENT SYSTEMS FOR THE PURPOSE Of CHARGING 
A BATTERY OF АС UMULATORS, 


For this purpose the Allgemeine Elektricitits Gesells?nsft. builds 
units for 5, 10. 20 and 30 amperes for single-phase current, and for 
30 amperes for polyphase current. The starting is eftected by hand. 
a knob being mounted on the front of the switehboard. 1f this knob 
is turned the tube is rotated sufficiently to bring the mercury of the 
cathode into contact with that forming an auxiliary anode ; and on 
turning the knob back into its original position, the mercury con- 
nection is broken, though it has in the meantime completed a circuit 
from the cathode through the auxiliary anode and its series resist- 
ance to one of the main anodes. The breakage of this circuit causes 
а spark, which is sufficient to stert the main are. The converter 
obviously cannot work without load. neither can it at once be put 
in series with the battery; consequently it is allowed to work on a 
special resistance, which is put in parallel with the battery. and then 
gradually cut out of the circuit. The whole operation of starting 
up requires at the outside 10 seconds, though in the smaller sizes, 
after starting the are, the circuit through the battery can, if neces- 
sary. be closed at once. The regulation of the voltage is effected by 
varying the ratio of transformation: in the 5-ampere size, it is. 
however. effected by varving a resistance in series with the battery. 
Other methods of regulation are also adopted to meet special cases, 
Thus. with a converter having a range from 55 to 235 volts, the 
changes are effected in three stages, each of which has 21 finer stages 
of adjustment, by which it is possible to charge 22, 44. 66 ог 88 cells 
in series. The only external difference in this esse consists in the 
mounting of two simple switches in addition to the usual apparatus. 
Another use to which these converters cre put is for lecture lan- 
terns and for small searchlights, and they are then constructed in 
30-ampere sizes, giving 50 or 60 volts direet current. The tippins 
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of the tube is effected automatically by a relay, which is then cut 
out of circuit along with the resistance of the auxiliary anode. 
There are also all kinds of other types. The battery type is made 
without any device for regulating the pressure and with automatic 
starting relays. Converters for medica! purposes are usually of this 
kind, as. for instance. in Hahb’s magnets for ophthalmic use, and in 
Finsen's light treatment. They are also used for operating electro- 
magnetic brakes on locomotives in соШегу work, the starting being 
effected automatically, the maximum output being 10 amperes at 
220 volts. This piece of apparatus shows conclusively that it is not 
sensitive to shocks of a mechanical nature, the converter being 
mounted on the locomotive. They are also used for driving direct- 
current motors, which are sometime: to be preferred to those of the 
alternate-current type; and similarly they are not unknown in 
electrochemical! laboratories. 

At present in Germany the largest size gives 40 amperes on poly- 
phase circuits, and 30 amperes with single-phase, though in America 
it has lately been found possible to give a permanent output of 50 
amperes under the latter conditions. The heating at the fused 
joints, carrying the leading-in wires, is the point on which the 
maximum limit depends. In America experiments have been made 
in the use of metal instead of glass for the main body of the con- 
verter; but these require the use of certain subsidiary apparatus, 
which can only present advantages in the very large sizes, suitable 
for use with large batteries and searchlights. But the simplest 
solution would probably be to use several converters in parallel, 
which would necessitate the use of something of the nature of series 
resistances to ensure stable working. For purposes of this nature, 
special types have also been devised by which some of the minor 
losses incidental to such a combination can be avoided. 


DISCUSSION. 

In the discussion which took place on the reading of this Paper before 

the Elektrotechnischer Verein in Berlin, Herr ORLICH said that con- 
verters of the mercury type had lately been introduced in the Reichsan- 
stalt with great success for charging batteries, one advantage being 
that they could be left without any attendance throughout the night, 
charging the battery at a comparatively low rate. After some ex peri- 
ments, they had preferred the polyphase type, one reason being that the 
expense involved in the transformers was avoided. They preferred the 
smaller size of 10 amperes, partly because thes» converters had only a 
limited life, and the smaller sizes were naturally cheaper and easier to 
‘repair. The converters were arranged in parallel] without any regulating 
apparatus. The only regulating device consisted of some iron resistance 
in the battery circuit, and up to the present no trouble whatever had 
been experienced, eight tubes being often worked in parallel without any 
. difficulty. 
Herr PassavawT thought that the converter might be used more for 
charging the batteries on electromobiles. The whole thing would con- 
sist of the converter and an iron resistance for more convenient regula- 
tion, together with a minimum cut-out; altogether, it is of such a 
-simple nature that it can be handed over to the veriest tyro. 

In reply to Herr Orlich, Herr HECHLER said that it was possible to do 
away with regulating devices on polyphase circuits, but difficulties had 
arisen, specially in the larger sizes, with converters in parallel. one of 
which might get an overload. An arrangement of that kind might 
. work in charging a battery, but not for working а cinematograph lantern. 
· The large metallic apparatus, used experimentally in America, required 
pumps for the maintenance of the vacuum, together with vacuum 
, gauges; the space required for this neutralised any advantage that 
might be gained. The life of the tube was not very certain. The 
General Electric Co. had reached 3,000 hours; German experience 
‚ showed about 1,000 hours. It has been found at the Reichsanstalt that 
the tubes after being repaired and pumped out afresh, had a longer life 
than others that had needed no repairs, possibly because by this process 
‘some weak spot had been removed. Some of the tubes had there been 
- found to last more than 5,000 hours, but such a length of life was put 

down by the author to the fact that these tubes were only of the 10- 
 ampere size. 


AN ALTERNATOR FOR DIRECT PRODUCTION OF 
ELECTRIC WAVES FOR WIRELESS TELEGRAPHY. 


BY DR. R. GOLDSCHMIDT. 


Summary.—Realising the extreme difficulty of designing a high 

· frequency alternater on the usual lines, the author has devised one like 

an induction motor in which the currents in the rotor and stator react 

‚ on the stator and rotor so as to produce currents of the frequency 
desired. 


In wireless telegraphy alternating currents are reauired with 
a frequency of at least 30,000 periods per second (10,000 metres 
wave-length), but it is desirable to produce frequencies of 
100,000 cycles and more. However, not only high frequencies 


but also considerable output 1s required for telegraphy over 
long distances, in order to secure a high degree of certainty 
(sav. the same as with cable telegraphy), and for wireless tele- 
phony : besides, for telephony perfec; uniformity of the waves 
obtained from ihe generator is important. 

The spark and the electric arc can produce only limited 
power. and are not quiie so steady as desirable for telephony. 
Therefore. for many years engineers have tried to design 
machines capable of producing electric waves without spark 
and arc, machines the output of which only depends on their 
dimensions and whick, could be built up to апу size like ordi- 
пагу dynamos. 

High frequency and considerable output are two contra- 
diczorv conditions, as a simple consideration will make obvious. 
The circumferential speed of the revolving part will naturally 
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be made as high as possible. For the sake of example, the circum- 
ferential speed may be 80 meires per second, a figure which is 
very high for an ordinary turbo-dynamo. ІЁ we wish to obtain 
30.000 cycles per second, the pole pitch (t in Fig. 1) must be 
made 
80 x 1.000 
= 9 x 30,000 
The pole-pitch ¢ is che sum of the dimensions of the iron b, the 
copper a and twice the insulation с. Considering that there are 
quite high voltages to be dealt with, it is out of the question to 
make the total insulation less than 1:33 mm (single thickness 
0-025 in.), so that no space would be left for the active material, 
copper and iron. Though we might increase the circumferen- 
tial speed to double that in our example or more, we shall still 
not be able to produce much power. Besides, such speeds 


= 1:33 mm. 
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would not allow us to increase the dimensions of the alternator 
axially beyond a few inches; we should be forced to make 
only quite narrow machines. The depth of slot (e in Fig. 1) 
is limited by the leakage which one must be careful about with 
small pole-pitches and high frequencies. The leakage 18 not 
only dangerous on account of its saturating the iron, but the 
iron losses and the voltage will be raised by it. А mechanical 
disadvantage of ihe small poles is the proportionately sma 
air space between rotor and stator. 

Recognising these difficulties, the author has invented в 
special method for the direct production of high frequency as 
inre high output. This system has proved successful in prac- 
tical use. 
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Referring to Fig. 2, S is the stator, R the rotor of a machine 
built like an alternating-current induction motor. The slip- 
rings of the rotor are electrically connected with the stator 
terminals. We excite № or R or both of them with continuous 
current from the batterv B, the latter being protected against 
alternating current bv ihe choking coil D, and let the rotor 
revolve at an angular speed о. In Fig. 2 rotor and stator are 
separated from one another by the condensers C, so that the 
continuous curreni only flows in 5. In Е currents are induced 
of the frequency /, corresponding to the number of poles and 
revolutions. These currents flow through C into the siacor 
winding, and set up a revolving field, rotating ас the angular 
speed w, its connections being such that its direction of rota- 
tion is opposite to that of the rotor. Consequently a relative 
velocity of 2 хо between field and rotor is reached, and the 
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Rotor 
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currents produced in R have the frequency 2 х /. These cur- 
rents flow back into the stator and create in the rotor 3 x f, and 
во on. Through automatic transformation infinitely high 
frequencies ough* io be obtained. 

The method has been considerably simplified, the form 
adopted in practice being indicated in Fig. 3. Rotor and 
stator carry single-phase windings. Rotor Ris shorc-circulced 
on itself, whilst the stator is short-circuited for alternating 
current only by the large condenser С. 

8 being excited wich direct current, currents of the frequency 
f will low in В. Consider now R es the primary, and split up 
the alternating field due to the rotor current into two com- 
ponents revolving synchronously relative to the rotor, but in 
opposite directions. One of these components, that revolving 
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backwards, will be siziionary and forms the rotor reaction on 
the field produced originally bv the continuous curreni. The 
second component has che speed 2 x v, and induces in the rotor 
currents of the frequency 2x/. Splitting up these currents 
agam into a "reactive" and an "active" component, the 
latter creates in the rotor currents of 3x/ periods. Finally, 
also, in this case infinitely high frequency should be obtained 
automatically. Comparing Figs. 2 and 3. the chief difference 
18 found to be that the electric energy is taken back from the 
secondary to the primary in one case by conduction, in the 
other case by induction. 

Considered superficially, it might appear that by this method 
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only “higher harmonics” will be produced, f.e., compara- 
tively small superposed waves, existing as а bv-produce, as in 
ordinary alternating machinery through non-sinusoidal fields, 
or through the reaciion of field and armature of single-phase 
alternators on one another. This is not the case if care 15 taken 
that the non-uiilised lower frequencies can flow in perfectly 
short-circuited paths. and thar only the highest frequency 
passes out into the antenna. Then inside the machine an auto- 


-matic transformation of the lower frequencies takes place with 
а very considerable efficiency, (he energy increasing together 


with the frequency, as at each step of increase fresh mechanical 
power is transformed into electrical and a new impulse obtained. 
Without а good short-circuic for all che inactive frequencies the 
currents of higher frequency would decrease more end more. 

Stator and rocor winding migh: be compared with а siation- 
ary and a revolving mirror becween which ihe electric power 13 
reflected like ravs of light. Due to the movement of one of the 
" mirrors," the frequency rises at each reflection, and ihe 
smaller the absorption of power by the mirrors themselves (7.¢., 
the less the circuits are damped) the higher the efficiency. Per- 
haps the alternator migh* be called a `` reflection alternator.” 

It may be mentioned that the reactive and the active fields 
nearly compensate one another, and that only the last field 
(highesi frequency) exists fully. Consequently only the latter 
causes the full iron losses. This is one of the advantages of 
frequency transformation in a single machine. 
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Fic. 5,—View or THE MACHINE, 


If we wish really io short-circuit а winding for alternating 
currents, this musi not be done by a simple wire, but by means 
of condensers, compensating for the self-induction of the wind- 
ing itself. 

Fig. + shows a typical plan of connections for the machine, 
illustrating the principle of tuning and filtration. In reality, 
however, considerable simplifications have taken place. | 

Аз an example, suppose we wish to produce four times the 
frequency which the machine would deliver without the fre- 
quency being artificially raised. The stator S being excited 
with continuous current from the battery B, the rocor currents 
of the frequency f pass over Су, D, and С, The condenser С, 
compensates the self-induction of the rotor, whilst D, and C, 
are in resonance at f periods. The stator currents with 2/ 
cycles flow across C, (compensating the self-induction of 8), 
D, and C,. D, and €, are in resonance at 2/ periods. The 
rotor currents of the frequency 3/ pass across C's, this condenser 
tuning the rotor for this frequency. The trequency of 4f, 
which we wish to utilise, may be taken from the points a and b, 
perfectly pure. D,C, being out of tune for 4/, only a very 


small current of this frequency passes throuch this shunt to the 
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antenn?, bui as D, and C, are tuned for 2f, practically no volt- 
age at this frequency exisis between a and b. 

Fig. 5 represenis the first machine of ces kind. It hes been 
working since April, 1910, at the Eberswalde Radio-Telegraphic 
station of ihe C. Lorenz Telegraph Co. in Berlin. The 
output of the machine is 124 kw. ai 10,000 metres wave-length 
and 8 kw. to 10 kw. i 5,000 meires. There is no difficulty 
whatever in building machines for any desired 
outpuc up to 80 kw. and more, and & wave- 
length of 3,000 meires can be easily obtained. 
The efliciency ас 10,000 metres is aboui 80 per 
сеп. А special advantage of the alternacor 
Is thet a great many frequencies may be ob- 
tained bv simply closing and opening swicches. 
The finer grading of ih» frequencies may be 
effected by а special mechod И required. 

The Lorenz Company greatly assisted те 
in making the invention a success, and ihe 
Conip2ny own my Germen patents. 


J 


THE ELECTRIFICATION OF CROPS.* 


BY SIR OLIVER LODGE, F.R.S. 


After emphasising the importance of agri- 
culture to the community, and the extreme need 
there is for this country to take agriculture 
morc seriously end devote a great deal more of 
its funds to its development, the lecturer said that 
the sir is always in a state of electrification, 
and the pointed character of the leaves of plants 
shows thet the electricity is made use of. 
By ertificiel means the electrification can 
be intensified, the plent stimuleted, спа the 
section of feeble sunshine assisted. Work in 
this direction hes been done in Sweden, &c., 
by Lemstróm, and in France by Berthelot. long 
ago; but the means aveilable for electrification 
sre but imperfect end feeble. Only recently 
have we been able to supply electricity of the kind dcsired in a fairly 
easy and engineering menner. 

The experiments in which I wes myself concerned were started 
some five vears ago on г wheat field belonging to Мг. Bomford, with 
the result of increasing the yield some 30 per cent. I do not злу that 
thet rate of ineresse could be always sustained, end lest veer the 


Fic. 2.—Non-ELECTRIFIED TOMATOES. 


result was not quite so successful as in the preceding years, but by 
comperison with crops treated in exectly the same wey minus 


electrification there wes shown to be a considerable stimulus to plant 


* Abstract of a lecture delivered at the Midland Institute, Birmingham, 
from “The Fruit-Grower." 


growth. (Gradually these experiments have come to he talked about 
and attracted г great dea] of cttention in all parts of the world. My 
son hes devised en apparatus for applying electricity to growin 

crops in e, practice] engineering manner, end the Agricultural Elec- 
trice] Discherge Co., operating on г smell scele, has been started at 
Gloucester, end has elreedy sent out epperatus to meny parts of the 
world—to Germeny end Austria, to Java and Sweden, as well as to 
Scotland for experiments by Mr. Lowe, of Belmakewsn, who is 
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Fic. 1.—Hicu- TENSION APPARATUS EMPLOYED. 


testing the whole process scientific-ly гла finencielly for г period of 
five vears. Dr. Priestly. of Bristol, a scientific chemist and botanist, 
is also giving careful attention to the testing of results. I need not 
suy envth/nz about the expense, but it is not grest. A 2 H.P. engine 
is suflicient for è 20-acre plot. It hes been found thet suger beet 
seems to grow more sugary under clectricel trostment, end striw- 


MR Fic. 3.—ELECTRIFIED TOMATOES. 


berries on Mr. Bomford'3 ferm ere brought to maturity сатНег and 
are swecter. И is principally the tops of plants rether than the roots 
which appear to be beneficially effected, eIthough leguminous plants 
seem to be an exception. This and ether matters need further 


experiment. 
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Sir Oliver proceeded to exhibit end to explain the гррегафав used 
for producing a suitable continuous current of positive electricity to 
be given off by wires stretched at a height of several feet above the 
ground upon which the crops were grown. The apparatus is 
illustrated in Fig. 1 herewith, whilst Fig. 4 shows the type of insulator 
employed for supporting the wires. Striking testimony as to the benc. 
ficial effects of the electrics! treatment is provided by Figs. 2 and 3. 
The lecturer finally seid thet if the British netion would encourage 
universities in rese2rch ond were wise enough to provide £100,000 г, 


Fic. 4.—INsSULATOR ON TOP ОЕ A FiELD Post. 


veor for purposes of experiment, he would apply the discherging 
apparatus to many purposes, not only to stimulete the growth of 
crops but to influence the weather end to disperse fog «t harbour 


stations. 
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THE E.M.F. OF THE WESTON STANDARD CELL. 


The following circular, dated January Ist, 1911, has heen 
issued from the National Physical Laboratory :— 

At the International Conference on Electrical Units and Standards 
held in London in October. 1908, it wes decided that the E.M.F. of 
the Weston normal cell should be taken provisionally аз 1:0184 
international volts at 20°С. until further measurements, made under 
the auspices of the International Scientific Committee on Elec- 
trical Units and Standards, should enabie a more accurate value to 
be assigned. 

Measurements of a high degree of accurscy have now been com- 
pleted, and show that the Weston normal cell made according to 
approved specifications has ап E.M.F. of 1:0183 international volts 
at 20°C., i.e., 1 part in 10,000 less than the provisional value assigned 
in 1908. 

In consequence, the International Committee has passed a reso- 
lution expressing the desire that from January 1, 1911], and until a 
further recommendation, electrical standardisation in the standerd- 
ising laboratories of all countries should be based on the value of 
1*0183 internationel volts for the E. M.F. of the Weston normal cell 
at 20°С. 

Accordingly, all stendard cells tested at the Natione! Physical 
Laboratory will be compared with Weston norme! cells, of which 
the E.M.F.s hsve been determined by direct measurement to be 
1*0183 international volts at 20°C. These latter cells. together with 
new ones, will from time to time be re-measured in terms of the 
international ohm and the international ampere in order to ensure а 
constant standard of voltage. 

It was assumed in the Natione! Physical Leboratory certificates 


for 1909 and 1910 thet the E. M.F. of the Weston normal! cell was ' 
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1*0184 international volts at 20°C., end therefore these certificates | 


may be corrected for the change now introduced by subtracting 1 
part in 10,000 of the value stated on the certificate. 


Electric Traction at Boston.— The Joint Commission on 


Metropolitan Improvemenis has submitted a report to the | 
journalist pure and simple. Happy thought: perhaps we electrical 


legislature upon the elecirificazion of sceam railways in the 
Bosion disirici. The repori declares thai iv is inexpedient to 
require che railway to elecirify their Boston lines at che present 
time on account of the great cost of the work and the absence 
of a standard system of elecirification. 


ABOUT A DINNER AND SOME OTHER MATTERS. 


(CONTRIBUTED.) 


Each year the writer receives a letter from the Institution of Civil 
Engineers, intimating that the annual dinner is about to be held, and 
non-transferable tickets are Two Pounds each. For 10 years the 
writer has thought to dine with the “Civils,” but as his ship hasn't 
come home yet, and babies keep coming, that two pounds stands in 
the way. 

Now who are those members, associate members and lesser fry of 
the Institution of Civils who can afford such exclusive dinners ? 
They are certainly not in the electrical branch of enginecring, for 
the Victoria-street men are living on bread and cheese, most of the 
electrical manufacturers and contractors on their losses, and tho 
balance on their wits. Who, then, are these two-pound-a-dinner 
men? Some, no doubt, are the fortunate (or unfortunate) ones 
who, to use Wolf Larsen's expression, “are standing on their 
father's legs," or their wife's father's legs; but surely there cannot 
be many such. 

Still the dinner is exclusive, and a good large number attend. Per- 
haps they are the engineers who grub about with concrete and pile 
drivers, girders and water pipes and such like rude appliances. They 
appear to be better paid than those who stand on the verge of the 
unknown and by means of cables and motors, turbines and switch- 
gear, initiate and carry into effect new waya of directing the forces of 
Nature, If the concrete-pile-driving-girder-men are able to ‘‘ spoil" 
(the Egyptians) thecommunity tosuch anextent that they can indulge 
in luxurious two-pound dinners, then more power to them. But it 
gives one to think that there is something radically wrong with those 
other branches of engineering that are always more or less in the 
chronic bread and cheese state. 

To put it bluntly—What is the matter with electrical engineering ? 
Are there too meny of us in it, and, if so, why do we let men from 
other walks in life come drifting into the business? То give one 
example from many: А well-known firm in the Midlands, started 
by а working engineer assisted by а band of specially trained 
young engineers who had undeniable ability, is now run by a couple 
of accountants, and Scotch ones at that. АП the engineers who 
helped to make the concern are опо, and parasitical accountants 
have entered into the best positions and emoluments. When Шоу 
want an engineer they send to Germany. 

The fact is, there is a lack of esprit de corps amongst enginecrs 
engaged in electrical work. Those in the concre‘e-pile-driving. 
girder-water-pipe business (frequently called civil engineers) have 
dignity if nothing else. They think no small beer of themselves 
and guard all avenues against nondescripts taking their particul:r 
job. Those “away up” only employ assistants who have had tho 
regulation engineering training. In electrical engineering, on the 
other hand, anything that happens to come along is wclcome во 
long as they spin a tale and work for next to nothing. 

In the early days of electrica] engineering а number of men 
obtained a foothold who were not engineers and they naturally saw 
to it that their positions should not be endangered. Thus the influx 
of nondescripts began. It is well known that these men have the 
reputation of pushing engineers out whenever they can get an out- 
sider nondescript ia. Personally, the writer has for years made a 
mental vow never to pass an order or do a favour of any kind to 
an chginecring firm that is managed by nondescripts. The writer 
will only recognise engineers in engineering positions. Also, he will 
not do business with salesmen for engineering firms who cannot by 
training claim the title of engineers. If everyone in the profession 
were to act likewise the nondescripts would speedily be ousted and 
& lesson taught that would not soon be forgotten. То obtain 
trade discounts for installations which they may carry out on their 
own premises, it is usuel for any tradesmen to add “ Electrical 
engineer" to their sign and note headings, yet our manufacturers 
end factors are such а sick lot that they do not kick against it. 
One has even heard of a chimney sweeper down Cheltenham way 
who had the magic words on his sign. Can one imagine this men adver- 
{їзїп himself as а civil engineer? No wonder the concrete, &c., 
men call us tinkers—or is it plumbers? What can we expect when 
we haven't learnt the elements of dignity and esprit de corps? 

Something must be done, for even the journalists of Flect- 
street are beginning to hang out signs that they arc electrical engi- 
neers! For example, the present editor of one electrical paper is a 


engineers had better try for billets in professions and businesses of 
which we have had absolutely no previous training; we can at least 
run the wages down to freezing-out point, and that would be tit- 
for-tat, if nothing else, 
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“THE ELECTRICIAN * INDUSTRIAL SUPPLEMENT. 


With “ Tue ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplements," to be published from time to time 
with “THe ELECTRICIAN." The fifty-third issue of the Supplement 
published (Gratis) with the number of “THE ErEcrRICIAN" for 
September 23, 1910, was the last of the monthly issues. “THE Сом- 
MERCIAL AND INDUSTRIAL SUPPLEMENT" to “’ТнЕ ELECTRICIAN ” is now 
issued weekly (Gratis). It will be found towards the end of the present issue. 


ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings ol 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of * The Electrician" for January 6. This 
Supplement (Tables IV., V. and VI.) dealt with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table III., Electric 
Power Companies, was published (Gratis) with our issue for January 
13; Table L, Electricity Undertakings with no Tramway Load. 
was published (Gratis) with “The Electrician" for January 20; 
Table Ia., Electricity Undertakings taking Supply “in Bulk,” and 
Table IL, Electricity Undertakings with both Lighting and Traction 
Load, was published (Gratis) with our issue for January 27. With 
the number of “The Electric'an for February 10 were issued 
Tables VII. and VIII., Electricity Works and Electric Tramways and 
Railways in the Colonies and some places Abroad ; and with this 
issue of “The Electrician’? a complete Alphabetical Index for 
Tables I. to VI. is published (Gratis). 


ELECTRICITY IN MINES. 


When the peculiar fitness of electricity for colliery work 
is remembered, it is somewhat surprising that its adoption 
in this country has поё been even more rapid than has been 
thecase. This must be attributed, in part at least, to objec- 
tion to innovations upon the paré of colliery managers and 
miners, and especially does this apply to the latter in the 
ease of coal cutters and other apparatus likely to reduce 
labour. At the same time there is, it must be admitted, а 
sounder ground of objection, and that is the past experience 
in mines with apparatus whose design and construction 
was not altogether suitable for mining work. This has led 
to accidents from shocks and numerous small breakdowns 
of apparatus which, though not serious individually, m the 
aggregate have added considerable to ihe cost of mam- 
tenance and repairs and have sometimes given colliery 
managers rather а bad opinion of electrical work generally. 

For many years, open tvpe switehes, unprotected cables 
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and portable apparatus with bare terminals were installed 
in mines exactly as if they were for use on the surface, in 
spite of the fact that the conditions of work underground 
and the tvpe of man emploved were totally different. 
Apparatus which may be quite suitable when used in an 
ordinary town lighting station or sub-station where every- 
body knows something about electricity is quite out of 
place in the dark a mile or so underground, where the only 
supervision it receives is an occasional inspection, if ii fail 
to work, from а poorly paid mining electrician. In short, 
both mechanicallv and electrically, but especially mechani- 
cally, mine apparatus needs to be better than apparatus 
for the surface. This is the key-note of the Report of the 
Special Committee appointed by the Home Office to revise 
the rules for the use of electricity in mines, which has now 
been published, and a summary of which our readers will 
find on another page. 

This Report can be regarded from various points of view, 
but the electrical manufacturer will be chiefly interested 
to discover to what extent the new code is more restrictive 
than the old rules as regards the use of electricitv, and as to 
what new light it sheds upon the design and construction of 
apparatus intended for mining purposes. 

Аз regards the first, broadly speaking the interests of the 
electrical profession seem to have been better looked after 
than might have been expected, considering there was only 
one non-official member on the Committee. This is only 
fair, because all the responsibility for the suspicion with 
which, until recently, electricity was regarded by miners 
cannot be laid down at the door of the electrical manu- 
facturer, The chief consideration in the installation of im- 
portant apparatus underground is that it should be properly 
chosen for Из work, be installed in a satisfactory manner, 
and be regularly supervised. Toa large extent these are 
matters for which the colliery manager 13, and can without 
difficulty be, responsible. These are, nevertheless, the very 
things which are in a pit so often done in a slovenly manner, 
because, in some cases, the collierv manager, without any 
specification, buvs а motor from one manufacturer, switch- 
gear from another, and cables from a third, each transac- 
tion being solely based upon the question of price. He 
then gets a small local contractor or his own unskilled work- 
men to finish off the job, with the result that almost every- 
thing essential to a reallv sound job in the wav of proper 
connecting up and finishing off of apparatus and cables, is 
neglected. Even in the case where the manager puts the 
whole of the work in the hands of a local contractor, who 
тау or may not manufacture the apparatus, or part ot it, 
he is in тапу cases little better off. Such а man, in order 
to be able to cut his price, instals the work no better than 
would the manager's own men, and in order to show а 
profit he is tempted to obtain the apparatus which he does 
not himself manufacture in the cheapest possible market. 

There would appear to be three different ways of going 
aboui the work of installing electricity in а pit. Firstly, 
for the colliery manager, И he has had the necessary 
experience, to do the work himself. Secondly, for him 
to put the whole of the work into the hands of a really 
first-class firm of contractors, or, where it is available, in the 


hands of а power supply company. Thirdly, to employ а 
really qualified consulting engineer who has had experience 
of mining work upon a large scale. 

The qualification necessary in the first case i5 not very often 
met with, and in a large pit the manager is, as a rule, too 
busy to devote sufficient time to this matter himself. As 
regards the second, there are very few firms who could be 
relied upon to pui in every single piece of apparatus of the 
best type irrespective of its make or the profit they could 
obtain upon 16; while in the third case it is not always easy 
for the manager to choose a consulting engineer who 15 
entirely free from bias towards given methods or manu- 
facturers, and who, still more important, is possessed of the 
requisite experience. Probably the employment of an 
inefficient consultant would be the most costly and least 
satisfactory wav of doing the work, just as the emplovment of 
the sound consultant is т the end probably the most eco- 
nomical The question is one upon which it is obviously 
impossible to generalise, and it must be left to the manager to 
determine in each separate case. But for really important 
installations the cost of the best expert advice has justified 
itself over and over again. 

Leaving aside the more technical aspects of the Report, 
which are dealt with elsewhere, the present rules are a 
great advance upon the previous ones, in that thev are 
more concise and definite, and thev contain, as did the 
Factory Regulations, a list of definitions. Technical details 
are, as far as possible, omitied from the Rules themselves, 
and included in a Memorandum which accompanies 
them, and which is full of praciical suggestions likely to be of 
real value both to the electrical manufacturer and to mining 
electricians. Although some of the points in this Memo- 
randum may seem trite, thev are of the nature of essentials 
that are eften overlooked, and no harm сап be done by 
harping upon them, especially when it is remembered that 
in many cases colliery managers have verv little electrical 
knowledge. 

As regards the qvestion of responsibility for electrical 
installations in mines there are some important points to 
note. The decision as to whether or not electricity may 
be installed in апу given pit. or in a new district т a pit 
where there is already an installation, is subject to the 
approval of Н.М. District. Inspecior of Mines, it being 
considered too important a matter upon which to run апу 
risks, though the colliery owner тау, if he wishes, appeal 
to arbitration under the Coal Mines Regulation. Act. 

The manager himself is, of course, finally responsible for 
the management of the mine and all it contains, but it is 
satisfactorv to have the duties of the mine electrician for 
the first time defined. He is given а share of responsibility 
which must села to raise his status, а matter which at the 
present time 1s essential. 

During the progress of the proceedings it was more than 
once suggested that mine electricians should be compelled 
to pass an examination and that cerüficated people only 
should be emploved. There is something to be said for 
this point of view. for while the Commiitee's suggestion 
that a reliable man is more important than a theoretically 
trained one, it is true enough that science cannot be entirely 
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replaced by practical knowledge, and iv is surely possible to 
find men who are sound both theoretically and practically. 

On the whole, however, it is probably wise not to lay too 
much stress and valuc on an examination for work of this 
kind. А great technical knowledge of electricity is not 
required in mining work, but some practical knowledge, a 
sound mechanical training, and a close adhesion to the 
rules and duties of supervision and maintaining plant arc 
what are really wanted. These the new rules indicate as 
the qualifications of the mine electrician. If the rules can 
be carried out in their entirety there is no reason why the 
already excellent record as to fatal accidents in mines due 
to electricity should nct be still further improved, and che 
unpopularity which unfortunately still attaches in some 
quarters to its employment in mining work be entirely 
removed. For eleccricity itself 15 по more dangerous in pits 
than miners’ lamps. Contrary to the popular impression, 
electricity cannot by itself produce explosions, and the 
present trend of opinion is towards the removal of coal 
dust which, more than anything else, even including gas, 
is responsible for the really dangerous explosions in mines. 


; REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, port 
free, on receipt of published price, adding 8d. for books published under 38. Add 
10 per cent. for abroad or for foreign books.) 
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Leitfaden zum E'ektrotechnisechen Praktikum. By Dr. G. 
G. Воз, (Leipzig: B. С. Teubner) Pp. xiii.--4C4. M.11. 

This book 18 not intended to replace either the theoretical 
text-book or practicel leboratorv instruction. It comes some- 
where between these. overlapping both to a certain extent. but 
containing а great deal of information not usually found in 
either, It is a book which can be confidently recommended 
to the second or third-vear student of electrical engineering. 
As Dr. Brion states in the preface, it is really a collection and 
arrengement of the work.of a number of assistants at the 
Dresden Technics] College. It is primarily intended for the 
use of his own students, and apparatus in use at Dresden 
naturelly comes in for more detetled description than other, 
perhaps equally important, apparatus. The 400 pages are 
divided into 15 chapters, preceded by an introduction dealing 
with the prohable accurecy of observations and of results calcu- 
lated from them—an important matter on which students often 
have the heziest ideas. The opening chapter contains a strange 
mixture, It is headed * Sources of Current and Voltage Regu- 
Jators т Electrotechnical Laboratories.” It starts right at the 
beginning, for we are told that a primary cell consists of two 
unlike metals in a liquid called an electrolyte. After describing 
several primary cells, we have accumulators, thermo-couples, 
dvnamos апа alternators. The Tirrill regulotor is fully 
described, and a vector diagram is given illustrating the action 
of a three-phese induction regulator. Three pages are then 
devoted to various types of rectifiers, which, however interest- 
ing, hardly seem in расе. Chapter П. is a brief description 
of the switehboards end inter-connection svstem in use in the 
Dresden laboratories. The following chapter deals with in- 
struments and with principles rather than constructional 
detzis. Throughout the book numerous bibliographic re- 
ferences are given, and, as one would expect, these are almost 
entirely to German works. There is not the same need, how- 
ever, to ascribe every invention or discovery to the first German 
who h»ppened to investigate or apply it. even although the 
investigation or application mav have been as meritorious as 
the original discovery. Аз examples тау be mentioned the 
measurement of the sag in the Hartmann and Braun hot-wire 


instruments, and the manufacture of Wright’s electrolytic 
meter by Schott and Genossen, of Jena. Perhaps the author 
thought to make amends on page 73, where we are told that ina 
right-angled triangle абс, ac? = ab? + bc*, * according to Pytha- 
goras.” This is, nevertheless, a verv useful chapter. The 
same can also be said of the following chapter, which deals with 
the calibration and use of galvanometers, 2mmeters, voltmeters, 
&c. The description of the Ayrton-Mather universal shunt 
leaves one in doubt as to whether the author realised why it 13 
called ** universal." Chapter V. deals with the construction 
of resistances, both for accurate measurement and for energy 
dissipation. This is followed bv г description of the Wheat- 
stone bridze and its various modifications, and the messure- 
ment of insulation resistance. The following chapter deals 
with capacity, self and mutual induction. Chapter УП. con- 
sists of five pages devoted to the measurement of the E.M.T. 
of cells. In Chapter УШТ. the megnetic field in eir and in iron 
is considered. and methods are described for determining per- 
meabihtv end hvsteresis. Chapter IX. is devoted to alter- 
nating-current phenomena. Verious methods are given for 
determining the wave form—carefully avoiding any mention 
of Duddell. The effect of phase displacement on wettmeter 
readings 15 discussed, and the measurement of power 1n polv- 
phase systems. Chapters X. and XI. deal with the testing of 
continuous-eurrent dvnamos end motors, while alternators, 
induction and synchronous motors and transformers аге con- 
sidered in Chapters XII.and ХПІ. These four chapters contain 
а great deal of instructive and suggestive material which should 
prove very useful to a keen student intent on getting the most 
out of his work in the laboratory. After a short chepteron the 
converter, the book concludes with 2 chapter on photometry. 
In using the grease-spot photometer in the ordinary мау the 
object is not. as the author seems to think, to get the grease 
spot to vanish, but rather to get similarity between the two 
sides of the screen. Only under certzin. conditions will the 
spot vanish simultaneously from both sides. When plotting 
the characteristic of an arc the author advises that the experi- 
ment be carried out as quickly zs possible. We fear thet the 
result of this experiment will be very uncertain, 23 Mrs. Avrton 
found that, to get consistent results, № was necessary to weit 
sometimes half an hour for the c2rbons to assume the correct 
shape after altering the current. (+. W. О. Howe 


Installations électriques de Force et Lumiére-Schómas de 
connexions. Ву A. Сскслор. With a Preface by А. JANET. 
(Paris: H. Dunod anl E. init.) Pp. viii. +82. 4fr.50. 


In this book, which hes been written for cherge engineers 
and those having to do with electriezl installetions, the author 
has set out the various errengements of electrical connections 
adopted in power stations. The contents consist mainly of 
39 diagrams. Of these, 22 refer to continuous-current end 
eight to alternating-current schemes of connections, the 
rememing nine showing the methods of connecting wett- 
meters, protective devices, &c. The utility of the book, how- 
ever, is somewhat decreased by the fact thit the footlines are 
separated from the diagrams, being collected together on four 
pages following the illustrations. Frequent reference is also 
necessary to the list of symbols, which are placed at the begin- 
ning of the book. The lettering of the diegrams, however, 
does not appear to have been carefully checked with the list of 
svmbols. This is very noticeable almost every figure. 
Thus ** рл. Р. occurs on many diagrams, but the reader has 
to decide whether this is a misprint for t D.M.P." or for 
" D.m.p.," both of which appear in the tabulated symbols. 
Less confusing misprints, such as Rh.e for Rh Rh.D 
for Rh , S.v for Кү, occur т profusion. Even in Fig. 1 the 
drawing has not been quite accurate, the field coil of the gene- 
rator being shown short-circuited. 

Such blemishes detract considerably from the value of the 
book, and we would suggest that in future editions, besides 

careful revision, the diagrams might be made clearer by draw- 
ing main end shunt то with lines of different thickness, 
although attempts at this appear to have been made in some 


cases- 
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HIGH-TENSION TRANSMISSION LINES. 


The Papers on this subject, by Mr. W. T. Taylor and Messrs. 
В. Borlase Matthews апа C. T. Wilkinson, of which abstracts 
appeared in our issues of January 27th and February 3rd, have 
been discussed by the Locel Sections of the Institution at 
Manchester and Newcestle-on-Tyne. We give below an ac- 
count of these discussions and 2150 of the adjourned discussion 
that took plece at the Institution lest week. 


DISCUSSION AT MANCHESTER. 

The CHAIRMAN (Mr. J. S. Peck) did not agree with some of Mr. Taylor's 
statements on capacity and inductive effects. With split conductors it 
was necessary carefully to transpose the wires, otherwise the distribution 
of current between them might be very unequal, due to what might be 
termed skin effect. 

Mr. W. CRAMP considered the Papcrs were more or less complementary 
on the ground covered. In the Paper of Messrs. Matthews and Wilkinson 
the following statement appeared: * The charging current varies with 
the electrostatic capacity, and the resistance varics inversely with the 
electrostatic capacity." He could not imagine what was meant by that 
sentence until he found in Mr. Taylor's Paper a clear explanation of 
what it purported to convey. The authors also stated that a pressure 
of 200,000 volts was now considered to be within the range of prac- 
ticability. He would like to know where such a system was proposed, 
ax Mr. Peck, in his opening address before the Section, had stated that 
about 120.000 volts was the limiting pressure which irsulators would 
satisfactorily withstand. Fig. 13 in Messrs. Matthews ard Wilkinson's 
Paper was interestirg аз determining the point at which the corona dis- 
charge grew very rapidly. At 120,000 volts there was а bend in the 
curve. Did the authors think it dcsirable, cr usual, во to design the 
distance between wires as to keep to the left of that point, ard was it not 
usual to employ very much shorter distances than that У In his calcula- 
tiors for lines Мг. Taylor used the letter “b” to sigrify capacity sus- 
ecptance per mile of two parallel conductors for a frequercy of one cycle 
per second, while later ©“ B sigrifted " total capacity susceptance.”” If 
he (the speaker) understood the meaning of the term susccptanec, he 
would say that it was in this cas? misused, ard that т any case the 
frequency f" which appeared in the formula, was cither American 
practice or was founded upon a rew definition of susceptance. The 
letter " £" occurred many times, but had no meaning assigned to it. 
Throughout the caleulatiors the author had made use of the capacity 
current, ard he did nct appear to calculate the joint reactance duc to 
capacity ard solf-irduction, ard take that into account in his pressure 
drop figures. The irgenicus device cf flexible supports put forward by 
Messrs. Matthews ard Wilkirscn was a great improvement on previous 
four-footed structures, ard should materially cheapen the system. 

Мг. А. E. Marras, discussing Mr. Taylor's Paper and referring to the 
corona discharge, believed some experiments had been made on the use 
of a cable built up of a thin capper conductor wound round a hemp core. 
With regard to split conductors, this system had been recently edupted 
in the case of a large irstallation supplying approximately 20,000 H.P. 
at 60.000 volts from a point on the River Jucar to Madrid, a distance 
of over 300 km. In this case the two sets of wires were fixed on the same 
posts. It seemed preferable, however, to run the duplicate lires on 
independent posts for convenience of making repairs, as in the event of 
trouble both Jines probably would have to be shut down. For the tables 
of deflections, &c.. of poles to be of any use the scantlings of the posts 
would have to be given, and he hoped the author would give further 
details of the actual posts used for the purpcse of the tests. The remark 
re delta connection on the high-tension side was of value, as in the event 
of a burn out with one of the transformers in delta connection the other 
two could be so coupled up as to work at a reduced load. In later Con- 
tinental practice the overhead carth wire did not appear to be used. At 
least, it had rot been used either in the eases previously mentioned ror 
in arother quite recent irstallation for supplying 15,000 н.р. at 50,000 
volta to Madrid from the River Tagus 75 km. away. From the mecha- 
nical point of view he agreed that this earth wire would be of considcrable 
value. Referring to the rew tlexible tower construction, this was em- 
ployed in the case just mentioned. The tower posts were of extremely 
light construction, ard had proved very satisfactory in practice. In 
regard to the earthirg device at railway crossings shown by Mr. Matthews, 
it was the first time he had seen any mention of it; in fact, he thought 
he had invented the system himself in connection with a 5,000-volt 
system in Spain. He was of the opinion that this device should be largely 
uscd wherever any traftic was to be expeeted, or even where crossing the 
mere unfrequented roads, 

Mr. А. P. М. Frema asked the opinion of the authors as to the pos- 
sibility of employing one of the three line conductors, suitably earthed, 
in place of the earthed protecting wire ordinarily supported on the highest 
point of the pole construction. While this arrangement would upset the 
symmetry of the electrostatic conditions of the three lines, and would 
considerably increase the stress on the irsulators supporting the two 
insulated lines, the total increas? in cost involved in using insulators of 
the suspension tvpe suitable for the iucrease in stress would be com- 
paratively small, and would be offset by the saving in cost and erection 
of the special earthed wire and the insulators on the earthed line. There 
did not seem to be any serious electrical objection to such an arrangement, 
and the recent improvements brought about by the adoption of the 
" suspension " in place of the “ pin ” supported type of insulator would 
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appear to afford sufficient safeguard against risk of line failure due to the 
increased electrostatic stresses. 

Mr. Е. FosTER said the idea held by many engineers that high-tension 
transmission could never be employed in this country because of the 
absence of Jarge water-powers overlooked the fact that there were other 
sources of cheap power, notably surplus blast-furnace and coke-oven gas. 

Mr. J. LUSTGARTEN, speaking on the effect of the corona, said that if the 
diameter of the wires could be increased it would be necessary to raise the 
voltage in order to produce a glow ; conversely, for а fixed voltage the 
limiting diameter of the wire could Бе deduced. If the electrostatic field 
intensity of stress at the surface of the wire were calculated, it was found 
that for a wire of. say, 0-1 ст., the intensity was 80 k.v. per centimetre, 
ard for a larger wire of 0-5 cm. the value was 50 k.v. per centimetre, ard 
if the diameter of the wire were still further increased the intensity cf the 
field diminished. Тһе same effect was prcduced with either alternating 
or continuous current. It would eventually be found that the dis- 
ruptive strength of air expressed as electric intensity would be constant ; 
but at present there was no explanation for the different breakdown 
valucs with increasirg diameter of wire. In Mr. Taylor's Paper. in the 
sectien on suspersion type of insulators, the statement that a flat plan 
dise had a greater electrostatic capacity than а smaller dise with cor- 
centric petticoats on the under surface required some modification. With 
the same thickness of porcelain between the electrodes in the two cascs 
the electróstatie capacity must be the same, and the voltage at which the 
ccrora on the electrodes ard on the porcelain started must also be the 
sume. With increase of voltage the corona on the petticoated dise was 
forced downwards, and thus its effect as a condenser or conducting arca 
was dimirished. This action, together with an increase in the arcirg 
distance, especially if the petticoats were long, required a greater sparkir g 
voltage than in the case of the flat plain disc. 

Dr. E. W. MARCHANT, in а written communication, thought that in this 
country the question of wayleaves was fundamental, and he reiterated 
the hope (expressed in the discussion on the Paper by Mr. Watson and 
himself lest session) that some information might ke forthcoming on this 
matter. As to the subject of transmission in general, he thought it was 
remarkable that no attempt had been made hitherto to apply the results 
worked out by Steinmetz for ** wave " transmission. Steinmetz showed 
that it was possible so to adjust the line constants that the pressure at the 
transmitting ard receiving ends of the line should be the same. For a 
short line the extra capacity and inductance that would require to be 
introduced to give a “ wave " transmission would be too great. but it did 
rot seem unlikely that the scheme would be workable for such trans- 
missions as were described in these Papers. Аз to the use of wceden pins 
for insulators, in nearly every station he visited in America, with the 
possible exception of Ogden, Utah, wooden pins were being replaced as 
rapidly ав possible by metal pirs. Mr. Taylor stated that © corona has 
the effect of reducing the effective resistance ard increasing the live loss." 
This surely was а mistake, аз the prcduction of the corona absorbed a 
considerable amount of power ard had the same effect as increasing the 
line resistance. In this connection he also referred to a statement in the 
other Paper that the workirg of a line slightly below the critical point 
might act as a safety valve for lightning discharges. This was а very 
dangerous method of protection, because of the likelihcod of ‘ flashing 
over " between the lines due to the ionisation of the air by small particles 
of dust. With reference to the statement that the present practice of 
transmission engineers was not to transpose circuits, he pointed out that 
at the Great Western Power Co.'s transmission in California, which was 
the best design he had seen, transposition towers had been introduced 
about every 4 miles, and, unless this was done, transpositions of the tele- 
phone wires themselves, whether they were on the tower or in the neigh- 
bourhood of the line, would not completely climinate induction cffects, 
Experience in America showed that the problems of long transmission 
lines had not yet been solved, breakdowns being frequent. 


DISCUSSION AT NEWCASTLE. 

Mr. С. VERNIER (Newcastle-cn-Tyne Electric Supply Co.) in cpcnirg 
the ciscussion, said that the necessity for voltages such as 60,000 to 
100,000 had not arisen in this country. The large water-powers in 
America made long transmission lires necessary, but the tendency was 
for factories to centre round the source of power, as at Niagara. The 
authors appeared to be unanimous regarding the advantages of stcel 
towers, and he agreed with them as regards lines for voltages over 30.000. 
The average life stated for wooden poles (12 years) was, however, too low, 
and a nearer figure would be 18 years. These figures were taken from 
American practice, and referred to poles of such wood as cedar, chestnut, 
cyprus, &c., and which were not subjected to preservative treatment. 
He gave the following figures for a 20,000 volt line based on local con- 
ditions, showing a slight advantage in favour of stcel towers :— 


Steel Towers. | Wooden Poles. 

Assumed life —«—— n 36 years, Assumed life ...... €— 18 years 

P „ ofgalv. ...... 9 . = 
SS Pit ыла E 720 ft. | Span _..................... ... 240 ft, 
Cost of flex. type ......... #12 | Three А poles, erected. ... 818 0 
Erection .................. 5 | Renewal of poles ......... 4 10 
Painting every third year, 

after nine years — 9 —— 
ҮауІеахев..................... 36 Wayleaves ........... У ‚ 32 18 

£62 £63 18 


Turning to the question of insulation, for voltages above, say, 35,000. 
one was forced to use the suspension type. and these could be adapted 
to higher pressures by simply increasing the number in serics. He 
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showed examples of the insulators used in the Newcastle district, and 
mentioned that the shackle type had been abandoned on account of its 
liability to flash over. The “earth ” wire. he considered, was useful for 
earthing all metal work on poles, and it should be efficiently earthed at 
every fourth pole. Resonance and surges sometimes gave trouble on 
long lines. and would probably be found to limit the distance of trans- 
mission by alternate currents. An easily remembered rule was that 
the natural frequency of a line equalled speed of light/4 x length in miles. 
Surges were most likely to be set up if the circuit-breaker allowed an аге 
to be drawn out; oil switches had great advantages in this respect. 
Surge voltages were approximately independent of the length of the line, 
and another easily remembered rule was that the maximum surge voltage 
could not exceed 200 times the maximum value of the current broken, to 
which must be added the working voltage of the line. Thus, max. surge 
voltage. 200 cx 4/24- E x 4/2. when с and Е were the root. mean 
square values of the current and pressure between line and earth respec- 
tively. Calculating the max. surge voltages due to breaking 50 amperes 
on 20,000 and 60,000 volt lines, they found that the values were 30,240 
volts and 18.900 volts respectively, showing that the factor of safety was 
reater the higher the working voltage. 

Mr. B. WErsornaN (В.Г. & H. Cables) thought the authors had over. 
looked the possibilities of underground transmission. On many recent 
American lines the “earth “` wire had been omitted, and, he thought, 
rightly. It semed bad practice to place а wire where it was Hable to 
corrode and subsequently fall and short-circuit the lines. Flexible 
towers were used on a line in the Midlinds and were giving every satis- 
faction, Tving-in wires should be carried some distance along the line: 
so that any flashing took place on an easily renewable part. The small 
amount of information on aluminium lines was disappointing. as these 
were in successful use in this country in all sizes from No. 12 gauge up to 
1-4 sq. іп. In his experience ice did not adhere so closely to aluminium 
as to copper. Spans of 368 ft. were in successful operation in this 
country, but there was great difficulty in getting straight runs. Well. 
seasoned creosoted poles should last at least 25 years. 

Mr. А. L. E. ЭВкеммохр (Nat. Tel. Co.) said that poles could be made 
to last 40 years, and sleepers had been known to last for БО, 

Mr. J. M. Ross (G.P.O.) gave 25-30 years as the average life of poles, 
but in many cases they had to be renewed in a shorter time owing to an 
increase in the number of wires. Norwegian fir was the best to use, but 
it was becoming scarce. He confirmed that small wires were specially 
liable to give trouble when covered with icc. 

Mr. S. G. RepMan (Merz & MeLellan) said that he was a firm believer 
in wooden poles. Steel was liable to give trouble, and he instanced the 
case of the steel stacks at the Dublin United Tramways generating station, 
which had to be reinforced with concrete at the end of seven years. ‘Tne 
use of wooden poles, however, was limited by the weight of the con- 
ductors, and in his opinion three conductors each 0-15 s. in. scetion were 
the limit, so that if voltages did not rise above 20.009 we would b» foreed 
to us? steel poles in this country. Ап unsymmetrical arrangement of 
conductors had not been found to have any appreciable influence on the 
capacity and charging current of a tine. 

Mr. P. V. HUNTER (Merz & McLellan) thought that the diagrams of 
connections showed more complication than would be tolerated by 
engineers in this country. 

Мг. J. ANDERSON (Newcastle Electrie Supply Co.) зна that if relays 
were employed on the system shown he thought they must b? tied down 
to enable the system to keep going. In his experience wires could not 
be depended upon to swing synchronously, and he thought that in some 
cases it might be cheaper to transmit energy by rail, in the form of coal, 
rather than first to transform it into electrical energy. 

Mr. G. L. Porter (Newcastle Electric Supply Co.) said that at present 
the Merz- Price system was limited to comparatively short lines, owing to 
‘apacity currents in the pilot wires, and a very special type of pilot wire 
would be necessary for a line 100 mies long. 

Мг. VERNIER, in reply. said that the local companies did not now 
us» * earth " wires, and the worst case of damage by lightning they ever 
had was on а line with an “earth " wire. He had kept his estimate of 
the life of wooden poles on the low side. He hed had an unfortunate 
experience with aluminium lines. which swung and short-circuited even 
when there was no ice about. He had seen the line swing synchronously 
for half an hour and then suddenly short-circuit. One source of trouble 
on aluminium lines was the deterioration of the binding wires, and in 
some casos the aluminium s:emed to go soft and los? its strength. 


The following is an abstract of Mr. Welbourn's remarks. at 
the meeting in London on January 26ih and of the discussion 
on Thursdav last, February 9ch. | 

Мг. B. WrrBovnw (British Insulated & Helsby Cables) said that the 
authors of both Papers seemed to take it for granted that the trans- 
mission of high-pressure energy could only be carried out by overhead 
wires, as no mention had been made by either of the transmission of 
power by underground cables, He thought that Mr. Taylor did not do 
sufficient justice to the work of M. Thury. He was sure that there were 
firma on this side of the Atlantie who were prepared to supply cables for 
30,000 volts working pressure, three-phase, and for 100,000 volts con- 
tinuous. He thought it was useful to consider how far the two Papers 
would affect English practice in pole line work. Although there was not 
much of it in the London district there was a very great deal being 
carried out on the North-East Coast, in Yorkshire, Scotland, Lancashire 
and South Wales, and this work was done almost exclusively with 
wooden poles, Both authors had stated that the average life of wooden 


poles was only 12 years, but he thought they must have been referring 
to unseasoned and uncreosoted poles only. In Great Britain, properly 
treated and creosoted poles would have a very much longer life than 12 
years. With regard to the length of span, there was no opportunity in 
this country of getting long straight runs, and, therefore, long spans 
could not be used. The longest span that he knew of in this country 
was 368 ft. He could not sce that either of the authors had dealt with 
the question of automatic protective gear. and he would like to know 
whether the Merz-Price or any automatic gear working on the balanced 
principle had been applied to American high-pressure lines. A very 
controversial point was raised by the mention of longitudinal earth 
wires on the poles. He agreed with their use for mechanical reasons 
where flexible poles were employed, and also with their use for main- 
taining the metal work on all poles at the same potential, and for putting 
to earth immediately any leakage current due to the failure of an insu- 
lator, but he questioned very much indeed their advantages for the pro- 
tection of the line against lightning. "Phe experience of many Canadian 
and American engineers was against it, and some of the newest lines had 
been put up without such wires. In any case, he thought that the earth 
wires, if placed above the line. should be of the same material as the line 
wires themselves, хо as to have equal life. Jf galvanised wires were 
placed above the line wires they must have a shorter life. and when they 
came down would cause much troubl> on the transmission line. He 
would like to know how the earth wires could. be replaced when the 
necessity existed for giving a continuous supply. With regard to the 
conductors, he had hoped to obtain much more information from tho 
Papers with reference to the use of aluminium. A few years ago, Mr. 
Trotter had read a Paper before the Institution of Civil Engineers on 
pole line work, and at the discussion on that Paper Nir John Gavey had 
related his ex perience in the use of small aluminium wires for telephone 
and telegraph purposes in the Midlands. The wire broke at every span 
on the occurrence of the first storm. This was not very surprising, 
seeing that the aluminium industry was then in a very early stage. То 
show the great advance that had been made. the speaker mentioned that 
about 10,000 vds. of No. 12 gauge hard-drawn aluminium wire had been 
put up in a Welsh valley in October, 1910. and its behaviour had been 
very carefully watched. Up to date, despite several gales, snow and 
frost. there was no increase in sag measurable, and its further behaviour 
would be watched with very great interest by all engineers, as, if success- 
ful, it would undoubtedly have great intluence on pol? line work in this 
country. 


Mr. S. G. REDMAN, in re-opening the discussion last week, thought that 
Fig. | in Mr. Taylor's Paper was not altogether clear, and the remarks 
relating to it were scarcely applicable to overhead lines. The author's 

emarks on split conductors were endorsed by the experience on the М.Е. 
coast where split conductors would come into extensive use in the very 
near future. As to the statement in the other Paper that conductors 
of the same Iength and equally tant would swing synchronously, his 
experience was unfortunately the reverse of that, because under con- 
ditions of snow and ice the line did not remain equally taut, and for some 
spans SO vds. long the spacing had to be appreciably increased for that 
reason, The arrangement illustrated for railway crossings would not, he 
was afraid, b» accepted by any railway company in this country. and 
it could only be of real us: if the conductor could be depended on to break 
in the middl^ of the short span. The price given for overhead work he 
did not think could be touched in this country, but, of course, they did 
not work with such long lengths. Mr. Redman then showed a number of 


lantern slides illustrating the overhead line work on the N.E. coast. (In 
our issue of January 13 we described much of this work.—Ep. А.) Some 


of the points touched upon by the speaker in connection with these slides 
were; the N.E. coast system had now about 80 miles of overhead line 
at work. and by the end of this year they would have about 130 miles 
in use. ‘The A- pole construction adopted six years ago had been generally 
adhered to since. The earth conductor carried above the line was then 
considered essential. but experience had shown that it was not at all а 
certain safeguard against lightning. They still retained an earth con- 
ductor, but now pliced it below the line instead of above, and it served as 
а support for the pilot cables, Lead covered cables originally gave a lot 
of trouble through the lead cracking. For crossing railway tracks and 
roads wooden frames were supported ronnd the wires, so that if one of 
these broke it could not hang down more than 20 ft. They had, however, 
never known a eable to break. 

Mr. А. P. Ткотткв thought that a distinguishing feature of the Papers 
under discusssion was that they dealt with foreign practice. It was essen- 
tial for us to know what was going on in other parts of the world. It was 
doubtful if there would ever b» lines in Enelind long enough to make it 
worth while to work at very high pressures; much above 20.000 volts, 
He thought that the heavy cost of terminal switchgear would not be war- 
ranted on the short lines in this country. It had been said that we were 
behindhind owing to the stringent В.О. regulations, but he had. not 
come across such regulations himself. Any line above 250 volts alter- 
nating current had to comply with certain regulations, Whatever the 
voltage the Ene must be зо, and that was all. Tho only difference for 
higher pressures was the spicing of the wires and the pattern of the insu- 
lators. There were no regulations for thes» ; it was left to ordinary engi- 
neering practice. As to wooden poles versus steel poles, h> could not 
agree with one of the authors, who said that wooden poles were a thing of 
the past. In America the process of creosoting was practically unknown, 
and owing to the great distances the cost transport from the creosoting 
works would be unpracticable. Possibly here also for voltages above 
20,000 the construction would be such that wooden poles would not be 
suitable. Major O'Meara had stated some four years ago, in a carefully 
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considered contribution, that 30 to 40 years was the average life of a wooden 
pole. With the improvement, however, in the process of creosoting, it 
was likely that poles would last even longer than the estimate. Аз to 
steel, how long was that going to last? How often was it to be painted 
in our climate ? If every three or five years the cost would be materially 
increased, and the inspection would be as difficult as the painting. Then 
as to height or span, there was no limit so far as he was aware ; the regu- 
lations merely prescribed factors of safety. Some time ago there was a 
proposal in this country for a span of about ў mile across the Tyne. He 
had looked forward to it as an interesting bit of work, but the cost of the 
towers required made it unpracticable. We were not so very much 
behindhand. Edmondsons would shortly have some 600 ft. spans 
between steel towers 146 ft. high. As to economy, tall steel poles had not 
hitherto been found economical in this country, as the cost per mile would 
work out much higher than wooden poles. On the other hand, a valuable 
feature of these Papers was the demonstration that British practice was 
not applicable for work in other countries. "The question of flexible poles, 
he thought, had been touched upon too briefly, and it would be useful if 
some engineer would go practically into the question. What they wanted 
to know was what was the stress upon the pole when it was pulled over by 
the weight of a line, not the deflection. Mention had been made as to 


. the use of wooden insulator pins; he had never heard of such a thing in 


this country. Another question touched upon was the attachment of the 
wires on to the insulators in such a way that the wires could slip loose. 
The greatest care wastaken with us to secure the wire firmly to the insu- 
lator by binding or clips. Serious trouble had been caused by the wire 
working through the binding. allowing it to slip. As to wayleaves, these 


. seemed to be a trouble in America as here; he would like to know if the 


` commercially. 


" 


local authorities gave general wayleaves alongside the public roads for 
such high-pressure lines, and whether the railway companies granted way- 
leaves on their property. | 

Mr. J. S. Peck thought the most interesting questions were the limits 
of the distance of transmission and the voltage which could be used 
He briefly described the raising of the voltage limit with 
the development of insulators. The suspension type now made possible 
pressures of 120,000 to 130,000 volts. Doubtless. future types of 
insulators would raise the limit to 200,000 volts. Mr. Taylor had referred 
to the spacing of the wires as having little effect. That was only true 
within limits. As to the reference to three 6,000 kw. single-phase trans- 
formers supplied from a 12,500 k.v.a. generator, he presumed that those 
transformers were connected in delta so that if one failed the other two 
would carry the full load of the generator. Otherwise he did not see the 
advantage of the arrangement. Climate would probably have а соп- 
siderable effect on the life of the wooden pole. As to the use of rotary 
condensers at the receiving stations to take care of the power factor, Mr. 
Taylor stated that for long distance lines that was not necessary. as the 
inductive reactance was neutralised by the capacity effect on long 
transmission lines. The capacity of the system, the speaker contended, 
did not help the regulation of the system, the rise in voltage being fixed 
by the charging current. which was independent of the load. It had been 
proposed by one engineer to use synchronous generators at the receiving 
end of the line, and to run them at a slightly higher voltage than that 
which would be normally given by the line. The charging current would 
then be supplied from the receiving end of the line which would give a 
higher voltage at the generating end of the line. As the load came on, the 
voltage on the generators at the receiving end would tend to fall, and the 
charging current would be supplied from the main generating station, 
thus tending to raise the voltage at the receiving end; the tendency 
being, therefore, to hold a constant voltage at the receiving епа. Mr. 
Peck also showed two lantern slides illustrating a new form of lightning 
arrester composed of à number of concrete. blocks interleaved with 
metal sheets. 

Mr. Н. W. CLOTHIER said he thought it was advisable in such Papers 
that terms should be used which were understood in this country. Не 
asked for information as to " bushings,” " primary relays " and " differ- 
ential time limit relays,” and he preferred our * system engineer ” to the 
author's “ load dispatcher.” The * arcing length efficiency "" appeared 
to be a useful basis for comparing insulators, but the author did not give 
any figures for this efficiency. He thought the times stated by the author 
in getting the system restarted after а breakdown were shorter than 
would be expected considering the difficulties. He asked for information 
as to the frequency of breakdowns. The diagrams, Figs. 2-10. were 
passed over by the author somewhat too briefly. He would like to know 
more about the method of operating, but it seemed that the main factor 
in the several different practices shown was that complete shut-downs 
were accepted as inevitable. and switchgear was complicated with a view 
possibly of guarding against switchgear failure, but mainly to get the 
system started up again as quickly as possible after a breakdown. Не 
thought that was the wrong way to tackle the subject, and a much better 
way was that applied to the majority of overhead transmission network 
crected in this country, whereby switchgear and protective systems were 
so constructed that any part of the system developing a fault would be 
cut out without causing a cessation in the supply. As to the earth wire, 
he thought it was preferable to have this below the load lines as in this 
position it was of assistance to the protective gear, one of the difficulties 
with the protection of overhead lines being to obtain sufficient current to 
operate the relays in the event of a line falling to earth. this being over- 
come by mounting the earth wire in a position where a falling line would 
strike it. With regard to the possibilities of the high-tension direct- 
current system, the feature that appealed to him most was that, whereas 
with the alternating-current system apparatus had to be designed to open 
circuit instantaneously when a “short”? occurred, with the high-tension 


direct-current system a short circuit was only a normal operation. ` 


Therefore protective systems and switchgear were likely to be advan- 
taycously simplified. 

Mr. W. B. Essos thought the term “ flexible pole " was a misnomer. 
When the subject wasintroduced in a Paper before the American Institute 
т 1904 Mr. Semenza, who was responsible for the design, did not call it 
a flexible pole. but an elastic support, and that was just what it was. 
The primary idea was to save the cost of materials. In the tirst Italian 
lines the poles were rigid in all directions, and it was found that they were 
very expensive, and necessitated a great deal of material. It became 
apparent that a lot of ex pense would be avoided by making the pole rigid 
only across the direction of the line. Though the original intention was 
to save cost. the pole was found to have the valuable attributes that it 
made up in elasticity what in the direction of the line it lacked in strength. 
When a wire broke there was no damage donc, and when the strain was 
removed the pole went back to its former position. In regard to founda- 
tions, the American practice seemed to be very lax. They simply stuck 
the poles in the earth. In Europe, of course, they put in concrete founda- 
tions, so that there was no possibility of the poles shifting. Messrs. 
Matthews and Wilkinson had referred tofa rule for deciding the necessary 
distance apart of the wires—namely, to allow 1 ft. for every 10.000 volts. 
He would like to point out that the rule was first suggested by him, the 
speaker, in 1905. Аз to the star and delta connections, a large number 
of examples were given, from which it would be observed that up to 
60.000 or 70.000 volts star and delta connections were equally adopted, 
but at 100,000 volts delta connections were adopted in the majority of 
cases, Не would have thought that at very high pressures they would 
have taken advantage of the star connection, thereby reducing the pres- 
sure between the wires and earth by about 42 per cent. In reading some 
time ago an important Paper by an eminent engineer in the States, who 
had under his control a number of 60,000 vo]t lines, he had noted the fact 
that it was easier to operate at 60.000 volts than at 30,000 volts, which 
was explained in this way: The pressure of surges in the line due to 
short-cireuits could be expressed approximately as a function of the 
current. Consequently, at 60.000 volts it was quite possible that the 
surge pressure would be considerably less than the surge pressure when 
working at 30,000 volts, this being due to dealing with a current of half 
the magnitude. The pressure the insulator was called upon to stand was 
the working pressure plus the pressure superposed by the surge, and this 
total might be actually less with the higher working pressure. Не 
would like to ask whether engineers in the States held that it was easier 
to operate at 100.000 than at 60.000 volts, or if new difficulties had been 
experienced at the higher pressure. 

Mr. А. А. CAMPBELL SWINTON considered that the real limit of pressure 
for overhead lines was the point at which the air broke down. The 
curve in Messrs. Matthews and Wilkinson's Paper showed that, with a 
conductor 4 in. diameter, a pressure of 100.600 volts could be used with 
very little loss by brush discharge, but at 120,000 volts the loss became 
much greater. With a larger conductor, however, the bend in the 
curve took place at a very much higher voltage. By using aluminium 
they would gain in that way. He did not know whether anyone had 
considered the feasibility of going back to iron or steel wires, with which 
long spans would be obtained. The resistance would, of course, be much 
higher, but at very high voltages the resistance was of smaller import- 
ance. He asked the authors whether the loss due to brush discharge 
increased with time. because he would expect that the effect of the 
atmosphere might double or treble the discharges as the surface became 
rough. Since the Papers had been read he had tried whether it was 
possible in any way to increase the pressures at which current could be 
carried on overhead wires by slightly insulating them. The result, 
however, was doubtful, as no thin layer of solid insulation applied to a 
conductor seemed. to have any appreciable effect in preventing brush 
discharges. The only practical way of hoping to increase the pressure 
was by increasing the size of the conductor, making it of a metal like 
aluminium, or possibly making it hollow. It was also important that 
the surface should be as smooth as possible. 

Dr. M. Kross referred to the work and practice of Continental engi- 
neers in long-distance high-voltage transmission. Besides the long- 
distance lines there seemed to be on the Continent an ever increasing de- 
mand for the so-called “ district power distribution schemes," similar to 
the Cleveland and Durham power scheme on the north-east coast. The 
Continental spans ranged from 400 ft. to 650 ft. It was thought advis- 
able to run up the mechanical stress in the line conductor to as high a 
value as was consistent with safety. In accordance with the У, р. Е. 
rules a stress of 16 kg./mm?, or 22,700 lb. per square inch, was permissible 
provided the limit of elasticity was 40 kg./mm?, ог 57,000 lb. per square 
inch. That enabled the sag to be kept relatively small, and consequently 
reduced the required height of poles. If a line ran alongside a road or 
through a village the stress was kept to about half the above values. More- 
over, a short shunt wire was fixed to the conductor in front of and behind 
the insulator, so that, in case of the insulator breaking. the conductor 
could not fall to the ground but would rest on the cross. bar, thus earth. 
ing the line. In case of a conductor breaking between two poles, the 
earthing was accomplished by the wire touching a bracket attached to the 
pole. and projecting about 4 ft. to 5 ft. in the direction of the line. Where 
the line crossed a railway or telegraph or telephone lines, special safety 
devices were necessary. In accordance with the rules, a wire net had to 
be provided round the line or else the conductors had to be tied to the 
poles by the so-called ‘‘ treble suspension." Where the cables crossed a 
telephone line an earthed cable was also fixed below the high-tension con- 
ductors. - None of the Continental lines he had mentioned were provided 
with an overhead earthed cable, but special protecting apparatus was in- 
stalled at both ends of the line and for a long-distance line at some inter. 
mediate points as well. As to the protecting gear itself roller lightning 
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arresters were likely to do more harm than good in so far as they were apt 
to produce high-frequency oscillations when acting. Aluminium arresters 
had the disadvantage of requiring daily attention for forming the oxide 
films on the electrodes. Messrs. Siemens Schuckert Werke used the well- 
known horn type in connection with the limiting resistance, which in cases 
of infrequent operation was wound on enamelled cylinders. In the case 
of frequent operation the resistance wire was submerged under oil. For 
getting rid of static charges water jet earthing devices were used or 
choking coils. In order to protect power apparatus, such as machines or 
transformers, against excess voltage surges, choking coils were used. 
Since the corona effect increased with decreasing diameter of wire alu- 
minjum transmission lines seemed to offer a great advantage over copper, 
The authors had given a very instructive curve of the increase of corona 
Joss with increase of voltage for a wire of } т. diameter. The curve did not 
represent a uniform law. И seemed to him that the flat portion of the 
curve, up to about 115,000 volts, might not be due to corona effect at all, 
but might represent the loss due to the charging current, At a certain 
critical value the air lost its insulating properties and became a conductor. 
The curve т Fig. 13 was practically a straight line, which meant that the 
loss due to the corona was proportional to the excess voltage above the 
critical value, Perhaps one of the most valuable suggestions made by the 
authors was that a line should be operated at a voltage only slightly 
below the critical point. Under normal working conditions no corona 
loss would occur, but as soon as the voltage due to lightning or surges in 
the system increased, the oscillating energy would be dissipated auto- 
matically by the corona effect. It was quite possible that if that peculiar 
phenomenon was made use of properly in the design of the lines great ex- 
pense might b? saved by reducing the number of protecting apparatus 
to a minimum. 

Mr. B. M. JENKIN did not agree with Mr. Trotter that very high 
pressures were not likely to be used in this country. Ап interesting 
point was the amount of power that could be transmitted by à given 
line. It would appear that if the pressure was doubled they could get 
double the power by merely improving the insulators. This meant that 
the cost of a given transmission line when worked at the higher pressure 
was reduced to one-half. per kilowatt transmitted, аз compared with this 
cost at the lower pressure. 


The discussion was then adjourned to February 23rd. 


OLYMPIA ELECTRICAL EXHIBITION, 1911. 


The first meeting of the Advisory Committee took place on Feb. 
8 at the Institution of Electrical Engineers, Victoria Embankment. 
We have been furnished with a note of the proceedings, from which 
we extract the following :— 


The subjects for discuss'on were :— 

Types of electrical exhibits best calculated to attract a large attend- 
ance of the public, in addition to exhibits by manufacturers, 

To decide as to the best methods of inducing visits to the Exhibition 
by likely users of electricity, and the different methods required in the 
various localities supplied Бу the authorities, 

То mike sugg'stions as to the best means of making the Exhibition 
known to Colonial and. Foreign buyers. 

It was proposed by Mr. €. B. Chy (National Telephone Co.). seconded 
by Mr. А. Н. Seabrook(St. Marylebone), and agreed, that Mr. Е. Cunlitfe- 
Owen take the chair. 

The Chairman addressed the meeting, pointing out the desirability of 
exhibits of the character of X-rays, wireless telegraphy and high-tension 
currents for uso in agriculture, as being of the class that would interest 
the general public. The suggestions of the Chairman were discussed at 
considerable Jength, and the following additional remarks were made. 

As regards electrical cooking, it was proposed that an endeavour 
should b» made to induce the caterers to do their cooking electrically, 
and to obtain the necessary apparatus from exhibitors. The Chairman 
pointed out that there would be a very groat difficulty in doing this, but 
at all events it might be tried, and the manager stated that he would 
make every effort in this direction, On this subject it was further pro- 
posed that. if possible, the caterers be arranged with to supply tea т a 
separate room in which the visitors should be allowed to make their own 
tea, toast, &c., all the operations being done electrically. 

Attention was drawn to the attraetiveness of electrical advertising 
signs, and it was pointed out what an advance there had been in these 
both in New York and Paris, and that more attention might be devoted 
t» these by the Exhibition. Also, that a telephone exchange т the 
Exhibition should. be of great public interest. It was thought that, as 
the Admiralty were large users of electricity in every way, an exhibit 
from the Admiralty would be one whieh would be certain to attract 
much attention. In the course of the discussion, however, the fact 
became clear that nearly all the interesting Admiralty exhibits are of a 
secret nature, and that those which had nothing i in them of thischaracter 
would probably be shown by the manufacturers themselves. 

Among other exhibits propos»d were a model laundry in work, clec- 
trical furaaces, and demonstrations of electro-medical apparatus. The 
Manager said a number of the suggestions had already been anticipated, 
and he had every hope of carrying out the proposals made by the Com- 
mittee. 

The view was entertained that it w onld be of great interest to members 
of the medica] profession if a conference could be arranged, and addresses 
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given during the run of the Exhibition on the use of electricity for medical 
purposes, 

A desire was expressed that the Institution of Electrical Engineers 
should, if possible, hold a meeting at the Exhibition. 

The subject of giving publicity to the Exhibition by the supply autho. 
rities was considered on the basis that they should purchase tickets for 
distribution to the consumers of electricity in their various districts. 
The Exhibition authorities stated that they would be prepared to supply 
attractive posters (if such posters could be utilised), as well as literature 
referring to the Exhibition, which could be distributed by the supply 
authorities. This suggestion was favourably received. 

To make the Exhibition known to colonial and foreign buyers, it 
was proposed that application through the Board of Trade and the 
various Chambers of Commerce would be one of the means of attaining 
this end. 


LIGHTING OF NEW-STREET STATION, BIRMINGHAM. 


The London & North-Western Railway having recognised that the 
illumination of New-street Station has for some time left room for 
improvement, they invited the Electric Supply Department and the 
Gas Department of the Corporation to submit schemes and to give 
demonstrations in the station. The high-pressure gas scheme has 
been installed on No. 1 platform. while a scheme of up-to-date electric 
light is installed on No. 3 platform. This latter scheme has been 
designed by Mr. Haydn T. Harrison, and possesses many interesting 
features. 

The lighting is carried out by means of ** Excello " flame are lamps 
and Osram " metal filament lamps in special fittings. The arrange- 
ment of these lamps is such that four distinct schemes may be shown. 

Suspended from the roof on the Worcester-street side of the foot- 
bridge are seven fittings. each containing three metal filament lamps. 
These are hung at a height of 14 ft. 6 in. above the platform, and 
suitably spaced to give even lighting. They are controlled by two 
switches, so that one, two or three lamps in each fitting may be turned 
on as required. The lighting of these incandescent lamps may be 
augmented by four arc lamps, and, so that the height may be ad- 
justed to give various degrees of illumination, the lamps are hung on 
counterweights, 

On the Navigation-street side of the footbridge are 13 fittings. each 
containing three incandescent lamps, and so spaced that a high degree 
of illumination can be obtained without the aid of are lamps. These 
fittings are arranged on two switches, and the wiring is such that 
alternate lanterns ean be switched ої. 

The demonstration will. therefore, give (1) lighting by arc lamps 
only. (2) hghting by groups of incandescent lamps only. (3) lighting 
by incandescent lamps using alternate fittings (or switching on а 
portion only of the lamps in each fitting), (4) а combination of arc 
and incandescent lighting. 

In arranging this scheme it has been recognised that the light 13 
required on the platform, and while a high degree of illumination has 
been aimed at. special precautions have been taken to avoid that 
irritating glare which is often во objectionable when powerful sources 
of light are employed, The incandescent lamps are carried in lan- 
terns having special reflectors, which equalise the distribution of the 
light over the platform. апа in this way prevent the dark patches 
between illuminating points. In other words. not only is no light 
wasted by being thrown on the roof, but the light is well diffused. and 
possesses that cheerful appearance end colour which characterises 
satisfactory illumination. From the above it will be gathered that 
there are no shadows, end. as the lamps are hung from the roof, there 
will be no obstruction to the {гаће on the plaftorm. The switching 
arringements will allow part of the lights to be turned off between 
train times, ог during the night. so thet while very high illumination 
is available when required. the greatest economy can be secured by a 
judicious use of the control arrangements. 

Whichever system is adopted, it is hoped that the railway authori- 
ties will consider the safety. comfort and convenience of the public 
using this important centre. 


Se UOCE IMERDELLITCA ECC WU IMMER IR NRI Rc uu RERS E А 


COMPANIES STRUCK OFF THE REGIST&R.—The following were struck 
off the register of Joint Stock Companies on Feb. 10. :— 

Anglo-Spanish Electricity Co.. Chemical & Electrolytic Synd.. Cycle 
Electric Lamp Co., Electrical Castings & Engineering Co., Elinores 
Trust. Greville Electric Inventions, Harwich Electric Lighting & Tram- 
wavs Co.. Loughborough & District Electric Traction Synd.. Marvin- 
Sandycroft Electric Drill Synd., Mexican Gas & Electric Lighting Co., 
North Wales & District Light Railway & Electric Power Synd., Pearson 
Fire Alarm Synd. (Railways, Docks & Shipping), Peru Telephone Co., 
South American Electric Co., Thomson-Davis Telephone System, Trac- 
tion Co. of the United Kingdom, Tramway Traction Co., Universal 
Lighting Synd., | 
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THE WESTHOUGHTON INQUIRY. 


The inquest on the 344 men and boys who were killed by the explo- 
sion at the Over Hulton Colliery, near Bolton, on Dec. 21 last, was 
concluded on the 13th inst. 


Further evidence as to the origin of the explosion was given by Mr. 
J. H. Walker, mining engineer, and by Mr. A. J. Tonge, general manager 
of the mine. 

Mr. JOHN GERRARD, Chief Inspector of Mines for the district, gave 
evidence as to the character of the disaster, &c. He said that all the 
men engaged in rescue work behaved splendidly. The work done by 
those rescue men in the task of recovering the bodies increased the 
safety of the operations very much indeed. Не believed the mine was 
thoroughly ventilated, and he had every reason to believe it, for he had 
been down it several times; but they had the books to prove that there were 
a number of ** running sores " in the mine—the Deep Yard mine—run- 
ning sores going on for month after month, and cases reported of men 
sent back, men who could not work and were sent home, with the risk 
attendant upon gas being in the place day by day, and week by week. 


‚Ву the aid of a detailed plan Mr. Gerrard explained his view as to the 


cours? taken by the explosion, and pointed to the need for accurate 
reports as to the presence of gas. А fiery mine could not be worked 
without having gas sometimes, because it was bound to overcome the 
ventilation and was bound to find the weak spots. The mistake was in 
trying to cover it up and not to fight it. In trying to ascertain the cause 
of the disaster his own experience and the best authorities taught him to 
pay regard first to the position of the bodies in the mine, and therefore 
he always tried to see the bodies in situ or have the position ex plained to 
him. The condition of the tubs also furnished evidence as to the forces 
and direction of the explosion. There was evidence in the position of 
the men that some had left their working places, warned of danger and 
travelled half-way down to the shaft before they were overcome by the 


` Rfter-damp. Dealing with the condition of the Three Quarters mine, Mr. 


Gerrard said little disturbance had occurred there, and his view was that 


' flame was carried into that part of the workings by coal dust. No part 


of the pit presented such a picture of men fleeing in all directions as did 
the conveyor face. Не produced a lamp (that of William Thomas) and 
pointed out what, to his mind, were unmistakable signs of burning 
within, and traces of coal dust on the inlet gauze through which air 
passed into the lamp. Dusty air from the conveyor face would become 
explosive if mixed with 1 per cent. of gas, which would not show a cap 
on the lamp. Не and his assistants had examined every lamp most 
carefully from the North Plodder, and there was not another lamp with 
that indication. It was coal dust that was the danger. The little per- 
centage of gas would be negligible without coal dust. It was a coal dust 


| explosion, and its dire effect right through the mine was that there were 


only two living persons out of 345. Не submitted that coal dust could 
be removed and mines made safer by constructing what he described as 
safety zones—portions of the roadways, 50 yds. long. bricked, plastered 
and whitewashed, so that the dust would not accumulate and could be 
seen and removed if it did. Such zones would check the development 
of explosive force, and the cost would be very little. Hc also advocated 
{һә us? of layers of stone dust for the roadways in mines. 

On Monday the coroner (Mr. Butcher) summed up the evidence, and 
said the case had impressed upon his mind the need of detailed informa- 
tion as to the air passing along the various ways and of this information 
being given to the man in supreme control. 

After consulting for six hours the jury returned a verdict that the 
explosion aros? from the ignition of gas and coal dust on the conveyor 
face in the North Plodder, and that the ignition was caused by a defective 
or overheated safety lamp. The jury recommended that the fullest 
investigation should be made into the dangers incident to coal dust in 
mines, the best method of minimising them, and the kind of safety lamp 
which should be permitted. They further recommended that all switches 
should be enclosed in gas-tight boxes; that the firemen's reports of gas 
should specify the exact place and amount found, and should be published 
copies being preserved -above ground; full ventilation reports should 
be made at least once а month; and attention should be called to the 
desirability of a definition of the term “ return airway." 


LEGAL INTELLIGENCE. 


a À—Á a 


Gill v. J. Stone & Co. Ltd. 


On Friday, in the Court of Appeal (the Master of the Rolls and Lords 
Justices Fletcher Moulton and Buckley), judgment was delivered in the 
appeal of defendants from a judgment of Mr. Justice Swinfen Eady. 
Plaintiff brought an action against defendants for an account of royalties 
due for apparatus made or sold by defendants under plaintiffs patents 
relating to the electric lighting of railway trains. The facts were given 
in THE ELECTRICIAN for Nov. 11 and 18 last. 

Mr. Bousfield, K.C., Mr. Astbury, K.C., and Mr. MacSwinney appeared 
for appellants, and Mr. А. J. Walter, K.C., Mr. Colefax and Mr. Н. Е. 
Moulton for respondent. 

. After hearing legal arguments, the MasrER OF THE Кош, in giving 
judgment, said that, having carefullv considered the case and the 
arguments addressed to the court, he had come to the conclusion that the 


decision of Mr. Justice Swinfen Eady was perfectly right. Having dealt 
with the facts of the case, and read the material clauses of the three agree- 
ments in question, his lordship said he was unable to accede to the con- 
tention made on behalf of appellants that Mr. Gill's notice to determine 
his position as manager determined the whole of the agreement of May, 
1908. It was clear that the court had to treat defendants (the limited 
company) as liable to satisfy all the obligations of the firm of J. Stone & 
Co., and Mr. Gill was liable to discharge to the limited company the 
obligations which were imposed upon him by the agreements, It was 
also clear that plaintiff. in the events which had happened, was entitled 
to give the notice determining his managership, and he thought that, 
that being so, the plaintiff was entitled to such rovalties and remunera- 
tion in respect to the patents as was provided to be paid bv the third 
agreement, He was of opinion that that agreement was still subsisting 
between the parties in all respects, excepting the position of plaintitf аз 
manager. The appeal must be dismissed with costs. 
The Lords Justices delivered judgment to the same effect. 


Reorganisation & Control Co., Ltd. v. International Motor Traffic 
Syndicate Ltd., and others. 

The hearing of this case has been continued by Mr. Justice Neville, 
and much evidence has been presented. 

His .окрхнар, in giving judgment, said that the action had arisen out 
of the failure of the Electrobus Co.. who at one time were carrving on а 
successful business, and whose vehicles were appreciated by the public. 
Though never actually carried out, he believed the parties acted on the 
terms of the agreement of Jan. 1. It seemed to him that it must have 
been known that the object of the agreement was to enable the Vehicle 
Co. to sell the eight omnibuses to the Brighton Со. 1t seemed to him 
that all the omnibuses were very much in the same condition, and there- 
fore the non- performance of the condition as to selection was not a matter 
of great materiality. He thought that the position of the parties was that 
of mortgagor and mortgagee. There had been a sale by the mortgagees 
which it was now admitted was wrongful, and what he had to consider 
was what should be done under those circumstances. He thought there 
must be an enquiry as to the damage the mortgagor had suffered by 
reason of the wrongful sale, and the amount must. be set off against anv- 
thing that was due to the mortgagee under the mortgage. He would 
accordingly direct an enquiry on the claim and counterclaim, reserving 
the costs, and dismiss the action with costs as regards the Brighton Co., 
and without costs as against the International Co. 


Handsworth Tramway Arbitration. 


On Monday this case, which raised a point as to the electrification of 
the City of Birmingham Tramway Co.'s lines in Handsworth came before 
the Hon. Alfred Lyttelton, K.C.. M.P., who is acting as arbitrator between 
Handsworth Council and the company. 

Mr. J. D. Fitzgerald, K.C., and Mr. MacCassey appeared for Handsworth; 
and the company were represented by Mr. С. C. Hutchinson, К.С. 

The company's lease over the tramway undertaking in Handsworth 
expires in June, and Birmingham. Corporation, who are to work the 
trams on lease for the future, desire to electrify the system. For this 
purpose they desire to proceed before the expiration of the company's 
lease to " bond " the line. The company contend that they should be 
left in quiet possession. 

Mr. Firzceraup, K.C., in opening for Handsworth Council, said there 
were two sections of the tramway—that which commenced in the city 
of Birmingham and ran out to the end of the city, and that, with which 
they were concerned, to Handsworth. The Birmingham section was 
leased by the Corporation to the company for 21 years, which expire 
June 30, 1911. The Handsworth section became purchaseable by the 
local authority in 1908, and that purchase had been carried through 
and the money paid. But when the company's Act was passed some 
years ago sec. 64 was inserted for the protection of Handsworth Council, 
and it provided that at the time the Council purchased the undertaking 
they should grant further lease to the company expiring June 30, 1911, 
so that the Birmingham lease and the Handsworth leases should come 
to an end at the same бте, апа it was in connection with the insertion 
of a clause giving power to “ bond ” before the expiration of the second 
lease that the dispute had arisen. 

The roceedings were c:ntinued in private and are not yet concluded, 


Workmen's Compensation Agreements. 


In the City of London Court on Friday the case of Humphreys v. City 
of London Electric Light Co. (Ltd.) was mentioned. It appeared that on 
Nov. 16, 1908, Humphreys was employed by the company as lamp 
trimmer at 32s. 64. а week. He was working at Smithfield Market when 
he eut his hand and it was poisoned. After three operations his thumb 
was amputated and he was badly crippled. The Fine Arts & General 
Insurance Co. paid the workman half his wages, and after a time defen- 
dants offered to take him back and give him 25s. a week for light work. 
He agreed to take that, and was paid 3s. 9d. a week in addition under the 
section of the act dealing with his circumstances. The workman now 
said he was entitled to 7s. 64. a week, and not 3s. 94., on the proper соп- 
struction of that section. 

Mr. WASHINGTON, for defendants, argued that an agreement was come 
to between plaintiff’s former solicitor and the insurance company to 
take 3s. 9d. a week. 

Mr. С. Е. Krycuam, for Humphreys, said the court's decision would 
be very far reaching, and if the court upheld the insurance company's 
view it would prevent injured workmen from trying to resume work. 
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Judge Lesngy міти said that the man's life had been spoiled by the 
accident, but he could not allow him 7s. 6d., as asked. 
the act was that workman and employer should each sustain а certain 
amount of monetary loss. The application to increase the amount would, 
а fore, be dismissed, but without costs, as the man had received the 


х. ӨЧ, weekly up to date. 


Obstruction of Tramcars.— At West Ham (London) Police Court last 


week а carman and his employer were fined £1 and £2 respectively for, 
in the one case doing, and in the other causing to be done, * à certain 
thing in such а manner as to obstruct a carriage using a tramway—to wit. 
using an unsound vehicle for the carrying of goods upon the highway.” 
The evidence showed that defendants’ van. laden with crates of glass, 
collapsed on the roadway, obstructing both tracks. The carman refused 
to allow the | 
50 minutes, 

Lor don Electric Supply Corpn. v Westminster Electric Supply 
Corpn.— llis action was fixed for hearing before Mr. Justee Joyce on 
Wednesday, but on the application of Mr. Younger, K.C. (for defendants), 
his lordship agreed to the trial being postponed until March 1, 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —The undermentioned Applications (except those marked t) are not open to 
public inspection until ajter acceptance of Complete Specifications. Those marked” are 
open for inspection 12 months after the date attached to them, tf they have not been published 
previously in the ardinary course. Names within parentheses are those of communicators 
of inventions, When compiete Specification accompanies application, an asterisk is айхе4. 


January 11, 1911. 
715 EasrHOPE & ЕАзтноРЕ. Automatic winding and insulating machine. 
717 CULVERWELL. Motors and other suspension. 
721 BARECN & BARRON. El«ctro-deposition of metals. 
731 TavroR. Clearing faults in alte rnating-current hieh-tension systems. 
741 Mout. (Max Kor ting. Germany.) Arc lamps.* 
744 Carr. Jointsorcouplines for piping and electric cable.* 
749 WitL'Aus, Shade supporter for electrical lamp-holders. 
805 В.Т.-Н. Со. (Ezechiel Weintraub. U.S.) Electric current conducting joints * 
| January 12. 1911. 
847 А.Р. ГонрвЕкс, С. C. Гоньвево & P. А. LUNDBERG. 
nections for electriclicht and power purposes.* 
906 RICHARD Pare, Electric storaee cells or batteries.* 
January 13, 1911, 
Control for petrol-electric vehicles. 
Transmission of sound by electrical means. 
January 14, 1911. 
1.018 SvrrH. Electric accumulators. | | 
1.035 WarsoN & Morris & Lister. Eloctrostative or influence? machines. 
1.037 Penrose. Electrical switcnes.* 
1.048 Automatic ELECTRIC Block SIGNALLING Co. & Brousson. 
apparatus for railways 
1,056 Lanors & Gyr. Electricity meters. * 
1.058 В.Т.-Н. Со. (С.Е. Co. US) Electric circuit-controlling devices. 
1,074 Berry. Electrical heating apparatus. 


-—— ——— —— 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 
28.340 Newitt. Commutator grinder for dynamos and motors. 
30,556 Mavos, Hopart & Mavor & Courson.  Alternating-current electric systems for 
driving multiphase induction motors at different speeds. 
1910 SPECIFICATIONS. 
Combined adjustable support and contact device for electrically-driven 


Plug-and-socket con- 


933 STEVENS. 
956 Brown. 


Electrical signalling 


212 Bein. 
fans. 
361 Barer. Electrical transmission and reception of signals, drawings, photographs, 
and the like. (Cognate Application, 14,672, 10.) 
472 WINTERBOTTOM. Lamp-holders. 
568 ВукмЕ. Primary galvanic batteries. 
619 Lynpon. Variable-speed eenerator electric distribution systems. 
671 THormrson. (Morse Code Signal Со.) Electro-magnets. 
903 Moore & Cromitron. Safety devices for trolley wires and like overhead electric 
conductors, 
1.050 AITKEN & BRITISH INSULATED & Hetsspy CABLES LTD. 
1.189 REgip.  Electne furnaces. 
1,296 VENNER & СківѕвАСН. Time switches for controlling elcctric circuits or the 
supply of fluids throurh pipes, 
1.768 Акт.-СЕз. Brown, B: vERI ET СИЕ. 
mutator machines with drum armatures 
2.186 HoscH & Моккег. Sparking plug. 
3.462 STOTHERT & Pitt. LTD.. & Pitt. Cranes and winches operated by electric motors. 
4. 115 Lucas, WALMSLEY & WALMSLEY. Apparatus for distributing electricity. (11.6, 10.) 
5.452 SIEMENS SCHUCKERTWERKE Ges. Arclamps. (9 3,29.) 
5.926 BENNETT. Sockets of incandescent electric lamps. 
6.553 Jevons & СвЕЕМ. Electric welding. 
7.224 SuirH. & DEAKIN.  Arparatus for the electro-deposition of me tals. 
7.574 МАСАЗТЕЕ. Determining the position of faults in electric mains. 
8.460 SvkEs & Suspen, LTD.. & SuopgN. Double break electric switches. 
9.076 СЕВ. SIEMENS & Co. Electrodes for arc lamps. (Date applied for. 14 5 909.) 
9.304 HEATHER. Method of controlling the starting and retarding of induction motors 
of the slip-rine or equivalent tyre. 
Electric induction furnace 
Battery connectors 
10.260 BERG SMANN, lenitiny dev сэз. 
10,370 Marks. (Felten & Guilleaume-Lahmeyerwerke Akt.-Ges,) 
ling electric motors. 
11.107 Krause. Manufacture of electric тен filament lamps. (6.5 09.) 
11.781 ЗтЕзм. Electrical accumulators. (12 5 09.) 
11.837 EsrELLE. Do»polarizine agents for electric batteries. (Date applied for, 13, 5.09.) 
12,133 Конн. Sparking plues, 
12.161 Berstunp,  Recordine sound by photography. (Date applied for, 17 5 09.) 
12.248 THowrscN. (Deutsche Telephonwerke Ges.) Selectors for automatic telephone 
exchanee systems. 
12,430 AKTIEBOLAGET ELEKTROMETALL. 
furnaces. (21.5 99.) 


Telephone switchboards. 


Pompe winding for polyphase com- 
(18. 6 09.) 


Systems Юг control- 


Regulating the electrodes in electric smelting 


12.483 Stemens-S-HUCKERTWESKE Ges. Arc lamps. (24:5 09.) 

12.593 Soc. [INDUSTRIELLE РЕ Dette. Device for leadine corrent to the Sparking- plugs 
of combustion envines. (Date apphed for, 3.6.99. 

13,311 MioDLET. м ё Baker. Electric fuses, 

13 662 Boutt. (Crowdus). lectromeenetic devices, 

15.014 BIBER. Electric repulsion motors, 


The intention of 


van to be unloaded, and traftic was delayed one way for 


15,018 Siemens Bros. Dynamo Works & NgaBEL. Arc lamps for use with searchlight 


projectors. | 

15,293 ALLGEMEINE ELEKTRICITATS Ges. Securing a rotor to shaft to facilitate removal 
of shaft from a machine casing. (Date applied for. 26,6,09.) 

15.548 THomrson. (Porter.) Controller regulators for electric motors. 

15.879 ScHROTER. Manufacture of electric metal filament lamps. (21,1,10.) 

16.152 Murray. Electrical switching mechanism. 

16.332 GoLpsTEIN. Central energy electrical sirnalling system. 

16,364 Eisenstein. Producing electrical impulse charges for wireless telegraphy and 
telephony. (Addition to 19.019 08) 

16.913 Amos & Змитн (Ltp.) є Нірв, Arvaratus for transmitting power. 

16.985 ApAMs МЕС. Co. (Cutler Hammer Mfr. Co.) Electric resistance controllers. 

17,156 ALLGEMEINE ELEKTRICITATS Ges. Selenium cell and like signalling systems and 
apparatus therefor. (19:7.09.) 

17.341 Apams МЕС. Co. (Cutler Hammer Mfg. Co.) Motor controlling circuits. 

17,415 SrRAGUE & CHAMBERLAIN & HooKHAM. Prepayment electricity meters. (Request 
under Sec. 19 not granted.) 

18.778 ViETTE. System of control and apparatus for indicating electric calls. (Date 
applied for, 19.10.09.) 

18.095 BoscH. Maeneto- жо machines. ‘Date applied Юг. 15:10 09.) 

18,528 SigMENS-SCHUCKERTWERKE Ges. Electrical fuses. (11.3.29) 

18.678 VigrrE. System of control and apparatus for indicating electric calls. (19°10 09.) 
19,659 Ааткем & BritisH INSULATED & H&LsBv CABLES. Portable electrical firing 
instrument 
19,971 Siemens Bros. & Co. 

removable cores. 
20,326 Siemens Bros. & Co. 
signals. 
20404 RuTHENBURG. Electric furnaces. 
21,326 BERGMANN ELEKTRICITATS-WERKE Акт.-СЕЗ. 
electric lamps. (Date applied for, 18/12,09,) 


(Siemens & Halske Akt.-Ges.) Electromagnets with 
(Siemens & Halske Aks.-Ges.) Electric circuits for railway 


Manufacture of metal filamen, 


— 


BOOKS RECEIVED. 


(Oopies of the undermentioned works can be had from The Blectrictan office, post free 
(unless otherwise stated) on receipt of published price, adding Sd. for books published 
under 38., and 6 per cent. for books published nett. Add 10 per cent. for abroad or for 
foreign booka.) 

“ The Law Relating to the Generation, Distribution and Use of Elec- 
tricity, including Electrie Traction.” Part I.: “ Electric Lighting and 
Power." Part IL. : “ Electric Traction." By С. M. Knowles. (Lon- 
don: Stevens & Sons, 1911.) 2 vols. £2. 2s., or 25s. each ан 

" "Transactions" of the Royal Society of Edinburgh. Vol. XLIV: 
Parts I. and ПИ. (Edinburgh: В. Grant & Son; London: ke illiams & 
Norgate.) Part L, 38s. 6d. ; Part IT., 21s. 


“ Applied Thermodynamics for Engineers.” Ву W. B. Ennis. (Lon- 
don: Constable & Co.) 24s. net. 
“ 'Three-phase Transmission." By W. Brew. (London: Crosby» 


Lockwood & Son.) "s. 6d. net. 
“ Electricity in the Service of Man." By В. Mullineux. Walmsley. 

Vol. I.: ** The History and ак of Electrical Science.” (London : 
bru & Co., 1911.) 7s. 6d. net 

тав Engines" Ву W.J. Marshall and Capt. 
(Londen ; Constable & Co.) 6s. net. 

“ Proceedings " of the Royal Society. Series A.—Mathematical 
and Physical Sciences, Vol. LXXXIV., No. A573. 3s. 


^ Spon’s Architects’ and Builders’ Pocket Book, 1911." 
section. Edited by C. Young and В. M. Brooks. (London : 
Spon), 2s. 6d. net. 

“ Spon’s Architects’ and Builders’ Pocket Price Book and Diary, 1911.” 
Edited by C. Young and S. M. Brooks. (London: E. & F. N. Spon.) 
2s. Gd. net. 

“Wiliam Thomson, Lord Kelvin: 
Philosophy." Ву D. Wilson. (Glasgow: 
cloth, 1s. net paper. 


H. Riall Sankey. 


Memoranda 


E. & F. N. 


His Way of Teaching Natural 
John Smith & Son.) 2s. net 


* Oil Engines, Stationary and Marine.” Ву W. А. Tookey. МВ 
edition. (London; Percival Marshall & Со.) 1s. nett. 


* Matriculation Directory ” (No. 57, January, 1911). (London and 
Cambridge : University Correspondence College.) 15. net. 

“ Uber Doppelaufnahmen von Blitzen mit ciner stehenden und einer 
bewegten Photographischen Kamera.” By Dr. B. Walter. (Hamburg : 
Lucas Gräfe & Sillem, 1910.) 

“ Die Verwertung des Luftstickstoffs mit Hilfe des elektrischen Flam- 
menbogens." By Dr. J. Zenneck. (Leipzig: S. Hirzel, 1911.) 

“ Engineering Mathematics.” Ву C. P. Steinmetz. (New York, 
1911: MeGraw, Hill Book Co.) 

“ Mesures Electriques. Industrielles, 
mesure." By J. A. Montpellier and М. Alimet. 
E. Pinat.) 18 fr. 

" Villamossag а Szemétbol.” By F. Istvan. 
Gyula Es Kir. Udvari Konyvkereskedésc.) 

“L'Année Electrique, Electrothérapique et. Radiographique.” Ву 
Dr. Foveau de Courmelles. (Paris: Ch. Béranger.) fr. 3:50. 

* Encyclopédie Electrotechnique. Essais des Machines a Courants 
Alternatifs." By G. Ferroux. (Paris: L. Geisler.) 

“ Encyclopédie Electrotechnique, Induction et Courants Alternatifs." 
By Eng. Vigneron. (Paris: L. Geisler.) 

“ Encyclopédie Electrotechnique, Electrochimic.” 
(Paris: L. Geisler.) 

“The Development of the Telephone in Europe." By Н. L. Laws 
Webb. With an introduction by H. Cox. (London: 1911. Electrica] 
Press, Ltd.) 1s. 

Motor Car Hill-Climbing Chart. 
net, 


Instruments et Méthodes de 
(Paris: Н. Dunod and 


(Budapest: Benko 


By K. Vigneron. 


(London: E. Stanford.) ls. 64. 
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TEcvcr (Roumania) Municipality will receive tenders on March 
14 for the substitution of a 160 н.р for the present 80 H.P. gene- 
rator for the electric lighting of the town and other works in connec- 
tion therewith. 


Tenders are wanted by noon March 1 for the installation of а sys- 
tem of ventilation, heating and cooling at the new Law Courts, 
CaPETOWN. Particulars from the High Commissioner for South 
Africa. 


The Turkish Ministry of Publio Works require tenders (addressed 
to M. le Ministre du Commerce et des Travaux Publics, Constanti- 
nople) by March 15 for a concession for electricity supply and the con- 
struction and working of electrical tramways in the Sandjak of 
ADRIANOPLE, the concessionaire being authorised to erect and operate 
hydro-electric stations on the rivers Maritza, Arda and Tundja. 

The Turkish Ministry of Public Works, Constantinople, will re- 
ceive tenders (until March 14) for concessions for the construction 
and working of electric tramways іп ADANA, and for the supply of 
electricity in the vilayet of Adana, with the right to erect hydro- 
electric works on the banks of the Seiboun Tchai river. Conditions 
(on payment of 9s.) from the Ministry, Constantinople. 


The Prussian State Railways Department will receive tenders at 
SrEGEN on April 3 for supply of a 25-ton electric travelling erano. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders for 
wiring and supply of electric light fittings at Wandsworth fire station : 


Alex. Hawkins & Sons (accepted) п... £157 10 0 
Maleolm & Allan сосет Ea ees sesso РИТ ‚174 0 0 
WoL Bryer Со RN . 190 10 0 


(Tenders were invited from five firms. Chief engineer's estimate, £180.) 


London County Council have accepted the following tenders for 
the provision of new and alteration of existing switchgear and the 
provision of transformers at Camberwell, Elephant and Castle. 
Holborn, New Cross and Wandsworth sub-stations, and at 23, Bel- 
vedere-road :— | | 


Johnson & Phillips (accepted) КМО ОЛОТ £7,056 0 0 
Electric Construction CO. ааа е . 43234 0 0 
British Westinghouse __,...................... Serene . 4,884 18 0 
General Electric (0... ии . 7.975 9 4 
Electric & Ordnance Accessories Со. _............... . R491 10 0 
Ferranti Limited. долее Capone 8.039 13 1 
А. Ве AGO. ов 8,846 00 


Chief officer’s estimate was £6,200. 

Messrs. Johnson & Phillips are to be allowed to sub-let the circuit- 
breakers to the I.T. E. Electrical Co., oil switehes to Spagnoletti (Ltd.), 
rheostants to E. Е. Moy. synchroscopes to the British Westinghouse Co., 
and the starter to the Premier Electric Control. 


Hammersmith (London) Council received the following tenders for 


а 3,000 kw, turbo alternator and condenser :— 

Willans & Robinson, £7.938 ; Richardsons, Westiarth & Co., £7,942 ; 
Brush Co., 54.052; J. Musgrave & Co., 58.031; British Westinghouse 
Co., £8,400; J. Howden & Co., 88.430; Escher, Wyss & Co., £8,528 ; 
C. А. Parsons & Co., £85,831: Belliss & Morcom, £8,885 ; Maschinen- 
fabrik Oerlikon, £9,068 ; Fraser & Chalmers, £9,420; British Thomson- 
Houston Co., £09,661 ; General Electric Co., £10,801. 

The electrical engineer (Mr. G. G. Bell) reported аз follows upon the 
tenders: ©“ Only one offer has been received for machines of exactly 
similar type to the last installed (the Brush Co.), all other contractors 
offering machines of a later type, embodying improvements which 
experience has proved to be of advantage. The two lowest tenders 
received are for machines of the impulse and reaction type.” Mr. Bell 
considered the scheme suggested by Messrs. Richardsons, Westgarth & 
Co. was the more favourable one. 


Hammersmith (London) Council elso received the following 
tenders for supply of 8.180 yds. of c.h.t. cable :— 

Western Electrie Со. (асе pied), £2,920; Aubert, Grenier & Co.. 
52.650: Union Cable Co., £2,783: Johnson & Phillips, £2,977; British 
Insulated & Helsby Cables, £2,979. 2s.: Siemens Bros. & Co, 
£2,991. 103.; W. T. Glover & Co., 82.999. 14s.; Craigpark Electric 
Cable Co., £3,025: W. T. Henley's Telegraph Works Co., £3,033. 10s. ; 
Callender's Co., £3,037. 14s. : Standard Cable Mfg.. Co., &3.061; В. В. 
Todd, £3,081; General Electric Co., £3,262. 98. 8d. 


The Committee reported that it has been the Councils practice 
hitherto to purchase cable made in this country on account of the easy 
access offered for testing and for other reasons, and they are of opinion 
that such practice should be followed in this case. They had, therefore, 
decided in favour of the Western Company's tender being accepted, 
subject to the eable being made in this country. 

An order has b»en placed by Hammersmith Council with Cowans (Ltd.) 
for 20 additional switch panels at £16. 6s.. рог panel, and the quotation 
of the Premier Accumulator Co. to maintain, repair and renew а storage 
battery at £45 per annum for 10 years was also accepted. In connection 
with the supply of electricity to the Shepherd's Bush Exhibition, four 
three. phase transformers are to be hired from the British Electric Trans- 
former Co. at £135 for one year. | 


Walsall Council have accepted the following tenders :— 
|; Richardsons, Westgarth & Co., two 500 kw. turbo-generatora, £5,832 ; 
H. Gough & Son, alterations to generating station, £1,150 ; John Spencer 
(Ltd.), pipe work, £322. 10s. ; Lee. Howl & Co., vertical " simplex ” 
boiler feed pump. £74. 123. 64. ; Electric Construction Co., d.c. exciter 
(with Bellis engine), £575. 

Stretford Council have accepted the tender of the Tudor Aecumu- 
lator Co. for the maintenance of the storage battery for 10 years at 
£127 per annum. but no charge is to be made for the first year. 


The Metropolitan. Asylums Board have accepted the tender of 
W. J. Fryer & Co. for the supply of electrie cable for the X-ray 
apparatus, &e., at the children's infirmary. 


Bradford. Tramways Committee have accepted the tender of 
Dr. Zani for à Filovia 7 trackless trolley vehicle at £667. 

East Ham Council have accepted the tender of Baxter & Ca'inter 
(t £106, 10s.) for switehboard extensions, 

Kendal Council have placed an order with Galloways Limited for 
& boiler, at £380. 


Southwark (London) Council have placed an order with the Len- 
ezshire Dynamo & Motor Со, for a 20 н.р. motor at £40. 


BUSINESS NOTICES. 


Owing to their rapidly inereasing business, the. Imperial Lamp 
Works (Brimsdown), Ltd., makers of the * Brimsdown `° (colloid- 
tungsten) metal filament electric lamps, have extended their sales 
and publicity departments at Kingsway House, London, W.C., where 
they have doubled the space at their) disposal. The extension 
enables the company to keep pace with their rapidly increasing 
business, 

The offices of the Empire Roller Bearings Co., and of Mr. Thomas 
How, consulting engineer, have been removed to 17, Victoria-street, 
Westminster, S.W. 


Martin & Co.. Calcutta, have been appointed managing agents for 
Crompton & Co. (Ltd.). 


Business for Sale.—Messrs. Fuller, Horsey, Sons & Cassell, 11. 
Billiter-square, London, E.C., have for disposal by private treaty an 
old-established electrical contracting business in London, with 
branches in the provinces. бее an advertisement. 


Plant Wanted.— Messrs. Harromer, Welsh & Co., Bo'ness, N.B., 
require a good sound seco-d-hand multi-polar dynamo, compound 
wound, for 110 50 volts. 


Plant for Sale. —T wo converters, complete with instruments and 
Switches, are advertised for sale. 


Patents Development.—The proprietors of patents Nos, 4,175. 
5.564, 5.5644, 5,565 and 8,183, of 1907, relating to '' Alternating. 
current dynamo-electric machines,” desire to dispose of same or to 
grant licences in order to develop the patents in this country. Appli- 
cations to Messrs. Cruikshank & Fairweather, Ltd., 65 and 66, 
Chancery-l ne, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of V. G. Burkitt, electrical engineer, 
38. Park-row, Bristol, will be held on Feb. 22 at 26, Baldwin-street. 
Bristol, and the publie examination on March 3 at the Guildhall, 
Bristol. 


An application for the discharge of В. Russell, electrical engineer, 
The Garage, Dryad-road, and 51, Bangalore-street, Putney, London, 
S.W., will be heard on Feb. 28 at the Court House, Wandsworth. 

A meeting of creditors of the Howe Electrical Engineering Co. 
(Ltd.) will be held at Mr. А. Thraves's, 7, Victoria-street, Liverpool, 
on Feb. 21. 


Кама. Surtees, electrician, King-street, South Shields, has been 
adjudicated bankrupt. Public examination Feb. 23 at the County 
Court, Westgate-road, Newcastle-on-Tyne. 

Trustees Released.—The trustee in the bankruptcy of Harold 
Bristow, electrician, &с., 368, 324 and 476, Hessell-road, Hull. 

The trustee in the bankruptcy of Alan MeAlpin, electrical engineer, 
44, Cauk-street, Leicester, and Cumbergate, Peterborough. 


The trustee in the bankruptcy of Wm. Aubert, junr., electrical 
and gas engineer, lately of 16, Harp-alley, St. Bride-street, London, 
E.C., and Tagg's Island Hotel, Hampton Court. 


Deed of Assignment, —A dividend is to be paid under а deed of 
assignment executed on Aug. 19, 1910, by Moss Mansell (trading as 
Elliott & Mansell), electrical engineer and contractor, 37, Berners- 
street, London, W. Claims by Feb. 24 to Mr. Ц. E. Corfield, Balfour 
House, Finsbury-pavement, London, E.C.. | EUST | 
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St. James’ & Pall Mall Electric Light Co. 


The ordinary general meeting of this Company was held on Tuesday, 
Mr. WALTER Lear presiding. 

The GENERAL MANAGER AND SECRETARY (Mr. Frederick J. 
Walker) having read the notice convening the meeting, 

The CHAIRMAN made feeling reference to the death of Col, Eustace 
Balfour, which took place that morning. He was one of the founders, 
having been a signatory to the original Articles of Association, and for 
19 years, from 1889 to 1903, he was its Chairman, during a period of great 
anxiety. The meeting then passed in silence and upstanding a vote of 
of condolence with Col. Balfour's family. Continuing, the Chairman 
said: We have again to record, if not a sensational, at least а profit- 
able year. That prosperity is reflected not merely in the mainten. 
ance of the dividend, but in the considerable sums which we have 
been able to devote to the thorough maintenance and reorganisation of 
our plant, which we believe to be in the highest state of efficiency on the 
most modern standard. At our last meeting I told you that we had 
entered into a provisional agreement with the London Electric Supply 
Corpn., who have equal rights with ourselves in this area, for an associa- 
tion such as that contemplated by the London Electric Supply Act, 
1908. At that time the agreement was under consideration by the 
Board of Trade. We were able, after stringent inquiry, to satisfy the 
Board that the agreement was one which fully safeguarded the rights of 
consumers, and that it was in the interests of the public generally ; and 
the Board of Trade accordingly approved the agreement, which is now 
complete. We obtain control of the whole distribution of electricity within 
the district, purchasing the supply of alternating current from the Lon- 
don Company at a fixed price for those customers who require it. We 
also pay them a rent for the us? of their mains and other distributing 
plant within the district, further undertaking to set aside annually in the 
names of trustees for accumulation such an amount as will guarantee to 
them a sum of £30,000 when the time for purchase comes. In the mean- 
time we receive the whole of the payments from the users of alternating 
current within the district. These payments are included in our revenue 
from the sale of electricity, the charge for rent and the supply of current 
being added to the sum for purchase of electricity. The business done 
by the London Company in this area was small compared with our own, 
and the agreement will make but little, if any, difference in the way of 
immediate profits. But the Board are satisfied, after a year's ex perience of 
working, that the arrangement is a very valuable one for us, and they 
are happy to report that all the questions which inevitably must arise 
in starting such a complicated reorganisation of business have been 
settled in a manner satisfactory to both parties. Another important 
piece of work which has been carried out during the past year is the 
improvement of the Carnaby-street station. The work which was fore- 
shadowed a year ago is now nearly complete. A new set of boilers with 
mechanical stokers has been installed, and is burning bituminous coal to 
the complete satisfaction of the engineers and the material benefit of the 
costs of generation, There has been no smoke difficulty, and it is a 
matter of congratulation that we should now be almost independent of 
the vicissitudes of the very ticklish South Wales coal market. We have 
also completed the new buildings in Marshall-street, and housed in them 
the departments which were before lodged, somewhat imperfectly, in 
premises hired outside. We have at the same time been able to supply 
better accommodation for our working staff; and we are glad to know 
that they highly appreciate what we have been able to do in improving 
the conditions under which they carry on their often arduous work, In 
their contentment we have one of the most valuable assets of our business. 
The cost of scrapping the boilers and other plant superseded in thes 
improvements has been, as you will have learnt from the report, 
£10,431. Os. 54. This has been covered by the appropriation of £8,500 
from the contingent fund, and a special transfer of £1,931. Os. 5d. from 
the revenue of the year, and little or nothing remains to be done under 
this head. But at Mason’s Yard, which, as you know, we are converting 
from a generating to a transforming station, the work is not yet complete, 
and here a further scrapping will have to be accounted for during the 
current year. We have, therefore, transferred a further £4,000 from 
revenue to the contingent fund, partly to meet this, and partly to pro- 
vide for future contingencies, such as the obsolescence of other plant 
which ar» none the less likely to confront us because they cannot at the 
moment b» foressen. If you will bear thes? considerations in mind, you 
will have no difficulty in following the accounts which we have presented. 
We show an increase of revenue of £12,104, and of costs of g»neration and 
purchas> by £9,920, the final result being an addition of £3,462 to the 
balance carried to net revenue account. This improvement is almost 
entirely du? to the more economical working of our plant, both here and 
at the Central Station, and reflects the highest credit on our engineers and 
theirstaff. Had our revenue not been swollen by this abnormal addition, 
it would have shown a decr2as? of some £1,100. You may remember 
that we expected such a decrease last year ; indeed, I even ventured to 
prepare you for a yet further falling off during 1911. "Though tho first 
part of our anticipations has been verified, there is some ground for 
hoping that we may prove wrong in the last; for the entire loss of 
revenue took place in the first two quarters of 1910. The last two 
showed a slight tendency to recovery, and this tendency has been 
emphasised during the six weeks of 1911, for which we have the figures. 
We ar» hopeful therefore that this year will see the end of the long 
period of falling revenue due to the metallic filament lamp, and that the 
natural growth of our business will, 12 months hence, he duly reflected 
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in our returns. We have still large possibilities of expansion in the 
development of our wealthy, though small, area. Quite recently, we 
have added two important customers in the Palladium Theatre and the 
Royal Automobile Club, and our supply is still very far from having 
reached * saturation point." There is one other item in the accounts 
which needs a word of explanation. This is the sum of £1,470 which is 
set aside in the net revenue account No. V., under the head of ** reserve 
for contingent liability under agreement with the London Electric 
Supply Corporation." I have already explained to you that we have 
undertaken to form a fund which shall, when the time comes for the 
purchas? of our undertakings in 1931, guarantee to the London Company 
the sum of £30,000. Таз sum to b» put aside is £080 per annum; 
£1,470 represents this sum for the year and а half which have elapsed 
since the agreement came into force on June 30, 1909. In our future i 
accounts the amount will stand at £980 only. We shall have the right | 
to receive back out of this fund whatever amount may be awarded to tho | 
London Company Юг this part of their undertaking, when they are | 
purchased, whether by agreement or arbitration. | now move the 
adoption of the report and accounts and the declaration of the dividends 
set out therein. 

Sir JOHN H. MORRIS, К.С.5.1., seconded the resolution, which was 
carried unanimously. 

Mr. Walter Leaf and Mr. Bennett Fitch were re-elected directors, and 
Messrs. Deloitte, Plender, Griffiths & Co, as auditors . 

The CHAIRMAN moved“ That the thanks of the shareholders be given 
to the manager, engineer, and staff for their efficient conduct of the 
Company's business during the past year.” He was happy to sav that 
ever since he had been on the board this resolution has been passed every 
year. The conduct of the staff had been everything that could be wished 
by any Company. | 

The resolution was unanimously adopted á 

Mr. WALKER having returned thanks, a hearty vote of thanks was 
accorded to th» Chairman and Directors, and the proceedings terminated. 


BATH ELECTRIC TRAMWAYS (LTD.)—The chairman (Sir James Sive- - 

wright) stated at the meeting last week that there was an increase of 

£2,236 in receipts over 1909. The motor omnibuses. which for a long 

time had caused them considerable anxiety, were now giving a satis- | 
factory return. The expenditure was in excess of that of last year: but 
by no means out of proportion to the increase in revenue. The total | 
profit for the year amounted to £14,822, making, with £3,964 brought ; 
forward, £18,786 available for distribution. After paying interest on | 
debenture stock, &c., the balance was £6,696, which the directors recom- | 
mended should be carried forward. Не had hoped that this vear а 

dividend would not only be earned, but declared, on the preferred 

ordinary shares. The dividend had been earned, but not declared. 

because there still stood in the way the loan, which had been reduced 

from £25,650 to £24,130. They were making provision for extending | 
the tramways to Saltford and for undertaking certain works which would 

be of a remunerative character, 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)— The gross receipts for. 
1910 amount to £311,121. 6s., and the working and general ex penses and , 
renewals to £248,957. 105. 4d., leaving £62,163. 15s. 8d. Interest for the 
year on 4 per cent. and 41 per cent. mortgage debenture stock and 
bankers’ interest absorbed £22,237. 5s. 8d., dividend on 4 per cent. pre- : 
ference shares for the year £18,833. 6s. 8d., and interim dividend at rate | 
of 4 per cent. per annum for the half-year ended June 30, £9,416, 13s. 44. : 
and it is proposed to pay a final dividend for the half-year at the rate of 
4 per cent. per annum (£9,416. 13s. 4d.) and to place £2,359. 16s. 8d. to 
reserve fund for contingencies and renewals. The receipts from the tram- 
ways department show an increase of £6,630. The total number of pas- 
sengers carried during the year on the compa ny's cars and omnibuses was 
47,454,560, compared with 45.839.738, an increase of 1,614,822. During 
the past year the extensive relaying of lines has been carried on. and a 
similar programme is arranged for the present year, 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—During 1910, 152 addi- 
tional consumers (with the equivalent of 5.008 30-watt lamps) were | 
connected, bringing the total to 70,987. The number of units supplied 
was 632,267, increase 10,819, which js partly due to the increased use of 
electrical energy for power and heating. А number of additional pre- 
mis»s ar» being wired and the supply mains extended in several directions. 
The total profit was £7,837. lls. 2d., which, added to £826. 0s. 2d., 
brought forward, makes £8,663. lls. 4d.  Deducting interest 
£1,834. 118. 11d., placing £1,500 to depreciation, and writing £638.38. 10d. 
off suspense account, the balance was £4,690, 15s. 7d. Тһе directors 
recommend a further dividend of 21 per cent, (making 4} per cent. for 
the year) and the carry forward is £874. i 


GIANT3 CAUSiWAY, PORTRUSH & BUSH VALLEY TRAMWAY CO. 
(LTD.)—At the meeting on Friday th» chairman (Dr. A. Traill, J.P.) 
moved the adoption of the report; which stated that the improvement 
in the finances of the company continued, the receipts having inereased, 
though net profits had fallen, owing to extra expenditure on mainten- 
ance of way and repair of cars. Net profits (£1,380. 12s. 84.) has sufficed 
to pay interest on debentures (£612. 1s. 8d.) and on the mortgage for 
construction of the extension to the Causeway (£400), &с., leaving 
£283. 14s. 9d., which went in reduction of the balance against net revenue 
account. The engineer's report stated that there had again been diffi- 
culties with the overhead wires, owing to the exceptional exposure to 
climatic conditions, but by an improved method of insulation now being 
carried out thes» difficulties would, hə anticipated be obviated. An 
application had been made for a Privy Council Order for a short exten- 
sion to the harbour at Portrush. 
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IMPERJAL TRAMWAYS CO. (LTD.)—The directors’ report states that 
the gross receipts of the Middlesbrough, Stockton and Thornaby 
electric tramways were £51,922. 9s. 94., compared with £49.670. 3s. 164. 
for 1909, au increase of £2,252. 5s. 11d. The number of passengers 
carried was 10,276,749, against 9,834,213. After placing £1,500 to 
reserve the net profit for the year was £16,302. lls. 2d., against 
£16,142. 1s. 2d. Тһе net revenue of the London United Tramways 
(Ltd.) for 1910 increased hy £7,788, and aiter payment of fixed 
charges, the available balance was £30,814. The directors of the 
London United Co. do not оо to make any dividend distribution 
but recoramend that £30.0C0 be added to reserve. The accumulated 
arrears оп the Imperial Co.'s holding of 44,446 preference shares in 
the London United Co. represent a total of £50,001. Although the 
prospects of the London United Co. appear to be more favourable, the 
non-receipt of dividend from that undertaking continues to scriously 
affect this company's revenue account, and the directors are unable to 
recommend payment of any dividend on the preference and ordinary 
shares, and a balance of £7,389. 12s. 7d. is to be carried forward. 


LIVERPOOL OVERHEAD RAILWAY CO.—Sir Wm. B. Forwood, who 
presided at the meeting on Tuesday, said that there had. been a slight 
Improvement in the trade of the port, which was reflected in increased 
earnings. They had carried during the half-year 175.749 more passen- 
gers, which yielded an increased revenue of £1,049. and they had been 
able to effect some further small economies in working expenses, and in 
compensation, which amounted to £744. They had opened a new 
iusurance fund which was intended to cover third party risks, and would 
be credited every year with the premium they had been in the habit of 
paying to cover those claims. After making certain payments and 
providing for debenture interest (£4,329) the balance (with amount 
brought forward, £5,916) was £11.672. The preference dividend required 
£3.675 5 and out of the balance the directors recommended payment of 
a dividend on the ordinary shares at the rate of 14 per cent. for the half- 
year, leaving to be carried forward £4.246, against £4.613. In resuming 
the happy position of paying a dividend, he assured the shareholders 
that they had not neglected the upkeep of the undertaking, but had 
steadfastly adhered to the policy of maintaining its efficiency, and for 
‘that purpose had made considerable payments out of revenue. Their 
through traffic arrangements with the Lancashire & Yorkshire Railway 
Co. did not show the expansion anticipated, and the agreement would 
require further consideration and readjustment. The effect of the 
serious competition encountered during the past 10 years was shown by 
the figures of their traffic earnings. In. 1898, when the electric tram- 
ways were opened to the Dingle they carried 9,368,000 passengers 
and earned £76,891. At the end of 1900 the Liverpool trams were 
extended to Seaforth and т 1902 their traffic. fell off to 8.315.000 
and the revenue decreased to £68,179. In 1904 the Lancashire & 
Yorkshire Railway electrified their Liverpool and Southport. branch. 
That had been their most formidable competitor. Their traffic. gradu- 
ally fell away until in 1909 they only carried 7.825.156, and the revenue 
sink to £54,881. To hold this traffic they had had from time to time to 
reduce their fares, and whereas in 1900 their earnirgs per passenger were 
1-90d., last year they wer» only 1714. That represented à decrease in 
earnings of £6,433 based upon their traffic of last vear. They must look 
for improvement in earnings to increase of traffic. They were doing 
better since the commencement of the year, and on Monday last week 
they carried their record number of working men. Не understood the 
Seaforth & Sefton Junction Railway would be constructed in the near 
future. The land had been mostly bought, the contracts were almost 
ready, and the Great Northern Co., he heard, had been alded to the 
Great Central in the construction. That would form an outer belt line 
round Liverpool, and must be of considerable advantage to them. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Tne directors’ report 
for 1910 states that the profit on the working for the vear is 
£533,224. 12s. 10d., against £520,080, last vear. Adding amount brought 
forward (£3,418. 145. Gd.) and deducting interest on temporary. ban 
(£1.576. 18s. Та.) the total is £54,766. 9s. 3d.. out of which debenture 
interest (£15,404, 4s.) has been paid, leaving £39,272. 5s. 3d. to be appro- 
priated. The board propos? to pav the balance dividend on the 6 per 
cent. preference shares, absorbing &23.902. and a dividend of 2 per cent. 
on the ordinary shares (£6.660), to plie £5,000 to reserve and to carry 
forward £3,600, 5s. 3d. The number of units sold amounted to 13,238.124 
against 10,308,537 last year. The safety. economy and efficiency of the 
single-phas» system having been proved in connection with the supply 
of power (nearly 5.000.000 units per annum) to the London, Brighton & 
South Coast Railway for working their South London line, the railway 
company decided to proceed with the electrification of other portions of 
their suburban system. and a new contract was entered into on July 12 
last for the supply of electric power np to 30,000,000 units per annum. 
This contract is for 17 years, and an order for turbine plant of 14,000 n.r. 
has been placed to deal with it. Under powers given by the London 
Electric Supply Act. 1908, which, for the first time, enabled the London 
companies to associate with each other, the corporation entered into 
agreements with the Westminster and St. James’ Electric Supply Cos., 
which have received the approval of the Board of Trade. The West- 
minster and St. James’ companies take over the management of the part 
of this company’s undertaking that lies within their districts under the 
. following conditions :—(a) That the net revenue derived irum the two 
districts, based upon the year ended December, 1908 (£26,245, plus 
£2.000 per annum), be paid to this corporation bv the W сше апа 
St. James’ companies up to the termination of the Order (Aug. 26, 1931) ; 
(b) that the capital expenditure of the London company in the two 
districts (£130,000) be repaid in full whenever the undertaking 1з pur. 


chased by the London County Council. Under this clause there will be 
invested in the names of trustees on account of the London company 
£4,255 per annum for 22 years, which sum, and the accumulation of 
interest at the end of this period, will equal (on a 3 per cent. basis) the 
capital expenditure, and thus ensure its repayment; (c) à bulk supply 
of electric energy to the Westminster and St. James’ companies for the 
existing customers of the London company. 


LONDON ELECTRIC RAILWAY CO.—The chairman (Lord Geo. Hamil- 
ton) stated at the first meeting of the newly incorporated company last 
week stated that the last half.year's working was not unsatisfactory, 
They carried 64,652,000 passengers, which looked like a deficiency, but 
was not, as in previous statistics when a through passenger travelled 
over the three lines which constituted their system he was credited to 
each undertaking. The passenger earnings for the last half-year were 
£332,000, an increase of £3,997. The total revenue had been £352,000, 
an increase of £6,837. Working expenses were £166,546, a diminution 
of £4,529 on the half-year. The directors proposed to replace the arc 
lamps which now illuminated the stations by incandescent lamps, as 
the latter were more effective and cheaper. After paying debenture 
interest, the balance was £101,876. The preference dividend absorbed 
£03,100, leaving £38,874, and it was proposed to declare a dividend of 
$} per cent. on the ordinary stock, carrying forward £3,474. The London 
County Council tramways, running almost parallel with the Charing 
Cross and Hampstead tube, had undoubtedly attracted traftic from that 
line, but the returns of the last two months of 1910 and the few weeks 
of the present year showed а satisfactory increase. 


LONDON UNITED TRAMWAYS (LTD.)—The gross receipts for 1910 
were £333,659, Os. 8d., and the working and general expenses, mainten- 
ance and repairs £234,211. 7s. 2d., leaving (with balance brought for- 
ward) £100,397. 195. 1d. After payment of interest on debenture stock 
and loans and providing for income-tax, the balance is £30,814. 5s. 94. 
The directors propose to place £30,000 to reserve for renewals and con- 
tingencies, and to carry forward the balance. The gross receipts show 
an increase of £15.432. 14s. 5d.. and the working expenses an increase of 
€1.644. 118. 64. The number of passengers carried during the year was 
60,132,451, an increase of 3,254,890. A new system of fares was inau- 
gurated in May last. Each Id. stage has been divided into three sec- 
tions, passengers being permitted to travel over any three sections for 
ld., four sections for 14d., and five or six sections for 24. This altera- 
tion has resulted in additional traffic. During the year over 3,500 rail 
joints have been repaired by a special process of cast welding, and a 
number of crossing frogs and points replaced. Nearly the whole of the 
rolling stock has been passed through the repair shops for complete 
overhauling and renovation; a new system of chain grate stokers has 
been installed in the power station, and other improvements made to the 
plant. Alterations have been made to the workshops and stores at the 
Chiswick depot, affording greater facilities for repairing the rolling stock 
and handling materials. The total cost of these improvements amounted 
to £19.24]. 173. 8а. 60 cars have been equipped with covered tops, and 
an additional 40 cars will be similarly dealt with this vear. The directors 
are not able to make any report as to the negotiations pending with the 
London County Council for the sale of the portion of the company’s 
undertaking in Hammersmith. 


MACKAY COMPANIBS8. —'l'he annual report states that the new trans- 
continental lines have been completed Бу construction from Reno, 
Nevada, to Salt Lake Сиу, Utah, and by construction from Seattle to 
Spokane (Wash.). These lines enable the Postal Telegraph Co, to give 
the best of service between the Pacific Coast and the east. Heavy copper 
wires on these lines were transposed when crected, so that they are now 
used for telegraphing and telephoning simultaneously. dn the ocean 
system a new additional submarine cable has been laid from Waterville 
(Ireland) to Weston-super-Mare (England) with underground connection 
to London. The eastern ends of two of the Commercial cable Со?з 
cables from America to Europe have been replaced by new heavy cables 
to withstand the action of the fishing trawlers off the Irish coast, and a 
long section of the cable from Waterville to Havre (France) has also 
been renewed. The replaced cable in both cases has been in use over a 
quarter of a century. On the land line system the night letter has been 
in use for some 11 months; much of the day business has passed into 
night letters, notably over one-half of that to and from the entire Pacific 
Coast. The advantage to the telegraph companies is doubtful, to say 
the least, as it necessitates the transmission of 50 words instead of 10, 
and transmission is expensive. In February, 1907, the Postal Tele- 
graph Co. abolished free passes. ‘The system never did prevail on the 
ocean, but from the very beginning of land-line telegraphy free tele- 
graph passes were given profusely, and at times even recklessly, to 
friends, patrons and persons who might influence telegraph business, 
publie officials and on a great variety of pretences, until the free pass 
system became a menace, a nuisance and a disgrace. All this has now 
been eliminated as to all telegraph companies by their being placed 
under the Interstate Commerce Law as amended by the Act of Congress 
of June 18, 1910. and under the Public Service Commissions Law of 
New York State by the Act of the Legislautre of June 25, 1910. Free 
passes, discriminations and illegal practices are by those statutes rigidly 
prohibited under heavy penalties. Now that these practices are pro- 
hibited by Act of Congress and State Law it is believed that more busi- 
ness-like methods will prevail in obtaining and handling telegraph busi- 
ness. It is also believed that the statutory prohibitions against discri- 
minations and favouritism of all sorts will have a wholesome efiect upon 
the telegraph business in the United States. The report proceeds to 
state that no bonds, notes or stock have been issued and no debta incurred 

during {һе year, and yet there has been substantial growth of the ocean 
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and line systems; Из policy is ‘‘ pay as vou go.” During the present 
year important extensions and improvements to the system will be made 
on land and sea. The employés of the Commercial Cable апа Postal 
Telegraph systems continue to invest their savings very largely in the 
shares of the Mackay companies, their holdings being over $2,000,000. 


MANSFIELD & DISTRICT TRAMWAYS CO.— Including balance brought 
forward, the profit for 1910 is £9,257. After paying interest on deben- 
ture stock for year (£3,150) and the dividend on the preference shares, 
the available balance is £2,482, out of which the directors propose to 
transfer £1,200 to reserve for depreciation, &c., and to pay a dividend of 
3 per cent. for the year on the ordinary shares of the company (£835). 
carrying forward £447. 


MATHER & PLATT (LTD.)—The directors report for 1910 states that the 
net profit, after charging depreciation and directors’ remuneration and 
expenses, is £109,720, added to £19,879 brought forward, making an 
available total of £129,600. Preference and ordinary interim dividends 
already paid absorbed £40,000, leaving £89,600. The directors recommend 
payment of balance preference dividend (£10,000). a balance dividend 
for the year to Dec. 31, at the rate of 10 por cent. (tax free) on the 
ordinary shares, £30,000, and a bonus of 2 per cent. (tax free) on the 
ordinary shares (£12,000), leaving £37,600 to be carried forward. The 
extensive additions at the company's Park works reported to the share- 
holders last year are well in hand. 


METROPOLITAN DISTRICT RAILWAY CO.—4At the meeting last week 
the chairman (Lord Geo. Hamilton) said their revenue had increased, 
while there was a decrease in working expenses. After paying interest 
&e., they had an available balance of £63.021, an increase over the 
balance of the same period last year of £37,078. "They were paying 
£28,500 to the 4 per cent. guaranteed stock, and 3} per cent. on the first 
preference stock, and carrying forward £2,020. Не congratulated the 
patient and long-suffering preference shareholders upon their dividend. 
The amount paid in the first half. year was 3 por cent., and adding the 
two dividends together, they receive 3} per cent. for the whole year. In 
regard to the bill promoted for acquiring possession of the Lots-road 
power house at present the whole of the current was supplied to them 
from that station, which was the property of the Underground Co. 
Their agreement with the latter company ran for 99 years and dated 
from 1904. Under that agreement they were bound, during the whole of 
that period, to take all their current from that station. The agreement 
was a very reasonable one ; the property was a very valuable one, and 
it might b» that the Underground Co. might part with it and hand it over 
to someone els». It was also clear that as the railway company deve- 
loped its operations and increased the number of trains it would consume 
more current, and the more current consumed the greater would be the 
profit upon the production to the company. The directors, therefore, 
though it advisable to see if they could not acquire the property upon 
fair and reasonable terms. They proposed to incorporate a joint com- 
mittee of the two railway companies and to authorise the committee to 
purchase by agreement the power station from the Underground Co. 
and to leas» it for 999 years to the two railway companies. The power 
hous? had been very generously equipped, and at present the power 
consumed was considerably less than that which it could provide. They 
had an implied right to supply current to the companies in physical 
connection with them, and they proposed to make that certain by having 
that authority confirmed in the bill. They also proposed to take power 
to run omnibuses, cabs and other road vehicles. Having regard to the 
necessary limitations and conditions under which they worked they had 
progressed satisfactorily in developing their traffic. At Earl's Court. 
they ran no Jess than 1.162 trains through that station in the cours? of 
the day, or 77 trains per hour. A little further east, between South Ken- 
sington and tho City, they ran 38 trains рог hour, and Мг. Stanley hoped 
that when their new rolling stock was fully at work the number of trains 
per hour would be increased to 40. | 


NATIONAL TELEPHONE CO. (LTD)— Ta^ hilf.year's report of th? 
directors to Dec. 31 Jast states that the income accrued in respect of the 
business of the half-year amounted to £1,744,111. 10a. 4d., compared 
with £1,599,939. 19s. 114. for the corresponding period of 1909, an increase 
of £144,121, 10s. 54. Working expenses were £1,015,442. 11s. 5d., com- 
pared with £022,692, 118. 4d., an increase of £92,750. Os. Id. Deducting 
P.O. royalties (£167,613. 5s. 104.), there is a profit balance of £561,055.135.. 
compared with £523,440. 12s. 2d., an increase of £37,615. Os. 114. The 
rentals carried forward for unexpired terms of running contracts amount 
to £1.412,376. 4s. lld., against £1,324.915. 155. 8d., an increase of 
£88,400. Өз. 3d. Out of the available balance of £430,840. 14s. Id., the 
board will recommend the payment for the half-year of a dividend at the 
rate of 6 per cent. per annum on the first and second preference shares, 
5 per cent. per annum on the third preference shares, 6 per cent. per 
annum on the preferred stock, and 6 per cent. per annum on the deferred 
stock, less tax in all cases. The board also propos? to transfer £200,000 
to reserve and to carry forward the balance of £12,090. 14s. 14. The sum 
of £202,657. 9s. 114. has been expended on capital account during the 
half-year in the erection of 14,324 additional exchange and private 

stations and in the construction of underground works. 


TYNESIDE TRAMWAYS & TRAMROADS CO.—At the meeting on Tues- 
day the directors reported that the surplus of receipts over expenses was 
£3,021. 11s. 10d., which, with balance brought forward made &3,665.53.64. 
and after deducting debenture interest, &c. (£1,003. 10s. 2d.) there 
remained £2,661. 15s. 44. The directors proposed to pay the dividend 


on the 5 per cent, preferenoe shares (£601), and a dividend on the ordinary 


shares at the rate of 1} per cent. (less tax). z * 


* 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ARMSTRONG, STEVENS & SON (LTD.) (114.166.)—Reg. Feb. 10, 
capital £50,000 in £1 shares, to carry on the business of manufacturers 
of screws, nuts, bolts, nails, springs, wire, rivets, electric light and 
eis fittings, incandescent lamp sockets, brass, copper, telephone and 
telegraph wire, &c., and to acquire the business of merchants, factors 
and drop forge manufacturers carried оп by Armstrong, Stevens & 
Son. Private company. Reg. oflice, 15, Whitvall-street, Birmingham. 

BUENOS AYRES CITY & SUBURBAN TRAMWAYS (LTD.) (114,031.)— 
Reg. Feb. 3, capital £500,000 in 77,000 preference shares of £5 each 
and 115,020 shares of £1 each, to carry on the business of tramway, 
railway, omnibus and van proprietors, carriers of passengers aud 
goods, manufacturers of and dealers in carriages, machinery aud plant, 
appliances and apparatus used in the generation, distributíon and 
supply of electricity and to adopt an agreement with the Buenos 
A yres Port апа City Tramways (Ltd.). 

METROPOLITAN ELECTRIC SHOE SHINE (LTD.) (114,010.)— Reg. 
Feb. 2, capital £10,000 in £1 shares, to carry on the business of owners 
of and dealers in automatie machinery of all kinds, &c., and to adopt 
an agreement with the London Shoe Shining Synd. Private com. 
pany. Reg. office, Carey House, Carey-lane, London, Е.С. 


MORTGAGES AND CHARGES. 


COWANS (LTD )—A memorandum of satisfaction in full of debonture 
dated Dec. 8, 1910, securing £300, has been filed. 

Debenture, dated Jan. 20, 1911, to secure £390, charged on com- 
pany’s property, present and future, including uncalled capital. 
Holders, The Switchgear Co. 


COWPER COLES ENGINEERING CO. (LTD.) —Particulars of £8,000 de- 
bentures, created by resolutions of Jan. 25 and 31, 1911, have been 
filed. Property charged, the company's undertaking aud pr operty 
present and future. Мо trustees. 

* FLOAT" ELECTRIC CO. (LTD.)—Debenture, dated Jan. 17, 1911, 
to secure £2,809, charged on company's undertaking and property, 
including unealled capital. Holder, C. J. W. Blundell. 


KILOWATT PUBLISHING CO. (LTD.)—Issue on Dec. 31 of £12 10s. 
debentures, part of а series of £2,500, of which particulars have already 
been filed, and of which £1,162 10s. has now been issued. 


ROYCE LIMITED.—Particulars of £13,000 debentures, created Feb. 4, 
and secured by trust deeds dated March 25, 19)5, and Jan. 16, 1911, 
have been filed, the whole amount being now issued. Property 
charged: company’s undertaking and property, present and future, 
except uncalled capital. Trustees, D. Е. Basden and T. G. Mellors. 


CITY NOTES. 
amma 

MEMORANDA | Feb. 16).—Bank rate 3! per cent. (Feb. 16, 1911). 
Price of silver, 23{id. per oz.  Consols 801—824 for money and for 
account. Consols Pay Day, March 1; Stock and Shares Continuation 
Days, Feb. 22 and March 8; Ticket Days, Feb. 25 and March 8; Pay 
Days Feb. 24 and March 10; Mining Shares Carry Over Day, Fe, 21. 

Paices oF Метзгз (Londoa).—Copper, cash, 51i; three months, 
555. Lead, English, 13—13; foreign, 12% cush, 13i three 
months. Spelter, 23;—23}. Tin, English, 196—197 ; foreign, 197 cash, 
193 three months. (fron, Cleveland, cash, 49/0, three montbs, 49/10. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.— The gross receipts for 
the half-year ended Dec. 31 were £4,097. 9з. 9d., ог £24). 9s. 51. in 
excess of those of the corresponding period of 19)9. Expenditure in- 
creased by £131. 108. After providing for debenture interest the avail- 
able balunce is £1,555. 15s. 6d., and the directors recommend pay ment 
of half- yearly preference dividend, applying £35) towards improvement 
in the supply of surplus electric current for ligh:inz to the pablic, 
£200 towards expenditure on mechanical stokers, and an alternative 
feed water supply at the power station, the balance of £530. 16s. 61. 
being carried forward. 


DUNDEE, BROUGHTY FERRY & DISTRICT RAILWAYS CO. (LTD.) — 
An interim dividend of 6 por cent. has been declared on the preference 
shares. 

GENERAL ELECTRIC CO. (U.8.A ) —À quarterly dividend of 2 per cent, 
has been declared. 

OXFORD ELECTRIC CO. (LTD.)—The directors recommend a dividend 
on the ordinary share capital at the rate of 41 per cent. for the half-year 
ended Dec. 31 (less tax), making 7} per cent. for 1910. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD )—The directors 
recommend a dividend at the rate of 12 per cent. per annum, less tax, 
for the half-year. ended Nov. 30, 1910, upon the ordinary shares, making 
10 per cent. for the year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
been asked to appoint a special settling day in and grant a quotation to 
а further issue of $940,000 common stock (in S100 shares) of the Cana- 
dian General Electric Co. (Ltd.), to appoint a special settling day in scrip 
(fully paid) for £800,000 5 per cent. mortgage 50-vear bonds of the 
Pachuca Liqh! d: Power Co., and to allow а further issue of £20,000 £100 
4} per cent. iest mortgage prior lien gold bonds of the Montreal Water 
d Power С, › be quoted. sg. 08 à 
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argued that the patent was invalid for three reasons : First, 
on account of want of utilitv ; second, from anticipation ; 
and, third, because of lack of subject matter. The pleas of 
anticipation and want of subject matter came during the 
hearing to rest principally оп Bravy’s prior patent, No. 
1,862 of 1899; in fact. it became increasingly evident as 
the case progressed that the defendants’ success would 
depend verv largelv on the interpretation put by the Court 
on this specification of Braun’s. The Braun patent pro- 
poses to use a closed oscillatory spark circuit, generating 
what BRAUN savs are slower oscillations than those used 
before, coupled to an antenna of undefined dimensions, 
frequency and properties; and the specification gives 
diagrams that can Бе sgjd to shadow forth the precise 
apparatus described in Marconi’s specification. — _ 


NOTES. 


——9——— 
The Marconi Case. 


Ох Tuesday Mr. Justice PARKER delivered judgment in 
theaction brought by Мг. G. Marcontand Marconi's Wireless 
Telegraph Co. against the British Radio-Telegraph & Tele- 
phone Co. for alleged infringement of the plaintiffs’ patent 
No. 7,777 of 1900. The trial was concluded on the 20th of 
last month after occupying the Court 14 days. The judg- 
ment, which took an hour and a-half in delivering, concluded 
with an unequivocal victory for the plaintiffs. 

In the patent in question the inventor's principal pro- 
posal is to generate prolonged-end powerful trains of elec 
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Ох the Мавсохг side the case was developed. chiefly 
through Mr. SwixnBUCRNE's evidence. Бу explaining the pro- 
cesses actually occurring in the tuned coupled circuits 
described in the specification. The evidence on this point 
тау be put briefly thus: The occurrence of the spark in 
the primary circuit initiates in this circuit a train of gradually 
decaving oscillations; these act inductively on the aerial 
or secondary circuit by means of a two-coil air-core trans- 
former, and build up in this circuit an oscillatory current. 
which rises more or less quickly from zero to а maximum, 
and then decays along with the primary oscillatory current. 
The advantages obtained over the primitive method of 
generating oscillations in the aerial bv means of a spark-gap 
in it are. first. that more energv can be put initially into a 
suitably designed primary circuit than could be put into 
апу ordinary. aerial, and, second. the energy is radiated as 
a more prolonged train of waves of more uniform amplitude. 
This second advantage brings with it the contingent 
advantage of better resonance, which in turn implies not 
only better selectivitv, but also better efficiency as between 
receiver and. transmitter—the former of which desiderata. 
selectivity. had already been striven after bv LODGE т 1897 
with another tvpe of apparatus. The defence practically 
agreed with this view of the operation, and the advantages. 
of modern coupled transmitters, but urged that not all this 
(or perhaps not much of this) could be read fairly into the 
Marconi specification. On the other hand. at one phase 
of che proceedings a remarkable attempt was made to read 
all this into Braty’s specification; but the attempt did 
little bevond provoking universal amazement. 


ee 
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Frox the judgment now before us we see that the learned 
judge interprets MaRCONT'S specification as showing that 
the problem of producing prolonged and energetic trains 
of waves was tackled bv the inventor, and that the solution 
embodied in the specification was worked out on the 
scientific ideas outlined. above. His lordship remarked 
that the particular working examples given in the specifi- 
cation, together with the expert evidence concerning the 
necessity of coupling the primary and secondary circuits 
somewhat loosely, show that the specification must be 
Interpreted as dealing with loosely coupled circuits. As 
regards BRAvN's specification, the learned judge ean see in 
it neither a reference to the problem nor anv glimmering 
of the valuable conception underlving MáncoNrs inven- 
tion. Thus the plaintiffs patent is upheld as regards both 
subject matter and anticipation. Оп the point of utility, 
the judge had no difficulty at апу stage of the proceedings. 


A риши 


TURNING to the question of infringement. and. keeping to 
the transmitter for the sake of simplicity, the defendants 
argued that their apparatus did not infringe, inasmuch as 
it did not use a two-coil transformer, to which tvpe of 
transformer, thev said, the Marconi patent is limited. The 
defendants’ aerial, it will be remembered. is coupled 
“ directly " to the primary or spark circuit—the connection 
between the two cireuits thus resembling that in the 
‘ordinary auto-transformer. But ‘оп both sides it was 


—— 


finally realised that, theoretically or practically, there is 
no essential difference between the two kinds of coupling— 
and thus this part of the case boiled down to a considera- 
tion whether а transformer comprising two separate coils 
was an essential part of the Marconi specification. The 
judge brushes aside a legal point based on the contention 
that the direct-coupling was not known as an equivalent 
of indirect coupling in 1900, and concentrating on the main 
point decides that the use of a two-coil transformer is merely 
an incident of MARCONIS invention, and that the doctrine 
of equivalents therefore applies. Не decides that the 
defendants’ mode of coupling is as much an “ inductive 
link between the circuits,” to use Mr. DUGALD CLERK'S 
phrase. as the two-coil mode of coupling. and, finally, that 
the defendants ате infringers. 
—— 

We may glance briefly at. the situation that now arises 
in the English wireless telegraph world if this decision 
proves to be final. The method protected by the patent is, 
of course. the only permissible existing method of conduct- 
ing telegraphy bv the ordinary spark. Thus the Marconi 
Co. possess for the remaining four vears of the life of the 
patent a remarkably complete monopoly. The smaller 
frv. who have been improving details, and have been freely 
using these coupled circuits under the impression that the 
Marconi patent could never be upheld, will now find them- 
selves in difficulty. They must invent something different. 
The only competition that now exists against the Marconi 
Co. in this countrv is indeed merely that of the Poulsen arc 
and that of the Peukert or Lepel quenched spark. The 
Poulsen method need not at present be given much weight. 
As for the quenched spark method. this is only just begin- 
ning to emerge from certain difficulties about patent rights ; 
and it has vet to prove that it possesses good prospects of 
becoming а serious commercial rival to the ordinary spark 
method of wireless signalling. 

гй е 


А Telephone Authority. 


PROBABLY few users of the telephone are anticipating 
with pleasure the time when the control of that service will 
have passed finally into the hands of the Post Office, 
and when what is now to some extent a competitive service 
will have become a State monopolv. Аз pointed out by 
Mr. Н. Laws Wess in a Paper read before the London 
Chamber of Commerce last Fridav, Governmental inter- 
ference has had the effect up to the present of stunting the 
use of the telephone in this country to such an extent 
that it is far behind that in many other parts of the world. 
All the time there has been a company at work whose 
chief desire has been, we assume, to provide a dividend for 
its shareholders. Consequently it has also provided ag 
efficient a service as has been permitted by the restric- 
tions imposed upon it. On the other hand, when the tele- 
phones are taken over by the Post Office next vear there 
will be no such incentive at work and no such restrictions 
imposed. The result will be, if we may argue, with Mr. 
Wess, by analogy from the telegraphs, an increase in the 
inefficiency of the service and a corresponding decrease in 
the profits obtained. There is also the immense disadvantage 
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that, with the taking over of the telephone svstem, a lavge 
body of men who are organised in а way which makes it 
possible for them to bring to bear a most undesirable 
political influence for the good of themselves and the pos- 
sible disadvantage of the public generallv, whose servants 
they are, will enter the service of the State. This phase of 
the telephone transfer is a most serious one. 
ОЕ 

For these reasons we welcome Мг. WEB'S proposals, 
which are outlined on another page of this issue, for a 
representative body which shall control the telephone 
service. This body would, Mr. WEBB suggests, be organised 
on the same lines as the present Port of London Authority, 
and would take over all the existing telephone svstems. In 
this way he feels the progressive management which is 
necessary for the proper development of the telephone in 
this country would be secured. While we agree with all 
this, we would, however, at the same time, call attention to 
the fact that time is now getting short, and that if anything 
in this direction is to be done, Chambers of Commerce and 
all other similar organisations of business men, in whose 
interest it is that the telephone should be as efficient as 
possible, should begin to move at once. 


—— G 9» ———— ———— —— 


University of Cambridge.— ^ir Joseph Larmor, secretary of 
the Royal Society, has been elected member of Parliament for 
the University of Cambridge. 


Multiplex Telephony.—A number of patents have been 
taken out in the U.S.A. recently bv Major G. О. Squier in the 
subject of multiplex telephony. Mr. Е. L. Perry, of Chicago, 
now claims that he was successful in this field two years ago. 

London Tube Railway Traffic.— The total number of pas- 
sengers carried on the seven London electric tube railwavs 
during 1910 reached 176,420,442. This compares with 
134,302,355 in 1907. The Central London Railway is respon- 
sible for the largest item in this total— i.e.. for 1910. 40.660.856 
—the next highest being the City & South London. with 
23,501,917, the largest number of passengers ever carried on 
this line in any one year. The amalgamated Baker Street. & 
Waterloo, Great Northern, Piecadilly & Brompton and Charing 
Cross, Euston & Hampstead lines carried for the six months 
during which the lines have been combined 46,665,279 pas- 
sengers. The figures include season ticketholders except for 
the City & South London and Waterloo & City lines. 


Old  Ғегтапіісѕ  Dinner.—It is proposed to hold. as soon 
as possible, a dinner, probably at the Trocadero Restaurant, 
London, which all old Ferranti men are invited to attend. 
Мг. 5. Z. de Ferranti will be the guest of the evening. The 
date will be fixed later, but a small committee, which includes 
Mr. A. Bruce Anderson, Mr. C. P. Sparks, Mr. Н. W. Kolle, Mr. 
Chas. Day, Mr. G. Del Rivo and Mr. Gerald W. Partridge, has 
the arrangements in haud. It is hoped that all interested 
“ Ferrantics" will make a special effort to be present. Also they 
will assist materially if they will bring the project to the notice 
of all the old " Ferranties" with whom they are acquainted. Com- 
munications should be addressed to the hon. sec., Mr. W. E. 
Warrilow, “Selwyn,” Mildred-avenue, Watford, and he will 
forward full particulars with pleasure. 


Oable Interruptions. 


Date of Interruption. 


Assab —Perim ..... —————— July 8, 1909 
Maulta— Tripoli........ ен ————ÁÁ—Ó ЕРУ? April 20, 1910 
Latakia—JPülüra 222r канны erred May 26, 1910 
Tourane - Amoy... .. MER eC. mr PADRE Sept. 25, 1910 
Teneriffe—St. Louis ..... Pasties TS "s Oct. 27, 1910 
Djedda—Snakiün ................ р ............ Dec. 30, 1910 
Constantinople—Odessa...... илл ees, Feb, 14, 1911 
Australia—New Caledonia ..................* sabor tus Web. 18, 1911 
Midagascar—La Reunion ............ iens Feb. 19, 1911 
La Reunion—Mauritius ........... EON ТРЕТ . Feb. 19, 1911 


Thwaite Fund. — We аге requested to state that the balance 
of this fund having been handed over to the Public Trustee to 
admuuster under a deed of transfer accepted by him, the com- 
mittee has been dissolved, and take this opportunity of return- 
шо thanks to all who kindly subscribed to the fund. 


» Petrol-Electric Cars on the Great Western Railway.— 
It is announced that the Great Western. Railway Co. has 
recently placed an order with the British Thomson-Houston 
Co. for а petrol-electric саг. This car will be designed to 
meet the requirements of branch line working and will have 
accommodation for 45 passengers. Driving will be possible 
from either end. Its weight complete will be 131 tous, and 
16 tons when fully loaded with passengers. It will be remeni- 
bered that the Great Western Railway Co. were the pioneers 
in using, and are still the largest users of, steam motor coaches 
for suburban working. И is. therefore, interesting to find 
that their experience in this direction, which we understand 
has been verv satisfactory. is leading them to a trial of the 
more economical petrol-electric system. 

Transmitting Telegrams by Telephone—In view of the 
tecent facilities which have been introduced in this country 
by the Postmaster-General. the following extraet. from the 
` Electrical World ” is of interest :—" It is reported that the 
Western Union Telegraph Со. may discontinue telephoning 
messages received by telegraph. instead of delivering them by 
messenger. It is said that in some cases the practice has 
resulted in the contents of telegrams being divulged to servants 
and other unauthorised persons. The Telegraph Company 
savs that the plan arose not from a desire to effect economy, 
but to expedite the service and to meet the convenience of the 
public. Mr. (+. E. Paine, general superintendent of the Postal 
Telegraph Cable Co. in Chicago, writes to the daily newspapers 
in that city to say that the discontinuance of this service 
refers to the supposed possibility of making the telephone and 
telegraph practically one machine, supplanting the messenger 
service. Не adds that the Postal Company has alwavs used 
the telephone to a certain extent in receiving and delivering 
messages, When desired by patrons, and that this practice will 
Бе continued. The plan of extensive complementary service 
to the telegraph and telephone was not adopted by the Postal 
Company last summer, he savs, but was devised by the Bell 
Telephone and Western Union Telegraph interests after their 
combination." 

А Limit Switch for Constant-Current Installations.— 
Numerous schemes have heen put forward whereby the domes- 
tic consumer is enabled economically to take а constant 
demand from the network instead of throwing on the station 
that peaky load which is so much in evidence at the present 
time. The usual proposition: comprises à resistance which 
allows a current equal or nearly equal to the maximum demand 
of the house. г.е., inclusive of any lighting, heating or cooking 
apparatus that шау be fitted, to flow all dav and to perform 
useful work in heating water.’ At a time when none of the 
electrical apparatus is in circuit all the current is used for 
heating water by means of the main resistance. As a demand 
arises for light or heat. other than for the water supply, more 
or less resistance is cut out so that the total demand always 
remains the same. This is a simple theory, but the practical 
difficulty has been to provide a suitable switch to perform 
the cutting out operation. Mr. Perey Good claims that this 
difficulty has been overcome by a switeh which he and Mr. 
Toulmin-Smith have designed. This switch has been in 
operation at Mr. Good's house for nearly а year, where it has 
given every satisfaction and shown itself quite capable of 
doing the work required of it. The installation at Mr. Good's 
house is simple and consists of three resistances connected 1n 
parallel across the mains of the City of London Electric Light- 
ing (Со. These provide the constant demand for which the 
supply company charge at the rate of 7d. per watt per annum. 
Thev are immersed in a cistern at the top of the house, whence 
the domestic hot-water supply is obtained. The cistern 15 
lavged, but is otherwise unaltered. This arrangement 
allows enough hot. not boiling. water to be obtained for 
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ordinary domestic purposes, together with one hot bath a 
day. During the evening, when, of course, the resistances 
are not in circuit for anv lengthy period at a time, the 
temperature of the water drops slightlv, but otherwise remains 
fairly constant. The switch by means of. which these resist- 
ances are cut out is, however, the most interesting portion of 
the installation. It consists essentially of a long round iron 
core over which, but at some distance away, is placed а 
cvlinder of sheet iron. Between these two and surrounding 
the iron core are placed the coils, one fixed at the top of the 
core and the other at the bottom, with a third in the centre, 
which is free to move up and down the шиег core round 
which it is wound. The fixed coils are in series with the resist- 
ances and the movable coll is in series with the lamps or other 
apparatus on the installation. When a lamp is switched оп. 
the movable coil becomes slightly energised. and is attracted 
up the core a certam distance. This movement cuts out one of 
the resistances. Switching on more lamps cuts out more 
resistance, while a third movement cuts all the resistance out. 
Of course, with such an arrangement 1t 1s impossible to keep 
accurately to the stated demand. Оп the other hand, it is 

uite possible to keep within the limits laid down by the supply 
n. and this is all that is needed. А fourth contact 
switches in a dimming resistance and comes into action when 
the standard demand is much exceeded. Аз the lighting 
demand decreases the switch falls back by gravity. This 
installation 1s interesting, as 1t shows that such a switch can 
be designed to work successfully. We understand that its 
details are protected both in this countrv and abroad, but 
that it is not yet on the market. 


—— 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. J. R. Dick contributes an article on * Network Analysis." 


We describe a new power station of the Midland Railway Co. at 
Derby for supplying current to their locomotive and other works, as 
well as fur office lighting. 


At a recent meeting of the Glasgow Local Section of the Institution 
.of Electrical Engineers the Paper by the late Mr. J. В. Barr on “ The 
Parallel Running of Alternators " was read by Prof. Е. G. Baily. 

Mr. H. Laws Webb read a Paper last Friday before the London 
Chamber of Commerce оп " А Telephone Authority for Great 
Britain." 

Among the Papers read at а recent meeting of the Physical Society 
was '' А Note on the Experimental Measurement of the High- 
Frequency Resistance of Wires," by Prof. J. А. Fleming. 

At Holborn (London) Borough Council meeting on Wednesday a 
report of a sub-committee of the Works and General Purposes Com- 
mittee as to suggested improvements in the street lighting was referred 
back. 

The Home Office inquiry into the recent disaster at the Pretoria 
Pit, Westhoughton, Lancs., was opened on Monday. 

Legal.—The judgment in the Marconi patent case is set out fully 
in another column.  ' 

Companies’ Meetings and Reports.—Several interesting reports of 
companies' meetings and direct rs’ reports are given elsewhere, 
including the directors' reports of the Telegraph Construction and 
Maintenance Co., the Charing Cross. West End & City Electricity 
Supply Co., the Kensington & Knightsbridge Electric Lighting Co., 
the London United Tramways, the Mersey Railway Co., the York- 
shire Electric Power Co., &c. 


OBITUARY. 


ТозЕРН WETZLER.—With great regret we have to announce the 
death, at the early age of 47, of Mr. Jo eph Wetzler. president of the 
Electrical Engineer Institute of Correspondence Instruction. London. 
and responsible in this country for all the activities of the under- 
taking. 

Mr. Wetzler was born at Hoboken, N.J., U.S.A., on Dec. 6, 1863, 
and received his early education at the Hoboken Academy, after 
which he entered the Stevens Institute of Technology, where he 
obtained the degree of Mechanical Engineer in 1882. Taking up 
actively the study of electricity, he entered tha Weston Works at 
Newark, N.J., where he acquired a full knowledge of the manufacture 
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of dynamo-electric machinery. The state of his health. however, 
compelled him to seek a less active occupation, and he became 
attached to the literary side of electrical work. After a short period 
on the editorial statf of the '* Scientific American," he undertook in 
January. 1885, the editorship of the ** Electrical World," associated 
with Mr. T. Commerford Martin. In April, 1890. Mr. Wetzler was 
oflered the editorial management of the then published " Electrical 
Engineer." in conjunction with Mr. Martin, and until 1898 his work 
was exclusively devoted to the interests of that journal. He was 
joint author with Mr. Martin of “ The Electric Motor and its Applica- 
tions." and also with Mr. Martin undertook the editorship of the 
electrical department of the new edition of Appleton's ** American 
Cyclopedia of Applied Mechanics.” Мг. Wetzler was one of the 
oldest members of the American Institute of Electrical Engineers, 
was а member of its Council for a number of vears, and a few years 
ago was one of its vice-presidents. Не was one of the delegates of the 
American Institute to the Paris Electrical Congress in 1889, and had 
been prominently connected with the New York Electrical Society, 
of which he was president for two terms. Early in 1898 he organised 
the Electrical Engineer Institute of Correspondence Instruction, and 
afterwards came to London to establish formally the undertaking in 
this country. 

Mr. Wetzler had been in bad health for some years. but his state 
of health was not considered immediately serious. On Tuesday this 
week he was taken ill at his office in Holborn. London, but seemed 
to recover. and his death, which took place suddenly on Wednesday 
morning at his residence at 22, Queen's-gardens, Bayswater, London. 
was quite unexpected. Ап intimate acquaintance with Mr. Wetzler 
extending over many years had endeared us to а man who was the 
soul of good fellowship as well as a keen and straightforward man of 
business. 


PERSONAL NOTES. 


Mr. O. H. Bishop, until recently a director of E.M.F. (Ltd.), 
has accepted the post of manager for the Edison & Swan Co. 
of their Manchester branch. He takes charge of the new and 
extended premises at 127, Portland-street. now being opened to cope 
with the Company's increased business in that area, Mr. Bishop 
was for many years prominently connected with the Company. 


APPOINTMENTS VACANT AND FILLED. 


А prominent American company requires an experienced designer, 
thoroughly familiar with electrical and mechanical design of large 
turbo-dynamos. See advertisement. 

A designer is required by a large manufacturing firm in the Mid- 
lands as first assistant to the chief electrician. Candidates must 
have a thorough theoretical and practical training and extensive ex- 
perience in the design of d.c. machines with a first-class firm. See 
advertisement. 

The Electrical Committee of the City of BRISTOL invite applica- 
tions for the post of charge engineer at their Avonmouth sub-station. 
Commencing salary 30s. per week, rising to 35s. if services are satis- 
factory. Previous sub-station experience absolutely essential. 
Applications to the chief engineer and manager, Mr. H. Faraday 
Proctor, M.Inst.C.E., M.LE.E., Exchange, Corn-street, Bristol, by 
Friday, 24th inst. See an advertisement. 

Ап electrician, with mining experience, is required at collieries in 
Glamorganshire to superintend the installation of electrical work. 
See advertisement. 


Mr. Wilfred Robson has been appointed sales manager in the 
London office of the Jandus Arc Lamp & Electric Co. 


INSTITUTIONS AND SOCIETIES. 


Newcastle Section of the Institution of Electrical Engineers.—The 
members of this section held their annual dinner on Friday last, Mr. 
С. Faraday Proctor presiding. Those present included Mr. S. Z. 
de Ferranti, president of the Institution; Messrs. J. F. C. Snell, 
С. Н. Merz. В. B. Morrison, С. 5. Vesey Brown, Н. №. Clothier and 
P. Е. Rowell (secretary). 

Mr. FERRANTI, in reply to the toast of “ The Institution of Electrical 
Engineers,” which was proposed by Mr. E. Box, said that there were 
many things with regard to the running of a local section which it was 
hard to know how to manage. That section, although by no means the 
largest, was particularly interesting when one thought of the position 
which the Newcastle district has taken and occupied with regard to elec- 
trical: progress: Sir Joseph Swan, the pioneer of electric lighting, had 
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belonged to that district, while only lately the turbine invented by the 
Hon. Chas. Parsons had had far-reaching effects in this country and all 
over the world. He would mention one other instance, the wonderful 
development of electrical distribution and the application of electricity 
to all sorts of purposes by Mr. Merz and his engineers. We were coming, 
the President continued, to the time when the country would become 
more and more electrical. Notwithstanding all we bad done, the amount 
of electrical work at present existing was nothing to-day in comparison 
with the demands of the future. 

The Chairman also replied, and urged the importance of considering 
the commercial as well as the scientific aspect of engineering. Mr. G. 
Stoney proposed “ Armstrong College, Learned Societies and Guests,” to 
which Prof. Weighton replied. 

Central Technical College, Old Students’ Association.—The annual 
dinner of this Association was held at the Trocadero, Piccadilly- 
circus. London. W., on Saturday last, February 18th, under the chair- 
manship of Prof. W. J. Pope, F.R.S. The business of the evening 
began with the reading of the committee's annual report by the 
President. and he also announced that Mr. Wm. Duddell. F.R.S., had 
been nominated for that position during the ensuing vear. The 
President in proposing the toast of ‘‘ Applied Science,” said that one 
of the secrets of success was never to do for yourself what you could 
get some one else to do much better for vou. The popular senti- 
ment to-day with regard to the difference between the applied and 
pure sciences was that the former invented methods of losing money, 
while the latter never made the money to lose. 

Sir Epwarp Тновре. F.R.S., in reply. said that the relation of 
science to life was gradually being woven into common sentiment. 
and this was bound to bear fruit in the long run. 

Interspersed with the speeches an excellent musical programme 


was performed. 


Students’ Section of the Institution of Electrical Engineers.— The 
seventh annual dinner of this section took place at the Trocadero, 
Piecadilly-cireus, London, W., on Saturday last. Mr. E. W. Moss 
being in the chair. Those present included Mr. $. Z. de Ferranti, 
President of the Institution, Prof. S. P. Thompson, F.R.S.. Major 
W. A. J. O'Meara, C.M.G.. and Messrs. W. Н. Patchell, R. J. Samuel 
(Chairman of the London Students' Section of the Institution of Civil 
Engineers). and C. B. Nadaud. 

After the toast of “ Тһе King " had been duly honoured, Mr. 
А. J. Paterson proposed “ The President and the Institution.” 

Mr. 5. Z. DE FERRANTI, in reply. emphasised the importance of a 
students' section from the point of view of supplying the Institution 
with future members. In his young days competition was not so 
keen as at present, though the advantages obtainable were much 
less. In his opinion the present tendency of electrical education was 
towards too high a standard of knowledge. Such a standard might 
be of use to some, but for the great majority it would be unnecessary. 
In seeking to obtain knowledge, too, the application of that know- 
ledge was neglected. Speaking for himself. the acquisition of fresh 
information led him to make attempts to apply it in every possible 
way. His advice was that they should regard knowledge with 
reverence, and try to apply it. 

Mr. W. Н. PATCHELL next proposed the health of ** The Students’ 
Section," and advised his audience to learn another language besides 
their own and to obtain a business education, thus enabling them to 
make use of their technical learning. They must pay great atten- 
tion to the details of their design ; want of this precaution had left a 
whole city without light before now. Breakdowns were due mainly 
to errors in the mechanical details. It was not enough to be good 
electricians, but they must be good electrical engineers as well. There 
Was а future for the engineer who could turn out reliable material. 

Mr. E. W. Moss replied to this toast. and after а musical inter- 
lude, Мг. A. HAYTER proposed ** The Colleges." to which Prof. S. P. 
Тномрвох, F.R.S., responded. Не said that the colleges were for 
the production, not of miracles of learning, but of men who were able 
toapply it. It was vital for progress to be able to turn things to 
account ; to use the law or principle when required. More notice 
should be taken of prices and costs at the colleges. 

Mr. D. Betts proposed '* The Guests," to which Major O'Meara, in 
response. said that the students had his good wishes. The illusion 
that administrators had no use for engineers must be dispelled, for 
positions technical in character must be filled by technical men. 

The various speeches were interspersed with musical items, to 
which Messrs. P. Mackay, D. Betts. F. Coverdale, R. G. Hargreaves, 


C. B. Nadaud and J. Bull contributed. 


Junior Institution of Engineers.—In consequence of the death of 
Мг. J. Wylie Nisbet, chairman of this Institution, the reading of the 
Paper on “ The Construction of the Royal Automobile Club Build- 
ing," by Mr. S. Bylander, has been postponed till Friday, Feb. 24. 


Royal Society of Arts. —The Council of this Soaiety announce that, 
with the approval of the King, they have elected H.R.H. the Duke 


of Connaught president of the Society. The Council also passed 
a cordial vote of thanks to the Lord Chief Justice, who has held the 
office of president since it was vacated by the King, and who resigned 
in order to make way for the Duke of Connaught. 

Royal Institution.—On Tuesday next, Feb. 28, at three o'olock, 
Dr. A. E. H. Tutton begins a course of three lectures at this Institu- 
tion on “ Crystalline Structure: Mineral, Chemical and Liquid " ; 
and on Saturday, March 4. Sir J. J. Thomson commences his course 
of six lectures on “ Radiant Energy and Matter." The Friday 
evening discourse оп March 10, by the Hon. С. А. Parsons, will 
be on ' Recent Advances in Turbines" ; and that on March 17, 
by Mr. Н. Balfour Browne, on ‘‘ Water Supply.’ 


EDUCATIONAL NOTICES. 


South-Western Polytechnic Institute.—Sir Alfred Keogh, K.C.B., 
LL.D., Rector of the Imperial College of Science and Technology, will 
present the prizes and certificates to students of evening classes and 
the day college on March 10, at 8 p.m. The laboratories and work- 
shops will be open for public inspection at 9:15 p.m. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 24th (to-day). 
Рнуз!САГ, Society. 

5 p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: “ Flames of Low 
Temperature supported by Ozone," by the Hon. В. J. Strutt, 
F.R.S.; on “ Тһе Movement of a Coloured Index along a 
Capillary Tube, and its Application to the Measurement of 
the Circulation of Water in a Closed Circuit," by Dr. A. Griffiths; 
`` An Optical Lever of High Power suitable for the Determina- 
tion of Small Thicknesses and Displacements,” Бу Mr. E. Н. 


Rayner. 


Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on “ Mouvement 
Brownien et Réalité Moléculaire,” by Prof. Jean Perrin. (In 
French.) 


SATURDAY, February 25th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS; NEWCASTLE BRANCH. 
2:30 p.m. Meeting at Armstrong College, Newcastle-on- Tyne. 
Papers on '' Electricity in New South Wales Collieries," by 
Mr. E. Kilburn Scott ; on ‘ Oils for Transformers and Switches” 
by Мг. С. W. Humphrey; and “ Considerations Specially 
Relative to Small Colliery Installations," by Mr. T. Thomson. 


TUESDAY, February 28th. 
ROYAL INSTITUTION. 


3p.m. Meeting at Albemarle-street. Lecture on “ Crystalline 
Structure : Mineral, Chemical and Liquid," by Prof. А. Е. H. 
Tutton, F.R.S. Lecture I. 
MANCHESTER SECTION ОЕ THE IxsTITUTION ОЕ ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, University of Man- 
chester. Paper on “ Heating Effects in Cables,” by Мг. С. J. 
Beaver. 
INSTITUTION OF Civi, ENGINEERS. 
$ p.m. Meeting at Great George-street. Paper on “ Modern Rail- 
way Signalling : Some Developments upon the Great Western 
Railway,” by Mr. A. T. Blackall. 
WEDNESDAY, March 1st. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at the University, Sheffield. 


THURSDAY, March 2nd. 
RÖNTGEN SOCIETY. 


8:15 p.m. Meeting at 66, Victoria-street, S.W. Paper on “ Some 
Experiments with а 10,000-volt Storage Battery,” by Мг. 
A. A. C. Swinton. 


SATURDAY, March 4th. 
ROYAL INSTITUTION. 


3 p.m. Meeting at Albemarle-street. Lecture on “ Radiant Energy 
and Matter," by Sir J. J. Thomson, F.R.S. Lecture I. 
JUNIOR INSTITUTION OF ENGINEERS. 
3p.m. Visit to L.C.C. Generating Station, Greenwich. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 

The following orders have been issued for the current week ;— 
Monday, Feb. 27, '' A " Company.— Technical Drill, 7 to 10 p.m. 
Tuesday, Feb. 28, “ B " Company.— Technical Drill, 7 to 10 p.m. 
Thursday, March 2, С” Company.— Technical Drill, 7 to 10 p.m. 
Friday, March 3, “ р” Company.— Recruits infantry Drill, 6.30 to 1:15 

p.m. Technical Drill, 7:15 to IO p.m. "E 
Saturday, March 4.—Social Club Cinderella Dance at Caxton Hall, West- 
minster, 7:30 p.m.  - | > EE. ns 
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NEW POWER STATION OF THE MIDLAND RAILWAY CO. 


The Midland Railway Co. have at last succumbed to the 
attractions of the electric drive, and the extensive works of this 
Company at Derby are at the present time being electrified as 
rapidly as the circumstances permit, the change-over having. 
of course, to be mainly carried oui at week-ends. The Com- 
pany have for the past 18 years had a small power station in 
operation, but as this was by no means suitable for supplying ihe 
increasing demand for electric power, and as it could not be 
convenientlv extended, they wisely decided to erect on a more 
favourable site а power station with modern equipment suffi- 
cient to meet the requirements of the whole of their works a: 
Derby. These latter comprise locomotive, carriage and 
waggon, signal, telegraph, general stores and other depart- 
ments, whilst the extensive offices of the &ompany provide а ћу 
no means insignificant lighting load. 

А site right in the heart of the load has been chosen for the 
new station, and the zeal with which the work was undertaken 
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it may be mentioned that although the offices have the benefit. 
and convenience of electric lighting, the railwav station will 
continue to depend on gas for its illumination, an agreement 
with the Corporation to that effect being in force. 

The old power station supplied continuous current on the 
three-wire system, at 420 volts across the outers, for lighting 
and a small number of motors. Three- -phase alternating 
current plant, however, has been installed in the new station 
for the main load, a direct-current supply being also given by 
means of rotary converters. The greater part “of the lighting 
has now been changed over to the alternating-current circuits, 
The continuous-current motors are also being replaced by 
those of the squirrel-cage type. except in the case of motors 
operating cranes and any motors that have to run at variable 
speeds. These will he supplied. with 440 volts continuous 
current from the rotary converters. It will he evident that 
during the process of changing over to alternating current a. 
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Еа. 1.—Cross SECTION or BOILER HOUSE, SHOWING ARRANGEMENT OF PIPING, С. 


and carried out тау be gathered from the fact that although о 


the first sod was only cut on June 18th last, а turbine was 
actually 1n operation on October 21st. Мг. H. Fowler, chief 
mechanical engineer to the Company, and Mr. J. Dalziel, his 
electrical assistant, are rightly proud of this achievement, and 
it is to be regreited that they were unable to realise their 
ambition to have the plant running in the record time of three 
months. 

Simplicity is the keynote of the new station, and this aim 
has been kept in view from the boiler house to the switch- 
board. The capacity of the plant is a little under 3,000 kw., 
but this is expected to meet the electrical requirements of the 


works for some time to come, especially as the installation of - 


electric motors usually means. the elimination of losses in 
shafting, &c. The present estimate is that 1.100 kw. will be 
required for the locomotive works and 700 kw. for the carriage. 


пее duplicacion of mains was necessary, but the whole scheme 
is gradually being co-ordinated, and is supplied at 100 volts by 
means of auto-transformers. 

In distributing power throughout the works a feature has 
heen made of placing all mains so that thev are easily aeces- 
sible. For this purpose the main feeders, which are three-core 
bitumen-insulated cables, are installed im wooden troughs sup- 
ported on the ouiside walls of the " shops." А few spans, 
however, have been necessarv in a few instances. In the 
case of these spans, copper conductors, covered with a 
wrapping of braid and supported from insulators, have been 
employed. In the “shops” similar conductors on insulators 
near the roof are employed. 

The carriage and waggon department is situated nearly a 
mile from the power station, and as a considerable amount of 
| electric power is required in these shops a high- -tension under- 


works, whilst lighting will total about 200 kw. At this point | ` ground transmission has been installed. Ф For, this the pressure 
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situated on a neck of land between a canal and the river Der- 
went. Coal is delivered on the locomotive works side of the 
canal and by means of an elevator and сопуеуог transported 
over the canal, as seen at the left-hand side of Fig. 
hoppers of the boilers in the power station. 
was considered preferable to the swing bridge which would 
have been necessary if a railway siding had been adopted. 


in the locomotive shops. 
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at the power station is raised to 6,600 volts, and current is 
supplied by means of three-core paper-insulated lead-covered 
cables laid underground in troughing. These cables were 
supplied by Messrs. British Insulated & Helsby Cables, Ltd. 


The power station, of which a view is shown in Fig. 2, is 


2, into the 
This arrangement 


Fic. 2.—Утем or POWER STATION, 


The bridge, which will be seen in Fig. 3, has been constructed 
It has two main girders of box 
section, supported from the walls 2t eicher end, and from two 
sets of intermediate stanchions. One end is free, and the con- 
nection wich the stanchions is a sliding one to allow for expan- 
sion. Тһе elevator hopper, into which coal is emptied from the 
trucks, has also been made in the Railway Company's locomo- 
tive shops, and has a capacity of 20 tons. Hydraulic rams for 
tipping the trucks of coal into the elevator hopper are at 
present being installed. 

The bucket elevator and conveyor belt, supplied by Messrs. 


will be noticed ш Fig. 3. The ashes are raked oui of the 
boiler flues into small trucks in a subway under the boiler room. 
These trucks are picked up by the crab, conveyed across the 
canal and tipped into waggons in the railway siding. 

The power cables and water mains for ** make-up ” feed for 
che boilers are carried over the bridge. 

A feature of the station is that a separate chimney is pro- 
vided for each boiler (Fig. 2). These chimneys, each 4} ft. in 
diameter, are of steel, and rise to а height of 60 ft., being lined 
with firebrick for the first 30 ft. 

Boiler House.—-The three Stirling boilers will each evaporate 
20.600 lb. of water per hour with feed water at 80°F. The 
working pressure is 170 Ib. per square inch, and superheaters 
of the " Foster " type, supplied bv Messrs. Heenan & Froude, 


the five drum tvpe with three steam and two mud drums, and 
have 480 tubes 3lin. diameter. The heating surface 1s 
6,021 sq. ft., and the grate area 109 sq. ft. 
complete 46 tons. 

Two automatic stokers are fitted to each boiler. These are 
by the Underfeed Scoker Co., and are arranged to burn 
low grade fuel. Forced draught is supplied through ducts 
under, the boilers from back to front (Fig. 1). The fans, 
which can be seen in Fig. 2 at the back of the boiler house, are 
by Messrs. Heenan & Froude, and are driven bv electric motors 
Each fan 


Each boiler weighs 


manufactured by the Railway Company themselves. 


Fic. 4.—ViEW ОЕ Coat CONVEYOR. 


А res normally 12,000 cubic fi. of air per minute at 2} in. water 
auge, and alei forced 15,000 cubic tt. per minute at 23 in. 
w water gauge. The flue gases, which are at a temperature of 


5007 F., 


are sampled continuously by а CO, recorder of the 
Siminance & Abady type. 

A steam feed pump, by Messrs. J. P. Hall & Co., is 
installed in the basement under the engine room, and is capable 
of delivering 40,000 lb. of water per hour to the boilers. Ап 
electrically-driven turbine pump has also been installed. This 
is of 40,000 lb. per hour capacity: and was supplied by the 
Rees Roturbo Со. It runs at 2,250 revs. per min., and is driven 
by а 15 н.р. variable-speed motor. The feed piping is of cast 
iron, and is run in duplicate. 

In connection with the * make-up ” feed water for the boilers 
it may be mentioned that a duplicate supply is provided— 
namely. from the Corporation mains and from the softened 
А very large softening 


Fic. 3.—BRIDGE FOR Солт, CONVEYOR, &С., OVER CANAL. 


Leech, Goodall & Co., have a capacity of 15 tons per hour. The 
belt is of waterproofed surface canvas, and is 185 ft. long by 
18 п. wide. The elevator buckets discharge on to the belt, as 
shown in Fig. 4, which also shows the arrangement for keeping 
the belt taut. The elevator and conveyer are, of course, 
electrically driven. 

A 10-ton crab, made by Messrs. Royce & Co., runs on the 
bottom flange of the bridge girders, and served to convey 
machinery, &c., to the power station while the latter was in 
course of erection. It is now used for removing ashes, &c., as 


| 

able 150 deg. superheat to be obtained. The boilers are of 
| 
| 
| 


wacer supply i in the locomotive works. 
plant is used for locomotive and other purposes, and, as far as 
possible, this softened water is used for the boilers. As men- 
tioned above, the water pipes are carried on the conveyor 
bridge across the canal, which also serves for the feeder cables. 

The steam piping. which is of steel with welded flanges and 
branches. was supplied by Messrs. Aiton & Co., and consists of 
a main steam header with branches to the three boilers and 
four generating sets. The unit system has been kept in view, 
and each of the iwo larger generators can be run independently 
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from its own boiler, th? third boiler being arranged io supply | is small and during week-ends. They will also come into ser- 
the two small seis. For sectionalising the plant in this manner | vice should one of the main turbo sets become disabled. These 
Hopkinson-Ferranti valves are provided in the main header, | reciprocating sets have been removed from other electrical 
between the branch pipes to the boilers, all the other valves | stations of che Railway Company, one of 250 kw. capacity being 
being of the same make. It тау also be noted that no | formerly used in connection with the supply to St. Pancras. 
expansion bends have bee: provided, the main steam pipe ' The other set is of 160 kw. capacity, and was originally 
installed in the old power sta- 
tion at Derby. 

The generators of these sets 
are new, and were supplied by 
Messrs. Scott & Mountain, 
whilst the old generators are 
now doing service elsewhere. 
These sets originally ran non- 
condensing, but a single con- 
denser for the two has been 
fitted. This condenser is by 
Messrs. Storey & Sons. A. Reid 
& Adie oil separator is also 
installed between the smal} 
sets and their condensers. 

Condensing Arrangements.— 
In regard to the condensers for 
the turbo sets, these were sup- 
plied by Messrs. Willans} & 
Robinson, and are of the 
surface type. Each has a cool- 
ing area of 2,160 sq. ft., and 
is provided with a “ vacuum 
augmentor." Ти case of a 
failure of the vacuum the 
turbines will he put to atmos- 
phere by Messrs. Alley & 

Fic. 5.— ENGINE Коом or NEW POWER STATION OF УПотахо КАПААҮ Co, MaeLellan's auto-valves. The 

| air pumps are also by Messrs. 

being freely suspended from joists fixed -between the engine- | Willans & Robinson, and are of the Edwards three-throw 
room wall and the front of the boilers. уре, llin. diameter and 7in. stroke. Each of these air 

Generators.—As mentioned above, the engine room contains pumps is driven by a 10 н.р. electric motor, manufactured 
four generators; two of these are turbine-driven, whilst the, in the Railway Company's shops. In this connection 
remaining two are coupled to Willans reciprocating engines. | it is interesting to note that the Company have designed 
The two turbines, each of 1,250 kw. capacity, were supplied by | and constructed no fewer than 500 motors. The con- 
Messrs. Willans & Robinson, and are of the disc and drum type. | densed water from the turbines can be returned either 
running at 3,000 revs. per min. 
There are two rows of impulse blad- 
ing, and five stages of three rows 
each of re-action Parsons blading. 
Steam is supplied through 14 noz- 
zles, four of which are permanently 
open, three are operated automati- 
cally for overload, and the re- 
mainder are hand-operated in two 
sections of four and three. In case 
of failure of the main governor an 
emergency governor comes into 
operation. Forced oil lubrication, 
at 10 Ib. pressure, is supplied by 
a pump driven from the turbine 
shaft. The oil is filtered and passed 
through a cooler before being re- 
turned to the bearings. 

The generators were supplied by 
Messrs. Siemens Bros. Dynamo 
Works, as sub-contractors to 
Messrs. Willans & Robinson, and 
are of the revolving field type. 
two-pole, 50 cycles, 460 volis, 
three-phase, with direct-coupled 7 
exciters. These seis, which will Fic. 6.—View ОР Low-TENSION ALTERNATING-CURRENT SWITCHBOARD. 
supply the greater part of the out- | | 
put, are guaranteed to have a steam consumption not exceeding | direct to the hot well or through а Lea Recorder notch tank. 
161 lb. per kilowatt hour аф full load, so that very low works | The piping is so arranged that any one or all of the discharges 
costs are expected. can be measured. The recording instrument is fixed on the 

In Fig. 5, which shows a view of the engine room, behind the | turbine room floor. 
two turbo-generators wil be noticed the two small Willans | Circulating water is obtained from the river, and is supplied 
central valve type sets. These are for use when the night load ' by two Rees Roturbo pumps, each-of 2,200 gallons per minute 
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capacity. These are situated in a well by the river, and each | On the earth panel four switches are provided whereby the 


is driven by a Midland Railway vertical shaft motor of 25 н.р. 
capacity running at from 400 to 600 revs. per min. "These 
motors are controlled from the engine room some 200 vds. 
away, and the six mains for this purpose are run overhead. 
They may just be noticed leaving the power station ai the 
right-hand side of Fig. 2. 

Fig. 7 shows the arrangement of ihe iniake. "The waier 
passes through two screens fixed in the side of the well, the ouzer 
screen being of coarse mesh to remove the larger material, 
whilst the inner screen is of fine mesh. Each of chese screens 
can be easily raised for cleaning. The water is taken through 
pipes 2 ft. in diameter to the condensers and returned to the 
river some 50 ft. lower down than the intake. The pipes dis- 
charge into an old boiler shell which 1s submerged at all levels 
of the river, so that a svphoning action is maintained. 

To remove апу air that may collect at the station end of che 
circulating water pipes a small steam ejector has been in- 
stalled in the engine room ; and to prevent the removal of water 
the ejector suction pipe has been fixed in an inverted U so as 
to rise 35 fi. above the level of the river. This pipe may be 
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Еа. 7.— АВкКАХСЕМЕХТ OF CIRCULATING WATER PUMPS. 


noticed at the right-hand end of the power station in Fig. 2. A 


small elecirically driven air pump will shortly be insialled in - 


place of the ejector. 
Switchboards, &c.—The main low-tension three-phase switch- 


board, of which a view is given in Fig. 6, was made by Messrs. | 


Cowans. The panels, enumerating from right to left, are as 
follows: Four generator, total output, three transformer (for 
the high-tension transmission), boiler shop feeder, two machine 
shop feeders, wheel shop and signal shop feeder, earth, stacion 
lighting, main lighting. Аз can be seen from Fig. 6 and the 
diagram of connections (Fig. 8), simplicity is the feature of 
these panels, reverse current. but not overload, cut-outs being 
provided on the main generators, and reverse and time limit 
overload relays on the small generator panels, the feeders 
being protected by plain overloads. Fic. 8 shows the con- 
nections of a generator and of a feeder panel. The cables 
supplying the rotary converter swiichboards, referred io 
Ow, are connected to the main "bus bars as shown. 


star point of any of the generators may be рис io earth. It is 
found desirable со keep only one of these switches closed. The 
connection to earth is made to the main sofc-wacer supply pipe 
‚ through а 27-ohm resistance, so that the earth curreni is limited 
. to 10 amperes. 

Three 300 kw. (400 k.v.a.) Bricish Weszinghouse oil-cooled 
transformers, situated in the basement, raise the pressure from 
160 volis to 6.600 volis for transmission to the carriage and 
waggon department, as mentioned above. These transformers 
are supplied from the chree panels on che low-tension board, 
and the high-cension supply is controlled from the board seen 
at the left-hand side of Fig. 6. This high-tension board was 
constructed bv the Midland Railway Co., Ferranti swicch- 
gear being fitted. The board contains three transformer and 
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Fic. 8.—DIAGRAM or CoNNECTIONS OF LOW-TENSION SWITCHBOARD 


' two feeder panels, and possesses no striking features. The 
cells and connections at the back are securely fenced in. 
. Mencion has previously been made of ihe direct-current 
' supply through rotary converters. These two machines, which 
, have been supplied by the British Westinghouse Co., are of 
' 150 kw. capacity, and will be noticed in Fig. 5. Each set has 
| Its own transformer and supplies direct current at 440 volts for 
cranes, motors, &c. А separate switchboard is fixed for each 
machine, and is fed direct from the main low-tension 'bus bars. 


| The rotary is run up from the alternacting-current side, and а 


throw-over switch is provided for this purpose. 

Mention may also be made of ihe 15-ton overhead three- 
motor electric crane, made by Messrs. Adamson, Ramsbottom 
& Co., which spans the engine room. 

As regards the use made of electric power in the Company's 
shops, we hope ai a later date, when the changing over has been 
completed, to give a detailed description of some of the more 
important features of this installation. We noticed, however, 
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among the machines to which the electric drive has во far been 
applied a 40 н.р. planing machine, several drilling machines, 
fans for che blacksmich’s shop and а 7} н.р. place rolling 
machine. In the last mentioned che complication of shifting 
the belt for reversing has been eliminated. а simple throw-ove: 
switch reversing the direccion of rocation of the squirrel-cage 
motor. liis interesting to notice that this arrangement is only 
possible owing io the rolls bringing the motor rapidly io a 
standstill. We noticed thaó Westinghouse motors, m every 
case with ball bearings, are excensivelv used, and that Cowans, 
Eckstein Heap and Ellisons swicchgear is being fixed. 

Three 90 н.р. three-speed motors are ai present being in- 
sealled for driving an air compressor and hydraulic pumps. 
These motors will run ac speeds of 950, 475 and 355 revs. per 
min. Of more than usual interest also are the electric cap- 
scans, of which a number are already in use. A special design 
of 15 н.р, movor was got ows bv the Railway Company for 
these, and the combinacion is claimed to be the smallest size 
capstan of that power vec conscruczed. 

At che present time a number of gas-fired boilers are emploved 
for supplving steam to engines, steam hammers, &e. L. 
is proposed, however, to supply superheated steam from che 
power scacion for chis purpose. 

We ave indebted со Mr. Н. Fowler, chief mechanical enzinee: 
to the Company, for allowing us to visic and obtain parceular.. 
of the new power stacion, aud co Mr. J. Dalziel, who, under Mr. 
Fowler's Чиеслоп, designed and supervised the work, and to 
his staff for explaining che various decals. 


VECTOR DIAGRAMS OF INDUCTION MACHINES.” 
| ВУ В. RUDENBERG, 


Siammary.—The author shows how the vector diagrams for stator and 
rotor of a machine with a rotary field can be combined by giving different 
velocities to the time-lines of the two diagrams. He then points out 
that above synchronism the rotor leakage is negative and therefore the 
reactance drop is in advance of the current. 


Although the ordinary methods of drowing the vector diagrams 
for an induction machine with a rotary field lead to correct results 
below synchronism, yet above synchronism an accurate insight into 
the working of the machine cannot be obtained. The following 
method is very much simpler than the ordinary methods 2nd gives 
equally good results both above and below svnehronism. 

Fig. 1 shows the vector diagram for the currents, pressures and 
flux in the stator of an induction machine, e.g., an ordinary three- 
phase asynchronous motor. The Нах œ, produced by the rotor 
current and the stator current I, together. produces the E.M.F. E, 
lagging behind it by 90 deg. The primary reactance drop N, lags 
90 deg. behind the primary current and the resistance drop О, ìs 
opposed to the same. АП these pressures combine to equal the 
terminal pressure K,. All the quantities for each phase are essumed 
to vary sinusoidally with regard to time. Their disposition over 
the stator periphery is immaterial. The momentary values of all 
the quantities are obtained by projection on a time-line (not shown 
in the diagram) which rotates with the velocity w. where w, is the 
stator frequency. and is represented in magnitude and direction by 
the arrow in the diagram. 

The corresponding vectors of the rotor winding are represented 
in Fig. 2, when an external pressure is applied to the slip-rings. If 
the rotor rotates in the same direction as the field, the rotor fre- 
quency w,, represented by the arrow in the diagram, is smaller than 
the stator frequency by the angular velocity of rotation v. 

This diagram for the rotor would be obtained by an observer 
situated within the rotor and revolving with it with his measuring 
instruments. All fluxes, pressures and currents must vary sinu- 
soidally with regard to time, but not necessarily with regard to 
врасе. 

Now it is very inconvenient for us to consider ourselves rotating 
with the rotor when thinking of the rotor diagram. И is advan- 
tageous to transform the rotor diagram from its rotating system to 
a system fixed in space and therefore fixed with regard to the stator. 
This transformation is very simple if the alternating quantities are 
distributed sinusoidally over the rotor periphery. We have only 
then to give the time-line the rotor-velocity v as its resultant velo- 
city, in order to pass from the momentary field б„, as it appears to 


* Асс. an artiele in set biektrotechnische Zeitachritt. 


the rotating observer, to bw, which is observed from a stationary 
position. 

The time-line of the rotor diagram, observed {гош the stator, 
therefore has the velocity &e,--v-«w, which is the same velocity 
used for the stator diagram. If the rotor diagram of Fig. 2, observed 
from the stator, relates to the same point on the periphery of the 
motor and the same time-line as the stator diagram, the flux ф must 
have the same direction in both diagrams. 

The transformation from the rotating to the fixed system only 
means that all the electric and magnetic properties of the rotor are 
observed from the stator. From this point of view its apparent 


frequency is w,, whilst its true frequency, as observed from the 


rotor, is only w, If the rotor E.M.F. at the periphery were 
measured in some way by an electrostatic instrument fixed in 


Fic. 1. 
S 
space. this would give the stator frequency. This is why it is 
possible to combine the stator and rotor vectors in one diagram. 
We can now show diagrammatically some practical cases of the 
induction machine. "The directions of the arrows on the vectors 
will be taken throughout in such а way that similarly directed 
vectors of eurrent and pressure indicate а generator-action, while 
oppositely directed vectors indicate a motor-action, that is, that 
electric energy is being supplied to the machine. It is immaterial 
which absolute direction of eurrent or voltage is taken as positive. 
In the diagram of the induction machine running below syn- 
chronism, which is shown in Fig. 3, by combining Figs. 1 and 2, the 
stator and rotor E. M.F.s have the same direction. as is actually the 
case within the machine. Since the component of the stator current 
along the stator pressure is opposed to the latter, the stator receives 
energy ; and since the corresponding rotor vectors are similarly 
directed. the rotor gives energy to the external circuit. 


Fos. 4. 


Fig. 4 shows the vector diagram for the induction generator 
running below synchronism, where the stator gives out electric 
energy and the rotor receives it. This condition can only be obtained 
by impressing a suitable external pressure of low frequency on the 
rotor circuit. The position of the current triangle denotes whether 
the machine is running as motor or generator. If the apex of the 
triangle lies in the first or fourth quadrant we have a motor, and if 
in the second or third quadrant, a generator. The ohmic drop is 
always in opposition to the current. since 1t dissipates energy, and 
its direction is therefore determined at the same time as the current.. 
The reactance drop lags behind its current bv 90 deg. both in stator 
and rotor, whether the time-line rotates with the stator or rotor 
frequency. va. 

This diagram is altered. however, as soon as the speed of the 
machine is raised above synchronism. Fig. 5 is the diagram for the 
motor, and Fig. 6 for the generator, both running above synchronism. 
The rotor time-line now rotates in the opposite direction to what it 
did before and, with regard to itself and therefore to an observer 
rotating with it, the E.M.F. still lags behind the flux and the reac- 
tance drop behind the current by 90 deg. With regard to a fixed. 
position, however, and to the stator time-line, not only does the 
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E.M.F. lead its producing flux, but also the reactance drop leads the 
current, both by 90 deg. This fact has not been noticed by many 
writers and has occasioned the production of inaccurate circle 
diagrams for the conditions above synchronism. Evidently the 
rotor reactance drop and the rotor E.M.F. are directly proportional 
to the slip, and if this statement is put into the analvtical or 
graphical solution of the problem, the sign changes quite automa- 
tically on passing through synchronism. 

If the reactance drop is measured in an external circuit connected 
to the rotor winding through the slip-rings, of course a lagging 
current will be found, since in this circuit the time-line has the 
velocity of the rotor. If, however, it is measured in an external 
circuit, which is connected to the rotor winding through а commu- 
tator in order to transform the currents to the stator frequency, the 
reactance drop is found to lead the current, since bv transforming 
the frequency by the commutator the time-line has been given the 
frequency of the stator. If it is not desired to measure the rotor 
leakage by supplying current directly to the rotor, but with such 
conditions as occur in practice, т.е., when current is only supplied 
to the stator, the rotor current is measured once with and once 
without à known inductance in the external circuit, the flux and 
speed being kept constant. The rotor reactance drop can then be 
obtained in magnitude and direction from these two measurements. 

It is immaterial whether the commutator 13 constructed as a 
separate frequency-changer or directly connected to the rotor 
winding. These considerations are only correct if the rotor field 
(main and leakage fields) is distributed sinusoidally, a condition 
which is practically fulfilled in the case of three-phase and commu- 
tator windings, but only strictly with an infinite number of phases. 
The short-circuit currents, which are proportional to the rotor 
currents, since they are produced by the reactance voltage of com- 
mutation, may seriously disturb the sinusoidal conditions by the pro- 


Fic. 5. 


duction of local fields. In the same way local commutating-pole 
fields, provided to improve the commutation, may distort the sine- 
field and produce resultant pressures considerably out of their 
proper phase, which, under favourable conditions, may indeed 
destroy the negative leakage above synchronism. 
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NOTE ON THE EXPERIMENTAL MEASUREMENT OF 
THE HIGH-FREQUENCY RESISTANCE OF WIRES.* 


BY J. А» FLEMING, D.SC., F.R.S. 


In a Papert read to the Institution of Electrical Engineers in 
December, 1909, the author described an apparatus for the measure- 
ment of the high-frequency resistance of wires. The arrangement 
comprised a differential air thermometer, in each tube one of two 
exactly equal wires to be tested being placed. The experiment 
consisted in passing a continuous current through one wire and a 
high-frequency current through the other similar wire and adjusting 
them until the rate of production of heat in both cases is the same, 
when a steady condition is reached, as shown by фе indicating bubble 
remaining stationary. If R is the steady resistance of the wire and 
R’ is its high-frequency resistance, and if A and A’ are the equi- 
heating values of the continuous and high-frequency currents re- 
spectively, then for thermal equilibrium we have A*R = A"R’, and 
therefore R’/R— Аз /А”. 


* Abstract of а Paper read before the Physical Society. | 
1“ Some Quantitative Measurements in Connection with Radio- 
telegraphy.” 


There are a number of preceutions to be taken in using the appa- 
ratus. Firstly. there may be a small difference in the emissivity of 
the wires, due to difference in polish; also a difference in superficial 
area. If we cause the high frequency and the continuous current 
to change wires and vary the value of the continuous current until 
we again reach a steady state, and if A, is the continuous current 
required to equilibrate thermally the вате high-frequency current 
A', then 

R (У. М 
R SA 

In the former experiments it was assumed that the arithmetic mean 
of the two continuous currents should be used, but it is more correct 
to take the geometric mean. Against the former experiments on 
this subject the criticism was made that the calculated value of the 
high-frequency resistance with which the observed value should be 
compared should be the high-frequency resistance to damped 
oscillations, which, as Dr. E. H. Barton has shown, is somewhat 
larger than the high-frequency resistance to persistent oscillations or 
undamped high-frequency currents. This correction is a small опе, 
though not absolutely negligible. Hence, in the above formula, R’ 
must be understood to mean the resistance to such oscillations as are 
emploved in the experiment. Also, it was asserted that the heating 
effect due to the high-frequency current was partly due to the 
charging current of the condenser used. This last is, however, & 
quite negligible source of error. The actual charging current of the 
condenser is not more than 3 per cent. or so of the oscillatory current 
at the most, and its mean-square value is not more than about 0-1 per 
cent. Moreover, the resistance on which the low-frequency charging 
current operates is the ordinary or steady resistance of the wire, 
whilst the resistance to the oscillatory current is the much greater 
high-frequency resistance. Hence, any correction under this heading 
is negligible in comparison with other sources of error. 

The greatest practical difficulty is to secure а sufficiently steady 
high-frequency current. This was generated by employing a motor- 
driven alternatorto give current to a large high-tension transformer, 
raising the potential of an alternating current having a frequency of 
50 to a potential of 10.000 or 20,000 volts. This voltage was used to 
charge one or more Leyden jars, which were discharged across a 
spark-gap, an air-blast on the gap being used to steady the discharge. 
The frequency of tbe oscillations so created was measured in each 
case by a cymometer, and the mean-square value of the current by 
one of the author's hot-wire thermo-electric ammeters. 


The voltage of the alternator could be regulated by a resistance 
in its field so as to alter the number of spark discharges per second. 
The wires inserted in the tubes for test had in all cases potential wires 
attached to their ends brought out separately through the stoppers. 
The purpose of these was to enable a measurement of the resistivity 
of the wires to be made in situ and at the temperature actually used. 
The experiments were conducted as follows: The two wires of 
identical materials were selected and cut the right length, and, having 
been cleaned. the diameters and lengths were carefully measured. 
They were then attached by solder and screw clips to the holders and 
inserted in the tubes. After the apparatus was rendered air-tight, 
continuous currents were passed through the wires and the current 
and volt drop down these wires measured with the potentiometer, 
the currents employed being of about the same value as those actually 
used in the therma! balance. These measurements gave the 
resistivity, p, of the wire. Thus, if A is the continuous current 
through the wire in amperes and v the volt drcp down the wire of 
length / and section s, the resistivity is given by p=sv/lA. Generally 
speaking, a number of such measurements were made and a curve 
set out so as to be able to determine the proper value of the resistivity 
corresponding to any steady current used. This having been done, 
the high-frequency current A’ was passed through one wire, say, in 
the left-hand tube, and a continuous current, A,, passed through the 
right-hand wire and adjusted until the bubble in the inverted syphon 
remained at zero, after sufficient time had elapsed to allow the thermal 
state to become steady. The currents were then reversed, and the 
alternating passed through the right-hand wire and à continuous 
current, A,, through the left-hand wire. The ratio of the product 
of A, and А, to А” was then calculated, and this gives the ratiu of 
the high frequency (R’) to the steady resistance (R) of the wire. 

In the case of circular-sectioned straight wires of copper, the results 
agreed very well with the Ber and Bei formula first given by Lord 
Kelvin and re-obteined and discussed by Dr. A. Russell. The cor- 
rection to be applied for the higher resistance of the wires to damped 
rather than undamped resistance could at most increase the ca]- 
culated value hy about 1 per cent. or less, and the conclusion drawn 
is that this experimental method furnishes a value for the ratio 


which is in very fair agreement with that predetermined by theory 
in those cases in which the letter can give us a value. 
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This being зо, we can have confidence in it in other instances, such 
as those of the magnetic metals, in which an unknown quantity, viz., 
the permeabilitv, enters into the value of She 

For straight wires of the magnetic metals we have. approximately, 


the equation 
ЗМ. 


and this equation can be used to find iis value of u when n. d and p 
are known and R'/R is experimentally determined. Observations 
were accordinglv made with two steel wires of different carbon 
content, about 1 per cent. and 0-8 per cent., using the same methods. 
It was found that the experimenta! value of R’’R, corresponding to 
а frequency of 1-06 х 10", came out in both cases the same, viz.. 6:63. 
The diameters of these wires were respectively 0-017 in. and 0-0156 in.. 
and the experimentally determined resistivities 23.500 and 19,800 


T А р . А 
C.G.S. units, hence 7d J „= 0906 in each case, and we have the 


valu ` of the permeability д:= 196 for both wires. 

"ince the radius of the cross-section of each wire is nearly 0:02 cm.. 
and since the root-mean-square value of the current is about 1-3 
amperes ог 0-13 absolute units. it is clear that the root-mean-square 
value of the magnetic force Н at the surface of the wire is about 

3 С.С. units. The value of the permeability above found, viz., 
196. is à mean value corresponding to an intermittent oscillating 
magnetic force, and not to any steady value of the magnetic force. 
If a magnetic force of 13 C.G.N. units was steadily applied. the per- 
meability corresponding to it would be ahout 900 or 1.000 for such 
a steel as is here used. Hence we cannot infer from the static mag- 
netisation curve the permeabi/jty corresponding to a high-frequency 
intermittent magnetising force апу given root-mean-square value. 
since the actual permeability for such a magnetising force so applied 
appears to be always much less than for the equal steady force. 

In the last place. two experiments were made on the high-fre- 
quency resistance of spirals of copperwire. It is well known that a 
close spiral of wire of good conducting material has a larger high fre- 
quency resistance then the same wire stretched out straight. Hence. 
for such a spiral we have three resistances to consider, viz., its steady 
resistance К. its high-frequency resistance К”, and its spiral resis- 
tance В”. The ratio of R"/R can be determined in the above- 
described apparatus as easily as that of a straight wire. 

А spiral of copper wire. No. 16 S. W.G.. was made having 135 turns 
and 2-65 turns per centimetre of length. This was tested at two 
frequencies, viz.. n= 545.000 and »— 750.000. In the former case 
R"/R was found to be 7-82 and in the latter 6-54. From the known 

value of RER for this wire at these frequencies it was found that 
В”, В’ was for the lower frequency equal to 1-63 and for the higher 
1-9. These values show that the ratio R"/R' appears to diminish 
with increase of frequency. 

The subject of the high-frequency resistance of spirals has already 
engaged the attention of several mathematicians and experimen- 
talists. The formule given so far for predicting it for high- frequeney 
currents do not seem to be in good agreement with experimental 
results. The latest investigation is that of Dr. J. W. Nicholson (see 
* Proc." Phys. Noc., London, Vol. XXIL, p. 114. 1910). He con- 
siders mathematically such a case as is here dealt with experimentally 
namely, a circular-sectioned wire wound into a spiral of fairly close 
turns in one laver and traversed bv a high-frequency current. 

In the present Paper the author shows that Nicholson's formula 
becomes 

pude qmd messi. d Е ЛЕ Е 
R R iD “cos "'a(1— 5 sin?) "ux +o, n 32h Vh) 


when d is the diameter of the wire and D of the spiral, and a the angle 
of the spiral. If the angle a is small the term соз?а (1—5 sim?) is 
nearly unity, and if А is large the three last terms in large brackets 
are also not far from unity and positive. 

Hence the formula clearly shows that R"/R should be less than 
R'/Rbvasmall quantity. Now this is contradicted by experiment. 
Moreover, similar experimental measurements of the ratio К”; В” 
made for copper spirals of the same kind by T. P. Black* in 1906 gave 
results of the same order as those obtained by me. viz.. values 
between 1:2 to 1-89 for frequencies of 10* or that order and spirals 
made of wire 0-15 ст. and 0:3 em. in diameter. 

It can be proved Бу elementary reasoning, as given bv the author 
in the Paper read to the Institution of Electrical Engineers. that the 
spiralisation of a wire must increase its high-frequency resistance, 
and this is experimentally contirmed by the measurement here given 
and by all those of Black. Hence any formula which makes it less 
or only greater by a very small percentage must be wrong. А 
formula given by Sommertield gives, as Black as shown, too large a 


*“ Annalen der Physik," Vol. XIX., р. 157, 1906. 


value for R^/R. and another formula given by Cohen has only been 
tested with rather low-frequency currents, There seems, therefore, 
still room for mathematical investigation to obtain for us a formula 
for the resistance of spiral wires to high-frequency currents, which 
shall be as much in accord with the results of observation as are the 
formule given by Lord Kelvin and Dr. Russell for straight conductors. 


NETWORK ANALYSIS.* 


BY J. R. DICK, B.SC. 


Sunonary.—The author discusses the two methods, which are both 
ultimately dependent on Kirchhoffs laws, for the analytical treatment of 
а network, thus to discover whether a conductor is being overloaded, and 
to tind the exact voltage at a point where there are no pilot wires. The two 
methods given are the current and the voltage methods. These are 


analysed, ‘and e xamples showing how they are employed in practice are 
worked out. 


The usual objects in view in the analvtical treatment of a 
network (or more frequently a small portion of it) are, firstly, 
to ascertain 1f any conductor is being overloaded, and, secondly, 
to find out the exact voltages at those points which possess no 
pilot wires, and which might be thought from their position, 
and the loads in their neighbourhood, to require special inves- 
tigation, Continental writers оп the design of mains systems 
seem to regard it as essential to use analvtical methods to 
verifv the sizes of all conductors, which have been obtained 
bv the simplified process, already described, of assuming the 
positions of the cutting points as exactly midway between 
feeders. In England, apparently, such accurate analysis is 
seldom attempted, but occasions may arise when it will yield 
useful results. 

The principles employed are ultimately dependent on Kirch- 
hoff's laws, although in their standard form these alone are not 


С, 


С, 
Ета. 1. 


verv convenient to use. 
easy reference :— 

1. The algebraic sum of all the currents meeting at a point 
is nil. 

2. In any closed circuit the sum of all the E.M.F.s is equal 


to the sum of the products of each current into the resistances 
which it traverses, or 


They are, however, repeated here for 


Хе) = (е. +). 


The law of the superposition of currents, which is of equal 
importance 1n dealing with networks, may be stated as follows. 

3. The current which passes through а definite section of а 
conducting system (if various currents are led into and out 
of the section at different places) is equal to the algebraic sum 
of the currents flowing through that portion, if these are con- 


* Coy Copyright. All rights of repreduction reserved. 

] Such as complaints from consumers of low pressure. It is some- 
times objected that it is a waste of time toattempt to design distributors 
accurately, since the loads are always varying, and new conditions con- 
tinually arising. It seems to the authors that the mere fact of the con- 
ditions varying is an argument in favour of accurate analytical methods, 
since, whatever happens, the pressure must be kept up to standard, and 
these methods show the most economical way of adapting the network 
to meet the new conditions. A network which does not require analysis 
probably contains an excess of copper everywhere, and requires no 
designing. The practice of laying distributors on the “ solid ” system, 
and making a liberal allowance of copper for future requirements, is 
perhaps one reason why analytical methods are not much used in this 
country. 
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sidered, not as acting simultaneously, but one after the other. 
To illustrate this law with the triangular system of conductors 
A, D, B (see Fig. 1), in which the currents C, and C, enter at 
А and D respectively and the total current С +С, leaves at 
B, if the actual currents in the branches r}, 7,, 7, are worked 
out by considering C, alone, and afterwards C, alone, the 
superposition of the two results will give the true values in 
each branch. 

“Cutting Point” or Current. Method.—One of the most 
frequently used analytical methods with meshed conductors 
is that known as the “cutting point" or current method. 
This consists in arbitrarily selecting any point ш the closed 
mesh, from and into which currents are led, and assuming 
that the conductor is cut at that point. If, now, the currents 
flowing to and from this point are separately considered, an 


С: 


C; 


F Tg А c 
Fig, 2. 


AL and 5:25 via AFD. Assume the point of partition next 
at P; then — 

(2 « 3) + (4 « 4) - (6х 8) + (7х 10) (хх 13) 210 —2) X 1j, 
from which == — 5-25. 

The negative sign indicates that the flow of current in the 
section DP is in a contrary direction to that assumed, and 
is in realitv from P to D. As 5-25 is only а part of the total 
current at D, it is at once apparent that the true cutting point 
is situated. there. 

This example shows clearly that the general equation fur- 
nishes the correct position, wherever it may originally have 
been assumed. 

Proceeding to a set of conductors forming two meshes, 


ABDF and ABEG (the whole being fed at A, Fig. 4), the 


3 


Kia. 4. 


problem is somewhat more difficult, since a neutral point has 
to be found on each mesh. i 

By making similar assumptions to those just described, 
two simultaneous equations are obtained, z indicating the 
current flowing from A to F and у that from А to G. The 
solution of these equations gives the complete determination 
of the currents in every part of the system. 

With three meshes there would be three unknown quanti- 
ties, x, у and z, to be determined, and for a network of n 
meshes there would be п simultaneous equations to solve. 


equation is obtained from Kirchhoffs law expressing the 
equality in the P.D.s between the cutting point and the point 
of supply, going round the mesh by two different routes. 

Taking the simple case of a closed circuit with one feeding 
point at А (see Fig. 2), the branches represented by C, to С, 
will be supplied as shown by the arrows, until one of them, 
for instance, C3, called the cutting point, draws current partly 
from each direction. If the proportionate amount going by 
AB is called т, the balance (C5—2) must come via AF. 

Remembering now that the P.D.s from A to С, by both 
routes must be equal, the following equation obtains : 


C17 (71 нЕ Го) tarry Ex tak r4) = Cora +С, + r,) 
T (C3 —2)(ri 4-75 Т). 
From this equation x can be found, and its sign + or — will 


6 
Fic. 3, 


This is a long and laborious process, which is practically pos- 
sible only with the help of determinants. 

The essential rule in choosing the cutting points before 
writing down the simultaneous equations is to arrange that 
each mesh is opened so that there is only one path by which 
each load current is supplied from the feeding point. The 
three-meshed network LMNK, which is fed at the point A, 
will illustrate clearly the algebraic methods. The positions 
and magnitudes of the consumers’ loads in amperes are as 
shown, and for simplicitv the cables are taken to be of one 
cross-section throughout. Should this vary а correction must 
be applied by dividing each length by its cross-section, so as 
to make the lengths exactly proportional to their several 
resistances, and enable the former to be used instead. The 
figures in circles in Fig. 5 are the lengths of main between each 


consumer or point of branching. 


indicate if the assumed point of partition is the correct one. 
The process will be clearer from the lollowing example, in 
which the cutting point is selected arbitrarily, but so that it is 
obviously incorrect—say at B, Fig. 3. 

The values, in amperes, of the currents are set against the 
arrow heads and the resistances. or lengths of uniform cross- 
section of conductor, are marked between the points of branch- 


ing. Then 
(2x 3) +(x x 4) = (5x 7) - (7 x 10) + (6х 12) + /(4—2) x 16}, 


from which х= 11-75. 
It is at once apparent that B is incorrectly chosen, since the 
total current drawn from В is only 4, leaving 7-75 to go on to Г. 
The point L must next be considered, and it will be seen 
that it takes 6 off the total of 7-75, leaving 1-75 to go on to D, 
which is the correct point sought. D therefore takes 1-75 via 
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The first step 1з to assume the meshes cut at three points, so 
that no consumer is fed from two directions, except those at 
the cutting points. The network is then every where resolved 
into open branches. instead of closed loops. Let the cutting 
points be taken at K, P and M, and let the unknown currents 
reaching them by the shortest route from А (the feeding 
point) be x, y andz respectively. The currents in all the other 
sections can then be written down as shown (in the figure) in 
terms of т, у and 2, bv working backwards from the cutting 
points. From Kirchhoff's second law, and the current values, 
the three equations connecting z, y and z are derived, each 

expressing the equality of the drops to the cutting point, going 
round the mesh in two directions from its point of supplv. 

(1) zx3-(101£—y—2)64- (14 —y —2)2 + (54 —2 — 7), 

+ (50—2—27)24-(30 —r)2 + (10 —)6. 

(2) y x 10= (10$— y —7)6 + (14 — y 4- 2)2 - (20— y 2)3 

4 (20 — y)1. 

(3) 2х4 - (20—у-+2)3 = (51—2z—2x)1 --(50—z —2)2 
+ (20—2)24-(16—2)4-- (10 —2)4 
After simplification, 

(1) 1.046 = 229 +8у-+ 32, 

n" 852 =8r 4 22, — 32, 

238 = 3 —3y +202. 
1,898 = 30r+ 30y, 


(3) 
From (1) and (2) 
(3) 17,154— 1692-431 y, 


» (2) and 


y = 96-8 ; 
and by substitution = 36-53, 
z — 10-41. 


The currents in each length, originally stated in terms of 
т, y and z, can now be written down and are represented т 


Fic. б. 


Fig. 6. From these and the cross-sections the voltage drop 
at any point can he calculated. The greatest drop is at the 
point В. It will be observed from the current values and 
directions that there are no true cutting points in the meshes 
nearest the feeding point, although these were tentatively 
assumed to commence with. В is the only actual cutting 
point. 

It is important, also, to notice the sign of the numerical 
values of the current flowing in each section. Should it be 
-- it shows that the direction first assumed 13 the correct one, 
but if it turns out to be —, the direction first supposed must 
be reversed. 

In the present example the actual drop to the pomt R is 
2:2 volts, if the unit of length is taken as 10 vds. (7.e., length 
10— 100 vds.) and the cross-section of main as 0-05 sq. in. 


Voltage Method.—Ynstead of considering the currents as the 
independent variables. it 15. in many cases, preferable to study 
the distribution of the voltages in the network. И this is 
fairly supplied with pilot wires to the feeding points the inves- 
tivator 15 at once furnished with a number of constants in his 
equations, and. small portions of the network can be con- 
ventently dealt with separately, It is not much, if апу, 
simpler than the * cutting point " method just exemplified, 
but the results obtained are more directly useful. After all it 
13 the points of lowest voltage the mains engineer wishes to 


determine, so that bad conditions can, if possible, be improved, 
As will be seen, the algebraic routine is much the same as in 
the former case, and involves the solution of п simultaneous 
equations, if there are n meshes in the network. For the 
sake of comparing the two methods the same small network 
will be considered, with the same dimensions and loading as 
before. 

On looking at this it will be seen to possess four points where 
the conductors intersect—usuallv called the nodes. The 
voltage v at one of these nodes is known as it is a feeding 
point, and three equations can be written down expressing 
the relation between this voltage v and the unknowns, 2, v, 
and vg. It will be remembered that, in our previous investi- 
vation of the composition and resolution of currents, the 
equation 
R R 
holds good for any conductor, where V, and V, are the end 
voltages, R is the total resistance, and У(с.т.) is the sum of 


the moments of the currents reckoned from the point V, and 
C, 1s the current entering the node at С.. 


« V,—V 
С„=-? (423 1 (c.r.) 


K V; 
Fic. 7. 


In Fig. 7. i£ the load currents in AD are generically C,, the 
resistances from A are лу, and the total resistance R, then the 
sum of the moments of the load currents about А is Xc,r,. 
The resultant current at D is equal to 


and for DK 1s 


Ву Kirchhoffs first law the sum of these three currents 18 
zero, thus leading to the following equation : 


Mea Vim Y, iN. Net coSed eo SO, | тск?» 
Eri ét oc 1 “э 


If there are n conductors meeting at the node D, there will 
be n terms on each side of the equation. It is obviously 
necessarv to have a sufficient number of similar equations of 
this form (in the present example three) before the unknown 
quantities can be found. The statement of these equations 
with a closed network is always possible, but 1f it consists of 
complicated meshes intervening between the feeding points, 
where the voltage is known, the set of simultaneous equations 
may amount to a considerable number. In such cireum- 
stances recourse must be had to determinants for facilitating 
the solution. Numerical examples embodving their use are 
out of place in this work. but the instance now considered 
shows clearlv the application of the general theorv. 

Referring to the plan of the network and its loading, as 
shown in Fig. 8, the following relations between the voltages 


A 


at the f 
f E nodes NT Т, V а 1 | 1 
ot 100 volts sog 8nd v, which ig 


б Can be at once established mo Supply pressure 
(1) Кее а v. — | | 
М D + è tc b "ist 
y ы — 6 * ў + К a ‚1 А 
Ga JC 1) ота) 
-20x9-F10x i x 19.6 
ай зш UE 41x E6x8410»4 
11 К å 
(2) AE | et  {,— г, _30 x6 4x? 


9216) 4.3 5.3 ^ ^g 3 +0. 
(3) ы #& "pct. Vo — Vi 


q(14-10). A-4444) о 
_ 20x10 10x 104-6 «644%9 
о 
ations gives the following results :— 
t,—97-2, 


— 


The solution of these equ 


These с; Jacka Я ls 
tlie MM iN Бе checked by working out the several drops to 
ae same points from the values of the current in the con- 
ductors already found by the “ cutting point " method. 


4 20 


10 


v « 100 volts 


From these values of v, vj, v, and v, and the known 
resistances and loads, the current in every section of the 
system сап be ascertained, in order to see that the safe 
current density is nowhere exceeded. 


CONSIDERATIONS RELATING TO THE PARALLEL 
WORKING OF ALTERNATORS.* 


hY JAMES R. BARR. 


Summary —in this Paper are discussed the various causes which lead 
to the unstable operation of and ап examination of what precautions 
must be taken in the design of an alternator in order that it may work 
satisfactorily in parallel with other sets. 

Effect of Engine Gorernor on Distribation of Load. —When severe! 
alternators are worked on the sme ‘bus-bers the emount of power 
supplied to the network by each machine depends elmost entirely 
upon the гла of advance, ф. of its Induced voltage, E;, with respect 
to the “bus-ber voltage Е. The megnitude of this angle is only 
dependent on the elternstor losd end if the speed of the engine 
elters with the lord it cen Бе reguleted by the governor. When 
severe] identical end equelly losded elternstors сте connected to 
the some ‘bus-bers and driven by identical machines the load will 
not nocess^rilv be equally shared between the mechines. For the 
meen »ngular velocity of the machines will, fore considerable range 
of output, lie hetween those limits of speed which the engines can 
heve without the governor acting, and thus at this mean speed the 
mechines may be loaded unequallv. Governors of the isochronous 
or static type, which maintain a constant speed independent of the 
position of the governor balls, are, therefore, unsuitable on alternator 
engines, With a governor of given stability, the stecper the speed 
ы шлш nee КУ cdd eg BN et ee he ee 

* Abstract of a Paper read by Prof. F. G. Baily befure the Glasgow 
Local Section of the Institution of Electrical Engineers on February 14th. 
Oving to the death of the author the consideration of this Paper was 
pM from December 13th, 1910, the date originally fixed for its 

cading. 
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Curves the shorte TM 
will be ee limits of output during which the ongines 
the distribution of е space and the more uniform 
On this account a Jarro о between the various machines, 
parallel runnine is eae. governor drop is an adventege in so far ag 
Iteration in the о ed 5 but a огде drop elso involves а Гега 
load. . Hence TR A current hetween no load and full 
greater than is Е | ү. Kov pu should not he chosen 
the frequency must m ilie SNC e parallel working. Where 
tiene UNITA eM lods it Is necessery to elter 
| eness of the governor es the losd varies, end this mev | 
performed either by hand с i еи 
hand regulation is ite d ru For lighting plents 
losd ido cs : ne И B herent, but for power plents where the 
ЕВ e. o i bs A eutomatie regulation, which usually 
pega en electric телу controlled from the switehhosrd, 
пиа, y adjusting the settine of the governor, therefore, it 
13 possible to alter the loading of the machine. 
Phase Displacement and Synchronising Current.— И the lord on an 
eltern»tor is deercesed, р, chenge of speed occurs before the governor 
cen ect, with the result that a nesrly-true watt current is Шеше 
in the ermsture, thus cousimg the cltemstor to reterd in speed. If 
the load is increased this current becomes 2 motor current and 
ececlerstes the alternator. In the cese where two machines of 
eque] output ere working in perellel any phase displacement of one 
will have the seme effect on thet machine as stated shove, but. in 
edition, the other machine will be equally end oppositely effected. 
Thus, if the pli»se displacement of the first machine be positive the 
synchronising current is æ» generator current with respect to it, but 
o motor current with regerd to the second machine. The latter 
machine is thus accelerated owing to the increesed input, while tho 


first machine is retarded. 


| Oscillations.—-Free oscillations are set up by changes in the momen- 
tum of the moving system which cause phase swinging about the 
synchronous position and by connecting en elternator slightly out- 
of-phase to the "bus-bors..— The former eliss are gradually damped 
out by mechanical end electrical forces; while the latter are harm- 
less if they do not throw the alternator out of step in the first instance, 
The importznee or otherwise of the free oscillation: depends almost 
entirely upon the sign of the constant, R. denoting the moment. per 
unit angular velocity; that ix, upon the мау they are damped. If 
К is positive the oscillations will gradually diseppeer. If А is negative 
they will merease according to èn exponential law until the machine 
falls out of step. In. prectice, however, the arrive! of this latter 
state of things is generally prevented by verious forces such es the 
local currents induced. in the substenee of the armeture conductors, 
ond the effects of currents induced by the oscillstions in the pole 
pieces, the field coils end amortissems., The eddy currents induced 
in the iron and copper of га alternstor are, moreover, generelly of 
such magnitude as to assign » positive value to А, 

Periodic Time of a Free Oscillution.—-Vhe frec oscillations of èn 
elternstor may be compared with those of » ring which is connected 
Бу moans of 2 spiral spring to а fixed centre. They, therefore. vary 
eis the square root of the moment of inertia and inversely es the ratio 
of short-circuit current to normal full-Iosd current. In. order to 
obtain as stesdy running гч possible the time of swing should be 
long, end it is, therefore, en advantage to design ги eltemetor for a 
high resetanee. Machines with inferior reguleting properties ere, 
in feet, better suited for porsllel working then similer msehines 
designed for very close regulation. 

Where free oscillotions ere tho only ones, no trouble will ke 
experienced т parellel working of machines of normsl design, and 
this is proved by the feet thet turbo-alterns tors. owing to the uniform 
driving torque of the turbines, heave given preeticeally no trouble 
when operated in рег» Не. However, when the elternetors ere 
driven by reciprocating engines, the problem is more complicated. 

Forced Oscillations.-Vhe free oscillstions whieh Вахе just been 
discussed ere those executed by the eltemetor when disturbed by 
ò temporary chonge of conditions. eg., whea switehed into paralel 
with other machines before хе synchronism is obtained. or when 
the losd on the m»chine is suddenly cltered. These oscillations in 
themselves are not likely to esuse instability of working, but should 
their periodic time be the s»me әх, or approximate to, other oscillis- 
tions impressed upon the alternstor by the prime mover, steady 
motion will, unless the free oscillations are otherwise damped, be 
impossible гл the phenomenon of hunting occurs. 

The oscillating torque of à reciprocating engine will, of course, 
cause га oscillation of the megnet wheel round the svnchronous 
position, but the angular displacement will be by no means in phase 
with the oscillating torque. The speed oscillations will, in fact, 
lag by just a quarter of a period behind the torque oscillations, If 
no other verisbles are acting on the rotating field system then the 
displacement is exactly the inverse of thet due to the primary 
oscillating torque, At the instant the accelerating force is yreatest 


^ 
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the backward displacement will be a maximum, and the machine at 
that instant therefore supplies less than its normal power to the 
'hus-bars. And it can be shown that the maximum phase displece- 
ment of the rotor due to the uneven turning moment of the prime 
mover is directly proportion! to the coefticient of speed variation 
and inversely proportional to the number of cycles per revolution. 


Effect of Synchronising Torque upon Displacement resulting from 
Forced. Oscillation.—When the rotor of en alternator working in 
parallel with others deviates from the synchronous position a torque 
is set up tending to pull the field system back to the mean position. 
The determination of this svnchronising. torque by continually 
adding on the displacements due to any oscillating displacement 
would be very laborious and has been simplified by the introduction 


q 
1—4 
of the synchronising to the variable torque and can be determined 
bv a vector diegram. When q approaches 1 in value the displece- 
ment inereases very rapidly, end it is therefore advisable not to 
xpproach this volue too closely, for oscillations once started may 
increase so rapidly es to render parellel running impossible and to 
make the alternator drop out of step. Free oscillations are, how- 
ever, more or less damped by the presence of a third torque caused 
bv the magnet wheel not being in perfect svnchronism with the 
field. This has the effect of decreasing the initial displacement. 
hut unless its value is nearly equal to that of the primary torque the 
action of amortisscurs will have little effect in diminishing the mecha- 
nicel oscillations. 

As regards the critical periodic time of an oscillation, it should be 
made at least 1-417, where T,—30; Кн, R being the revolutions per 
minute and n the number of unipoles per revolution ; that is, the 
neturel frequency of the alternator should not exceed 70 per cent. 
of the frequency of the impulses impressed by the prime mover. 

In practice a number of machines of different types and speeds 
mav have to run in parallel—e.g.. turbo-alternators have to operate 
in parallel with other alternators driven by reciprocating engines. 
In such cases it is not only necessary to avoid equality between the 
natural frequency of the machine in question and the impulses due 
to its own prime mover, but also with the impulses from {һе engines 
driving the other sets. However, the prevailing type of steam 
engine in this country runs 2t such æ high speed that most of the 
difficulties of parellel working are evoided, but in the case of alter- 
nators driven by gas engines ог slow-speed steem engines the possi- 
bility of trouble from reson*nec should Бе cerefully investigated. 

As fer es perellel working is concerned the permissible суейе 
irregularity should, for > given phese displzeement. be proportional 
to the number of cranks end inversely. proportions] to the number 
of poles. While figures go to show thet in so for аз рогаПе running 
is concerned а low frequency is an гугле, for then à lerger 
coctliciont. of speed verietion will he permissible, thus rendering it 
possible to work with а smeller flv wheel mess. 

In medium sets the size of the flywheel as determined by the 
engine builders for г good standard сусПе irregularity will generally 
he ample to keep the critics! periodic line above thet mentioned 
above. In machines where the critical value is likely to be 
epproached, the most satisfactory commercie.] result is obtained by 
ь compromise between г, large flywheel and a small short-circuit 
current. Of course, when nesr to resonance, dampers should zlweys 
Бе fitted into the pole-shoes, and provided the primery oscilletions 
ere kept small, these mèy be sufticient to prevent hunting. even 
though complete reson^nee should nearly occur. 

If the shape of the E. M.F. waves of the machines working in 
parallel is dissimilar there will always be a resultent E.M.F. acting 
round the circuits between the armatures. Should the weve-form 
be very dissimilar the oscillations may be great cnough to re-inforce 
the free oscillations to cause hunting and render parallel working 
impossible. For although the oscillations of power from this czuse 
may not be large enough to cause unstable working. they increase 
the copper loss in the armature, end, further, should the periodic 
time of the forced oscillations approach too closely the nstural 
period of the machine, the interference due to dissimilar wave- 
shapes mey tend to produce resonance when large fluctuations in the 
load take place. 

In machines with earthed neutral points the resultent E.M.F. 
duc to differing wave-forms will set up local currents between the 
generators through the earth wire. The resultant E.M.F. due to the 
fundamental waves tending to send current through this carth 
circuit will be zero, but since the third, ninth. &c.. harmonics are for 
а symmetrical winding in phase with each other they will produce 
currents in this circuit. The triple frequency currents are the most 
important, especially on full load ; experience shows they are the 
only ones that need be considered. For the apparent impedance 
of the armature winding. as far as these currents are concerned, is 


of a multiplving factor. ‚ due to Rosenberg, where 4 is the ratio 


very smell, unless the true self-induction of the windings has an 
abnormally high value. "This explains why very high triple fre- 
quency currents are observed in practice. even when the wave-forms 


| of the phase E.M.F.s of the alternators contain relatively small 


third harmonics. Owing to the wide slots, long air-gaps, and small 
number of conductors, turbo-alternators have a much lower react- 
ance voltage than slow or medium speed machines designed for the 
same output. Hence, these triple-frequency currents will be more 
pronounced in turbo-alternators than in slow-speed sets, and this has 
been amply verified in practica] working. 


A TELEPHONE AUTHORITY FOR GREAT BRITAIN.* 


BY Н. LAWS WEBB. 


The telegraph service in this country. which is à Government 
monopoly. is now conducted at a loss of about £1.000,000 a year, and 
it may therefore be said that, as the origine] estimates on which 
this monopoly was based showed a profit as a business undertaking, 
the telegraph department has been a great financial failure, Nor is 
this all. for this monopoly has saved the Post Office from com- 
petition and further has enabled it to restrict the development of the 
telephone, There are now 644.000 telephones in use in this country. 
instead of about 3.000.000 as there should be had there been the same 
development in regard to population as obtains in America, Even 
if the Government telephone service showed a profit, it would still 
not be developed at the rate necessary to meet the business require- 
ments of the country. for the simple reason that the financial control 
would be vested in the Treasury. and not in those directly responsible 
for the eonduct of the business. Treasury control of public money 
must in its nature be narrow and rigorous, and cannot be stimulated 
by the commercial considerations which are of the first importance 
in dealing with а rapidly expanding enterprise. Much prejudice 
has been aroused against the extension of the telephone licence to 
an ordinary private company. end on the other hand a large bodv of 
publie opinion is opposed to State monopoly. А solution ean be 
found which meets both views. 

The solution consists in creating g Telephone Authority on the 
lines of the Port of London Authority, which would take over the 
whole t lephone business, both National and Post Office, and would 
operate and develope the telephone service of the whole country on 
commercial lines. The total telephone capital involved is approxi- 
mately £26.000,000, and while the constitution of the Telephone 
Authority would be a financial operation of great megnitude it 
presents no insuperable difficulties. The Telephone Authority could 
exchange its stock for the existing securities. or could reise money to 
purchase the plants for cash, or in the case of the Post Office telephone 
plant could assume responsibility for the termineble annuities on 
which the Government telephone capital has been raised. The 
difficulties which may occur in working out the financial details are 
nothing compared with the advantages of placing the whole telephone 
business under a single authority. which would be а commercial 
body. and would reedily obtain the continuous flow of new capital 
necessary for the development of the telephone through the country. 
This flow of capital can only be obtained if the enterprise is pro- 
ductive. end it can only be productive if operated under com- 
mercial conditions. The dividends would be fixed at a figure which 
would tempt the investor, and if excess profits are made as economies 
in working are effected. part of such excess profits could be applied 
to a bonus on the capital and pert to reduction of rates or increase of 
facilities for the benefit of the public. 

The Telephone Authority would take over the Natione! Telephone 
Company's staff, and the Post Office and municipal telephone statfs, 
thus seeuring the continued service of those experienced in a highly 
technical and specialised business. This would benefit the business 
itself. and would allay the present feeling of unrest т a large body of 
skilled workers up and down the country. The transfer of some 
18.000 employees to the Post Office staff would Бе avoided. thus 
preventing the increase of politica! agitation in the Post Office, with 
the results of which all members of Perliament are familiar. With 
the whole body of telephone workers under commercii] management. 
this political agitation would entirely disappear so far as a large and 
growing staff of employees is concerned, The conditions of employ- 
ment, the opportunities. end the general results to the workers 
would be more satisfactory to the great majority of them in an organi- 
sation imbued by the commercial spirit thin in a Government 
department. The gencral direction of the Telephone Authority 
would be vested in a Board of Management having. besides repre- 
sentatives of the stockholders, representatives of the Post Office, the 
Treasury, the Municipalities and the Chambers of Commerce. 
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Nuch a broad representation would give the commercia! and land sodium hydroxide. The general process of Luckow can also be 


financial control essential to the sound working of a great technical 
industry having almost indefinite expension before it. and the 
requisite measure of publie control to safeguard Government 
interests and the interests of the general public as to efficiency and 
adequacy of service. rapid development and reasonable rates. At 
present agitation is being condueted by some Municipalities and 
Chambers of Commerce on the question of rates; if the Chambers 
of Commerce and Municipalities were represented on the Board of 
Management of the Telephone Authority, they would be better able 
to inform their constituents of the real merits of the telephone busi- 
ness, and of its difficulties and requirements. 

A Telephone Authority for the whole country, conducting the entire 
telephone service of the country on commercial lines, would have the 
following advantages :—The interests of the public would be more 
effectively safeguarded than under а Government monopoly. Ву 
maintaining & commercial organisation the development of the 
telephone service would be continued more горку. more economic- 
ally and more efficiently. The Post Office would be assured of а 
growing income in royalties; under Post Office ownership a deficit 
on the working of the telephones would probably occur. as has 
happened with the telegraphs. Direct political control being 
eliminated, the development of political agitation and pressure on 
members of Parliament. already an evil of considerable magnitude 
in the Post Office, would be arrested so far 2s the telephone staff 
is concerned. А large body of skilled workers would be employed 
under conditions promising steady improvement and development 
with the rise in magnitude of the industry. 


DISCUSSION. 

Мг. тахт Млентх (Chairman of the Council of the Chamber) said 
England was woefully behind some other countries in the matter of a 
telephone service. He did not altogether blame the Telephone Company. 
for it had been struggling manfully against tremendous odds and difti- 
culties. The London Chamber of Commerce had had the matter under 
consideration for some time. and had delegated its most important com- 
mittee to make a special inquiry and report. 

Mr. GILBERT BARTHOLOMEW said there remained time for commercial 
interests to wake up and see whether the proposals in the agreement 
between the National Telephone Company and the Post Office were in 
the best interests of the country. Nothing could be worse, he thought, 
than that the telephone service should fall into the hands of the Post 
Office. 

Мг. А. Tomatix thought that the excellence of the Post Office depart- 
ments was a guarantee that the telephone system would be efficiently 
and satisfactorily worked when it passed into the hands of the Govern- 
ment. 

The Chairman (Lord Оезвовогон) said if the Post Office management 
of the trunk lines was any index whatever of the future management by 
the Government of the telephone system. he hoped it would never pass 
into their hands. Не thought it would be a great misfortune for this 
country enormously to increase the number of paid civil servants, who, 
organised and in combination, brought pressure to bear on members of 
Parliament, and got better terms than they would get under other 
clroumstances, 


THE APPLICATION OF ELECTROLYTIC METHODS TO 
MATERIALS USED IN THE PAINT AND VARNISH 
INDUSTRY. * 


BY DR. F. MOLLWO PERKIN, 


The questions which come up for consideration in this connection 
аге: In what way can electrolytic methods be employed in the 
colour and varnish industry ? Can products be produced electro- 
lytically which in physical and chemical properties are equal to or 
better than those produced by other methods, end can these pro- 
ducts be produced so as to compete from the point of price. 

It will be best in the first place to deal with that always-to-be-fallen 
back-upon substance—white lead. The production of white lead 
has been very much studied. and several very ingenious and neat 
methods have been suggested. Bleeker Tibbits places lead elec- 
trodes in а beth consisting of sodium nitrate and ammonium саг. 
bonate or sodium nitrate and ammonium nitrate. Carbon dioxide 
is blown through the bath. causing the formation of lead carbonate. 
Ferranti and Noad used lead anodes in a bath of ammonium acetate. 
Ammonium bicarbonate is fixed with the lead acetate thus formed 
to produce white lead. Browne and Chaplain electrolyse a solution 
of 10 deg. Be sodium nitrate in a divided cell. The anodes are of 
lead and the cathodes of copper. Lead nitrate and caustic soda are 
formed, and the two solutions are mixed to produce lead hydroxide 
and sodium nitrate. The lead hydroxide is filtered off and the 
sodium nitrate returned to the electrolyser. Тһе hydroxide is then 
stirred up with a solution of sodium carbonate to produce white lead 
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* Abstract of a paper read before the Paint and Varnish Institute, 


applied for this purpose, but its drawback is the very dilute solutions 
which are employed. 

АП the processes mentioned above, with the exception of that of 
Luckow's. require the use of diaphragms, and these are diffeult to 
obtain. Further, secondary reactions take place at the electrodes, 
white basic lead compounds form at the anode. and these, of course, 
lessen the yield. Much care and experimenting із, therefore, neces- 
sary in carrying out successfully an electrolytic white lead process, 
if it is to be commercially successful, 

Zine white can be prepared in а somewhat similar manner. А 
warm solution of sodium sulphate or other alkali salt, the corres- 
ponding zine salt of which is soluble. is electrolysed. Zine plates are 
used as electrodes, and the zinc sulphate formed is precipitated by 
the sodium hydroxide as zinc hydroxide. Tibbits produced coloured 
white lead by using another metal—e.g., copper—along with the 
zinc anode. "The depth of the colour depends on the relative arca 
of the lead-copper anodes. By a similar method chrome yellow can 
be prepared, using sodium or potassium chromate instead of sodium 
carbonate. 

Browne and Chaplain made lead chromate by first producing lead 
nitrate ог acetate in a diaphragm cell with lead electrodes, and an 
electrolyte of alkali nitrate or acetate, The caustic alkali produced 
gradually overflows. and сап be continuously collected. In another 
vessel a solution of chrome alum is treated with caustic alkali, The 
precipitate is filtered and washed, and then dissolved in excess of 
caustic alkali. This solution is then electrolvsed, after being mixed 
with sodium chloride in the anode compartment of a cell, and thus 
converted into chromate, At the end of the operation the lead 
solution and the chromate solution are mixed. Potassium or sodium 
chromate can be produced by electrolysing in a solution of potassium 
or sodium hydroxide with anodes of high-grade ferro-chrome. 

To obtain metallic hydroxides a metal anode and carbon cathode 
is used. In such а case partial disintegration invariably takes place, 
and particles of the metal fall to the bottom of the electrolysing cell, 
thus contaminating the electrolyte; the anode should be wrapped 
т à piece of cloth or parchment. It is an advantage to keep the 
solution well agitated by causing the anode or cathode to rotate by 
blowing air rapidly through the solution, One great advantage of 
this method is that the solution always remains neutral. 

Metallic sulphides can be obtained in a manner analogous to that 
in which metallic hydroxide are prepared. Copper sulphide is made 
the cathode in a solution of an alkaline chloride, nitrate or sulphate, 
and the metal the sulphide of which it is desired to prepare the anode. 
Copper sulphide is practically the only sulphide that can be used as a 
cathode, for. unlike most of the others, it is a good conductor. When 
it is employed in the form of a powder it is packed round a rod of 
copper and enclosed in a stout linen bag. И should then be elec- 
trolvsed for а short time with an insoluble anode. that the outer 
portions of the cell may become saturated with the alkaline sulphide. 

Vermilion can be prepared electrolytically by using circular copper 
plates in а wooden vessel. Mercury covers the plates to the depth of 
about Tem. The plates are connected to the positive pole of a 
dynamo, the cathode being a copper plate which has been electro- 
lytically coated with iron. The bath is filled with a solution of 8 per 
cent. ammonium nitrate and 8 per cent. of sodium nitrate. Ап iron 
pipe bored with holes is employed todeliver а constant stream of sul- 
phuretted hydrogen during the electrolysis, Ву this means red 
mercuric sulphide is obtained. | | 

When à highly eoncentrated solution of ammonium or potassium 
thtocyanate, rendered slightly acid by the addition of dilute sul- 
phuric acid. is electrolysed with an insoluble anode, а vellow preci- 
pitate known as сапапие is produced, The exact formula of this 
substance is not known, but it is soluble in alkali carbonates and can 
he used for dyeing silk and wool. 

Azo-colouring matters are produced when an amine. a nitrate and 
coupling substance, such as phenol, are mixed together and sub- 
jected to electrolysis in theanode compartment. Orange II, Japan red 
and other organic substances have also been obtained electrolytically. 

As regards the varnish and oil industry, little has been done: but 
ozone 13 employed for bleaching and oxidising oils, and this is obtained 
electrolyticelly. 

To sum up, white lead and certain metallic pigments can be made 
by electrolytic means, but the subject has not been very largely 
worked at as vet. There is room for research, and such research 
would prove of great value to the paint and varnish trade. Electrical 
power can now be produced at a very low rate, so that the cost of 
power is not the hindrance it would have been some years back. Tho 
actual power cost might be almost negligible, provided the pigments 
obtained were better either in colour and shade, or in state of division, 
than those by other methods. Or again, if certain pigments which 


are not readily obtained by other means could be more easily made 
electrochemically, | 
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“THE ELECTRICIAN’? INDUSTRIAL SUPPLEMENT. 

With ** ig ELECTRICIAN ” for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplements,” to be published from time to time 
with “Tue ELECTRICIAN." Тре fifty-third issue of the Supplement 
published (Gratis) with the number of “Тик EnrcrBiCÓAN" for 
September 23, 1910, was the last of the monthly issues. “Tue Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT” to “THE ELECTRICIAN " is now 
issued weekly (Gratis). It will befound towardsthe end of the present issue. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistica] 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of * The Electrician ” for January 6. This 
Supplement (Tables IV., V. and VI.) dealt with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table HI., Electric 
Power Companies, was published (Gratis) with our issue for January 
13; Table L, Electricity Undertakings with no Tramway Load. 
was published (Gratis) with “Тре Electrician" for January 20; 
Table Ia., Electricity Undertakings taking Supply “in Bulk," and 
Table IL, Electricity Undertakings with both Lighting and Traction 
Load, was published (Gratis) with our issue for January 27. With 
the number of “The Electrician " for February 10 were issued 
Tables VII. and VIII., Electricity Works and Electric Tramways and 
Railways in the Colonies and some places Abroad ; and with the 
issue of “The Electrician ” for February 17 a complete Alphabetical 
Index for Tables I. to VI. was published (Gratis). 

READY NEXT WEEK.- The complete set of tle Tat!es in Book 
form, corrected to Feb. 20, 1911. Price 6/6, post free, or on hard 
paper for rougher handling 8/6, post free. 


LONDON TRAFFIC. 

The appearance of the third Annual Report of ihe 
London Traffic Branch of the Board of Trade once more 
сайх attention to the trouble from whieh Londoners suffer 
so much; namely, the difficuléy of rapid. transit in ihe 
metropolis. There is much of mteresi m the Кероге, bat 
mos; of ilie subject matter is old. Tc is dared October 51, 
1910, and now we are in February, 1911, vec most of ilie 
information whieh is given refers vo the vear 1999. More- 
over, there is not much consolation to be found in 165 pages, 
for it is lavgelv а story of passenger стае overcakiow ihe 
facilities provided for it, and of the ditfieulites to be met in 
providing any further accommodation, Yet there are, un- 
fortunately, cases (such as the City & Great Northern 
Railway & the North London Ва мау) in which the 
facilities offered are not used sufficiently to give а profit- 
able result. 

Street trafħe in many. parts of the metropolis is in a 


t hopeless state, and must remain so unless stringent regu- 
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lations are adopted, or until the streets are widened at an 
enormous expense, When the first mocor-omuibuses 
appeared permanently on the streets thev were welconied — 
apart from their noise and smell—as providing а com- 
paratively rapid means of transit from place to place; but 
during the few vears that have intervened the traffic 
has so increased, notwithstanding the displacement of 
the horse-drawn cab by the motor cab, that in the more 
crowded thoroughfares progress is as slow as in the days of 
the horse-omnibus, and reasonable speed is impossible 
before night. The traffic Increases vear by year, so that 
speed in a vehicle is a useless property owing to obstruction 
bv the more slowly moving vehicles. In. this connection 
attention is called in the Report to the great obstruction 
caused by centre standards whether for tramwavs or for 
lighting, and it is to be hoped that their use will be pro- 
hibited, however effective they тау be in other respects. 

Tramways only afford a partial remedy for this side of 
the case. London now has а magnificent net-work of 
tramways, with huge carrving capacity, and the facilities 
in this way have been immensely improved during the lasi 
few vears. Yet the fact remains that, alihough tramways 
relieve the trate in one sense, they cause considerable 
obstruction of other traffic owing to their inability to draw 
to one side of the road io take up and sct down passengers, 
Моше of the streets in the neighbourhood of the Elephant 
and Castle afford a good example of this difficulty. On the 
other hand many street improvements have been introduced 
in London on account of ihe tramway svstem, though it 
must be admitted that the improvements have not alwavs 
been carried out where most urgent. Sir HERBERT JEKYLL. 
in the Report before us, calis attention to this fact and 
points out that in several cases highly desirable streci im- 
provements have been postponed because the tramway 
policy of the London County Council rendered other im- 
provements necessary, 

The position. resolves iiself inio the cousideraiion of (1) 
trafic in the central area, and (2) connection with the 
suburbs, Аз regards the first, the traffic on the surface 
cannot be materially improved except by siringent regula- 
tions, by further drastic alterations. in the sireeta, or by 
removing still more of the traffic to subways. "The existing 
tube railways cannot very well do more ihan they are at 
present doing, for it will be admitted that the running of 
41 trains per hour in each direction, as on the Charing Cross, 
Buston & Hampstead. Railway, is an achievement which 
can hardly be surpassed. 
| In regard to traffic io and from the suburbs ihe posicion 
is brighter. There is practically по growth of London 
railways at the present time, bus the services are being 
improved, and in many cases the companies have decided 
to abandon any effort to retain the shore distance traffic, 
this being lefi to the tramways and omnibuses. From the 
роте of view of the electrical industry the mosi promising 
feature is the success of the electrification of ihe suburban 
sections of the London, Brighton and Souch Coast Railway, 
and it is likely that the success of this experimené will 
produce a marked effect on the policy of other railways. It 


I5 а curious face that the iraflie regained by the London, 


Brighton and South Coast Railway on the South London 
line does not appear to have affected the traffic on the 
tramways; in other words, the trafic obtained is new 
trafhe—at least, that is the result suggested in ihe Report. 

Г will be gathered that the Reporé is mainly concerned 
with the present and the past. But what of the future ? 
Much work has been done by the Trafhe Branch of the Board 
of Trade to bring their information up to date, and this 
work is most important. [t is suggested that wide arterial 
roads should be made зо as to give proper communication 
between the metropolis and the suburbs, and it is pointed 
out, very properly, thai the construction of such roads should 
not be deferred. Every year that passes makes the work 
more costly, owing to the greater alteration it involves and 
the enhanced value of propertv. In. fact, within the 
metropolis the cosi has risen enormously in this way during 
the last few vears, and renders it very difficult to effect 
suitable aléerations in streets in the central area. On the 
other hand, the amount of money ‘lost daily by individual 
delays must, in the aggregate, be a very large sum per 
annum. 

Additional tube railways would be an advantage, but 


there is little inducement for private enterprise to undertake > 


the task. We suppose it is too much to hope that the 
municipal bodies involved will advance ihe money necessary 
for the construciion of such tubes, the tube being then let to 
private enterprise to equip and run for a definite number of 
years. This enlightened policy has been adopted in New 
York and in Paris, but there the municipal spirit docs not 
run so high as in this country, As regards railway clectri- 
fication, this must work out its own salvation. 

Finally, we may perhaps ask: How long are these Annual 
Reports to continue without. definite resulis? There is 
е use in getting out schemes if they are to be shelved 
indefinitely, or even if thev are to be put on one side for 
some years, by which time the information on which they 
are based will be out of date. Fi is sincerely io be hoped that 
the Government will sce its wav to ereate a London ‘Traffic 
Board with ihe support of the municipal bodies, and that 
it will proceed to acc vigorously, Investigations. and 
reports аге excellent im their wav, but the citizens of 
London have a right to expect something more tangible, 


REVIEWS. 


(Copies of the undermentioned works can he had from Тик ELFCTRICI 
r s ELFC ЛАМ Office, pot 
free, on receipt of published price, adding Sd. for books publi pi 
10 per cent. for abroad or for foreign books. ) Сова А 
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Die Dampfturbinen. By Prof. A. ЗтоготА. 4th edition. (Derlin ; 
Julius Springer.) Pp. ху. +704. Price 305. nett. 

_ We have now the fourth edition of this work before us. It is 
five veers since ihe lest edition eppeared, end during this 
period the sieem. turbine tidusiry hes mede exireordiuerv 
progress in all из bronches. Et is noi. therefore, surprising to 
lind that the new edition contains neerlv twice the “mount of 
Written matter and 2 proportionace incresse in che number of 
illustrations, 

* LI . » . * 

The book is divided into 11 mein eh "peers, or sections, end 
: 2) `+ LI LI ii 7. 
appendix. Generally speaking, the previous errengement 
r. ' A - * : . ME . 
as been retained, an important exception being the second 


cl iL e i Is X ` 7 ' ү ap e Ч LI 
(рет. This deals with pure ihermo-dynamies, and explains 
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the steam entropy chart and Mollier's steam table. Some of 
the corresponding notes, though not so fully developed, 
formed part of the appendix in the third edition. А third 
chart has been added giving entropy for gases, and this is 
described in the chapter on gas turbines. 

A large portion of the book is again devoted to theoretical 
considerations, and takes account of a wide field of contem- 
porary research. Мапу of the problems have been investi- 
vated by the author in the Zurich laboratories, as, for instance, 
the question of leakage loss in reaction type turbines. 

One of the most fascinating sections of the book is that deal- 
ing with constructional details. Here we have a thorough 
analysis of practically everv part of all the best known types 
of turbines. As the author rightly remarks, flexible couplings 
have frequently presented considerable difficulties, and have 
often been а source of trouble. One would, therefore, have 
heen glad to have seen this subject more fully dealt with. The 
questions of balancing and of critical speeds are set out in con- 
siderable detail. The author considers Dunkerley’s investiga- 
tions the most valuable contribution to the latter subject. 

The next chapter is devoted to descriptions of various types 
of turbines, and contains a vast number of illustrations, with 
many, excellent sectional and detail drawings of most of the 
better known turbines. 

Nome of the designs shown are now obsolete. On the other 
hand, many of the illustrations represent quite up-to-date 
practice. Westinghouse turbines are fully dealt with, but it 18 
curious that no reference is made to this firm’s later designs, 
which have been carried out on the Rateau principle. 

Many steam consumption tests are given in this section, 
Unfortunately, 16 is quite impossible to arrive at definite con- 
clusions as to the relative merits of various types from such 
figures, as № would hardly be feasible to attempt to check the 
degree of accuracy with which they have been carried out. The 
author has reproduced some tests taken by Gensecke at Char- 
lottenburg Technicel High School on a 300 kw. Parsons type 
turbine. All the blading particulars of this machine were 
placed аё the euthor’s disposal, and he has given a most 
interesting analysis of the results obtained, based on theoretical 
considerations of the design. This section elso conteins 
portraits of the two pioneers of the industry, together with a 
few biographical notes. 

Whereas the last edition made very short reference to marine 
turbines, this subject has received full consideration in the 
present volume. Much space Is devoted to a description of the 
turbines of the " Mauretania " and “ Lusitania," and the 
reader is made ecquaimted. with the latest designs by Brown, 
Boveri, Curtis, Zoelly and other makes. The author mentions 
some experiments carried out on land by the Westinghouse 
Machine Co. with geared turbines for marine. propulsion, but 
he has not referred to the trials carried out by Parsons on the 
`` Vespesien."* Possibly the resulis were received too late 
for inclusion 1n the present edition. | 

А short chapter deals with exhausé steam and back-pressure 
turbines, but not in very great detail. Condensing plant pro- 
blems and designs are gone into more fullv than in the last 
edition, and some of the recently developed rotary air pumps 
are illustrated end described. The last chapters are devoted 
to selected problems of theory and design, and contain some 
hiscoricel notes. 

As їп the third edicion, the appendix deals with the future 
prospects of thermo-dynamical machinery in general, and 
includes a short chapter on gas turbines. There is a short 
account of the famous controversy between Swinburne and 
Perry on entropy, and extracts are given of some of the letters 
which appeared in this journal at the time. 

Reference should be made to a very complete alphabetical 
index. 

The whole book is clearly written, and is characterised 
throughout by the author's complete mastery of the subject. 

R. J. KAULA. 


ipe read before the Institution of Naval Architecte, March 10, 


Ueber Ausschaltvorginge und Magnetische Funkenloschung. 
By Dr. Erca Рнплрр. (Berlin, 1910: Leonhard Simion.) Рр, 


үй + 62, M.3.50. 

The present volume is a publication in book form of a highly 
interesting and important investigation of the actions which 
take place on the opening of an electric circuit and of the mag- 
netic suppression of sparking. Ii пох only constitutes а valu- 
able theoretical contribution to the literature of the subject, but 
will undoubtedly prove of considerable practical utility in 
showing the lines along which improvements in the design of 
switches will be made in the future. Despite the universal use 
of switchs, forming, £s they do, the тов important connecting 
links in an electric circuit, their consiruction is more or less 
empirical, and very little is really known of the nature of the 
phenomena which manifest themselves when a live circuit is 
opened. 

The subject-matter is excellently arranged and clearly set 
forth. Го is divided into two main seccions. Рато I. treats of 
iho phenomena which occur on breaking a medium voltage 
con;inuous-enrren; syscem in air, and consists of three chap- 
ters. Chapter 1. contains а cricical historical survey of ihe 
work of earlier investigators. Ii is complete and up-to-date, 
and is sub-divided into two main divisions, respectively dealing 
wich observeiions and views on arcing when a circuit is broken 
and with investigations into the nature of the electric arc. 
Chapter IL. gives ihe theory of ihe subject and discusses in 
abbrevia;ed form the fundamental principles of the theory of 
the eleczric are ; the theory of arcing ; the predecerminaiion by 
means of ihe Ayrion equation of the curves and distances on 
breaking the circuits ; and the change produced by arc hystere- 
sis in the predetermined static curves when the current is inter- 
rupted. This chapter forms an excellent summary of the theo- 
гелем views, and, despiie its necessary machemaiical treat- 
meni, is very readable: i; also contains a number of useful 
curves. In Chapter Ш. a full description is given of the 
experiments, which were arranged and conducted with great 
skill by Dr. Philippi, in the Electrotechnical Institute of the 
Technical College аў Danzig, and it also contains an explana- 
zion of the resulis, which are furcher elucidaced by the aid of 
dingrams and curves. 

Pari П. is on the magnetic suppression of sparking, and 13 
also split up into three chspéers. Chepier I. deals with the 
meihods of magnetically extinguishing sparking, and contains 
also a literary survey of idis subject. Chapter IL. is а shori theo- 
recical one on the grc treated as а flexible, extensible conduc- 
ior, and on ions in magnetic and electrice fields. Ch»pier Ш. 
embodies the experimental researches on magnetically blowing 
out the ares which form on disrupting 2 circuit, and che results 
arrived at. 

In an appendix, the praccical application of these resulis 18 
discussed and tested. А summary briefly capiculacing the con- 
clusions of the invescigazion is also added, and is followed by a 
bibliograplvcal reference list. 

The book certainly merits close scudy. H. G. 8. 


International Language aod Science. Translated by Е. б, 
Donnan. (London: Constable & Со.) Pp. 87. 28. net. 


This book contains a series of pamphlets by different authors 
pointing out the need for a universal language. The thoughts 
of scientists could then be easily expressed, and these thoughts 
when so expressed would be universally intelligible. The 
author remarks that it is necessary at the present time 
thas scientists should know а least the English, 
French and German languages. But even these are not 
enough, for numerous works of scientific interesi are writien 
in Italian or Russian, while translation often muiilaces ог ob- 
scures the original meauing of the words. To get over this 
difficulty the authors propose vet another international lan- 
guage—one that shall be neutral. eesy to learn, easy to use 
and easy to understand. A method of communication fulfilling 
such conditions would, in our opinion, be no language but 
merely a row of dry symbols. The English language, which 
has heen gradually built up through centuries, and during that 
time has been constantly enlarged and enriched by new im- 
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poriacion, forms too often, simply on account of its richness, а 
difficulé medium for expression, even to those who know it best. 
To express a certain meaning more than one phrase, more than 
one sentence is required. The authors, with rigid scientific 
method, are going to substitute for these operations a symbol 
expressing one meaning—-a series of symbols to make up a len- 
guage. We venture to think thev cannot form a language in 
this мау. Such a row of symbols could never become a lan- 
guage, for it is the intricacies of words that form ihe l^nguage 
—not a row of symbols. Ме do not deny that a set of symbols 
universally intelligible could be formed. But the informacion 
imparted by these symbols would be dry and barren. Inter- 
national science could have no literature under such cireum- 
stances. It would simply have to content itself with labelling 
facis. 


А. Scheme for the Promotion of Scientific Research. By W. В. 
Priest. 3rd edition. (London: Stevens & Sons.) Pp. 83. 3s. 6d. 


The work dealé with in the present review is an enlarged 
edition of tha eriticised in Тнк ELECTRICIAN for October 22: 
1909. In it ihe auchor frames a practical scheme for the Siate 
aid of scientific research, and points оце how much the com- 
munity would be benefited by the subsidising of this class of 
work. In the extra pages which have been added in the 
present edicion he develops his theme by examples taken from 
the field of eleciricel invention, the idea being that cho slow 
progress of electrical engineering was solely due со the lock of 
funds possessed by Faraday and other pioneers, Possession of 
wealch doubtless relieves the inventor from much anxiecy, and 
ellows him full scope for his investigation. On the other hand, 
lack of wealth is an incentive without which many coniribu- 
tions (o our general knowledge would пос have been made. 
Probably the nei result is what it would have been in any case. 


place and the successful student passes out a qualified engineer. 
There is a stipulation, however, which is of considerable importance 
and must be complied with in order to gain the diploma, and this is, 
thet at least 12 months shall have been spent in practical work. For 
this purpose most of the students spend three months of each year 
(during the long vacation) in works, though а large number pass 
pert or the whole of the time in the shops before entering the college 
at АП, It will be noted that this requirement in general has the 
effect of making the student work during his holidays, and the 
disastrous results of the very long rest in the summer, so noticeable 
at English colleges and universities, are avoided. On the completion 
of the four vears course the student may remain at the high school 
for è special course of study with the object of obtaining the doctor's 
degree, and although this is occasionally accomplished in six months, 
the usual time is at least one vear. 

The nominel hours for lectures are from 7 a.m. to 7 p.m., but they 
are of course seldom filled, and the usual number during the week 
avereges 34 to 36, though the student is expected to fill up the empty 
hours by working on his own account in the college. and indeed this 
is quite necessary in order to finish the requisite work for the diploma. 

The drawing offices (of which there are six or seven) end the lecture 
rooms are remerkeble for their size, some of the theatres have seating 
соргейу for 400 or 500 students, while some drawing offices are so 
long thet it would be impossible to hear a lecturer at. the extreme 
end; esè metter of fact, however, no lecturing is carried on in these 
roonis, 

Owing to the svstem of compelling the students to gein workshop 
practice elsewhere, there are no workshops in the college in the sense 
thet one understends them in this country. "The leboratories, 
however, as might be expected, are fitted up on a very lavish scale, 
and are very large in order to accommodate so many students. 

The laboratories of the electro-technical department contain a 
very large number of dvnamos and motors of all types end ample 
scope is allowed for the advanced student to carry on research work. 
Old and obsolete machines as well as those of the most recent design 
ате emploved for experiments so thet the student тау be able to 
follow the effects of alteration of design by meens of their own 
observations. А notable feature of this department is the high- 
tension work performed. a good deal of research in this branch having 
been cerried out at Darmstadt. Voltages up to 150,000 ère used, and 
specially insulated rooms are provided, end it is to be noted that the 
work is not confined to the advanced students, but ix taken in the 
ordinary course by ell the students. There is elso a department of 
rediv-telegre phy, fully equipped. for despatching gnd receiving 
messages over long distances, including А етте liners. 

The central station for the supply of electricity for lighting and 
power is combined with the mechanical engineering laboratory, end 
the students work under commercial conditions. The power 
station is а large building of some architectural pretensions, about 
200 ft. by 50 ft., and as it is confined on all sides, в gallery is arranged 
èll round. strong enough to allow of small machines being run on it for 
testing. experimenting, «е. In the power station a 250 kw. Brown- 
Boveri-Parsons direct-current. turbo-gencrator is usually employed 
for supplying all the light required, but there is also а steam engine 
driving a dynamo of smaller power by means of a belt. "There is 
further & much smaller steam engine driving а dynamo through a 
Бей. and ell these machines cen be tested in the usual way, and are 
emploved for demonstrations by the students as if the power station 
were а Jaboratory. A compound reciprocating steam engine capable 
of running at speeds from 200 to 400 revs, per min., at which latter 
speed 200 н.р. is developed, drives а line of shafting in the cellar by а 
steel belt only 4 in. wide and half a millimetre thick. The engine 
pulley has en inlaid rim of cork where the belt rides, with jute under- 
neath, end it is important that no oil should get on it or there will 
be slipping. Still snother compound steam engine is used for driving 
2 second line of shafting in the basement. The two lines of shafting 
may be emploved for driving апу machines on various test beds as 
required, and also permenently for operating two pumps—one а 
turbine pump and the other à piston pump, both of which are used 
for experiments in the hydraulics laboratory. Ап air compressor 
employed for giving è supply of air for orifice and other experiments 
is driven from the shofting. and this can also be used as а suction 
pump, so that the reservoir to which it is connected can he employed 
both for testing vacuum end pressure gauges. The air can also be 
pumped into two other reservoirs, in the first of which a pressure of 
15 atmospheres can be maintained, and when connected with the 
second, on which nozzle experiments are carried out. the pressure 
can be kept very constant, which is essential for this work. 

The other steam engines in the power stations are of more historical 
than practical interest, though they are still used at times for experi- 
They consist of a partial flow radial impulse turbine 


Industrial Pyrometry. By C. К. Равахе. (London: Royal Socicty 
of Arts.) Pp. 30. Is. : 


This is a reprint of the four Cantor lectures delivered recently 
hy the author before the Roval Societv of Arts. They form 
an interesting and concise account of the present position of 
ругошету. At a later date we hope to refer to these lectures 
at some length, but for the moment the notes which we gave 
at the time must suffice as an index to the ground covered by 
Mr. Darling. 


THE ELECTRICAL DEPARTMENT OF DARMSTADT 
TECHNICAL COLLEGE. 


[CONTRIBUTED. ] 


The technical college at Darmstadt is one of the seven or eight 
Important educational institutions in Germany, and is rapidly 
growing in renown and attracting the hest tvpe of student and the 
most famed of professors, The old buildings were erected in 1893 
to 1895, but in 1906 the new section was completed, so that the 
college now covers an enormous area, end provides instruction for 
1.800 students, drewn not onlv from Germany but also from other 
parts of Europe, the number of Russian students being phenomenal— 
probably shout one-third of the whole. 

The college is divided into severe] departments or faculties, 
namely, Civil, Mechanical and Electrical Engineering, Architecture, 
Chemistry, Physics апа Electro-Chemistrv. In the engineering 
division, practically all the students take the diploma course, which 
differs in some of its essentials from a similar course at an English 
college. — It is just possible to obtain the diploma in three years, but 
only exceptional students cin hope to attain И so rapidly. The usual 
course of procedure is for the first two vears at college to be occupied 
in the more elementarv side of engincering science, while at the seme 
time all the subjects (not purely engineering) such es chemistry, 
physics, mathematics and meche nics, are thoroughly gone through. 
At the end of two years there is г, first diplome exeminetion in which 
the student is tested in all these subjects (excluding enginecring) 
both vive voce and by written pepers, and if he is successful in 
satisfving the professors these subjects are entirely dropped, and the 
remaining two years ere devoted to engineering and nothing else, 
the subjects verving according to the branch to Бе taken up. Usually 
at the end of the fourth year the final diploma examination takes | mental work. 
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designed by Prof. Gutermuth, the head of the mechanical engineering 
department, this being the first turbine built by the firm of Escher 
Wyss; a smaller impulse turbine of 50 H.r. at 4,000 revs. per min. 
—the first built by the M.A.N. Company—and one or two steam 
engines with uncommon cone valves. The steam pipe range runs 
in two lines, one of 80 mm. bore end one of 150 mm., eround the 
gallery. To this steam range is connected 2n apparatus by means of 
which the flow of steam through various nozzles can be investigated, 

and it was with this that Prof. Gutermuth carried out his well- known 
experiments on the subject. The nozzles are formed out of brass 
forks with cov ering brass plates, 2 and cen readily be changed. The 
pressures et various points in the nozzle are determined by tubes 
leading to mercury manometers, while the temperatures are meesured 
by means of a platinum thermometer, consisting of a platinum coil 
in 2 quartz glass tube, degrees of temperature being read off directly. 

In the boiler house there are four boilers, two weter tube, one 
Lancashire end one Cornwall, the larger of the former having a 
heating surface of 300 square metres, while cach of the others are 
80 square metres heating surface. Superheaters are fitted so that 
superheated or saturated steam may be used as desired. The teea 

water is pumped from г hot well, where all exhaust steam 2s well as 
steam end weter from the heating installation for the college, is led. 
The water is not pumped, as is usual, into the water in the boiler. 
but passes through holes into a series of trays well above the level 
of the weter. The comperetively cold water coming in contact with 
the steam in the boiler at once deposits any scale on to the trays, and 
it does not therefore corode the boilers, and it has been found possible 
to run them three months without inspection at the end of which 
time the trays can be cleaned. 

For heating the college live steam throttled down to low pressure 
is employed, but this is supplemented by the exheust from the 
turbing and-reciproceting engines in the power house which thus in 
the winter run non- -condensing. In the summer when they ere 
working condensing, 2s the water supply is limited, the circulating 
water is cooled by means of г cooling tower, constructed of » wooden 
grid, air being drawn in at both sides by two fens driven by the same 
9 n. Р. motor. This tower is entirely confined to the inside of the 
power house, which is obviously not en ideal place for it, but being of 
ample section and very high, the cooling effect is quite sufficient. 


MODERN ELECTRICAL DOCK EQUIPMENT, WITH 
SPECIAL REFERENCE TO ELECTRICALLY OPERATED 
COAL HOISTS. 


A discussion on the Paper on ‘ Modern Electrical Dock 
Equipment, у ith Special Reference to the Electrically Operated 
Coal Hoists,” by Messrs. W. Dixon and G. Н. Baxter (an abstract 
of which appeared i in our issue of January 27th), took place at 
the Institution of Mechanical Engineers on. Fridavs, January 
20th and February 17th. We give an abstract of the remarks 
of the speakers below : 


The Рвкзгрехт (Mr. J. А. Е. AsriN ALL, Lancashire & Yorkshire Rail- 
way) gave some comparative figures w ith reference to cranes and hoists 
at a port where 1,000,000 tons of coal were shipped annually, When 
the work of the cranes and hoists was analysed, it would be found that 
a very large proportion of the time was occupied in doing other things 
than tipping. His analysis showed that the percentage of time 
occupied in useful work was 53°49 in the case of а hoist and 64:19 in 
the case of a crane. 

Col. Тлххетт WaLKER asked whether, in comparing the elect:ic 
crane with hydraulic plant, the latter was as modern as the former. 
It was suggested that there was no advantage in having the speed of 
lifting higher than 100 ft. per minute, but hydraulic hoists worked at 
180 ft. to 200 ft. per minute, and clearly this was a gain. Then the 
electric plant lost two or three seconds in the tipping operations, 
which was an appreciable part of the total time. The coaling specd 
at Rothesay only worked out at 32 tons an hour as against 4,000 tons 
in 41 hours, which was obtained at Barry with hydraulic plant. It 
-was assumed in the Paper that hydraulic power cost 94. per 1,000 
gallons. The real cost was not half this amount. 

Mr. W. H. Ратенем, did not think a case had been made out for a 
separate power station. In most cases energy could be obtained more 
cheaply from the publie supply. 

Mr. E. В. ELLINGTON could not agree with the claim that electrical 
dock equipment was as reliable as hydraulic plant. The time it had 
been working was not long enough. 

Mr. W. Ритт (Stothert & Pitt) remarked vhat the ultimate speed had 
nothing to do with the motive power used. He gave some reasons 
why the use of the electric drive was increasing. The electrical 


station was a more useful general servant than the hydraulic, the 
In the same way 
Further, it was 


power generated being also applicable to lighting. 
the transmission of electric power was economical, 


| 


easy to measure. The hydraulic crane had one great ad ESAE. It 
was easily adaptable to the electric drive. 

Mr. Roger Situ (Great Western Railway) thought the generating 
set described in the Paper was convenient, but it appeared from the 
results that the fly wheel effect had to last 40 secon s, and he did not 
think the arrangement was as cheap as a battery. In fact, 16 seemed 
that the authors had put down a 250 н р. set, overloaded 100 per cent., 

to deliver 500 tons of coal per hour. Conveyors would have been better 
than cranes and hoists for the purpose. For instance, at Hull 600 tons 
were conveyed per hour with а 100 н.р. motor. There were numerous 
other instances at Hull, Whitehaven and on the Туле The first cost 
of conveyors was only one-quarter to one-half of that of hoists, and 
their maximum demand was the same as the average load. As regards 
belt wear, belts could be made to deliver one million tons. He knew 
of a case where a conveyor delivered 104 tons of china clay per kw.-hr. 
The efficiency of the belt was 77 to 90 per cent. The speaker reiterated 
the advantages of the Clyde capstan, and said that with these appara- 
tus the saving in ropes alone made the electric drive worth while. 

Мг. С. 8. Merk gave some comparative figures of electric and 
hydraulic plant. The first cost was the same, in generating costs elec- 
tricity had a slight advantage, though he pointed out that at Rothesay 
the cost per unit was really 24. and not 0°94d. as stated by the authors. 
Their figures for hydraulic power were also misleading. At Swansea 
these were equivalent to 127d. per unit with a pressure of 750 lb, 
The maintenance costs for both systems were about the same. 

Мг. C. J. Новвз (Hydraulie Engineering Co.) said that electrical 
engineers always based their figures on varying loads, and to say that 
there was a saving of 8s. per ton at Rothesay was not fair, The newest 
equipment in each class ought to be compared. 

Mr. D. D. Morison (Richardson & Sons) remarked that in the design 
of the equipment of these docks the great advantage of the electric 
drive, viz., its flexibility, had been lost : sight of. Each hoist required 
its own generator. The hydraulic costs at Newport were much lower 
than those given in the Paper, the figures being 9s. 11d. per 1,000 tons 
with hydraulic equipment, as ayainst 108. 114. per 1,000 tons with 
electrical equipment at Kothesay. 

Mr. Е. Кивсвх Scorr thought that a storage battery was more 
etlicient than a flywheel for small docks. 

Mr. J. А. К. AsriNaLL said the whole question was one of first cost 
and maintenance. The electrical drive was useful on varying NN 
but when the load was constant hydraulie working had the adv antage 
The wear and tear of electrical machinery for this purpose was so far 
unknown. It was impossible to lay down any general rule, each case 
must be considered on it: merits. 

Mr. W. Dixos, in reply, said that sufficient time had elapsed to 
allow them to judge of the reliability of the electrical plant. The 
working costs would be 14. at Rothesay in future, the present load 
only being one-third of the eventual. He had never been able to find 
out exactly what water power cost. 


CORRESPONDENCE. 


ei 


SUBMARINE CABLES FOR LONG-DISTANCE 
TELEPHONE CIRCUITS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Absence from London caused me со miss che discussion 
on Major O'Meara's Paper on the loading of long telephone 
lines, buc it may noc be coo lace to add a few parciculars thereto. 
I see thai doub: exisis as co when Mr. Oliver Heaviside's inves- 
tigations were fir;; translaced inio practical асиоп. Mr. 
Heaviside discussed two methods of improving the efficiency 
of long-distance lines, (1) by leaks (which was nov new), (2) by 
reducing resiscance and increasing induccance. The former 
plan I tested practically in 1888 when erecting the first trunk 
lines through Fife for the purpose of bringing Dundee and 
Aberdeen inio communication with the Scottish southern sys- 
tem. The line from Stirling со Dunfermline and thence оп vo 
Burntisland was furnished with weather-proof shunt coils at 
every half-mile, this зеслой being approximately midway 
be;ween Edinburg h and Glas OW and Dundee. The line spoke 
quite well over she longesi distance which could then be brough 
into Cleeuic ^ abouc 200 miles voughly, but noo appreciably ee 
chan it did on a we: day without the shunts. [6 was, of course, 
an early observation—ancerior vo Mr, Heaviside's work—ithat 
long lines spoke bezeecin damp than in dry weacher, the uniform 
leakag ie due to wet insulators being dec idedly better than very 
high insulation, аё least for the distances then practised. Ti 
chanced that Lord Kelvin, then Sir William Thomson, asked 
me soon after che coils were fitted if anyching had been done in 
this direction, and was delighted and very much interested on 
hearing about the Siirling- Dunfermline irunk, about which he 
made minute inquiries. He then spoke of the inductance 
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theory, mendonmy Mr. Oliver Heaviside's name with much 
appreciation, although I am no£ sure that the Paper on the 
subjecé had chen appeared in pring. I had. however, pre- 
viously heard of che cheory in some wav. Lord. Kelvin said 
thas probably a peaciicable way co apply che induccance 
ше ой would be to inser: coils az incervals along a line. If I 
am no; mistaken, Mr. Heaviside did nov himself suggest loading 
lines wich coils ҮШ ihe. firs; volume of “ Eleciro-Magne ‘ic 
Theory ”” appeared in 1893. The copper wire wich which the 
irunks were run provided speaking good eaough for exisang 
purposes, and I did noc chink i£ worch while, especially in view 
of the nega ive resul:s obcained from the shun:s, i9 trouble 
abou inserzng coils on any of che lines. Buc М». Heaviside’s 
labours did save che National Telephone Co. a 1 Ле money on 
one occasion by preserving in use an iron wire chat would other- 
wise have been scrapped. Selkirk was originally joined to 
Galashiels by a single No. 11 galvanised iron junczion wire 
ahouc 6 or 7 miles long. When the copper mecalhe сеш 
trunks were excended. from Edinburgh to Galashiels and 


cance, bug mixing it wich copper enabled ic to be used over the 
longese lengchs chen available, which a loop composed wholly of 
No. lH E iron could no: have been without notable disadvantage to 
ihe speaking. Boch chis line and the shunted Dunfermline crunk 
were э Ша work when I resigned from che National Telephone 
Со. in 1890. I underscand cha: che foreman, Mr. A. Maclean. 
who erected che shunts, is sill wich the Company, and will 
surely recollect chem. Тһе Selkirk compromise, I learnt two 
ог chree vears ago, was well remembered by Mr. C. М. Gardner, 
who was local manages та che Galashie's district in 1889. The 
sale of che trunks co che Pos: Office, where inductance for cele- 
phone lines was not chen believed in, put a sop їо such experi- 
ments, buc I chink I have said enough to show that Heaviside 
was no^, in che early dava, ignored eviirely by engineers of his 
own nazionalicv.— 1 aim. &с., 
London, S.W., Feb. 16. 


ABOUT А DINNER AND SOME OTHER MATTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


A. В. BENNETT. 


Sin: The wricer of the arcicle “ About a Dinner and Ocher 
Masters” does well to ask the quescion -What is the marter 
with electrical engineering Y and he has arrived at somewhere 
near che truch in assuming chat there are coo тапу in и. The 
direc: resule of chìs is, of course, that competition is excessive, 
and the grea.er number of electrical firms are in what апу 
sane business man would call “an unsavisfaccorv financial 
condi.ion," so chat many of the hardest workers cannot afford 
to buy исКе:з for annual dinners, &с. That the engineer 18 
уегу often superseded by a purely commercial man ог an 
accouncant is very often che engineers own faul.; im the 
desire co ob.ain business at any price, che engineer will often 
lose Its level head in а wav (Пас he would never do when con- 
frowned wich a very difficult workshop problem. or in a danger- 
ous sicuation ; and yet the mosi difficult problem of all is io 
weigh up all che pros and cons of prime cosi. wages, macerials, 
ad nimisiration and a hundred and one oiher icems, and chen 
send їз aa estimate which will leave him a living wage wich a 
possibili. v of a li.cdle more со buy a dinner iickec wiih. Very 
ofen cenders are handed т а. prices which cannot possibly 
pne у fair wages аге paid, and when che contrac: 15 given out 
ac ihis price and materials begin to be bought and piece work 
prices ве, Дей, 1; 15 found that the cost of these will be about 
wha? 15 to be obtained for the job, so thac the maintenance of 
workshop is no; allowed for, and no possible difference between 
prime cost and selling price can be shown on the completion 
of che conirac:. In such a case the most flexible item wiih 
Which che masier can camper is often the piece work price to 
the workman, and if ihis cannot be agreed to. then the arcicle 
Is made by half-fledyed mechanics and boys at an infinite 


amount of worry to foreman and mascers, in che hope ihat ai 
che end а favourable margin will be shown. In some cases a 
foreman, who has been a workman, will be a tyrant in this 
respect ; buc, as a rule, a good foreman will advocate keeping 
up che price of ihe arcicle, buc usually has to bow to ihe 
decision of che masier, chac inferior labour shall be employed 
on che соптгаес. I am convinced chat senseless pricing and 
envious competition is at the тоог of ihe trouble which vour 
contributor menuons. Our technical schools turn out a large 
number of eleciricians who are often snapped up Бу mascers 
vo fill posicions which chey are сисе ineompeteni со fill until 
they have obiained considerable commercial experience, and 
chese men veey often. despise che workman who is head and 
shoulders above chem in many respeeis, and who can honesilv 
cari his 50s. per week, while che technical man gets. рам, 


perhaps, only half chis amount, che reason for chis being chai 


che good workman is really compeiene to do his work. as а 
workman, and chere is plenty of work for him £o do. whereas 
che cechnical man is only parcially crained £o do his work, and 
there is noz enough technical work io juscify che wage che 
workman demands. 

If some of our technical college men were concent то go 
rishi through che workshop, as proper apprentices, so chat at 
che end thev could make the ching they supervise as well 
as ачу workman, instead. of taking ihe easier path of a 


shore technical course and chen expeccing to climb аё once to 


che cop of ihe cree, I venture to think there would be less 
unwholesome compecicion, both as regards labour and prices, 
chan there is a£ presen? ; che experience gained т the shops 
would ensure a more just escimace of the value of the work, 
and conseque ly а fairer margin for che proprietor. Of course, 
che incompecené overseer or escimacor is usually bowled out 
at lasi. buc never un il considerable harm has been done, and 
as long as che incompetent, whe cher workmen or overseers, 
are allowed £o rule prices, chen chere will always be a state of 
mere exiscence in the eleezrical industry, wich по possibility 
for grea: advances by wise experiment, and cercainly no margin 
for two ишпеа dinners.—I am, &е., 
Souch Norwood, N.E., Feb. 18. 


Henry TINSLEY, 


TO THE EDITOR OF THE ELECTRICIAN. 

Sır: Ш an article which appeared under the above heading 
in vour issue of February 17th, your contributor refers to “а 
well-known firm in the Midlands . . now run Буа couple 
of accountants, and Scotch ones at that," who © when they 
want an engineer . . . send to Germany.” | 

I am so ignorant as not to know this well-known firm, 
although I have been engaged in the electrical engineering pro- 
fession for many vears. It happens, however, that I am at 
present with a large manufacturing concern (in the Midlands) 
whose manager is an accountant (and a Scotch one at that !), 
and it may interest your readers and your contributor to know 
that the present organisation of the business 1s undoubtedly 
more highlv efficient than at anv period during its historv. 
The reputation of the Company's products with engineers and 
other buvers was never higher ; and share list quotations show 
remarkable confidence on the part of investors, 

To Бе sure, Низ particular Company does not harbour parasites 
of auv kind : nor does it emplov a German engineer or German 
engineers. But Из record shows that ‘commercial " manage- 
ment, in one instance at anv rate, Ваз proved better than 
" technical’? management, and that the journalist who argues 
that “commercial " management is necessanly bad for the 
profession and bad for the industry makes a profound mistake 

If. bv the way. I have affronted the esprit de corps of Fleet 
Street bv desigaacing vour eugineer-contributor a‘ journalist," 
Fleet Street has my apologies.—I am, &с., 

Feb. 22. “ ENGLISH ENGINEER.” 


THE CONSTRUCTION OF METAL FILAMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sır: There is no doubt that the modern metal filament 
lamp possesses great advantages over ihe old carbon type 


В 
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where efficiency is the only poini considered. It must be 
admitted, however, thai из extreme fragility, coupled with its 
high first cost, cause many to regard investment in the new 
type of lamp as a risky speculation. This is especially the 
case where the price of energy is low or, again, where the 
lamp is likely £o be subjecé £o even slighi vibration. 

No doubt, lamp manufaccurers are doing their best to make 
the filaments stronger and, it is hoped, to reduce the cost, but 
there is one simple ma:cer in which, in my opinion, mos: 
makers court disasier. I refer to the methods commonly 
emploved for mounting the filament. The usual practice 
appears to be io lead the current completely round the lamp 
through all the successive loops of the filament so that the 
whole pressure of che circuié is maintained across а gap, usually 
not more chan а quarter of an inch wide, between ihe two 
excreme с 13 of che filament. 

As а compensacion for the extreme fragility of the metal 
filament, we may console ourselves wich the fac’ chat in mos 
eases it 18 possible to weld up the broken ends aficx ihe rupture. 
It, however, we examine lamps whose filaments have broken 
In use, we shall find that in quite а large proportion the fila- 
menés have broken at, or close (o, one of the leading-in wires, 
and this 1s doubiless largely due to the discharge which must 
take place across this narrow gap when che pressure 1з applied 
and the filament heaied, 

When an attempt is made to repair such a filament, 10 will 
often be found tha: either che filament is too short со reach its 
correct posicion or, if broken a Нее way from the support, it 
will catch across to the adjacent filament due to electrostatic 
attraction and the lamp is short-circuited and ruined. 

The remedy the writer would suggest is that the leading-in 
wires should be joined то the filament ai the opposite ends of 
a diameter of the lamp. and this may be achieved by connect- 
ing the filament loops as shown in the diagrams herewith, of 
which Fig. 1 shows the pach of current. whilse Fig. 2 indicaies 
how the conseruccion would be carried out m practice. The 
leading-in wires are shown at a and b, and the filament loops 
at Ју. fo. &e., while w,, a, &c., are wires embedded in che glass 
support for the purpose of conneccing the filament loops in 
series. It will be noted chai the current crosses the lamp between 
the end of each loop and the commencement of the пел, so chat 
the maximum pressure exiscing between any two adjacent 
paris is the fall of pressure in one loop only. 


Fia. 1. Fic. 2. 


If this construction were adopéed, 16 will be seen that chere 
would be much less tendency to rupture and greater likelihood 
of a repair when this does occur.—I am, &с.. 

Eas: London College, Feb. 20. LEONARD MURPHY. 


WIRELESS SIGNALS FROM THE EIFFEL TOWER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Several of the morning papers to-day lave paragraphs 
anent what is alleged to be æ ttiumph for the Eiffel Tower 
wireless station, which they appear.to Вахе. received, from 


their correspondents т Paris, but which information I think 
has been culled from the ‘ Matin." These articles are entirely 
erroneous and very misleading. I, therefore, venture to send 
you for your guidance the facts which have been probably re- 
sponsible for the exaggerated and erroneous reports. 

At the request of the officials in charge of the Eiffel Tower 
station, and out of courtesy to them, we consented to their 
experimenting with our Glace Bay station. Repeated and 
continuous signals of the letter “S”? and the word “ Paris " 
were sent between the hours of two and three in the morning. 
À certain number of these signals were picked up bv our Glace 
Bay station, which reports that the signals were weak and 
intermittent. 

I would point out that communicating signals to Glace Bay is 
a totally different thing to transmitting messages, and it should 
also be observed that these signals, when received, were trans- 
mitted during the hours of darkness, when wireless communica- 
tion is conducted under the most advantageous conditions. 

It might be interesting to observe that 10 vears ago Mr. Mar- 
coni actually sent messages between Cape Cod, Massachusetts, 
and Poldhu, in Cornwall, approximately the same distance as 


that which separates the Eiffel Tower from Glace Bay— viz., 
e 


about 3,000 miles. —I am, &с., 
London, Feb. 22. GODFREY C. Isaacs. 
P.8.—1 am confident that the officials of the Eiffel Tower 
station are in no way responsible for the incorrect and mis- 
leading statements which have been circulated. 


The message to which Mr. Isaacs’ letter refers was dated 
Paris, Tuesday, and was as follows: 


The installation of the new wireless telegraph apparatus at the Eiffel 
Tower has been completed and for the first time this station was able 
to receive yesterday wireless messages from Glace Bay, in Canada, a 
distance of about 5,750 miles. With the old apparatus messages could 
be sent to Canada, but they could not be received dircct.—'* Daily 
Chronicle.” 

By means of the пем wireless telegraphy apparatus on the Eiffel 
Tower, in which the system of ‘‘ singing sparks” is employed, а mes- 
sage was (ransiitled а few days ago direct from Paris to Glace Bay, in 
Nova Scotia. Wireless messages from Cavada were received without 
ditliculty by means of the installation formerly in use on the tower, 
but this is the first occasion on which a message has been transmitted 
to Cunada.—‘' The Times." 


The italics are ours. We have not seen the notice in ‘ Le 
Matin," but there is a considerable difference between the 
above notes.—Ep. FE. — 
[We regrei that owing to pressure on our space it has been 
necessary to hold over some correspondence.—Ep. &.]. 


MERZ-PRICE PROTECTIVE GEAR. 


We give below an accounc of the discussion thai took place 
ай à meeiing of ihe Birmingham Local Seciton of ihe Insti- 
tution of Electrical Engineers in conneccon with the Paper on 
the above subject bv Messrs. Еауе-Начзел aud Harlow. An 
absiraec of chis Paper appeared in our issue of January 6th. 

After a few introductory remarks by the Chairman (Mr. M. Railing) 
Mr. А. M. TAYLOR remarked that whilst the authors had paid con- 
siderable attention to the question of the minimum tripping current, he 
thought that whether an oil switch cleared a fault successfully or other- 
wis: depended more on the oil switch than on the relay. Thus. the 
question whetherone relay which commenced to operate with 250 am peres 
was better than another that required 500 amperes seemed unimportant 
in view of the fact that the short-circuit current might reach a value on 
a large system of perhaps 5.000 ampeves in the 1/200th part of a second, 
whereas the oil switch would not clear the fault under perhaps 1/5 second. 
The speaker had devised a switch which would open the circuit in the 
1/500th part of a second ; or would, if desired, simply cut down the 
current зо that a dangerous value was never reached, breaking it as the 
wave passed through zero. The us» of pilot wires in the Merz-Price 
system was a serious drawback to an otherwise highly-desirable system. 
He had considered the possibility of doing without pilot wires by introduc- 
ing a discriminating system depending on the momentary drop of potential 
on the occasion of a fault current. Any ordinary reverse current relay 
was useless for this. as all the relays on the one side of the fault would 


act together; but if a relay could be devised which would only respond to 


the position on the ring at which the maximum drop occurred, and which 
was unaffected by the passage of ordinary “load” currents, and in 
which moreover the action was the more positive the greater the drop in 
E.M.F., then it seemed to him that protection might be obtained, even on 


‘a ring main, without any pilot wires. It seemed possible to design such 
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a form of relay. The “earth fault”? and “ phase-to-phase fault ” 
currents would have to be limited to a fixed maximum. There appeared 
to he an error т Figs. 19 and 21 of the Paper. It was stated that the 
extra transformer shown on phase (1) would protect the system against 
a short circuit between phases (1) and (3). This was so; but he thought 
it would be found impossible to protect the feeder against a fault between 
phases (2) and (3). The same inherent weakness seemed to be present 
in the arrangements of Figs. 3, 8, 10 and 12 of Mr. Clothiers Paper; and 
he fancied it applied to other diagrams than those cited. Obviously, a 
partial protection was worse than none. 

Мг. А. D. CHAMEN criticised one or two points in the Paper. The 
authors stated that the Merz-Price system did away with relays and 
batteries, and that this was an advantage. Не considered it to be quite 
the reverse. [t was quite easy with the battery and relay to go round 
occasionally and trip each relay with the finger in order to see that it was 
operating satisfactorily. 1t was important that switeh gear should bo 
in thorough order, and he did not see how this could be ensured with the 
system under discussion. Again, the authors claimed that they used only 
two pilots, With electrical balancing with an air gap transformer, the 
same arrangement existed. The authors claimed a reduction in eost, 
but he could not see this, in view of the extra transformers and the 
resistance as against the relay and set of batteries. With the Merz- Price 
gear he considered they should not do away altogether with overload 
relays. A number of time limit relays should be installed in ditferent 
places on a carefully thought out system. A safe procedure was to start 
at the generating station and put a time limit relay on every feeder. 

Dr. Kross thought that the greatest advantage of the Merz-Price 
systom was its capability of eutting out a fault during its development, 
and not, аз in the case where an overload relay was used, waiting for the 
fault to develop into a short-circuit or, as in the case of a no-voltave 
release, allowing the voltage of the system to drop to an undesirable 
extent. With reference to the question of high harmonics. it was well 
known that alternators not giving a true sine wave were liable to set up 
circulating eurrents of the third harmonic if connected delta. Не asked 
if the corresponding secondary currents of the transformer were likely to 
operate the trip coil. With regard to Mr. Taylor's remarks on quick- 
break switches the time of break should never he less than one quarter 
period as otherwise dangerous stresses might be produced in the in- 
&ulation. 

Dr. GARRARD thought that electric systems were becoming very com- 
plicated. The pilot cable was the great disadvantage of the Merz-Price 
system, and a system with a maze of pilot wires run everywhere was to be 
strongly deprecated. The most useful sphere of application was in the 
cas» of an interconnector on any cable in which power might flow 
properly in either direction. The Merz-Price system afforded no pro- 
tetion against generator or switchboard faults except in the rare cas? 
of th» breakdown of the insulation оба machine to earth. He thought 
this eljas; of fault was best provided against by the use of reverse power 
relays fitted with а timo lag. On ordinary feeders he did not think the 
Mera-Priee System was worth the complication as one had to have ап 
overlord relay on the outgoing side in any cass, and he thought that this 
combined with a reverse power relay at the far end was quite sufticient. 
He was fully in agreement with the authors that the best way the system 
could b» applied was the balanced current method. He pointed out 
that where, as in the systems shown in the Paper, a large amount of 
generating plant was connected to one common network the consequences 
of a breakdown were apt to be disastrous. He would, in many casos, 
prefer to divide the ring mains shown into sections and arrange to give a 
consumer an alternative supply from cither of two separate generating 
atitions. In. conclusion, he thought that the Merz-Price system was 
excollsat in its proper place but could not be used to the exclusion of all 
others, 

Mr. Нуно, in reply, said with reference to the throwing out of step of 
synchronous machinery, he had здеп a main short-cireuited with 20.000k w. 
behind it, whilst synchronous machinery running at either end was quite 
unaffected. With regard to excessive short-cirenit currents and voltage 
rises, the resistance of the cable limited the short-circuit current, which 
in the majority of cases would not exceed about 15 times full load current. 
In addition, the iron of the transformer would become saturated and 
prevent the secondary voltage rising to excessive values. As to testing, 
with the Merz-Price system, if set to operate with 100 per cent. of full 
load current, the relays would operate if the pilot wire were broken and 
30 per cent. of the full load current sent through the feeder; this was a 
condition very easily obtained. With regard to air gap and iron closed 
transformers they had both types installed on a balanced voltage system. 
They had found the balance considerably easier to obtain with the 
closed cirenit transformers. He did not think the balanced transformer 
was quite as simple as Mr. Chamen suggested, but he agreed that time 
limit relays should be used at the generating station and instantaneous 
relays on the outlying feeders. He had not experienced any trouble due 
to harmonies. Dr. Garrard’s remarks on damage to the pilot wire were 
quite true, and it had to be tested often and thoroughly. One advantage 
S o balanced current system was that it operated if the pilot wire 

)roKe. 


p r——————————M SÍ 


* Telegraph Charges, — А meeting of municipal delegates will be held 
at the Westminster Palace Hotel, London, S.W., at noon on Mon- 
day next, to discuss the be:t means of securing cheap telephonic 
rentals after the acquisition of the National Telephone Co.’s system 
by the Post Office, and to appoint a deputation to wait on the Post- 
master-General the same afternoon. 


P.O. ENGINEERING DEPARTMENT DINNER. 


The eighth annual dinner of the Post Office (London) Engineering 
Department was held at the Connaught Rooms, Kingsway, W.C., on 
the АЙ inst.. Major O'Meara, C.M.G., engineer-in-chief, presiding. The 
guests included the Rt. Hon. Herbert Samuel, М.Р. (Postmaster-General), 
Sir Robert Hunter, C.B., Chev. G. Marconi, Messrs, W. Duddell, В. Z. de 
Ferranti (President of the Institution of Electrical Engineers), Alex. 
Siemens (President of the Institution of Civil Engineers), Sir John Gavey, 
С.В. (late engineer-in-chief). Dr. R. Mullineux Walmsley, Prof. Т.А. Ewing, 
Col. Bain, Mr. G. Morgan, Mr. Frank Gill. Mr. S. J. Goddard, Mr. С. А. 
King. C.B.. Mr. J. Newlands, C.LE., Mr. Н. Hirst, Mr. J. E. Kingsbury, 
Mr. Dane Sinclair, &c. 

The PosrMASTER-GENERAL. in proposing the toast of ^ The Engineering 
Department,” said most of the branches of the Post Office expand from 
year to year, but the Engineering Department was able to display a rapid 
development. The department was in a constant state of adapting itself 
to new and changing circumstances. Beginning merely with the car- 
riage of letters. the Post Office now was, he supposed, the biggest elec- 
trical business in the country, and in the future no one could tell to what 
extent their branch of the Post Office might develop. The postal work 
was more and more assisted by mechanical appliances, such as the con- 
veyors, which were such a prominent feature in the new King Edward 
building, and it must be a satisfaction to them to see how the mechanical 
and electrical equipment of that great building had met with universal 
approval and praise. Further developments on the same lines would 
certainly come, and he believed that their engineer-in-chief was at present 
engaged (with the assistance of some of those present) in devising more 
elaborat? and ingenious forms of conveyors which were likely to prove in the 
near future one of the distinguishing features of Post Office work. Then 
they had the successes during the last year with the loaded telephone 
eable between England and France, which the engineer-in-chief told them 
might, with proper adaptation and equipment, enable them to speak from 
London to Astrachan. Certainly the new cable had enabled telephonic 
communication to be made between Paris and Glasgow, and conversa- 
tions had been successfully held, he presumed in а mixed French and 
Scotch accent, between these two places. During the last year they had 
also had the inauguration of the new electrical power station at Black- 
friars, so great а credit to their department. They had also quite 
recently established new standards of electrical illumination, and had 
been able to place the lighting of their great post offices on а more 
scientific and in many respects a more satisfactory footing. The Post 
Office, further, had given the lead to the nation in establishing a system 
of synchronisation of clocks. Furthermore, they had had cast upon them 
during the last 12 months à great part of the preliminary work of tho 
immense transaction which was to take place at the end of this year—the 
transfer of the National Telephone Co.'s business to their department. 
Within the last 12 months he had been fortunate in securing Treasury 
sanction for the overhaul of the wireless telegraphic stations round the 
coast, which would result in the immediate future in the removal of 
some of thes» stations to new sites and provision for better equipment. 
Fresh developments were close at hand for conveyance of mails by tubes, 
which were—if he might be allowed the ex pression— in the air," and 
in that field the department might have important functions to perform. 
Regarding the development of wireless telegraphy, they were honoured 
to-night with the presence of the illustrious originator of the practical 
application of wireless telegraphy (Mr. Marconi). Wireless telegraphy 
would, they were all confident, have vast developments in the future, 
And, further, there was the great amount of work which would fall upon 
the department when it had charge, not only of all those various interests, 
but also of the whole system of telephonic communication. They were 
engaged in a business that was profoundly important to their national 
life, and which was constantly expanding on every side. All this im- 
posed upon the engineering staff of the Post Office the duty of keeping 
iu constant touch with all the latest developments both of theoretical 
and practical engineering science, and in that task and in that duty they 
had the fullest encouragement and sympathy from those who had the 
honour to b» at the head of the department. Mr. Stubbs and the other 
delegates had rendered useful service to themselves and to the depart- 
ment by the work which they did at the recent International Conference 
of Telephone Engineers in Paris. Mr. Purves and Mr. Martin had been 
acquiring fresh aud useful knowledge in the United States (which thev 
would import into this country on their early return) which would be of 
great value to themselves and to the department. Some changes in the 
organisation of the engineering branch were under consideration, and 
would be necessary in order to assist the branch to adapt itself to the 
changed conditions of the work with which it had to deal. The Engincer- 
ing Department were fortunate in having ns the chief of their department 
Major O'Meara, who waa full of zeal for his work and enthusiasm for his 
department. He did not imagine Major O'Meara was able to please 
everyone—if he did it would prove conclusively his unfitness for the 
post which he held; but he had certainly escaped that great danger 
which ліса so many people in the Civil Service of being ready to be 
content with things as they were. 

In reply, Major O’MEARA referred to the cause of the absence of the 
aecretary (Sir M. Nathan) They were dealing with new things, and 
it was not surprising the Press took a great interest in them. The Press 
had always taken a great interest in the National Institution at West- 
minster with which the Postmaster-General was so closely associated, 
and, after all, when they came to look at the situation, was it not largely 
the work of the engineers that had provided work for Parliament? It 
was the work of the engineer which made for the material progress o1 
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civilisation. They were coming to the end of another chapter in the 
history of the Post Office. Е 

Мг. W. бммао proposed the toast of ‘ The Visitors." 

Mr. ALEX. SIEMENS, replying to the toast, said he was a little dis- 
satisfied that he was a visitor, because he began his professional career 
as a telegraph engineer. He was employed in 1868, in Persia, to build 
that portion of the Indo-European line. He related several interesting 
experiences he had in connection with his telegraph work, and said he 
felt very much like a telegraph engineer, and had a very friendly feeling 
to the Post Office Engineering Department. 

Mr. S. Z. DE FERRANTI also replied. His first connection, he said, with 
theirdepartment was about 1887. It was nothing тоге пог less than his 
attempt to dispute with the Post Office the monopoly of the earth, as 
the Post Office at that time—most unfairly he thought—claimed that it 
had the sole right to use the earth. What was the use of being in a free 
country to find that someone had such а monopoly as that ? АП that 
he wanted to do was to connect one point in his high-pressure electrical 
supply system to earth, so as to make sure that the outers of the con- 
centric cables should not be raised above their natural pressure. But 
that was a thing impossible according to the then existing regulations. 
It was considered wrong that anybody else should make contact with 
Mother Earth. And so there was this very great difficulty presented to 
them, and it was a matter of fighting with one's best enemies to get things 
so altered that they could make their electric power system safe and 
satisfactory. Eventually it was discovered that quite the safest thing 
to do was to make connection at one point of their high-pressure system 
to earth, and that it did not matter to the proper working of all the 
delicate apparatus with which they had to deal. And so eventually they 
were both able to possess the earth in perfect peace. "That happy state 
of affairs was, however, broken at quite an early period, when a curious 
thing happened. or was brought about, at the supply station of the London 
Electric Supply Corpn.. of which he was then engineer, about 1889. In the 
first instance, it was necessary to buy the best cables they could in order 
to transmit the 10,000-volt current to London, to be used there after 
transforming to a lower pressure and then distributed to customers. They 
got and laid two concentric cables mostly along the S. E. Railway from 
London Bridge and Charing Cross. Both turned out faulty, and for 
some reason or other the fault developed on the outer conductors. 
Furthermore, it was found that they could not transmit а current with a 
pressure of 10,000 volts on eitherof those two cables, because in practice 
the insulation was insufficient from the inner to the outer conductor. In 
order to overcome the difficulty they modified their system : They used 
a system which did not connect to earth, and they tried to get an equal 
Р.О. between the inners and outers. making 2,500 volts, and so having 
а total pressure of 5,000, and they saw they would have to go on in that 
manner until they had new cables. Well, one day they had not sufficient 
machinery in London, and therefore had to run from Deptford station, 
and one of those cables failed—even at the reduced pressure—about 
4 o'clock. It was getting dark (fortunately it was not the worst time of 
the year, butin another hour anda half or so the lights would have to be 
shut down in the West End). He did not know what name they would 
give it, but he determined to take the earth into hisservice. And ах they 
had very good earth connections in London and good earth connections 
at Deptford (about 7 miles apart he thought the points were), he 
determined that they would run their supply that night upon a single 
conductor, bringing the current back through the earth. Well, it was 
almost forgotten now what happened, but he need hardly tell them that 
telegraphic communication with the Continent was stopped. The papers 
said it was an electrical storm which had stopped communication between 
ourselves and the Continent as far as Rome. How far that was exactly 
true he did not know, but he knew that when they came to talk about the 
cause he knew what had happened—and the principal engineer of the 
Post Office also knew. He was, of course, very penitent. He wished the 
public at large could appreciate more fully the working of that wonderful 
Engineering Department of the Post Office. which did во much for every 
person in the country. "They had done great things already. but, аз the 
Post master-General had said, their department was constantly develop. 
ing. and there was, h^ was sure, still much before them to do. 

The health of the chairman was proposed by Mr. Тгегіз2, and Major 
O'Meara responded. 


LIGHTING OF HOLBORN (LONDON). 


At a special meeting of Holborn Council on Wednesday а recommenda- 
tion by the Works and General. Purposes Committee was approved 
“ that the present contract for street lighting with the Gas Light & Coke 
Co. be continued, subject to one month's notice, until the question of 
improved street lighting in the borough is settled." 

A report of the sub-committee of the Works and General Purposes 
(Committee was not considered, as it was stated to be in contravention 
of the Council's bve-Iaws for a report and recommendation by a sub- 
committee to come direct to the Council. Such a report, it was stated, 
must go to the full committee for consideration before coming to the 
Council. The offending report of the sub-committce was to the cffect 
following :— 

We are of opinion that it is advisable that fresh tenders be invited 
upon the basis of the actual requirements of the Council and according 
to a specifieation which should be settled by the Works and General 
Purposes Committee. The previous tenders were made according to a 
scale of prices for individual units of lighting, and although this is 
necessary for any subsequent alterations that may be made, we think 
it is essentia] that tenders should be also obtained quoting an inclusive 


price per annum for carrying out the scheme so as to avoid the misunder- 
standing caused by calculations being based upon hypothetical figures, 
At present all the streets in the borough, except Kingsway and places 
where trial lamps have been erected, are lighted by upright incandescent 
gas mantles giving on the average about 60 c.p. each, additional light 
being obtained at important points Бу grouping several of such units. 
'The total candle-power of all lamps in the borough is about 140,000. 
We propose that the minimum candle-power should be increased to 90, 
which, in view of the closeness of the lamp-posts, would give in our 
opinion sufficient lighting except in wide or busy thoroughfares. For 
lamps of 90 c.p. to 180 c.p. the existing standards would require no 
alteration, and for higher powers the standards could be easily adapted 
by extension pieces being fixed to them. ‘The only case where new 
standards would be required is High Holborn and New Oxford-street, 
and here we propose that 48 new standards should take the place of the 
101 old ones. Тһе present high-pressure lamps in Kingsway give 
900 c.p. cach, and it is proposed to increase this to 1,800 c.p., which we 
think is desirable on account of the width of thc road, and in order to 
correspond with lamps of that power erected in the Westminster portion 
of the thoroughfare. 

The following Schedule of Lighting has been arranged after a careful 
consideration of the traffic conditions existing in each of the classes of 


streets :— 


Candle- No.of Candle- 
power. columns. power. 
1,500 High Holborn and New Oxford-street......... 48 = 72,000 
1,800 Kingsway, High Holborn crossing and South- 
AMPLON-TOW нь ленин 28 - 50,400 
600 Tottenham Court-road.............................. 20 :- 12,000 
400 British Museum Ауеппе........................ 6 
5» Brookes Market ............................... 2 
..  Chancery.lane................ eene 10 
s Gray's Inn.road .............. eee 54 
‚. Theobald's.road .................. eene 42 
 Charterhouse.street............... eee 13 
s Holborn CITUR. И ea 4 
› Farringdon-road ................. eene 22 
so. Ulerkenwell-road ........ rtr s 28 
s Hart-atreet Suicide rd pesci be ТЕРТИ 11 
‚, Bloomsbury-square (south side) ............ 7 
a его: расе: гозерен аа аон» 1 
» Charing Cross-road ................ ceres 11 
„ Cambridge Circus ............. eere. 2 
» Shaftesbury-avenue ............ eene 65 
vo Great Queen-street ......... eee 13 
 Southampton-row (Vernon-place to Rus- 
SelERQUSEG) сеза vro Tre eer АРНЕ 18— 309 =: 123,600 
300 British Museum-avenue............ eren 20 
. Rosebery.avenue —....... нение, 23— 43 == 12,900 
300 High-street (refuges) ............. eere 1 
s Broad-street 5. спо 1 
»  Endell-street хх они аара 1 
5» “Cinilford-street 4, ана ] : 
e Russell-square uus. dieses sea teer rens 1— 5 = 1,000 


180 Bedford-place (and Russell-square corners, 12 
„ Gower-street (and Bedford.square and 


Montague- place согпетгв..................... 16 
» On pump, Queen-square.............. eee I 
s Bedford-row лака 1 
» Ву Baths, Broad-street ........................ 2 
s Endell.street ........................ 1 
» Ву steps. Onslow-street .......... eese | 
» By church, High-street ............ eee eee 1 n 
„ Sardinia-street (north side) | ................-- 2— 37 = 6,660 
90 In remaining streets in borough |. ............--- 1,390 = 125,100 
Total columns ини» 1,880 с.р. 404.160 
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LEGAL INTELLIGENCE. 


od 


Marconi & Others v. British Radio-Telegraph & Telephone Co. (Ltd.) 
Mr. Justice PARKER delivered judgment on Tuesday in this action for 

the infringement of, inter alia, Letters Patent No. 7777 of 1900. for an 

invention of ** Improvements in Apparatus for Wireless Telegraphy.' 

The evidence and arguments in the case were fully reported in THE 
ELECTRICIAN for Dec. 16 and 23, Jan. 6, 13, 20 and 27, and Feb. 3 last. 

In delivering judgment His Lorpsuir said that it would be convenient 
to say а few words on the subject of wireless telegraphy generally, and 
the problems which its practical application had involved, for only in 
that way could a proper conclusion be reached, either as to the nature of 
the invention or the soundness of the objections raised to the validity of 


the patent. 


Having dealt with the principles involved in wireless telegraphy and 


the work done by Henry, Kelvin, Helmholtz, Clerk Maxwell, Hertz, 
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Lodge and others, he referred to the lecture delivered by Sir Oliver Lodge 
in 1894 before the Royal Institution on Hertz's work.* "This lecture. 
which was repeated at Oxford shortly afterwards, was an event of great 
importance, not only b»caus? it brought the subject upon which Hertz 
had been experimenting prominently before the scientific world, but 
because in it Lodge explained with great exactness the various difti- 
culties attending the full utilisation of the principle of sympathetic 
resonance for the detection of aether waves. It was those difficulties 
which Marconi claimed to have overcome by the invention which was the 
subject of the patent in dispute in this action. 

Having outlined these difficulties he said that the arrangements 
Hertz made were in the nature of a compromise. His radiator was а good 
radiator, but a bad oscillator; it readily gave out its energy to the aether, 
but the waves it created were not a train of waves of approximately equal 
amplitude. Its oscillations were rapidly damped, not by internal waste, 
due to resistance. but Бу external loss, and the resulting aether waves 
consisted of one wave of great amplitude followed by a few others of 
rapidly diminished amplitude. Hertz’s det»ctor, being an approxi- 
mately closed circuit, was not а good absorber, capable of use at great 
distances, but on the other hand it was a good conserver of energy and 
therefore well calculated to accumulate the effect of the series of waves. 
In one of the experiments which Lodge showed at his lecture before the 
Royal Institution he used an approximately closed cireuit both for his 
radiator and for his detector, getting his effect. by great precision of 
tuning. He was careful to point out that a closed circuit was both a 
feeble radiator and a feeble absorber and not, therefore, adapted for 
action at a distance. Lodge summed up the difficulty in these words : 
“Таз two conditions of conspicuous energy of radiation and persistent 
vibration electrically produced are at present incompatible." That was 
as true as when Lodge said it, if they remembered that he was referring to 
à single cireuit. On June 2. 1896, Marconi applied for his patent in 
connection with wireless telegraphy (No. 12,039 of 1896). That was the 
first patent ever granted for a system based on the creation and detection 
of acthor waves. It embodied a great number of details which need not. 
b» considered. It would b» enough to remember that. in the first place 
Marconi made us? of an open circuit, both to create and detect his waves : 
in other words, to use the terms now in vogue, his transmitter was a good 
radiator and his receiver а good absorber, though by virtue of these very 
qualities the former could not create nor the latter aecumulate the 
effect of such a somes of waves of equal amplitude as would be necessary 
forutilising to the full the principle of sympathetic resonance; neverthe- 
lass, for what it was worth he tuned the two cireuits together as Hertz 
had done. [n the next расе Marconi replaced the horizontal Hertz 
radiator by a vertical wire of considerable height connected through a 
sparx gap to the earth. "nes? improvements were admittedly a great 
advance, though the precisa reason why a vertical aerial with a con- 
nection to earth was so much more effective than a horizontal or un- 
earthed aerial appeared to be a matter of considerable doubt. Lastly. 
he made us* in his receiver of an improved Branly coherer. connected 
with a mechanical arrangement for discharging the metal filings by a 
continuous and rapid series of taps. He gathered that with that purpose, 
and without the aid of any subsequent improvement the plaintiffs 
succeeded in sending messages over a distance of many miles, and thus 
fully demonstrated the possibility and utility of a system of wireless 
telegraphy based on the creation and detection of aether waves. Marconi's 
System, as shown in his 1896 patent. had several drawbacks, but before 
tae next Marconi specification (May 10, 1897) Lodge applied for his 
patent (No. 11,575 of 1897) for * Improvements in Syntonised ''clegraphy 
without Line Wires.” In that patent he returned to the problem of 
using sympathetic resonance in a system of wireless telegraphy, laying 
stress, not only on its effectiveness at great distances but on the fact that 
it enabled one or more receiving stations with properly tuned receivers to 
receive messages without other stations, with receivers tuned to different 
frequencics or wave length being in any way disturbed. In other 
words, in order to secure the selectivity which, for practical purposes, 
was of the greatest moment. Lodge recognised that if he could get a 
long series of waves he could afford to diminish the amplitude of the first 
few of them. He therefore compromised matters by increasing the 
persistence of vibration of his radiating circuit at the expense of its 
radiating qualities, and increasing the accumulative power of his 
receiving. circuit. at the expense of its absorbing qualities. Both 
circuits, as in Marconi's 1896 patent, were open circuits, but Lodge 
effected his compromis» by the introduction of an inductance, thus, 
for the purpos» of syntony. obtaining a somewhat longer series of 
waves of approximately the same amplitude, while at the same time 
he increased his available energy by the introduction of two capacity 
areas of such a shape as to minimise the tendency of a circuit to a brush 
discharge, thereby increasing the ampereage of his oscillations, and 
their possible potential. It would thus be seen that he appreciated the 
drawbacks incident to Marconi’s 1896 system, and to some extent met 
them. The aerial was vertical and not horizontal, and he said it might be 
earthed if desired, апа he also used a coherer of metal tilings with a 
mechanical de-cohering arrangement. Later in the same year Lodge 
applied for another patent (No. 29,505 of 1897) which related to “ In- 
ductive Telegraphy," but its only importance for that case was that 
m primary and secondary circuits had adjustable arrangements for 
precise tuning, and were tuned to the same frequeney. so that the 
secondary which, like the primary, was а closed circuit, might operate by 
the accumulation on the principle of resonance and that selectivity might 
be secured. Silvanus Thompson's patent No. 525 of 1898 also related to 
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inductive telegraphy and followed the same lines. The next patent was 
Marconi's patent No. 12326 of 1898. The invention included an im- 
proved receiver in which the aerial was connected to earth through the 
primary of a transformer, the secondary circuit of which contained a 
coherer, his object being to step up the voltage во as to ensure that the 
coherer would more readily be affected. He went into great detail as to 
the construction of the transformers proper for his purpose. They were 
all air-core transformers such as had been used by Tesla for stepping up 
the voltage of alternating currents to exceedingly high potential, Marconi 
subsequently obtained two further patents (6,082 of 1899 and 25,186 of 
1899), relating to that form of receiver. That was all he considered 
necessary to the interpretation of Marconi's patent of 1900, although it 
was true the patent was preceded by Braun's patent No. 1,562 of 1599, 
There was no evidence that Braun's patent was put into practice or 
became generally known before the date of Marconi's patent of of 1900, 
and he could not therefore treat the former as relevant to the true 
interpretation of the latter. 

He proceeded to consider Marconi's patent of 1900. "The specifica- 
tion commenced with a statement that the object of the invention was 
not only to increase the efficiency of the apparatus theretofore employed 
but to secure selectivity. To an electrical engineer conversant with 
the problems of wireless telegraphy that statement would. he thought, 
itself suggest Lodge's patent of 1897, and the ditticulties it was intended 
to meet, namely, the difficulty of obtaining such a train of waves as was 
necessary for selectivity, and the difficulty of increasing the available 
store of energy in the transmitter. The specification which referred to 
the transmitter in the 1896 Marconi patent proceeded “ according to the 
present invention the vertical wire is connected to the earth through the 
secondary winding of a transformer of a kind suitable for the transfor- 
mation at very rapidly alternating electric currents, and the primary of 
this transformer is connected with the spheres or terminals of the spark- 
ing plugs. A condenser of suitable capacity is introduced in series with 
the primary." The effect of that arrangement was reasonably clear. 
He got two cireuits, the cireuit of the primary containing а condenser, 
which could be of any desired capacity with the usual provision for its 
discharge through the spark-gap, and the circuit of the secondary con- 
taining the vertical wire. "lhat device, he said, enabled much more 
energy to be imparted to the radiator than theretofore, the approximately 
closed circuit of the primary being a good conserver and the open circuit 
of the secondary being a good radiator of wave energy. There, at any 
rate, ho obviously referred to the difficulty ex plained by Lodge. and pro- 
posed to meet it without any sacrifice such as Lodge's patent involved. 
Marconi said in effect: Take two circuits and let one do one of the things, 
and the other do the other. The electrical engineer reading the speciti- 
cation would thus be led not only to expect a long train of wether waves 
created through the medium of an open radiator cireuit Бу persistent 
oscillations occurring in a closed conserving circuit, but an actual increas? 
in the total available energy of the radiating circuit, that increase depend- 
ing on the conserving qualities of the closed circuit ; in other words, the 
latter would be a reservoir of energy for the former. ‘The arrangements 
of the inventor for bringing about that result were as follows :— On press- 
ing the key and actuating the induction coil in order to produce a signal, 
the condenser in circuit with the transformer (he meant, of course, the 
primary of the transformer) was charged, and, subsequently, discharged 
through the spark рар. 1f tho eapacity, the inductance and the resist- 
ance of the circuit were of suitable values, that was, if the conditions 
worked out by Kelvin were fulfilled, the discharge was oscillatory, with 
the result that alternating currents of high frequency passed through the 
primary of the transformer and induced similar oscillations in the secon- 
dary, these oscillations being communicated to the elevated conductor 
(that was to the radiating aerial), the circuit of which should be suitably 
attuned for the purpose. There was no doubt that that meant tuned 
to the primary circuit. The object of that tuning was nowhere expressly 
stated, but he thought the only reasonable explanation was that the 
object was to get the full effect of the principle of sympathetic resonance 
as between the primary and the secondary circuits; in other words, 
that the long train of oscillations of equal amplitude. which would take 
place in the primary, because it was a good conserver of energy, might, 
on th? principle of resonance, gradually build up. and thereafter main- 
tain, a light train of oscillations in the elevated conductor or aerial so aa 
to affect inductively similar distant conductors or aerials if the sclf. 
induction of the latter were of suitable value or values. That appeared 
to his lordship to point to the cumulative effect of a train of :ether waves 
created by the transmitting aeria] upon the receiving aerial, if the latter 
were attuned to the former. Then, after stating that at the receiving 
end a receiver was employed such as was described in the Marconi patents 
of 1898 and 1899 the inventor proceeded as follows :— "The four circuits. 
namely, those included in the primary and secondary of the transformer 
in the transmitter and the primary and secondary of the transformer in 
the receiver, should be so adjusted as to make the electric time period 
the same in each, that was, the product of theself-induction multiplied by 
the capacity, the same in each. But in lieu of the true periods being 
the same in each there may be harmonics of each of them. In other 
words all four circuits were to he attuned together. Не did not expressly 
state the objects of tuning between the circuits in the transmitter and 
circuits in the receiver, but that would be sufficiently clear to anyone 
acquainted with the progress of wireless telegraphy, аз he did state how 
selectivity was thereby secured. Nor, again, did he expressly state why 
the two circuits of the receiver were to be attuned together, but that, 
again, waa, he thought, sufficiently indicated by what he had said of the 
circuits in the transmitter. The primary circuit of the receiver was a 
good absorber, but a bad conserver of energy, and, therefore, not adapted 


to store up the cumulative effect of a long train of waves. He meant 
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that cumulation to take place in the secondary circuit of the receiver to 
make sure that the coherer should be broken down and the signal got 
through. The rest of the specification was taken up with a detailed 
description, with reference to drawings, of the apparatus he proposed to 
use, and minute precautions as to how such apparatus was to be varied 
so as to be attuned to nine distinct time periods or, as he called them, 
tunes. The claims were reasonably clear. The first was for а trans- 
mitter for electric wave telegraphy consisting of a spark producer having 
six terminals connected through a condenser with one circuit of a trans- 
former, the other circuit being connected to a conductor to earth, or a 
capacity, the time period of electrical oscillations in the two circuits 
being the same, or harmonics of each other. He thought the words 
"ora capacity " were only introduced lest someone should use the inven- 
tion and say there was no infringement because there was no earth con- 
nection, The second claim was for a system of electric wave telegraphy 
in which both the transmitter and receiver contained a transformer, the 
time period of electrical oscillations in the four circuits of the two trans- 
formers being the same, or harmonics of each other. The third claim 
was for a system of electric wave telegraphy in which both the trans- 
mitter and receiver contained a transformer, one circuit of which was a 
persistent oscillator and the other a good radiator, or absorber of elec- 
trical oscillations, all four circuits having the same time period, or being 
harmonics of each other. That claim corroborated what he had said as 
to the use of the two circuits in the receiver being attuned together. 
The fourth claim was for apparatus for wireless telegraphy substantially 
as was described and illustrated in the drawings, All the scientific 
witnesses agreed that the cumulative effect of the oscillations in one 
circuit upon another circuit attuned to it depended upon how the two 
circuits were coupled together. To get the full cumulative effect the 
circuits must be what was called loosely coupled. The specification con- 
tained no expressed direction as to whether the circuits were to be loosely 
or tightly coupled, but all the scientific witnesses were at one in thinking 
that in 1900 a direction to an electrical engineer to get a cumulative 
effect in one circuit by means of the oscillations in another attuned to it 
would be, in effect, a direction to couple the circuits loosely. In his 
opinion the direction to get a cumulative effect was impliedly, if not 
expressly, given in the specification. No tight coupling would secure a 
train of waves of approximately equal amplitude. The inventor wanted 
his primary to act as a reservoir of energy for his attuned secondary, and 
loose coupling would be necessary if the energy in the reservoir was to 
b» us»d economically and to the best advantage. Ап examination of 
the nine specified tunes showed that in every case except one the coupling 
between the circuits was very loose, and in the excepted case it was 
sufficiently loose to allow of considerable cumulative effect. By reason 
of some reaction of the secondary and primary circuit there must always 
be a tendeney to the production of oscillations of two distinct tune 
periods, and, consequently, of «ther waves of two distinct lengths. That 
tendency diminished as the looseness of the coupling between the circuits 
increased. In one of the tunes in the specification the tightness of the 
coupling was 30 per cent., and with that degree of tightness there was, 
admittedly, two series of wther waves of two distinct wave-lengths. 
That, however, so far from being a disadvantage, might, at times, be 
convenient, for a distant receiver would respond if attuned to either 
wave-length. There was no plea of insufficiency. All that matter of 
tight or loose coupling was relevant only on the question of interpreta- 
tion. Having come to the conclusion that the specification in effect 
contained a direction to couple the circuits loosely so that the effect of 
the primary on the secondary might be cumulative he need not pursue 
the matter further. As he interpreted the patent the essential features 
of the invention were as follows :—In order to get over a well-known 
difficulty in applying the principle of resonance as between receiver and 
transmitter in а system of wireless telegraphy the inventor proposed to 
substitute for a single cireuit in both transmitter and receiver a pair of 
circuits, one of which was so constructed as to radiate or absorb readily, 
and the other of which was so constructed as to oscillate persistently 
and be a good conserver of energy. The two circuits of the transmitter 
were attuned together and linked by means of a transformer in such a 
way that electrical oscillations in the closed and persistently oscillating 
cireuit built up, and, inasmuch as the primary could act as a receiver of 
energy for the secondary, maintained similar oscillations in the open 
and readily vibrating secondary. Similarly the two cireuits of the 
receiver, attuned to the same time period as the circuits of the transmitter, 
were linked through a transformer in such a way that electrical oscilla- 
tions in the readily absorbing primary built up similar oscillations in a 
closed and conserving secondary, only such oscillations had strength to 
break down the coherer. It was not disputed that if that were the 
invention it got over to a very great extent, if not entirely, the difficulty 
it was designed to meet. 

His Lordship next dealt with the Braun specification of 1899 which, 
he said, involved many difficulties. The inventor commenced his com- 
plete specification by classifving electrical vibrations into three groups: 
(1) those with a low frequency of ordinary alternating currents mecha- 
nieally produced ; (2) those with à much higher frequency of oscillations 
produced by the discharge of Leyden jars with or without induction 
coils in circuit, which, he took to mean, with or without the introduction 
into the circuit of inductance for the purpose of lowering the frequency 
and increasing the resulting wave-length ; and (3) those of the enormous 
frequency produced by Hertz, not by means of Leyden jars and special 
induction coils, but by ordinary conductors, the capacity and induction 
of which was relatively small. It was reasonably clear on the evidence 
that Braun was imperfectly acquainted with what was being done by 
Marconi. Having quoted extensively from the Braun specification, he 


said his first claim was fer the improvement in the transmission of elec- 
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trical signals without connecting wires, which consisted in using elec- 
trical vibrations of comparatively low frequency, such as were produced 
by the discharge of Leyden jars with or without induction coils in circuit 
substantially as described. Не had а second claim for a combination of 
apparatus. He had examined the letterpress of Braun’s specification 
without any particular reference to his drawings, and he thought it was 
clear that that letterpress did not convey the remotest suggestion of the 
problem which Marconi's patent of 1900 was intended to solve, much less 
any suggestion bearing on its solution. И. therefore, the latter patent 
had been anticipated by anything in Braun's specification it must be by 
something disclosed in Braun’s drawings. After explaining what those 
drawings were and the difference between Nos. 1 and 3, and 2 and 4, he 
said that it appeared from the body of the specification Braun evidently 
conceived the well-known vertical wire to which he referred to be a very 
small capacity compared with the Leyden jar he proposed to introduce 
into his transmitter, and also that the cireuit of that Leyden jar would 
be the circuit which determined both the energy transmitted to the ether 
and the length of the :ether wave. He said nothing as to the time period 
of the secondary circuit, though, possibly, he thought h^ could increase 
the potential of the oscillations in it by a transformer, probably just 
because it had relatively small capacity. He (Braun) must, therefore, 
have contemplated that the time period of the primary would be forced 
on the secondary whatever its natural time period, which could only be 
effectively done by the tightest possible coupling. "nat conclusion was 
corroborated by the drawings Nos. 1 and 3, in which, strictly speaking, 
there wasonly one circuit. Куеп if, as was possible from one point of view, 
they could look upon them as containing two circuits, these circuits were as 
tightly coupled as might be. His conclusion was that, though anyone 
with a knowledge of Marconi's 1900 invention, could easily adapt draw- 
ings 2 and 4 of Braun to obtain the result by supplying appropriate 
working details, including tuning appliances, but otherwise the drawings 
themselves did not any more than the letterpress contain any suggestion 
either of the problem or of the working details appropriate with the 
solution. It followed that Braun's specification did not anticipate the 
1900 patent of Marconi, unless it could be shown that an electrical engi- 
neer, acting in the light of what was generally known at the date of 
Braun’s patent, must have necessarily arrived at Marconi's result. He 
could not think that that had been the cas». In his lordship's opinion 
any competent engineer would, most probably, have put Braun's speci- 
fication aside as being founded on а mistake as to the frequencies then 
in use, and otherwise containing so many points of difficulty. He would 
have said that Marconi was already doing what that man claimed, and 
it was useless pursuing the matter further. And even if he had been 
struck with the desire to test the apparatus diagrammatically shown in 
the drawings there would be no reason why he should select figures 2 
and 4 rather than 1 and 3 unless his object was to get high voltage in the 
vertical wire. In considering the plea of want of subject matter in 
Mareoni's patent, it was important to notice that in the receiver the mere 
introduction of two circuits instead of one was no novelty. Fig. 14 of 
Lodge's 1897 patent showed the open circuit of the receiving aerial 
linked through the transformer with the closed circuit containing the 
coherer, Lodge's idea being to leave his receiving aerial freer to vibrate 
electrically without disturbance from attached wires; the secondary 
circuit, as shown, was not tuned to, nor could it be tuned t», the circuit of 
the aerial. That, in his lordship's opinion, was exceedingly strong 
evidence that Marconi's 1900 invention was not во obvious as to deprive 
it of subject matter. There was Lodge, an electrical engineer of first- 
rate ability, actually devising means to get over the difficulty he had 
himself explained in his lecture—the difficulty that a good radiating or 
absorbing cireuit was a bad oscillating circuit and a bad conserver of 
energy. То get over that difficulty Lodge was making а compromise at 
both ends by partially sacrificing the radiating or absorbing qualities of 
his aerial. He introduced two circuits at the receiving end and yet he 
did not see that if only he utilised the principle of resonance as between 
those two circuits the problem would have been solved, at any rate at 
the receiving end, and really the problem at the transmitting end was the 
same problem from the reverse point of view. But common knowledge 
of the art was, so far as material for the present purpose, the same when 
Lodge prepared his 1897 specification as when Marconi prepared his 
1900 specification. How, then, could he treat as obvious at the latter 
date what so able a man as Lodge entirely failed to see at the former 
date ? How far Lodge was from grasping the advantage of having two 
circuits was also apparent from his Fig. 4 in that he had, in a way, two 
circuits in his transmitter, but his object was not to use one as a receiver 
for the other, but on the contrary, when once he had charged his radiat- 
ing circuit to separate it entirely from its source of supply. Again, in 
his 1898 patent, Marconi introduced in his receiver a pair of circuits 
linked through a transformer, his object being to raise the voltage in the 
secondary, and thus give the coherer in circuit with the secondary a better 
chance of breaking down. He did not, any more than Lodge, tune the 
two circuits together as he might have been expected to do if tuning 
them were really so obvious a matter. In the Lodge and Silvanus 
Thompson patents relating toinduction telegraphy the transmitter and re- 
ceiverwere tuned, and it was of course true that the transmitter and receiver 
in such a system might be looked upon as the primary and secondary of 
an exceedingly loosely coupled transformer, but induction telegraphy 
involved no such difficulty in the application of the principle of resonance 
as was involved in telegraphy by «ther waves, and the tuning in those 
cases bore really no analogy to the tuning of a pair of circuits in Mar- 
coni's system. After referring to Tesla’s patents of 1891 and 1896 and 
to the Tesla lecture of 1893, his lordship said he should infer that in 1896 
Tesla doubted the utility of tuning as applied to any of the purposes 
within the scope of the patent. There was some evidence that manu- 
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facturera of Tesla‘’s transformers, before they sold them, adjusted the 
primary to the secondary in such а way that if the terminals of the 
secondary were connected by short wires with the balls of an adjustable 
apark-gap so that they got the longest possible spark. That was said to 
be tuning, but if it was, the tuning was destroyed by the terminals being 
connected to any other system when the apparatus was in иягә. There 
was some evidence also that when Tesla's transformers were used in the 
laboratory the operator adjusted the secondary to the primary by vary- 
ing the number of turns in one or both till he got the best result. That 
was also said to be tuning, but Мг. Swinburne, who had great ex perience 
in such matters, said that until he came into court ho never heard of any 
such practice. Не could hardly. hold, therefore, that it was common 
knowledge that where a transformer was used the circuit of the primary 
and secondary should be tuned together. The whole of the evidence in 
regard to the Oudin high-frequency transformer, in which the primary 
and secondary were tuned, might be summed up by saving that high- 
frequency transformers had. been used for stepping up voltage and for 
that purpose only. For stepping up voltage the transformer coils should 
be coupled as tightly as possible, but however tightly coupled. trans- 
former coils might be coupled, the tightness of the coupling of the cireuits 
of which they formed part. would depend on the relative values of the 
mutual апа self-induction existing in the system, and the conditions 
might therefore be such that a really tight coupling became impossible. 
It was found that in such a case the effect of the transformer in stepping 
up the voltage was diminished unless the two circuits were adjusted and 
that adjustment was really а rough tuning of one cireuit to the other. 
The object was in either case to overcome the disadvantage of the coupling 
being loosened by the prevailing conditions of the circuits and to get the 
maximum effect in raising the voltage in the secondary. ‘Phat was the 
most that could bo suid, and he was not clear that even that was a matter 
of general knowledge. The application of tuning to cure the necessary 
evils of loos? coupling was very different from deliberately coupling two 
civeuits loosely and tuning them together in order that one might be a 
reservoir and have ап accumulative effect on the other and thus create 
such a long train of waves as was necessary for securing the full benefit 
of resonance between the receiver and transmitter in a system of wireless 
telography. Mareoni did not us? hia transformer to secure higher 
voltage or for any of the purposes for which a transformer, so far as the 
evidence went, had ever been used before. In the hiterature quoted 
there was no trace of the idea underlying his invention пог, so far as he 
could see, a singel: suggestion from which a competent engineer could 
arrive at that idea. He hold, therefore. that the plea of want of subject 
matter entirely failed. The only other plea of invalidity was based on a 
sugyestod. prior grant contained in Braun's second patent of 1899. the 
complete specification of which was not accepted or published until after 
the date of Marconi'a 1900 patent, and therefore it could not be relied 
upon as anticipation. — Braun's second. patent, in effect, claimed. the 
arrangements shown in Figs, 2 and 4 of his earlier specification, except 
that the aerial was earthed in each cas». Braun. might have applied 
for that subsoquent patent because the provisional of this earlier patent 
did not in any way foreshadow Figs. 2 and 4. or because he had found 
Figs. 2 and 4 more satisfactory with an earthed aerial. He said nothing 
of tuning and his specification contained а passage which, in his lord- 
ship's opinion, was inconsistent with the two circuits being intended to 
b» tuned. together. Не could not, therefore, see how it eould be said 
that that patent contained a grant of the invention deseri bed in Mareoni's 
1900 patent. 
Having come to the couclusion that Marconi's 1900 patent was good 
and valid. he must proceed to consider the question of infringement. 
Defendants proposed to make us? of the Balsillie system of wireless 
telegraphy. И was admitted that they had offered for sale apparatus 
made in substantial accordance with the pamphlet put in at the trial; and 
they had actually sold and installed such apparatus on board a ship 
called the * Non-Nuch. [Ht was reasonably clear on the evidence that the 
apparatus described in the pamphlet and actually installed on the “ Non- 
sich " had the following characteristies :—The transmitter contained 
two circuits, one a closed circuit which was a good conserver of energy 
and a persistent oscillator, and the other an open circuit which was a good 
radiator. Those circuits were intended to be tuned together and ceon- 
tained adjustable devices by which the capacity or inductance, or both, 
might be varied for that purpose. They were also linked together т 
such a мау that the oscillations in the closed cireuit would gradually 
build up and maintain like oscillations in the open circuit, so that the 
latter. produced а long train of aether. waves of approximately equal 
amplitude, and not one wave followed by three or four of rapidly diminish- 
ing amplitude. The receiver had two circuits, one an open cireuit which 
was a good absorber, and the other a closed circuit which was a good 
conserver of energy. "hes? circuits also were intended to be tuned 
together, and also to the time period of the circuits in the transmitter, and 
had tuning devices for that purpose, They were also so linked that the 
oscillations induced in the open cirenit by a train of waves might have 
cumulative effect on the closed circuit, gradually building up oscillations 
of sufficient amplitude to be readily detected. И appeared, therefore, 
that defendants apparatus contained all the essential features of the 
invention protected by Marconis 1900 patent. But defendants contended 
that there was no infringement, because in the apparatus described by 
Marconi the two cirenits of both the transmitter and the receiver were 
linked through what he called th^ * transformer," and if was clear, at any 
rate in the body of the specification, that he was contemplating an instru- 
ment with two врага? coils. Defendants contended that the word 
© transformer” was, in ordinary language, confined to a two-coil instru. 
ment, and that Marconi’s claims (at any rate when read with the body of 
the apecitieation) wer» limit*d t» a transformer in its ordinary sense to 


two separate coils. Defendants said that they had not themselves used 
any such instrument, and did not intend to use any such instrument in 
their transmitter. If they intended to usc any such instrument in their 
receiver, which they had not yet done, Marconi (they said) could not 
complain, for he had not claimed his receiver separately, but only in 
conjunction with his transmitter. The instrument they had used, and, 
so far, at any rate, as their transmitter was concerned, intended to use, 
was a single coil instrument; it was not, in ordinary parlance, a trans- 
former at all. but what was known as an auto-transformer, which acted 
partly by mutual induction, and partly by what was called inductive 
shunt, and defendants said they could perfectly easily eliminate the 
mutual induction altogether, and make their instrument act entirely by 
inductive shunt. They, further, said that their auto-transformer was а 
new discovery so that the doctrine of equivalents had no application, A 
considerable amount of evidence was directed to that question of infringe- 
ment, and on such evidence he had come to the following Conclusions :— 
The name " transformer " was originally given to instruments used for 
stepping-up or stepping-down the voltage of electric current, and had 
direct. reference to the effect) produced, The instrument originally 
and most generally used to step-up or step-down voltage had two distinet 
and separate coils, The amount by which the voltage was stepped-up ot 
stepped-down depended upon the number of turns in the secondary 
compared. with the number of turns in the primary coil. As soon as the 
word ^" transformer " came to be used so as to include the “ one to one ^ 
transformer the word not unnaturally began to denote not a ehange in 
the voltage. but a transformation of electrical energy into one cireutt into 
magnetic energy in the field and back again into electrical enerey m 
another circuit ит other words, the current of the secondary was an 
induced current. Meanwhile it had been discovered that for stepping-up 
or stepping-down voltage an instrument need not have two separate coils, 
the same effect could be obtained if the instrument had a single coil. part 
of which was in both cirenits, and the whole of which or part of which was 
in one cireuit only, the extent to which the current so stepped-up or 
stepped-down still depending npon the number of turns in the secondary 
as compared with the number of turns in the primary. That instrument 
was originally sold as a transformer, but it became generally known as an 
`` nuto-transformer," to distinguish it from a " transformer," which still 
generally denoted an instrument with two separate coils. In considering 
the action of the inductive shunt in an auto-transformer, at any rate when 
employed in such a system as defendants’, И was necessary to concentrate 
one’s attention successively upon the conditions prevailing at different 
moments during the time period (itself exceedingly minute) during which 
an oscillation took place. These conditions were continually varying, 
for the oscillations in the secondary were necessarily out of step with the 
oscillations in the primary. He thought that all the export witnesses 
finally agreed that though at some moment electrical energy might be 
passing from the primary to the secondary cireuit. without any con- 
version into or reconversion from magnetic energy, vet at other times the 
electrical energy in the secondary consisted to a great extent, if not 
entirely, of energy derived originally, it is true, from the primary, but 
which had undergone such conversion and reconversion : in other words 
there were tunes in which the eleetrical energy in the secondary was the 
result of induction pure and simple. There would, however, appear to 
be the difference between the one to one transformer with two coils, and 
the one to one auto-transformer, that the whole coil, being in both circuits, 
the limit of mutual inductive effect between the parts of the coil in one 
of the cirenits and the parts of the coil in the other cirenit might be said 
to be eliminated, but that was a question of words rather than of sub- 
stance if, as seemed to be the case, the one to one auto-transformer 
operated mainly by induction. Long before 1900 the theory of auto- 
transformers had been worked out. A one to one transformer was not, 
however, used, there being no obvious purpose for which it might be 
useful. Its properties, however, were equally well-known. Before 
'l'esla s experiments with currents of high-frequency and great potential 
the transformer and auto-transformer in general use were provided with 
iron cores, such cores affording an easy path to the lines of force in the 
magnetic field. Tesla found that for step-up high-frequency current the 
iron core was a disadvantage, and his transformers were air-core trans- 
formers. Marconi made use of air core transformers in his 1593 and 1599 
patents, and. no doubt, referred to them in his 1900 patent when he 
spoke of * transformers suitable for the transformation of very rapidly 
alternating electric currents.” It did not appear that air-core auto- 
transformers had ever been used prior to that patent except by Oudin. 
He could not conceive, however, that an electrical engineer in, вау, 1899, 
would have any doubt that what could be done by an air-core two-coil 
transformer could also be done by an аш-еоге auto-transformer. He 
was sitislied that if at the date of Marconi's 1900 patent а competent 
electrical engineer. conversant with wireless telegraphy, had had Mareoni's 
invention explained to him. and had been asked whether one could 
substitute for Marconis two-coil transformers, auto-transformers, 
whether arranged one to one or otherwise, he would unhesitatingly have 
answered in the affirmative. and if that were so the use of the air-core auto- 
transformer, even if arranged one to one in Marconi'a system, could never 
have afforded subject matter for а new patent, or be called а new dis- 
covery. Under the circumstances, it was not unnatural that plaintitfa 
should be able to quote numerous cases in which the word © transformer ” 
had been nsed to include auto-transformer, orin which auto-transtormer 
had been called transformer; and that, on the other hand. defendants 
should be able to quote numerous instances in which an instrument was 
called an auto-transformer to distinguish it from an ordinary transformer 
with two coils. When the word transformer was used its meaning must 
depend largely on the context. His general impression was that anyone 
who ordered a transformer from a manufacturer would expect to get, and 
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would be supplied with, a two-coil instrument. On the other hand a 
contract for electrical work in whieh a transformer simpliciter were 
specified for purposes not requiring the absence of metallic connection 
between the secondary and the source of supply. would, he thought, be 
complied with by providing auto-transformers. There could, he thought, 
be no doubt that anybody reading. first, the body of Marconi's specitic- 
ation, and. then. his claims would conclude that the instrument he 
referred to in the claims as а transformer was an instrument with two 
coils. then the words of the claims taken alone might include auto- 
transformers. | If, therefore, the use of an instrument with two coils were 
an essential feature of the invention the action would fail. In his Lord- 
ship's opinion, however, the use of a two-coil instrument was not an 
essential feature of Mareoni's invention. The merit of the invention lay 
in the idea, rather than in the particular means by which he carried it out. 
Given the problem consisting in the difliculty of a single circuit doing two 
inconsistent. things at the same time. given the idea of solving that 
problem by a division of labour between two circuits tuned. together and 
linked зо that the cumulative effect of resonance might come into play 
between them it would not, he thought. have been very difficult for any 
competent engineer to work out the details. Clearly some form of indue- 
tive linkage would be necessary, and Marconi took, and he thought most 
engineers would have taken. the most obvious means of securing that 
linkage, namely, а two-coil transformer. It. was, however, а matter of 
indifference so far as the science of the invention was concerned, whether 
i transformer or an auto-transformer were used. Looking at the 
first claim of the specification. it was one for a transmitter involving a 
combination of parts, and, among others, two tuned cireuits and a trans- 
former, the latter supplying the necessary linkage. In the second and 
third claims, the transformer had the same function. and the fourth claim 
was for а purpose substantially as deseribed and illustrated in the 
specification. It seemed to him that defendants’ apparatus contained 
everything of real value in every single claiming clause, the only difference 
being that the necessary inductive linkage was supplied through an auto- 
transformer, and not through a two-coil transformer, and that in по way 
affected the result. From that point of view the question was whether 
the infringing apparatus was substantially the sime as the apparatus 
said to have been infringed. He could not doubt that a jury would say 
that defendants! apparatus was substantially the same as that shown in 
Marconis 1900 patent. Again, where the patent was for a combination 
of parts, or a process, and the combination or process, besides being itself 
new, produced new and useful results, everyone who produced the same 
results by using the essential parts of the combination or process was an 
infringer, even if he had in effect altered the combination or process by 
omitting some unessential part or step, and substituting some other part 
or step. which was, in fact, equivalent to the part or step omitted. 1f the 
part of the combination or the step in the process for which an equivalent 
had been submitted be the essential feature, or one of the essential 
features, there was no room for the doctrine of equivalents, апа to 
ascertain the essential features of an invention the specification must be 
read and interpreted by the light of what was generally known at the 
date of the patent. He referred to the cas? of * Benno Jatfe &e., Fabrik 
v. J. Richardson & Co." as giving a good illustration of the doctrine, and 
he also dealt with the argument based on “ Heath « Unwin " and ©“ Nobel 
Explosives Co. г. Henderson.” His Lordship said that, being of opinion 
that every claiming clause of Marconi’s patent of 1900 was a claim for an 
entirely novel combination, producing an entirely new and useful result, 
and that the use of a two-coil transformer was no essential part of his 
invention he held that defendants, who, in his opinion, had taken all the 
essential parts of the invention, were infringers, notwithstanding they had 
substituted an auto-transformer for a transformer in the combination 
claimed, and notwithstanding that the use of an auto-transformer with 
an air-core for any such purpose as that for which Marconi had used the 
transformer might have been new, in his Lordship’s opinion plaiutitts 
were entitled to succeed. 

His Lordship certified that it was a case reasonably fitted for three 
Counsel, and gave costs on the ordinary seale. The question of the two 
other patents was allowed to stand over pending a decision by defendants 
as to an appeal. In regard to the injunction his Lordship did not see 
why there should be a stay of execution with regard to fresh sales, but if 
notice of appeal was served within 14 days the injunction would. be 
suspended during the appeal. so far as it affected the user of any instru- 
ment installed by defendants on board ship. An inquiry as-to damages 
was also granted. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrictan office, post free 
unless otherwise stated) on receipt of published price, adding За. for books published 
under 38., and $ per cent. for books published nett. Add 10 per cent. for abroad or for 
foreign books.) 

Royal Society of Arts. Cantor Lectures on “ Industrial Pyrometry." 
By C. В. Darling. (London: 1911. Royal Society of Arts.) 18. 

A New Map of Metropolitan Railways, Tramways and Miscellaneous 
Improvements, For session 1911. (London : Mr. E. 5tanford.) 2s. 6d. 

* Manuale dell’ Ingegaere Elettricista.” By А. Marro. 2nd edition. 
(Milan: 1911. Ulrico Hoepli.) 1.8.50. 

“ Transactions” of the American Electrochemical Society. 
ХҮШ. 1910. 


“Science Abstracts.” Vol XIV. Part Т. 
Physics; Section B: Electrical Engineering. 
Е. М. Spon.) - 13. 6d. each. 


Vol. 


Section А. 
Е. & 


No. 157. 
(London : 1911. 


PARLIAMENTARY INTELLIGENCE 


qe 


Electricity in Mines. —In the House of Commons on 16th inst. Mr. 
Wedgwood asked the Home Secretary whether he proposed. to intro- 
duce legislation based on the report of the Departmental Committee on 
the Use of Electricity in Mines. 

In reply, Mr. CHURCHILL said it would not be necessary to introduce 
legislation. Uhe rules proposed by the Committee could be established 
as special rules under the procedure provided by the Mines Regulations 
Acts, and he would consider whether steps for that. purpose could Бе 
taken at once. 


Future Telephone Charges.—-(n ‘Tuesday Viscount Wolmer in- 
quired of the Postmaster-General whether Ц was his intention, after 
Dee. 31, to bring all telephone users under the measured rate system, 

Mr. HERBERT SAMUEL said no definite decision as to the future charges 
for telephone service сош be properly arrived at until after the arbitra- 
tion for the settlement of the price to be paid for the National Telephone 
Co.'s system. He was shortly receiving deputations from various bodies 
interested in the question and should give their representations all due 
weight. 


Goods Transport Scheme for London.—In Тнк ELECTRICIAN for 
July 1 and July 22 last. we gave full partieulars of the scheme 
devised hy Mr. A. W. Gattie and Mr. А. G. Seaman for dealing with 
London goods trafic at а proposed clearing house ia Clerkenwell. 
where elevators, cranes, conveyors. &¢c., would be operated by 
single-phase low-frequency electric current. 


On Wednesday evening Mr. Gattie delivered a lecture on this subject 
to a meeting of the Farringdon Wards Club at Anderton's Hotel, Fleet- 
street, London. 

Mr. GATTIE recapitulated the particulars as to the construction of the 
clearing house, the roads in and to and from it, the machinery, &c., and 
quoted the opinion of Mr. Wragg, of Toronto, an expert in the design of 
goods stations, that. London paid proportionately 21 times as much in 
terminal charges as was paid in America where wages were 1} times ая 
high. The lecturer described, amongst other features of the scheme, the 
construction of tubo railways in several directions to connect with the 
various existing railways, and then proceeded to deal with objections 
that had already been made, one of which was that all railways would 
not benetit equally. He admitted that the company which had the 
more wasteful system at present would benefit more by the new scheme 
than one which had a more economical system. Another statement 
that the scheme would necessitate the nationalisation of railways was 
untrue, although he agreed that it was desirable that the project should be 
Placed under statutory obligations, and that its regulations should. be 
framed by the Board of Trade. 

Mr. ALLAN Ramsey said he did not think the clearing house would get 
a sufficient supply of goods unless motor power were used for the street 
vehicles, and he asked how long it would take to get the scheme into 
working order. | | 

Mr. Соккк thought Mr. Wraggs statement as to the relative cost of 
terminals in London and in America was of no value, aa the conditions 
were different. Amongst other advantages land had been practically 
given by the Government. for railway stations, &e., in America. He 
thought the broad principle of the proposed scheme was sound. 

Mr. ALDERTON (of Cheapside) approved of the idea that if one had 20 
pareels to send it would be better to have only one van to call for them. but 
thought they could not compare the pros»nt scheme with the Post Office. 
who sorted parcels on the trains. 

Mr. WEST (a railway official) described the scheme as utopian, and 
asked who was going to compensate the railway companies. Was it 
proposed that the clearing houso should absorb the terminal charges. 
and the railway companies simply run upon mileage ? He thought there 
would be difficulty in getting the vans loaded and unloaded quickly 
enough to avoid congestion. 

Mr. Jay (Messrs. Cattermole) thought the trade was at present con- 
ducted satisfactorily, and they had nothing before them as to the saving 
to the trader. | 

Мг. SHERRIN (another railway official) said if the clearing house dealt. 
with all the traflic of Greater London it would perform a marvel. The 
difficulty of handling millions of small packages such as those sent out by, 
вау, the Mazawattee Tea Co., all to different consignees, would be 
stupendons. — Unless the transport company was going to charge a 
considerably smaller вит than that now made as terminal charges no 
railway company would give the scheme а moment's consideration. 

Mr. CUTHBERT WILKINSON said the proposed system would not be 
favoured Бу newspaper publishers, who wished to know that their papers 
would go by certain trains. 

Mr. САТТЕ: The newspapers go by passenger trains. 

А resolution; moved by Mr. СовкЕ that the idea was a practical 
solution of the problem. and that the meeting ex pressed а hope that the 
Corporation of the City of London and the L.C.C. would appoint a 
committee to consider and report upon it was defeated. 

| М р GATTIE briefly replied to the discussion, and was accorded a vote of 
thanks, - | 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Bermondsey (London).—The Electricity Committee report that ia 
order to meet next winters demend it will be necessary to either 
instal new plant or teke a bulk supply. 

If new plant is decided upon three new boilers, опе 1.250 kw. steam 
dynamo and condensing plant will be required. Extensions to the boiler 
house will also be needed. The estimated cost of the additional plant is 
420.100. ‘The total connections to mains are equal to 4.968 kw.. and if 
it were not for an exceptional diversity factor the maximum would be 
higher. 

Tne question of a bulk supply is still under consideration, but it would 
not do (states the report) to delay getting out specifications and obt ining 
tenders for new plant until the question was decided. 

Bethnal Green (London).—On Thursday last week the Council 
avain discussed the question whether they would take a supply of 
electricity in bulk from Shoreditch Council, On June 2, 1910. the 
Council decided to accept one of the offers made by Shoreditch 
Council to give such & supply, but by 18 votes to 15 it wes now dce- 
cided not to seal the proposed agreement for a supply for seven years 
by Shoreditch oa the alternative flat rete scheme. Shoreditch may 
still supply individual consumers in Bethnal Green. 


Carnaivon.— The Council hs ze 2pplied for senction to a loan of 
£600 for extensions of the battery. milking booster end switchgear. 


Dangerous Trades.—The Home Sceretery роте notice on Feb. 14 
of hi: intention to meke regulations to zpply to fectories and work- 
shops or perts thereof (other than laboretories) in which the process 
of smelting materials containing lead is esrried on. 


Electricity in Mining.—. Vt г Council meeting of the Durham 
Miners’ Association on Saturday it was decided to ask the employers 
to cease working ell enel-eatting machines by electric power. No 
reasons were given for this step. 

Tac Executive Committee at the same time were instructed to impress 
Upon the Goverament the necessity of withdrawing the use of electric 
power from underground working altogether, or only to use it under the 
most stringent precautiors. 

At а meeting of the Joint Board of the Enginemen and Firemen's 
Union of the Notts апа Derbyshire Miners’? Federation on Saturday, 
satisfaction was ex pressed at the statement of the Home Secretary that 
it was h's intention to introduce a new Mines Bill dealing with the question 
of the darcer of electrical machinery in mines, and all other questions 
affecting the safety of miners. A resolution. was passed deciding to 
render all possible assistance to. the representatives who might. be 
appointed to serve on the Committee during the initial stages of the Bill. 


Fleetwood.—The salery of the electrical engineer and manager 
(Mr. W. Н. Miller) his been inereased by £25 per ennum. 


Hackney (London).— Tlic Electricity Committee recommend the 
installation of a pair of water-tube boilers. with chein-grate stokers 
end superhesters, at a cost of £3.500; also га electrically-driven 
feed pumo at £200. and pipework £400, 

Hampton.—-The Council have decided that. failing a satisfactory 
reply from the local gas company io ал application for а reduc- 
tion of charges. formel notice be given to determine the existing 
contrect for street lighting, and that quotations for the supply of 
electricity for street lighting be obtained from the Twickenham & 
Teddington Electric Supply Со. 

Hendon.—The Council have edopted a recommendation of the 
Works Committee that a system of rail-less trams be permitted from 
Golder's Green Tube Station to Edgware-road. 


Hornsey.—The clectrice engineer (Мг. №. Staniland) has been in- 
structed to prepare plins and estimates for an additional boiler, &c. 

Mr. Dov Ble sucvested at the Council meeting that some inquiries 
Should be made as to whether it would not be cheaper to take a bulk 
supply from a power company. 

Home Office Inquiry into Pretoria Pit Disaster.—On Monday Мг. 
К. A. 5. Redmayne. chief inspector of mines, opened the Home 
Office inquiry into the cause of the explosion which occurred on Dec. 
21 at the Pretoria Pit of the Hulton Colliery Co. 

In opening the proceedings, Mr. REDMAYNE said that the inquiry 
was intended to get at the bottom of things so as to prevent, if possible, 
the recurrence of similar disasters. 

_ The first witness was Mr. Alfred J. Tongue, the general manager, of the 
Hulton Colliery Co., and he was under examination for three days. Mr. 
Tongue was questioned as to the system of ventilation at the collierv, 
the type of lamp used and many other matters relating to the working 
of the mine. In regard to the electrical equipment of the mine, he said 
that the absolute immunity of the switches from sparking was dependent 
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upon the oil-level being kept above the contacts. There was a definite 
mark on the switches showing the level at which the oil must be kept. 
The switches were also examined daily by а competent clectiical engineer, 
АП parts that were likely to give off sparks were completely cased, 
Moving contacts were enclosed in ой. ‘they took all the precautions 
that. the special electrical rules of the Home Office imposed for keeping 
them gas tight. There was no part of the electrical equipment. which 
might be put down as being the cause of the explosion, He was anxious 
about that himself ; but he had looked carefully everywhere, and he had 
seen по part of the apparatus that showed any signs of damage by 
internal force. He was absolutely clear that the electrical apparatus 
had nothing to do with the explosion, 

After the conclusion of Ме. Tongues evidence other witnesses were 
examined, and the inquiry was adjourned. 

Hull.—On Wednesday the Tramways Committee decided to 
grant £12,000 out of the profits of the tramways to relief of rates. 


The profits for 12 months amounted to £13,966, 


Islington.— At the meeting of the Council on Friday the Lighting 
Committee reported thet they had carefully considered the result 
of the substitution of hizh-pressure gas for electricity in the borongh, 

The Committee stated that they were informed by the electrical engi- 
neer (Мг. А. Сау) that a number of electric lamps outside shops in the 
main thorougnfares had. been displaced and high-pressure gas lamps 
installed in lieu thereof. ‘The Council would recognise that it was very 
desirable that some immediate action should be taken to prevent the 
displicement of electric lamps for outside shop huhting, and in the Com- 
mittee's opinion that could best be effected by the adoption of that 
portion of the Committees report submitted to the Council on Dec. 16 
last which deals with contract lighting. | 

Liverpool.—-The consulting electrical engineer (Mr. А. Bromley 
Holmes) has prepared а report on the condition of the electricity 
undertaking and the charges made for energy, Ке. 

И is stated that the supply of power from the Corporation mains is 
already equal to about one-eighth part of the total power used in the city, 
and the demand is steadily inereasing. The ratable value method of 
charging adopted experimentally 12 months ago, it is suggested, is prob- 
ably the most equitable and simple way of proportioning the price of 
electrical energy to the various classes of consumers, especially when, as in 
Liverpool, the surplus protits of the undertaking are distributed amongst. 
the ratepayers in proportion to the ratable value of their property. In the 
“габа Ше value " system the electrical energy as metered is charged at Id. 
per unit, and the fixed charge per annum is 12 per cent. on the ratable 
value, or about 2s. 5d. in the $. these rates being necessary to cover the 
working and capital charges and a margin of profit which the price paid hy 
the present consumers has to provide, An increase in the charge for elec- 
tricity for private lighting would appear to be justifiable, but as the use of 
radiators is extending and а demand for cooking and other domestic ser- 
vices is commencing, it would probably not be wise, from a business point 
of view, to raise the price at present. 

Mr. Holmes recommends the judicious scrapping of old apparatus and 
replacement by improved machinery, though the advent of the metallie 
filament lamp has checked the normal increase in demand for electrical 
energy, and consequently the plant provided to meet the usual rate of in- 
crease for the past two years has been in excess of immediate require- 
ments. That temporary check, however, has, he thinks, now almost 
come to an end, and the normal annual increase may be anticipated. 

Leeds.—' The Council are recommended by the Tramways and 
Electricity Committee to supply to consumers current for special 
illuminatioa devices in connection with the Coronation festivities at 
а fixed charge of 7s. Gd. to cover the cost of Inspecting and connecting 
the installation. This charge will include the supply of current for 


one week. 

London County Council.—On Tuesday sanction was given to 
а loan of 3.060 to Stepney for electricity purposes. 

Brixton to Herne НШ Tramways.—The adjourned report of the High- 
wavs Committee recommending that £28,800 be spent on capital account 
for the construction of authorised tramways from Brixton to Herne ИШ 
was agreed to. 

Livcrpool-road. Tramways.—The adjourned report of the Highways 
Committee, recommending the discontinuance of the running of the 
trams in Liverpool.road, N., and that the lines be removed at an exti- 
mated cost of £10,000 was again before the Council. An amendment 
was moved that the matter be referred back with instruetions to report 
as to the advisability of electrifving the tramways forthwith. After 
discussion the chairman, of the Committee (Мг. Е. White) stated that he 
was prepared to take the report back, and this course was adopted. 

L.C.C. Tramway Recetpts.—Mr. E. White, chairman of the Highways 
Committee, stated that the revenue of the Council's tramwavs was 
declining, and if that state of things should continue much longer—and a 
very short time would suffice they would either have to reduce the 
facilities now afforded for cheap travel by the revision of workmen's 
fares or apply to (the rates for assistance, The receipts of the electri- 
eally-driven tramways, which in the carly years of the service were 
12.164. per саг. mile, had fallen to 10.324. He had reason to fear that 
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the decrease would go on, as many of the lines which now came up for 
electrification were costly. 

London County Council Tramways.—4 portion of the electric 
tramway from Tooley-strect to Greenwich, about two miles in length, 
was opened for traffic yesterday. 


Manchester.— The Electricity Committee has now issued its reply 
to the charges recently brought against it by Ald. Gibson, chairman 
of the Gas Committee. 

The charges were (1) that electricity was being sold below cost, (2) 
that insufficient provision was being made for depreciation, and (3) that 
the return on the capital expended was insufficient. The reply of the 
Electricity Committee is a lengthy one, and refutes in detail the allega- 
tions of Ald. Gibson, 

National Electrical Manufacturers’ Association. Гле annual 
general meeting will be held at the Institution of Electrical Engineers, 
Victoria-embankment. W.C.. on 28th inst., at 2:30 p.m. 


Presentation, —4A handsome presentation, consisting of two solid 
silver candelabra and a solid silver vase. was made to Mr. T. Е. 
Ingoldby. B.A.. A.M. LC. E.. for four years assistant works manager 
of Siemens Dynamo Works, Stafford, on the occasion of his promotion 
to the Company's head оЯее in London. 

The presentation, which is exceptional in that it is the first time in the 
history of the works an official has been so. honoured except on leaving 
the Company's service, was made by Dr. M. Kloss in the large Hall of 
Siemens Institute, Stafford, on Friday the 16th inst. in the presence of 
the members of Siemens Literary and Debating Society. of which Society 
Мг. Ingoldby had been President. The large gathering which included 
the principal members of Messrs. Siemens’ Stafford staff and the hearty 
applause which greeted the able speech of Dr. Kloss, appreciative of Mr. 
Ingoldby s services to the Company and to his colleagues showed how 
popular the assistant manager had made himself. Mr. Ingoldby was also 
the recipient of a hearty vote of thanks for his services as President of the 
Debating Society. 

Private Bill Legislation.— Rotherham Corporation are applying for 
leave to introduce in their bill now pending in Parliament amend- 
ments enabling them to use the trackless trolley system of electric 
traction on an additional route (to Silverwood СоШегу). 

Royal Warrant.— Messrs. А. P. Lundberg & Sons have reccived a 
warrant of appointment as electrical accessories manufacturers to 
H.M. the King. The firm previously held a similar appointment to 
his late Majesty. King Edward VII. 

Sheffield.— А silver model of а Corporation tramear was presented 
to the Lord Mayor (Ald. H. K. Stephenson) on Tuesday when he 
opened a new tram shed in Shoreham-street. 

Sir \Уплалм CLEGG, chairman of the Tramways Committee, stated 
that when the Corporation took over the tramway system about 11 years 
ago they paid £121,265 for it, and they had spent on it since £1,325,000. 
Then they carried about 10,000,000 passengers in the first усаг. This 
vear they expected to carry 84,000,000. 10 years ago they had 44 cars, 
now they had 264. The number of men employed had grown from 260 
to 1,640. The Tramways Committee had given over £200,000 in sub- 
s^riptions and donations in various directions out of their profits, and 
last усаг they relieved the rates to the extent of £12,000. 

Sir William Preece in South Africa.—Sir Wm. Preece has arrived at 
Johannesburg. and has lost no time in speaking before the Chemical 
end Metallurgical Society of that city. He said that he firmly be- 
lieved Johannesburg was the central position of electrical enterprise 
and energy of the Empire. Institutions for the promotion and appli- 
cation of science were leaping ahead—perhaps too fast. Не is said to 
have criticised the methods of British manufacturers, whom it was 
difficult to move. and he is reported to have compared them un- 
favourably with American manufacturers.— Reuter's agency thus 
reports. 


Stepney (London).—4A sub-station is to be erected on the island 
site adjoining Old Gravel-lane and Wapping Dock-street. 

Application is to be made to the L.C.C. for sanction to borrow 
£15,700 for mains. 


Wakefield.—The L.G. Board have sanctioned the liquidation of the 
£2,257, 143. 94. deficit on the electricity undertaking during three 
years, upon being furnished with a resolution of the Council under- 
taking to pay it off in that time, and also to apply in future the зес- 
tion of their electric lighting order which provided that any deficit 
should be provided for in the next estimate. 


Wireless Telegraph Notes.—Prof. Edgeworth David, geologist to 
Sir E. Shackleton’s Antarctic Expedition. lectured before the Royal 
Geographical Society last week. Referring to the curious air currents 
in the neighbourhood of Mount Erebus, Prof. David advocated the 
establishment of wireless telegraph stations in the Antarctic, which 
could give notice to New Zealand and Australia of the approach of 
these violent blizzards which were of such frequent occurrence >. 

А Central News message from San Francisco on Tuesday stated 
that wireless communication had been established between San 
Francisco ала Chosi Shomisa, Japan, 5,700 miles distant. Two of 
the Pacific Mail Co.'s steamera were stated to have been employed in 


the communication, one stationed about 3,290 miles and the other 
about 3,200 miles distant from San Francisco. 

It is announced from Berlin that recent progress in wireless tele. 
graphy, especially the acquisition by the German Telefunken Co. of 
the Marconi stations on the Hamburg-America and North German 
Lloyd fleets, have aroused a good deal of interest in Germany in the 
Internationa! Wireless Telegraph Conference which is to meet in 
London next year. 

At the Berlin Conference of 1906 (continues the message) the principle 
of obligatory communication between all systems was accepted (except 
for the British reservation in regard to communication from ship to ship) 
bv all the States represented, except the United States and Italy. in 
the interval both countries have recognised the provision, America has 
introduced legislation extending the principle of compulsory communica- 
tion to wireless tel^graphy in her territory. [talv is, however, prevented 
from giving in her adhesion by her contracts with the Marconi Company, 
It is expected in Germany that Great Britain will, at the London Con- 
ference, abandon her opposition. 

York.— The City Council have resolved to apply for sanction to a 
loan of £15.000 for edditional generating plent. 


Dinner.— 9n the 17th inst. the staff of the Anchor Cable Co. held 
their seventh annuel dinner at Leigh, 35 members гла guests being 
present. 

After dinner there was а smoking concert, anl in the unavoidable 
absence of Mr. James Callender, Mr. J. Bowyer (works manager) took 
the chair. During the evening the usual toasts were given, and in giving 
the toast of the Anchor Cable Co. the chariman remarked that the past 
усаг had been the most successful in the annals of the company. Не 
took the opportunity of thanking the staff for their services. 

Electrical Trades Benevolent Institution.—-It has been decided to 
hold the festival dinner of the Electrical Trades’ Benevolent Institu- 
tion on April 26 next at the Hotel Cecil. London, 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Great Central Railway Co. invite tenders for the supply during 
the year ending April 30, 1912. of various stores and materials, in- 
cluding electric light and telegraph materials, wire, asbestos packing 
sheets and boiler covering, brass sheets and gunmetal fittings, dry- 
saltery, fog signals, gas, steam and hydraulic tubing and fittings, 
glass, hinges. indiarubber, lamp fittings, locks, nails, oils, serews, 
signal materials, steel castings, &с. Semoples and patterns may he 
seen from Feb. 27 to March 6, inclusive, in the Public Hall of the Con- 
servative Club, Gorton-lane, Gorton, Manchester. Specification 
and forms of tender can be obtained from the stores superintendent, 
Mr. Walter Williams. С.С. Railway, Gorton, Menchester. Tenders 
must be in the hands of the secretary. Mr. Oliver S. Holt, by 10 a.m. of 
Tuesday, March 7. See also an advertisement. 


The Council of the Metropolitan Borough of St. MARYLEBONE 
(London) invite tenders for 12 months’ supply of materials, including 
carbon brushes, installation accessories, underground cables, c.i. 
pipes. &c., oils, house cables, rubber goods and insulating materials, 
disconnecting boxes, house service cut outs, underground joint boxes 
and meter boards. &c. Tender forms and further particulars may 
be obtained at 19-20, York-place, Baker-street. W. Tenders to th^ 
town clerk, Mr. Jas. Wilson. Town Hall, Marylebone-lane, W.. by 
noon Wednesday, March 15. See also an edvertisement. 


EDINBURGH Corporation invite tenders for supply end erection of 
switchboard extension at Dewar-place electricity station. Specifica- 
tion, form of tender, &c.. from the engineer. Mr. Frank А. Newington. 
Specification, general conditions and drawings can be seen at. but not 
obtained from, the office of the consulting engineer, Sir Alexander 
В. W. Kennedy. 17, Victoria-street. London, S.W. Tenders to the 
Town Clerk, City Chambers, Edinburgh, by 10 a.m. March 7. бее 
also an advertisement. 

EDINBURGH Corporation also invite tenders for supply and erection 
at the electricity supply station, Dewar-place. of two towers for 
water-cooling purposes, The work is to include the supply and 
erection of all necessary concrete foundations, steel framework and 
cast-iron plating. Copies of specification, form of tender, &c.. írom 
the engineer, Mr. Е. A. Newington, Dewar-place, Edinburgh. after 
24th inst. Specification, general conditions and drawings may be 
seen at, but not obtained from, the office of the consulting engineer. 
Sir Alexander Kennedy (Mess:s, Kennedy & Jenkin), 17, Victoria- 
street, London, S.W. Tenders to the town clerk, Mr. Thomas Hunter, 
LL. D., W.S., Cit ;-chambera, Edinburgh, by 10 a.m. March 7. 

EDINBURGH Corporation also want tenders by 10 a.m. March 6 for 
electric lighting and other works et the new Usher Hall, Lothian- 


road. Schedules, &c., from Mr. J. A. Williamson. 


Partick Town Council invite tenders for supply of materials fot 
the year ending May 15, 1912, including cable, cable jointing require- 
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ments, service cut-outs, meters, incandescent lamps, are lamp 
carbons, lubricating oils and wood troughing. Specifications, &с., 
from the engineer and manager of the electricity department (Mr. 
Wm. Sillery, A. M.I. E. E.). Mauldslie-street. Tenders to the Town 
Clerk. Burgh-chambers, Maxwell-street. Partick, by Monday. March 6. 
See also an advertisement. 

Tenders are invited by the Council of the City of MELBOURNE for 
supply, delivery end erection of a battery of eccumulators with 
boosters and switchboards. The battery is to be capable of daily 
maintaining 2 normal capacity of 4.000 amperes for one hour. duriag 
which discharge the voltage of each cell shall not be lower than 1*7 ; 
the number of cells to be sufficient to maintain a total voltaze across 
the whole bettery of 475 volts at any time during discharge at the 
one-hour rate. Tenders аге also invited for three years’ maintenence 
of the battery. ‘Tender forms. specifications, &e.. from the egents 
for the Council (Messrs. Mellwraith, МеЕзопазгп & Со. Proprietary. 
Ltd.). Billiter Squere-buildings. London, E.C.. to whom tenders by 
noon May & Further particulars are given in 2n advertisement, 

MANCHESTER Tramways Committee invite tenders for the supply 
of general stores and other services during the year ending March 31, 
1912. The stores include motor and controller parts, two-wire 
connectors, armature and field coils, resistances, motor and gear 
cases, trolley standards and poles, lightning arresters, lemps, car 
switches, bells, &c. ; telephones and testing instruments, insulating 
materials, carbon brushes and carbons, overhead equipment material, 
power and lighting cable, bell wire, copper, brass, steel and iron 
wire, &c. Schedules, &c., from the general manager, Mr. J. M. 
M'Elroy, Corporation tramways, 55, Piccadilly, Manchester. Tenders 
to the chairman of the Tramways Committee by 10 a.m. Feb. 27. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
Feb. 27 for supply and erection of two 35 k.v.a. three-phase static 
transformers. Specifications, &е.. from Mr. F. Е. Hughes, Town 
Hall, Manchester. 

ВЕГРАЗТ Tramways and Electricity Committee invite tenders 
for 12 months’ supply of lubricator and gauge glasses, packings, 
oils, rubher goods, &c.. incandescent lamps, asbestos goods, solder, 
trolley wire, overhead material. gal. wire, refined "Trinidad bitumen, 
bitite strip, prepared tape and rubber tape, joint box compound. 
fuse wire', wood troughing, c.i. street box frames and covers, glazed 
stoneware conduits, c.i. pipes, lighting feeder and section pillars, 
are lamp carbons, meters and maximum demand indicators, &c. 
Forms of tender from the city electrical engineer (Mr. T. W. Bloxam). 
Tenders to the town clerk (Mr. R. Meyer) by 10 a.m. Feb. 27. 


The Tramwaysand Electricity Committee of BELFAsT Corporation 
are also prepared to receive tenders for supply and delivery of v.b. 
insulated cable during the 12 months ending March 31, 1912. Ten- 
ders to office of town clerk (Mr. К. Meyer) by 10 a.m. Monday, 
Feb. 27. | 


The Electricity Supply Committee of the Corporation of DunriN 
desire to receive tenders for the supply and installation at their 
Pigeon House generating station of a complete generating set of 
approximately 3,000 kw. capacity, comprising steam turbo-alter- 
nator and exciter, condensing plant, water-tube boilers, stokers, 
steel chimney with induced draught fans, feed and circulating pumps, 
steam and water piping, &c. Tenders to the Chairman of the 
Electricity Supply Committee, 3, Cork-hill, Dublin, by noon March 6. 

Inrorp (груз Council invite tenders for the supply of various 
stores for their electricity works during the year ending March 31, 
1912, including are lamp carbons, cab'es, house service fuse boxes, 
incandescent lamps (carbon and metal filament), joint boxes and 
meters, Tenders to Mr. Adam Partington, clerk and solicitor, 
Town Hall, Шота, by Tuesday, Feb. 23. 


BECKENHAM District Council invite tenders for supply of elez- 
tricity meters. Specific tions and forms of tender from the Council's 
offices, Bromlsy-road. Further particulars from the resident engi- 
neer, Mr. J. E. Tapper. Electricity Works, Chureh Fields-road, 
Beckenham. Tenders to the clerk to the Council. Mr. Е. Stevens, 
Council Offices, Beckenham, by 4 pam. March 20. See also an 
advertisement. 


BRIGHTON Corporation invite tenders for supply. delivery and 
erestion at their Southwick power station of one 309 kw. three-phase 
Induction motor-generator. Specification and form of tender from 
the town clerk, Mr. Hugo Talbot. ead further information from the 
electrical engincer, Mr. John Christie. Electricity Works, North-road. 
Brighton. Tenders to the Town Clerk. Town Hall, Brighton, by 
10 a.m. Monday, Mareh 6. See also ал advertisement. 


Т.охром County Council want tenders by 11 a.m. March 14 for 
road work and platelaying for construction for eleetrie traction of 
overhead trolley tramways from Putney to Wendsworth, and for 
paving and street widening works. Particulars from the County 
Hall, Spring-vardens, S.W. 


Lonpon County Council require tenders by 11 a.m. March 15 for 
an electrical installation at the Trade School for Girls, Belvedere- 
place, Borough. S. E. Forms of tender, &c.. from the Chief Engineer, 
Spring Gardens, S.W. 

ABERDEEN Corporation invite tenders for supply, delivery and 
erection et their electricity works. Milburn-street. Aberdeen, of one 
1,000 kw. c.c. turbo-geaerator, together with surfece condenser and 
air pump for same. Specification, forms of tender. &c.. from the 
city electrical engineer, Mr. J. Alex. Bell. to whom tenders by noon 
of Thursday, March 9. See also an advertisement. 

BnisTor, Electrical Committee invite tenders for 12 months’ supply 
of ave Вто esrbons. ere [ещо globes. joint and fuse boxes and a.c. 
meters. Copy of specifiextion from the chief engineer and manager. 
Mr. Н. Fareday Proctor, Маяк... MLE E.. electricity depart- 
meat, Exchange, Cora-street. Bristol, to whom tend?rs hy 10 a.m. 
Mareh 7... See also en advertisement. 

West Ham Corporation want tenders by 4 p.m. March 14 for erce- 
tion of addition to tramwey ear sheds and construction of 60 ft. span 
bridge. Forms of tenier, &с.. from the Borough Engineer, ‘Town 
Hall. West Ham. 

BIRMINGHAM, ТАМЕ апа REA Drainage Board require tenders by 
March 7 for one year’s supply of electrical stores end sundries. топ. 
steel. paints, oils. &е. Sehedules, &с.. from the Board's Offices. 
Tyburn. near Birmingham. 


TWICKENHAM Council want teaders by noon Merch 8 for lighting 
by cleetricity or gas the whole or a portion (not less than 200) of the 
publie jamps. Particulars from the Surveyor, Town Hall, Pwickenhem 


HarrrAX Tramways and Electricity Committee require tenders by 
noon Feb. 28 for supply of e natural draucht chimney-type water- 
cooling tower at the electricity works. Specifiestions. &c.. from the 
Borough Electrical Engineer. 

The Powell Duffryn Steam Coal Co.. ABERAMAN. near Aberdare: 
want tenders by 10 a.m. March 13 for supply of electrical goods: 
iron, steel. ironmongery, &c. Forms of tender from the Stores 
Manager. 

The CoMMISsSIONERS OF Н.М. Works AND Peruc BUILDINGS want 
tenders by II a.m. March 2 for the erection of the Western telephone 
exchange. Forms of teader. &e.. from Н.М. Office of Works, 
Storey s-gate, Westminster, S.W. 

Воттох Tramways Committee went tenders by Магећ б for one 
years supply of overhead materials, trolley pole sundries, brass cast- 
ings, gears and pinion wheels, brake blocks, lighting materials, &e. 
Forms of tender, &с., from the General Menager, Tremway Offices. 
Bolton. 


Barrow Corporation require tenders by noon Merch 6 for supply 
of electrical stores, engine room stores, coal, oil, &e.. for 12 months, 
Forms of tender from the Borough Electrical Engineer. 

St. GEoRGE's (London) Guardians want tenders by noon March 1 
for six months’ supply of electric lamps. fittings, &e. Forms of 
tender from the Clerk. Prince's-row, Buckingham Palace-road, S.W., 


WIMBLEDON Corporation want tenders by 5 p.m. Feb. 27 for 12 
months’ supply of materials for the electricity department, т- 
cluding cables and conduits, joint boxes and jointing materials, &c. 
Specifications from the Borough Electrical Engineer. 


HAMMERSMITH (London) Council require tenders by 4 p.m. March в 
for supply of water-tube boilers, with superheaters, forced draught 
furnace with mechanical stokers, economisers, &с. Specifications, 
&с., from the Engineer and Manager, Electricity Works, 85, Fulham 
Palace-road, W. 


St. GEonaE's (London) Guardians want tenders by noon March 1 
for six months’ supply of electric lamps, fittings, &e. Forms of 
tender from the Clerk, Prince's-row, Buckingham Palace-road, S.W. 

Herston and IsuEwonTH Council want tenders by March 1 for 12 
months’ supply of electric cables, meters, troughing and sundry elec- 
trical supplies, &c. Forms of tende: from the Surveyor, Council 
House, Hounslow. | PT 


BoorLE Corporation require tenders by noon March 4 for onc 
year's supply of v.b. wires and cables, meters, carbons, incandescent 
lamps, globes, fuse and service boxes, &c. Forms of tender from the 
Borough Elect:ical Engineer. 

SALFORD Tramways Committee want tenders by 3 p.m. Feb. 27 
for 12 months’ supply of general stores. Forms of tender from tho 
General Manager, 32, Blackfriars-street, Salford. 


ЕсгнАм (London) Council require tenders by 4 p.m. March 1 for 12 
months’ supply of electrical stores, lamp fittings, tools, &c. Forms of 
tender from the Town Hall. 

GovAN Council want tenders by Feb. 27 for supply of a 500 kw, 
rotary converter. Specification, &c., from the Burgh Electrical 
Engineer. E 
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Tenders are invited up to April 4 for supply of 101 miles lead- 
covered cables, and up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
а С.В. multiple switchboard to the Postmaster-General's Depart- 
ment, SOUTH AUSTRALIA. Tender forms and specifications from the 
Commonwealth Offices, 72, Victoria-street, London, S. W. See also 
advertisements. 

AcTON Council want tenders by 3 p.m. Feb. 28 for 12 months' 
supply of meter boards, fuse boxes, l.t. cables, lead-covered cables 
and steel conduits. Forms of tender from Mr. J. Martin Blair, at the 
Council Offices. 

CROYDON Corporation want tenders by noon March 6 for supply of 
meters, fuse boxes, lamp-posts, feeder pillars, &c. Specification 
from the Manager of the Electricity Works. 


Hornsey Council want tenders by 4 p.m., March 6, for supply of 
meters, cables, troughing, distribution joints and fuse boxes, Forms 
of tender, &c., from the Borough Electrical Engineer. 


WaTFORD Council require tenders by noon March 7 for one year's 
supply of h.t. and Lt. paper insulated cables. Specification, &c.. 
from the Engineer, Electricity Works, Watford. 

MIDDLETON Corporation require tenders by March 8 for supply and 
erection of barometric jet condenser. Form of tender, &c., from the 

engineer, Electricity Works, Middleton. 

The СагсоттА ELECTRIC SuPPLY Соврх. (Lrp.) require tenders 
for supply, delivery and election at the site of their Cossipore station, 
Calcutta, of four electrically-driven centrifugal pumps. Copies of 
specification, with drawinz and general conditions, may be obtained 
from th secretary, Mr. Francis В. Reeves, Salisbury House, London- 
wall, London, E.C., to whom tenders by 10 a.m. March 9. 


The Prussian State Railways Department will receive tenders at 
SIEGEN on April 3 for supply of a 25-ton electric travelling crano. 


TENDERS RECEIVED AND ACCEPTED. 

London County Council have received the following tenders for 
three smith’s hearths for the tramways department ( Belvedere-rozd) : 
Standard Engineering Co. (accepted), £15. 5s. esch; Sturtevant 
Engineering Co., £24. 185, 6d. ; Geo. Hatch (not to specification), 
£15. 10s., less 24 рег cent. (Chief Officer's estimate, £15 each.) 

Lowestoft Council have accepted the following tende s: Callen- 
ders Co., large paper-insuleted cable; India Rubber, Gutta Percha 
& Telegraph Works Со. (Ltd.), service cables ; Н. В. Mansfield & Co., 
earthenware troughing, with tiles and bridges for mains, 734. per yard. 

Richmond-on-Thames Council has ecepted the tender of Beard & 
Co. (24 £49. 15s. 6d.) for substituting electric light for gas in the 
swimming baths and fitting up 24 100 c.p. incandescent lamp:. 


Hornsey Council has accepted the tender of J. W. Carpenter (Ltd.) 
for the supply of an electric motor. &с., at the sanitary depot, at 
$57. 2s. 61. 

Messrs. Dick. Kerr & Co. are supplying а new balancer booster set 
to Fleetwood Council, at £165. 


Watford Guardians heve accepted the tender of W. S. Wilson (at 
£24. 19s.) for clectric work at the Children’s Homes. 


Venner & Co. have secured the contract for Hookham 5-amvere 
meters for Horsham Council for the ensuing 12 months. 


Swindon Council have accepted the tender of the Tudor Accumu- 
lator Co. for plates for batteries at £136. 


Business for Sale.—Messrs. Fuller. Horsey, Sons & Cassell, 11, 
Billiter-square, London, E.C., have for disposal by private treaty an 
old-established electrical contracting business in London. with 
breaches in the provinces, See an advertisement. 


Patents Development.— The proprietors of patents Nos. 4.175, 
5,564, 5.5044, 5.565 and 8,153, of 1907, r.lating to ‘‘ Alternating. 
current dynamo-electrie machines,” desire to dispose of same or to 
grant licences in order to develop the pat nts in this country. Appli- 
cations to Messrs, Cruikshink & Fai weather, Ltd., 65 and 66 
Chancery.] ne, London, W.C. 


The proprictor of British Letters Pateat No. 2.129:1906. relating 
to“ Electric resistances, desires to license British manufacturers to 
work seme in Great Britain. Applications to Messrs. Boult. Wade 
& Teanent, Chartered Patent Agents, 111 end 112, Hatton-garden, 
London. Е.С. 

The proprietor of letters patent №. 5,655;1907. relating to ** Elec- 
ігіе 1 furnaces,” desires to dispose of same or to grant licences. Appli- 
cations to Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66, 
Chancery-lane. London. М.С. 

BANKRUPTCIES, LIQUIDATIONS, &c. 
The discharge of John Filmer Davie, electrician, late of 10, Great 


Custle-street, Oxford-street, London, W., is suspended for two years, 
ending Jan. 18, 1913. | 


- 


Pursuant to sec. 188 of the Companies' Consolidation Act. 1908, a 
meeting of the creditors of the Langdon-Davies Motor Co. (Ltd.) will 
be held at Messrs. Chas. Е. Cape & Co.’s offices, 12, Coleman-street, 
London. E.C.. on Wednesday, March 1, at 3 o'clock. Mr. Chas. 
Cape is liquidator. 

Claims against the Lepel Wireless Synd. (Ltd.) (in voluntary liqui- 
dxtion) are to be sent by Merch 16 to the liquidators, Baron Von 
Lepel and Mr. Albt. Holt, 1, Cecil Chzmbers West, Strand, London, 
W.C. 

The Electrolytic Apparatus Synd. (Ltd.) is being wound up 
voluntarily, 3nd Mr. Wm. Rennison. jun., Queen Anne's.chambers, 
Westminster. has been 2ppointed liquidator. А meeting of creditors 
will beheld at Room 46, 6th floor.Queen Anne's-chambers,on March 6. 
Claims to Mr. Wm. Rennison, jun., by March 22. 

A meeting to receive an account of the winding-up of Mordey, 
Carney & Co. (Ltd.), will be held on March 27 at 48, Mount Stuart- 
square, Cardiff. 

A dividend is to be paid to creditors of John Wm. Barnett. electrical 
engineer, 25. Waterloo-road, Burslem, and claims are to be sent to 
Мг. Е. T. Heleomb, King.street, Newcastle, Staffs., by March 9. 

The trustee in the bankruptcy of Frank Sheppard, electrician, 4 
Haslett-road, Kensington, London, W., has been released. 

The trustee in the failure of Jas. D. M. Morton, electrical engineer, 
Nettleton-roevd, Mirfield, has been released. 

The liquidator of Auto-Controllers (Ltd.) (Mr. С. В. Blissett. 254, 
Old Christchurch-road, Bournemouth) has been released. 


COMPANIES' MEETINGS AND REPORTS. 


——Q—7 Hn. 
National Telephone Co. (Ltd.) 


The forty-seventh ordinary general mecting of this Company was 
held yesterday, Mr. Gro. FRANKLIN, president of the company, 
presiding. 

The SECRETARY (Mr. Albert Anns) having read the notice convening 
the meeting and the report of the auditors, 

The CHAIRMAN said that the accounts for the half-year ended 
Dec. 31, 1910, were the most satisfactory that had ever been presented. 
The work done indicated the company’s determination to fulfil its duties to 
the public. Some 14,324 stations had been added to the'system, and durirg 
the whole vear 1910 the additions were 30,610 stations, the grand total at 
the end of the year being 534,253 stations. These additions were largely 
accomplished as a result of using up what was known as the spare 
capacity of the plant, and it was evident that the result would be to hand 
over to the Postmaster-General, when the transfer took place, a very 
much larger income than would otherwise have been handed over. The 
income accrued in respect of the half-year was £1.744,111, as compared 
with £1,599.989. From this was deducted for Post Office royalty 
£167,613, an increase of £13,756, leaving a net income of £1,576.498, an 
increase of £130,365. The working expenses were £1.015.442. an 
increase of £92,750, and the net result of the half-year was £561,055, an 
increase of £37,615. The increase in the amount brought forward was 
£2,367, making a total increase of 539,982. which was disposed of as 
follows : Increase in the interest on reserve fund, £9.574 ; increase in the 
transfer to reserve, £30,000 ; increase in the amount carried forward, £407. 
For the complete year the income accrued was £3.422,423, ngainst 
£3.149,126 in the previous year; Post Office royalties were £329,494, 
against £302,984, ard under this head in all about £3.500,000, which 
had been exacted from the company and its predcecssors by the Govern- 
ment without any value at all to the company so far as they could sec. 
The net income for 1910 was £3,092.928, as against £2,846,141; the 
working expenses were £1,987,350. against £1,813,490 : and the net result 
for the year was £1.105,572, against £1,032.651, an increase of £72,920, 
Which was raised to £74,264 by the increase in the balance brought 
forward. Of this sum £55,000 represented the increase in the amount 
transferred to reserve, £18,857 the increase of the interest on the reserve 
fund, and £407 the increase in the amount carried forward. With regard 
to the working expenses, rents of premises, taxes and insurance had 
increased by £14,519, largely due to the action of local authorities in 
forcing up ratable values and the company's assessments, with the 
object, he was told, of trying to secure better terms from the Postmaster- 
General when the transfer was effected. Administration and manage- 
ment ex penses had increased by £12,360, about £10,000 of which had been 
absorbed during the half-year by the increase in operators’ wages. In 
maintenance and renewals of lines and instruments, £373,724, there was 
an increase of £35,118, the increase for the whole year being over £80,000. 
This fact, he thought, would dispose effectually of the foolish prediction 
which had been made that the company's policy would no doubt be to 
run down its plant, spending little or nothing upon maintenance, so that 
the Postmaster-General might take over an attenuated concern. The 
accounts showed for the first time an “ inventory and arbitration suspense 
account " of £25,000, representing the amount expended in taking an 
inventory, subject to adjustment as between the company and the 
Postmaster-General. Absence of agreement as to the value of the com- 
pany's assets woull involve the determination of such value by arbitra- 
tion, and the company's officers were engaged проп an inventory upon 
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which the company's claim would ultimately be founded. The inventory 
was being checked by а statf appointed by the Postmaster-General. 
This should produce a satisfactory enumeration of the plant agreed to by 
the Post Office, with whom it was also hoped to settle the question of the 
age of the plant. leaving for later determination the all-important ques. 
tion of cost and consideration of the proper amount to be allowed for 
depreciation. The entire expense of taking the inventory by the com- 
pany's staff and checking it by the Postmaster-Gencral’s staff would be 
divided equally. On capital account the expenditure on construction 
during the half-year was £202,657, as compared with £255,362 in the 
corresponding half of 1909. The accounts showed over-ex penditure on 
capital account of $4.700,973, and the balance-sheet showed also stock 
of materials £240,384, a decrease of £47,496, pointing to closer manage- 
ment in view of the approaching transfer. The item " Special replace- 
ment account,” £43,545, would entirely disappear in the ensuing year. 
Share in other companies’ investments and cash resources now amounted 
to £1,055,752, making the total assets £6,378,154, against which stood 
subscriptions in advance £1,275,988, sundry credit. balances. £892,095 
and reserve fund account £3,779,229, leaving £430,840 for distribution. 
The transfer of £200,000 to the reserve fund, with the further sums which 
the current year might allow to be transferred, would safeguard the 
company's capital as far as possible from any undue shrinkage arising in 
connection with the value placed on the assets. It had been urged that 
thes> transfers, if appropriated to dividend, would have given holders of 
second preference shares, as well as of deferred stock, handsome additional 
sums for distribution. (Таз was no doubt true, but the statement pre- 
supposed that the sums placed to reserve were in excess of what might 
prove to b? required forthe purpose he had mentioned. Uncertainty as 
to the purchas? prie? would probably only b» ended as the result of 
arbitration. Under clas? 3 of the purchas^? agreement the company 
had received from the Postmaster-General notices of objection to pur- 
chase a quantity of the land, plant and buildings in competitive exchange 
areas, as well as а general notice purporting to relate to plant not con- 
strueted in accordance with specification, on the ground that such plant 
would b» unsuitable to the requirements of the Post Office telephone 
service on Dec. 31, 1911. The board entirely dissented from the Post- 
master's views regarding the first objection, and had commenced. pro- 
ceedings before the Railway and Canal Commissioners with the object of 
having the difference determined. With regard to the plant not in 
accordance with specification, the directors were advised that any plant 
which answered to that description was а very small matter indeed. He 
had received a suggestion. that he should forecast the amount which 
would be paid on the deferred stock when the company dissolved. 
In the absence of agreement. the purchase price would be settled. by 
arbitration, and the uncertainty as to any arbitration proceedings was 
such as to make it imperative that directors should decline such invita- 
tions, There was at present по safe ground for prediction as to the value. 
He moved the adoption of the report and accounts end the payment of 
the dividends recommended. 

Mr. К. Н. SANDS (vice-president) seconded the motion. 

Replying to questions; the CHAIRMAN said the directors had en- 
deavoured to meet the shareholders’ anxiety with regard to the division 
of the purchase price by taking the opinon of two very eminent counsel, 
one of whom мах now Mr. Justice Neville, the other being Sir Francis 
Palmer. The board had decided also that they would give every facility 
for having the cases of the ditlerent classes of stock and shares autho- 
ritatively decided upon. 

The resolution was unanimously adopted, and a vote of thanks to the 
chairman and directors concluded the proceedings. 


BASTIAN METER CO. (LTD.)— t the meeting list week th» directors 
report for the year 1919 stated that the result of the year’s trading again 
showed an increase compared with 1909, owing to the steadily increasing 
sales of the new pattern. Bastian meter. £600 had been written off 
patentsand goodwill, leaving a nett profit for the past year of £723. 63. 5d.. 
added to the balance brought forward (£415. Өз, 9d.), making £1.138 163.24. 
The directors recommended payment of the preference dividend 
(£120. 133. 2d. лапа 31 per cent, on the ordinary shares (£371. 183. ба.) for 
the year, l:aving £646. 4s. 6d. to be carried forward. 

BRITISH ELECTRIC TRANSFORMER CO. (LTD.).—The directors’ report 
for 1910 states that the result of the year's working has been satis- 
factory. The accounts show that, after paying all manufacturing costs 
and expenses of ndininistration, the net protit was £12.187. 14s. bd., 
Which with £1,253. 13s. 1d. brought forward makes £13,441. 75. 74. 
The board recommend that £1,000 be placed to depreciation reserve 
and £5,000 to reserve, preference dividend for year (£1,903. 88 ) and 
a dividend of 6 per cent. on the ordinary shares (24 per cent, was paid 
Sept. 1) absorbing £4,103. 18s. 104., leaving £1,373. Os. 9a. to be 
carried forward. 

BRUCE PEEBLES & CO. (LTD.)—Vhe Chairman (Mr. Е. E. Andrews) 
stated at the meeting hist week that the years progres: had been 
considerable and eontinnous, and the weekly heavy loss which existed 
had been reduced so much that they could now consider that it had 
practically disappeared. As the result of their two vears work, despite 
advers? circumstances, the business was now established on a thoroughly 
sound foundation, and the present general trend was an improving one. 

CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CORPN. 
(LTD.'—The directors in their report for 1910 express regret at the death 
of their colleague (Mr. G. Н. Brougham Glasier) who had been a member 
of the board for the past 18 years. The directors consider the resulta of 
the year’s working to be satisfactory. 

West End. Undertakings, — The gross earnings of these undertakings 
from sales of current, rents, &е., were £142,075. 7s. 4d.. compared with 
£142,431, 103. 7d. in 1909; The expenses (including depreciation) were 


£83,087. 13s. 9d., against £90.252. 2s. 4d., and the net earnings were 
£58,087. 13s. 7d.. against £52,179. 8s. 3d. Bringing in the balance of 
£5,162, 14s. 10d. from 1909 and £1,632. 17s. 6d. for interest accrued in 
1910, and paying debenture interest, the balance is £47,953. 17s. За. 
Preference dividend for the year absorbs £18,000, and an interim divi- 
dend at the rate of £5 per cent. on the ordinary shares £10,000, there is а 
balance of £19,953. 173. 34. The directors. propose a final dividend on 
the ordinary shares nt the rate of £5 per cent. (making 5 per cent. for the 
year) absorbing £10,000, carrying forward £9,953. 17s. 3d., against 
£5,162. 148. 10d. last year. The company has now connected to its West- 
end mains a total equivalent of 629,381 8 c.p. (30 watt) lamps—437,822 in 
lighting, 17.242 in heating and 172.947 (6,918 н.Р. 5,158 kw.) in motive 
power. and 1,370 bulk supplies. 

City Undertaking.—The gross earnings of this undertaking from sales 
of current, rents, &с.. were £141.475. 17s. 84., as compared with 
£130,186. 15s, ; expenses were £82,741. Os. 4d., against £82,628. 5s. 2d. ; 
and the net earnings £58,734. 178. 4d., against £56,558. 9s. 104. After 
bringing in the balance of £13.288. lls. 104. from 1909 and paving in- 
terest, there is а balance of £41,576. Qs. Lid., out of which preference 
dividend has been paid (£18.000), leaving £23,576. 9s. Ild. to carry for- 
ward, against £13,288. 11s. 104. There is connected to the City mains 
the total equivalent of 564,169 8 c.p. (30 watt) lamps, including 310.761 
in lighting. 38.142 in heating and 201.966 (8.078 н.р. = 6,059 kw.) in 
motive power, and 13.300 in bulk. Mr. Henry Campbell Расу (of 
Messrs. Laurie. Milbank & Co.) has been appointed a director in place of 
the late Mr. G. Н. Brougham Glaaier. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors 
have decided, subject to completion of audit, to place £45,000 to reserve 
and £4,000 to dividend equalisation fund, and to recommend payment of 
the following dividends: On the preference shares, 12s. per share, being 
at full rate of 6 per cent. per annum, and on the ordinary shares, 148. рег 
share, being at rate of 7 percent. per annum. On account of these divi- 
dends 6s. per preference and 6s. per ordinary share was paid in August, 
1910. and the balance remains to he paid. After payment of the divi- 
dends and other appropriations, about £27,000 remains to be carried 
forward. The transfer books and register of members will be closed from 
the Ist to the [5th inst. inclusive. 


HOVE ELECTRIC LIGHTING CO. (LTD.)—'l'he directors have decided, 
after setting aside £1.500 for repairs and renewals fund and. £3,000 for 
sinking fund, to recommend payment of a final dividend on the ordinary 
shares for the half-vear ended Dec. 31 at the rate of 10 per cent. (making 
9 per cent. for the year), and to carry forward £562. 


KENSINGTON & KNIGHTSBRIDGE ELECTRICLIGHTING CO. (LTD.)— 
The directors! report for the year 1910 states that the renewal and reserve 
fund account now stands at £96,084. 0s. 7d., an Increase of £10,619, 155.60. 
over the amount at the end of 1909. After providing for amount placed 
to renewal and reserve fund and paving the interim dividends to June 30 
and Sept. 30 on the preference, and a dividend at the rate of 8 per cent. on 
the ordinary shares to June 30, the balance at credit of net revenue 
account is 68.875. 124. 7d. Out of this £2,125 has been appropriated to 
payment of preference dividends to end of year, and it is proposed to pay 
out of the balance of £6,750. 12s. Td. а further dividend on the ordinary 
shares at the rate of J0 per cent. (making 9 per cent. for the vear). This 
will leave £1,500. 12s. 7d. to be carried forward. 

LONDON ELECTRIC WIRE CO. & SMITHS (LTD. After reserving 
£1.000 against fall in market price of investments, placing £10,000. to 
reserve and £2,388 to extinguish preliminary ex penses, the directors have 
declared a dividend of 74 per cent. (73. 6d. per share), less tax, on the 
ordinary shares for the half-vear to Dec. 31, making 10 per cent. for the 
year, carrying forward £3,425. 

LONDON UNITED TRAMWAYS (LTD)—4At the meeting on Friday Mrs 
C. J. Cater Seott referred in eulogistic terms to the work of the late Sir 
Clifton Robinson. Their receipts showed an improvement of £15.432 and 
their profit of £7,788. The increase in receipts had been gained in spite 
of some unavoidable interference with traffic. Those works would take 
some considerable time longer. and, in fact, for a great many years to 
come—he might say practically during the whole course of their exist- 
ence—it would be necessary, following the programme they had sketched 
out, annually to put on one side a considerable amount for keeping the 
track and rolling stock in a good state of repair. Circumstances of Inte, 
however, in connection with tramway service had so completely changed, 
more especially in consequence of the advent of the motor bus, that they 
had not seen that development in their traffic; and consequently had not 
been able to make that provision which they considered desirable, and 
to-day. he might say it with all regret, it was a heavy burden on the pre- 
ference and ordinary shareholders. The earnings per passenger had re- 
mained practically the зато. 1.324. against. 1-34d. т 1909. They had 
also undertaken an expenditure which had been charged for in their 
revenue statement—a heavy amount of £8,000—in connection. with a 
thorough overhauling and renovating of their cars. That undoubtedly 
had helped their service also, but it was a heavy charge against revenue, 
At the same time they had added to 60 cars covered tops. In spite of all 
this expenditure, he thought he could claim that they were doing their 
best to run the tramways economically and efficiently, and as a proof of 
that he would say that, whilst their operating expensas last vear were 71-41 
per cent., this year they were 70:81. After analysing the accounts he re- 
ferred to the acquisition of the lines in Hammersmith by London County 
Council. He said they were carrying on negotiations with the County 
Council which were of the greatest importance, and required to be handled 
with the greatest delicacy, but he could not make any definite statement 
on the subject. 


MANSFIELD & DISTRICT TRAMWAYS (LTD.)— At the meeting on Mon 
day the chairman (Mr. А. В. Hollands),said that the traflic showed a satis- 
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factory and material improvement. "They were making a vigorous start 


with the Crown Farm extension, and they hoped to have it ready for use 
in the course of a few months. During 1910 the tramway system carried 


over 2,500,000 of ordinary passengers, and upwards of 500,000 of work- 
people. 


MERSEY RAILWAY CO.—The train mileage run during the half-year 
ended Dec. 31 was 332,437, compared with 337.506 for the corresponding 
six months of 1909. The number of passengers conveyed was 6,026,032, 
against 5,910,603 (exclusive of season ticket holders). The total receipts 
from all sources for the half-year were £55,418. los. "7d.. against 
£51,363. 2s. 94.. and working expenses (exclusive of charges for pumping, 
ventilation and lifts) were £27,795. 19s. 4d. (50-16 per cent.). against 
£29,286. Os. 1d. (53-87 per cent.) The charges for pumping, ventilation 
and hydraulic lifts, amounted to £2,913. 75. 44. (5:26 per cent.), com- 
pared with £3,504. 13%. 5d. (6-44 per cent.) 

NEWCASTLE & DISTRICT ELECTRI? LIGHTING CO. (LTD.)—The 
number of units sold during 1910 was 12,231,106 against 10,875,205 т 
1909. an increase of 12-5 рог cent. The gross profit at Newcastle works 
was £21,566, 12%. Id.. and at Lemington and Newburn works £2.541. 2s. 5d. 
After adding balance from last year (52.937. 183. 2d.) and deducting 
interest on debenture stock (£I12.705. 3s.), directors’ fees, income tax, &e. 
(£1,145. 145. 9d.) and interim dividend paid August 23, 1910 
(£4,195. 183. 14.). the available balance is 9.003. 185. 10d. The directors 
recommend a dividend at the rate of 3 per cent. per annum (less tax), 
for the half-year ended Dee. 31. absorbing £4,197. 63. Id.. and making. 
with interim dividend, 3 per cent. for the year, leaving £4.806, 123. 94. 
to be carried forward. The additional cost of coal; labour disturbances 
and other causes militated against any large increase in profits. Con- 
tracts have been made for the supply of coal over the whole of this year 
at reduced prices; and the demand for the supply of electrical energy 
both for power and lighting having greatly increased, the directors look 
forward to improved results during the present year. Through the 
addition of new consumers the Company has now overcome the decreased 
consumption of electrical energy due to the introduction of metal filament 
lamps. | 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.'—'lh^ report 
for 1910 states the company's progress continues to be satisfactory. 
Besides the preference dividend, the directors propose that a dividend at 
the rate of 7 per cent. be paid on the ordinary shares for the half-year 
(making 6 per cent. for year). £1,572 is carried forward. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER СО. (LTD.)-—The 
revenue account for 1910 shows a credit balance of £27.003. 2s. 6d., 
which, with £1,106. 10s. 10d. brought forward, makes £28,115. 13s. 4d. 
Deducting £11,065. 6s. 4d. for interest, £6,503. 17s. 7d. for interim 
preference dividends, there remains £10,545. 9з. 54. The directors 
recommend payment of final dividends on both classes of preference 
shares, placing 22,020 to depreciation, writing £800 off balance of 
Crystal Palace account, the balance (51,242, 11s. 10d.) being carried 
forward. The equivalent of 208,045 35-watt lamps is connected 
(against 191,302 in 1959) and there are 4,305 consumers against 5 916. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO! LTD. )—Th* report. 
of the directors states that the accounts for the vear 1910 show a net profit 
of £110,716. 163. Lid., after charging the interest on the debentures. 
Adding £111,444. 7s. 4d. brought forward the total is £222,161. 4s. 3d. 
From this amount is deducted the interim dividend of 5 per cent. (£22,410) 
leaving £190,751. 43. 3d. to be dealt with. Of this sum the directors pro- 
pose to distribute a dividend of £1. 4s. per share, together with a bonus of 
12s. per share, absorbing £67,230, being at rate of 15 per cent.. and 
making. with amount already paid. a total dividend and bonus for the 
vear of £2. 88. por share, or 20 por cent, (tax free). and to supplement the 
reserve fund by £24.943. 7s. 6d. (making if £75,000), leaving 
4107.277. 16s. 9d. to be carried forward. ‘The company’s profits have 
been favourably influenced during the усаг by the sale of freehold pro- 
perty at Woolwich, and in consequence the board propose the increase in 
the reserve fund. The general business of the company during the past 
year has been very satisfactory, and the works and steamships have been 
maintained in their usual state of efficiency, As already announced, the 
Right Hon. the Earl of Selborae. K.G., has accepted the chairmanship 
of the compiny. The transfer books will be closed from 20th to 28th inst 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)— 
The net revenue for the half-year to Doc. 31 from investments and prv- 
porties was £96,481. 63. Id. The net income from the operation of the 
power house was £44.715. 5s. 6d. Interest on £1.000,000 4 por cent. 
tirst power house debentures, and a proportion of commission ete, required 
£20.70. leaving a power house surplus of £23845. 5s. 6d., making 
£120,326. 113. 7d. The service of £3,818,700 5 per cent, and 4! per cent. 
bonds required £93,893. 2s. IId., leaving a surplus of £26,428. 8s. Sd. 
Interest at 1 per cent. оп £4,928.050 6 per cent. income bonds of 1948 
will take £24,640. 5s.. and income tax £1,526. 7s. 9d.. leaving £262 
towards reduction of accumulated revenue deficiencies. The traftic of 
the railway companies in which the company is interested continues to 
increase, Of the eight new Parsons turbines, seven are now in opera- 
tion, and the last is in course of erection. Two sets of storage batteries 
of 5,000 ampere-hours capacity each and а 1,500 kw, direct-connected 
turbo-alternator have been installed during the last half-year. The 
net output oi clectric energy during the half year was 66,038,900 kw. 
hours against 62,005,000. kw. hours during the corresponding period 
of 1909. The Metropolitan District Railway Co. are promoting a bill 
for powers to incorporate a Joint Committee of the Metropolitan District 
and London Electric Railway Cos., and to empower it to purchase from 
the company (by аст отеп) the generating station at Lets-road, 
Chelsea, and to ]ease it ty the two railway companies for 999 years, 


The sale of the station will not take effect until the purchase price and 
terms have been approved at general meetings of the Company and the 
two railway companies. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The report of the 
directors for the year 1910 states that the supply of current, which on 
Dec. 31, 1999, was provided for the equivalent of about 32,500 kw., 
had increased at Dec. 31 to the equivalent of about 33,800 kw. The 
length of roadway in which continuous current mains have been laid 
now exceeds 88 miles, making about 551 miles of way, into which up- 
wards of 270 miles of copper (strip and cabie) have been drawn. In 
addition 6 miles of trunk mains (35 miles of way) are laid in the com. 
pany's area to connect the stations with the Central Electric Supply 
Co.'s station at St. John’s Wood. An agreement, which has received 
the approval of the Board of Trade, has been entered into with the 
London Electric Supply Corpn. for working that portion of the London 
company's undertaking which is situated in the joint area of supolv. 
An interim dividend, at the rate of 10 per cent. per annum on the ordi- 
nary shares and the dividend on the 4% рег cent. preference shares, 
for the half-year ended June 30, 1910, has been distributed. After 
allowing for depreciation, sinking fund and other charges, the net 
balance is £49,545. 18s. 9d., from which is deducted the second half- 
year’s preference dividend (£8,619. 2s. 51, leaving £45,935. 17s. 44. 
The board recommend payment of a dividend at the rate of 10 per cent. 
(les3 tax) for the past half-vear, carrying forward £15,041. 

YORKSHIRE ELECTRIC POWER CO.— Mr. А. G. Lupton stated at tho 
meeting on Tuesday that the progress of the company during the past 12 
months had been definite and satisfactory. The report showed that 
they had now turned the corner. Tne porcentuge of ex penses to receipts 
had decreased from 84 per cent. in 1903 to 72 in 1909. and 69 in 1910, 
The net balance of profit had been increased from £2,664 in 1909 to 
#6.203, which with £3,382 brought forward. made а total of £9,885. and 
the directors recommended payment of a dividend on the amounts prid 
up on the cumulative preference shares at the rate of 6 per cent. (£435), 
carrying forward £9.450. Nearly £60,000 of the issue of £100,000 6 por 
cent. cumulative preference shares had been applied for, and the directors 
anticipated that the whole would be taken up shortly. 84.069 had boon 
expended on mains. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


А. б. KENT & CO. (LTD.) (114,275.)— Вес. Feb. 18, capital £500 in 
£1 shares, to carry on the business of electrical, mechanical, hydraulic, 
mining and general engineers, electrical contractors, electricians, &c. 
Private company. 

MIDGET ELECTRIC LAMP MFG. CO. (LTO ) /114,092.) — Rez. Feb. 7. 
capitaf £2,500 in £1 shares (500 preference), to carry on the business 
of electric manufacturers, manufaeturers of electric filaments, globes,, 
shades, cylinders, boxes or bulbs, air pumps, motors, dynamos, &c., 
and to adopt an agreement with Н. E. Clerk. Private company. First 
directors, И. E. Clers (governing director) and J. Meszaros (permanent 


manager). 
MORTGAGES AND CHARGES. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.) —Debenture, 
dated Jan. 15, to secure £5,002, charged on the company's undertaking 
and property, present and future, including uncalled capital. Holders. 
Northamptonshire Union Bank (Ltd.). Also debenture, dated Jan. 20, 
to secure all moneys due or to become due from the company to the 
Northamptonshire Union Bank, charged on the company's undertaking 
and property, present an:l future, including uncalled capital. 

PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD. —Notice is given of 


the issue, on Jan. 11, of £2,000 debentures, part of a series of which 
particulars have alrcady been filed. 


RECEIVERSHIPS. 


ARC LAMPS (LTD.) — Notice of the appointment of W. A. Henderson, 
5, Fenchurch.street, E.C., as receiver and manager, by order of court 
dated Feb. 10, 1911, has been filed. 


CITY NOTES. 
== | 

MEMORANDA (Feb. 25), —Bank rats 34 per cent. (Feb. 15, 191). 
Price of silver, 2144. per oz.  Consols 801 —8)j for money and for 
account. Consols Pay Day, March 1; Stock and Shares Continuation 
Day, March 8; Ticket Day, March 9; Pay Days Feb. 24 and March 10; 
Mining Shares Carry Over Day, March 7. 

Prices or Мктатз (London).—Copper, cash, 555; three months, 
558. Lead, English, 155 —13н ; foreign, 13% cush, 13} three 
months. Spelter, 231—233. Tin, English, 195—194 ; foreign, 194} cash, 
190: three months. fron, Cleveland, cash, 49/13, three montks, 49/105. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.—The 
directors have declared a final dividend on the ordinary shares at the rate 


‘of 6 per cent. for the half-year to Dec. 31 (making 53 per cent. for 1910), 


less tax. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—The directors have de- 
clated a dividend of 5 per cent. (tax free), pavable by the issue to the 
shareholders of one-twentieth ordinary share for each share held by them 
on Dec. 31 last, fractions being paid in cash. Shareholders can obtain a 
full share by subscribing the necessary balance, | : 
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NOTES. 


‘The London Electric Supply Corpn. 


THE meeting of shareholders of the London Electric 
Supply Corpn. this week is of interest as showing the pro- 
gress of this once harassed Company. Аз time goes on it 
finds itself in still smoother waters. During the past year 
the agreement with the Westminster and the St. James’ & 
Pall Mall Companies has been concluded, whereby competi- 
tion has ceased. The London Electric Supply Corpn. still 
Supplies energy in the areas of the companies just men- 
tioned, but only as their agent. The elimination of this 
competition has enabled the Corporation to turn its atten- 
tion in more profitable directions, one of which is the supply 
of energy to railways. The amount of energy supplied to 
the London, Brighton & South Coast Railway last year 
‘amounted to about 5,000,000 units, and an agreement has 
now been completed for a supply up to 30,000,000 units per 
&nnum. The price per unit depends upon the quantity 


Price SrxPenor 10% 
Abroad 94., or 18 cents, or 90e., or SORS. 


taken, and varies from a maximum of 0-85d. down to 0.54. 
asa minimum. The Corporation are evidently hopeful that 
their geographical position, coupled with their present 
experience, mav lead to business with the other southern 


railwavs. 


Competition Ahead. 

THERE 1s, however, a cloud upon the horizon, in the form 
of a Bill by the Underground Electric Railways Co., who are 
about to seek powers to supplv tramwavs, railways and 
other large consumers. No doubt anv such Bill will be 
vigorously opposed, and it seems to us most unfortunate 
that it should be even suggested. We have heard enough 
of London power supply, and every unbiassed observer 
must know by now that raising this question from 
time to time can only do harm. The powers sought are 
quite unrestricted. There are no obligations, consumers may 
be selected, there are no penalties for failure of, or refusing 
to, supplv ; the undertaking is free from purchase and 
from all restrictions imposed by Parliament on present sup- 
pliers, such as laving of mains, revision of prices, restriction 
of area and preferential treatment. This would be unfair 
competition in the extreme, and would merely delay the 
proper growth of power supply in London and the expansion 
of the existing undertakings. The latter have taken upon 
themselves heavy responsibilities; thev have had a hard 
up-hill fight, and we hope that Parliament will protect 


them in return. 
— € 


Municipalities and Waste Heat. 

One of the objections that has been urged against 
municipal electrical supply in the past is the dificulty which 
а local authority experiences in keeping its undertaking 
up-to-date. The scrapping of obsolete plant, however 
justifiable, and even if effected out of revenue, always gives 
rise to some criticism, and hence is rarely resorted to. The 
West Hartlepool Corporation, however, is proposing to 
adopt another course, and to compensate itself for the obso- 
lescence of its existing plant by entering into an arrange- 
ment with a local ironworks for the purchase of waste heat 
wherewith to generate additional 'power. This is cer. 
tainly an up-to-date proposal, but it is obvious, as was 
pointed out at the Local Government Board inquiry on 
Saturday last, that it is hardly а suitable scheme for a 
municipality. Although the Waste Heat & Gas Electrica] 
Generating Stations Co. has had a verv successful career, the 
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business of utilising waste heat is hardly of such a nature, 
and certainly has not reached such a stage of development, 


that it can be profitably embarked upon by local authorities. 


Both technically and financially it is more suitable for 


private than for municipal enterprise. 


oo 


IT is possible, of course, that a large corporation, acting 
under the most experienced advice, might be able to enter 


into a profitable arrangement with a company for the sale 
and utilisation of waste heat. But this was hardly the case 
at West Hartlepool. The undertaking is not a very large 
one, and the Corporation does not appear to be more favour- 
ably placed than anv other corporation of the same size. 
The evidence of the Corporation’s advisers, according to the 
accounts in the local press and the details of the questions 
generally, appears to have been severely shaken in cross- 
examination, not only by their opponents but Бу the Local 
Government Board Inspector. On the whole, therefore, it 
is probably as well that the inquiry was adjourned sine die 
in order to give the Council and the Cleveland and Durham 
County Electric Power Co. (who are also desirous of using 
the waste heat in question) an opportunity of seeing whether 
they could not arrive at some agreement. However much 
sympathy may be felt with the ambitions of the West 
Hartlepool Council to extend and make the most of their 
undertaking, it must not be forgotten that the interests of 
the town as a whole should be foremost in their considera- 
tion; moreover, the whole trend of the electrical supply 
business shows that the cost of electricity as a whole can 
only be reduced to a minimum by allowing it to be gene- 
rated on the largest possible scale. А proposal such as the 
one here discussed might be economically sound enough in 
some isolated district where no power company existed, but 
in this case it would obviously be a reactionary step and 
economically unsound to extend the smaller rather than the 
larger of the two sources of production. 


——Gu— 


Electricity and the Pretoria Pit Disaster. 

AT the inquest on the men killed bv an explosion in the 
Pretoria pit on. December 21st last the jurv, after consult- 
ing for xix hours, decided that the accident was due to an 
overheated safety lamp igniting gas and coal dust. Mr. 
STEPHEN \\ лгун. M.P., after deliberating for an unknown 
number of hours, has decided that it was due to electricity. 
Further, he thinks that electricity ought to be taken out of 
the mines and kept out until it can be admitted with perfect 
safety. Apart from the obvious difficulty that it will be 
nearly impossible to tell when electrical apparatus will be 
considered by miners to be perfectly safe, if it is excluded 
from working under the conditions which pertain to mines, 
Mr. WALSH s statement requires verv serious consideration. 
It is one of the many straws which show clearly that Miners’ 
Associations are leaving no stone unturned in the agitation 
against electrical working. It is, of course, the well-known 
opposition that has had to be faced by those introducing 
new machinery at any time within the last hundred vears. 

=з. 

UNFORTUNATELY, electrical equipments have been care 
lessly installed in some mines, with the result that in a few 


wee ee um —- —— — 


instances accidents have taken place owing to defects. In 
the view of people like Мг. WarsH, these accidents form an 
excellent basis for agitation against electricity. “I 
advise," he savs, “all mines in the kingdom to stop for 
ever rather than that such conditions " (ze. electrical 
working) " should be permitted for а moment longer than 
is necessarv." Has Mr. WALSH seriously considered what 
would be the result of such an action? It would be exceed- 
ingly harmful to the electrical industry—an industry which 
is Just as useful in its wav to the working-man as is the 
mining industry. Further, it would do harm to the mining 
industrv, for numbers of men would be thrown out of work, 
and unemplovment would be increased owing to many 
seams becoming unprofitable to work. This would lead to im- 
portation of coal from places where the electric drive 18 
unrestricted. Would it not be better for Mr. WALSH and 
his companions to help the masters to improve the condi- 
tions of working in mines rather than to add to their diffi- 
culties bv statements and resolutions of the above nature? 
Such а course would, we allow, reduce the sphere of 
action of the agitators. 


22 
The Future of the Telephone Service. 

ON Monday last а conference of local authorities assem- 
bled at Westminster to consider certain aspects of the tele- 
phone question, and thev subsequently laid their views 
before the Postmaster-General. A report of the proceedings 
appears on another page of this issue. The Postmaster- 
General (Mr. HERBERT SAMUEL), in reply to three resolu- 
tions passed at the meeting, enunciated а number of harm- 
less platitudes. Generally, the first part of his speech was 
an excellent argument for the establishment of a Telephone 
Authority on the lines suggested by Mr. Laws WEBB just 
recently. Mr. SAMUEL states quite truly that the telephone 
service should neither be expected to provide revenue for, 
nor expect to receive subsidies from, the Exchequer. Our 
experience with the telegraphs does not lead us to suppose 
that the telephone service will trouble the Exchequer much 
by providing it with a large amount of revenue. 

a 

Passinc to the subject of municipal telephony, Mr. 
SAMUEL'S views are sound. He points out that there has 
been no rush on the part of municipalities to operate a tele- 
phone service. Telephony is emphatically not a field for 
municipal enterprise, for to be efficient it must be worked 
over as wide an area as possible. Local control possesses 
obvious and quite unnecessary difficulties in this respects 
and the efficiency must consequently suffer. The position 
of municipal telephony at the present time is not such as 
would encourage even the Post Office to allow any further 
enterprise in that direction. In fact, Mr. SAMUEL told the 
deputation, as plainly as апу politician ever does tell a 
deputation, that he could not ask Parliament to consider 
their request. 

TEES 

THE question of the proper rates for telephone service is 
still giving amateur experts a good deal of trouble. А man 
who suggested that each householder should pay £10 a year 
for his standard bread, irrespective of the amount con- 
sumed, would be rightly considered as having qualified for 


nn 


admission to a lunatic asylum. Yet there are presumably 
sane people who desire that this system of charging should 
be applied to telephony. The result is, of course, that a 
large office, averaging 100 calls a day, and a small private 
house, averaging three calls a dav, would both pay the same. 
The fact of the matter is that the people who desire a flat 
rate are either those who at the present time are getting 
more than they are paying for, or else those who know 
nothing at all about the subject. Mr. SAMUEL has promised 
that the whole question of rates shall be thrashed out by a 
committee of experts and that a scale generally accept- 
able to the community shall be arranged. Such a scale, how- 
ever, is very ш likely tc Бе а flat rate. The arguments that 
the rates for telephone service are at present too high are 
more difficult to answer. It may be pointed out, however, 
that the figures given bv Glasgow are scarcely to the point, 
and that the National Telephone Co. may be excused for 
arranging their rates so as to make a reasonable profit while 


they can. 
o ———s»--ll i» a — — — — 


“А Question for the Board of Trade" We аге asked 
to state that the attention of the Board of Trade has been 
drawn to a paragraph which appeared in the '* Manchester 
Guardian" of February 22nd, headed “ A Question for 
the Board of Trade." The Board disclaim all responsibility 
for the article appended to the paragraph in question, which 
was issued to the press without their authority or approval. 
The article referred to eulogises at great length the efforts of 
Mr. C. E. Akers, the British Commissioner-General at Buenos 
Ayres, to make the British section of the International Exhibi- 
tion a success. It is only fair to our contemporary to state 
that in an introduction to this remarkable article a doubt as 
to its genuineness is cast, and the hope is expressed that full 
inquiry into its origin will be made. 


Symbols.—At the unofficial Conference of the International 
Electro-technical Commission held at Brussels in August, 1910, 
the desire was expressed that certain propositions in reference 
to symbols should be studied by the various E'ectro-technical 
Committees, with a view to their formal adoption at the next 
plenary meeting of the Commission, to be held at Turin in 
September, 1911. We give below a list of the propositions, 
and anyone interested in the subject should send in his obser- 
vations to Mr. P. Е. Rowell, Secretary of the British Electro- 
technical Committee, Institution of Electrical Engineers, 
Victoria Embankment, М.С. 

1. That small letters be reserved for the representation of the instan- 
taneous values of electrical quantities which vary with the time. 

2. That capital letters be reserved for the representation of effective 
or constant values of electrical quantities. 

3. That capital letters followed by the subscript * m ” be reserved for 
the representation of the maximum values of periodic electrical quanti- 
ties. 

4. That capital script letters be reserved for the representation of 
magnetie quantities, constant or variable, 

5. That capital script letters accompanied by the subscript ** m ” be 
reserved for the representation of the maximum values of magnetic 
quantities, 

6. That the following letters be reserved for the representation of the 
following quantities :— Electromotive force E, e: electric quantity Q. q; 
. MN Е А РА: 
Inductance М; magnetic force eff; magnetic flux density ef’; length 


L,1; mass M. m: time T. 2. 


Cable Interruptions. Date of Interruption. 


July 8, 1909 


Assab —Perim ........................................ | 
Мана—Тгїро}........................................ ee April 20, 1910 
Latakia—Palura ................eeeeeeeer enne May 26, 10 
Tourane – А тоу... . ........... ен бы Sept. 25, 1910 
Teneritte—St. Louis ...... ....... TIENDE Oct. 27, 110 
Djeddu—Suakim .. п... mne Dec. 2 1010 
Constantinople—Odessa............ —— S Feb. 14, 2 
Australia—New Caledonia .................. o css Feb. lo ioni 
Madagascar — La REUNION Шш. di 18, D 
La Reunion-—Mauritius ............. cene enn а d DH 


De&nte— Corfu........... ое ее UMS 
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London Clearing House Scheme for Goods.— It is announced 
that Mr. G. Marconi has Joined the board of the New Trans- 
port Co. (Ltd.). The Company's scheme for handling the goods 
traflic of the metropolis was fully outlined in THE ELECTRICIAN 
for July 22, 1910. 

Electrical Contractors and Municipal Wiring.— We are in- 
formed that, in regard to the conference between representa- 
fives of the Incorporated Municipal Electrical Association and 


the Electrical Contractors’ Association, four meetings of the 


conference took place, but it was finally decided that, due to the 
impossibility of agreeing on the contentious matter discussed, 
the conference be suspended until further notice, and that each 
side be free to take any action they may think desirable, sub- 
ject to the resolutions agreed upon. It was further resolved to 
recommend that: “ A standing joint committee of four on each 
side be appointed to try and adjust matters of dispute that 
might arise." 

Accidents in Factories.— The report of the Departmental 
Committee on accidents in places under the Factorv and 
Workshop Acts was issued on Wednesday. The Committee 
have come to the conclusion that the accident risk for the vears 
1897 to 1907 remained almost constant, whilst since 1907 there 
has been a tendency for the risk to decrease, due to the greater 
experience of employers in the efficient guarding of machinery, 
the effortsof factory inspectors, and the greater care consequent 
upon the Workmen’s Compensation Act. The Committee, 
however, think the accident risk is higher than it should be, 


and suggest improvement of the factory law and the methods 
of administration. Thus, the requirements of the Factory Act 
for the fencing of dangerous machinery should be supple- 
mented by specific provisions. Recommendations as to the 
cleaning of machinery in motion are also made: young persons 
between 14 and 18 years of age to be allowed to clean onlv 
certain parts. 

Manchester Local Section Annual Dinner.— Mr. J.S. Peck, 
chairman of the Manchester Local Section of the Institution, 
presided over a good muster at the annual dinner which was 
held at the Midland Hotel on Friday last. About 120 members 
and their friends attended the function, and among those pre- 
sent were : Mr. 5. Z. de Ferranti (President of the Institution), 
Mr. S. L. Pearce, Mr. W. Cramp (vice-chairman, Manchester 
Local Section), Mr. T. Harding Churton (chairman, Yorkshire 
Local Section), Mr. Sam Mavor (chairman, Glasgow Local 
Section), Sir Thos, Shann, J.P., Mr. M. B. Field, Mr. W. W. Blunt, 
Mr. A. P. Wood, Mr. B. Longbottom, Mr. H. W. Wilson (Sec. 
Manchester Local Section). After the loyal toasts, “ The Institu- 
tion ” was proposed by Sir Thos. Shann, who commented upon 
the growth of the Local Section and its Importance among the 
provincial bodies. Mr. Ferranti and Mr. Peck replied, and the 
former recalled the days when the Northern Society, of 
Electrical Engineers was formed and subsequently absorbed 
into the parent body in London. Mr. Peck humorously opened 
his speech by likening himself to the three niggers who“ pooled’ 
their 75 cents. capital, same to go to the one whose proposal for 
its outlay on * tommy " met with the general approval, the 
third nigger. to whom Mr. Peck wished to liken himself, com- 
plaining of there being nothing left for him to guess at. Com- 
menting upon the trade prospects, Mr. Peck regarded the out- 
look with complacency. There was, he thought, à prosperous 
and busy time ahead, and he felt that it would be well sus- 
tained. There was plenty of work about, and every manu- 
facturer should be able to get his share. Speaking of the work 
of the loca! section, the past season had produced а number of 
valuable papers which were quite equal to those read before 
the other sections. It was his opinion, however, that the 
standard of the Papers read before the Institution ты 
was not equal to that obtaining т America. He expressed his 
indebtedness to the members for their attendance at the meet- 
ings, and also to his colleagues who had co-operated with him in 
the work of the session. Mr. W. Cramp, in ar apt anc ae 
rous speech, proposed ‘ The Visitors,” and Councillor i зе, 
J.P., replied. During the evening there was а d re 
music and songs, the artistes being Messrs. Kirkby. Pochobradsk) 


and Warrilow. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. D. Owen contributes an article on ** The Aurora." 

At a recent meeting of the American Institute of Electrical Engi- 
neers, Мг. W. L. В. Emmet read a Paper on ‘‘ Proposed Applica- 
tions of Electric Ship Propulsion." 

We give an account of the adjourned discussion at the meeting of 
the Institution of Electrical Engineers last week in connection with 
the Papers on high-tension transmission lines by Mr. W. T. Taylor 
and Messrs. В. Borlase Matthews and C. T. Wilkinson. These 
Papers have also been discussed by the Yorkshire Local Section. 

Messrs. А. P. M. Fleming and В. Johnson recently read a Paper 


"before the Manchester Local Section of the Institution on ** Chemical 


Action in the Windings of High-Voltage Machines." 

A Paper was read recently before the Franklin Institute by Mr, 
Carl Hering on “ The Stretching of a Conductor by its Current.’ 
This subject is referred to in our Leading Article. 

An electrical fire-damp detector for mines was described by Mr. 
G. Ralph before the Newcastle Local Section. 


Glasgow Corporation called a conference in London on Monday 
to discuss the position of municipal telephony, telephone rates, &с. 
After passing a series of resolutions, delegates from many dis. 
tricts of the country interviewed the Postmaster-General, who 
expressed his views upon the telephone situation generally and upon 
those points raised at the conference which were argued before him in 
particular. 


At Stoke-on-Trent a proposal is before the Council to adopt an 
extra high-tension three-phase alternating-current system in lieu of 


that at present in operation, at an immediate expenditure of about 
£606,000. 


West Hartlepool Council propose to borrow £31,100 for a new 
electricity generating station utilising waste heat from the furnaces 
at Seaton Carew Ironworks. Owing to opposition the Local Govern. 
ment Board enquiry has been adjourned sine die. 

Erith Council have received authority to borrow £9,000 for exten- 
sions. 


The adjourned inquiry into an application by South Shields Cor- 
poration to borrow £8,960 for extensions to plant was concluded. 
Opposition came from the North Eastern Railway Co. and a local 
dock company on the ground that the Corporation was offered 
supply in bulk by the County of Durham Electric Power Supply Co. 
on favourable terms. 


At a meeting of Dublin City Council on Tuesday a motion to apply 
for a loan for £128,129 for further extensions of the Corporation 
electricity undertaking was, after a lengthy discussion, adopted. 


In the House of Commons two labour members opposed the 
second reading of the Bill which transfers to the Metropolitan 
Electric Supply Co. Acton Council's electricity undertaking. on 
terms agreed by the Council and supported by a vote of the rate- 
pavers. The local members supported the second reading. which 
was carried by 96 votes to 81. Vague charges were made against 
the Acton Council and the com pany (as is not unusual in such cases) 
by gentlemen representing faraway constituencies, this time both in 
Yorkshire. 


Legalt Decision.—Mr. Justice Swinfen Eady on Saturday decided, 
in а special case brought by the Central London Railway Co. against 
the Commissioners of Land Tax for the Citv of London that the 
plaintiff Company were not required to pay land tax in respect of 
their railway and other works which were built under lands, tene- 
ments or hereditaments exonerated from land tax before the con- 
struction of the railway, but were required to pay where the tax had 
only been redeemed. 


Companies’ Meetings.—The shareholders of the Anglo-American 
Telegra»h Co. met on Friday last and approved various recommen- 
dations of the directors so to amend the Company's memorandum 
of association as to enable it to extend its field of operations and to 
be in a position to complete the nogotiations now pending with the 
Western Union Telegraph Co. 

At the meeting of the London Electric Supply Corpn., the direc- 
tors were able to announce the sale of 3,000,000 additional units 
during the past vear, but this only brought in en additional revenue 
of £2,500. After payment of the preference dividend, 2 per cent. 
was declared on the ordinary shares (the same as last year), and 
£5,000 added to reserve, bringing this up to £72,590. The cost of 
generation and distribution of energy has been still further reduced. 
Interesting references were made to the agreements between the 
London Corporation and the Westminster and St. James’ Companies, 

d a!so in regard to the large contract with the L.B. & S.C. Railway 


Co. for the supply to that company up to a maximum of 30,000,000 
units per annum. There was also strong comment upon the bill 
presented to Parliament by the Underground Railways Co. of 
London. 


OBITUARY. 


J. SToTTNER.—It is with great regret we announce the death, on 
February 25, of Mr. J. Stottner. who was well-known for many years 
in London as manager of the Electrical Co., which position he 
resigned in 1909 to start in business on his own account as an elec- 
trical engineer and contractor. Мг. Stottner was born in September. 
1859. at Freising. Bavaria, and entered into apprenticeship in 1875 
at the engineering works at Nuremberg of J. G. Kayser. In 1877 he 
was with Messrs. Siemens & Halske under Dr. Werner von Siemens, 
Karl Frieschen апа von Hefner-Alteneck until 1880, when he went 
to America under Mr. Hiram Maxim to the works of the United 
States Electric Light Co. The following year he had charge of the 
clectrical portion of the Central Fire Department of the City of New 
York, and in 1882 was, with Messrs. Bergmann & Co.. of that city, 
engaged in the design of electrical apparatus. In 1883 he came to 
England, and was with Messrs. Siemens Bros. & Co. at Woolwich, 
working under Dr. Obach. In 1884 Mr. Stottner returned to Nurem- 
berg, and became assistant chief engineer to Siemens Nchuckert, and 
іп 1885 was appointed manager at the Electro-Technical Works at 
Neumarkt i/O (Vormals T. H. Wechsler & Co.). It was not until 
1888 that he joined the Allgemeine Elektricit?ts Gesellschaft т 
Berlin as engineer and assistant manager. In 1893 this firm en- 
trusted Mr. Stottner with the arrangement of their large exhibit at 
the World's Fair at Chicago. where he represented the firm during 
the Exhibition. Оп his return to Berlin in 1894 he was commis- 
sioned to reorganise the Electrical Co. in London. Mr. Stottner had 
many friends in this country. and had every expectation of making à 
success of his venture in his individual capacity. He was. we under- 
stand, struck down by an internal trouble. and went home to Ger- 
many, where an operation was performed which terminated fatally. 


VISCOUNT WOLVERHAMPTON.—We regret to record the death of 
Lord Wolverhampton. Lord President of the Council. which occurred 
on Saturday last after a protracted illness. The late peer, as Sir 
Henry Fowler. was for many years engaged in the City as a partner 
in the firm of Fowler, Perks & Co., while he was also interested in a 
number of companies. These included, among others. the National 
Telephone Co.. of which he was president for a number of years, and 
the Great Northern. Piccadilly & Brompton Railway, of which he 
was chairman. 

We regret to learn of the death on Feb. 23, of Mr. Joseph 
McDermott. managing director of the Lancashire Electrical Engi- 
neering Co., Ashton-under-Lyne. Мг. MeDermott was 53 years 
of age. 


PERSONAL NOTES. 

Mr. W. Bolton Shaw, M.Se., A.M.LE.E., recently chief turbine 
designer to John Musgrave & Sons and formerly electrical engineer 
to the Hulton СоШегу Co., has started in practice as a consulting 
engineer (for соШегу and other industrial installations) with offices 
at Irene Chambers, 25, Market-street, Manchester. 


APPOINTMENTS VACANT AND FILLED. 


А designer is required by a large manufacturing firm in the Mid- 
lands as first assistant to the chief electrician. Candidates must 
have a thorough theoretical and practical training and extensive ex- 
perience in the design of d.c. machines with a first.class firm. See 
advertisement. 


Ап assistant lecturer to teach either electrical engineering or 
physies is required in the Faculty of Engineering of the University 
of Bristol. Appointment for about five months at £3 а week. See 
advertisement. 

A draughtsman, well up in electrical work. and with a knowledge 
of mechanical and building construction, is required. See an adver- 
tisement. 


Àn electrician. with mining experience, is required at collieries in 


Glamorganshire, to superintend the installation of electrical work. 
See an advertisement. 


An assistant lecturer is required in the Department of Physics and 
Electrical Engineering of the County Borough of Huddersfield Tech- 


nical College. Salary £125. Further particulars from the Secretary, 
Mr. T. Thorp. 
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Applications are invited up to March 18 for the post of assistant 
lecturer in electro-technics (for day and evening classes) at the South 
African School of Mines and Technology, Johannesburg. Salary 
£300 per annum. Engagement one year, certain. Some informa- 
tion is given in an advertisement, and all further particulars can be 
obtained from Messrs. Chalmers, Guthrie & Co. (Ltd.), 9, Idol-lane, 
London, E.C. 

A principal and organiser of the science and technological depart- 
ment is required at the Crawford Municipal Technical Institute, 
Cork. Salary to commence at £400 per annum. Applications to the 
Secretary by March 15. 

Mr. W. Buchanan. B.Sc., senior lecturer at Faraday House. has 
been appointed professor of electro-technics at the School of Mines 
(Transvaal University), Johannesburg. 


Mr. T. В. Smith, tramway engineer at Leicester, has been 
appointed engineer and manager of the electricity department. his 
salary being increased from £500 to £600 per annum. 

Mr. W. Wallace, of Stoke-upon-Trent, has been appointed out of 
40 candidates, technical assistant in the Stoke-upon-Trent electricity 
department at a salary of £78 per annum. 

Mr. G. Stanfield. B.Eng., has been appointed demonstrator in 


engineering at Sheffield University. 


INSTITUTIONS AND SOCIETIES. 


Royal Society.— The following are among the candidates who have 
been recommended by the Council for election into the Royal 
Society :— Prof. H. T. Barnes. Prof. F. G. Donnan, Major E. H. Hills, 
Prof. А. W. Porter and Mr. G. С. Stoney. Prof. Barnes is professor 
of physics at McGill University and well known for his researches on 
standard cells. electrical measurements and radio-activity. Prof. 
Donnan is head of the Muspratt Laboratory for physical and electro- 
chemistry at Liverpool. Major Hills is known to the astronomical 
rather than the physical world. Prof. A. W. Porter is assistant 
professor of physics at University College. and Mr. С. С. Stoney is well 
known for his work on Parsons steam turbines. 

The Institution of Electrical Engíneers.—4Among the donations 
and gifts recently announced at meetings of this Institution are 
donations of £200 to the Benevolent Fund from the executors of the 
late Mr. Gustav Byng. and £21 to the Building Fund from Sir David 
Salomons, Bart. Sir David has also presented to the Museum 
of the Institution a complete electric balance by Prof. Hughes. a 
door contact and bell by Sír Charles Wheatstone. and a Hughes 
microphone model, probably the first ever made. 

The Institution of Civil Engineers.—The nineteenth ‘“ James 
Forrest " lecture will be delivered at the Institution on Wednesday. 
June 28th. by Dr. Е. Н. Hatch, his subject being ** The Past, Present 


and Future of Mining in the Transvaal.” 

Incorporated Municipal Electrical Association.— The preliminary 
programme of the sixteenth convention has just been issued. 
The meeting will take place at Brighton from June 27th to 30th, 
under the presidency of Mr. J. Christie. engineer and manager of the 
Brighton electrical department. The meeting on Wednesday, 
June 28th. will be held at Portsmouth. The usual programme of 
municipal welcomes. reading of Papers and visits to works. including 
one to Н.М. Dockyard, Portsmouth. is being arranged. There will 
also be an evening cruise on the Solent and a motor car run to 


Arundel. 

Institute of Chemistry.—Dr. George Beilby, F.R.S., president of 
the Institute, occupied the chair at the 33rd annual general meeting 
on Tuesday. "The annual accounts having been approved. the 
annual report of the Council was submitted and adopted. The 
influence of the Institute in providing qualified chemists for indus- 
trial positions was commented upon by Mr. D. Howard in moving 
the report. and Dr. J. A. Voelcker, in seconding, referred particularly 
to the work of the hon. corresponding secretaries in various parts of 
the Empire who assisted in the conduct of local examinations, and 
were helpful to Fellows of the Institute taking appointments abroad. 
The President then delivered his adderss and dealt with the progress 
and work of the Institute. Despite the high standard of their 
examinations. their membership increased steadily. Dr. Beilby 
referred to a proposal under consideration by the Council for the 
Institution of a series of lectures by Fellows having expert know- 
ledge to afford students an insight into the actual work of the 
chemist, whether engaged in the application of science to commerce 
and industry or to the scientific control of the affairs of daily life. 
He also referred to the appeal whieh was made for funds for new 


buildings. and announced that £7.566 had been either promised or : 


received out of the £15,000 required. 


The Association of Engineers-in-Charge.—The annual dinner of 
this Association will take place in the King's Hall, Holborn Restau- 
rant, W.C., at 6 p.m. on Saturday, March 25th. Capt. H. Riall 
Sankey will preside and will be supported by the past and vice- 
presidents of the Association as well as many eminent engineers. 


EDUCATIONAL NOTICES. 


Battersea Polytechnic.—The annual distribution of prizes took 
place on Tuesday evening last. The Rev. Canon Curtis, M.A., 
Chariman of the Governing Body, presided : and the prizes and 
certificates were distributed by Dr. T. J. Macnamara, M.P., Par- 
liamentary Secretary to the Admiralty. Although the report of 
the principal, Dr. S. С. Rawson, was very satisfactory as a whole, it 
showed a slight falling off in the number of students attending the 
Polytechnic, due to unusual conditions. Nine students obtained 
the B.Sc. degree of London University, including 5 in honours. 
The total number of examination successes of day and evening 
students during 1909.10 was 958. The past year has seen the 
opening of the new Tate library—a most valuable acquisition to the 
Polytechnic—and the new chemical laboratories. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, March 4th. 
ROYAL INSTITUTION. 


3 p.m. Meeting at Albemarle-street. Lecture on “ Radiant Energy 
and Matter," by Sir J. J. Thomson, F.R.S. Lecture I. 


JUNIOR INSTITUTION OF ENGINEERS. 
3 p.m. Visit to the L.C.C. Generating Station, Greenwich. 


MONDAY, March 6th. 
SOCIETY OF ENGINEERS. 


7:30 p.m. Meeting at the Institution of Electrical Engineers. Paper 
on * Petrol Air Gas," by Mr. Е. Scott-5nell. 
ROYAL ЗОСІЕТҮ OF ARTS. 
8 p.m. Meeting at John.street, Adelphi. Lecture on ''Applica- 
tions of Electric Heating." by Prof. J. А. Fleming, F.R.S. 
Cantor Lecture I. 


TUESDAY, March 7th. 
ROYAL INSTITUTION. 
3 p.m. Mecting at Albemarle-street. Lecture on “ Crystalline 
Structure : Mineral, Chemical and Liquid," by Prof. A. E. H. 
Tutton, F.R.S. Lecture II. 
INSTITUTION OF Civil: ENGINEERS. 

8 p.m. Meeting at Great Gcorge-street. Paper on “ Modern Rail- 
way Signalling: Some Developments upon the Great Western 
Railway,” by Mr. A. T. Blackall. Adjourned Discussion. 

WEDNESDAY, March 8th. 
ASSOCIATION OF ENGINEERS IN CHARGE. 

8 p.n. Meeting at St. Bride's Institute, Bride-lane, Flect-strect. 
Paper on * Gas Producer Plant,” by Mr. W. А. Tookey. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

7:30 p.m. Mecting at the University, Edmund-street, Birmingham. 
Paper оп “ The Non-Salient Pole Turbo-Alternator, and its 
Characteristics,” by Mr. S. P. Smith. 

THURSDAY, March 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment. Paper on * The Laying 
and Maintenance of Transmission Cables," by Mr. C. Vernier. 


FRIDAY, March 10th. 


PuysicaL SOCIETY. 
$ p.m. Meeting at the Imperial College of Science. Agenda: 
“ Demonstration of the Working of the Gyro Compass," by Mr. 
G. К. В. Elphinstone; “ Note on an Electrical Trevelyan 
Rocker," by Dr. W. Н. Eccles ; * Notes on the Tilted Gold Leaf 
Electroscope," by Dr. С. W. C. Kaye. 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-strect. Discourse on “ Recent 
Advances in Turbines,” by the Hon. Chas. A. Parsons, F.R.S. 
SATURDAY, March 11th. 
Rovar INSTITUTION. 
J p.m. Meeting at Albemarle-street. Lecture on “ Radiant Energy 
' and Matter," by Sir J. J. Thomson, F.R.S. Lecture II. ` 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding. Lieut.-Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, March 6, “А Company.— Technical Drill. 7 to 10 p.m. 
Tuesday. March 7. * В? Company.— Technical Drill, 7 to 10 p.m. 
Thursday, March 9. “ C " Company.— Technical Drill, 7 to 10 p.m. 
Friday. March 10. “ D" Company.—Recruits’ Infantry Drill, 6:30 to 

7:15 p.m. : Technical Drill, 7:15 to 10 рат» 
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PROPOSED APPLICATIONS OF ELECTRIC,SHIP PRO- 
PULSION.* 


BY W. Г. В. EMMET. 


Summary. The author describes two si hemes of electric propulsion 
that have been drawn up in connection with a battleship and collier of 


the U.S.A. Navy. 


Aft Tr discussing the advantages 01 electric propulsion ror ships, 
specitic information IS given concerning two eleetrie propulsion 
designs. One of these relates to a proposition recently made to the 


Government for propelling machinery for Battleship No. 35. The 
other applies to the machinery covered by propositions recently sub 
mitted to shipbuilders for propelling machinery to be used in one of 


the Government colliers recently authorised by Congress. The first 
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Fic. 1.— PLAN or PROPELLING APPARATUS IN ENGINE Rooms. 


apparatus is used at all speeds. In the case of the collier, however, 
the speed conditions are very favourable to the turbine and the speed 
efficiency curve is extremely flat as compared with that of turbines 
generally used for direct propulsion of ships. IEE E 

U.S. Ване ship No. 35.—Fig. 1 shows the installation proposed for 
this ship. This illustrates not only the electric generating and trans- 
mission apparatus, but all the auxiliaries which are installed in the 
engine-room in the Government designs for direct turbine drive. The 
position of shafts and arrangement of engine-room in this case is 
identically the same as that proposed by the Government for direct 
drive by Curtis turbines. The apparatus is installed in two engine- 
rooms, separated by a water-tight bulkhead. In each engine-room 
would be installed one 12,000 kw. generating unit and two motors 
each having a capacity of about 7,000 H.p. These motors are coupled 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


| 4 ogether into a single unit and connected to the propeller shaft. One 


of these motors is of the K type with squirrel-caze armature, the 
stator windings being во arranged that they can be connected either 
for 30 or 50 poles, a suitable group of heavy toggle switches which 
effects this pole-changing being carried by the frame of the motor 
itself. The other motor is of the M type with a definitely-wound 
rotor connected to slip-rings through which an external resistance 
can be inserted in series. These slip-rings are short-circuited by a 
very simple and effective sliding spring arrangement. When this 
short-circuit is accomplished, the external resistance is entirely cut 
out. This M motor is wound for 30 poles and with its resistance cut 
out. has exactly the same characteristics as the K motor when the 


| latter is worked with its 30-ро!е connection. 


The resistance used with the type M motor is for the purpose of 


| affording the desired torque in reversing, and these resistances con- 
| stitute a very important feature of the proposed designs. since, under 
conditions of reversal, they must absorb nearly the total electrical 


nergy of the system. These resistances have been developed by 
careful experimenting and are capable of accomplishing the desired 
result in a very compact space and with very large factors of safety. 
They are made of non-corrosive material and the heat from the 
clectrical energy dissipated is delivered to the sea water which freely 
circulates through the resistance compartments by convection. 


. They are easily disconnected and taken apart ог. if desirable, renewed, 


= —  — 


ond will afford an entirely satisfactory solution of a problem which 
has sometimes been very embarrassing in large induction motor 
installations. Fig. 2 shows the arrangement of these resistances. 
+The switching apparatus is so arranged that all switches can be 
worked from either engine-room, the shafts being carried through 
bushings in the water-tight bulkhead. When the ship is operated 
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Fig. 2.—GROUP ОЕ RESISTANCES FOR 7,500 H.P. MOTOR FOR BATTLESHIP 
EQUIPMENT. 


at high speed with both generating units the engine-rooms will be 
operated separately, but when the ship is operated from one generat- 
ing unit it will be more convenient to control everything from one 
engine-room, and the switches are so arranged that this can be done, 
the position of every connection being visible and controllable from 
either side of the bulkhead. Table I. and Fig. 3 show the propeller 
speed, horse-power and water rate of turbines for every different speed 
of the ship, and indicate the apparatus which would normally be in 
use under each condition of speed. 

The conditions for different speed are those which will give the pest 
economy and which would ordinarily be used for continuous operation 
at such speeds, but it is possible to vary the speed of the ship up and 
down with any arrangement of motors by simply changing the steam 
admission to the turbines, the only limit being the safe speed and 
safe carrying capacity of the apparatus. Normally the ship would 
be operated at higher speeds with two generators and four motors 


— 


gil ot t! 
yu 
үе 

оре 
and ti 
falen sl 
nectit 
his ehi 

М 
12514 


penu 


#4. $97. 


BRAK 
„— — 
е an 


ec 


м ГЕЯ 
уе 


^] | 


POUNDS OF OTEA 
= = LU. 
Y 


2 
to 


THE ELECTRICIAN, MARCH 3, 1911. 811 


—- -— + -— + w 


all of the motors having the 30-pole connection. The turbine speed 
is then reduced in the ratio of 7-5 to 1, the generators having four 
poles. When the speed becomes sufficiently reduced, improvement 
of economy can be effected by disconnecting one of the generators 
and two of the motors, as shown by the curve, and when the speed has 
fallen sufficiently low a still further gain can be accomplished by con- 
necting the remaining motors for 50 poles instead of 30 poles. When 
this change is made the ratio of reduction is increased from 7:5 to ] to 
12-5'to 1 and a new cycle of favourable speed operation in the turbine 
is begun. The economy in speeds between 12 and 14 knots is of vital 
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Fic. 3.—PERFORMANCE CURVE, U.S. BATTLESHIP No. 35. 
Pressure 265 lb, gauge 3 60°F. superheat ; 38 іп, vacuum. 
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importance in war ships, and the very fine economy under these con- 
ditions afforded by this design will immensely increase the military 


value of à vessel so equipped. 


Table [.—Steam Conditions—265 Ib. Gauge Pressure, Vacuum 28 in. 
50°F. Superheat. 


Knots ............... 12 16 18| 19 20 . 21 
Motor speed ......... 87 117 132 140 149 | 160 
Generator speed.... 1.110 895 1,010 1,079 1,140 1,220 
Shaft b.h.p........... 4,630 11,100 16.400 19,400 23,100 '29,000 


11:8 11:3 11:25 11.3 


Lb. steam per S.h.p. 13:2 1344 . 


Since the power required to propel a ship falls rapidly with dimin- 
ished speed, and since it is not necessary to maintain any fixed fre- 
quency, voltage, or degree of excitation, the magnetic densities of the 
apparatus can be varied as the speed reduces so as to give the best 
efficiency consistent with the torque required. With such an equip- 
ment the excitation could be derived either from an outside source or 
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Fia. 4.—TURBO-ELECTRIC MACHINERY FOR COLLIER. 


partly from an outside source and partly from а direct-coupled 
exciter. In this case it is proposed to excite from an outside source— 
the ship’s regular cireuit—but this excitation can be varied by a 
rheostat so that the best possible electric efficiency is maintained. 

№ In the installation here described it is proposed to ventilate the 
apparatus by air from the upper deck. Опе duct will convey air to 
each piece of apparatus and another will discharge it outside the 
engine-room, the apparatus being so designed as to impel the proper 
amount of air through these ducts. In this and other cases of elec- 


tric ship propulsion, it might be desirable to ventilate the apparatus 
by drawing air through it by blowers and delivering the air so heated 
to the furnaces. Such a process would effect appreciable economy 
and would probably be desirable. 

In this battleship installation it is not proposed to make any 

changes of connection of circuits, resistances or poles while the current 
is owing. Preliminary to all such operations the field switch will be 
opened. The switches proposed are of the toggle type, not designed 
to open under load, and are arranged with electric locks so that they 
cannot. be moved when the system is alive. The turbines are ar- 
ranged with speed governors of the ordinary type which are capable 
of closing any valves which may be open if the speed rises. The 
number of valves which can be opened at any time is, however, 
governed by hand control and the speed governor is incapable of 
adding to the number so opened. When the field circuit is inter- 
rupted, the generating unit rises to its maximum speed and runs idle 
until the circuit is re-established. In the meantime the desired con- 
nections are made and the field re-established, whereupon the gene- 
rator and motors resume the proper speed relation and proceed to 
accomplish the desired result. 
M When these electrical conditions are considered it will be seen that 
an*immense advantage results from the fact that they are not bound 
to any fixed frequency or voltage. The generator is designed simply 
to do the work required of it, and it is incapable of delivering a current 
in excess of the safe carrving capacity of any conductor in the system. 
No kind of wrong connections can result in any burn-out. 

The following are the weights of the different parts of the installa- 
tion proposed. "The aggregate weight of these parts is probably not 
much less than that of the turbines alone which would be used for 
direct propulsion. The generating units in this case, however, in- 
clude heavy cast-iron bases, and there would be a considerable saving 
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| Fio. 5. —PERrFORMANCE CURVE, ELECTRIC Drive, U.S. COLLIER. 
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on account of the supporting structures which would be used with 
turbines for direct propulsion. The absence of any system of forced 
ventilation also increases the weights. In other cases of battleship 
propulsion which have been studied, considerable savings of weight 
have been effected, and it is believed that with the best arrangements 
similar economies could be accomplished in this case. 


Two generating ипїїв....................................... 674,000 Ib. 
ACCOSSDEICN еа ана 2,600 ,, 
Four motor8. И 408.000 ,, 
Switchboard and switches ............................... 5.000 ,, 
Field rheostate И А АА 1.600 ,, 
Water-cooled rheostats .................................. 6,000 ,, 
Оа Мез os ло ооо Кала e 17,800 ,, 
Total weight Le tou SEDED 1,115,000 ., 


Naval Collier.—The installation proposed for this collier is similar 
in general principle, but much simpler than that proposed for the 
battleship. The requirements of this ship being to operate continu- 
ously for long periods at a speed near the maximum, there is no par- 
ticular need for high economy at lower speeds, and it therefore be- 
comes desirable to simplify the apparatus as much аз possible in the 
interest of lightness, cheapness and good economy at the normal 
operating speed of the vessel, which would be about 13 or 14 knota. 

Another difference between this case and that of the battleship is 
that it is proposed to use oil switches so that changes of connection 
can be made without the trouble of interrupting the field circuit. 
When the resistances are in circuit in the motors, either propeller 
could be reversed independently by simply throwing the lever of an 
oil switch. This quality of instantaneous reversal would be valu- 
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| Approx Morht Macs TOA | tions. While the amount. of chemical action 
Dis- е * «ot per elec. drive varied with the method of insulation employed, 
Casel Place- | Shaft ^ he's ог | corresp. SPeed min. withoutaux Steam the effects produced were in all cases very similar. 
ment. | В.р. "turbines electric P015 elec, | 1b. per conditions. One example only need therefore be described— 
tons. ‚ tons. | drive. | drive. shaft h.p. that of a 7,500-volt two-phase generator operating 

EXER ВЕСЕ ux ee ыш TEM or Е with one side of each phase earthed. 
| | 10.360 ME 135 14 10. 120 2 E gauge, >. be dry A section of the slot portion of one of the coils 
3 о run te 2 » | p awe 260 Ib. Sige 28:3 Sun. d in this machine is shown in Fig. 1. The coils 
er? i d e | 50 deg. superhent. were former wound, and the insulating tubes 
17.300. 435 374 20 148 11-5 260 Ib. gauge. 28-5 vac. dry drawn over the slot portions. This necessitated 
4 ,10,945, 2.275 102 55 105 85 13:0 175 1Ъ. gauge, 28:0 vac. dry the margin noted in the figure by the variable air- 
5 9.900] 5,500 — — 133 14.6 114, 125 181 lb. gauge. 28-0 vac. dry space between the conductors and the inside of 


badly at low speeds. so that it is very desirable to steer by the 
propellers in anchoring or docking. 

For this collier installation the method of ventilation proposed is 
somewhat different from that in the case of the battleship. The 
generator would be ventilated in the same way bv a duct from the 
deck above and another duct to take away the heated air. In the 
case of the motors it ix proposed to take the ventilating air from the 
engine-room and deliver it to the suction of a blower which puts air 
into the Howden draft system of the after fire room. This would 
afford effective ventilation for the motors and about the right amount 
of ventilation in theengine-room without the useof any other blow- 
ing apparatus. 

Fig. 5 shows the calculated steam consumption per shaft horse- 
power at different speeds of the vessel. It is very difficult to get at 
any accurate estimate of the steam consumption of such a ship when 
operated by reciprocating engines, but all comparisons which have 
been made indicate that the turhine electric apparatus w ould effect 
some economy in steam consumption, although it is probable that the 
saving as compared with the best engine equipment would not be 
very large. The demand for electric propulsion on one of these 
colliers has come from the Navy Department through a desire to 
demonstrate the practicability of this method of propulsion. "The 
case is not particularly favourable to electric propulsion, and should 
not be taken as a basis of comparison of the system with E 

| 
| 


able in a ship of this kind since such large freight vessels steer very 
i 


methods. Electric propulsion will make its best showing in vessels 
requiring a very large amount of power. or vessels which require a 
good economy at low- speeds as well as at high. High-speed warships 
or very large moderate-speed liners afford the best tields for its appli- 
cation, 
The author also gives some figures (see Table IT) concerning other 
cases which have been studied. in order that an idea may be formed 


concerning the relative desirabilit vof such methods in connection with | 
ships of different kinds. 


CHEMICAL ACTION IN THE WINDINGS OF HIGH- 
VOLTAGE MACHINES.* | 


BY A. P. M. FLEMING AND R. JOHNSON. 


Summtry.— The authors, after describing the nature of the chemical 
efleets produced in the windings of high-voltage machines, give particu- 
lars of a number of investigations they have carried out on the detertora- 
tion of insulation due to the products of air-gap discharges. They finally 


discuss the methods that may be adopted to prevent failure of the insu- 
lation. 


During the past few years considerable interest has been aroused 
by the failure of certain high-voltage machines due to a chemical 
corrosion of the slot insulation. One of the first cases of this kind 
was described by Mr. J. N. Highfield t and the phenomenon has been 
discussed in connection with Papers bv Мг. W. H. Patchell and Prof. 
J. Epstein. Trouble of this kind has been experienced by practically 
all the leading European makers of high-voltage machines, but very 
little information has been brought forward to enable the insulation 
of machines to be designed so as to avoid with certainty failure due 
to this action. 

Having to deal with this problem in connection with the manu- 
facture of high-voltage machines, the authors found it necessary to 
investigate the numerous factors involved. The cases investigated 
comprised à number of machines, both two and three-phase, where 
the maximum R.M.5. voltage to earth varied from 3.500 to 7,500. 
Some of these machines were hand wound through tubes made up of 
paper and mica. Others had former wound coils insulated in some 
cases by wrappings of oiled cambric and mica, and in others with 
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* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers. 


TTHE EKuEcTRICIAN, Vol. LIV.. р. 573, 1905. 
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the tube. ‘The ends of the tube were sealed by a 
taping of linseed oil-treated cambric extending around the end por- 
tions of the coils. "The machine failed after three years continuous. 
service due to a short-circuit between adjacent conductors near the 
unearthed end of one phase. This caused a burning of the tube, and 
ultimately the winding earthed at this point. Ап examination of the 
damaged coil showed evidence of considerable corrosion of the con- 
ductors. Оп removing the remaining coil traces of the action were 
found to extend about half-way round each phase—i.e., to a point 
having about 3.500 volts to earth. The insulation inside the tubes 
on the coils at the unearthed end was very sticky, although all the 
varnished surfaces* hadi originally been thoroughly hardened. On 
the untaped half of the coil (see Fig. 1) the insulation on the con- 
ductors was reduced to a greenish w hite powder, the structure of the 
cotton covering being entirely destroyed. On the taped half. the 
oiled cambric was bleached and very rotten, and the varnish and 
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Fic. 1.—SxkcTIoN THROUGH SLOT or 7,500-VOLT 3-PHASE STATOR 
WINDING, IN WHICH FAILURE OCCURRED DUE TO CHEMICAL ACTION. 


cotton covering corroded away. except where the taping had been 
pressed tightly between the conductors and the inside of the tube. 
The action extended partly between the two sections and about 3 in. 
beyond the ends of the slots. 

The insulating tubes were unaffected chemically. but innumerable 
perforations were observed in the outside surface in lines marked by 
the serrated surface of the laminations. This action did not extend 
nearly so far around the windings as the internal chemical action. On 
the coils of 3,500 volts to earth the action was verv slight ; the con- 
ductors were only attacked on the untaped section in a few small 
spots; the oiled cambric on the other section, while affected in 
patches, had prevented any action on the conductors underneath. 

А careful analysis was made of all the affected portions. "Traces 
of nitric acid were found on the coils at the unearthed end of the 
winding. On lower voltage coils no nitric or other mineral acid 
could be detected. The green deposit on the copper underneath the 
corroded cotton covering proved to be an organic salt. Chemical 


action was generally found to be confined to the spaces immediately : 


surrounding the conductors. In the case of an 11,000-volt three- 
phase machine. however, strong evidence of chemical action was 
found in the middle of the slot insulation where a cavity in the 
material existed. The insulation in this case consisted of a wrapping 
of mica backed with linseed oil-treated cloth. and the latter had been 
destroyed on the surface of the cavity exposed to the discharge. 


Етрегітепіаї Investigations.—YVrom investigations of a number of 


machines insulated in different waysthe authors arrived at the general 


paper and mica tubes drawn over the slot por- | 
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-ductors when nitric acid is present. 
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conclusion that the description of the insulation was not necessarily 
due to the formation of nitric acid. For instance, in the case of the 
7,500-volt machine already referred to, there were traces of nitric acid 
en certain of the corroded coils only. Further, the corrosion on the 
conductors was of an organic nature, and consequently could not 
have been produced directly by the action of nitric acid or anv other 
mineral acid that might have been formed. 

It was noted that the chemical action only occurred where air- 
pockets existed in the slot insulation or around the conductors. and 
only in those machines having high enough voltage to produce & 
discharge across these spaces. Attention was therefore directed to 
other effects that might possibly be produced by the discharge, and 
to any secondary action likely to be set up by the gases or acids thus 
formed. In the case of the 7,500-volt machine it was evident that 
the most likely source of organic acids was the varnish treatment on 
the insulating materials. The varnish was of а type very largely 
used in the insulation of windings, and consisted largely of linseed oil 
and certain resinous gums. Both of these are composed of numerous 
organic acids, normally so grouped as practically to prevent any free 
acid action. Under the intluence of heat this stabl> condition is to а 
slight extent upset and some acid action may occur, as will be noted 
later. When subjected to super-oxidation, however, the stability 
of the varnish is ultimately entirely upset, and, while th complete 
process of oxidation is not fully understood, it is probable that during 
this change the hitherto inert organic acids are released. 

From the pasty nature and general characteristics of the varnish 
in this machine, super-oxidation of the linseed oil on the cambric and 
the varnish on the cotton-covered conductors had evidently taken 
place. This was attributable to the presence of ozone, oxides 
of nitrogen, and nitric acid, all of which are powerful oxidising 
agents. 

To investigate the deterioration of insulation due to all of the pro- 
ducts of the air-gap discharge, tests were made to determine the 
effects of the following : Intense discharge, weak discharge, presence 
of the copper conductor, direct action of acid fumes, " breathing " 
action, insulation value of the products of the chemical action, partial 
destruction of solid insulation by other than chemical action. From 
these investigations the following data have been established :— 

1. No сазе of chemical action has been observed on windings 
having à lower voltage than about 3,500 to earth, as. for instance, 
6,000-volt three-phase star-connected machines. 

2. Chemical action only accurs where air-pockets are present, and 
then only when the voltage across them is high enough to produce & 
discharge. 

3. While the action commences on the surfaces of the insulation 
exposed to air-pockets, the gases produced by the discharge may be 
carried beyond the zone where they are formed, and produce action 
on other portions of the insulation outside the slots. While a dis- 
charge undoubtedly occurs between the outside of the insulation and 
the laminations, very little chemical action is to be expected on the 
exposed surface, since the gases formed can freely escape, and, 
further, the insulation is not usually of a kind readily affected. 

4. The action of the products of the air-gap discharge—whether 
these be ozone, oxides of nitrogen, nitrous or nitric ас — оп the 
insulation is most commonly one of oxidation, and the effects pro- 
duced on different materiale are as follows :— Untreated cellulose 
materials have their fibrous structure readily destroyed, and dis- 
integration follows. The oils and gums used in the preparation of 
insulating varnishes are practically all subjected to super-oxidation 
and as a result yield organic acids. Of these materials, linseed oil is 
most readily affeeted. Certain asphaltum compounds are attacked 

only to a limited extent, and paraffin wax appears to be quite un- 
affected. Mica is itself unaffected, but the cements used in building 
it up are liable to attack on exposed surfaces. 

5. The production of nitric acid is not essential for deterioration 
of the insulation to occur, although when it is produced, the action is 
greatly accelerated. 

6. The final disintegration of varnish-treated materials is greatly 
accelerated by the action of the released organic acids. 

7. Failure due to chemical action is almost invariably the result of 
a short-circuit between turns, and not, as is sometimes supposed, of а 
breakdown of the slot insulation between windings and earth. The 
Short-circuit is caused either by a destruction of the insulation on the 
conductors, which allows the turns to make actual contact, or by the 
hygroscopic and therefore conducting matter formed between con- 


8. Unless the air in the cavities of the winding is replenished by 
“* breathing," the chemical action will cease. 

9. When the stress on insulation is very high, deterioration other 
than that due to chemical action may be produced. Thus, if the 
insulation is made up partly of materials suchfas mica, of high specific 
dnductive capacity, and partly of material such as paper, of low 


‘Specific inductive capacity, the insulative value of the latter may be 
destroyed without the insulation as a whole breaking down. 


The precautions to be taken in order to prevent failure due to 


chemical action are next discussed under the following heads: Poten- 


tial gradient ; safe working stress for any method of insulating ; 
special methods of insulating for very high stresses. 

Potential Gradient. —The slot insulztion in & high-voltzge machine 
usually consists of a number of layers of different materials, and 
where air layers exist, the potential gradient is much steeper across 
them than across the solid insulation. Unfortunately, the actual 
stress to which the zir-gaps are subjected in practice cannot be ascer- 
tained, but the manner in which the intensity of stress is affected by 
the variables introduced, according to the method of winding and 
insuleting, cen Бе resdily shown. In this connection the authors 
show dizgrammatically the effect on the potential gradient of increas- 
ing the thickness of the slot insulation, of varying the specific induc- 
tive capacity of the materials, and of altering the thickness of the air- 
ga» next the conductor. 

Safe Working Stress.—While chemical action has been observed on 
windings having & voltage to earth as low аз 3.500, there are many 
machines that have operated satisfactorily for vears at voltages as 
high as 10,000. Further, it is interesting to note that so far as the 
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authors have been able to ascertain, all the machines that have failed 
through chemical action have been of European make. No instance 
of an American machine giving trouble could be found. 

The thickness of slot insulation would appear to afford the simplest 
explanation of the freedom from chemical action of comperativelv 
low-voltage machines. It has, for mechanical reasons, to be so great 
in proportion to the voltage that the stress across occluded air-spaces 
is probably well below that at which a discharge commences. To 
ascertain to what extent this factor applies for higher voltages, the 
radial thicknesses of slot insulation were teken for a number of the 
machines noted above that were considered to be perfectly sefe. and 
compared with those of machines that had failed. From these data 
it was seen that, for a definite voltage, there was a fairly definite 
radial thickness of insulation that could be considered safe irre- 
spective of the method of insulating. Fig.2 was plotted from the 
figures thus obtained and from the radial thicknesses of insulation 
commonly used for lower voltage machines. While the authors 
know of no case where failure has occurred at a stress as low as the 
maximum indicated on the curve, they have observed, in several 
cages, definite traces of chemical action where the stress has been аз 
low as 25 volts per mil. The action, however, has been too slight 
seriously to impair the life of the insulation. The straight lines 
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cutting the curve indicate, for a number of different makes of ma- 
chines. the range of voltage over which chemicel action has been 
observed. All these failures have occurred near the extreme end of 
the winding, and the stresses et these points are indicated by 
ABCDbDEandF. It should be noted that the lower extremities of 
the lines only represent spproximately the stresses at which chemical] 
action ceases, as at these low volteges the evidence is very indistinct. 
The value of 35 volts per mil shown on the curve in Fig. 2 may be 
considered to represent the safe averege stress even for machines 
affording every facility for chemical action to take place. In view of 
the effects of the variables alrea dv noted, it will be appreciated that 
many machines may operat» safely at a much higher stress than this 
without being specielly insulated to prevent chemical action. 


SPECIAL METHOD: OF INSULATING. 


With improvements in insulating materials and the methods of 
applving them, together with the necessity for high copper space. 
factors incident to keen competition, the tendency among Eur »pean 
makers hès been to fovee the stress on the slot за Ной much 
higher than has been the genera! practice in America. In dealing 
with stresses higher than about 35 volts per mil of total slot inzula- 
tion, it is necessary to eliminate air-spaces es far as possible. to em- 
ploy insulation that is not readily affected by chemical action, and to 
reduce to a minimum the stress across any existing air lavers. The 
authors know of several machines that have operated safely for vears 
at an average stress as high as 60 volts per mil where the proper 
precautions have been observed. The practical problems involved 
in insulating for very high stresses are as follows :— 


(a) Impregnation of Windings. ‘tenee of this process in 
general insulation work is now fully appreciated, but the limitations 
as regards the filling of interstices in windings is by no means gener- 
ally recognised, In the most modern method of impregnating coils. 
these are dried under vacuum in a suitable steam-heated chamber to 
remove moisture and occluded air; varnish or molten compound is 
then drawn in and forced into the coils under an air pressure of 50 to 
60 Ib. per square inch applied for several hours : the surplus impreg- 
nating material is then drawn off. The ideal result of such tregt- 
ment is a completely solid moisture-proof coil. Unfortunately. such a 
result cannot be obtained commercially, due to contraction of the 
compound, &с. Moreover, it is nearly impossible within practical 
limitations to impregnate а completely insulated armature coil on the 
slot portions, since the insulating materials ordinarily used on these 
parts are almost impervious to impregnating compounds; and, 
further, à much higher pressure than can ordinarily be applied is 
necessary to force the compound in from the ends throughout the 
length of the coil. It, therefore, becomes necessary to impregnate 
the formed coils of high. voltage machines before the slot insulation 

is applied. Even when this is done, additional processes are required 
to ensure that all spaces between conductors are properly filled, and 
a smooth plane surface prepared upon which to press the slot insu- 
lation. А further treatment by impregnation, after completely 
insulating, if desirable, as a means of sealing the ends of the insula- 
tion on slot portions and to give a moisture- resisting covering to the 
entire coil. ‘These precautions, while affording a solid coil at normal 
temperatures, onlv partially achieve the desired result, since the 
whole of the insulation swells when the windings are heated and 
does not contract and occupy its original position on cooling. Cavities 
are liable, therefore, to be formed around the conductors into which 


air will eventually percolate. Moisture may also be absorbed by the 
breathing action. 


(b) Arrangement of Conductors.—Owing to the difficulty of making 
& solid coil by impregnating and filling processes, it is necessary to 
consider the best arrangement of conductors which will reduce to a 
minimum the inter-spaces to Ре filled. Rectangular conductors 
should be used and when possible be chosen of such a shape as to give 
a single section arrangement. Even when it is necessary to use two 
rectangular conductors in parallel side by side this arrangement is 
generally preferable to multi-section coils. As failure from chemical 
action is almost invariably the result of short-circuits between con- 
ductors, it is desirable that the voltage between adjacent turns be 
kept as low as possible. The single section coil is ideal in this 
respect, and, further, this formation is such that turns of widely 
differing potential cannot be readily displaced to make contact 
during handling or in the insulating process. 

To safeguard. further against short-circuits, the conductors, where 
number and size permits, should have their insulating coverings 
reinforced on the slot portions by separating strips of mica or other 
insulation not affected bv the chemical action. The single section 
type of coil is best adapted to this method of reinforcement, since 
in the multi-section coils the conductors are usually too narrow 
effectively to retain the separators during handling. A typical ex- 


ample of a single-section coil of an 11.000-volt three-phase star-con- 
nected machine, insulated in this way. is shown in Fig. 3. 

Even with the best arrangement of conductors, it is generally im- 
possible to wind coils so as to present a perfectly plane surface, and 
interstices varving in length according to the size of coil and in thick- 
ness up to about 0-030 in. will here and there occur. "These require 
filling by means of such processes as have already been described 
before the external insulation is applied. Further, some inter-spaces 
in multi-section coils due to the rounding of the corners of the con- 
ductors must inevitably occur. When the conductors in a coil are зо. 
small and numerous that separators cannot be used between them, 
the coils are usually so weak mechanically that turns are liable to be 
displaced. Such coils should be insulated to ‘ earth " so heavily 
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Fic. 3.—SECTION THROUGH SLOT ОЕ AN 11,0Q00-voLT 3.PHASE 
STAR-CONNECTED GENERATOR. SHOWING BEST METHOD OF GROUP- 
ING AND INSULATING FOR HIGH STRESSES. 


as to bring the stress within the safe limit of 35 volts per mil, or, 


alternatively. the machine be wound for a low voltage and step-up 
tronsformers used. 


(c) Best Type of Coil.—' Ге slot insulation of a formed and solidly 
impregnated coil can best be applied as a wrapping. hot-ironed to 
give a solid insulation free from occluded air. From the necessity of 
reducing to a minimum the amount of air space in windings, it will be 
seen that coils wound on formers, impregnated and completely filled 
and insulated before placing in the slots, afford the best type for 

safeguarding against chemical action. Where electrical considera- 
tions permit, open slots are preterable to semi-closed, since a smaller 
winding clearance can be allowed in the slots and the swelling of the 
insulation consequently reduced toa minimum. Moreover, a formed 
coil for open slots (Fig. 4) possesses the advantage that it can be 
entirely insulated before placing in the machine and the sealing of the 
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ends much more completely effected. Coils wound directly into the 
machine by threading the turns singly through insulating tubes, 
while perhaps more commonly employed than any other ty pe, are 
quite unsatisfactory for machines in which stress across the slot insu- 
lation exceeds about 35 volts per mil. 


(d) Sealing of Slot Insulation against © Breathing.’—Breathing 
action in coils takes place to a much greater extent than is ordinarily 
considered possible, and is difticult to prevent except with com- 
pletely formed and separately insulated coils of the type shown in 
Fig. 4. With this type, when the interstices are reduced to a mini- 
mum by suitably impregnating the coil, the breathing can be more or 
less prevented by extending the tape on the ends of the coils over the 
slot insulation, applying several layers of tape, and varnishing each. 
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separately, or impregnating the completely insulated coil with com- 


und. The application of tape or compound after coils are in place 
in slota—as, for instance, in the hand-wound tvpe—cannot he mede 
to seal up the ends of the slot insulation effectively enough perme- 
nently to prevent breathing. 

(e) Selection of Materials.—Since occluded xir апа breathing cannot 
with certainty be avoided, some additional safeguard must be sought 
by using. as far as possible, those insulating materials that are lost 
affected by the products of the air-gap discharge. As already shown. 
chemical action may be produced at an average stress as ]ow as 
25 volts per mil, and above this stress such readily oxidisable insule 
tion as linseed oil-treated cambric should be zvoided. For such 
stresses the cotton covering or conductors, or other cellulose material, 
should be impregnated with molten aspheltum compound rather then 
with varnishes of the linseed oil type. The sume kind of asphaltum 
compound should be used to fill the interstices in the oil. For this 
purpose, as well as for impregnating the insulation, paraffin wex 
would be invaluahle on account of its inert neture, if its low melting- 
point did not preclude its use. Untreated cotton covering and other 
cellulose materials are generally excluded from machine windings for 
апу voltage. From the tests referred to in the early part of the 
Paper it will be seen that it is perticulerly necessary to avoid their 
use in high-voltage machines. 

For the separators between adjacent turns, mica appears to be the 
most suitable material. As regards external insulation, mica backed 
with treated paper or fabric is very satisfactory. With this material. 
the mica surface should be placed nearest the air-gap so as to shield 
the backing materia] from the chemical effects resulting from a dis- 
charge. 

(f) Special Methods of Reducing Stress across the Air-ga p.—As there 
are no materials having very low specific inductive capacity that are 
otherwise suitable for the insulation of high-voltage coils, the air-gap 
stress relative to that across the solid insulztion cannot be reduced in 
this wav. А method that has been proposed for minimising the zir- 
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gap stress is shown in Fig. 5. This cofisists of winding, between the 
inner lavers of the slot insulation, a sheet of metal foil extending the 
full length of the slot and completely enclosing thet part of the coil. 
This is connected to one of the conductors, preferably at shout the 
centre of the coil. Under these conditions the stress hetween the 
windings and earth is concentrated on the solid insulation between 
foil and iron. rendering that across the air-gap prectically negligible. 
To prevent апу action due to the external рер, с similar sheet of foil 
may be used ground the outside of the coil end ecrthed to the iron. 

Theoretically this method is quite sound znd should eneble the 
‘stress on the solid insulation to be pushed up to the limits determined 
by breakdown considerations. It might be specie Пу used to edven- 
tage in the cese of hend-wound coils for very high voltages. The 
authors, however. know of no instence where it hes been used in 
machine work. Тре method would introduce several practical dis- 
advantages, сх, for instance, the difficulty of ensuring, under ell con- 
ditions, perfect contact between foil and slot insulztion, and the < Йес- 
tive insulating of the foil from the conductors without requiring too 
much insuletion space. Except under specicl conditions, it is very 
doubtful whether the method is commercially pr-cticable. 

There is а form of chemical action that is often confused with thet 
produced in high-voltage windings.  Tlris is Пас to occur on wind- 
ings whether they ате in service or not. It is to ke found on vernish- 
treated coils only, and is indicated by г greenish discolouration of the 
copper conductors and of the cotton or other insulation surrounding 
them. Though not exclusively so, the ection is meinly confined to 
varnishes of the linseed oil type, and is due to the presence of weak 
organic acids. The extent of the action depends on the quelity of the 
varnish, the temperature at which it is dried. end the condition of the 
insulating covering 2s regards moisture. With the best makes of 
varnish and the most favourable conditions of drying it is impossibl : 

Absolutely to prevent this action, unless the copper is protected by a 
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costing of tin or suitsble enz nol. Considerable epprehension is often 
caused bv this green discolouration in coils. The authors, however, 
have never known of a cese where it could be demonstrated that this 
aetion had appreciably lowered the insulating value or impaired the 
mechanical properties of the insulating covering, or. in fact. afforded 
any evidence of its presence. except by the colour produced. While 
this evidence is only appreciable with more or less transparent var- 
nishes, the action producing it must 2lso occur with the black var- 
nishes of the same class. In gener.l, these linseed oil gum varnishes 
are eminently suitable for the insulation cf windings other than those 
where chemical action due to high stresses is likely to occur. 
CONCLUSIONS, 

1. For the range of volteges at present used, failure of machines 
from chemical action is not to he expected when the average stress 
across the slot insulation is less then ¿bout 35 volts per mil, with 
any of the methods of winding end insuleting commonly employed. 
With windings heving a voltage of less then 4.000 to ezrth, the stress 
ix usually kept below this limit by the emple thickness of insulation 
required for mechanical rezsons. 

2. A much higher averege stress then 35 volts per mil of slot insu 
lation is safe when the size end number of conductors permits the 
best method of grouping end insuleting to be employed. end when 
special precautions ere observed as to the kind of meterials used and 
the proper filling of interstices. 

3. Failure due to chemical action is almost invariably the result 
of a short-circuit between turns of the windings. and not of a bresk- 
down through outer insuletion to esrth. On this zecount mica and 
other materie] which is unzffected by chemical action should be used 
between turns whenever this action is likely to occur. 

4. While failure due to chemice! action may be prevented by 
proper precautions, even when very high stresses are emploved, there 
is in such esses some risk of producing a partie! breakdown of the 
slot insulation when the ordinary pressure tests are applied. Such 
weakening is likely to occur when 15 уегз of material of high and low 
specific inductive capacity ere used together, the insulation value of 
the latter being destroyed. — In this connection it should be noted thet 
а pressure test affords no criterion es to the safety of windings against 
chemical action, since the stress et which the latter takes place is 
usually far below that at which disruption of the insulation occurs. 

5. The green discolouration which frequently occurs on coils of any 
voltage treated with linseed oil gum varnishes should not be confused 
with the chemicel ection due to the products of the zir-g1p discharge 
which takes place in high-voltage windings only. Such discooura- 
tion is quite harmless with the best mekes of varnishes. 


DISCUSSION. 


Mr. C.J. Beaver (Messrs. Glover & Co.) said he had made independent 
tests on the windings of a high-voltage generator which had worked for 
three vears at a pressure of 5.200 volts to earth, and he could fully affirm 
the author's observations in regard to the appearance and distribution of 
the affected parts, also with regard to the analytical identification of the 
products. The simple formation of ozone could be held responsible for 
practically all the damage. In regard to the authors’ conception of the 
composition of linseed oil and the charges which might occur in it, while 
it was agreed that the complete process of oxidation was not fully under- 
stood. the authors! statements could hardly be regarded аз accurate. 
Linseed oil did not consist of organic acids, but of glycerides of certain 
fatty acids, chiefly of the linolic and linolenic series. Certain variations 
in the process of extraction and manufacture caused variations in the 
proportions of glvcerides of other series which might be present. This 
in turn caused variations in drying properties, and might in some cases 
account for the presence of free fatty acids, which would atatek metals to 
some extent. "The drying properties were important from the machine 
builders’ point of view, because chemically the oil films in drying passed 
through various stages of rancidity until they arrived at what was for- 
merly regarded as the final state of oxidation. This supposed fully 
oxidised body was known as linoxyn. И was solid, somewhat flexible, 
and from the physical point of view excellent for the purpose being dis- 
cussed. It was quite neutral and insoluble in the solvents in which, at 
lower stages of oxidation, it was quite soluble. It was a very stable body, 
and experiments had shown that the superoxidation referred to in the 
Paper could only be brought about under very severe conditions, such as 
exposure to nascent ozone. The desirability of thorough drving—i.e., 
converting the films into linoxyn as quickly as possible,—was important 
as the period durirg which simple chemical action on the conductors 
might occur would be minimised. and. further, the action of the ozone 
might possibly split up the constituents more easily before they reached 
the more stable stage represented by linoxyn. А charactersitic feature 
of the superoxidised products was their solubility in water. Their pro- 
nounced acidity probably indicated а comparatively low molecular 
weight, and they readily attacked fabrics and metals. The hydrocarbon 
compound which the authors found to be comparatively unattacked by 
the air-gap discharge was not very encouraging from a practical point of 
view, and the authors were, judging from their remarks under * Impreg- 
nation of Windings," fully aware of the physical difficulties of applying 
such compounds and also keeping them in position under running con- 
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ditions, Materials such as asphaltum, which had to be applied in а 
molten state, were always to be regarded as fluids, and the very pro- 
perties which minimised their fluidity urder workirg conditions—e.y. 
high melting point and viscositv—would militate against their initial 
application to the winding'ard interstices. It was not generally known 
that cotton varn or fabries which were impregnated with a varnish made 
by dissolving, вау. asphaltum in а suitable solvent, stood the effects of 
heat much better than similar yarns or fabrics impregnated with the 
same compound in a molten state. This was probably due to the indi- 
vidual fibres being better impregnated in the former than in the latter 
case. ln view cf the aforesaid considerations, it appeared better to use 
varnish and varnished fabrics; and to keep the maximum stress within 
the limits illustrated. He was much interested in the proposed method 
of preventing discharge across ап-рарх, because these principles had 
already been successfully applied in cable practice for very high voltages. 
The method would probably not lead to such marked economy of insu- 
lating materials in machine windings as in cables, but it would certainly 
be worth pursuing. 

Mr. W. Cramp drew attention to the fact that the Paper really dealt 
exclusively with alternating stresses; it would require considerable 
modification to embody continuous-current high-voltage machines. One 
very important point had been overlccked by the authors, who appeared 
to be of the opinion that nitric acid was not necessarily preduced by the 
so-called * silent " discharge. This was a mistake. as, no matter how 
weak the discharge, a certain amount of oxide of nitrogen was preduced, 
the amount depending upon the strength of discharge. Again, the 
speaker did not believe that the ozone produced would alone be sufficient 
to account for all the effects observed, It could not, in fact; produce the 
same results in the same time. И was row well known that слоге pro- 
duced by the electric discharge in air was accompanied by an extremely 
active and unstable compound of nitrogen. This gas was thought by 
some to be some higher oxide, having the formula Х.О, and by others to 
he an ozonide of nitrezen. Whatever the tre composition. the gas 
exhibited a spectrum which eculd Fe traced if the tube containing it were 
sufficiently long, ard it so reedily parted with itsexygen that it appeared 
to he an oxidisirg egent far mere powerful than any oxide cf nitrogen or 
ozone itself. Mr. Cramp believed the presence of these extremely active 
bodies to account fer the destructive action illustrated. Бу the authors, 
and for the action ол varnishes sometimes described as superoxidation, 
This effect would take plece more readily in damp air than in dry air. so 
that one of the conditions for successful insulation was dry air. and this 
was much more important than ary effect of change of specitic inductive 
capacity brought about by pressure or moisture. The authors. had 
called attention to the fact that paraffin wax was not easily affected. but 
in the speakers experience. if the discharge was sufficiently intense, 
paraffin. wax, like other materials, would Freak. down ard become а 
greenish white powder, Regarding the question of frequency. which had 
heen omitted by the authors, Prepegnot had shown that the quantity of 
ozone produced increased almost proportionately with the frequency, and 
it was to be expected, therefe те, that greater insulation difficulties would 
ke met with in the higher-freguency machines. A very delicate and 
valuable test for nitrous acid or nitrites was to ke found in the use of 
“Griess " re-agent. 

Mr. Mines War KER (British Westirgheuse Company) mentioned а very 
marked cease of the preduction of nitrate of copper which occurred during 
some tests on the irsulation of condensers intended for high-voltage work. 
During the test. which took place in air. there was а brush discharge 
across certain air-spaces, due to the capacity current flowing into the con- 
denser. This was analagous to the cases mentioned by the authors, 
Again, a large number of tests made on the type of insulation used in high- 
voltage transformers showed that where breakdowns occurred. through 
the application of high voltage, the effects were due to the rise in tem- 
perature caused by а gradual accumulation of heat. Had the cooling 
corditions been letter. the irsulatien would have withsteod а higher 
voltage. In a word, the breakdown of paper insulation was generally 
due to burning, and the voltage it would stand depended upon the cooling 
conditions. For this reason a thin piece of insulation placed. between 
two plates would stand a much greater pressure per inch than a thick 
piece. The same law applied to the limitation of brush discharge ; 
designers must have regard to the rate of production of heat, and the rate 
at which it could be dissipated. 

Mr. H. D. Symonns (British Westinghouse Company) had investigated 
the failure of a two-phase 7.500. volt generator with one end of each phase 
earthed. Exactly the same phenomena as described by the authors had 
been observed. There was a distinet difference between the corrosion 
of the slot portion and the eorrosion of the coil ends due to the use of 
a linseed oil varnish. The coils were former wound and insulated with 
paper mica tubes, the failure heing due to а " short ` between turns in 
one phase. The coils of the defective phase fitted rather loosely, and the 
corrosion was much more prominent in this phase than in the other phase. 
An analvsis of the rotted insulation proved the presence of nitric acid. 
and after testing several samples it was noted that the acidity was much 
more marked in the slot portions of the coils. Samples from the slot 
portions of higher voltage coils showed much more acidity than similar 
samples from the lower voltage coils. In view of these observations, а 
number of experimental coils were insulated in different ways and sub- 
jected to 6,600 volts for a long period, Breakdown commenced after six 
months, and periodically occurred at different intervals on different coils. 
Some of the coils had row stood good for four years. As each breakdown 
occurred the coils were carefully examined, and it was interesting to note 
the effect of the corrosion with time. Breakdown was always due to the 
heating of the dielectric by the discharge, since the coils were fed from a 
vrarsformer, the voltage being applied between the conductors and an 


outside metal wrap. Where the wrap was of copper. corrosion was set up 
on the inside of the wrap. The authors stated that the presence of copper 
did not help the chemical action. This was contrary to the speakers 
experience, as once the insulation became tackv, its close proximity to the 
copper rendered the formation of a copper salt eæsily possible, and once 
started would soon form a “short” between conductors, А tinned 
copper wire used as a lead on the high-tension side of a testing trans- 
former showed no signs of corrosion after 15 months, whereas a bare 
copper wire was badly corroded with copper nitrate in three months, In 
regard to the use of a meta) sheath around the outside of the conductor 
and insulation, this was obviously difficult to accomplish, but the speaker 
had made пр a series of coilsin which the varnished cotton covering of the 
conductors and the inside and outside of the insulating tubes were coated 
with aluminium powder such as used in aluminium paint. The coils. 
had heen run at 6.600 volts and the average lite was greatly increased by 
the application of the aluminium. Furthermore. there was no destruction 
of the insulation or other corrosion, and analysis showed no signs of the 
presence of nitric acid. In high-speed michines where ventilation was 
likely to be at all violent, the aluminium powder might be objectionable, 
but a careful method of applying it might overceme the difficulty. 

Mr. J. S. Неныерь. та written communication, said that all the coils 
he had recently used for Jarge alternators were wholly insulated with mica 
and a filling compourd. As the authors stated. it was not possible to 
НИ т every air-space owing to the contraction of the materials used when 
cooling, Where small spaces were left, he had found a slight amount of 
deposit. but. at the same time. this seemed to reach а limit. and he had 
had no difficulty from this cause for several vears. He believed that a 
pressure of 10,000 volts to earth was qnite the maximum at which it was 
commercially sound to wind high-tension alternators, and then only when 
of large size. Also. coils should be wound for so high а pressure only in 
the case of slow-speed alternators, In the case of failure of the insula- 
tion of a turbine alternator, particularly where end shields were used so as 
to enclose the whole machine, according to his experience complete 
destruction of the wirdirg took place, the repairs taking some months, 
whereas, with slow-specd alternators. only ore or two coils were damaged, 
With the large turbo units now being installed. tbe long period required 
for reconstruction involved the use of a very. large percentage of spare 
plant. Не thought that for machines of 3,000 kw. and under the maxi- 
mum pressure to earth should not exceed 2.000 volts. In the long run 
it was cheaper to wird alternators for a low pressure and use step-up 
transformers. 

Mr. P. V. HUNTER. in а written communication, referred to a chemical 
effect in some tubular floor insulator bolts for 20.000-volt and 6,000-volt 
working. The insulators were grouted in the Нсот. projecting several. 
inches on each side. The bolts were of Muntz metal. and were slightly 
longer than the insulator, being a loose fit in it. Shortly after these bolts 
were put into commission, one of them fractured inside the insulator and 
the bottom portion fell away. On examination the bolt was found to have 
а greyish green deposit on it and was full of longitudinal tissures. The 
matter was submitted to the National Physical Laboratory. and in their 
report on the matter they attributed the cause of the trouble to the lead 
in the composition of the holt. This terded to make the Muntz metal, 
brittle when hot. so that in rolling the insulator bolts fine rolling cracks 
were formed. The development of the cracks was due to the potential 
giving rise to the formation of oxides of nitregen and nitric acid fumes 
in the practically closed space between the holt and the inside of the insu- 
lator. These fumes penetrated the rolling cracks. and caused the forma- 
tion of basic nitrates. The increase in volume would ultimately cause the 
cracks to widen, and produce the complete fissuring of the bolts. In 
reference to the arrangement of windings he had a very strong preference 
for one conductor per slot, particularly in the stators of three-phase 
generators, >, 

Mr. Н. W. TURNER. in а written communication. thought that cause 
and effect had often been confused when dealing with insulation break- 
downs. Asan example, ozone, nitric acid and sulphuric acid (due to the 
presence of moisture and cellular air-spaces in the windings) might have 
been caused by a prolonged excessively high potential test on the machine 
before it left the works and was put into regular service. Had the 
machine been warmed пр on the test bed and given a good long overload 
test, so that all moisture might be driven out, and the pores then filled up 
while the machine was very hot with а good non-volatile air-drying var- 
nish and allowed to cool before applying the Hash test. there would be 
fewer insulation troubles. Varnishes were too often blamed for a green 
organic deposit on copper. where the fault had been in very many cases. 
due to the presence of moisture in the fibrous materials. Drying and 
baking facilities were seldom intelligently provided and maintained. The 
authors had stated that ^ untreated cotton covering and other cellulose 
materials are generally excluded from machine windings for апу volt- 
аце: the speakers experience proved quite the reverse. He believed 
that with perfeet impregnation of all cotton-covered wires while hot with 
cold non-volatile black varnishes before the wires were wound up into 
coils of any sort. the abolition of all hard fibrous materials that made 
varnish impregnation uncertain and very irregular, and, above all, the 
elimination of cellular air-spaces in the windings and insulating materials- 
would result in putting discussions on chemical action in the windings of 
electrical machinery out of date. 

The AUTHORS, in reply to Mr. Beaver, said that they were in agreement 
regarding the advantage of varnishes over solid impregnating compounds, 
owing to the difficulty of securing good penetration of the latter. In 
addition to the effect of temperature on insulation. mentioned by Mr. 
Walker, the chemical action was also influenced by the same factor. The- 
authors agreed with Mr. Cramp that frequency was important, but the 
effect was entirely ore of rapidity of action. As to the ingenious use of 
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aluminium paint, if this were to be effective it would, of course, be neces. 
sary to apply it, not to the surface of the group conductors, but to the 


outer surface of the air-gap—viz., inside the insulating tube or wrap—and 


contact made between this and one of the turns of the core. "The risks of 


sparking or heating due to imperfect conductivity would be a serious 
objection to the use of a conducting paint. It was especially interesting 
to note that the coils in the machines with which Mr. Highfield had had so 
much experience were mica insulated, and although some action occurred 
in the small air spaces which existed, this was presumably on the organic 
cements used for building up the mica, and the extent of the action was 
very slight. Regarding the maximum voltage to earth for which 
machines could be wound, this depended upon two factors, viz.. that the 
conductors should be of such а number and size that a coil of sound con- 
struction free from internal weaknesses could be obtained, and further, 
that sufficient radial thickness of insulation could be used. For machines 
under about 1.000 kw. Mr. Highfield's figure of 2,000 volts to earth as a 
maximum limit was probably right. For larger sizes the authors were of 
opinion that it would be possible to push the voltage much higher without 
incurring risks due to chemicalaction. This question, however, involved 
financial considerations such as were dealt with to some extent by Mr. 
Behrend in his Paper some two or three years ago before the American 
Institute of Engineers, and in which he advocated the use of 22,000-volt 
generators. It might be noted that machines of this and higher voltages 
were in satisfactory operation. The authors were in general agreement 
with Mr. Highfield regarding the comparison of turbo-alternators and 
engine-type generators and the ease with which the windings of the latter 
could be repaired, although as regards the insulation of the two types of 
coils there was not much to be said in favour of either. For reasons given 
in the Paper, the authors could not agree with Mr. Turner regarding the 


suggestion that varnish could be used satisfactorily to overcome chemical ; 


action in high-voltage windings. The suggestion that untreated cellu- 
lose materials were sometimes used on machines was accepted, but the 
authors were inclined to believe that such practice was confined almost 
entirely to very low voltages. 


SOME RESONANCE CURVES TAKEN WITH IMPACT 
AND SPARK BALL-DISCHARGERS.* 


BY J. A, FLEMING, D.SC., F.R.S., AND О. В. DYKE, B.SC. 


F In the course of the experiments on the energy losses in condensers 
traversed by high-frequency currents described in a previous Paper,t 
we had occasion to take many measurements with the cymometer 
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of the frequency and inductance of the secondary circuit used, in 
which oscillations were created by a primary circuit used both with 
the impact and with the ordinary spark-ball discharger. It then 
became an easy matter to take sufficient observations to delineate 
& complete resonance curve in each case. As these curves give а 
Very interesting insight into the operations taking place in the 
Secondary circuit and as they confirm the ordinary theory of the 
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oscillation transformer, апа, moreover. exhibit the striking difference 
between the action of an impact and of an ordinary spark-ball dis- 
charger. we have delineated for each such cas- a family of resonance 
Curves taken over a certain range of frequency and with various 
degrees of coupling. 

The curves in F ig. 1 delineate the resonance curves taken with 
the ordinary spark.gap and with such resistance in the secondary 
circuit as to give a semi-period decrement of 0-01. The different 
curves correspond to different degrees of coupling, k,of the primary 
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and secondary circuits, as shown in the diagram. When the coupling 
is about 33 per cent. the resonance curve, 1, showsthree well-marked 
maxima or humps. The frequency corresponding to the middle 
hump is the natural free period frequency of the secondary circuit. 
The frequencies of the other two maxima on either side correspond 
to the two oscillations which are created by th» reaction between 
the primary and secondary circuits. These three frequencies have 
such values that the square of the free frequency is the mean of the 
squares of the other two frequencies. This confirms and agrees with 
theory; also the calculated value of k agrees fairly well with that 
deduced from the two frequencies. As the coupling is reduced 
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respectively to 26 per cent. and 16 per cent.. we have the resonance 
curves 2 and 4 from which it is seen that the amplitudes of theftwo: 
period oscillations are decreasing and the free oscillation survives. 
When a coupling is reduced to 11 per cent. there remains only a 
very slight indication of a forced oscillation. If the coupling is. 
weekened still more we have only the free oscillation left and athe 
secondary current comes to a maximum for a coupling of about 5. 
per cent. Beyond that weakening the coupling decreases the maxi- 

mum current in the secondary circuit. If we take off the values of 

the maximum cymometer currents in each curve and plot these as 
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ordinates of another curve to abscissx representing the coupling, as 
done in Fig. 4, we have a curve (the upper dotted curve marked 
“spark ") which shows us how the current in the secondary circuit 
varies with the coupling between the secondary and the primary. 
It has à well-marked maximum value for about 5 per cent. coupling. 

The family of resonance curves in Fig. 2 is taken with the same 
spark-ball discharger in the primary circuit but with resistance 
added to the secondary circuit to increase its semi-period decrement 


to 0:09. 
These observations were then repeated, using the impact dis- 


charger. and the same genera] phenomena are observed. Fig. 3 
shows the results with semi-period decrement of 0:09: The firm 
line curves in Fig. 4 represent the variation of the secondary current 
as the coupling between primary and secondarv varies. The advan- 
tages of the impact dischargers may therefore be summed up Бу 
saving that with it we can have closer coupling bet ween the primary 
and secondary circuit and vet retain the advantage of having no 
other oscillations set up in the secondary circuit than its natural 
free oscillation. "This. however. omits all consideration of the num- 
ber of the discharges and ot the efficiency of the transmitter аз a 
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Lemström, do little more than suggest that the aurora is an 
electrical phenomenon, and susceptible to a magnetic field. 

The recent enormous accessions to our knowledge in regard 
to the electric discharge in gases have naturally paved the way 
to a more thorough elucidation of the subject. Below are de- 
scribed two recent investigations whose aim is to reproduce 
experimentally the phenomena actually observed on our globe. 
The first series of experiments is due to Prof. Birkeland, and is 
devised to support his theory that perturbations of the earth's 
magnetic field, and polar auroras are both effects arising from 
the same cause—namelv, the precipitation on the earth of 
streams of electric corpuscles shot out from the sun's surface, 
especially in the region of sunspots. The second series of ex- 


periments’is due to the able French scientist P. Villard. By 


Fic. 1.—UnNirorm FIELD. 
CATHODE RAYS PROJECTED 


NORMALLY. (VILLARD.) 


PROJECTED OBLIQUELY. (VILLARD.) 


Fic. 2. —UNirroRM FIELD. CATHODE Rays 
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Closeness of coupling always is an advantage in increasing 


means of a beam of cathode rays moving in a magnetic field 
some of the chief auroral characteristics are strikingly repro- 
duced. The source of the cathode beams which are thus 
regarded as causing the aurora is held to be terrestrial, and not 
of solar or cosmic origin. 

2. Before proceeding to an account of these two “ working 
models ” it will be well to recall briefly the main facts of the 
aurora. Аз seen in high latitudes the characteristic form taken 
is that of a luminous arc, the highest point of which is in or very 
near the magnetic meridian. Within this arch of light the sky 
is comparatively dark, the lower boundary of the'arc being fairly 
sharp. From the upper side, streamers radiate into the sky, con- 
stituting as it were spokes of light whose bases rest on the 


plant efficiency, provided we can secure it without setting up forced 
oscillations in the secondary. which annihilate the sharp peak of the 
resonance curve and, therefore, render sharp tuning between a 
receiving station and that particular transmitter impossible. 


RECENT PHYSICAL RESEARCH. 
VI—THE AURORA. 


BY D. OWEN, B.A., B.SC. 


1. The phenomenon of the Aurora, in many of its superficial 
aspects is a matter of almost daily experience in high northern 
and southern latitudes. While in our own latitudes the 
" northern lights " are neither frequent nor brilliant, they are 
a never failing source of interest and an unceasing object of 
inquiry. The journal of an arctic or antarctic expedition is 
never dull reading. As regards its inner mechanism the aurora 
is far less communicative. Schuster in 1889 proved that the 
diurnal variation of the earth’s magnetism has its origin outside 
the earth’s surface, and drew the natural conclusion that it is 


due to electric currents circulating in the upper regions of our 


atmosphere. De la Rive had previously shown an experiment 
in which the electric discharge in an exhausted bulb containing 
a magnet pole was supposed to reproduce some of the appear- 
ances of aurora. This, however, and the later experiments of 


Fic. 3.—FrELD BETWEEN Two PoLes. CATHODE Rays PROJECTED IN 
EQUATORIAL PLANE. DIAGRAMMATIC REPRESENTATION. 


auroral arc, their upper ends fading to extinction, or some- 
times converging to form the “ corona." Of course, the effects 
are often more complex, a confusion of vertical rays, arcs, 
scrolls, bands, draperies and luminous patches, baffling descrip- 
tion. As regards colour, а тову tint is often seen at the base of 
the auroral arc. Higher up the prevailing colour is a whitish 
vellow, passing into a green light at the highest points of the 
streamers. Examined by the spectroscope some nine lines are 
visible, including the characteristic vellowish-green line which 
the smallest spectroscope will show. For long these remained 
unidentifiable with any known spectral lines. More recently, 
by photography, the number has been increased to upwards of a 


— 


КИЕП 


"tanl 
"wav 
Г», de. 
"lue 
Ц he. 
uud B 
arthi 
trom 
th uf 
ЕР, 
ul ex. 


Br 


vm 
sky 
ШҮ 
eie 

the 


THE ELECTRICIAN, MARCH 3, 1911. 819 


hundred, mostly in the ultra-violet region ; and most of them 
have been identified with the lines emitted by the most volatile 
constituents of atmospheric air, unliquifiable at the tempera- 
ture of liquid hydrogen. The rosy tint of the auroral arc 
appears to be mainly due to neon, the characteristic yellowish- 
green line to krypton. | 

Movement, often very rapid, is seen to occur. Sometimes it 
appears to be one of rotation about the earth's magnetie axis, 
the bases of the streamers gliding as it were along the auroral 
arc. Or the effect observed is one of displacement of the 
streamers in the direction of their length (dance of the ravs). 
Estimates of the height of the aurora are rather uncertain. Аз 
seen in high latitudes, the auroral arc is to be reckoned in tens 
of miles above the ground, though sometimes it is undoubtedly 


Fic. 4.—PuorocRAPH oF Rays гч FIELD AS SKETCHED IN Fic. 3. 
(VILLARD.) 


much lower, being seen projected against the background of 
neighbouring mountains. Аз seen in our own latitudes the 
height is very much greater, say, 100 or several hundreds of 
miles. In this connection it is important to note that the com- 
position of the atmosphere would be expected to vary greatly 
with height. Whilst at the earth's surface nitrogen and 
oxygen predominate, hydrogen constituting oily some 1 part 
in 100,000, at a height of 50 miles nitrogen and oxvgen will be 
practically absent, the hvdrogen greatly preponderating. and 
the “ noble gases " of the atmosphere— helium. neon, krypton, 
&c.—wil be present in large proportion. Pickering has 
actually observed the hydrogen and helium lines in the spec- 
trum of a meteoric stone entering the limits of our atmosphere. 

In extent, auroras may be local, or they may cover practically 
the whole of our globe at once. The former are observed in the 
polar regions. As regards the latter, the visual phenomena 
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Fic. 5.—FIELD BETWEEN Two PoLes. CATHODE Rays PROJECTED 
OBLIQUELY. DIAGRAMMATIC REPRESENTATION. 


have been observed even at places within 20 deg. of latitude on 
either side of the equator, and there is little doubt that the 
large displays occur simultaneously in both hemispheres. It 
will follow that the frequency of display increases as one leaves 
the equator. But this does not go on without limit. A zone 
of maximum frequency is reached, approximately circular, and 
situated some 15 deg. from the magnetic pole. Another curve, 
not quite coinciding with the line of maximum frequency, has 
been drawn, such that at places on this line the aurora appears 
just as frequently to the south (speaking of arctic regions) as to 
the north. Within this zone, and, therefore, in strictly polar 
regions, the frequency of occurrence and the brilliancy of the 
phenomenon fall off considerably, and, moreover, it most often 
appears to the south of the observer. 


The effects are in the daytime totally masked by the sun- . 


light. Thev appear at their maximum a few hours after sun- 
set, the intensity at an equal interval before sunrise being 
incomparably feebler. 

The apparent connection with cirrus clouds has been often 
observed. After dawn succeeding an auroral display the cloud 
forms seen will often be strikingly like those of the aurora. 
Acute observers have been doubttul whether thev were viewing 
glowing cirrus clouds or aurora. 

З. Villard, in 1906, published an account of some remarkable 
experiments. Мапу authors have suggested that auroral 
phenomena are due to electric discharges similar to the cathode 
discharge in a vacuum tube, aud this view 15 по doubt gener- 
ally held. In the experiments cited it has been sought. by the 
action on a beam of cathode ravs of a magnetic field similar to 
the terrestrial magnetic teld. to reproduce many of the char- 
acteristic effects of structure and movement in the aurora. 
Photographie records were made of the path of the cathodic 
beam, some of which are reproduced below. А thin parallel 
beam of гауз was obtained bv aid ofa flat cathode. in front of 
and close to which was placed a mica plate with a minute hole 
init. The gas emploved in the bulb was oxvgen. 

If the beam is shot at right angles to a uniform magnetic field, 
the path of the ravs, as is well known. is a circle of radius in- 
versely proportional to the field strength. Fig. 1 shows the 
result obtained for several successive strengths of field. 

When the beam is shot obliquelv in the uniform field. the 
resultant path is a spiral of constant pitch, whose axis is parallel 
to the field. Fig. 2 represents this case. 

Experiments were next made in the field between two equal 
magnetic poles of opposite sign. The field was produced bv 
means of two straight electromagnets set in line with one 


Еч. 6.--PHOTOGRAPH (REVERSED, LEFT TO RIGHT) or RAYS as 
SKETCHED IN Fig. 5. 


another, the rods being long in comparison with the distance 
apart of their adjacent ends. Consider a beam of cathode ray 
particles shot in the equatorial plane of this field. As the par- 
ticles get nearer to the axis of the field they pass into a region 
where the magnetic force is stronyer, and vice versa. The 
result will be a path as shown in Fig. 3. In Fig. + is а repro- 
duction of Villard’s photograph for this case. 

To take a step further: consider a beam of particles whose 
velocity contains a component parallel to the axis of the field 
last described. The particles should now describe some spiral 
path whose axial direction makes an angle with the meridional 
planes of the field. But there is a further factor to take into 
account. Movement parallel to the axis of the field means 
passage into the stronger field near a pole. This causes the 
pitch of the spiral to diminish, and ultimately results in a 
reversal of path, as shown in Fig. 6, where, to avoid confusion of 
effect in the photograph, the beam was stopped by an inter- 
posed plate of mica after one forward and return journey. The 
beam spirals to the other pole, again to suffer a reversal of 
direction, and so on. Thus a zigzag will be described over a 
surface whose axis is that of the field. To an observer 
situated in the field between the poles, and looking in the direc- 
tion of the north pole. the cathode particles would describe 
spirals in the clockwise direction, the resulting zigzag line being 
such as to carry the particles from west to east. The appa- 
ratus, and the effect which should be produced, are shown dia- 
grammatically in the drawing of Fig. 5; whilst an actual 
photograph of the discharge is shown reproduced in Fig. 7. 
The beam had its origin in the top right-hand corner. 
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On these experiments Villard bases his explanation of the 4. Prof. K. Birkeland, in 1896, propounded the solar corpus- 
aurora. Imagine the bulb and field of Fig. 5 expanded to the | cular theory enunciated above. Since that time he has engaged 
size of the earth, and compare the luminous effect with that of | in three Arctic expeditions for the purpose of acquiring data 
the classical aurora. The consecutive elements of the zigzay | respecting the value of the perturbations in the magnetic ele- 
cathodic path represent luminous streamers converging to the | ments, and their relation to auroras. At the same time he has 
poles, but stopping at a distance from them and resting, as it | conducted experiments on the effects produced by a beam of 
were, on arcs with black interior. This is shown in Fig. 8, | cathode rays shot off in the direction of а magnetised sphere ог 
where the photograph has been taken from a different point. | " terrella " enclosed in the discharge bulb. The terrella was 
At either arc, and some distance from it, two adjacent beams, | mounted on a universal joint so that the relative positions of the 
one incoming the other outgoing. will overlap and so give an | earth (represented by the terrella) and the place of origin in the 
increased brightness. If the " step " of the zigzag is greater | sun's surface (represented by the cathode) could be reproduced 
than the breadth of the beam. the classical fantail will result : | for different times of day and different periods of the year. The 
if less, then overlapping ensues, causing the appearance of a | Р.О. across the tube was 3,000 volts, obtained from a Thury 
drapery. A change in the strength of the field, or of the speed | direct-current machine capable of giving 20,000 volts. The 
of the ravs, will alter the step. and so cause an apparent sliding terrella was magnetised by currents going up to 33 amperes. 
movement of the bases of the beams on the auroral are. А Though Birkeland has not succeeded 1 in embracing pheno- 


re a „ананан ар 
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change in the point of convergence of the field will cause a move- * mena over the whole globe in his theory, he claims to have ex- 
ment of the arc up aud down, just as in the so-called " dance" plained elementary magnetic storms quite satisfactorily. The 
| negative equatorial storm, for instance, which is attended by а 

‚ decrease in the horizontal component at or near the equator, 


Fic. 7.—PHOTOGRAPH (REVERSED) OF Rays Fic. 8.—VIEW or Rays FROM Fic. 9.—TERRELLA IN VacutM TUBE. 
AS SKETCHED IN FIG. 5. DIFFERENT Point. (BIRKELAND.) 


of the rays. The first kind of movement could be produced in | he explains as due to a circular stream of cathode rays encir- 
the vacuum bulb bv alteration of the strength of the magnet ; | cling the magnetic equator. Fig. 9 is froma photograph of the 
the second by the approac h of apiece of soft iron near to a pole. effect as show on the terrella. In Fig. 10 is shown the produc- 
Again, the path 1 is described from west to east. and should, | tion of luminous rings (nearly but not quite closed) around, but 
therefore, fade in intensity as one travels east, dving away after | at some distance from, the poles. These he regards as corre- 
a certain fraction of a rotation is completed. Thus, the aurora sponding to the aüroral zones. 
should be seen most distinctly soon after sunset, fading away as He has been assisted by Prof. Stérmer, who has calculated 
the place of observation is carried by the earth's rotation | the possible trajectories of ‘electrified particles shot from the sun 
further and further east of the meridian containing the sun: | in the direction of the earth. One class of rays, he shows, 
which agrees with observation. would strike the earth at nearly normal incidence; whilst a 
M. V illard goes further, and regards his experiments as point- | second class should approach the earth and then recede, after 
ing to the terrestrial origin of the cathodic streams. Were they grazing the earth tangentially. The circular ring of Fig. 9 is 
of ‘solar origin, he considers that the extent of the phenomenon | interpreted as the envelope of rays of the latter kind. The 


should be a surface whose radius is that of the earth’s orbit, 


—i.e., vertically—and thus obliquely to the earth’s lines of 
force. The path described will be that of the model as shown 
in Figs. 6 and 7, only on the gigantic scale on which the turning 
points are the earth's North and South magnetic poles. The 
diameter of the spiral is estimated at 60 metres, though the 
size of the beam will be determined bv the area of the cloud 


| 
Fic. 10Томхосз Мау be discharged by the incidence of | 


as the place of origin must lie on the trajectory of the par- 
ticles. Whilst regarding the source of the rays as uncertain, 
he suggests the possibilitv of its being 
in the masses of electrified ice particles 
constituting cirrus. The undoubted in- 
fluence of the sun is regarded as a 
trigger effect. Possibly the cirrus clouds 
may act as great secondary cathodes, 
excited by the bombardment of solar 
corpuscles; or the negative electricity 


Fic. 11.—WrigE MODEL ОЕ TRAJECTORIES OF SOLAR CORPUSCLES IN 
MAGNETIC FIELD OF THE EARTH. (STOÓRMER.) 


RiNG ох TERRELLA, the ultra-violet rays, since Buisson has 
CORRESPONDING TO shown that ice crystals negatively 
2 о charged show the photo-electric effect. 
LAND.) The cathode beam would be shot per- 


results are shown by means of wire models, an example of which 
pendicularlv to the surface of the cloud 


is shown in Fig. 11, representing the case of rays shot out above 
the equatorial plane of the earth, rays that actually terminate 
on the earth's surface being, however, purposely omitted. 

5. In comparing different explanations of aurora, and mag- 
netic storms and magnetic variations in general, itis very im- 
portant to bear in mind the energy point of view. Birkeland 
evidentlv ascribes the source of energy to the sun, and pro- 


constituting the cathode. ceeds to form an estimate in horse-power of the requisite solar 


poro 
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radiation, and to speculate on its relation in amount to the heat | which tends to stretch itself, end if it can do so this stretching force 
and light emitted, on the basis of radioactive theories. tends to make it take the position г’, 
Lord Kelvin, over half a century ago, argued the impossi- (c) The third deduction is illustrated in Fig. 3, which represents in 


bility of a solar origin for the energy, by showing that the sun | Prospective a bent current-carrying conductor flexible et the corner. 
would have to emit as much radiation in the course of the few | Phe encircling magnetism produced by the current may be represented 


оши оо оосор Е 
months. The possibility of a limited beam of cathode rays the conductor. This is also shown in the well-known кишш н 
originating In а very small area of the sun's surface— namely, circular ring of mercury which becomes larger ənd larger bv the 
at a sunspot—seemed to offer a simple wav out of the energy | action of the current in it; it tends to expand; a -endency to 
difficulty. After all, the extra draft of energy called for might | straighten itself would cause such an ex pension. | 

be comparatively small. Schuster, however, has pointed out— | (d) А fourth observation is Ampere's well-known trough experi- 
by reasoning from which there seems no escape—that Lord | ment shown in Fig. 4, in which a bridge conductor B, floating on tho 
Kelvin's reductio ad absurdum still applies. Schuster inclines | {о mercury troughs is moved ès shown, as though. the conductors 
to the view that the source of the energy is to be found in the E А ae pi а T s An и to again below. 
kinetic energy of rotation of the earth, the mode of transforma- each other, aa popu | iu с pou 
tion being probably by the movement of masses of air across the by like circular lines of foree, these lines must repel each other in the 
carth's lines of force. Electrical energy being the product of | direction of the axis of the conductor, hence produce a stretching 
volts and amperes, electric corpuscles or ultra-violet radiation force. 

from the sun would play the róle of increasing the conductivity | (/) A sixth deduction is besed on the result found by the writer 
of the path of the induced currents. Much of interest has yet | nearly 19 years ago,* thet the quantity of magnetic flux produced 
to be learnt concerning the connection between air movements 

and electric atmospheric phenomena, and more definite know- 

ledge of the laws of these movements may do much to clear up 
the mystery still attaching to the Auroral branch of Meteoro- 
logy. 


| 


THE STRETCHING OF A CONDUCTOR BY ITS 
| CURRENT.* 


BY CARL HERING, M.E. 


Fic. I. Fig, 2. 


by on ampere in every centimetre of length of conductor is a constant, 
Pssuming no iron, no neighbouring conductors or magnetism and a 
filamental conductor. If. therefore. a conductor be stretched to, say, 
double its length (which is possible if it is à liquid, or by means of a 
sliding contact), the current remaining constant, there will be 
produced twice the flux. The magnetic flux will have been increased 
in direct proportion to the lengthening of the conductor. 

All experiments with moveble circuits and magnets seem to show 
that that motion will always tend to take place which will increase 
the magnetie energy of the combination ; the mechanical forces will 
therefore be such аз would bring about those motions. As lengthen- 
ing à conductor incresses the magnetic flux, it indicates that there 
exists г force tending to lengthen it. 

Stretching a current-carrying conductor should therefore produce 
& counter E.M.F., əs in a motor; the overcoming of this counter 
E.M.F. by the source of current represents some mechanical work set 
frec, in this case the lengthening of the conductor. Conversely, 
compressing e current-carrying conductor should generate an Е.М.Е., 
hence be a conversion of mechanical into electrical energy, 23 in а 
dynamo, 


Summary.—Reasons are given for suggesting that a current in a 
conductor develops an axial force tending to straighten and stretch it. 
rhe author prefers this method of explaining certain electromagnetic 
movements to the explanations usually given. A number of experiments 
are described, qualitative in character. 


The purpose of the present article is to give certain reasons which 
tend to show thet a force lengthwise to a conductor ought to be 
produced by the current flowing through it ; end to describe some 
experiments, which are believed to be new, which show that such a 
force exists. It acts as an internal force which tends to stretch end 
lengthen the conductor, end therefore does not move it as a whole 
like an external force would ; externe] movements can, however, be 
produced by it just as the internal forces in a stretched rubber band 
can produce external motions. 

The following eight observations or deductions led to the belief 
that such а stretching force exists. 

(а) By the internal forces producing the now well-known “ pinch 
phenomenon," the current tends to contract the cross section of the 
conductor; when the letter is solid, this force cannot manifest itself 
end was therefore not noticed before ; but in a liquid, which readily 
responds to forces, it becomes very evident, contracting the conductor 
et its electrically weakest spot, and if strong enough it may even cause 
“ctual rupture. This has been explained by saying that radial forces 
tend to force the outside of à conductor to the middle. It is a fact, 
however, that when 2 conductor contracts in cross section under this 
redial force, the material of the conductor 2130 moves lengthwise to 
the conductor somewhere neer the centrel axis, end with consider- 
able force. This Ном of the meterial is about аз shown in Fig. 1, 
Which represents г lengthwise vertices] section of n liquid conductor 
Corrving » current. Опе is therefore justitied in saving that the 
conductor ects ов though it were being stretched lengthwise, thereby 
piling up the materie] at the ends of the tenk, which causes it to 
How back sgzin into the hollow or pinched pert. 

(b) The second observation which led to the belief of the existence 
ofe stretching force is the electric are. When horizontal it forms an 
oreh (whence its поте) as though the erc itself, which is a perfectly 
flexible conduetor, were stretching itself, often to the extent of 
rupture. This is usually explained as being caused by heated air 
Currents, which no doubt is true in part; but does it not also do so 
when the are is between vertical electrodes; ell the diagrammatic 
pictures of vertical arcs in the older books show it so. The flickering 
of an arc is often caused by the arc itself wandering about where it 

as more room to stretch out, end it sometimes even crawls up the 
side of the electrode, as though it were trying to lengthen itsclf, 
In this respect an аге acts like a compressed rubber rod r, Fig. 2, 


Fic, 4, Гіс. 5. 


(9) А seventh observation is that shown in Fig. 5. A U-shaped 
copper ber pleced into two mercury-cup terminels will be forced up 
out of the cups with considerable force, when the current is strong 
enough. This might be seid to be г direct consequence of Ampere's 
trough experiment shown in Fig. 4. 

(^) The eighth deduction is from a recent stotement by Dr. C. P. 
"teinmetz.T thet “ mechenical forces ere exerted only where the 
inductance of the circuit chenges with the mechenical motion which 
would be produced Бу these forces." The lengthening of г conductor 
increases its inductance (see (f) above), hence if the converse of the 
гроуе statement is true, the mechanical force of stretching the 
conductor should be exerted because the induction changes with the 
lengthening which would be produced by this stretching. This 
deduction is similar to that in (f). 

All these eight observations or deductions show that the existence 
of such a stretching force is to be expected. The difficulty in 
differentiating beyond question such a stretching force from all 
others, Нов in the fact that the action in almost every conceivable 


*“ Ampere-Centimetre, а Measure of Electromagnetism.” “Jour.” 
Franklin Inst., Vol. CXXXIV., p. 69, “ Elec. World," May 28, 1892, 
. 363. 
ш +“ Pro." Am. Inst. Elec. Eng., Dec., 1910, р. 1916, bottom. 


* Abstract of а Paper presented to the Franklin Institute. 
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combination of circuits may generally also be explained by the older 
laws, although sometimes it may require some skilful juggling to do so. 

It seems wrong to say that like lines of force repel and unlike 
attract, when it seems to be a fect that it is the material in and about 
which these lines of force are genereted which is moved or affected by 
those forces. In that case this stretching force is 2 consequence ; so 
is the pinch phenomenon. The following experiments, which are 
believed to be new, all indicate the existence of this stretching force ; 
it is by no means г small force when the currents are large. Moreover, 
several of them show that some of the former teachings have been 
wrong ond must now be modified and corrected. 

In Fig. 6, a and b are semicircular troughs of mercury. B is è 
pivoted bridge piece connecting the two troughs end free to move 
“ound its pivot. The slternate ends of the troughs ere connected 
to & source xs shown. The mercury perts of the circuit in both 
troughs become longer by the clockwise motion of the bridge ; hence 
if the current lengthens its conductor it ought to move the bridge 
clockwise. It will be found to do so гла the force was so great as 
sometimes to throw the bridge off its pivot. 

It will be scen that this is not Ampere's clessic experiment ; in the 
latter there was no lengthening of thecircuit ; moreover, his circular 
current was г coil, thus making the whole circular space the equivalent 
of the end of а magnet, while in the present experiment the motion 
scenis to start with the same force when the circular circuit begins to 
be formed. as it has later, һепсе scems to be independent of the length 
»nd therefore of the magnetic flux formed by the circular pert of the 
circuit; and the currents in the circuler part are not in the same 
direction around the circle. Furthermore, in Ampere’s experiment 
the current in the bridge piece flowed out radially from the centre! 
pivot, therefore in the opposite direction in half of the bridge piece 
to that in this experiment. Ampere's experiment is the fundamental 
principle of what is now known better as the disk unipolar machine. 

The ection in Fig. 6 might be shown pictorially as in Fig. 7. In 


M^ eL 


Fic. 6. Fic. 7. Fia. 8. Fic. 9. 


this the magnetie flux encireling the conductor is represented by 
lines of force ; forthe same current there should be a constant number 
of these lines per inch of circuit ; by the lengthening of the mercury 
perts of the conductor some new lines of force have therefore been 
produced. They must not be assum:d to come from some other 
part of the circuit, for in the rest of the circuit they remain as they 
were ; the new ones have been crested and are therefore to be added 
to the others ; their generation mu:t produce a counter E.M.F. It 
is the tend-ncy to produce this new flux, or magnetic energy, which 
causes the lengthening ; if none is produced, there will be no tendency 
to lengthen. 

It is not denied, however, that the present experiment shown in 
Fig. 6 might also be expl^ined by the known action of two currents 
making an angle with cach other; but it is not believed that it had 
leen so devised before that there wes г, direct lengthening of the 
circuit. Moreover, when th» ends of the bridge picce were bent 
newly horizontally in arcs over the mercury troughs for obout the 
distance equel to the redius, спа then hed their ends dipped into the 
mercury, the action seemed to be just the same, even though the two 
currents which make en engle with each other were then much farther 
“pert then before. This would indicete that the angular motion wes 
not the true explanation of гл apparent stretching, but that, on the 
contrary, г real stretching wos the true explenation of the apparent 
ongular motion. 

Ampere's trough experiment, Fig. 4, end the expansion of a 
cireular ring, әз mentioned above under c, have formerly been 
explained by szying that every circuit tends to expand so 2s to include 
as great гп grca ss possible. If this were the true explenetion of 
the movement, it would follow that there ought to be no motion if 
thereby the area of the circuit is not increased. While if the true 
explanation is the stretching of the conductor, tho circuit should go 
on expanding even if the o rea is not inereosed thereby. 

The foregoing test, Fig. 6, showed the former to he wroug ги the 
latter right; hence it differentiates between these two awt shows 
that the teaching of the former should cease. 1t will be noticed that 
no matter which way the external return wires are placed, the motion 

of one-half of the bridge piece will decrease the total area enclosed 


by the whole circuit, exactly аз much as the other half will increasc it, 
hence this area will remain constant, and yct there is motion. The 
conception that the circuit tends to lengthen does not require this 
incorrect condition. 

This is shown still more strikingly by connecting the external 
circuit, 53 shown in Fig. 8, using only half of the apparetus of Fig. 6. 
The motion will then be as shown, which will be seen actually to 
diminish the totel ores. thus giving the reverse effect to thet required 
by the older theory. The rotary motion will Le in the same direction 
when the connections сте transferred to the other arm of the bridge 
ond its trough; this causes the grea to inerease. In both cases tho 
conception of the lengthening of the circuit predicts the correct 
result, while the other f»ils in either one or the othor. 

Another instructive end interesting experiment is shown in Fig. 9. 
Here on? of the return wires to the source is placed гз close as possible 
to the mercury trough, thus making the port abc of the circuit 
practically non-inductive. The motion will then be as shown, which 
at first sight would eppeer to be г shortening of the mercury pert 
of the circuit; but the non-inductive pert abc is now no longer a 
pert of the circuit, as far as the encircling megnetism is concerned, 
because magneticzlly its effect is zero. Hence a movement from c to 
b really lengthens the circuit by the &mount cb, but this time in the 
return part of the circuit. After this movement there is as much 
more flux surrounding the wire ss corresponds to thet increase of 
effective length cb, thet ix, to the decree e of the ineffective or non- 
inductive length. 

This experiment also shows that the increase of length takes place 
equally well in a solid es in a liquid conductor, hence is not due to any 
movement of the liquid. 

As the direction of motion of the bridge wire is reversed in Figs. 8 
and 9 by merely bringing the return wire поггег to the trough, it 
necessarily follows that the return wires, when very close, have some 
effect and that there must be some position of the return wire at 
which there is no further tendency to move. At this point the 
tendency to lengthen is exactly belenced by en equa] and opposite 
megnetic force elsewhere in the circuit end produced by the motion 
of the bridge. Thus in Fig. 10 the bridge B would move as shown 


Jas} 


Fic. 10. Fio. 11. Гіс. 12. Fic. 13. 


until the tendency to length n the curved port of the circuit is 
balanced by the tendency of the engular part to straighten (25 shown, 
in Fig. 3) by the same magnetic forces xs those which tend to stretch 
the wire. In this position the m»gnetic energy of the whole circuit 
is greatest ; the inductance would be decreased by a motion of the 
bridge erm in either direction, hence is the greatest that can be 
produced by moving thet arm. The tendency to increase in length 
is then equal to the tendency of thet engle to straighten out. 

Another such instance is thet of © bifilar non-inductive circuit, in 
which there should be no stretching, becuse by doing so there would 
not he produced any edditions] Вах. In г non-inductive part of a 
circuit th^ two currents ere суо end opposite, hence there is no 
effective current, and therefore in thet sense it is not a real and 
effective circuit. 

In the following modifications of Ampere’s clessic trough experi- 
ment the some results are shown. The ordinsry orrengement was 
shown in Fig. 4. When the lends «re brought «round to the other 
side, as shown in Fig. 11, the motion will be in the same dircction as 
before, thereby diminishing the sree, of the circuit. contrary to some 
texching. By bringing the return wires very close to the troughs, as 
shown in Fig. 12. the direction of motion is reversed. 

A mechenicel device with sliding contacts insteed of mercury 
troughs might be devised so ès to give continuous rotery motion by 
this stretching of the conductors, thus producing « self-starting 
rlternating-current motor; but the lerge currents necessary to 
produce strong forces give riso to difficulties at the rapidly moving 
sliding contacts. Such & motor would have the cherecteristics 
of г low volt machine like those of the unipolar type. Industrial 
c,pplicetions of this force might. however, be possible in some electric 
furnaces in which large currents pess through liquid conductors, 
end in which such a force might be used to produce internal circu- 
lation; in liquids, small forces (like differences in densities, for 
instnec) can be used to produce very decided motions, 

One of the curious consequences is thet if this stretching force 
were large enough a wire should wind itself into a coil, es shown in 
Fig. 13, and thereby develop a counter E.M.F.; or conversely, un- 
winding such a current carrying coil should generate more current. 


M 


M —— с^ 


— 


истед, it, 
ition, The 
Cire this 


е extern 
I8 of Fig. 6 
“шу ty 
et required 


| lie bride: 
h casey ti: 


lie сите 


Lit Fas 
os po s] 
he cin H 
DU 
ШУ pr 
RIRE 
encemed, 
from et 
ne in the 
2х Шик) 
Tease of 

ИГ ПНВ: 


» ples 
[o etr 


ZO 
zh, it 
eI 
? af 
the 
site 
ten 
wn 


-— 
= 


uit B 
la МТ, 
rete 
тєш! 
if tle 
m le 
nth 


it. i 
vul 
TE 
s № 
end 


T 
Wa 
thet 
И as 
afi. 


DEN 
An 


THE ELECTRICIAN, MARCH 3, 1911. 823 
а 0 
Another and wider field of application for the 


AN ELECTRICAL FIRE-DAMP DETECTOR FOR MINES.* 


BY G. RALPH. 


The principle upon which the fire-damp detector is based is the 
well-known cztzlytic property of pletinum, or, in other words, on the 
fact thet platinum end some other substances incre»se in tempera- 
ture in the presence of hydrogen. Methane, marsh gas, or fire damp, 
to give it the popular поте, contains a large proportion of hydrogen, 
the chemical formula being CH, It is a very light gas, and highly 
explosive when mixed with air in certain proportions, and is present 
to а greater or less extent in nearly all coal mines. A mixture of 
fire-damp and air is not explosive when less than 6 per cent. firc- 
damp is present, except when the air has a quantity of fine 
coal dust in suspension, when 2 per cent. (or even somewhat less) 
of fire-demp, will form an explosive mixture. This property of 
platinum has been proposed many times by various people for detect- 
ing fire-damp, and the device best known to mining men is that of 
Dr. Liveing, who described it many years ago. 

The detector described in the present paper (enl shown at the 
meeting) consists of two springs, езеһ fixed rigidly at one end, while 
the free ends overlap slightly. Each spring is composed of two pieces 
of dissimilar metal (steel and brass. for example) having different 
coefficients of expansion. On heating such a spring, it bends or 
curves, due to the greater expansion of the brass. Below these 
: prings are disposed coils of fine wire, which are heated Бу а current 
flowing through them. in series with a glow lamp of suitable candle- 
power. One coil is of pure platinum and the other of some metal 
which has no catalytic property. The pletinum is meintained con- 
stantly at a temperature which may be a very dull red or thereabout, 
the reason for which is that in a heated state. platinum is more sensi- 
live to catalytic action. | 

Under normal conditions, both springs curve upward equally, znd 

do not токе contact with one another. Any variation of 2tmospheric 
tempere.ture affects both equelly, also eny variation, within limits, of 
the line voltage and consequent veriations of current. If, however, 
firc-damp be present in the air, the platinum coil will increase in tem- 
pereture and thereby cause the spring above it to curve u pwerds to à 
sufficient extent to come in contact with the other spring. Contact 
between these springs establishes a circuit through a small solenoid 
meznet, which, on being energised, actu tes indicating or cut-out 
кезт. 
_ The detector is sufficiently sensitive to operate with 2 per cent. of 
lire-demp, but may be set for eny greater percentage desired. It is 
уше for use on direct current or alternating current circuits. ond, 
v5 the box containing it is only about 12 ia. by 3 іп. by 3 in.. it takes 
up very little space and is edapted thereby to be fixed near the roof, 
where the дач, owing to its lightness. will collect. The detector box 
13 provided with openings covered with fine mesh giuze, as т a safety 
lemp, to admit the surrounding air, without being capable of trens- 
mitting Нате. It hes been found by tests thet with a gradual eccu- 
mulation of gas, the detector will operate within about 7 seconds of 
2 per cent. being reached, while should è sudden inrush of gas occur 
from а‘ blower," 6 per cent. will cause it to operate in about the same 
time. 

The plstinum hester can be readily replaced at any time, and the 
form of the pletinum contacts on the springs is such that there is no 
probability of tine coal dust accumulating sufficiently to prevent 
contest being established. The current consumed is about 0:6 to 0-7 
empere, end three connecting wires ere necessary. The detector box 
13 locked so that it cannot be tampered with. 

It wes originally designed for use in conjunction with suitable 
‘utometic cut-off gear, to interrrupt the supply of current to & motor 
or other circuit before the surrounding atmosphere reached a dan- 
бегоця eondition, thereby rendering possible the use of open motors 
with an equal or greater degree of safety in situations which would 
otherwise eall for the use of Наше and explosion-proof motors. For 
many purposes, such as portable electricelly-driven pumps. сот- 
pressors, heulege gears, &c., weight and size are of importance, and 
the изе of such detecting and cut-off apparatus will render possible 
the employment of a lighter and cheaper motor. There is always 
the risk, too, of a carcless or ignorant attendent neglecting to replace 
ог secure properly the covers of a totally-enclosed motor. 

By meens of suitable switchgear, the re-starting of @ motor pro- 
tected by the fire-damp cut-out is rendered impossible to the ordinary 
attendant efter the detector and cut-out have operated. гз it is neces- 
загу for some responsible person who has the key of the cut-out box 
to be summoned to unlock the box end reset the solenoid core. Such 
responsible person would. of course. examine the plece for gos, and see 
that it was made sefe before switching current on again. 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers. 


E fire-damp detector 
13 Из employment as a continuous inspector for fire-damp, and to 
indicate the fact of its presence to some remote place, such as the shaft 
bottom or even at bank. Such indication is given by lighting up a 
red danger lamp and ringing a bell, which will continue to ring until 
attention 13 given. А bell can also be arrenged to ring in when 
the detector is placed. if required, to give warning to men in the 
vicinity. With a suitebly constructed cable, any fall of roof which 
mey damage the cable can scarcely fail to give notice at the indi- 
cator, either that the circuit is interrupted, or by actuating the danger 
signal. | | 

The indicator may be arranged for 2 ny number of detector circuits, 
à lamp and solenoid being provided for cach detector, while the red 
lamp гла bell are common to all. The fact of any lamp going out 
shows which district in the mine is affected. Should a lamp go out 
without operating the alarm gear, it is an indication that there is à 
break in this lamp. cable or detector. 

Liveing's fire-damp indieator mentioned above frequently. gave 
erroneous measurements of the percentage of gas, and was, therefore, 
not largely used. It was 2 photometric errengement for comparing 
the relative luminosity of two platinum wires, негде by current 
generated by a small portzble magneto mechiac. One wire was 
sealed up in a glass tube. the other being enclosed in 2 gauze cylinder. 
The inherent defect in this instrument was the fact that the resistance 
of the platinum wire exposed to the atmosphere increased in time, and, 
therefore, continually altered the zero point. 

Several mining officials have expressed the fear to the author that 
the seme objection тау in time render this detector Inoperstive. 
This fear, however, is without foundation. zs while, іп Liveing's the 
relative luminosity was compared, in this form the relative tempera- 
ture із the actuating principle. An increase in resistance of the 
platinum wire may, and probably will, take plece. but the resistance 
of this wire is only a small portion of the total resistance of the cir- 
cuit, the glow lamp being at least. 10 times more, so that any Increased 
resistance will not be prejudicial. In fact. it will heve the effect of 
rendering the detector slightly more sensitive to gos, for although the 
current will be reduced by a very small percentage, the voltege across 
the terminals of the coil will rise, and more watts will be absorbed in 
the coil than before. И, ix probable, however, that the uon-catelvtio 
heating coil will also increase in resistance to a certain extent, and 
thereby maintain the balance of heating effect for » long period. 

The corrosive action of the warm, moist air of the mine is a factor 
to be reckoned with, and has been carefully borne in mind in design- 
ing the details, but the fact of both the deteetor box and the cut-out 
or indicator box being maintained in a heated condition—the former 
by the heating coils, the latter by the lamps—tends to evaporate any 
moisture and to keep the parts dry. The point to which attention is 

pecially directed is tat the detector is capable of acting, either with 
motor cut-out gear, or with indicating gear, before the atmosphere 
surrounding it reaches a dangerous condition, and thus gives time to 
avert serious consequences. 


Wireless Telegraphy on Submarines.— According to “The 
Engineer," ihe resulis obsained from ihe trials of wireless cele- 
graph fictings in cercain submarines during las; vear's naval 
manœuvres were generally satisfactory. These trials have been 
supplemenied by exhausiive experimenis, which have further 
improved the ficcings and rendered them sufficiencly reliable £o 
warrane their installacion in all the submarines of the В. С and 
D classes. These vessels are accordingly £o be supplied with 
the improved secs of insirumenis and fittings. Each vessel will 
be provided wich a mast and gaff for supporting ihe aerial wires, 
and wich provision for lowering the same io the level of the 
upper deck when noz in use, together with waier-cighi sockets 
in the deck for leading che aerial wire down to che instruments. 
Up їо the present no great difficulty has been experienced in 
receiving messages wichin a radius of about 50 miles, bui 
hicherco 16 has noc beer found possible to send messages with 
the same facility, and to this раге of the problem wireless ex- 
peris are directing their aitention. А special * tune” will be 
used for the ип4ег-махег seis of instrumenis, Бих this will be 
easily adaptable to the instruments of the depot or other ships 
acting in support of the flovillas. With this excension of the 
system it will be possible for the Admiralty to maincain wire- 
less communication with every unio of our flezis in European 
waters, from baitleship to submarine. 
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THE STRETCHING OF A CONDUCTOR BY 
ITS CURRENT. 


The idea that а magnetic line of force may be regarded 
as a line under tension, like a stretched indiarubber ring, 
is one thai is very useful in enabling the student, both old 
and young, to see what actions tend to take place under 
given conditions. The conception was due to FARADAY and 
was developed mathematically by CLERK MAXWELL, as also 
the idea that the lines repel each other when placed side by 
side. Thus, if a conductor carrying a current is placed in a 
magnetic field, the direction and strength of the latter, and 
also of the cylindrical field due to the current, can be roughly 
indicated by lines, and the resultant field can then be indi- 
cated in the same way ; the resulting distortion of the field 
is thus rendered evident, and the direction of the magnetic 
pull follows as a mechanical result if the lines of force are 
looked upon as elastic threads. Similarly, the fact that a 
closed circuit tends to assume a circular form, and that the 
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circle increases in size under the influence of the current if 
the conductor is of suitable material, such as mercury, 
follows from the idea that the lines of force are mutually 
repellent. This alteration of configuration can also be 
regarded as due to the fact that the circuit is thereby 
enabled to link itself with a larger flux, assuming that the 
current is unaltered by the change; or that a conductor 
carrying a current is subjected to stress owing to the tension 
along the lines of force if the latter are not symmetrically 
placed around it. 

Elsewhere we reproduce in abstract an article by Mr. Carn 
Herixe dealing with points of this kind, and our readers 
will find that evidence is adduced in favour of à current 
producing a stretching of the conductor by which it is 
carried. The idea is not new, but we do not remember 
seeing so detailed a consideration of it before. 

Allusion is made to а number of experimental facts, the 
first being the “ pinch effect" which was discovered by Mr. 
HERING himself. The suggestion is made that this effect, 
in which a liquid, or molten, conduetor is ruptured by 
the action of the current which it carries, is due to longi- 
tudinal tension or stretching of the conductor, rather than 
t» radial contraction towards the axis. This view seems 
rather far-fetched. There is extremely good ground for 
believing that there is а contracümg force; the details of 
this theory were worked oui fully by Mr. Е. Е. Nonrunup 
some time ago (THE Evecrrictan, Vol. LIX., page 869), 
and an interesting form of ammeter was developed in accord- 
ance therewith. "There seems little reason, therefore, to 
substitute a tension for а contraction theory, 

The curved form of the are between vertical electrodes 
13 given as another insiance of stretching. Here there 
seems more room for the suggestion: but perfect sym- 
metry could scarcely be hoped for in such a case, and thus 
we should scarcely expeci the discharge to keep quite 
central. Assuming that it became curved, then it would 
seem that the crowding of lines of foree on the concave side 
would tend $0 increase the curvature. Such an are, how- 
ever, finds itself in а permanent ficld due фо the carbons, 
and this will no doubt have some effect. 

AMPERE’s well-known trough experiment was suggested 
long ago as proving the existence of a scretching force in 
the length of a conductor, but it has also been pointed out 
that no such conclusion can be maintained because the 
currents in the trough react on the bridge piece as well as 
ол the straight portions. MAXWELL points out that the 
circuit in this, as in other cases, muss be closed, and there- 
fore the experiment is inconclusive. 

Mr. HEnING mentions two interesting variations of this 
experiment. Usuallv the troughs are in prolongation of 
the metal leads. Suppose, however, that the leads are 
carried along to the other end of the troughs and parallel 
with them. Then, if the leads are sufficiently removed 
from the troughs, the motion will be in the same direction 
аз before, but if they are close to the troughs the direction 
of motion will be reversed. In other words, the motion in 
the second case tends to shorten the mercury part of the 
circuit. Mr. Невіс admits that appearances are against 
him here, but he claims that the part of the circuit rendered 


non-inductive should be disregarded, and that the part of 
the circuit linked with active flux, which is the important 
part, is increased. It seems to us that the effect is more 
easily explained by the repulsion of the lines of force, If 
part of the circuit is rendered magnetically inactive by 
being made non-inductive, then the bridge piece ceases to 
be under the influence of the mercury trouglis and is acted 
upon by those parts of the metal leads which are inductive, 
thus reversing the direction. of motion. The experiment 
appears to show, however, that the motion of the bridge 
piece in the usual Ampère trough? experiment is due tothe 
troughs and not because the circuit is closed. 

Something, no doubt, depends oa what is meant by 
"stretehing ” under these circumstances, We think it 
would be reasonable to restrict any such phenomenon to 
the case of a straighs wire pracuically removed from the 
Influence of the return circuit, and thus free from other 
magnetic effecis. In that case streiching might be due 
either to the contracting force evidenced in the " pinch 
effect” or to repulsion of the lines of force. The 
former, in a metal, appears to be very small, and we doubt 
if it would be measurable, because it is nil on the surface, 
reaching a maximum at ihe сетио, In the limiting case of 
а very small conductor is must be nil. As regards the 
second cause, the repulsion of the lines of force should set 
up some stress, buc whether this is measurable is an open 
question, Although the experiments akin to AMPERE’S 
trough give us motion under certain conditions, this is 
scarcely the same thing as, or can be iaken as a measure of, 
longitudinal stress along a conductor carrving à current, 
Certainly. Mr. HERINGS evidence, alihough Ineresting, 
cannot be considered in апу sense convincing, being merely 
qualitative, and it seems to us that nothing short of an 


appeal to direct measurement can be regarded as satisfactory, 
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Handbuch der Telephonie. By Dr. Vicror Мактазваен, 2nd 


edition. Edited by Ing. J. ZACHARIAS. (Leipzie: A. Hartleben.) 
Pp. хі. +468. М.12. 

The author of this book, who recently died gt ihe carly age 
of 43, was sometime Director of the Nwiss Telephone Ad- 
ministracion, and has generally been associated wich researches 
into the theory of action of the telephone transmitter, receiver 
and induction coil. This book, which has been ediced from 
Dr. Wieilishach’s MSS. by Dr. Roberi Weber, ihe second 
edition being revised Бу Herr Zacharias, is divided inío nine 
paris аз follows :—General theory > Telephonie systems 
(general) ; Apparatus; Line conscruccion ; Public telephone 
exchanges; Duplex and mulüplex working and simulianeous 
telephony and telegrapby ; Arrangement of large exchange 
Plants; Wireless telephony ; and Appendices. | 

Pari I. commences with the theory of the elecirom2gnetic 
telephone, and proceeds їо deal with, the theory of the elec- 
trical transmission of sound waves. This subjece is dealt with 
mathematically by whet must now be considered out-of-date 
methods. The auihor does поё use hyperbolic functions, and аза 
result the formula become very unwieldy and of little practical 
use. On p. 24 the author propounds the following law :— 
“The smaller the self-induction of a line the better will be 
the transmission." It is to be discovered from the context 
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that this exiraordinary result is obtained by taking the 
capacity of the line as negligible, which, however, is a useless 
and impraccicable assumption. In considering the theory of 
transmivier aciion, curves are given on p. 21 showing the dis- 
torcion caused by transforming а sinusoidal sound wave into 
à resist?nce variation wave. Alchough the disiorüng effecs 
would appear considerable from these curves, in practice this 
еее 15 re^ldv not noticeable. In considering this effec? one 
condicion takea is à trensmiccer of 5 ohms overage resistance, 
which vories 5 olens enker wav. This is, of course, very 
Impracciczble, and gives an absurd result. Further on, 
* Pupinised lines ” are dismissed in just over а page. 

In Parc UL, on Apparatus, various forms of receivers, trans- 
miiters and induction coils are described. and the theory, per- 
ticularly of the lecier, very fully dealó wick. Then follows the 
раге dealing wich complete instruments, bells, ringing and 
protective devices, &e. Generally the epparetus described 
is of the typical Continental patterns, and very little space is 
devoted to ceniral batierv apparatus. 

The theory of overhead line construction and of cable con- 
ductors is encered into very fully. Such subjects 2s sags and 
stresses in open wires ond cross tslk are deals wich mathe- 
matiesllv. In the former case elasiicicy is taken into account, 
and this is to be remarked on, 25 so much kes been written on 
this subjecs мош including (lys effect. In general, the 
author, whilst dealing with the theoretical pare of kis subject 
in a very full and complete manner, is perk»ps а Нее inclined 
to be достас. For example, che following stacemene 18 made 
in ihe section devoted to telephone esbles: © The principal 
diffieuley in telephonie vransmission over cables lies in che 
effects of dieleeirie s bsorp.ion (polarisation des dielekirikunis)." 
Such a scscement appears to be fer too sweeping. 

As regards dry core cables ї may be assumed thet dieleciric 
absorption has practically no effect on the transmission, whilst 
even wich rubber-insulated cables the actual сараеку is un- 
doubiedlv far more important thou the absorption. Many 
similar s:atemenis could be referred to. Exchange systems, 
swicchboards and apparatus аге dealé with in Parc У. Thes 
хослон leaves much £o be desired. Ie would appear to heve 
been inseried wich a view to making the work a general one, 
dealing wich cll branches of telephone engineering. The 
apparatus seleczed, however, is mosily ouc of dace, end none of 
the standard central battery systems are described in any deczil. 

The lav-out of large exchanges, which forms the subjec: 
mater of Parc VIL, is deslé wich very briefly, only bout seven 
pages being devoted to this. Part VIIE consisis of an outline 
desevipiion of the wireless telephone method of H. Непиеке. 

There are six msihomaziesl appendices, the lasi of which 
shows all the intermediate sceps taken to arrive at the trans- 
mission formule. This appendix well illustrates the ex- 
cessive complieztion resuliing from not adopting hvberbolic 
funcitons in such calculations. 

Unforvuns ‘ely, this book fails owing to an accempe to cover 
too muck ground, and ic is а pity chat № is not generally 
realised that telephone engineering of the present day is 
Моке Кет too large a subjecs to handle satisfaccorily in a single 
volume of this size. 

That paré of the work which deals with Dr. Wiecleshach’s 
special siudies in the theory of telephone apparatus should 
prove, however, of considerable interest to ihe telephone 
engineer. 

The ilustretions Cheoughout are profuse and of excellent 
qualiiv. B. S. COHEN. 
The Theory of Ionization of Gases by Collision. By Joux S. 

Towysenp, M.A., F.R.S. (London: Constable & Co.) Pp. 88. 


35. 64. net. | | | 
This small book of four chapters consists in the main of an 


exposition of Prof. Townsend’s own work, and tht of k's 
students working in ihe Clarendon Laboratory et Oxford, on 
he collision me hod of ionizecion in gases. The ection of the 
йезле field in пирони a teh velocitv 10 tons already pre- 
seni in cho field, which ions on impact wich the neucral mole- 
eules shoke apart che positive and negative ions that compose 
the molecule, appears vo have been first suggested by Townsend, 
and also hy Sir J. J. Thomson, in 1900, Townsend followed up 
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the hvpothesis experimentally, publishing in the course of the 
next seven or eight years some dozen Papers on the subject. 

| The culminating application is perhaps to the predetermina- 
tion of the sparking potential of a gas, wich ics dependence on 
the gas pressure and ihe sparking distance. Other questions 
dealt with ere of a theoretical order, such 25 the escimecion of 
molecular dimensions ; and of £ pracucal nzzure, such as ihe law 
of varietion of current in s ges wich P.D. between elecirodes, 
and again the volue of the sparking pocenttel when one of the 
two elecirodes is a point, in regerd to which some new and im- 
teresting resulis sre given. 

This hook evidently contains no zitempt ac a full account 
of ihe applications of the collision iheory, ei her to radic- 
activity or to the phenomena of ihe vacuum tube (such, for 
example, as the siriated positive column). Tl?s wider scope 
would undoubiedly have made the hook more interesting. One 
reference to work other than thei of the auchor is in regard to 
the mechanism of skori sparks, where we note thet Prof. 
Townsend is sceptical es to che 2ecuracy of the deductions made 
by Earhari, Hobbs, бе. 

The presentation in this concise form of Prof. Townsend's 
important researches will, however, be exgerly weleomed by 
those to whom the work may be already known, and none the 
less hy many electricians, who will seize the opportunity thei 1s 
here extended of studving an imporianc and inierescing con- 
tribucion to our knowledge of i^ mechanism of ihe conduction 
of electricity. р. О. 
Elektrotechnik in PEinzeldarstellungen. PartI. By Пг. б. 

bENIsCHKE, (Brunswick: Friedr. Vieweg & Sohn.) Рр.40. M.1:50. 

This litle volume, which forms peri Г. of the German eleciro- 
technical series known gs the “ Elekirocechnik. in Einzeldar- 
stellungen ” (Monologues of Electro-Technology), i5 e brief 
exposition on ^ Devices for the Protection of Heavy Currené 
Plané aveinss Aimospherie Discharges.” Li does noc pretend 
to exhaust che various measures proposed or adopced wich ihis 
end in view, buz К gives an excellens survey of the most Im- 
portant of them which have stood the тезе of time, together 
wich a clesr interpretadon of ihe principles underlying their 
пеон so far os they have been established by experimental 
invescgatton. 

"Ве velue of the book is in ihe guidance it effords to those 
who wish io select devices and arrangements co protect parucu- 
ler electrical inscellecions. TIe is divided into 17 smell sections, 
and is, moreover, provided with о number of diagrams, views 
of discharges ond line drawings of apparatus which assist in the 
elucidation of che texi. 

Scarting wich on explanation of ihe different kinds of stmo- 
spheric discharge, the оли ог desks wich the nature of lighining 
arresiers. che earch circuii, the pach of the discharge, che short- 
circuit which follows a discharge and ihe resistance of che earth 
circuit. The difference between coniinuous and olemasüng 
currens; eres is next discussed, che requisices of an efficient hghi- 
ning zvreszer сте de eemined, ond high mg arres cers ere divided 
into five groups eccording vo che means used for prevencing che 
formation of an sre. In the following five secsions ivpical 
lig hining erresiers belonging to these groups are described and 
their action crivically sez forch, elso proceciive devices which 
prevent alcogether en serial conduccor from receiving an atmo- 
spherie charge ere examined. The frequency of the simo- 
spheric discharge is then considered, end che book ends wich a 
few remarks on where lightning ovrescers should be тазе. 

The hook deserves che close attention of chose interested in 
the application of protective devices to high-iension. trans- 
mission lines. 


Radio-Activity. Compiled by Guy бЅткеикх. (London: Van 
Alexander & Со. 1910.) Pp.44. 15. 64. 

This lile book is desigaed to give s general idea of che 
nezure of the work done wich radium in medical ргосасе, and 
anyone who has perused ies pages will hove о clear idee of ihe 
cerminology of this subject and of the generel cechuique of the 
urec;ment. 

In ihese directions ike book affords valuable informacion, 
couched in simple ierms and compressed into a small compass. 
For these reasons it is likely to supplv а want. 


Li 
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roe THE CROSS OIL ENGINE. 


A new type of oil engine hes recently been placed on the market by 
the Westinghouse Brake Co., of York-road, King's Cross, N. This 
engine possesses severa] interesting characteristics, the most impor- 
tant being the absence of any special ignition devices. It is per- 
ticularly adapted for driving dynamos; and on inspecting a 10-н.Р. 
engine at the Company's works lest week wo were impressed by the 
c bsence of those fluctuations in speed which are so often a festurc of 
internal combustion engines, and which are so noticeable in the pres- 
sure of the electric current generated under certain conditions. 

The Cross engine operatcs on the four-stroke cycle, the principle 
being similer to thet of the Diesol engine, in which the heat produced 
during the compression stroke serves to ignite the fuel. A feature 
of the Cross engine, however, is that much lower pressures are em- 
ployed. "Thus, the highest pressure reached during compression is in 
the neighbourhood of 170 1Ь., end the maximum during the working 
stroke 250 lb., whilst we belicve a pressure of about 500 lb. is em- 
ploved in the Diesel engine. 

The accompenying illustration shows a cross section through the 
10-в.н.р. engine. In addition to the mein combustion chamber, A, 
there is à smaller chsmber, B, which is closed by the piston near the 
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SECTION TAROUGH Cross Оп, ENGINE. 


conclusion of its up stroke. The compressed ond heated cir in this 
chember enters the cylinder shortly efter the charge hes been fired 
т the mein chember A, гла serves to ensure complete combustion. 
This arrrangement, by increasing the richness of the mixture in A, 
a'so facilitates the firing of the gas when the engine is running at 
light loads. The exhaust valve, which is mechenice!ly operated, is 
v/80 situsted in the chamber В, 

To start the engine the outer well of the combustion chamber А 
has to be heated for „Бош five minutes by a blow lamp, which cen be 
placed upon the bracket seen in the illustration. Two mecheaice!ly 
operated cir-inlet velves are provided, on» to esch of the combustion 
chambers. During the process of starting up, however, the eir 
supply to the combustion chamber А is cut off to prevent cooling of 
the wells of this chamber. А dise valve is provided for this purpose, 
ond also allows the air supply to be controlled when the engine is 
ruming at light оз. 

The valve through which the oil is injected in the form of a very 
fino spray is seen in the diagram in thc left hand wall of the main 
combustion chamber. It is interesting to notice that the engine is 
entirely controlled by the supply of oil to the cylinder, and thet no 


firing strokes are missed, the fuel never being entirely cut off, but 
varying from a minimum to the amount required for full load, 
according to the movement of the governor. 


Splesh lubrication is employed and the cylinder is water-couled, 


gravity circulation being used. 


The cheaper grades of oil can be used as fuel; and with oil costing 


from 234. to 3d. per gallon, the consumption of the engine works out 
at about 0-65 Ib. per brake-horse-power hour. We may also mention 


that the Cross oil engine is made in sizes of 5 H.P. to 40 H.P., the 
10 n.r. size, which we saw in operation running at 700 revs. per min. 
Larger sizes are in contemplation. A considerable number of these 
engines have now been supplied for driving dynamos, for which 
purpose they are eminently suitable, whilst the 40 н.р. size is being 
employed for traction in combination with the olectric drive. 


—————— 
HIGH-TENSION TRANSMISSION LINES. 


We give below an abstract of the remarks of speakers at the 
meeting of the Institution of Electrical Engineers last week 
Whe: the discussion on the Papers by Mr. W. T. Taylor and 
Messrs. В. Borlase Matthews and С, T. Wilkinson was con- 
cluded. Abstracts of these Papers appeared in our issues of 
January 27th and February 3rd; whilst in our issue of Feb- 
ruary 17th we gave an account of the discussion that had taken 
place at the previous meeting and at meetings of the Man- 
chester and Newcastle Local Nections. The Papers have also 
been discussed by the Yorkshire Local Section, 


DISCUSSION. 


Мг. С. Р. Sparks said the Papers dealt with a subject of which they 
had little or no practical experience in this country, the primary reason 
being that the amount of power that was transmitted was, ава rule, com- 
paratively small, owing to the absence of large water powers and the dis- 
tribution of the coal fields. So far as he was aware the maximum 
amount of power ordinarily transmitted in this country was of the order 
of 4,000 kw. to 5,000 kw. per feeder. In the Papers under consideration 
the actual amount of power was apparently from 20,000 kw. to 25,000 kw. 
per circuit. It had been suggested that the limit of pressure in this 
country would be in the neighbourhood of 20,000 volts, but he believed 
that when the time came for extensive overhead transmission, higher 
pressures would have to be adopted, owing to it being impossible to 
handle an overhead conductor of more than a limited size. There was 
one point which had not bzen dealt with—namely, continuity of service — 
and little had been said as to methods of protection against breakdown. 
The methods described appeared to be limited to cutting off a whole cir- 
cuit and transferring Из load to another circuit. This meant that the 
supply might be cut off altogether from a certain number of consumers, 
which would not be admissible in this country. Мг. Matthews had sug- 
gested that a pressure of 200,000 volts might be considered to be within 
the region of practicability. From consideration of the “ corona ” loss 
in such lines he (the speaker) thought that pressure was outside the prac- 
tical limit at present, and until some method of preparing or insulating 
or enlarging the surface of the conductor was devised. Mr. Matthews’ 
suggestion for operating the lines near the critical pressure point ap- 
peared to be a most valuable adjunct in solving the high-pressure trans- 
mission problem. He disagreed with Mr. Matthews, however, as to the 
day of high-tension continuous-current transmission being near at hand ; 
and he also considered the practice as to earthing described by both 
authors was insufficient for the general safety of the publie. The figures 
of sub.station cost given by Mr. Matthews for 10,000 and 20,000- volt sub- 
stations appeared to b» more than twice the price at which such work 
could be carried out in this country. Аз to the commercial cost of power, 
however, it was clearly shewn that although cheap water-power was a 
great boon it did not provide a relatively cheaper supply than manufac. 
turers could obtain in this country. 

Мг. W. B. WoopnHovsE (Yorkshire Electric Power Co.) said that the 
question of wayleaves was not touched upon in either of the Papers. 
Wayleaves had to be obtained before overhead lines could be run in this 
country, and the consent of the tenants as well as landowners might be 
withheld or granted conditionally for only a few years. In America and 
most Continental countries legal machinery existed for facilitating power 
supply. The owner of land had to give good reason for dissenting from 
a line passing over his property, otherwise it went through at a reasonable 
price. In this country there appeared to be a prospect of still more 
trouble with wayleaves than in the past. and the industry should 
s2riously consider this question. Public supply was important to all 
industries in this country, and the abolition of smoke in cities and large 
industrial centres had a considerable effect on public health. _ Another 
difficulty with regard to power supply with overhead lines in this country 
was the restrictions imposed by the Electric Lighting Acts. ‚ Any local 
authority could without reason refuse to have an overhead line erected 
in their district. Reasonable legal facilities for overhead lines would 
lead to а very rapid devclopment of power supply, and it appeared to be 
a matter which might well engage the attention of the Council of the 
Institution. i | 

Mr. Е. J. Fox thought 10 years was а fair average life for wood poles 
and 30 years for steel poles. Some engincers considered that wood poles, 
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if properly treated, might have a longer life, but taken on an average this 
seemed doubtful. The determining factor, however, was the question 
of cost, and, due to the price of timber increasing, steel poles were now 
available at nearly the same cost as wood poles. The Board of Trade 
requirements specified a factor of safety of 10 in the case of wood poles 
and 6 in the case of steel poles. He was rather surprised that in Mr. 
Matthews' Paper the description of steel towers was entirely contined to 
sectional towers, although tubular towers had much to recommend them. 
owing to their lightness and low initial cost, where transport entered 
seriously into the total cost. With steel of a given quality much greater 
strength was obtainable for a given weight with tubular section than 
with sectional material. A tubular tower would be about half the weight 
of a tower built up of sectional steel. For instance, angle iron weighing 
22 lb. per foot would have the same strength as a tube weighing 8 Ib. per 
foot. A tee section weighing 16! lb. per foot gave the same strength as 
а tube weighing 7 lb. per foot. Channel section weighing 16 №. per foot 
was equivalent in strength to а tube weighing 6 1b. per foot. and an H 
beam weighing 121b. per foot was equivalent in strength to a tube 
weighing 4 1. per foot. The comparisons in weight gave the same 
moment of inertia, and hence strergth, in the case of sectional and 
tubular designs. This saving in weight was of importance in the case of 
transit of the towers over hilly country, and also in facilitating erection. 
Tubular towers could be erected at the rate of three per day for flexible 
and one per day for strain towers, which rate, he thought, was impos- 
sible with the sectional towers described in the Papers. 

Mr. А. JacoB (British Aluminium Co.) thought it was a curious fact 
that neither author dealt with the important part which aluminium now 
played in power transmission schemes ; nor did they give any details of 
the 110,000-volt system recently put into operation by the Hydro- 
Electric Power Commission of Ontario upon which aluminium had been 
employed throughout. Upon that system the total length of line 
installed was 283 miles, the average pole spacing being 525 ft. and the 
height of towers 651ft. On the complete scheme, including the 13,200- 
volt. distribution system, over 2,000 tons of aluminium would be em- 
ployed. The chief and most important difference in the design of trane- 
mission lines in this country and in U.S.A. and Canada was in the factor 
of safety adopted, the factor required in England being at least twice 
that upon whieh Canadian lines were erected, and this notwithstanding 
the fact that much more adverse weather conditions were met with in 
Canada than were ever experienced in England. Under those conditions 
the capital investment required, and the difficulty in obtaining way- 
leaves, placed serious limitations upon the field for long distance power 
transmission in England. In calculating the sag to be allowed, the 
formula commonly used here took no account of elasticity, the caleu- 
lated stresses therefore being far greater than those met with in actua] 
practice. This difference might be as high as 500 per cent. and would 
result in the whole line being constructed at quite unnecessarily heavy 
expense. The objections raised to the adoption of aluminium were the 
difficulties in Jointing and that it more rapidly corroded than copper, 
especially near the sea coast. The joint now commonly adopted on 
long-distance transmission work, not only on aluminium but also upon 
copper lines, was of the MacIntyre torsion sleeve type, and this had proved 
to be quite satisfactory in practical operation. In general, it was well to 
avoid mechanical or electrical contact. between aluminium and other 
metals, but even when joints of this nature were necessary, provided 
they were efficiently protected from moisture, no trouble need be anti- 
cipated. The tensile strength of pure aluminium could be very materi- 
rially increased by alloying it with copper and other metals, but this 
increase was more than counterbalanced by more rapid deterioration 
and a proportionate increase in the resistance of the alloy wire. Ah- 
minium had now been in operation for many years upon over 70 impor- 
tant transmission schemes and on the whole it had withstood atmospheric 
conditions at least as well as copper. In conclusion, he pointed out that 
in the typical case taken by Mr. Taylor, the cost of an aluminium con- 
ductor would be £35,000, or £18,600 less than for copper. 

Mr. C. GREENE asked for further information as to the factor of safety 
of the conductors in long spars, and what variation should be allowed for 
wind pressure and the direction of the wind. Аз to Jointing the conduc- 
tors, а mechanical joint doubtless made a thoroughly sound job, but it 
only gave about 60 per cent. of the strength of the line. The clamp joint 
shown, however, might possibly have a greater strength than 60 per cent. 
He believed that it was the practice of the Post Office to make an ordinary 
Britannia joint, and it would be interesting to have particulars of any 
tests on those joints. As to conductors swinging synchronously in the 
wind, this was true of copper but not of aluminium ; the conductors 
being so light that they flew out suddenly in heavy gusts, and if there was 
any small difference in the sag the conductors would swing out of unison. 
He thought more lines were likely to be erected in this country with wood 
than with steel poles, the cost of the wood poles comparing very favour- 
ably with steel; in fact, for spans up to 100 yds. the cost of wood poles 
was less than that of steel poles. He also asked as to the factor of safety 
of insulators and the number of breakdowns in America. 

Mr. Е. Н. Rayner thought that the size of plant required to keep the 
line charged on open circuit at these high voltages wasa very striking and 
important factor. One of the authorities mentioned that fora 125- mile line 
at 135,000 volts a machine of 11,000 kw. capacity would be required, and 
in another cas? plant capable of generating 20,000 kw. would always have 
to be kept running in order to supply the capacity current. This must 
be a very serious consideration unless a very large load were assured, 
especially where coal would be the source of energy. From the tables in 
one of the Papers they would find that the extra cost of а 100,000- volt 
line ou а 50,000- volt line was given as only 8-5 per cent., which was a 

great incentive to run at the highest possible voltage. Another reason 


which might force engineers to voltages of the order of 100,000 or more 
was the decreased trouble from lightning which was mentioned as one of 
the advantages of using these pressures. Іп order to ersure continuity 
of service as far as possible, it might be found necessary to work at 
the ** overflow " point, where a very small rise in voltage caused a great 
increase in the corona discharge. 

Мг. Н. BRazir said, with regard to surges, Mr. Taylor spoke well of 
electrolytic arresters, but gave no details of working. Although called 
“© electrolytic," these arresters depended upon the horns for determining 
the sparking voltage, and also for extinguishing the arc. He would like 
to know at what percentage above normal the horns were set to spark, 
and what current flowed to earth at the moment of discharge. The 
author stated that the flashing over of the lightning arresters caused a 
heavy distrubance on the system. Why was this necessary, as the 
speaker's experience at 10,000 volts, using horns and resistances, showed 
that no disturbance was caused due to arresters working. It was gener- 
ally acknowledged that to keep the electrolytic arresters in order it was 
necessary to discharge them once a day. and this, together with the fact 
that the electrolyte was not entirely reliable, made one hesitate to use them. 
With regard to protection from slowly accumulating charges, the objec- 
tions to the water jet arrester were that it required a constant supply of 
water under pressure, and that the resistance varied with the water and 
the size of jet. A carbon powder resistance which had been used by tho 
speaker and pass :d a current of 1/10th amp.continuously with no attention, 
was preferable. As regards direct lightning stroke, he advocated widely 
set horns connected from line to earth through а small non-inductive 
resistance. Оп an overhead line in this country it was found that widely 
set horns connected from line direct to earth flashed over fairly frequently, 
especially during evenings and at night. As soon, however, ав a resis- 
tance was put. in serics, the horns could be set much closer and the flashing 
disappeared. An unnecessary number of arresters were often installed, 
one in each feeder connected to а common ‘bus bar, and many of these out 
of order. А few properly working arresters correctly placed would give 
much better protection. 

Mr. В. M. JENKIN emphasised what Мг. Sparks had said with regard to 
voltage. It was not a question of the length of the line but of the amount 
of power that had to be transmitted that decided the voltage to be 
adopted. In this country it was difficult enough to get wayleaves for a 
single- pole line. and when they had to transmit a considerable amount of 
power they would have to use high voltages. Only a few years ago he 
could not adopt an overhead transmission scheme owing to the large 
number of lines necessary with the pressure then considered the maxi- 
mum advisable. Cables had to be used at a very much greater cost than 
that of an overhead line with pressures now possible. 

Mr. A. J. Srusrs said one or two references had been made to Post 
Office practice. Their experience in regard to aluminium wire was 
almost prehistoric, as they had not used any for nearly 10 years. At 
that time they erected an experimental aluminium line, but during a gale 
it broke in 19 spans. although none of the many copper wires in the same 
district were affected at all. Later tests showed the great importance of 
differentiating between the elasticity of wire when subjected to strain for 
short periods and its elasticity when subjected to a constant strain. In 
rcgard to copper wire, taking test lengths of 40 ft. of wire having а break- 
ing strength of 490 1b., when loaded with 110 №. for a short time there 
was a very slight stretch ; when loaded for 24 hours it extended gz in., and 
loaded for 14 days р; in.; after which no further extension took place. 
On the other hand aluminium stretched almost indefinitely, and one 
sample mentioned loaded for 150 days with 220 lb. elongated as much as 
3} in. Taking the point at which no permanent elongation took place 
and comparing aluminium, aluminium bronze and copper. they found the 
elastic limit with aluminium was nearly 2,900 1b., aluminium bronze 
3,200 Ib. and copper 8,000 Ib. per square inch. The main difficulty, 
however, so far as telegraphic and telephonic circuits were concerned, 
was that mechanical joints were never satisfactory. In reply to one of 
the speakers, he might say that the joint used for copper wire was stronger 
than the wire itself, and being soldered it gave perfect electrical connec- 
tion, The Post Office specification for porcelain insulators provided that 
the efficiency of the insulator was quite independent of the glaze—the 
material itself unglazed provided the insulation, the glaze only served 
to reduce adhesion of dirt. | 

Мг. Е. V. T. Lee (California) called particular attention to the absolute 
necessity of having what Mr. Taylor termed condensers or synchronous 
motors for controlling the power factor and line regulation, synchronous 
motors being preferable to rotaries. Where there were а number of 
power stations feeding one network it was practically impossible to 
regulate the delivered voltage of the various lines from the power stations. 
It was, therefore, also necessary, in order to maintain the proper voltages 
on the system, to have the sub-station transformers arranged to give a 
considerable range of voltage and to use automatic regulators оп the 
lighting cireuits. He thought local authorities would have more to do 
with the limitation of voltages in excess of 100 kw. than would the 
corona. This was becoming felt in the west, and they were now coming 
to the point of a State public service commission made up of experienced 
and qualified men, who would deal with the matters arising between the 
public service corporations and the public—individual, corporate or 
municipal—instead of the local boards, made up of farmers, or other 
locally elected representatives , necessarily without qualification in techni- 
са] matters. With regard to wayleaves, the right of way was possessed 
by the power companies holding charters, subject to expropriation and 
arbitration, a right only exercised as a last resort on account of delay and 
legal difficulties ; but that did not interfere with the police powers of the 

local governing body. In several cases he had known it to be necessary 
to take the lines round small settlements in order to avoid the restrictions 
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that local authorities wished to impose. With a public service com- 
mission he thought much would be done in the way of rational regulations. 
but he was inclined to think that 100,000 volts or thereabouts would 
remain the limit of pressure for some little timc. Не had had some 
unfortunate experiences of lightning arresters of the “ multi-gap " type. 
He thought, however, that horn arresters with a resistance were the only 
present solution of the difficulty. As to split conductors, this was 
absolutely necessary for service, but the whole line must be split. Two 
circuits on а single-pole line were very little better than a single-pole line 
with one circuit, and were only justified wheu there existed more than one 
pole line. It was very difficult to repair a line where a live wire existed 
on the same pole. Three.phase transformers in small units were prob. 
ably desirable and economical, but for large units single-phase trans- 
formers should be used. On the subject of transformer insulation, hc 
entered a plea that the insulation should be as much as possible fireproof. 
In his experience, for 60,000- volt cireuits there was nothing better than a 
horizontal break switch with plenty of oil. One had been developed on 
the system with which he had been connected. and was shown iu Dr. 
Marchant's Paper last уеаг. Аз to transformer connections, the facta 
were that plants operating at star to-day started at delta, and those 
operating at delta hoped to go to star. Transformers should always Бе 
insulated for the star voltage, even if operated at delta. Тһеу originally 
had telephone lines strung on the main pole lines, but it was not reliable, 
as when the power line was in trouble it was found that the telephone 
line was in even greater trouble. The result had been that independent 
telephone lines, leased in most cases from the telephone companies, kept 
as far as possible away from the power lines. were used for all important 
work. Мг. Taylor's figures for depreciation seemed too low. Ах to poles, 
he thought that wooden poles for relatively unimportant circuits and 
temporary installations would be necessary for «ome time to come. The 
wooden poles used in California were usually of cedar, and brought from 
Oregon and Washington (State). Ten years might be considered an 
average life. The poles were not treated, although the Government was 
investigating the question of creosoting. The concrete pole offered many 
advantages were it not for the fact that lines usually were over rough and 
mountainous country. Concrete. however, would probably be used 
more in towns, for the reason that in California cement was getting 
cheaper whilst wood was becoming more and more expensive. Fora 
high-tension main line, however, steel towers were undoubtedly the best, 
although not cheapest. Steel poles were certainly best where a line ran 
along highways and where the cost of maintenance of wood poles was 
high. They had had no difficulty with spans. At first they used 40 poles 
to the mile, but owing to the cost of insulators they found it better to 
work with 20 poles to the mìle. Tower lines were usually 10 to the mile. 
They had not tried flexible structures. Hc thonght the present design 
of strain insulators was a weak point, and much room for improvement 
remained. Road and railway crossings were a real difficulty with them. 
At first they had elaborate cradles, but found great difliculty in keeping 
them up. Now the general practice seemed to be to build the line at the 
crossing so strong and so carefully that there was very little possibility 
of it coming down. The American Institute of Electrical Engineers, in 
conjunction with the railway companies, was now ín conference to 
determine upon standard designs for crossings. He emphasised the 
absolute necessity for duplicating the line and for keeping spare steam 
plant on the line all the time, so as to guarantee continuity of service for 
city service, For street railway service. however, he had given good 
service with а gas engine relay jwhich could{be got into service quickly. 
the time ranging from 35 seconds to 4 minutes, the average being about 
one minute, It was often cheaper to put in a stand-by ateam or gaa- 
engine plant than to duplicate and maintain a long high-tension trans- 
mission line. | 

Mr. BORLASE MATTHEWS, in reply, said that in order to keep the Paper 
within reasonable dimensions it had been necessary to deal chiefly with 
the higher voltage lines, and hence reference to European practice, with 
its lower voltages, had been omitted. As to the question of the limit of 
pressure, it might be of interest to mention that the line illustrated in 
Fig. 12 had already been operated at a pressure of about 300.000 volts. 
Two lines, each of about 400 miles in length, were at present under con- 
sideration to operate at 165.000 volts, but he was not at liberty to give 
any further information regarding them at present; whilst а 250 kw. 
transformer had recently been constructed for 400,000 volts. Expe- 
rience showed that all the more serious troubles in line operation occurred 
between 30,000 and 80.000 volts; above and below these points the 
troubles were very much less. Mr. Swinton had referred to corona as 
identical with brush discharge. Brush discharge, however, was a term 
that was still used in the same sense as hitherto. Corona referred to the 
current at very high voltages causing a glowing ring-like appearance 
around the wire, which occurred some time before there was brush dis- 
charge. Much had been said in regard to earth wires. As a result of 
experience American engineers on the whole were in favour of а steel 
earth wire mounted over the conductors. The authors had recently 
recommended them with success to overcome serious troubles on some 
long lincs in the South of France. 


DISCUSSION AT THE YORKSHIRE LOCAL SECTION. 


. Mr. W. В. Woopuorsr remarked that the real difficulties of overhead 
line construction in densely populated countries were not touched on in 
Messrs. Matthews and Wilkinson's Paper: frequent road crossings, 
wayleaves, railway and telegraph crossings all presented greater diffi- 
culties than the design of а cross-country line where angles could be 
avoided and obstructions were few. The question of the most econo- 
mical span was easily settled in а thinly populated country, and in such 


cases there was little doubt that long spans and high towers were the best, 
but it wasrather an exaggeration to say that wooden poles were practic- 
ally a thing of the past. The adoption of split conductors to. reduce the 
impedance advocated by Mr. Taylor seemed the first step towards a net- 
work of inter-connected lines such as was used in this country for 10,000. 
volt work. The most difficult problem on lines transmitting а large 
amount of energy was that of control and switching. Operation dith- 
culties increased very rapidly with an increase of current, and. greater 
security might often be obtained by increasing the voltage and decreasing 
the current. The use of suspension insulators seemed to be a step in the 
right direction, but many of the designs shown were much too heavy and 
mechanically defective in that if the insulator broke the line would fall ; 
these were serious faults. He had for some vears used suspension insula- 
tors for securing safety in road crossings and had found them satisfactory. 
There seemed to be а balance of advantages in favour of delta-star 
connections, more particularly on account of the possible surges due to 
intermittent faults. 

Mr. T. HARDING Cutrtow said that the principal advantage of over- 
head lines, as compared with underground cables, appeared to be cheap- 
ness, but to make the comparison fair the cost of maintenance of the two 
systems should be taken into acecunt. Опе of the characteristic features 
of electric power lines in America was that they were almost all carried on 
wooden poles, generally untreated and roughly finished. The main lines, 
especially those of very high pressure. were, however, usually supported 
on steel towers, With regard to the spacing of the wires, he was sur- 
prised to notice how comparatively close together the lines of the York- 
shire Electric Power Co. were, and though this might be an advantage as 
regards inductive drop on the line, one would expect considerably greater 
risk of short-cireuits. With regard to lightning, when he was in Montreal 
last summer a most terrific lightning storm was experienced, said to have 
been the worst within living memory. The city was supplied by power 
from three separate hydro-electric stations at distances, he believed, of from 
30 to 60 miles. The power lines were struck 15 tomes during the storm. On 
12 occasions the horn lightning arresters prevented damage, on two oera- 
sions part of the town was thrown into darkness momentarily, and on 
another occasion for about 15 minutes before the fault. could be located 
and the supply resumed. He was informed that power lines operating at 
100.000 and 110.000 volts did not suffer from lightning nearly so much as 
the lines operating at lower voltages ; the explanation being. he believed, 
that the high-voltage lines were necessarily so well insulated. For this 
reason he thought it would certainly pay to insulate lines in the same 
manner, whether to be used for the higher pressure or not. 

Mr. В. WELBOURN said, in regard to the life of poles. his inquiries 

showed that properly creosoted poles would have a life in Englard of 30 
years and it might be 50 years. He thought that with English conditions 
a much longer life would be obtained with wooden poles than with steel 
towers. As to the comparative cost of underground cable transmission 
and overhead construction he had. some figures for the very best pole 
line construction in this country at the present time. А single-circuit 
20.000-volt three-phase line transmitting 2.000 k.v.a. cost £800 per mile. 
A double circuit line for 10,000 К.х.а. would eost about £1,250 per mile. 
With underground eables where it would be necessary to put in duplicate 
20,000- volt three-phase feeders, and including the cost of street work, it 
would run to about £3.500 per mile. Each cable would carry about 
5.000 k.v.a. regularly. Mr. Matthews had referred to the equal accumu- 
lation of ice and snow on aluminium, copper and steel wires. The 
speaker believed there was some doubt on that point even amongst 
American engineers. The practice in Canada appeared to be to put a 
long metal sleeve over the line wire at insulators, so that when flashing- 
over took place the burning took place on the sleeve and binding-in 
wire. 
Mr. FARRAND. asa Post Office engineer, stated that his experience was 
that in England in favourable circumstances a life of 30 to 35 vears could 
be expected for creosoted poles, and in unfavourable circumstances some. 
thing like 20 years. А difficulty appeared to be that if poles were put in 
sand or porous material they rapidly deteriorated in the ground, because 
the creosote ran out and was absorbed by the ground ; on the other hand, 
if they were put in wet ground or clay they stood indefinitely, as the creo- 
sote ran down from the top of the pole and formed a bath at the foot. 
They had found that with copper wire the accumulation of snow began 
very much earlier than with steel, and it began to fall off alao very much 
earlier. On the occasion of the storm in February, 1900, he noticed 
copper wire accumulate snow to the extent of 3 in. in diameter in a few 
minutes, whereas the snow on the iron wire was only ! in. to Lin. thick 
at first, although the iron wire was the thicker, the gauges being copper 
150 Ib. per mile. iron 400 1b. per mile. After the Inps> of a short time, 
however, both hid apparently accumulated snow to the same diameter. 

Prof. G. D. А. Parr asked, with regard to the type of suspension insu- 
lator shown, whether there was not a considerable amount of chating due 
to the action of the wind in drawing the cable backwards and forwards 
through the sleeve. | 

Мг. Е. TavgsriEtD was impressed by the great number of switches 
provided for different cross-connections, &c., in the diagrams. 

Dr. Pont did not agree with Mr. Tavlor's explanation of the well-known 
fact that cach added unit raised less than proportionately the flash-over 
voltage of an inaualtor. The reason lay primarily in the unequal distri- 
bution of the electrostatic stresses. In the case of irsulators of the kind 
under consideration the ionisation of the air duc to silent discharges 
which preceded the actual flash-over were of considerable importance in 
determining the flash-over voltage. Не also disagr»ed with Mr. Taylor 
as to the complication of the high voltage direct-current system. А 
feature of the Thury system was its extreme simplicity. The true 
reasons why this system had not made more rapid progress were the 
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greater cost of the generating plant and the constancy of the CR losses, 
As, however, Mr. Taylor in connection with three-phase lines referred to 
leakage and corona losses amounting to lkw. per mile and of charging 
currents corresponding to 20,000 k.v.a., the prospects of the Thury 
system for long-distance transmission appeared to be very bright. 

Mr. C. Wane (communicated) said the strength of wood poles had been 
amply demonstrated by tests made a few years ago, also G.P.O. tests ; 
and their durability, when properly ereosoted. was shown by the number 
in use for all purposes in this and other countries; A life of 30 years for 
steel towers was only attained by continual painting. Un preserved 
wood poles in America might have a life of 12 years, but the average life 
of properly treated wooden poles was 25 to 30 years. Wooden poles were 
eonsiderably cheaper than steel ones of equal size or strength. 

Мг. G. GILLETT also referred to the short life stated for wood poles, his 
experience placing this at least seven years more, 


CORRESPONDENCE. 


pee 
DUBILIER'S NEW COMMERCIAL WIRELESS 
TELEPIIONE. 


TO THE EDITOR OF THE ELECTRICIAN, 


Siz: Tread with much interest the unjust criticism of Dr. 
Lee De Forest in vour columns of February 3rd on my wireless 
telephone system. 

In 1904 I began research and experimental work in. wire- 
less telephony, and since have striven purely from а scientific 
standpoint to makesuch improvements and designs as will render 
it a commercial possibility. Relative to the equipment of the 
American battleships the following letter is self-explanatory :— 

Washington, D.C.. May 18. 1909. 
Department of the Navy, Bureau of Equipment. 

MapaAM : In reply to your letter of May 14, 1909, requesting informa- 
tion concerning the radio- wireless telephones installed upon the battle- 
ships prior to their voyage around. the world, the Bureau informs you 
that this apparatus was installed largely as a matter of experiment upon 
vessels of the fleet in order to determine its usefulness, if any. to the needs 
of the naval service. The apparatus was purchased outright from the 
Radio-Telephone Company of New York, and that Company has no 
further monetary interest in И whatever. As a satisfactory means of 
eficient communication between vessels. thes? wireless. telephones 
have proved to be a failure, and in some cases they have been removed 
from the vesselson which they were installed. The Bureau contemplates 
their removal from all vessels at a later date.— Respectfully, 

L. S. THOMPSON, 
Miss Annie May Simpson, Acting Chief of Bureau of Equipment. 
1,133 E. Forsythestreet, Jacksonville, Fla. 

In a suit involving the Stone pateuts fought in the United 
States Circuit Court. Trenton, N.J.. and in which I was called as 
an expert along with Prof. А. E. Kennelly for the defendant, it 
was showa clearly that the Stone рае were inoperative for 
the purpose of wireless telephony as they employed disrupted 
discharges. 

In Тнк Exvecrrictan, Vol. L., p. 1064. an article appeared on 
“ Undamped Waves in Wireless Telegraphyv." Here it is 
pointed out that Messrs. Н. T. Simon and M. Reich have suc- 
ceeded in applving sustained oscillations of a very high fre- 
quency by а modification of the Duddell are. In vour issue of 
Mav 1. 1903, Mr. W. Duddell refers to this article, and. ex- 
presses his belief that the singing are is the key to the problem 
of maintaining sustained oscillations for wireless telegraphy, 
and refers to his British patent of 1900, No. 21,629. German 
patent No. 153,792 of Julv 27, 1904, which was granted to 
Simon and Reich, refers to sustained oscillations for wireless 
telephony. In his attack, therefore, Mr. De Forest has evi- 
dentlv forgotten to look a little ahead of the Stone patent to get 
at the root of producing sustained oscillations for wireless tele- 
phony ; moreover, Mr. Stone refers to a spark, which is а very 
brief and momentary discharge, while an are properly means 
a prolonged discharge. As my apparatus does not employ 
sparks or disrupted discharges, 1t cannot be compared with the 
patents mentioned. I only claimed to have tried iron pyrites 
as a detector, although I used them as early as 1907 ; and 
those furnished by Clapp Eastham Co., of Boston, seemed to 
give me the best results. It is ridiculous to refer to the double 
transmitter device as his. This is as old as telephonv itself. 

If the writer does not believe we can build these for S75 I 


will undertake to do so for him, and for your readers! sake I 
will give an itemised account. 


Two ehykecoila о $3.00 
One lamp resistin Cuna nr ER E NA ae 6.50 
One ИР. 14.00 
One Condens r о о e E Ta а erani 1.50 
One tuning transformer .... а ааа вне ньне 2.50 
One transmitter (ЧоцЫе)....... ини лн... 1.00 
UE Pd undc dero 10.00 
MD О О ЛТ Г Л УГ ГЕ МЧК 1.50 
Labour and miscellaneous раз... 29.00 

(bci $75.00 


This ts for a single apparatus, and when built in quantities 
can probably be made at half that price. In conclusion, I may 
say that his statements were entirely uncalled for, he not beiug 
familiar with the particular apparatus described.—I ат. &с., 

Seattle, Wash., Feb. 17. Wm. DuBILIER. 


JAMIESON'S “ELEMENTARY MANUAL ON APPLIED 
MECHANICS." 
TO THE EDITOR OF THE ELECTRICIAN. 


Мк: Mv atcenüon was recently drawn to your review of ihe 
winch edicion of my “ Elementary Manual on Applied Mecha- 
ев?” Te is in such strong contrast £o the excellent and sug- 
gestive one Which you printed on December 18, 1908, in THE 
ELECTRICIAN, upon che appearance of the previous, or eighth, 
edition of che same book, thai I hope you will pardon me for 
taking this somewhat tardy opportunity of criticising it. 

In the first place vou refer to my having transferred Lec- 
tures XXIV. and XXV. (which appeared in ihe eighch edition) 
to mv more advanced book on the * Theory of Siructures " as 
* unfortunaie.” These two lectures dealt wich the “ Bending 
and Shearing Scresses in Beams and Girders ". under different 
condicious of support and loading. Before making this transfer 
I considered the change mosé carefully, and made it for the 
following very good reasons :— 

1. In your review of the previous eighth edition you вау: 
“ Even advanced studenes find chat chev do noc clearly under- 
stand the uses of the bending and shearing force diagrams. or 
the intimate relationship that exists between them." With 
chis statement Г thoroughly agree, and I ат now trving to 
simplify, or here and there уату, “the method of treating 
this important subject,” as suggested by vou. 

2. You also said in vour previous review of the eighth 
edition: * it is certain that the average first-vear student, 
owing to the short time a his disposal, cannot grasp all the 
subject macer concained therein.” With this statement 1 
also agree. In fact, I found chat the two lectures already 
referred to really required £o be subdivided into at least four 
demonsivations, aided by more numerous practical examples, 
before ihe average first-vear student could comprehend the 
more elementary cases. "This was too great an inroad upon 
* the short time at his disposal,” seeing that he had to study 
and сту to comprehend the more elementary, but nevertheless 
verv important, parts of mechanics. 

3. The Board of Education still embrace, in their stage 1, 
under one examination paper, the whole range of Elementary 
Applied Mechanics upon (a) “Strength of Materials and 
Structures " and (b) “ Machines and Hydaulics," instead of 
two separate papers, as they now do in their stages 2 and 3. 
From a very close observation of the papers set during the last 
few years, I find that stage 1 students have not been asked to 
solve more than about one question in 12 on bending and 
shearing stresses. And they are given a choice of 50 per cent. 
more questions than the maximum number which they are 
permitted to attempt. 

4. Consequenily, all good earnest teachers and students have 
found that. my Manual more than covered the remainder 
of the Board's syllabus for stage 1 in a verv detailed manner. 
There are in it such a large number of practical illustrations 
with examples to be worked out, that 16 ensures, if carefully 
studied, a first-class pass as well as a good, sound elementary 
preparation for tackling the more advanced stages 2, 3 and 
ultimately Honours. 
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It is my own private opinion that the Board of Education 
should follow the good example so admirably set by the Ins- 
titution of Civil Engineers in connection with their Associate 
Membership bi-annual Examinations, and thus boldly divide 
this wide and growing subject of Applied Mechanics into five 
separate distinct sections. 

Your last review simply says: “ The last lecture has been 
enlarged by the incorporation of, amongst other maiter, four 
full-page illustrations of a new set of standard English length 
gauges.” Well, sir, I have always credited THE ELECTRICIAN 
with aiming for the highest accuracy and with actually producing 
first-class illustrations. I believe that if you, as well as others, 
will kindly look at these six illustrations, and examine critically 
the National Physical Laboratory’s report upon them, you will 
all say that I have done a very good thing in bringing so pro- 
minently before the young mechanic, mechanician and engineer 
not only such excellent illustrations, but such a high standard 
of accuracy. This was the chief aim in life of the great Sir 
Joseph Whitworth, the father of gauges and of accuracy in 
workmanship, as concisely related by me on p. 358 of my 
Manual. I did so quite impartially, and simply for the benefit 
of the student, for I do not personally know anyone connected 
with che firm who produce these new English gauges. 

Finally, your * wee bit tiftie” at one figure on p. 190 has 
no doubt been noticed with а smile by everv student who has 
examined the book. The blocks for these figures were reduced 
by the photo-electrie process direct from tracings of the well- 
known lathe-makers’ working drawings. But after I had got 
all the numerous “index letters " put on and the “ index to 
paris” drawn up, the block makers’ “ artist " thought fit (as 
агїїзїв will often do) to shade the top of the hexagon turret 
of the lathe saddle, so that iè looks cylindrical instead of 
hexagonal! I had no opportunity of remedying this amusing, 
harmless mistake except by ordering a new block! 

I do like a good critical review, so long as iċ is fair and square, 
and stimulating to both the author and his readers, but vou 
have been somewhat slack and depressing this time.—I am, &c., 

16, Rosslyn-terrace, Kelvinside, ANDREW JAMIESON. 

Glasgow, W., Feb. 20. 

We have submitted the above letter to the reviewer, from 

whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In his letter, of which vou have sent me a proof, the 
author of the above book complains that, whilst the review of 
the 8th edition (see issue for December 18, 1908) was fair and 
square, that of the 9th edition is not so. 

It seems advisable, therefore, to examine in detail the latter 
review to find out whether Prof. Jamieson’s complaints and 
criticisms are warrantable or otherwise. We тау consider 
the review sentence by sentence letiering each sentence for 
convenience of reference :— 

А and B. “ The main difference between this edition and its 
predecessor is in the deletion of the two chapters dealing with 
bending and shearing. It is understood that these chapters, 
somewhat elaborated, appear in the author's new book on 
‘Theory of Structures. " As Prof. Jamieson admits the cor- 
rectness of these statements, comment is unnecessary. 

C. “ So radical an alteration is unfortunate, inasmuch that 
the 9th edition does not now cover the first year work for the 
Board of Education examination in applied mechanics." 
Prof. Jamieson in paragraphs 3 and 4 of his letter admits that 
the 9th edition does not cover the Board of Education first 
year work. Не then proceeds to ventilate his opinion as to 
what the requirements of this examining board should be—a 
matter quite external to the review. Since the 8th edition 
covered this portion of the syllabus, surely the deletion in the 
ninth of all of the work on bending and shearing is unfortunate, 
and is indeed а radicalalteration. Whilst the deletion of much 
of this work is commendable, the deletion of all of it is not so. 

D. “The last lecture has been enlarged by the incorpora- 
tion of, amongst other matter, four full-page illustrations of a 
new set of standard English length gauges." This is quite in 
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order, and is admitted as being so in the continuation of par, 4 
of Prof. Jamieson’s letter. His complaint seems to be that the 
reviewer did not give a lengthy dissertation on these gauges, 
and mention incidentally Prof. Jamieson’s wisdom—or lack of 
wisdom—in introducing such new matter. It rests with the 
reviewer as to what shall be mentioned in the review—not with 
the author. He has no room for complaint so long as the 
review is truthful and accurate. 

E. “ There are sundry slight alterations noticeable; in the 
revision а few matters requiring amendment have seemingly 
been overlooked—for instance, the front elevation of the lathe 
turret shown on page 190 is not in complete agreement with the 
plan view." Prof. Jamieson, whilst admitting the correctness 
of this statement, tries to justify the retention of a mistake by 
slurring the capabilities of the lithographers. He says that 
they were unable to remove а few lines. Yet he assures us that 
they added letters and lines—a much more difficult work ! 
Then he says that the mistake is amusing and harmless! The 
continued retention of a mistake, known of for many years 
during which there has been ample opportunity to rectify it, 13 
not a very satisfactory credential for any author, particularly 
for an author of engineering works. 

Е. “ The size of the book remains as hitherto." 
tion has been taken to this statement. 

The foregoing analytical consideration of the review shows 
Prof. Jamieson’s attack on the review and the reviewer to be 
unjustifiable and unworthy of further consideration. The 
review is strictly honest, quite neutral—neither lauding nor 
depreciating the book—and points out the difference between 
the ninth and the previous edition, upon which a criticism was 
given, and to which allusion is made in the preface to the 9th 
edition. 

This letter commences and finishes the correspondence, as 
far as concerns the reviewer, between Prof. Jamieson and 

Feb. 24. THE WRITER or Bora REVIEWS. 


No excep- 
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ELECTRIC HEATING AND COOKING DEMONSTRATION 
AT BATTERSEA POLYTECHNIC. 


At the annual conversazione held at Battersea Polytechnic on 
Saturday evening last an instructive exhibition of electrie heating 
and cooking had been organised by Мг. А. W. Ashton. head of the 
electrical engineering department. In view of the importance of 
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* ELECTROYL ' HUMIDIFIER. 


familiarising the public with the capabilities of electrical apparatus, 
such demonstrations cannot fail to be of the greatest value, and we 
are pleased to see that districts other than the West End are not being 
overlooked in this educational campaign. The cookery classes of 
polytechnics should certainly provide an excellent opportunity for 
introducing electrical methods of cooking. and we hope that the day 
is not far distant when all such institutions will possess an electric 
cooking installation for educational purposes. 

The centre of interest on Saturday last was undoubtedly the 
Eclipse electric oven, of Electric Ordnance Accessories. The rapidity 
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with which food of all kinds was cooked in this oven must have 
proved a revelation to most of the visitors to this exhibit, and that 
the quality of the dishes left nothing to be desired was attested by 
the way in which the plates of edibles disappeared when placed for 
sampling. It тау be mentioned that a fair-sized chicken was cooked 
to perfection in this oven in 35 minutes. "The electrie power con- 
sumption was 2 kw. ; in the complete Eclipse electric cooker, how- 
ever. this is increased by an electric grill requiring 14 kw. and a hot 
plate of 1 kw. capacity. We were pleased to notice that the firm do 
not cut down unduly the power consumption of their utensils, Thus 
а 2-pint kettle exhibited boiled in less than 12} minutes. 

Messrs. Purcell & Nobbs had an interesting display of "' Elec- 
{тоу " apparatus. This provided striking testimony of the many 
accessories to which electricity can be applied, and which a short time 
ago would have been considered unheard of luxuries, Thus. we may 
instance an electric footstool, an electrically heated towel rail (re- 
quiring about | unit per hour). and a window warmer. which, as its 
name signifies, is placed on the window sill and prevents cold draughts. 
Electric radiators, &c.. were. of course. in evidence. 

The ** Electroyl " humidifier must also be mentioned. This is a 
convenient, portable electric apparatus for increasing the humidity 
of the air in rooms. We believe that a medical authority recently 
stated that in this country we are wont to allow the atmosphere of 
our rooms to become too dry. and that if more moisture were present 
we should find that our rooms would more easily be kept warm. 

The “* Electroyl ". humidifier. which requires about 110 watts. 
comprises an evaporating basin containing a diaphragm of asbestos 
for increasing the surface of evaporation, whilst an electric fan in the 
upper chamber draws air through the perforated dome seen in the 
illustration herewith. and forces it out in a gentle stream through 
the asbestos fabric and perforated gallery supporting the dome. 
In the lower parts of the humidifying vessel is suspended an electric 
heating unit for increasing the rate of production of water vapour 
and for controlling the temperature of the latter. Rooms may, of 
course, be perfumed or disinfected by the addition of perfume or 
disinfectant to the water. The humidifier is specially adapted for 
dining and smoking rooms, railway corrisges. ships’ cabins, &c. 

Among other exhibits were several Bastian “ Quartzlite ^ radiators 
and Dowsing radiators. as well as a number of electric irons, kettles. 
Хе. Demonstrations of electric. welding. jointing of cables, &c.. 
were also given in the laboratories of the electrical engineering 
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depertment of the Polytechnic, whilst а lecture on colour photo- | 


graphy and a demonstration of liquid air were among the technical 
features of the evenings entertainment. which included an excellent 
gymnastic display. concerts (orchestral and vocal) and dramatic 
performances, 


THE TRANSFER OF IHE TELEPHONES. 


A mecting (convened by Glasgow Corporation) of delegates of munict- 
palities, members of Parliament and others interested in the subject was 
held at the Westminster Palace Hotel, London, on Monday, to discuss 
and adopt certain suggested resolutions bearing upon the impending 
transfer of the National Co.'s telephone service to the State. 

The Lord Provost of Glasgow (Mr. McISNES Suaw), who presided, said 
there were present 307 representatives of 103 corporations, 10 county 
councils, 28 urban authorities and other public bodies. The present 
telephone tariffs; he said, were unreasonable, unnecessary and not in the 
best interests of trade and commerce. There should be а Parliamentary 
enquiry set on foot without delay to decide whether the service was to be 


administered locally or nationally, and whether it was to be given at 


rates fixed according to experience and which business men would regard 
as just and equitable. 

Coun, J. ALEXANDER, convener of Glasgow Telephone Committee, said 
Glasgow was the first municipality to establish a telephone system and 
also the first to relinquish its licence, which he was afraid the community 
might have cause to regret. They did not give up their undertaking 
because it was a financial failure—every year showed a credit balance 
after providing for interest, sinking fund ard royalty; but they sus- 
tained a loss in selling their system to the Post Office. 

Мг. A. Ј. Honsos, chairman of Sheftield Chamber of Trade, said it was 
felt that there was little chance of a cheap telephone system if the 
deadening hand of a Government department fell upon it. М here the 
National Со. had to exchange serviecs with the Pest Office there was a 
difficulty in fixing rates, because the Post Office attended to 25 per cent. 
less stations for 25 per cent. more money than the National Co.'s staff, 
which meant that 25s. would be paid for 15s. worth of work. 

Ald. T. J. Нехт (Shoreditch) said Glasgow had an all-round service 
of something like £10, and Hull of something like 6 guineas, but London 
had an all-round service of nearly £17. 10s. Almost every country in 
the world had a cheaper service. 

Other speakers followed in the same strain. 

Ald. Hust then proposed 

“ That it is desirable in the publie interest that Parliament should 
appoint e Select Committee to consider and report. in the present 


session, as to whether it is advisable that local authorities be given the 

option of purchasing or leasing the telephone systems in their areas, 

and, if so, on what terms: and that local authorities and other public 
bodies be entitled to lead evidence before any Parliamentary Com- 
mittee appointed to report on the question." 

Mr. Harrison (Edinburgh) said they all wanted cheap telephones and 
à flat rate, but they did not all want municipalisation. | He did not think 
the Government would give municipal telephones, as they were paying 
an enormous price for the system. and they could not make much out 
of it if the municipalities took all the prime cuts, 

Ald. PLUMMER (Manchester) thought it was only necessary to pass one 
resolution in broad terms asking for an enquiry. 

On the proposal of the CHAIRMAN the resolution was adopted, with the 
words * on the whole question of the future control and working of the 
telephone system " substituted for ‘as to whether it is advisable that 
local authorities be given the option of purchasing or leasing the telephone 
systems in their areas, and. if зо, оп what terms.” 

The second resolution — 

“That no increase be made on telephone charges, whether for un- 
limited or limited user. until such time as the whole question of tele- 
phone control and charges and telephone facilities generally, and con- 
cessions and obligations to local authorities in connection therewith, 
has been enquired into, reported on. and approved by the Select Com- 
mittee referred to. and that all telephone facilities be available to all 
subscribers at the rates in force prior to 1007.7 
The following resolutions were also passed :— 

“That the measured service rates of charge now in operation are 
much too high and are prejudicial to the use of the telephone by small 
traders and others. and that this system of charging should start with 
a much lower minimum and a lower charge per call.” 

"Phat the exaction of junction fees ought to be abolished, ах the 
imposition thereof is а serious disadvantage in business communities. 
and detrimental to the development of telephony in suburban areas.” 


Deputations to the Postmaster-General. 


On Monday evening the Postmaster-General (Мг. Herbert Samuel) 
received а depntation of the delegates, introduced by Mr. Scott Dickson, 
М.Р.. at the House of Commons, to put before him the above resolutions. 

Mr. Samten said he knew that amongst the deputation were many 
who had for years given close attention to the numerous and complex 
technical and financial problems of our telephone policy. and their 
representations were, therefore, entitled to full weight and due respect. 
He agreed that telephony in the United Kingdom was very insufficiently 


developed. Although there had been a great increase in the last 10 years, 
it was little more than in its infaney. Ten years ago there were 200,000 
telephones; Now there were over 600.000. The rates should be placed 


at such a level as would enable interest and sinking fund to be paid upon 
the capital charge, the working expenses to be met. and a moderate profit— 
and по more—to accrue to the taxpayer in consequence of the risk he had 
run. On the other hand, the telephone service ought not to expect to be 
subsidised by the Exchequer. Those. were the principles which would 
actuate him. The resolutions laid before him dealt with the authority 
that was to control the service and the rates that were to be charged. 
So far as he was aware, there was no declared demand on the part of any 
municipality to undertake the telephone business. He had no objection 
whatever on principle to municipal trading in spheres which were care- 
fully chosen for their suitability, but he had arrived at the conclusion 
that the telephone service was not a field in which the municipality could 
adventure with advantage. The ordinary municipality. even the great 
municipality. was seldom in a position to have at its command experts 
of the calibre which the great Government departments could. secure. 
American experience had shown that it was most necessary that capital 
for telephone purposes should always be available in advance of the 
immediate demand. They must have spare plant. and must never wait 
until pressure existed and discontent arose. A Government department 
was in a much better position, when it had once secured. powers from 
Parliament, to raise from the Treasury. whenever needed, the capital 
that was required than were municipalities scattered thronghout the 
country. А most important consideration was trunk communications. 
Jf they had different systems under different management in different 
towns efficiency must suffer. The municipal area was not the natural 
telephone area, and difficulties of convenience, rates and wayleaves 
would constantly arise with the surrounding authorities and the villages 
and rural districts. Мапу people thought that there were drawbacks 
connected with State management in the lack of private interest and 
profit, but that applied to an almcst equal extent to municipal manage- 
ment and control. In 1899 Parliament passed an act which authorised 
the municipalities to undertake a telephone service. Sixty authorities 
were known to have given close consideration to the subject. Of the 60 
only 13 applied for licences, and only six actually started а municipal 
service, and of the six only two now survived, two having been sold to the 
Post Office and two to the National Telephone Со. He did not think 
that he would be justified in asking Parliament to appoint a Select 
Committee to examine into that aspect of the question. With regard to 
rates, it should be obvious to everyone that it was impossible to revise 
the present rates or to decide the proper charges until they knew what 
was to be the cost of the plant they were buying. И would be an annoy- 
ance to the community to charge the rates on Jan. 1, before he knew what 
the cost of the service was going to be, and then a few months later 
change the rates again after the award had been given. The whole 
weight of expert telephone experience т England and America was 
against the principle of a flat rate with unlimited service. With reference 
to Glasgow's telephone experience, it had not been entirely fortunate. 
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They gave a five guinea flat rate and put by a sinking fund on the basis 
of 30 years’ purchase. Half the operators in Glasgow received wages of 
Os. à week or less, and 246 out of 302 received wages of 12s. а week or 
under. Yet, after five years, the undertaking had to be given up on 
financial grounds. 

Mr. STEVENSON (Glasgow) said the representatives from Glasgow did 
not admit a single word of that report. 

Mr. SAMUCEL said he had gone into the facts most carefully. After five 
years the plant was valued by the Post Office at £258,000, and purchased 
at £305,000. Since then the Post Office had had to spend £100,000. to 
provide a really adequate plant. He did not say G lasgow Corporation 
did not render a useful service in securing lower rates, but the rates the vy 
gave were unremunerative and. brought their enterprise to the ground. 
When the arbitration had been comple ted he wonld have no objection 
to the holding of an enquiry into the proposals. He did not wish to give 
я definite pledge that the enquiry should be held, but if the important 
interests concerned desired that their views should be heard when these 
rates were being eonsidered he gave a ready undertaking that the oppor- 
tunity should be afforded. 


A rimilar reply was given to a deputation from the National Chamber 


of Trade. 


LEGAL INTELLIGENCE. 


eee 


Lepel and Telefunken Wireless Telegraph Patents. 


In our issue for Jan. 13 (p. 524) we announced that the Imperial 
GERMAN Patent Office had granted а patent to Baron von Lepel for what 
js called the “singing spark " system of wireless telegraphy, although 
the Gesellschaft für Drahtlos? Telographie (Telefunken Co.) and С. Lorenz 
Akt.-Ges. of Berlin had opposed. The reasons given for this decision are 
set out by the German Patent Office as follows :— 

И has been made clear by the vecbal explanations of the partics at the 
hearing that the specification in question has for the first time supplied a 
practical solution of the problem of transforming large quantities of 
energy by tlie use of low voltages and without blast magnets or a hydro- 
genous atmosphere such as аго used Бу Poulsen. This has been obtained 
by the use of electrodes having large area in comparison with the distance 
between them. ‘The tendency to produce a Poulsen are which occurs in 
going from large to small gaps disappears again by further reduction of 
the gap, the most favourable conditions for the disappearance of this 
tendency being a gap of between 0 mm. and 0-5 тт. It is true that this 
action of small spark-gaps is mentioned in the ‘ Physikalische Zeits- 
chrift " for 1906, p. 871, but only purely scientific questions are dealt 
with, no mention being made of the type or magnitude of the source of 
current nor of the kind or dimensions of the electrodes. The applicant 
cannot be denied the merit of having rendered these scientitie discoveries 
of Wien technically useful. for he has shown what arrangement of elec- 
trodes must be used in order to transform large energies with Wien's 
sparks of low tension. Although such an arrangement of electrodes may 
have been already known for other purposes, it could not thence be con- 
cluded that just such electrodes would vender Wien's sparks of technical 
value. No doubt the argument of the opponents, that neither in the 
claims nor in the description is there given а numerical statement of the 
length of the gap nor of the voltage, must be considered. Since, however, 
it is clear from the description that the distance between the electrodes 
corresponds to the thickness of an indiarubber membrane or of a sheet of 
paper, it is sufficiently clear that the gap cannot be more than 0:5 шт. 
From this small spark length it further follows, with perfect certainty 
to any skilled constructor, that only small voltages сап be dealt. with, 
since with a larger gap an are would be produced ; and since with such 
a gap as this a short-circuit would occur between electrodes at less than 
0-5 mm. apart if high tensions were used with a continuous source of 
energy. There ix, hence, по sufficient cause shown for any alteration in 
the explanatory matter, in the chief claim or т the description of the 
spevification. No proof of want of novelty has been brought against the 
sub-claim. For even though it was known that an insulator would 
prevent the passage of a spark, it could not thence be deduced that in the 
present case an air space closed on all sides would lead to a practically 
useful result. 

The claims of the von Lepel German patent (24.757, filed Aug. 20, 
1907) are as follows :— | 

1. Generator for the production of rapid el»etrical oscillations from 
direct or alternating current, consisting of two electrodes between which 
an electrical discharge takes place, and with which one or more oscillating 
circuits are connected in parallel, characterised by the faet that the work- 
ing surfaces of both electrodes, of which the negative must be metallic, 
are parallel to one another and are separated by a gap which is small in 
comparison with their area. | 

2. Generator according їо Claim 1 characterised by an arrangement to 
prevent. the discharge travelling to the edge of the electrodes, consisting 
of an annular layer of a suitable insulating material preferably paper, 
between them. 

extraets from claims of Telefunken Сох German patent (filed Aug. 
20, 1908) : 

Patent claim . . . consisting of two electrodes pressed against 
each other with intermediate insulating material, characterised by the 
fact that at the ends of th» insulating material the distance of the еее 
trodes is greater than in th sparking: spaec. 

2. Spark-pap according. to Claim 1 characterised by a ring-shaped 
Bparhing space, 


No. G. 27.164. filed June 23, 1908. laid open April 13. 1909 :— 

Claim 1. Disposition of two modifications of the Wien process of pro- 
ducing electric oscillations (hissing spark) gap. in which several spark- 
gaps are connected in series, characterised by the fact that the electrodes 
of the spark- “Kap. which consist of not easily volatilised heat-conducting 
material, are in the shape of plates and are at or about the same distance 
from each other for an area, which is considerable in comparison with the 
spark-gap. 

No. Ө. 28,198, filed Мау 16, 1008, laid open April 13, 1909 :— 

Claim...) characterised by the fact that the spark-gap is en- 
closed хо as to be as far as possible air-tight. 


In connection with the Birrisir application of William P. Thompson 
for letters patent No. 6.424, dated March 17, 1909, opposition was entered 
as agent for the Gesellschaft für Drahtlose Telegraphie (Telefunken), 
by Baron von Lepel to the grant of a patent on the grounds e the 
invention had been claimed in the complete specification No. 17.349 of 
1908 (von Lepel), the patent on which, when granted, would bear date 
Aug. 20. 1907, and also in the complete specification of British patents 
Nos. 3.783 of 1907 (Levy), 2.847 of 1907 ( Fessenden) and 23,170 of 1908 
(Manders); and (2) that the nature of the invention or the manner in 
which it was to be performed was not sufficiently or fairly described and 
ascertained in the complete specitication. 


The claims in the Telefunken Co.'s British specification, No. 6.424 of 
dd are as follows : — 


Ап apparatus for producing but slightly damped electrical oscilla- 
iu. by the shock excitation method and employing a very short spark- 
кар having parallel electrodes, т which these electrodes are made of a 
material which conducts heat as well as or better than gold. 

2. A modification of the arrangement set forth in Claim l in which 
only the working surfaces of the electrodes are composed of а material 
which conducts heat as well as or better than gold. 

З. An apparatus for producing but slightly damped electrical oscilla- 
tions as in Claim 1. in which the sparking chamber of the spark-gap is 
absolutely or approximately hermetically closed. 

4. Ап apparatus for producing but slightly damped electrical oscilla- 
tions as in Claims Land 3. in which the substantial hermetic closing of the 
sparking chamber is effected by means of an insulated ring arranged 
between the electrodes and serving for spacing the electrodes at a uniform 
distance apart. 

An arrangement for producing but slightly damped electrical oscil- 
lations as in Chum 1, in which the electrodes are held at equal distances 
apart by means of interpolated insulating bodies, the electrodes being so 
formed that the insulating surface separating one electrode from the 
other is of greater width than the spark-gap between the electrode, 

6. Ал apparatus for producing but slightly damped electrical oscilla- 
tions as in Claims 1 and 6, in which the members forming the separate 
spark-gaps of a saries sparking section are combined with suitable cooling 
devices, substantially as described. 

7. Ап apparatus for producing but slightly damped electrical oscilla- 
tions as in Claims 1 and 7. in which the cooling devices arranged between 
the members forming the separate spark sections are made hollow and 
filled with a fluid or gaseous cooling medium, substantially as described. 


8. Ап apparatus for producing but slightly damped electrical oscilla. 


tions as in Claim 1, with series sparking sections, in which the separate 
electrodes are arranged side by side and separately easily removable in a 
frame common to all, substantially as deserihed, 

9. In apparatus for producing but slightly damped clectrieal oscilla- 
tions, the combination with an oscillation circuit containing spark-gaps 
of the kind describe in Claims 1-5 of means for feeding the oscillation 
cireuit from an alternating-current machine. 

The claims in von Lepel’s British specification No. 17.349 of 1908 are 
the same as those of his German specification given above. 

In giving his decision, the ComMPpTROLLER-GENERAL said applicant's 
invention related to apparatus for produci ing rapid and slightly damped 
electric oscillations suitable for use in wireless telegraphy. The method 
employed was that suggested by Prof. Wien, and known as “shock ex- 
citation.” The original suggestion appeared in a report of experiments 
by Prof. Wien in the © Physiklische Zeitschrift." Wien had been investi- 
gating the well-known phenomenon of the double wave that arises when 
a secondary circuit tuned to the same frequency as а primary circuit was 
closely coupled with it. He obtained resonance curves for spark-gaps 
of various lengths, and discovered that, although a double peaked curve, 
indicative of the double wave, was obtained with a spark length of as 
little as 0-5 mm., when that distance was still further reduced а third 
maximum appeared on the resonance eurve between the origina] pair of 
maxima, and when the spark length was reduced to 0-15 mm. that 
became a sharply defined maximum. completely overshadowing those 
previously existing, and representing a single. oscillation corresponding 
to the natural frequency of either circuit. Wien suggested that that 
phenomenon could only be explained by assuming that the damping of the 
spark in the primary circuit was so great that the oscillations in the cireuit 
rapidly vanished, and oscillations continued in the secondary circuit as 
if it were an uncoupled and independent system. The generation of 
oscillations in that manner was known as "shock excitation.” The 
apparatus employed by applicant for shock excitation consisted of a pair 
of parallel metal electrodes placed very close together, the metal being one 
that conducted heat well, in order that the necessary damping of the dis- 
charge by cooling shall be effectively brought about. The claims were 
limited to metals that conducted heat as well ax; or better than, gold, 
which amounted practically to a claim for copper or silver electrodes only. 
Various constructional forms of simple and series spark-vaps were 
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described and claimed, some of those being water cooled. but they all 
involved the use of parallel copper or silver electrodes placed so close 
together as to damp out the primary discharge and enable the secondary 
system to be excited by shock. 

Of the four specifications cited in the notice of opposition, that of the 
opponent himself was the only one he need closely consider, There was 
no suggestion that the specification of Levy, Fessenden or Manders related 
to shock excitation systems, and to his mind the fact that spark-gaps 
comprising parallel metal electrodes had previously been used (as, for 
instance, by Levy) was immaterial per s^. The shock excitation system 
ditfered essentially both from the systems in which the usual more or less 
damped oscillations passed through the gap in the primary cireuit and 
induced. corresponding oscillations in the secondary circuit until the 
primary oseillations die out, and systems in which undamped oscillations 
were produced in an clectric are, as in the well-known methods of Duddell 
or Poulsen. The opponents specification, No. 17.349 of 1903, related 
(like that of applicant) to apparatus for producing high-frequency electric 
oscillations suitable for wireless telegraphy. His discharge gap consisted 
of two parallel or substantially parallel electrodes, preferably both of 
metal. either in the form of two opposed discs or two cylinders or two 
eones, the one fitting within the other. The working surfaces of those 
electrodes were stated to be placed so close together that the distance 
between them was * very small" in comparison with the extent of the 
working surfaces, and a further measure of the sparking distance con- 
templated by the opponent was furnished by the fact that he referred to 
the distance between the electrodes normally employed in methods 
involving the principle of the musical electric are as a “ comparatively 
great distance." It thus appeared evident that the opponent's discharge 
gap was intended to be small compared with the distance that separated 
the electrodes in the well-known Poulsen are generator as normally used. 
No actual dimensions were specified, but the character of the discharge 
was stated to be intermediate between an are and а spark. The space 
hetween the electrodes might be filled with air or other gas, or a paper or 
similar insulating annulus may separate the electrodes, the discharge 
originating in the centre and working outwards. It was further stated 
that the production of effective high-frequency currents was rendered 
possible by the fact that in the arrangement of cireuits used for most 
purposes the discharge gap was not included in. the main oscillating 
стен; the losses which would occur if the oscillations traversed the 
gap being avoided by giving the main high-frequency current a path 
consisting only of metallic conductors or condensers. That statement 
appeared to imply that the oscillations failed to persist in the gap, but 
persisted elsewhere. It appeared to him that the success or otherwise 
of the opposition depended entirely upon the question whether von Lepel's 
system. as disclosed in the specification under consideration, was or was 
not а shock excitation system. There was an obvious and close resem- 
blance between the discharge gap described by applicant and that of von 
Lepel. If he were satistied that von Lepel had no idea of emploving the 
minute gap necessary to produce the high degree of damping of the dis- 
charge on which the phenomenon of shock excitation depended, he should 
find it difficult: to refuse the scaling of a patent to applicant on his 
specification as it stood. His claims were absolutely limited to the shock 
excitation method, and parallel plate metal electrodes in themselves had 
been deseribod in other prior specifications besides that of von Lepel, 
some of which had long become public property. On the other hand, if 
von Lepel described a shock excitation svstem, the opposition must 
necessarily be in а large measure suecessful, for the difference between 
the two inventions amounted then to the fact that applicant claimed 
copper or silver electrodes, whereas von Lepel did not. restrict himself to 
particular metals, and that certain structural forms of water-cooled and 
other electrodes not described in von Lepel’s specification were claimed 
by applicant in his claims 5, 6. 7 and 8. He found it difficult to draw 
from von Lepel’s speciticatign the conclusion that the discharge he pro- 
posed to utilise was of the nature either of an are or an ordinary partially 
damped oscillatory spark discharve. It took place between parallel 
metal electrodes placed considerably closer together than the electrodes 
of a Poulsen arc generator, from which he thought it was not unreason- 
able to assume that a much greater tendency to damp out the discharge 
by cooling would manifest itself. Finally, it was stated that the oscilla- 
tions did not persist in the gap, but persisted in an oscillation circuit 
external to it. The cumulative effect of those statements appeared to 
be such as practically to negative the idea that the discharge was either 
an are or an oscillatory spark discharge only partially damped. 

A suggestion was made on behalf of applicant that experiments should 
be authorised to ascertain independently the facts as to the nature of the 
discharge and of the oscillations generated. Не was not prepared, how- 
ever, to embark on such an experimental investigation except in ex- 
ceptional cases, or where no decision was otherwise possible. The 
opponent’s specification was. he thought. quite reasonably open to the 
construction that a system of shock excitation was described and claimed, 
and in view of the comparatively trifling ditferences between the dis- 
charge gaps described in the two specifications, he should have felt diffi- 
culty in refusing a request by the opponent for the eancellation of the 
first four chums of applicant. The opponent was, however, prepared to 
assent to applicant's claims remaining as they stood, and in view of the 
fact that the opponents specification was open to a construction that, 
whether it be correct or not, rendered applicant's statement of claim to a 
large extent a repetition of that made by the opponent, he thought that 
applicant's specification onght not to issue without a reference in the 
usual terms to von Lepels specification. “He could not take the view that 
the description of th: generator in the opponent's claim 1 as “ connected 
in parallel with one or more oscillation circuits " did not introduce a 
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limitation as to the circuits employed that placed applicant's invention 
outside such а claim. He thought that the claim, so far as it applied to 
the system shown in Fig. 3 of von Lepel’s drawings fairly described the 
generator or gap D as in parallel with the two oscillation circuits (K1, K2), 
and that. аз the circuit K2 might be dispensed with, it was not unreason- 
able to include such a modification by the words “ one or more.” When 
the circuit K2 was absent, the systent was substantially that shown in 
Fig. 15 of applicant's drawings. Having come to the conclusion that the 
legitimate interests, both of the opponent and the publie, require that 
applicant's specification should contain a reference by number to that of 
the opponent, he had further to consider whether that reference should be 


supplemented by references to the other patents cited in the notice of, 


opposition. The prior patents of Poulsen, Kinraide, Manders, Johnson, 
Levy and Fessenden did not disclose systems of shock excitation, and 
afforded, in his opinion, no substantial ground of opposition to the grant 
of a patent on the present application, He had no objection to applicant 
directing attention to those specifications, if he desired, but he was 
satisfied that there was not sufficient ground on which he could require 
the insertion of a reference to any of the specifications т question apart 
from that of von Lepel. He decided. therefore, that applicant's specifica- 
tion must b» amended in the following manner :— 

1. The preamble to the claims to read as follows: “ Having now 
particularly described and ascertained the nature of the said invention, 
and in what manner the same is to be performed, as communicated to me 
by my foreign corréspondents, 1 declare that I am aware of the patent 
specification of Egbert von Lepel No. 17.349 of 1908, dated Aug. 20, 
1907, and I desire it to be understood that I lay no claim to anything 
described or claimed therein, but what Eclaim 18...’ If within 14 days 
applicant notified him of his desire to refer by пате and number to other 
prior specifications among those cited in opposition or referred to in the 
declarations, the preamble should be further amended accordingly. 

2. The meaning of claim 5 to be more clearly expressed by cancelling 
the fourth and fifth lines of the claim and substituting the following 
words: “Тһе distance by which one electrode is separated from the 
other adjacent to the insulating body is greater than the width of the 
spark-gap.” Some clerical errors were also corrected, and 20 guineas 
were awarded to the opponent in respect of costa. 

The proceedings before the Comptroller-General were conducted by 
Messrs. W. P. Thomson & Co., assisted by M. Pichon (of the Telefunken 
0.) : and Mr. А. J. Walter, K.C., and Mr. J. Hunter Gray, instructed by 
the agents (Messrs. Abel & Imray) appeared for the opponent. Prof. 
Silvanus Thompson and Dr. J. Erskine-Murray acted as experts respec- 
tively. 


Licences for Electromobiles. 


At Marylebone (London) Police Court on Tuesday, a defendant was 
summoned Бу London County Council for keeping а motor car 
without a licence. The summons was issued under a Treasury Regula- 
tion which defendant contended was ultra vires, as there was no autho- 
rity given bv the statute to make it. He said he bought an electric саг 
about three vears ago on the understanding that it was of 4! н.р. When 
the Finance Act came into force he paid a licence duty of £2. 2%. under the 
scale for cars " not exceeding 61 н.р. The Council now demanded а 
further £2. 23. The Treasury Regulations provided that" anv motor car 
deriving its motive power or any of its motive power otherwise than from 
an engine worked by evlinders shall be deemed to be of a hoise- power 
exceeding 12 and not exceeding 15," the licence duty for such а car being 
fixed at £4. 45. The sole authority given under the statute, however, was 
“that the unit of horse-power for the purpose of any rate or duty in the 
said schedule shall be calculated in accordance with the regulations made 
by the Treasury for the purpose." This means, defendant contended, 
that the Treasury were to make regulations by which persons could ealcu- 
late the unit of horse-power of electric or other than evlinder cars, and 
pay accordingly, but it was not within their power to fix an arbitrary and 
excessive horse-power, 

Mr. CARTER (for the L.C.C.) said the regulation was good, [t was 
fairly саку to fix the horse-power of cars worked by pistons or evlinders, 
but there was no satisfactory method of calculating the horse-power of 
electrically-driven cars ; henee the fixing of the minimum at 12. 

Defendant said it might. be difficult, but that was a matter for the 
Treasury. Не had paid the £4. 48. licence under protest, but refused to 
рау a“ compromise fine." 

Mr. CARTER then withdrew the summons. 


Alleged Conversion of Goods. 


Judgment was given by Mr. Justice Phillimore on Thursday in an 
action brought by the Armorduct Mfg. Co. (Ltd.) against the General 
Incandescent Co. Defendants, said counsel, are manufacturers. ard 
importers of incandescent light fittings and dealers in electric appliances. 
Up to Sept. 16, 1906, it was said by plaintiffs, both they and defendants 
had depots for the sale of goods at Nottingham. and at the plaintiffs? 
depot was one Samuel Haynes. who had their goods in charge. Plaintiffs 
said that Haynes supplied orders given to defendants out of plaintiffs’ 
stock to the amount of £200, which they claimed against defendants. 

Defendants denied plaintiffs’ statement or that they were liable: but 
the jury found for plaintiffs, and his lordship entered judgment for them, 
with liberty to apply for an inquiry if the parties were unable to agree 
as to the amount. Lr "D T TS LM By i 
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Tube Railways and Land Tax. 

Tn the Chancery Division on Saturday Mr. Justice Swinfen Eady 
delivered. judgment in a special case, Centre! London Railway Co. v. 
Commissioners of Land Tax for the City of London. The action raised 
the question of the extent to which the plaintiffs’ railway and works were 
liable to land tax. 

His LonpsmiP decided that plaintiffs were not liable to pay land tax 
in respect of so much of their railway and works as was under lands, 
tenements or hereditaments which had been exonerated from the land 
tax before the construction of the railway, but were liable to the tax in 
respect of so much of their railway and works as was situated under 
lands, tenements or hereditaments not so exonerated, and also that where 
the tax had been redeemed in respect of land or houses abutting on the 
public street or highway the exoneration did not extend to the middle 
line of the street or highway, as claimed by plaintiffs. There was no 
order as to costs. 
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Reorganisation & Control, &c., Co. v. International Motor Traffic 
Synd. & Brighton, Preston & Hove Omnibus Co. 

In the Chancery Division on Monday Mr. Justice Neville heard an 
application by Mr. C. E. Jenkins, K.C., for leave to serve short notice of 
motion on one of the defendants to restore the action for further considera- 
tion on two points, The action brought by plaintiffs asked for a declara- 
tion that certain omnibuses and parts which were formerly the property 
of the London Electrobus Со. (Ltd.) had been wrongfully assigned to the 
Brighton Omnibus Co., and should be delivered up to plaintitTs. 

The proceedings in the action were fully reported in THe ELECTRICIAN. 

After hearing Mr. Jenkins, his lordship gave the leave sought for 
Monday nest. 


London Electric Supply Corpn. (Ltd.) v. Westminster Electric Supply 
Corpn. (Ltd.) 

This action, which is brought to decide certain points in connection 
with an agreement. between the parties, was commenced before Мг. 
Justice Joyce in the High Court, London, on Wednesday, and was con- 
tinued yesterday (Thursday). The matters in dispute are chiefly of 
interest to the parties concerned, and as the case was not concluded when 
we went to press we reserve our brief digest of the proceedings for our 
next issue, 


Langdon Davies Motor Co. (Ltd.) In the Chancery Division on 
Friday last a debenture holder's motion was heard by Mr. Justice Swinfen 
Ка у for the appointment of a receiver and manager. The company had 
passed а resolution for voluntarily winding пр. The company, said 
counsel, had a considerable number of contracts for the supply of motors, 
&c., on апі. Ніч lordship granted the motion, limiting the manager- 
ship to three months, 


PARLIAMENTARY INTELLIGENCE. 


METROPOLITAN ELECTRIC SUPPLY CO. (ACTON DISTRICT) 
BILL. 

In the House of Commons on Tuesday, on the order for second reading 
of this bill, Мг. Parker (Halifax) moved that it be read a second time 
that day six months. The bill, he said, proposed to confirm an agree- 
ment between Acton Council and the Metropolitan Со. for the municipal 
electricity undertaking to be taken over and carried on by the company. 

Mr. Pots TER (Sheffield) seconded the motion, and stated that, in his 
opinion, the arrangements had been astutely engineered from the stand- 
point of those who wished to force a sale, The price offered was ridicu- 
lously low. The proposal had been the work of one or two persons on 
the Council, and especially of the chairman, who was an uncompromising 
anti-municipaliser. 

Sir А. Cripps said the Council approached the company and asked 
them to take over the underttking. The matter had been referred to 
the electorate, and the electorate had confirmed the action of the Council, 

Mr. Tennanr stid the Board of Trade offered no objection to the bill 
being read а second time and being sent to a Committee to be thoroughly 
threshed out, | | 

The local members, Mr. Nield (Ealing) and Mr. Boyton (Marylebone). 
supported the second reading, which was carried by 96 to 81 votes. 


North-Eastern Railway Electric Coaches.- In the House of 
Commons on Wednesday Мг. Herbert. Craig asked the President of the 
Board of Trade whether he had considered the reply he had received from 
the Х.Е. Вам ау Co. аз to the pattern of the electric passenger coaches 
mn use on their Tynemouth branch, and whether he would call for à report 


‘from the Board of ‘Trade experts, with a view to determining whether the 


type of coach in use involved serious risk of unnecessary loss of life in the 
event of collision, derailment or other accident. 

Mr. Вгхтох said the design of the passenger rolling stock used. by 
railway companies did not require the approval of the Board of Trade, 
except in the case of certain tube railwavs. Не would ask one of the 
mnspecting officers to examine the carriages in question, and if it appeared 
necessary the suggestions made by him would be placed before the railway 
Company for their consideration. ` 

Greater London Railway Bill.—This Bill cameon Tuesday before 
the examiners, who declared that it had fuiled to comply with Standing 
Orders by reason of its not having been read at the mectings of the rail- 
way companies whom the Bill seeks to authorise to subscribe the capital 


for the railway. The Standing Orders Committee can be approached 
and can decide to dispense with the Standing Orders. 

Halifax Tramways Bill—The Standing Orders Committee decided 
on Tuesday to allow this bill to proceed, provided tramways Nos. 8, 10, 
40 and 41 (for which the consent of the local authorities had not been 
obtained) were omitted. 

The Telephone Staff. —The Postmaster- General stated, in reply to 
Mr. Malcolin, in the House of Commons on Wednesday, that the employees 
of the National Telephone Co. who were in receipt of less than £700 а vear, 
and had served not less than two years, would be taken into the service of 
the Post Chee. 


COLONIAL AND FOREIGN NOTES. 


Amalgamation of Hungarian Engineering Firms.— It is announced 
that the amalgamation of the well-known electrical engineering and 
machinery works of Ganz & Co. with the Danube Shipbuilding & 
Machine Works has been decided upon. 

One of the principal objects of the combination is said to be thespecialisa- 
tion in certain branches common to both concerns, and new capital is also 
to be raised to provide for а new shipyard at Fiume, for contemplated 
extensions to the Buda-Pesth works of Messrs, Ganz, including the crec- 
tion of workshops for turbine construction, and for purchasing interests 
in other undertakings, including the Constantinople electric lighting 
scheme. The new undertaking will have three works at Buda-Pesth, two 
at Fiume and one at Ratibor (Prussian Silesia), whilst it will also own the 
Ganz Electric Co. and the Leobersdorf Machine Works. 

Barbados.—A syndicate of Canadian and U.S. capitalists are 
reported to have purchased the Bridgetown tramways and will 
convert them to electric traction on the overhead system at a cost 
of about £200,000, 

Brazil.—The President of the Republic has been authorised to 
expend up to 500,000 milreis (£56,250) for telegraph lines for linking 
up the Brazilian telegraph system with neighbouring countries, 


Canada.— A supplementary estimate has been submitted to the 
Ontario Provincial Legislature for an advance of $1,100,000 
(£226,000) for the completion of the Niagara electric transmission 
lines, including additional extensions to Tilsonburg. Weston, Port 
Credit. Brampton, Mitchell and Seaforth. The offices of the Hydro- 
Electric Commission are et Bay and Richmond-streets, Toronto. 

Chili.—The Ministry of the Interior have granted В. Valenzuela 
& Co. а 10 years’ concession for electric lighting in the town of Tacna. 

A decree has been issued authorising the Chilian Electric Tramway 
& Light Co. to extend the Santiago tramway system to the communal 
district of Providencia. 

Exhibition.—An International Exhibition of Machines and Tool. 
used in small industrial establishments is to be held at Antwers3 
from May 13 to July 13, under the auspices of the Syndicat Anversoip 
du Petit Outillage. Longue Rue Neuve, 109, Antwerp. | Sections wils 
be included for machine tools and small motor engines of all kindsl 
Applications for space will be received until March 15. 

Italy.—The Public Works Department have provisionally agreed 
to grant concessions for the construction of an electric tramway from 
San Remo to Montegaggio and the extension of the Catania tram- 
Ways. 

Mexico.—The British Consul-General at Mexico City (Mr. С. Е. W. 
Stringer) reports that a large hydro-electric power plant is to be 
erected on the Balsas river, with turbines of 30,000 H.P. capacity. 
The dam is to be 150 ft. high, and will cost about £306,000. The 
contract. for tlie electrical plant has, it is said, been let to а German 
firm established in Mexico. It is proposed to supply energy for 
operating electric tramcars between the mining and timber camps 
and the automobile road which has recently been completed between 
Iguala and Chilpancingo. 

Portugal.—The Ministry of the Interior have approved a contract 
between Caminha and Antonio Lourenco da Cunha municipal autho- 
rities whereby the latter undertakes to supply electricity in Caminha 
as well ss in the districts of Gontinhaes, Moledo, Lanhellas, Seixas 
and Villar de Mouros. 


BOOKS RECEIVED. 

(Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated) on receipt of published price, adding 8d. for books published 
ürder 2», and 5 per cent. for books published nett. Add 10 per cent. for abroad or for 
foreign books.) 

* Fortschritte der Elektrotechnik." 1910. Part II, By Dr. Karl 
Strecker. (Berlin: 1911. Julius Springer.) М.10. | 

* Annales des Postes, Télégraphes et Téléphones." (Paris: 1910, 
А. Dumas.) 6 fr. (abroad 7 fr.) | | 

^ Science Abstracts.” Index to Vol ХИТ. Section A: Physics, 


[' Section B: Electrical Engineering. (London: 1911. Е. & Е. N. Spon.) 


ls. 6d. each. | | | 
“ Proceedings of the Cambridge Philosophical Socicty.7 “Vol. XVI. 


Part 1. (Cambridge: 1911, The University Press.) 3s. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.—The contract for the supply of electricity to the Great 
North of Scotland Railway Co. has been renewed for five vears. A 
supply to the Aberdeen Market Co.’s new buildings has also been 
arranged. 

Aecrington.—' The supply of electricity for the Church district 
from Accrington Corporation's electricity works was switched оп by 
tlie Chairman of Church Council, Mr. John Pilkington, on Thursday 
last. 

Brighton-Worthing Tramway Scheme.-—At г 
vened by the Worthing апа District Ratepayers Association a 
resolution was carried in support of the proposal to construct an 
electric tramway from Brighton to Worthing, and calling upon 
Worthing Council to withdraw their opposition. 


Burnley.—The town Council have decided to apply to the L.G. 
Board for sanction to borrow £8,129 for the installation at the elec- 
tricity station of a 1.200 kw. turbine plant with tandem generators 
and a motor hooster for lighting purposes. 


Chester.—The Council last week decided to'increase the salary of 
the city electrica! engincer. Mr. S. E. Britton. from £500 to £600 
per annum by five annual increments of £20. beginning from the 
20th inst., and that of Mr. Percy Heard, station superintendent, 
from £180 to £190. with a subsequent increase to £200, 


Coronation Hluminations.—Grionshy Electricity Committee have 
decided to offer electrical energy at 2s. for 12 units and Id. per unit 
after for illumination purposes during the Coronation festivities. — 
Bolton Electricity Committee decided last week that consumers of 
electricity for Coronation illuminations be allowed 50 per cent. dis- 
count off the price of current, subject to the illumination being setis- 
factory.—Leels Tramways and Electricity Сотту ее will supply 
for similar purposes at a fixed charge of 7s. 6d. for one week, except 
in cases where the coxt of connections to the mains and inspection 
із extraordinary.—Swausea кро have desided to give 
supply at 2d. per unit. 

Croydon. Corporation have т. to supply current at 14. per unit 
for Coronation illumination. purposes, plus a charge of 5s. to existing 
consumers for work incurred in respect of such extra lighting and а pro- 
portionally increased cost to those requiring xerviees specially laid on but 
not taking a permanent. supply, Plymouth. Electricity and Street 
lighting Committee have decided to give temporary supplies at 21, per 
unit. 

Croydon. - —l'ic Corporation on Monday approved the substitution 
of electric incandeseent kunps for gas lemps in certain selected 
thoroughfares, 

· Donaghadee (Ireland).— The committee appointed for the purpose 
have obtained an extensively signed publie memorial in favour of 
the granting of an electric lighting provisional order. end have 
framed answers to the objections lodged with the Board of Trede to 
its grenting. 


. public meeting con- 


Dublin.— At a special meeting on Tuesdey the City Council dis- 
cussed а motion by Мг. L. G. Sherlock— 

“ That report No. 15 of the Electricity Supply Committee, recommend. 
ing that application be made to the Local Government Board for a loan 
for further extensions to the electricity undertaking, and setting out the 
present position and prospects of the undertaking, be and is hereby 
adopted." 

The report recommended that application be made to the L.G. Board 
fora loan of £128,120 for further extensions of the electricity undertaking. 

Mr. SHERLOCK said they did not propose to borrow the whole sum at 
onec, but only as demand made it necessary. ‘Their present plant 
capacity was for 6,000 kw. Under the Board of Trade regulitions they 
must keep 1.500 kw. as reserve. Therefore their available capacity was 
4.500 kw. Last December they had a maximum demand for 4.600 kw.. 
and since that time some hundreds of new consumers had been connected, 
and agreements had been entered into which they were bound to carry 
through with the College of Science, Richmond Ayslum, South Dublin 
Union, and many other large institutions. For the year ending March, 
1911, they had estimated a profit of £2.400, but they had made £7,000. 
T hey only had to lay out £74,000. They had already repaid £120,000 
out of £590,000 borrowed. 


АМ. MWALTER moved to alter the amount of the loan to £55,000, the 
Bum required up to March J, 1912, 


Mr. J. T. KELLY. said. so far as he could see, there was nothing elso 
fov the Committee to do than to put forward this proposition, especially 
having regard to the penalties which faced them should they fail in their 
duties and responsibilities to tlie citizens. 

The amendment was defeated. by 46 votes to 7, and a further amend- 
ment moved by Ald. Kelly that consideration be postponed until May 
was also lost, after which the original motion was carried., 


Dundee.—The Electricity Committee have decided to exercise 
their option to teke additional land et Carolins Port for an extension 
of their generating station. 


Electricity on Liners.— The new Cunarder ‘‘ Franconia,” which 
left the Mersey on Saturday. is fitted with about 3.500 electric lamps, 
has ventilating fans requiring about. 100 н.р. of motors, and large 
fans for assisting the draught for the boiler furnaces. Kitchen and 
other ** domestic " electric mechines are Included in the big ship's 
equipment. 


Electricity in Mining.— Sulzer & Co. recently supplied a cylindrical 
type pump (to lift 3.500 gallons per minute) driven by an 850 n.r. 
electric motor for the main engine pump shaft at Lambton Collieries, 
Current is taken from the County of Durham Co. 


Erith.— The L.G. Board have authorised the Council to borrow 
£0.000 for extensions of their electricity undert:king. 


Giant's Causeway, Portrush & Bush Valley Tramway.— Antrim 
County Council considered last week an application for approval 
for 2 proposed extension of this line. 

Mr. N. W.Legcn, who appeared for the Tramway Co., said the extensions, 
consisting of three branches, were desired, owing to the increasing pas- 
senger traflic and to enable them to carry heavy goods, such as stone and 
basalt. 

Mr. УУ. А. TRAILL (managing director) said the scheme was suggested 
bv а company which had opened quarrics in the district. 

Mr. Н. X. Macavrav (for Columnar Basalt Со, and Portrush Urban 
Council) said the Council should not pass the scheme without knowing 
whether it was to be carried out. 

Mr. Train. said he would be willing to deposit a bond. providing that 
they should construct the tramway within a reasonable time. 

The CHAIRMAN announced that they had resolved that the Council 
did not consider the project as submitted would be for the publie benefit 
unless the promoters could arrange with the various parties interested to 
relieve the road of the present heavy traffic, and with the object. of 
enabling some arrangement to be соте to by the parties interested the 
Council adjourned their final consideration of the matter until May 2 

Gravesend.-— The Council have decided to arrange for the wiring 
of houses by contractors on the easy payment system. 


Greenock.-—The Sceretery for Seotland has consented to the borrow- 
ing by the Corporation of a further £22.000 for capital works under 
the Greenock Electrie Lighting Order. 1883. on condition that a sum 
of not less than £1,500 be annually set eside to reserve from revenue. 


Hampstead (London).—The Council are opening a showroom in 
the Finchley-road for electric hesting ead cooking stoves. 


Harwood (Lancs.).—.\ propose! hes been received from Mr. J. W. 
Speight for providing Great Harwood with a supply of electricity 
The Council have appointed a committee to interview Mr. Speight. 


Haslingden.— The cost of providing end laying a cable, &c.. from 
the borough boundary at Bexenden to the sub.station at Prinny 
Hill, is estimated at £3,750, and the Council will apply to the L.G. 
Board for sanction to borrow thst amount. 


Hull.— During the discussion of the motion for the adoption of the 
annual estimates at the city Council meeting on Monday it was 
stated that the contribution from the tramwe ys department to relief 
of rates is £12,000 (against £16,000) last year. 

Ald. Robson repeated his protest, and said if their profits continued to 
dwindle the Committee would have to appeal to the ratepayers to make 
up their profit which was £9,000 less this vear than last vear. He moved 
that only £10,000 be taken from the tramways. The amendment was 
defeated. 


Leeds.— At the City Council meeting on Wednesday Мг. В. Armi- 
tage. M.P., moved (as an amendment) to refer back a recommenda- 
to accept the tender of the British Westinghouse Co. at £2,015 for 
the Morley sub-station plant. 

He said he did so because in England the standard of periodicity was 
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50. In Leeds they had two stations, a large опе at Whitehall.road with a 
periodicity of 50, and a smaller one at Crown Point with a periodicity of 
25. The 50 standard had been proved to be the most efficient, and the 
Council had decided that the Crown Point station plant should be altered 
from 25 to 50. Therefore, it would be a mistake to put down the pro- 
posed plant when a change was to be made Hater. To supply electricity 
most cheaply they should have one big station of one periodicity, The 
amendment was carried by 27 votes to 24. ` 

Ald. TETLEY moved a large number of increases of salary to officials 
in the electricity department. 

Mr. Firth moved to refer back five of the proposed increases, alleging 
that the electricity department now cost. £2,000 а vear more than for- 
merlv, while in the same period the generation of current had gone down 
by 2.000,000 units. The amendment was defeated, and the committees 
proposals approve 1. 

Leek.—Mr. К. W. Brightmore held an inquiry last week into the 
application of the District Council fur sanction to a loan of £4,000 
for an extension of their electricity generating plant. 


Leicester. —At the Council meeting on Tuesday the annual report 
of the Tramways Committee for the year to Dec. 31 last was adopted. 

Ald. Frist said they had carried during the vear over 29,000,000 pas- 
sengers, for which they received £122,000 in fares. The parcels service 
brought in £703, advertising £2,300 and rent 51,033. Total receipts 
were £132,398, and working expenses £81.654, leaving £50,744. That 
with interest brought the balance to £51,117. They had paid in 
Interest on capital £22,000, income tax £1,496, leaving net balance 
£265,027. They had appropriated £11,000. for sinking fund, ‘and 
had ear-marked for new canopy tops for 19 cars £1,938. — After 
all charges had been met. there would remain an available surplus 
of £13.784. 2+. 5d, which they proposed. to add to reserve, brins- 
ing this to £95,426, while the sinking fund stood at £98,679, 1t might 
be thought that part of the profit ought. to go to relief of rates, but this 
policy had been carried out in many towns, with the result that more than 
half the municipal tramways of the country were on the rates. Their 
fixed policy ever since they started had been to build up a reserve fund 
of £100,000. "The increase in takings during the усаг was £11.855, but 
working expenses had increased by over £8,000. They carried 1,860,000 
more passengers than in the previens vear. They had sold £5,744 worth 
of current for power, against £1,960 in the previous vear, at an average 
price of just under 14. per unit. The transfer of the electric lighting of 
the town, and the Avlestone power supply, which the Council had asked 
the Tramways Committee to be responsible for, had been carried through 
without а hitch. The Committee had decided to increase the salary of 
Mr. T. Robert Smith, the engineer, by £100 per annum. There were 
many electrical engineers in the country who had not half the respon- 
sibility of Mr. Smith, but who had double the salary. "Тех were asking 
Mr. Smith to take aver the whole of the clectricity works in the town, and 
the management of the supply of electrie power. All the members of 
the Committee were perfectly satisfied as to the capability of Mr. Smith 
and his fitness for the position, The parcel-carrying service had been a 
great boon. 

Linlithgow.—Linlithgow County Council last week postponed 
consideration of an application by Uphall Lighting Committee for 
permission to borrow £2,000 for extension of electrical plent. 


Liverpool. — The accounts of the electric supply department for the 
year to December ЗІ last show 2 capital expenditure £33.325, making 
а total of £2,138.034 ; £400,711 has been redeemed and £123,083 
temporarily repaid, the outstanding balance being £294,417. 

The year's revenue was £266,080 and working and general ex penses 
were £4.153, leaving a gross profit (after allowing £123 for bad debts) of 
£162,962. Interest came to £63.339 and sinking fund to £54,135. 
Reserve fund was increased by £1,529 and renewal fund by £20,000, and 
£25,000 was contributed to general rates, 


І.В. & S.C. Electrification.—The “ Dundee Advertiser " publishes 
a quite definite stetement that ‘ the Directors of the London. 
Brighton & South Coast Railway Co. have decided to electrify their 
line to Brighton." and informs its readers that the cost of the scheme 
will be about £2.000,000. The statement is not contirmed down 
south, and we have no hesitation in saying that our contemporary's 
estimate of the cost is lower than some constructional engineers 
would put it. 


London County Council.—At the meeting on Tuesday loans for 
electric lighting were sanctioned to St. Pancras £3,997, Stepney 
£10.000 and £3,300, Woolwich £2,000. 

Renewable Guard Rails.—On Fcb. 14 the Council received three tenders 
for supply of renewable guard rails for the tramways aud two of these 
were incomplete. It was decided to invite fresh tenders. 

Tramways Staf.—The Highways Committee submitted a report on 
the annual revision of salaries of the staff in the tramways department, 
and recommended the following amongst other increases :—Mr. J. Well- 
Ing. permanent way engincer, from £550 to £575 à year; Mr. E. W. 
Dickenson, superintendent of Greenwich generating station, from £450 
to £475; Mr. E. L. Pope, resident electrical superintendent southern 
section, from £425 to £450; Mr. T. L. Horn, resident electrical super- 
intendent, northern section, from £375 to £400; Mr. С. T. Dickins, 
Stores superintendent, from- £300 to £325 ; and Mr. J. Terry, district 
traffic superintendent, from £300 to £325. 
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London County Council Tramways.— The extension of the electrio 
tramways from Lewisham High-road to Brockley was opened fon 
Saturday. Ву this route passengers can now travel from Southwark 


Bridge to Forest Hill without change of cars, 


Manchester.—There was a discussion at the City Council meeting 
on Wednesday as to the question of letting contracts to the British 
Westinghouse Co. 

The Electricity Committee recemmended that the resolution of last 
December, * That the committee do not feel justified in striking the 
name of the company ой their list of contractors " should be reatlirmed, 

Mr. Витлм moved ап amendment against the reaftirmation, and 
contended that the company was in perpetual contlict with its employés, 
and that to give the firm contracts т such circumstances was a Violation 
of the fair contracts Standing Order. 

Мг. Kay, vice-chairman of the committee, said the trouble arose from 
an attempt by the workmen to get out of an agreement into which their 
unions had entered. He referred to a letter from the secretary of the 
Federation of Engineering and Shipbuilding Trades, who, amony other 
things, said: '' The repeated attempts of vour committee to shuffle out 
of their responsihilities under the terms of Standing Order 85 suguests 
to mv committee that there is some interested influence at work on your 
committee which prevents them dealing with this matter in an impartial 


manner." Мг. Kay described this as an underhand suggestion for which 


there was no foundation. 

The Lord Mavor regretted that the letter had not been put into the 
waste paper basket. 

Mr. HowanTH (chairman of the committee) said the letter had been 
printed because the workmen had complained that their letters were not 
allowed to appear. 

Mr. DAGNALL said this was a question between masters and meu at the 
Westinghouse Works, and the men wanted the Electricity Committee to 
fight it out for them. The committee, however, were not going to be the 
eat ’spaw to pull the chestnuts out of the fire. 

The amendment was defeated by 77 votes to 17, and the committee's 
minutes were approved, 

Manchester.—The Tramway Committee have decided to ask the 
Board of Trade to appoint an arbitrator on the question of an eight- 


hours day for their tramway employes. 


Mellor (Derbyshire).—Havtield and Mellor Council are considering 
а scheme for generating electricity in the Goyt Valley for the district. 
of Mellor and Ludworth. a popular residential district for Man- 


chester. It is proposed to erect a station on the River Goyt near 


Marple. 


Newcastle-Paris Telephone.—On the completion of the Anglo- 
French Channel cable telephonic communication would be possible 


between Newcastle and Paris, 


Salford.— Preliminary plans and estimates of eost of constructional 
work and alterations to adopt the Walness-road depot for an elec- 
tricity generating station are being obtained. 


St. Pancras (London).— The Electricity Committee reports having 
had under consideration a communication from the electrical engi- 
neer (Mr. Svdney Baynes) with regard to a breakdown in the mains 
at noon on Dec. 3 last in the Northern district. The trouble, 1t 
appeared, started with а failure of the positive main. due to a pick 
hole. There was about £100 worth of lamps broken in consumers’ 
premises Мг. Baynes recommended certain additions to the switch- 
board to enable the engineers more quickly to locate а defective 
district. He recommended the provision of a more powerful 
balancing set and а motor generator combined, at a cost of about 
£2,400. As to the advisability of opening out the distributing net- 
work (fed from the King s-road works) into six isolated sections to 
minimise the results of a failure, he recommends expenditure as 


follows :— 

One 1,000 kw. balancing motor generator, including foundations, 
£2,400; additions to centre conductors, £3,000; one booster set includ- 
ing all additions to switchboard, £500; total, £5,900. The committee 
have approved and the Finance Committee have passed an estimate for 
£2,400 for the balancing set, &c., and the other suggestions are to be 
further considered, 

With further reference to the breakdown on Feb. 3, Mr. Baynes reports 
that he has been in communication with the cable makers, asking for a 
quotation for stripping and re-insulating the entire length of the carly 
cable, which was at fault. He advises that the makers should. be 
allowed to carry out this work up to an expenditure of £400, and states, 
with respect to this cable, that no great deterioration has occurred during 
Ив I8 vears’ service, but that circumstances have changed whereby (1) 
the number of joints have enormously increased, and it is at the joint 
where the weak part always exists; (2) a very large power supply has 
developed ; and (3) the are lighting has considerably extended, and 
hence there is a continuous demand on the mains which did not exist 18 
veers ago. The private is overlapped by the street lighting, and the 
street lighting is overlapped by the power load. It will, therefore, be 
seen that the responsibility of an efficient supply is now much greater, 
and any failure of this cable is more serious and difticult to mantle. 
Having regard to the probable heavy cost which would be involved т 
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carrying out the improvement of the whole of this cable at one time, the 
suggestion to send some 200 oc 300 vds. to the makers as a first instal- 
ment, at a limited expenditure, commended itself to the committee for 
adoption. 

Reporting upon an explosion which occurred in a culvert on Jan. 17, 
Mr. Baynes said the use of a copper strip in Park-street, having regard to 
the very heavy motor (гаће for the past few years, is attended with 
greater risk than during the earlier parts of the undertaking There is 
always a possibility of the insulators breaking through the jarring of the 
heavy traffic; and to this they attributed the “bre aking of an insulator, 

The General Purposes Committee have decided that the appointment 
of Mr. T. W. Merry as station superintendent at Ning’s-road be placed 
under the seal of the Council, that Mr. J. Н. Bryan, electricity show-room 
attendant, be appointed to the vacant position of canvasser and con- 
sumers’ adviser at a salary of £120 per annum, rising £10 annually to a 
maximum of £150, and an allowance of 10s. weekly for expenses. 


South Shields.—Mr. H. Ross Hooper resumed on Friday lest the 
inquiry into the application of South Shields Corporation for perg 
mission to borrow £8.960 for an extension of the plant for meeting 
the increased demand for current for power. 

The inquiry was opened in October last, when opposition was raised 
by the North Eastern Railway Co. and Smith's Dock Co.. and the inquiry 
was adjourned in order that a conference might be arranged between 
representatives of the Corporation and the Durham County Electric 
Power Supply Co., who had previously offered to supply the Corporation 
with eleetrie current in bulk. The negotiations had failed. 

Mr. Н. Luoyn, К.С, supporting the application, said it became obvious 
to the Corporation in April, 1909, that it was necessary to provide addi- 
tional plant to meet the increase in demand. The Electricity Committee 
decided to extend. the plant, althouga it was suggested. that it was 
possible to obtain supply required from the Durham Co. 

Mr. Ј. Е. С. SNELL said that by 1913 or 1914 the Corporation would, 
on a conservative estimate, reach a point beyond which their cost of pro- 
duetion would be less than the price offered by the power company. He 
thaught it would be against the interests of the € ‘orporation and the rate- 
pavers if any of the company’s proposals were accepted. 

Мг. VESEY KNox, К.С. (for the N.E. Railway and Smith's Dock Com- 
panies), said the plant belonging to the Corporation was absolutely useless 
so far аз thes? companies were concerned, The N.E. company had 
scrapped much more up-to-date and important generating stations than 
that > ned by the Corporation. 

Mr. CHARLES Merz, C.B.. said the supply the company would offer the 
Corporation would give the latter a clear profit of £1,500 a year, without 
the responsibility and without any further eapital outlay. 

Tne inquiry was closed. 


Southampton.—The Electricity Committee are applying for sanc- 
tion to borrow £2,700 for enlarging trunk mains to Shirley and Ports- 
wood and £3,000 for prospective expenditure on other mains. 


Stoke-on-Trent.— At the last meeting of the Stoke-on-Trent 
(Potteries) Federated Council а recommendation of the Electricity 
Committee in favour of the expenditure of. £60,000 upon the pro- 
vision of the nucleus of à new system of electricity supply for the 
whole area, and including £10.000 which will be required during 
the first two years for mains required to give duplicate supply and 
for distribution to consumers, was referred back for further con- 
sideration, Ап exhaustive report is to be prepared апа presented 
to а special meeting of the Council. 


Coun. Н. Leese, chairman of the Electricity Committee, said it would 
be cheaper far in the long run to adopt a new system of supply at once 
than to spend £20,000 in improving the plint at the existing works. 

The chief electrical engineer (Mr. €. Н. Yeaman) recommends the 
adoption of an extra high-tension three-phase alternating system at 
6.500 volts and 50 cycles, starting with two turbo-generators of 1,000 kw. 
to 1,500 kw., as an extension to one of the existing works, with the 
necessary auxiliaries, and that trunk mains be laid between the existing 
works, with the necessary sub-station plant. 


Taunton.—The Council last week adopted a scheme by the borough 
electrical engineer (Mr. А. J. Howard) for economising coal consump- 
tion at the electricity works by taking into consideration at the end 
of each year the coal saved and granting the stokers a bonus. 


West Hartlepool.—Mr. H. Ross Hooper opened an inquiry on 
Baturday into the Council's application for permission to borrow 
£31.100 for the erection of a new generating station at Seaton Carew 
lronworks, in which it was proposed to utilise waste heat from the 
furnaces. | 

Мт. Н. Lrovp, К.С. (for the Corporation), said а provisional agree- 
ment had been come to by which the Iron Company were to have а cer- 
tain quantity of electric al energy free in return for heat supplied. Two 
© Нега had been made by the Cleveland & Durham Electric Power Co., but 
either would have enabled that company to come into West Hartlepoo] 
* and take all the cream of the undertaking.” 

Ald. С. Macrartane (chairman of the естісе Lighting Committee) 
said (in reply to Mr. Vesey Knox, K.C., for the power company) that there 
were other corporations using waste heat, though perhaps not from blast 
furnaces. 

The inquiry was adjourned, the possibility of an arrangement being 
come to between the Corporation and the power company being suggested 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Urban District Council of KETTERING invite tenders for the 
supply, delivery end erection of (contract №. 13) extension engine 
and dynamo (315 kw. set) and (contract No. 14) mixed-pressure 
steam turbine, d.e. generator and condensing plant (450 kw. set). 
Copies of the specifications and general conditions of contracts сап 
be obtained on and after March 4 from the clerk of the Council 
(Mr. John Bond). Council Offices, Kettering, and specification, 
general conditions and drawings сап be seen at, but not obtained 
from, the consulting engineers, Messrs. Kennedy & Jenkin, 17. Vic- 
toria-street, London, S.W. Tenders to the Clerk by Monday; 
March 20. See also en advertisement. 

The Corporation of DUBLIN will receive tenders for supply of are 
lamp carbons to their electricity undertaking. — Specification, 
tender forms, &e., from the City Engineer. City Hall, Dublin. 
Tenders to the town clerk, Mr. Heary Cam bell. City Hall. Dublin, by 
Merch 9. See also an advertisement. 

The Town Council of REIGATE invite tenders for (1, from Diesel 
engine makers only) two Diesel oil engines coupled to two 100 kw. 
single-phase alternators, with direct coupled exciters, pumps. tanks 

end accessories ; (2) main switehboard for six 2.500- volt alternators 
and five feeders. Specifications, drawings and forms of tender may 
be seen. but. not obtained. at the offices of the consulting engineers, 
Messrs. Handeock & Dykes. 1. Victoriz-street, Westminster, S.W., 
vnd copies of speci ications and forms of tender obteined from the 
town clerk. Mr. Alfred Smith, Municipal Buildings, Reigate. Tenders 
to the Town Clerk by noon Merch 22. See also an advertisement. 

The Corporetion of ACCRINGTON require tenders for the supply, 
erection and setting to work of one tramway storage battery. having 
à capacity of 500 amperes at one-hour discherge rate. Мресібса- 
tions may be obtained from the engineer and maneger of the Elec- 
trical Engineering Department, Mr. Harald Gray, A. M.I. ЕЛ5. See 
also an advertisement. 


The Electricity Committee of the City of NORWICH invite tenders 
for supply, delivery and erection of è station battery end a motor- 
driven booster with regulating &pparetus and switehboard. Speci- 
fications, form of tender. &с.. from the city electrical engineer, Mr. 
Е. M. Long, A.M.Inst.C. Е., Corpore tion E lectricity Works, Norwich. 
to whom tenders by 10 a.m., March 13. See also an advertisement, 


The COMMISSIONERS or Н.М. WORKS AND PUBLIC BUILDINGS are 
prepared to receive tenders for the execution of the electric bell. 
hangers’ work to the buildings in their charge in the London district, 
for three years. — Schedules, conditions of contract, forms of tender, 
&c.. obtainable at Н.М. Office of Works, &c.. Storey's Gate, London. 
S.W., where tenders, addressed to the Secretary. ere to be delivered 
before П a.m. of Tuesday, March 21. See elso an advertisement. 


Tenders ere invited by the Council of the City of MELBOURNE for 
supply, delivery and erection of а battery of accumulators with 
boosters and switchboards. The hattery is to be capable of daily 
maintaining a normal capacity of 4.000 amperes for one hour. during 
which discharge the voltage of each cell shall not be lower than 1*7 
the number of cells to be sufficient to maintain a total voltaze across 
the whole battery of 475 volts et any time during discharge at the 
one-hour rate, Tenders are also invited for three years’ maintenance 
of the battery. "lender forms, specifications, &c.. from the agents 
for the Council (Messrs. Mellwraith, MeEachara & Co. Proprietary, 
Ltd.). Billiter Square-buildings. London, Ю.С., to whom tenders by 
noon May & Further particular; are given in an advertisement. 

GREAT CENTRAL ВАИМАХ Co. invite tenders for the supply during 
the year ending April 30. 1912, of various stores and materials, in- 
cluding electric Kght and telegraph materials, wire, asbestos packing 
sheets and boiler covering, brass sheets and gunmetal fittings. dry- 
saltery, fog signals, gas, steam and hydraulic tubing and fittings, 
glass, hinges, indiarubber, lamp fittings, locks, nails, oils, screws, 
signal materials, steel castings, &c. Specification, &c.. from the 
stores ‘superintendent, Mr. Walter Williams, G.C. Railway, Gorton, 
Manchester. Tenders by 10 a.m. March 7. 


The Council of the Metropolitan Borough of St. MARYLEBONE 
(London) invite tenders for 12 months’ supply of materials, including 
carbon brushes, installation accessories, underground cables, c.i. 
pipes, &e., oils, house cables, rubber goods and insulating materials, 
disconnecting boxes, house service cut outs, underground joint boxes 
and meter boards, &c. Tender forms, &c., from 19-20, York-place, 
Baker-street. W. Tenders to Mr. Jas. Wilson, Town Hall, Mary- 
lebone-lane, W., by noon March 15. 

EDINBURGH Corporation invite tenders for supply and erection of 
switchboard extension at Dewar- place electricity station. Specifica- 
tion, form of tender, &c., from the engineer, Mr. Frank A. Newington. 
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SWINDON Corporation want tenders by noon March 15 for 12 
months' supply of general stores for the electricity and. tramways 
department, fuse and service boxes, &c.. d.c. meters, &c.  Specitiea- 
tions, &c., from the tramways muniger, Мг. T. Medealf, Corporation- 
treets, Swindon. 

SOUTH SHIELDS Corporation want tenders by 10 a.m., March 8. for 
one year's supply of engine room stores, carbons. lamps. tools, &c.. 
to their electricity depart meat. Specification, &e., from the Borough 
Klectrical Engineer, 

SCCLES Corporation want tenders by 10 a.m. March 20 for supply 
and erection of 500 Куа, reciprociting steam engine, single-phase 
generetor and exciter. Form of tender ,&c.. from the Boroueh 
Klectrieal Engineer, 

MARGATE Corporation want tenders by E p.m. Mareh 22 for the 
electric lighting of a concert pevilion aad buildings in eourse of 
erection at the Fort. Perticulars from the Borough Surveyor, 

PONTYPRIDD Council require tenders by Mareh 14 for 12 months 
supply of cables end wires, tramear and overhead езт equipment, 
meters, installation m»terisls, installation stores, &c. Forms from 
the Electrical Engineer. 

BLAGOVEST ÜHENSK ON AMOUR (Siberia) Town Council require 
tenders for the erection and working of an electric railway. Par- 
ticulars from the Chief Magistrate. 

WATFORD Council require tenders by noon March 7 for one year's 
supply of h.t. and Lt. paper insulated cables. Specification, &c., 
from the Engineer, Electricity Works, Watford. 

MIDDLETON Corporation require tenders by March 8 for supply and 
erection of barometrie jet condenser. Form of tender, &c., from the 
Engineer, Electri ity Works, Middleton. 

The Cancutra ELECTRIC SUPPLY Corpn. (Lrp.) require tenders 
for supply, delivery and election at the site «f their Cossipore station, 
Calcutta, of four electri ally-driven centrifugal pumps. Copies of 
specification, with drawinz and general conditions, may be obtained 
from th sce.etary, Mr. Francis В. Reeves, Salisbury House, London- 
wall, London, E.C., to whom tenders by 10 s.m. March 9. 


Specification, general conditions and drawings can be seen at, but not 
obtained from Sir Alexander B. W. Kennedy, 17, Victoria-street, 
London, S.W. Tenders to the Town Clerk by 10 a.m. March T. 

EpiNBURGH Corporation also invite tenders fo supply and erection 
at the electricity supply station, Dewar-place, of two towers for 
water-coolin'z purposes. The work is to include the supply and 
erection of all necessary concrete foundations, steel fram work and 
ewt-iro. plating, Copies of specification, form of tender, &c., from 
the engincer, Мг. Е. А. Newington, Dewar-place, Edinburgh. Speci- 
ficition, gencral conditions and drawings may be scen at but not 
obtained from the office of the consulting engineer, Sir Alexande 
Kennedy (Messrs. Kennedy & Jenkia). 17, Vietoria-street, London. 
S.W. Tenders to the town clerk, Mr. Thomes H unter, LL.D., W.S.. 
by 10 a.m. March 7. 

EDINBURGH Corporation also want teaders by March 13 for оле 
Vew's muintenance of tele» one and clectric bell instellations (forms 
from the City Surveyor); supply of electrical material, electric 
cibles interior ушах поема), &е. (forms from City Electrieal 
Engineer). 

Partick Town Council invite tenders for supply of materials for 
the year ending May 15, 1912, including cable, cable jointing require- 
ments, service cut-out:, meters, incandescent lamps, arc lam» 
errbons, lubricating oils and wood troughing. Specifications, &с, 
from the engineer aad manager of the electricity departmeat (Mr. 
Wm. Sillery, A. M.LE.E.). Mauldslie-street. Tenders to the Town 
Clerk by March 6. 

Tenders are invited up to April 4 for supply of 10] miles lead- 
covered cables, and up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Вага, to the Postmaster- 
General's Department in VicTORIA ; and up to April 19 for five motar 
generators acd one switeiboard, and up to June 14 for supply of 
а СВ. multiple switchboard to the Postmaster-General's Depart- 
ment, SOUTH AUSTRALIA. Tender forms and specifications from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. See also 
advertisements, 

. ВкскЕхнАМ District Council invite tenders for supply of elez- 


tri"ity meters. Specific tions and forms of tender from the Council's 
өйсез, Bromley-road. Further particulars from the resident engi- 
neer, Мг. J. Е. Tapper, Electricity Works, Church Fields-road, 
Beckenham. Tenders to the clerk to the Council. Mr. F. Stevens, 


Council Offices, Beckenham, by 4 p.m. March 20. 


Гохрох County Council моле tenders by 11 a.m. Merch 14 for 
road work and platelaying for construction for electric traction of 
overhead trolley tramways from Putney to Wandsworth, and for 
paving and street widening works. Particulirs from the County 


Hall, Spring-gardens, S.W. 


LONDON County Council require tenders by 11 c.m. March 15 for 
ал electrical installation at the Trade School for Girls, Belvedere- 
place, Borough. S. E. Forms of teader, &c., from the Chief Engineer, 


Spring Gardens, S.W. 


ABERDEEN Corporatioa invite tea ers for supply. delivery and 
erection at their electricity works, Milbura-street, Aberdeen. of one 
1.000 kw. c.c. turbo-geaerator. together with surface condenser and 
г pump for samo, Specification, &c.. from the city electrical 


engineer, Mr. J. Alex. Bell, to whom tenders by noon March 9. 


Bnrsror Electrical Committee invite tenders for 12 months' supply 
of are lamp carbons, are lam» globes, joint and fuse boxes and a.c. 
meters. Copy of specification from the chief engineer and manager, 
Мг. Н. Fareday Proctor, M.Inst.C. E., M. E.IZ., to whom tenders 


by 10 a.m. March 7. 


West Нам Corporation want tenders by 4 p. m. March 14 for erec- 
tion of addition to tramway сэг sheds and construction of 60 ft. span 
bridge. Forms of teater, &c., from the Borough Engineer, Town 


Hull, West Ham. 


BIRMINGHAM., ТАМЕ and Rra Огмпаде Board require tenders by 


March 7 for опе year’s supply of electrical stores and sundries, iron, 
steel, paints, oils, &c. Schedules, &е., from the Board's Offices, 
Tyburn, near Birmingham. 

TWICKENHAM Council want tenders by noon March 8 for lighting 
by electricity or gas the whole or a portion (not less than 200) of the 
pablie lamps, Particulars from the Surveyor, Town Hall, Twickenham, 

The Powell Duffrya Steam Coal Co., ABERAMAN, near Aberdare, 
want tenders by 10 a.m. March 13 for supply of electrical goods, 
iron, steel, ironmongery, &е. Forms of teader from the Stores 
Manager. 

Hammersmitu (London) Council require tenders by 4 p.m. March 8 
for supply of water-tube boilers, with superheaters, forced draught 
furnace with mechanical stokers, economisers, &o. Specifications, 
&c., from the Engineer and Manager, Electricity Works, 85, Fulham 
Palace-road, W.. эя | 


The Prussian State Railways Depirtmont will receive tend rs at 
SIEGEN on April 3 for supply of a 25- on cleztric travelling сгап >, 


TENDERS RECEIVED AND ACCEPTED. 
Barking Town Council hv accented the following tenders :— 
W. T. Henley & Co.. 220 and 440 yerds of three-core ее, £33 and 
£50 respectively ; Union Cable Co., 449 yerds of twin cable, £27, 25, ; 
three-core ezble, 2s. 4d. per yard. 

Salford Corporation have accepted the teaders of Chas. Chapman 
& C». for pumping plant for the water cooling tower scheme at 
#695. 93.. and of the Tudor Accumulator Co. for removing and re- 
erecting 35 cells at £42. 

West Hem WorksTCommittee have provisionally accepted the 
tender of the Post Office for providing and maintaining ** Buzzer ” 
fire alarm circuits at £522. 4з. 6d. per year, to be reduced after 10 
years to £333. 43. ба. 

Londoa County Council hive accepted the tender of the Standard 
?ngincering Co. for steam piping. &c., for compressed air services at 
central car repair depot at £69. 5s. 

The tender of the Aberdeen Electrical Engineering Со, has been 
accepted for the electric lighting of the new John Knox Chureh, 
Mounthooly. 

Gloucester City Coancil hive accepted the highest tender (Mr. 
J. W. Courten-y) for the exclusive right of advertising on the 
Council's tromo»rs at £25. 53. per car per annum for five years. 

Southend Corporation have accepted the tender of the Peckham 
Truck Co. for lengthening the trucks of four of the existing cars at 
£127. 

The tender of the D.P. Battery Co. has been accepted fora storage 
battery with booster for Inverell (N.S.W.) electricity supply works. 

Littleborough Council have accepted the tender of the General 
Electric Co. for lamps. 

Rawtenstall Council have accepted the tender of Siemens Bros. & 
Co. for extension of switehboard. m 

Strode & Co. have received the contract for installing. electric 
wiring and fittings at St. Peter's Church, Wimbledon. 

Plymouth Tramways Committec have accepted the tender of the 
Lorain Steel Co. for 50 tons of tram rails at £6. 195. 94. per ton and 
five tons of fish plates at £8. 10s. per ton. 

Darlington have accepted the teader of C XX-Walkers (Ltd.) for 
the electric lighting of the new Kendrew-street schools. 

The tenders of Redpath, Brown & Со. for steelwork, and James 
Anderson for excavations and brickwork of an extension of (ireenock 
electricity works have been accepted. 
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BUSINESS NOTICES. 

The Electrie & Ordnance Accessories Co. (Ltd.) inform us that 
the expansion of their business in Lancashire and Yorkshire has 
n2cessitated an increase to their office accommodation at 196, Deans- 
gate, Manchester. The office has been moved from the first to the 
fourth floor. Mr. Booker, the company's engineer for Lancashire 
and Cheshire, will be pleased to call on engineers and contractors in 
his district. 


Wm. Burke and Geo. Frizell (trading as the Macfarlane Electrica! 
Со.), 17, Boyaon-road, Walworth, London, S.E., have dissolved 
partnership. Debts by Mr. Burke. Mr. Frizell continues the 
business under the present style. 


Plant Wanted. — 


in good condition. 


Plant for Sale.— Messrs. Crumbie Limited, — Halford-street. 
Leicester. advertise for sale two 68 н.р. series wound 440 volt 
d.c. British Westinghouse crane meters. 


Patent Development. — The proprietor of letters patent No. 

5.655/1907, relating to '' Electrical furnaces,” desires to dispose of 
same or to grant licences. Applications to Messrs. Cruikshank & 
Fairweather (Ltd.), 65 and 66, chancery: lane, London, W.C. 


The owner of patents Nos. 7,028/1908, for ‘‘ Improvements in 
apparatus for alternative mil telegraphy and telephony ” 
4,026/1909, for ** Improvements in apparatus for wireless telephony "; 
4.027/1909, for ** Improvements in wireless telephony " ; and 4 ‚028/ 
1909, for ** Improvements in electric condensers," desires to grant 
licences under them. Applications to Messrs. Lloyd. Wise & Co. 
chartered patent agents and consulting engineers. 46, Lincoln's Inn 
Fields. London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

In the summary of affairs of Henry J. Dale, electrician, trading as 
the Scientific Appliance Mfg. Co., at 15, New Oxford-strect, London, 
W.C., the deficiency is £605. 14s. 4d. The assets are £185. 16s. 44. 
Creditors for rent. rates and taxes, £149. 53.. 38 unsecured creditors 
£642. 5s. 8d., two creditors fully secured £950. First meeting of 
creditors March 30; public examination was on March 1 at 
Bankruptcy Buildings, Carey-street, London, W.C., at 11:30. The 
comments of the official receiver are as follows :— 

Bankrupt attributes insolvency to insufficient capital, heavy trading 
expenses and depreciation of assets. Deficiency account requires amend- 
ment. The books of account produced did not sufficiently disclose busi- 
ness transactions and financial position. Unsecured liability includes 
£160 due for cash advanced and £200 repayable to partner. who shortly 
hefore the receiving order was issued obtained the appointment of a 
roceiver of the business. The fully secured creditors are stated to hold 
against cash advanced first and second mortgages respectively of a free. 
hold house at Andover. Bankrupt says household furniture and resi- 
dence belong to his wife, having been sold to her in 1896. 

An application for the discharge of Jas. M. Vaughan. electrical 
engineer. Three Queen’s-lane, Bristol, will be heard on March 24 at 
the Guildhall, Bristol. 


A dividend is to be paid to creditors of Arthur Driffel Poulter. 
electrical engineer, &c., late Afton Lodge, Ewell-road, Surbiton. 
Claims to Мг. Н. L. Howell, 132, York-road. London, S.E., by 
March 14. 

A first and final dividend of Is. 2d. is payable at Bankruptcy- 
buildings. London, W.C., to creditors of Alfd. J. Hollington, elec- 
trical engineer, formerly of 37, Walbrook, London, E.C. 


An advertiser requires a Silvertown testing set 


COMPANIES' MEETINGS AND REPORTS. 


——— — 
London Electric Supply Corpn. 144.) 

The annual ordinary general meeting was held on EN last, under 
the presidency of the Earl of CRAwronD, K.T., F.R.S.. LL.D. 

The SECRETARY (Mr. H. C. Carter) read the notice calling the 
meeting and the auditors! report. 

The CHAIRMAN then said: I have to ask your indulgence again to 
allow me to call upon Mr. Robert. Norton to deliver the speech conveying 
the views of the board to you as to what has been done and what their 
policy is in the future. I regret to say my health is no better than on the 
occasion of our last meeting. 

Mr. ROBERT D. NORTON said : In considering the directors’ report 
the first item calling for comment is that, though we sold 3,000,000 more 
units than the preceding year. our revenue is only £2,500 better; little 
more, in fact, than the sum required to pay the six months’ dividend on 
our new preference shares. The result is that we are not able to do more 
than we did last vear—namelv, recommend the payment, after the 
regular 6 per cent. dividend on our preference shares, of 2 per cent. on 
the ordinary shares,‘and put £5,000 to reserve, making it £72,500. The 
weekly returns, telling the same constant tale of increasing output and 
diminishing cost, might weH have justified thè board in anticipating а 
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larger profit. But the factor of price has to be taken into consideration, 
and price is apt to be a diminishing quantity. But we have made very 
substantial progress during the past year. To begin with, the agreements 
with the Westminster and St. James’ Companies are accomplished facts. 
The substance of those agreements is contained in the report, and I need 
not go into their details. The net result is that the two companies pay 
us an annual rental, provide a sinking fund for replacing the £130,000 
of capital expended by us in the district, and in return take over the 
management of our business there. We thus secure for the remainder 
of our 20 years’ tenure a fixed annual payment equivalent to our net 
profits in the area in 1908, plus the return of our capital. These agrce- 
ments are the first fruits of the London Electric Supply Act, 1908, and 
they are to be weleomed not only by the companies who are parties to 
mon but by the purchasing authority, whoever it be, whom they will 
relieve from the need of taking overan unnecessarily re-duplicated system 
of mains and distribution in 1931. We might, of course. have adopted 
another alternative. Instead of trying to find a peaceful solution, we 
might have taken the offensive, and entered on a fr. sh сатра! го of active 
competition with our rivals; but after careful consideration we came to 
the conclusion that in this ease peace would pay us better than war. We 
should have had at once to incur an expenditure of at least £100,000 in 
fresh mains and plant, and if the result had been a cut-throat com- 
petition, out of which we barely paid our way, how should we have been 
the better for it * And there was a weightier reason still for the course 
we decided to take—the new agreement we have concluded with the 
Brighton Railway Ce. It is on the supply of energy for power that we 
intend to concentrate our energies. You are aware that the Brighton 
Railway is so satisfied with its experiment that it is already carrying on 
the electrification of its line to the Crystal Palace, and intends after that 
to extend it to Croydon, if not further; it cannot be long before other 
railways begin to follow suit. Now we, from the position of our generat- 
ing station on the river, with three of the southern railways traversing 
our district, and with our successful ex perience to guide us, are in a better 
position than any other company to supply current for this purpose. 
Therefore we have entered into this new 17 years’ contract with the 
Brighton Co. to give them current up to а maximum of 30,000,000 units, 
their last year’s demand having been for about 5,000,000. То secure this 
contract we had, of course, to reduce our price, and the new contract 
provides a sliding scale, varying, according to the amount taken, between 
a maximum of 0:854. and a minimum of 0-50d. It is this new scale of 
charge which explains the small increase in our revenue in the past ycar 
in spite of the large increase in the sale of units. But, as you are aware, 
the more we generate the more cheaply we can do it. In the current year 
we expect to sell the Brighton Co. not less than 10,000,000 unita, and in 
the following year probably far more. Our engineers are convinced— 
and their estimates have always proved reliable—that a& soon as our new 
turbine plant is installed and working there will be а saving per unit in 
coal alone of 25 per cent. This new plant will enable us to meet nearly 
the maximum demand under the new contract, and we have plenty of 
room in our station for more. 

Before I sit down I should like to add my own tribute to that of other 
speakers as to the great valuc of the services rendered to the company by 
the managing director and the staff. Mr. Bain confronts difficulty —and 
in our long up-hill fight for many years there has never been a moment 
without difficulties, which have a way of cropping up when the sky looks 
clearest with a patient but stubborn pertinacity which there is no with- 
standing. How great is the assistance that he receives from our chief 
engineer, Mr. Partridge, and from Mr. Burstall, he has told you himself 
on many occasions, It is equally certain that if these gentlemen were 
not seconded in the same keen spirit of co-operation by the whole staff 
at Deptford, from highest to lowest, we should have a very different result 
to show to-day. I find it difficult to believe that so much energy and 
ability will not eventually meet with the full reward for which all are 
striving. I now move that the report and accounts be adopted. 

The MANAGING DIRECTOR (Mr. В. Stewart Bain, С.А.) seconded, 
and gave some particulars relating to the accounts and the working of 
the company. Hesaid: We spent last year £14,950 (the amallest amount 
we have spent for some years), made up principally of two items—£8.673 
for mains—(5} miles of new mains and about 6 miles of ducts for new 
power mains) and £5,196 for plant and machinery. The turbine plant of 
14,000 н.Р., which we have ordered for the new contract with the 
L.B. & S.C. Railway, together with the additional boiler power required, 
the extension of the condensing plant, and the new traction mains, will 
necessitate a considerable addition to the capital expenditure during 
this and next year. The unita sold were over 3} millions more than last 
year, being 2,366,000 (or 100 per cent.) for traction, 844.900 (or 30 per 
cent.) for power, 'and only about 20,000 for lighting. "The receipts per 
unit in each division were less than last year. But while the receipts per 
unit continue to show a decrease, expenditure in cost of production also 
shows satisfactory decrease. The works costs for the year is 0: 56d. per 
unit, compared with 0-664. last year, a reduction of 15 per cent. ; the 
total cost is 1-03d. per unit, compared with 1-26d., a reduction of i8] per 
cent. As regards traction, the L.B. & S.C. Railway expect to have the 
first of the new extensions complete in May next. The actual cost of coal 
рег unit sold was 0-32d.. compared with 0-354. last year, a decrease of 
81 рег cent., the lowest cost we have во far achieved. We congratulated 
ourselves last year that we had been free from waste of time and money 
in connection with Parliamentary attacks upon our position. It would 
appear that we are to be again attacked. The London Underground 
Railways are promoting bills in Parliament seeking, amongst other 

wers, to supply railways and tramways other than their own with 
cleetric power, and to supply electric energy in bulk to any authorised 
undertaker. As these bills affect nearly all the authorised undertakers 
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in London, both electric companies and municipalities, they will be 


strenuously opposed. The powers sought аге entirely foreiga to the 
business of a railway company, and an application to Parlament to 
enable them to compete with tho electric supply companies in their 
legitimato business is unjustitiabls and unwarranted. The bills do not 
apply to the railway companies or their operations any of the public 
general statutes applicable to the supply of electric energy. The powers 
sought thersin are entirely unrestricted, and, being subject to no obliga- 
tions whatever, they could select their customers and fix their own prices, 
while they would be under no penalties for failure or refusal to supply. 
would be free from purchas? and from the many restrictions imposed by 
Parliament upon the eompanies as regards the living of mains, the 
periodical revision of prices, restriction of area, restriction of soleetion 
and preferential treatment of customers, It is improbable that Par- 
liament will grant the powers asked for in thes* bills; at the same time 
it is very unfair that, with only 20 years of their concession to run, the 
elecetrie supply companies may, unless the objectionable clauses are 
withdrawn, have to bear the expense of a costly Parliamentary fight in 
defending themselves against another attack of this kind. 

Mr. Н. L. CRIPPS said he hid been much interested at hearing that 
the first step under the Aet of 1903 had been taken, and that their com- 
pany was the first to take the step. Tt had always seemed t» him that 
the principle thus started should b» extended as far as possible among 
all the companies in London. ‘There were а very large number of 
generating stations т London. He did not know how many were required 
efficiently to provide the supply for London, but he was sure that a large 
number of them might be set aside and that London might be better 
served by some system of combination. He would like to sce attention 
directed to the question how far it might be possible for the London 
electric supply companies to follow the example of the London gas com- 
panies, and put the whole business of electric lighting and power supply 
in London into the hands of some body which, directly representing the 
companies themselves, would work the whole of the undertakings for the 
common advantage. As regarded the attacks оп the companies, he 
thought the latest attempt deserved all the condemnation which Mr. 
Bain had given it, and which he thought it would receive. 

The CHAIRMAN said the matter which Mr. Cripps had mentioned 
was one which had been before the board for many years. There were 
a vast number of companies or undertakers working in. London, and if 
they could all work together uniformly it would be strange if they should 
not be able to withstand the attacks which were constantly being made 
against them. There were monthly or fortnightly meetings at which the 
engineers and managers of the undertakings met together in order to 
advance the question of carrying out some plan of mutual arrangement. 
Of course, mutual arrangement until last vear was impossible. When 
they first went for their provisional order, and he had the carrying of it 
through the House of Lords, they asked for powers to link up one com- 
pany with another, but Parliament in its wisdom for 20 years prevented 
them from doing that. But now that the start had been made he hoped 
it might be followed up in bringing about an amalgamation or a ron- 
fraternity of the various companies to help themselves and promote the 
interests of the consumers. 

The motion was then carried, and resolutions re-electing the retiring 
director, Мг. В. D. Norton, and the auditors, Messrs. Gane, Jackson, 
Jefferys, Wells & Co.. were approved. A vote of thanks to the managing 
director, the clerical staff, the engineer-in-chief, the consulting engineer 
and to all the company's employés was carried, and the proceedings 
terminated, 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday, Мг. EDMUND 
BovrNors presiding. 

The SECRETARY (Mr. Frank Tago) read the notice convenivg the 
mecting and the auditors’ report. 

The CHAIRMAN sud : The shareholders will regret the absence of the 
chairman and the sad cause of it. You will sce in the report a reference 
to an agreement with the London Electric Supply Со. which we have 
entered into with the approval of the Board of Trade with regard to the 
supply of electricity in our атеа. This is made under the London Electric 
Supply Act, 190%. which gave the supply companies in London power to 
enter into agreements for mutual assistance. In our area over 90 рег 
cent. of the consumers are supplied by us and less than 10 per cent. by 
the London Со. This double system was very wasteful, for not only are 
there two sets of mains, two sets of stations and two sets of officials to do 
the work which one set of each could do equally well, but a great deal of 
quite unnecessary capital expense has been caused by consumers changing 
from one company to the other as the whim of the moment or the interests 
of their contractors dictated. All this fighting between two electrical 
companies was simply playing into the hands of their common competitor, 
the gas company (hear, hear). If the present report be compared with 
that for 1909 it will be seen that there has been a falling off in the units 
sold of nearly 1} millions, and of course a corresponding fall in receipts. 
This is due mainly to the increasing use of the metal lamps, and we 
estimate that about half the lamps in eur area are now of this description. 
The increase of business is not yet sufficient to make up for this loss; and 
it is probable that there will be a further drop this усаг. We carried for- 
ward a considerable balance from 1908 апа 1909 on purpose to meet this 
drop. which we knew was coming, and we are taking from this £4,500 
in order to pay the same dividend as last усаг. We carry forward 
£15,000 to this year. There is one other matter. Our new station at 
Horseferry-road is now at work, and the old station at Millbank pulled 
down. Lam au re the shareholders will wish to congratulate Sir Alexander 
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Kennedy and his staff on having carried through th» very difi ult. work 
of equipping the new station and changing over th? sapply to it from 
Millbank-street without a hitch of any kind. Not a singel: consumer has 


| len ineonvenienced for a single moment, and it would have boon quit? 
‚ dmpoxsible for any of them to have told that such а great ehangs had 
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been made. You will als» b» glad to know that the new station is work- 
ing very economically. In conclusion, E should like to tell the share- 
holders how well their fine undertaking is carried ont by the staff and 
workmen. From th? manager, Mr. Ног ога, and the secretary, Мг. Tago, 
down to the most subordinat» employe, the loyalty, хха and ctliciency 
are all that could be desired, and it is à great satisfaction to the directors 
that they are able to give this testimony. [now move the adoption of 
the report and accounts. 

Mr. d. BROWNE MARTIN seconded. 

Mr. HURST asked if there was any marked difference in the price 
of metal filament lamps and, if so, was there also а marked. difference 
in the quality. Would it b+ possible for this company to acquire a 
metal filament lamp of its owa. 

Mr. COURT asked whether the feasibility of going in for the 7 penny- 
in-the-slot “` system of selling current to small consumers had been 
considered, 

Tne CHAIRMAN, in reply, said: The directors are very seriously 
considering all the questions raised by Мт. Hurst as to the different 
ш ЧИ diamps. At the moment it is not advisable to make any public 
statement with regard to them. As to the ^ penny-in-the-slot " system, 
I may зау that already we have a © shilling-in-the-slot " system. We 
have begun with that, and we will consider at the proper time whether it 
inadvisable to make а reduction in that direction. 

The report was then adopted, | 

Resolutions approving the dividend and re-electing the retiring 
directors and auditors were then carried, and a cordial vote of thanks 
to the eliürman., directors and staff terminated the proceedings. 
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Telegraph Construction & Maintenance Co. (Ltd.) 


The 47th ordinary general mecting was held on Tuesday, under the 
presidency of the Right Hon. the Earl of SELBoRNE, K.G., chairman of 
the company. 

The SECRETARY (Mr. С. W. Clarke) read the notice calling the 
meeting and the auditors’ report. 

Tne CHAIRMAN then said: Gentlemen, I have first to thank you 
for the kind reception you gave on the occasion of the last general meeting 
to the announcement that it was proposed that 1 should become the 
chairman of your company. 1 ean only say that it is a great pleasure 
and interest to me to find myself where Гат, and that you may rely on 
my doing my best to serve your interests as the owners of the property 
of this company. Г do not come to this company, as you no doubt 
know, with any pretension to expert knowledge in the manufacture of 
submarine cables, but some years ago, when 1 was Under-Secretary at 
the Colonial Office, Mr. Chamberlain appointed me as chairman of the 
Committee which sat to consider the proposal for the laying of a cable 
across the Pacitie from Vancouver, by Fanning Island, to Australia, 
That was a long and extremely interesting inquiry, and witnesses came 
before us who really combined in themselves all that is known in this 
country in respeet to the manufacture of cables, the management of 
eables or the working of cables. and, therefore, even an ignorant layman 
like myself did get, by the end of that inquiry, to know, at any rate, 
what were the questions involved in cable manufacture and management. 
Gentlemen. some years have gone by since that cable was laid and eame 
into operation. It was laid with complete success, without any hitch in 
the operation—an operation which proved to be quite as difficult as had 
been anticipated. All the difficulties, however, had been foreseen, апа, 
therefore. the laying proceeded smoothly and without interruption ; and 
I may remind you that the man who laid that cable was Mr. Lucas (cheers), 
The cable from that day to this has never had a single breakdown. И 
has established a record among submarine cables. Whether that was 
due to the excellence of the manufacture—and your company, gentlemen, 
manufactured it—or whether it was due to the extraordinary skill of the 
laying, or whether it was partly due really to the safety given by the 
extreme depth at which it was laid, or whether by some combination of all 
those causes, the fact remains that that cable has never been interrupted 
forasingle day. That was all the knowledge of your business with which 
I came to your board, but, naturally. my desire was to make myself as 
competent to serve you as it was within my power to do. and imme- 
diately on taking up ту position l thought it my duty to do three things. 
I first of all went to the bank. as а matter of routine, to see your secu- 
rities. Then I went to see your works, both in the City and at Green- 
wich. I have had some experience in that direction—not the technical 
ex perience of an expert, but the experience of one whose duty it was to 
gae, so far as his intelligence might help him. that the works were being 
efficiently conducted. My experience of dockyards in England and my 
ex perience of great mining and railway works in South Africa have, at any 
rate, enabled me to form a fair estimate as to whether a given set of works 
are adequately equipped, are in а satisfactory state of discipline and 
sanitation, and whether the general atmosphere of those works is that of a 
well-managed business. Gentlemen, so far as I was equipped by previous 
experience to form a judgment on those subjecta, I can assure you that 
my visits to your works in the City and at Greenwich were most satis- 
factory. Т then had the advantage of the opportunity of s»eing your 
splendid ship, the “Colonia,” which was lying off Greenwich at the time, 
1 ean only say that she seems to me to embody in herself the maximum 
of experience and of thought. I could not eoncrive.a ship more fully 
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equipped or better designed for her particular purpose, and to me, as she 
rode in the Thames, her lines were rather those of a cruiser than those of 
an ordinary merchant ship or liner. в 

1 thought, gentlemen, that you would excuse these introductory 
remarks before coming to vour accounts, which I hope you will consider 
satisfactory. The net profits for the year amount to £110,716. 163. 114, 
after charging interest. on the debentures. We brought forward 
£V. 444. 7s. 4d.. so that we have a total £222 161. 48. За. to deal with, 
compared with £189,879. 73. 4d. list yea We propos? to distribute a 
dividend of £1. 4ч. рог share, together wid а bonus of 12s. per share, and 
to add £24,943. 7s.6d. to the reserved fund.which will leave £107,577.16s.0 
te bo carried forward. The items in the balance-sheet are all much what 
you have been accustomed to вле. On the credit side, property, stocks, 
&e., is eonsidorably reduced from the high figure of last year, which was 
due toa larg? quantity of cable in the works—manufactured, but not 
delivers. ‘Таз sale of the North Woolwich property, mentioned in the 
report. has also tended to reduce this figure, while increasing the items 
of cash and securities. ‘This property comprises some factory buildings 
and freehold lind which came into the Company's possession as early as 
1879. and for which we have no present use. The proceeds have, I 
think, very properly been added to the reserve fund. The result of the 
year’s у working on the whole is very much what we might expect in a year 
in which our works and our ships have been fully employed. I now 
move th» adoption of the report and accounts, and the declaration of 
dividends and boaus set out therein. 

Sir JAMES PENDER, Bart.. seconded the resolution. 

Mr. Н. Н. S. CROFT (one of the oldest shareholders in the company) 

said he desired to express not only in his own name, but in the name, he 
Дора, of all the shareholdera, the gratification they experienced when 
they heard that his lordship had joined the board of the company (hear, 
hear) Tae company had always been fortunate in securing the services 
of eminent men, and he thought they had still good reason to be gratified. 
His lordship had held not only high office in the State, but had also 
administered the affairs of one of the largest and most important of 
His Majesty’s dominions across the seas, In a company situated as this 
company was, doing its business on the waters in nearly every part of the 
globo, it was most important that some members of the board should have 
acquaintance with maritime affairs, and also have some acquaintance 
with those who t go down to the sea in ships." Having occupied the 
high position of First Lord of the Admiralty over a period of five years 
it was obvious that his lordship must have obtained considerable insight 
into matters which must affect and Бо of interest to this company, and 
they мого, in consequence, gratified that he had joined the board and 
brought this quu to bear upon И. You have very modestly 
diseliimed any technical knowledg? with respect to the manufacture of 

cables, but I think that that probably is a mattor which may bo lft t» 

the experts. Whit is really wanted on a board is something wider and 
much more important even than technical knowledge. Although I 
think we have to be congratulated on your having joined the board 
vou have m I think, to b» e ongratulat^d on presiding over one of the 
most su^cessful Companies in the City of London; and I think it is a 
mattor of very happy augury that, coincident with your first appearance 
on this board, vou and your colleagues are abl: todeclire а dividend which 
has certainly not been exceeded in the most. prosperous times of this 
Company. He felt sare, having taken the helm of this ship, his lordship 
would conduct it into the sume prosperous waters which hid hitherto 
floated it (cheers). 

The resolution was then carried unanimously. 

The retiring directors, Mr. Colin F. Campbell and Mr. Paget У. Luke. 
were re-elected, as were the retiring auditors, and after 
from the chairman the proceedings terminated. 


a few remarks 


Kensington & Knightsbridge Electric Ligating Co. (Ltd.) 


The twenty-fourth ordinary general meeting was held yesterday 
(Thursday). Col) В. E. Crompton presided, 

Tne SEC RET ARY (Mr. В. №. Erskine) read the notice 
ing and the report of the auditors, 

The CHAIRMAN said: Gentlemen. I think yeu vill consider the 
position of the company satisfactory, and that we may be congratulated 
on our financial position. The output of the year in Board of Trade units 
increased from 5,641,000 to 5.974.000, or a net increase of 332.861. Таз 
increas? is in spite of the introduction of metallic filament lamps, but it is 
only fair that the shareholders should know that a considerably portion of 
it is due to the power load we have had in connection with eertiin large 
contracts which during the year have been carried on in our district and 
which cannot be continuous. On the other hand, although it is most 
unsafe to prophesy, we believe that now that the public have appre- 
ciated the great increase of light they get by the use of metallic filument 
lamps, more is now used by individual users than we had hoped for in our 
previous reports. The total income is £82,140. making the usual allow- 
ance for doubtful debts. In spite of the largo i increas: in the units th* 
inereis? in the cost of generation. has only been. from. $23951 to 
£24,101, or £150, and this we may consider wholly satisfactory, Iti; о 
cours, chiefly due to the increasing economies at the Wood-lane works, 
and here again this cost has been obtained partly by increas? of output, 
which to some extent reduces the incidence of the standing charges, but 
also from the increasingly efficient use of the more modern plant, which 
has reduced the amount of coal per unit generated, and the cost of repairs 
has also been kept down. [n оо costs the increase has been 
from £45,216 to 46.862, about £699. The only increase of importance 
being the amount expended on KINO › of mains, 
heavy incidence of local taxation. 


'alling the meet 


On the next item- - 
We have an unending struggle with 
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the local authorities in this respect, and we have been able to obtain a 
reduction in our assessment, although not so much as we had hoped for. 
After deducting as usual the amount actually spent on repairs and 
maintenance of plant, we have been able to put to the inerease of the 
renewal fund the substantial sum of £10,835. 178. 8d., which is а notable 
figure, and brings the total of our reserve and renewal fund to £96,084. 
The balance carried to nett revenue is £26,786. 12s. 5d., compared with 
£25,952. 5s. 104. list year, being а nett increase of £834. 63. 5d.. which 
is principally due to th? amount by which we have succeeded in reducing 
the rates. 

Turning to the accounts, you will see that although our total share 
capital and debenture stock added together amounts only to £295,000, the 
totalexpenditure up to December 31 is £385,220, so that we have ex pended 
£00,220, in excess of the capital received. This, of course, ix represented by 
our reserve fund. In regard to this value of the company’s undertaking 
(£385,220), the shareholders will notice that a very large proportion of this 
isin mains, land and buildings, which are unlikely to be depreciated to any 
serious extent. As regards thy machinery this has its full value for the pur- 
poses of the undert: Taine aga going concern, but deductions might have to 
b» made on account of what engineers called ** antiquation," that it might 
be possible to purchas? the same generating plant to give the same output 
at a smaller figure. On the other hand, it is doubtful whether, on account 
of the riz» in the price of labour and various other causes, the mains could 
now be put down for the sum shown in the balance-sheet. It is difficult 
to balance these items against one another, but as this element of uncer- 
tainty exists in the value of all electrical undertakings which are subject 
to purchase by the London County Council or the local authority at the 
end of the term of the Provisional Orders. it is as well to point out that 
this company holds an extremely satisfactory position as regards the 
value of its assets. 

In my last vear's remarks I call-d the attention of the shareholders to 
the fact that we were gradually preparing to change over the whole dis- 
trict to the three-wire system, so as to get the full benefit of the in- 
creased carrving capacity of the mains when the double pressure of 400 
volts passed through the feeders. ‘This work has continued, and a con- 
siderable portion of the district has been already changed over, and the 
number of users who are still at the low pressure of 100 volts has been 
reduced approximately to one-half during the year. I now move the 
adoption of the report and accounts, 

Mr. В. W. WALLACE, K.C., seconded. 

Mr. KILLINGWORTH HEDGES, M.E.C.E., said he was glad indeed 
there was no desiga foreshidowed of any alteration in the price of 
electricity por unit to Choir customers. He obtained his supply— being a 
resident in. Konsington—from thy Brompton & Kensington Company, 
and he was sorry to find that there was an increas? in their charges to 
their eustomers—an inerease of 1d. or 14. per unit. While that was very 
unsatisfactory and very unreas malle, they had at the same time made 
another littl dig at their customers; they were insisting that consumers 
should pay upon а minimum amount w hether that quantity of current 
was used or not. He had received a very large number of communi- 
cations from a great many people, and thos? people had in effect told him 
that if the electric lighting companies in the Kensington district were 
going to adopt the policy of further increasing their costs then the con- 
sumers Would cercinlv not take the trouble of ad apting their premises in 
favourof the electric light as compared with gas. He must apologis? to 
the meeting that the re narks h> was making were not directed to their 
own particular Company's. affairs, because he was only speaking 
generally for electric lighting companies, The point. however. was this, 
that thos реор who used the electrie light in their houses, and more 
particularly in respect to their basements, would not go to the expense of 
installations if this sort of thing was to go on. In his opinion it would 
be very much to the disidvantage of th? electrie lighting companies, 
and it would be very unwis? indeed if thes» companies were to do any- 
thing which should have the effect of annoying their customers, and 
thereby causing them t» give attention to the advertix «l attractions of 
цах lighting. 

The CHAIRMAN siil tho Directors of that. Company had naturally 
given the qi ation of street lighting their most careful attention. It was 
a matter whieh was always before them, and was wat'hod very closely 
indeed. He hid t» admit that they of cours> viewed with some alarm the 
strenuous efforts which were mid? by tà» gis companies to oust electric 
lighting from th» streets of London by thy offering of lower rates, but he 
was glad t» think that in their own eas» they. need have no particular 
anxiety. They had a contract which, althougn it was at a low figure, 
was one which did not expire until July of next year, and after that they 
were subject to its continuance at a quarterly notice. Ая а matter of 
fact they really only supplied а very small amount of electricity to the 
authorities for the parposes of street lighting, 

The resolution was then саті unanimously. Resolutions approving 
the dividends, re-electing the retiring Director and the retiring auditors 
were next сие and a voto of th: anks to the Chairman, Directors, tho 
engineer and the staff of the Company brought the proceedings ta a close, 


British Electric Transformer Co. (Ltd.) 


The eighth ordinary general meeting was held on Monday, Mr. J. Е. 
ALBRIGHT in the chair. 

The SECRETARY (Mr. J. С. Wrist) read the notice convening the 
meeting and the auditors! report. 

Th» CHAIRMAN then said : Gentlemen, there are a few salient points 
in the directors’ report and the accounts upon which I will touch. With 
regard to patents and goodwill you will find a net addition of about £181, 
which is in respect to patents which are improvements on our original 
ones. Mr. А. Е, Berry and the members of our technical staff are con- 
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tinually endeavouring to improve the designs of our manufactures. The 
item of preliminary expenses is now disposed of altogether, upon which 
I think we can congratulate ourselves. With the proposed addition of 
£1,000 we shall have £6,800 as a reserve for depreciation against freehold 
land, buildings, plant, &е. " Stock of materials " is about £2,000 more 
than last year. This is a fluctuating item in our business and is caused 
by the increased amount of work we had in hand compared with the 
corresponding period of last year. We are satisfied that the manager's 
valuation is on а very conservative basis. With regard to investments, 
we have written off about £3,186 during the year. This represents to a 
small extent losses on some shares sold, but is chicfly consequent on the 
conversion and reduction of shares which we had previously received in 
part payment of accounts, together with some shares held in companies 
now in liquidation. The additions to this item during the vear have 
been. principally composed of the interest taken by this company in the 
Berry Construction Со. (Ltd.). With the addition of £5,000 the reserve 
amounts to about £7.886. We have continued our policy of placing 
considerable sums to reserve to meet the contingency of depreciation in 
our investments, which, as yon know, are a relic of mistakes of previous 
years. I think you may take it that out of the £5,000 now carried to 
reserve something like £3,000 to £4,000 could be put against our patents 
and goodwill account. Sundry debtors amount to about £10,000 more 
than last vear. These are all considered good, and since Dec. 31 over 
£10,000 of these debts have been paid. During the year we invested 
about £10,000 in a Japanese Government security. This has since been 
realised, and we are investing part in debentures of two of the premier 
British railway companies. Including amount brought forward we have 
13.441 to dispose of. and we recommend that £1,000 be put to depre- 
ciation reserve, the amount we usually put on one side for this purpose, 
and £5,000 to reserve, £1,000 more than last year. Subject to the 
current year's accounts being as favourable as those now before you, it is 
our intention to continue the policy of steadily building up our reserve 
account. The preference dividend ealls for no comment. In regard to 
the ordinary dividend, the ordinary shareholders must be congratulated 
that their dividend has gone up from 34 per cent. for 1908 to 5 per cent. 
in 1909 and to 6 per cent. for the year just closed. Although this might 
have been increased, I trust the shareholders will agree that, in view of 
our past experience, we are right in aiming rather at securing the per- 
manence and general strength of the company than paying unduly big 
dividends. To summarise, the profit is about £550 more than last year. 
we add £1,000 more to reserve, we pay the crdinary shareholders £604 
more, and we carry forward about £120 morc. 

As regards the work of 1910, it has been а busy year for everyone con- 
nected with the company. We are continuing to fix up agencies where- 
ever possible, and our shipping business shows a satisfactory increzse. 
We have turned our attention to sellirg or granting licences in respect of 
the various forsign patents which is an increased source cf revenue. We 
are asking vou to confirm an agreement between ourselves and the Berry 
Construction Со. (Ltd.), who are selling what is known as the © Tricity " 
cooking apparatus made under Mr. А. F. Berry's patents. ‘the manu- 
facture of this apparatus is carried on by us at Hayes. We believe the 
“ Tricity " cooking apparatus is the best system on the markct and that 
there will, in the near future, be а great demand for electrical cooking 
apparatus, Even at present the manufacture of this apparatus is form- 
ing a serious part of the vear's work, and is broadening the basis of the 
work of the Transformer Company. 1 now move the adoption cf the 
report and accounts. 

Mr. А. Е. BERRY seconded the resolution. 

Mr. К. BIRD asked whether the Japanes? bonds were soll at. a profit. 
The writing off of the preliminary expenses was an cxecllert. thing. 
Having regard to the state of the engincerirg world, he thought a great 
deal of credit was due to the chairman, directors and staff cf the com- 
pany. 

The CHAIRMAN said the Japanese bonds were sold at a profit and 
they got interest on the investment. They preferred, however, Erglish 
railway debentures, although they did not yield quite so much. 

The resolution was then carried unanimously, and the dividends were 
approved. Mr. Е. J. Marchment, the retiring dircetor, was re-elected. 

The agreement with the Berry Construction Со. having been approved 
and confirmed and the auditors re-appointed. a vote of thanks to the 
chairman and directors concluded the proceedir gs. 


Anglo-American Telegraph Co. (Ltd.) 


An extraordinary general mecting of the Company was held on Friday, 
February 24th, under the presideney cf Mr. Е. А. Bevan, to consider 
а resolution foraltering the provisions of the Memorandum of Association 
vith reference to the objects of the company. 

The CHAIRMAN виа he wished it to be clearly understood that what the 
proprietors were asked to do that day was simply to pass the resolution 
submitted to them. It was quite true that it hid been drawn up in view 
of the possible or proposed agreement with the Western Union Telegraph 
Co., but they were not going to enter into the question of that agreement 
on that occasion. The resolution brought the company's memorandum 
of association ир to date. The memorandum was compiled many years 
про, and nowadays memorandums of association gave very much wider 
powers than were contained in the company’s. Under the advice of 
counsel, the resolution before the meeting had been drafted embodying 
all such changes and extensions. "The solicitor was present, and would 
answer any particular question as to any of the clauses which were pro- 
posed to be added to the memorandum. ‘The company was not at 
present in a position to make any agreement, and it had, therefore, been 


deemed necessary to alter the memorandum of association in the way 
proposed. He concluded by moving the resolution. 

The DEPUTY-CHAIRMAN (Str G. FitzGerald, K.C.M.G.) seconded 
the motion. 

Мг. MORRIS enquired whether, in the event of the proposed agree- 
ment with the Western Union Со. being carried out, the Anglo-American 
Co, intended to embark in other business apart from the particular busi- 
ness they were engaged оп. 

The CHAIRMAN replied that it was not the intention of the company 
to embark in any other business. 

Mr. TUCKER asked if any arrangement of the kind submitted to the 
meeting. with the proposed extensions of the memorandum of associa- 
tion, would have been submitted but for the proposed agreement. with 
the Western Union Co., or whether the matter would have been brought 
befove the shareholders in any event. 

Mr. BRUCE said he ventured to suggest that the present articles ought 
to have been put in print and circulated among the shareholders with the 
notice of the mecting, together with the additions which it was proposed 
to make as set out in the special resolution. Most of the shareholders 
did not know what the present articles of association were. И the 
directors intended to circulate a report of that day's meeting to the share- 
holders, he suggested that they should embody in it the existing memo- 
randum of association with the additions now proposed, Those additions 
covered an extensive ground— with what object he failed to see. If they 
were to be utilised in the forthcomirg agreement, he would like to have 
some idea about the matter when the question was brought before the 
second meeting. 

Mr. HARDCASTLE called attention to. clause 15 of the proposed 
additions, and asked whether the power it contained to sell or dispose 
of any part of the company's undertaking included the power to sell or 
dispose of the whole of it. 

Mr. STEVENS said that the proposed alterations appeared to him to 
be so drastic and far-reaching that he hoped the Chairman would ston- 
taneously propose ап adjournment of the meetirg in order to give the 
shareholders further time to consider them. The proprietors were asked 
to alter the articles of association in order to enable the company, among 
other things, to manufacture cable. He should have thought that they 
could buy any cable they wanted at much less than would be the case if 
they embarked on its manufacture. They were further asked to increase 
the capital of the company, but what further capital could they require 7 

The CHAIRMAN said he thought it would be to the convenierce of 
the shareholders if the solicitor arswered the questions which had been 
asked, but he might say generally—especially in reply to the remarks cf 
the last speaker—that it did not follow that because they were ера еа 
to do a thing they would do it. When they went to coupsel the latter 
said that they would make the powers asked for so wide that the com- 
pany would never be tied or bourd again. И did not, however, fellow 
that the directors had any intention to do half the things they would he 
permitted to do in the proposed memorandum, or that they would think 
of doing them withont first consulting the proprictors. 

A PROPRIETOR remarked that the directors could not bind their 
successors, Although. the proprietors might rely on their present 
directors, the successors of the latter, with the large powers пом pro- 
posed, might, it seemed to him, do anythirg they likcd with the company. 

The SOLICITOR (Mr. L. B. Carslake) said that the agreement would 
be submitted by and by to a separate meeting. What was proposed to- 
day was simply to enable an. arrangement to be come to... With reference 
to the question whether the proposed. extensions of the memorandum 
were only being made for the purpose of an arrangement with the Western 
Union Co., the company could not make апу conditional agreement with 
that company without the powers now asked for, and they were taking 
the opportunity at the same time of including all the other powers sug- 
gested. The directors would probably not have called the meeting at all 
but for the negotiations with the Western Со. With respect. to. the 
remark as to the articles of association not being known. И was the 
memorandum really, and any shareholder vould get a copy of the memo- 
randum. He did not think there would be any objection; when the 
notice of the confirmatory meeting Was issued, to enclose with it a copy 
of the existing memorandum. As to the question respecting the sale of 
the undertaking, the clause referred to in the resolution said Апу part 
of the company's undertaking." Of course, a sale of the whole under- 
taking could only be made with the sanction of the proprietors at a 
special meeting. 

The CHAIRMAN desired again emphatically to state that the agrec- 
ment with the Western Union Co., when it was fully prepared. and 
settled, would be put before the shareholders, who would have full rotice 
of it and ample time to consider it. There was not the least intention in 
any way of going behird the backs of the shareholders. They were rot 
asked on that occasion to approve of any agreement, but were simply 
asked to give the company power to make an agreement; and it was 
under the advice of Sir Francis Palmer that the directors brought before 
the proprietors the resolution which had been submitted to them that day. 
He then put the motion, and declared it carried with опе dissentient. 
He added that the proprietors would be asked to meet aj ain three wecks 
hence to confirm the resolution. Until it was confirmed it would have 
no effect whatever. 

The proceedings then terminated. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD. —— At the meeting last. week 
Mr. А. А. Campbell Swinton (managing director), who presided. said, in 
крие of the smaller consumption of current due to the metal filament 
lamp. this consumption was now increasing aun, and seemed likely to 
continue. The new lamps had made electric light considerably cheaper, 
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Which was encouraging new consumers to come on to the mains. During 
the year there had been [52 additional consumers and 5,008 lamps. They 
were able to recommend to the shareholders a dividend of 44 per cent., 
against $ per cent. last year. 


CHELSFA ELECTRICITY SUPPLY CO. (LID.)—The Directors’ report 
for the усаг ended Dec. 31 fast states that the profit for the year was 
£36,566. 19x, making. with 51.362. 12s. Иа. brought forward aud 
£067. 17s. 5d. for interest, £38,897. 9%. 4d. Deducting debenture interest 
(£7.875). interim dividend on preference shares (£900) and on ordinary 
shares at the rate of 4 percent. (54.943. 12s.) the balance is £25, E78. Vs. 4d. 
The directors have placed £12.772 to renewals and depreciation fund. 
£704 to debenture stock premium redemption fund, have written. off 
£1,089 to extinction of founders’ shares, to final preference dividend 
£900, and to final ordinary dividend at the rate of 6 per cent. (making 5 
per cent. for the year) £7415. Rs., leaving £2.298. 9s. 4d. to be carried 
forward. The number of 8 c.p. lamp equivalents connected was 272,087, 
an addition of 10,057 on the усаг, and the total number of units sold was 
4,144,036, от 338,570 more than in 19090. 


W. T. HENLEYS TELEGRAPH WORKS CO. (LTD.)—'l'ài^ report of 
the directors for th» vear 1910 states that during the past year а net 
profit has been made of £77,568. 63. After payment of directors’ and 
auditors’ fees; and debenture interest, and making allowance for depre- 
ciation of buildings, plant. machinery. &c., there remains £52,059.48.2d., 
making. w th £22,395. lis. 114. brought forward from Jast year, а total 
of £84.154.. 19s. 14. Phe directors have transferred £10,000. to the 
reserve account, have made a reserve of £6.394 in respect of consols and 
other trastee socurities, and reeommend the payment of a dividend on 
the ordinary shares of 15 per cent. free of income tax, of which an interim 
dividend of 5 per cent., free of income tax, was paid on Sept. 1 last. 
These payments will, together with the preference dividend for the vear, 
amount to £57.114., leaving a balance of £27,310. 19s. Id. to be carried 
forward. The dividend warrants for the ordinary shares will be posted 
on March 10. ‘Phe directors record with deep regret the death of Mr. 
B. Т. Ftinch: they have elected Mr. Martin Roberts, M.lust.C.E., to 
fill the vacancy. 

HOVE ELECTRIC LIGHTING CC. (LTD.;,— Гс directors’ report or 11010 
states that the houses connected to the company's mains number 1.949 
(against 1.820 at Dee.. 1909). the equivalent in 8 e.p.lamps being 129,217 
(agairst 122.946). The units. sold. during the усаг were 1,178,165 
(against 1,192,508). Gross revenue was £25,991 and the net. revenue 
£15,400 (against £13.981).. The gross revenue increased £786 and work- 
ing costs decreased £633. With the addition of £263. 6s. 54. from 1900, 
the amount carried to net revenue account is £15,763. 116, 2d. (compared 
with £14,373. 6s. И4.). Interim preference dividend camo to £588, 108.90. 
interim ordinary dividend 52.825. Os. 10d.. and provision for interest and 
income tax left 59.536. 3s. 24. The directors are placing 1.200 to 
renewals and depreciation account, £3,000 to sinking fund, £588 10s. 104. 
for accrued. preference dividerd, and propose а final ordinary dividend 
( payable April 15 next) at the rate of I0 per cent. (making 9 percent. for 
the vear). The amount forward is £862, 78. И. Renewals and de- 
preciation account now stands at £24.104.5s. Sinking fund £30,158, 10s. 7d. 

LANCASHIRE UNITED TRAMWAYS (ГТО. — At the meeting on Tues- 
dav Mr. J. M. Henderson, M.P., said the passenger receipts had again 
been affected by the unsatisfactory condition of the cotton industry. and 
the company must benefit considerably. They had an increasing number 
of consumers of electrical energy for power. This branch was remunera- 
tive, and the accounts would in future undoubtedly show an increase 
from this source. The track, owing to subsidence through celery 
workings, had necessitated an expenditure of £847 for reinstatement. 
Working expenses were only 0651. pev елее, including the Henting 
of the streets through which the tramways ran, and the cost per nile was 
amory the lowest in the kingdom, 

NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—' l'une directors’ 
report states that the expenditure on capital account at the date of the 
last balince-sheet stood at £241,451. 16%. 5d.. and И bas been inereas sd 
during the past year by £1.580. 83. Od. making a total of £242,322. os. ва. 
The cost of the Joint station to date has amounted to £224,212. 8s. 6J.. 
and joint debenture stock amounting to £227,500 has been issued. diis 
stock is subject to а cumulative sinkirg fund, which now amounts to 
£40,487. 15.74. invested in trustee sccurities, Toe equivalent of 159.885 
8 c.p. lamps is connected, against. 150,903 in 1909, and the profit. was 
£22,002 against £20,859. The number of consumers is now 8.258 and, 
with the exception of 34, are supplied at 200 volts. The gross revenue 
for the year was £41.03]. 1s. 10... an increase of £1,152, and the total net 
profit was £22,002. 105. 10d.. from which have to be deducted deprecia- 
tion, co and reserve fund £3,000, debenture and other interest 
£2.447. 8s. 94.. Kensington and Notting Hill joint. debenture stock 
interest 62.291. 15. Id., and sinking fund £1.358.. 165. Sd., leaving a 
balanee available for dividend of £12,905. 4s. 4d. The directors recom- 
mend the usual dividend of 6 per cent., and a bonus of 2 per cent. for 
the усаг to the preference shareholders, the usual dividend of 6 per cent. 
and a bonus of 2 per cent. for the year to the ordinary shareholders, and 
a distribution of £5 per share to the founders’ sharcholders. The 
directors consider it advisable to re-arrange the capital of the company. 
and have formulated a scheme to carry this into effect w ithout disturbing 
the respective rights of the various ‘classes of shareholders. With the 


approval of the majority of each class of shareholders, and of the High 
Court, the necessary alterations in the articles of association will be sub-’ 
mitted at meetings to be held prior to the annual general mecting. The 
scheme requires ‘the issue to the shareholders of 27,050 new ordinary 
shares to represent their interests in the profits after 6 per cent. has been 
paid, and in the surplus assets. As the issue of such shares without pay- 


ment cannot be made legally, the directors have fixed the value at the 
nominal figure of Is. This is covered by the increase of the dividend of 
this year over last, and to meet the convenience of shareholders can be 
deducted from the dividend warrants. 


SMITHFIELD MARKETS ELECTRIC SUPFLY CO. LTD.) — M the recent 
meeting Мг. Н. К. Leon said that although they had matle a largely 
increased profit for the past усаг, the board did not propose to recom- 
mend a dividend. Dividends paid in former years should not have been 
distributed, and it was fortunate for the company that the dividends were 
stopped. before it was too late. The company vis in a much better posi- 
tion now than ever before; and the only thing that would seriously jeopar- 
dis? its interests woul] be an unsound financial policy. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD. — 
The profits earned during the year ended Jan. 31. after deductirg all 
expenses, was £21084. 133. 3d. (against £16,475. 6s. 7d.). and out of this 
the directors have transferred £7.000 to reserve. To the balance is added 
£3,603. 45. 7d. brought forward, making £18,517. 175. 104. The direc- 
tors propose а dividend of 8 per cent. for the year (against 7 per cent. in 
1910). leaving to be carried forward £6,048, against 43.608. The exten- 
sions to the Newport generating station were completed in September, 
and the output from that station has largely increased. The Weardale 
station has been ranning satisfactorily throughout the year, but the 
equipment at the Tees Bridge generating station has not yet. been 
accepted from the contractors and payment has consequently not been 
made in ful. The company's investment in the Bankfoot Power Co. 
has vielded a satisfactory гобига. The generating station at Bankfoot 
is being enlarzed and the company will. during the course of the comirg 
year, have the option of taking up further capital in the Bapkfoot Co. 
Negotiations are proceeding for the erection of further generating stations 
for the utilisation of exhaust steam whieh will in due course require a 
further issue of capital. 


WELSBACH INCANDES^ENT GAS LIGHT СО. The directors have 
entered into а provisione} seveement with the Deutsche Gaseluhlicht 
Aktiengesclischait (urges ellschaft), of Berlin; under which the latter will 
promote а new company in England which shall acquire the assets and 
undertaking of the Welsbach Incandescent Gas Light Co. This includes 
the taking over of the electrie lamp business of the Welsbach Co. in Enz- 
land by the new company. The provisional #e¢reement was placed 
before the sharcholders of the Welsbach Со. yesterday. Тһе Berlin 
Auergesellschaft is the manufacturer of the Osram lamp in Germany, and 
is reported to be considerably interested in the Osram Lamp Works (Lte.), 
Hammersmith, London, and in La Lampe Osram, N.A., Paris. 


CITY NOTES. 


mss ar 


MEMORANDA (March 2..—Bank rate 34 per cent. (Feb. 16, 1911) 
Price of silver, 24/4. per oz. Consuls 81—81} for money ; 811—814 
for account. Consols Pay Day, April 1; Stock and Shares Continuation 
Days, March 8 and 22; Ticket Days, March 9 and 23; Pay Days, March 
10 and 24; Mimng Shares Carry Over Day, March 1. 

Prices oF Metais (Londoa).—Copper, cash, 54% ; three months, 
553. Lead, English, 151—138; foreign. 13%: г 13: three 
months. Spelter, 22: —25. in, English, 187—188; foreign, 189 casb, 
184 three months, 4ron, Cleveland, cash, 48/9, three months, 49/7, 

CALCUTTA ELECIRIC SUPPLY CORPN. (LTD.)—Tne number of units 
delivered to consumers during the four weeks ended Jan. 27 was 237.247 
(compared with 482,672 in the corresponding four weeks of 1910.) 

COUNTY OF LONDON ELSZTAI2 SUPPLY С). iLTD.)—Ta? directors 
have decided to recommend payineat of tinal dividends upon the pre- 
ference shares at the rat? of 6 per cont. per annum for the half-year 
ended Dee. 31. 1910 (less tax) and on the ordinary shares at the rate of 
6 per cent. per annum (less tax) for the holf-evar ended Dec. 31. 1910, 
making 5 percent. for the year on the ordinary shares; £20,000 has been 
pliced to reserve for depreciation. Toe transfer books and register of 
members will bs closed from Maren 3 to 13 ше. 

W. T. GLOVER & CO. (LTD.)—-Dividends for 1910 on the preference 
shares and 5 per cent. on the ordinary shares (the sume as in each of the 
list two vears) are announced, 

HARPER ELECTRIC PIANO CO.—A ‘lividend at th» rat» of 6 por cent. 
pir annum on th» participiting ordinary shares for the half-vear ended 
Dee. 31 is announced. 

MIRRLEES.WATSON CO. (LTD.)— 
of 10 per cent. and bonus of 5 pere ent., less tax for 1910. 


NEWCASTLE UPON TYNE ELECTRIC SUPPLY CO.(LTD.)—'l'u^ directors 
recommend an ordinary dividend making 4 {рет cent. for the усаг. Au 


interim idvidend of 14 per cent. his already been paid. 
PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD )—The directors 


recommend a dividend at the rate of 12 рог cent. for the half-year ended 


Nov, 30 on the ordinary shares, making 10 per cent. for 1910. 


MACKAY COMPANIES.—T^ regular quarterly dividend of 11 p^r cent. 
on the preferred and upon the common shares will be paid on April l next. 
Tne transfer books will not be closed. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD. )—The directora recom- 
mend payment of a dividend for the half-year ended Dec. 31 last at tho 


rate of 6 per cent. per annum, making 5 per cent. for th с year 1910. 


TYNESIDE TRAMWAYS & TRAMROADS CO.—A dividend for the half. 
усаг eBded Dec. 31 at the rate of 1% pne cent: has been ооа, bs 
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Tne directors announce а dividend 
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Wolver у 
ооо вов Corpn. Cove}. 


RECEIPTS. 


Dundee Corporation ...... 
East Ham Council ооооооо г 
Exeter Corporation........ 
Gateshead A Dist. Trams .. 

w Corporation ...... 

p Тгатз.........„.. 
Gloucester Corpn...... РЄ 
Gravesend-Northfleet...... 
Great Northern & City Rly.. 
Greenock & Port Glasgow .. 
Hartlepool Tramways .... 
pangs Elec. Trams Co. .. 
Hong 


ng теве о ДЕАХХЕЕ ЕХ 


Huddersfield Corpn. FERENT 


| 
LINE, E lao, or Dec. te 
o. nc. or Dec. 
ws Amount, | (а) 
8 £ 
berdesn Corporation ....| Feb 38 53,737 |+ 1,390 
ен Loader i 390555 ү 5515 
Argen NO ...еоооео• F : 
Бр меша оо овие 48 18,169 [+ 492 
Ayr Corporation оозооо ооо 41 12,383 + 449 
Barnsley еоговеоосеооеое ев 7 1.121 + 28 
отг" F о +: 5 
Electric Trams, Ltd... : ы 
Bate сеа Corporation .. 47 | 326,334 |+ 8,567 
Blackburn Corporation ... 148 50,247 |— 821 
Bolton СогрогаНоп........ 48 112,937 |+ 2439 
Bombay ооо ооо вов оое 4 11,205 + 540 
Bournemouth Corporation. 47 82,149 |+ 4924 
Bradford Corporation...... 47 | 240,945 |+ 11,264 
Brighton Corporation...... $47 45,510 |+ 369 
Trams & Carriage .. 8 43,714 |+ 1.159 
urnley Corporation ...... 47 43,123 |+ 245 
Burton Corporation .... 47 12,835 |+ 231 
Bury Corporation ........ m .. Е 
Calcutta Tramways Со..... 8 («446,042 |+ в31 093 
Gamborne-redruth (KERERE 8 рац 39 
Cardiff Corporation... ..... 43 106.591 + 2,037 
Cav ооо ооо сое • 
Central London Railway .. 8 43.332 '— 
Chatham & Dist. Lt. Вуз... 8 5,780 |— 
City & South London Rly... 8 27,879 |+ 
City of Birmingham ...... 7 18,932 |— 
chester Corporation .... 4 638 |4- 
Cork Electric Trams Co..... 8 3,185 |— 
Devonport & Dist. Trams .. 7 2,847 |+ 
ver Corporation ........ 46 10,080 |+ 
Dublin & Lucan Railway .. 8 812 |+ 
Dublin United ......... 8 39,242 + 
Dudley-Stourbridge ...... 7 + 
+ 
t 
t 
t 


Птагпоск Corporation .. 
Kirkcaldy Corporation .. 
Lanarkshire Trams Co. .... 


Corporation ee 
Leicester Corporation... 
Leith Corporation ..... 
Lincoln Corporation ..... : 
Liverpool Corporation . x 
Liverpool Overhead Rly. .. 


Llandudno&Col wynBayRy, 5 12 
*London County Council ves 47 

London Elec. Ry. Со....... 

London United .......... 


Lowestoft Corporation . wes 
Maidstone Corporation wend 
Manchester Corporation.... 
Mersey Railway .......... 
Merthyr ***956590082592€8205 
Metropolitan Dist. Railway.. 
Metropolitan Elec. Trams . 1 
Middleton ee ee о о 


Oldham Corporation ...... 
Perth (N.B.) Corporation .. 
Perth (W.A.) Elec. Trams .. 
Peterborough ............ 
3 mouth Corporation .. 
es ховолооо ооо оо о о 
Preston Corporation .... и 
Rotherham Corporation.... 
Rothesay 


фоосовое ц у оова о. 


Southend Corporation р 
Southport Tramways ...... 
Stalyb'dge,H yd», &c., J . B3. 
Sunderland Corporation.... 
Sunderland District ...... 
Swansea Trams ....:..; 
Swindon Corporation .... 
Taunton jt TERN es 
ynemouth and Dis oe 
Tyneside Trams cone : ud 
Wallasey District Council .. 
all Vorporation ...... 
Warrington Corporation... 
Wat! Ham Corporation . Via 
m-super-Mare Covance 
Wolverhampton б. ses.. 


» 
г’ 
„э 
(28 
vo 
МІ 


ат имен, 
orkshire W.R, Tram. ы SN 
Yorkshire Woollen District A 


(a) These t uParisons are w.th the Pd rwéponding репой last year. 
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* Partly electrical, 
daya 


| 


Last 


Divi- NAME, 


DEND 


— | —— 
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| Electricity Supply. 


10! 5/0 | Boarnemouth & Poole Elec. Sup. Ord, =.. 
10| 4/6 | Do. 4$ per Cent. Cum. Pref 
6/0 Do. 6 per Cent. Cum. Second Pref. ...... 
| St.| 44% | Do. 4$ per Cent. Deb. Stock (red) ...... 
4/€ | Brompton & Kensington Elec. Sup. Ord. .. 

5 3/6 | Do. 7 per Cent. Pref..... 
| St. | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stoc 
‚ 9| 2/6 | Charing Cross (W. End & City) El. Sup. Co. 

S| 2/3 | Da 4 per Cent. Pref. .. 

+. | 4% | Do. 4 per Cent. Deb. Stock (1ed.) ...... 
St. 144% | Do, 4j per Cent. Deo. Stock (red.) ...... 
| 5, 2/3 Do. City Undertaking 44° Cum. Pref. 
5, 2/0 | Chelsea Electric Зарр 


| St. 4° | Do. 4$} per Cent. 


| 5 5% | Do. 5 рег Cent. non Cum. Pref. ........ 
| 10’ 4/0 | County of London Elec. Supply Ord. ...... 

10| 6/0 | Do. 6 per Cent. Cum. Pref. ..... 
+! 48% | Do. 4$ per Cent. Deb Stock (red.) ...... 


120. 7 рег Cent. 
Smithfie 


South Metrop’n Elec 


Do. 4 per Cent, 
Do. Deferred St»c 


1. Оо. S us Lantis Stoc«s 
Do oF pe Cent. Preferen 


Pref..... 


k "26 


Oo. 4 per Cent. Debs.... 


City & South Lonion Rly. Con. Ord. : 
Do. 5 per cnt. Perp. Pref, (1831) ...... 
Do. (1896) eesece 


Do. Deferred ................. т 
Do. 5 рег Cent. Cum. Pref. ......... 


" Pre 


о. 3 
Do: sb Cent. Debenturs Stock 522 


ly Ord. 


eb. Stock (red.) eosees 
| 10; 6/0 | City of London Electric Lighting Ord. .. 
| 10 6/0 | Do. 6 per Cent. Cum. Pref. ........... 
| St. |} 5% | Do. 5 per Cent. Deb. Stozk (red.) —€— 
| St.| 4%| Do. 4$ per Cent. 2nd Deb. Stock ved.) .. 
| 5 ee County of Durham Elec. Р. D. Ordi. osa 


90 Do. брег Cent, Ist Pref. ....... RM 
4% | Оо. 4 per Cent. Deb. Stock (red.).....,.. 


4% 
/25 \tLondon Electric Supply Ord. o.e 
№ | 1005. 6 per Cent. Pref.......... CN HON 
% 0. 4 рег Cent. Ist Mort. Deb ...... 
№ | Metropolitan Electric Sup. Ord. .......... 
2/3 | Do. 4j per Cent. Cum. Pref............. 
AU Do. 4$ per Cent. Deb. Stock Ist Мо-+.... 
34% | Do. 3 per Cent. Mort. Deb. Stock (re1.) 
% | Midland Elec. Corp. for Power Dist, 41 Ist 
Mort Debs, los р 
1/6 | Newcastle Elec. Supply Ord............... 
96 per Cent. non Cum. Pref. ..... 
44%| Do. 4$ per Cent. Ist Mort. Deb. ....... 
5% | North Metro. Elec. Power Suo. 5 Morts..... 
% | Northanoton Elec. Lt. & Р. Ог]. ........ 
А Оз. 5% Pref. ........................ 
ол Оо. 4% Debs. ........................ 
6/0 | Notting НШ Electric Ord.......... а 
3/0 | Oxford Electric O:d. ............. а 
JA Dc. 4% Deb. Stk. €9«o6*092506022525240«252-*92^2^ 
5/0 15% James’ & Pall Mall Elec. Ord........ Suc 


*«9*99»89069006 +. 


Do. 3} per Cent. Deb. Stock (red) ...... 
d Markets Electric Sup. O:d....... 
South London El:ctric Supply Ord......... 
бо Ist Mort. Stock (rsd.).......... 
. Lt. & Power Ord. 
Ро. 7 per Cent. Cum. Pref. ........ 
Do. Hi Ist Deb. Stock (red.)........ 
Urban Electric Supply Ovd. .............. 
Do. 5 per Cent. Cum. Pref. ............ 


Do. 4$ per Cent. Ist Mort. Deb. . T 
Westminster Elec. Sup. Ord. 
Do. 4j рег Cent. Cum. Prat............ 


Electric Railways and Tram ways. 


Bath Elec. Tram; Pref. Ord... (vada eos 
Do. 5 per C:nt. Cum. Pref. OEE ETE RENEI 
Do. 4$ Ist Mort. Deb. Stock (ге 1.),...... 

B'ham & Midland Trams 43 Ist De». Stork. 

% it Bristol Tramways & Carriage Ord. ........ 

' Do Cum. Pref. ........... е а 


Do. 6 per Cent. Cum. Pref. ....... Vaca ur 
Do. Sper Cent. Perpetual Debs........ : 
Do. 4} per Cent. 2nd D:b. Sto:k........ 
Central Lon ion Ordinary Stock .......... 
Pref. Stock ........... 


*э зо то о е э б э ө а а 


Do. (1901) Фоооваоо о *зозевзово о о» е өө ь $ 4. 
Do. (1903) ............. ее ОА 
4 per Cent. Perp2tual ОзЬз........, 


Ta УХ '. 


Price 


Wod., PER CENT. 
» 1. | Увеово. MAR. 


815 


—_ — 
———_—_— MM ÁÀ 


————- A = 


* [n calculating the yield allowance has besn made for accruoi Interest, but not for redemptioa, 


t а Dividend, $ The Londona Stock Exchange Com 


mittee have declined to quote these, 


High- Lon- 
£ s. d. est. ost, 
8—9 6 2 6| Mar, Sep m ^ 
91—31 | 4 12 3 | Feb, Aug vs 
10 106 $ 13 О | Feb, Aug ee ee 
91 —1 4 7 6: Jan, July : 
74—27 6 8 3 | March... Hs 7 
71—77 14 9 3 | Mar, Sept ee 3 
99 —103 |3 17 6 June, Dec . у 
н ан! 550 ! eb, Aug 4... 
44 —4 4 17 0! Feb, Aug | 4: ., 
95 —97 |4 2 6 | Jan, July e]. X. 
1034 —1021:4 80 hs oli 
1—4} 153 0 | uan Juy | 4&4 .. 
ич 4 17 0 | March. | 5á 
93 —101 | 4 9 0 | June, Dæ $ 
111—121 | 6 2 6; Feb, Aug | 12} 12% 
12—13 |412 0) Jan Juy | 13, .. 
119 —123 | 4 1 0 juns, De | 120} гу; 
129 —103 4 ? 6 1o July 107 ee 
14—2 А pril, Oct ee ee 
734—8} | 519 о Feb, Aug 8 m 
10}—1l} | 5 6 6! Mar, Sept | lij! X 
:05 —109 (4 2 9 ' Jan, July | 103, |, 
=) —102 j4 8 0 ay, Nov T 
41—48 15:9 0| April, O:t oe os 
4—1 |413 0 | Mar, Sept is m 
9? —103/,4 1) OQ ' Feb, Aug oe ia 
61—78 |519 3! April, Ost |. T 
82—85 |5 4 9 RR el 5 
71—71 |5 4 O|Feb, Aug | 64) | 
5{—5 о C O | Jan, July m ә 
—35 4 4 0 ee ae еә 
6 —9 14 ГО Apd, О: | .. = 
8) —84 5 7 0 io duy в ee 
lis—lit |370 ar, Sept се 
1—54 |5 17 0! Mar,Sept | .. | ; 
99—93 |4 6 9 | Да" July 920 s 
4l —4} 414 9 pril, О+ 4i .. 
—ilh 15 0 9' fa July . a 
“0b 4 6 6 | June, Оз | .. |.» 
-3 —85 416 Jan, July SR rues 
96! —97} ‚4 12 3 | -* ee oe 
3—1 | 4 2 6 | Feb, Aug TN 
44—5} |417 6! Fed, Aug | .. e 
98 —10) | 410 0! Jan, July | .. | 7 
97} —9)6 | 5 0 6 - oe Е 
aod | 318 0 Feb, Auz . oe 
712 14 6 O0, Feb, Ал? s 
99-101 | 3 13 0| Jur. Dc | | 7 
t2 —121 15 17 5 | March.... ПАГ {3 
€1—5i 9 4 0 March КЕХС ee ee 
93 —)5 20 = 5 p 
81—81 (517 0 | Feb, Aue 81. 
61 —7i 4 16 6, Feb, Aue .. os 
8> —33 |319 6 дап, July P css 
.. еб. ser . EX 
5 18 6 | Ари... .. ov 
191 —10114 16 0 Е Ча we 
1—1, |6 12 0| Feb, Aug | .. 2 
97 —3 |411 0 April, Oct КА x 
oe April, Oct ae ee 
a April, Oct eM a 
5 7 0 April, Oct Ж) „= 
5 18 O | Mar, Sep: 8и в 
4 3 6| Jan, July 5 m 
ee Ар: ооа ee es 
6 13 6 | Jan, July .. "о 
9 © O Apri, Oct .. ve 
520: Јаз, July | 85 a 
5 0 0 | eb, Aug ae ve 
i 1 9 Q ee oe ee 
101 —102 1318 3| Feb,Aug | .. | 2! 
17 .. June, Dac 2} 11} 
is Fe», Aug | 581 4} 
5 1 0 April, Oct | 93, 90} 
5 19 0! My, Nov | 73|? 
4 5 9| Feb, Aug | 67) 68 
413 0, Feb, Aug : BS 
3 18 6! Fed. ....| 5 5) 
317 9 Да", July i ИН 
(418 0 Арі, Oct} ol ., 
2,4 0 О | Apil, Oct | .. | .. 
417 6| Feb, Aug | 31| 29} 
; 411 9, Fe», Aug is PES 
101 —195 | 412 6| Feo, Aug | ..] °° 
|4:9 0| Feb Aug | C] f° 
419 0! Feb, Aug ss В 
3 :3 3 | Мау, Nov | .. 22 
4 19 €, Feb, Aus Я ie 
6 17 0 ee ee І ) 
T Feb, Aug у | ; 
os Mar. Sept АА iW 
5 15 6 | April, Oct | æ | ., 
sis Mar, S3pt „© єз 
| 
.. +, Mar, Sept | .. Ру 
ó 80 Jan, July SM Жин 
5 5 01 Mar, Sept. .. SS 
4 15 0 pan, July — px 
$12 3 | eb, Aug ba "o 
519 0 ! Jan. July ae 55 
426 oe 953 95} 
ee ss 841: 8i 
x an, ушу її 2; 
5 2 6 an, July 76 74 
oe eb, Aug oe ee 
ә April .... p: ad 
5 3 0, Feb,Aug | 75 | X 
4 8 Oj Jan, July | 1021 104 
310 6| Feb, À ee 1024 
ес, | i 
4 20 Feb, АНЕ. 67 ZH 
13°88 40 4: Feb; Aug -| 914 94] 
184.9 |. Feb, Aug 88; .. 
19 61 Feb, Aug | 87j| 57 
dà: 94: рева il. 94] 93%, 


— "^ mmus 


ELEC 
AL, 
COM 
PA 
E LIS 
Т.С 
ontinued. 
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| 
ТА 
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E [bim 
IYI- 
@ |DEND ч 
дя АМЕ, 
el Frice | КА 
St. Пос TB 
EE AA) Men ric Railways and Tram | aS ces б Busa 
t. зе, Metro У: 3$} per Cent. в ys— с 1181рЕр. Рок. У/ввк то 
St. Si Do. Рон ад District RAM Deb. S ontinued. "UK | Mar. IO 
st ta Do. tee et Pref allway Ord. кк: Es —94 a d. High- o NAME, 
ә е $ сеаооогезе segoe £ = es 
= 24 | ng Elec. Are Ды: (Int. Guar bi €6 er iu г јав, July а с a В | Won RAT 
69 Do. 4 per Cent. Co of London, L , 520 eb. Aug 21 f Mar. | PER 5 
St | 6% per nsoltd. Ltd) 73 — Feb A Mar. 1. скит. Отто 
1i 4% DS ова н Midland Ren charge ы Аз ‚ Aug | 50 Amer Telep ! YIELDED i. ЕТ 
EPI rS erp, Be. MEE as, 317 8 Jans М г: Бе pert m ap. st ESSEN шш 
SH) Do Af СЕРИИ i о Jaw м I d 50804 pe Conic] E t$ Hibe Low 
b S. M per Cent, ef.. TIPP MEE ' 6 , Jan, Jul da ili Tel g se Tene E 5 9 est, | 
100 49 et. Elec. T Deb. я lod 16 ‚ Jan y ч Monte elephone А lst Mt. Db. < 109 —11 4 4 О ee B. est, 
I 5% | Sunc V Ct Do pete) а а | М id^ Do. Video Telephone Ord... b. Stk.| 192 111312 0 Jan. Ju | | 
* | 10/0 | Sunderland nt. Deb. S % Cm. Pref. ,—84 5 0, F ‚ Oct | éd IN 5 рег Ce ephone Ога... уу. qu A 5 ej 
«s ew’ | Unde Dist. Elec. tock voce là —ii 563 M Aug | ational nta ы ои <и о Маг, |. 
ES ho Bo. ee Буз. Lou. a 5% IstMtDb. 10 —15 "4 May, Nov і | tDo. al Co, Pref. Pre. eere un р 1; 6 и Ps . 
ec 1% Do % Рпог Li % In. bds ex b. ‘ 5 6 0 РЕР | tDo. 6 Stock К "Uer Svea eee in —1@/ 0 0 | Nov ee 
5 4% | Do. З Bonds with coup. 7 coup 6| 46 —48 a eol pa Juy = 15 ue tDo. P NEZ cp — 105 | о | May, Nov | d 
5 we Yorks per Cent 1 coup 7 $$ 9. өө 102 —103 А ап, July v St. 3 | +00. 5 г Cent. Cum а Pref... S ME: 5 —137 | 14 3 b ov - | " 
&| 4 | Do par c Elec ae Ho. Dbs. .. 97 —39 4 17 0 une, Dec | 471 4 t do PS Doe Cent а и ет | sure Feb, AUS | 1075: 104 
Do. r Cent. rams, Ord....... 9 —10 о ve 1021! | 4 ock 3 rd Pref..... ~ll {1 6| Feb. А: 2194 136 
aD ams Ог4.......| d d 11319 31“ os 19. | New York Teleph расте Foes) Е о eee Aug | ans) on 
а 2 —7} ee os 100 : Oriental elephone Co. кш. о 92 -——1UuJ 4 i5 0 Feb, Fen: Ow " 
Electri eeaeee] 9—8 T March .. | °° Do 6 а. yr. Bnds.....| ! #—100} 1 оо, June AE E. 
St. с Man 5 fer Cent. зе eee 024 —101 3 19 6 r] Dec 98: 
ол Anchor Cable Со, 4} % nes i Со nt Red. Deb. Зе... lala 1411 6 ax os Hie 
07; D ectricity M (, Deb. Stock : Lari oe ed i9, Db.Stk.(red.) ыт ет ril, LJ 
1 2/0 В о. 6% Сит eter Ord. sees]: 399 1l Do. per Cent. rd. ex righ (red) 794 —9€ 410 0. pril, Oct ies 
5 0/71 abcock & Wile Pf. ae ea deut 7, —101 49 44 Deb. D rum Pret. ts ‚бозо, и 4:1 6 | Jan, imd m ee 
5 1 n gd Ord. (— IN 0 t€ Fi Бей... шшш... T —bi 2 4 0 July uly | ee 
St. nsulated а ооо зооово 5i—6) 7 4 oe i El cial, ыы — luv’ ; 9 26: u Pe 7% 7 
St, iA Ж Do ета Cet йу Сайы Ora i-i 47 ^ | Avr Oct ГА Eig а Gon: Investment 8% СА &e, о LUE 
ў rit h nt. Ist Mort. De M = 0 ‚ Oct 6} Оо. aph & Ti Cum. || os 
100 ee Bri 5 homs'n-H ort. Deb s.s.s 5} —6} 6 {3 4 E at $ 6 рег Се rust Pret.. 3}—3 
st | 69 tish Westingh oust'n 44% ‚ (rcd.)..| 180 — 4 16 uly, seu ubmarine Ca nt. Pref. tenere 14 і |8 
St. MC ро 6 pe шы Е. 96 с 4 8 5 у ЖЕ Е Colonial bles Trust (Cert) s ccena: YET 15 : 0 ео July Е 
of i +BrushE per Cent. Mort. Lien Dbs. (rd.).. (up opt 9 noq» Railwa Foreign Electric — В 4 p perd dn 108 107 
5 4 %! Do n Co. AP Deb. Stock. rd.)..| 122 —105 - ar, Sept i Anglo-Ar ys, Tramwa ectric 48 0 А ;DeMrJu 13% 10 
ы oN | И рар Deb.Stock a4 —t2 г 5 6 Feb, Aug | °: | PS 5% Cum. 5% Cum. ays, &c. pril, pero 15 
449% ро. 5 able Con. Ord ock...... 35 —55 0 i se] _ 4% De nd Pref. ef. .... di 
1 © рег Се ‚о ПА oe —4 8 4 ап, 51] Ро. b. St ТЯ .. i 5 
St. 2/3 da 4j Pe о м Pref... esses 319i 11 5 о un шу 53! Do. 4% o Deb. Les РОА ооооро 38 d 4176, April, 
T Do. 4b per C ле Ist Mort Debs. (red). T mE. 7 16 0 Jan, July Зе Aucidand Ejec. b Stock онат кс! dose Оа t Sa 
‚а. i Со.... Я Е 5 4 ec. Trams. 5% D. ооеоо 22 aui P » .- 
| 0/8? | CROP OE 1st Mort. De "--—— vil 331—324 4 н 0 ae July 9 ро. S "Төле 5%, Deb. qp MES 93} E 4 S y | June, Dec 92° ve 
со ip) Tele aph Or ay (гей)... 103 зһ сее Nov July | *# à S per Gent. Cum Inv (red.)....| 1% los 500 «i 99: Е: 
3 0/7 "Do epe. еде Co Dun мА 4 May Noy | 53° British Colum Cent, Cum, Pref, тй) Өр} [417 3 Jan J 94 26) 
кы е gnal Со...... йыл Ва A Feb. "e ov uii *—59 1] , July | 29 
In 5% Crompton & S я um 5 ч E PME E Ds Pref. un © .Rly. Df. Sr ‚79 вы i 4 u : pi awed бр n 
e 0/74 D o. 5 рег Cent. эз. 1 to 85,000) ....-- о аса 8 Ru И гот гы Bue E dm а jen Noy se ose 
5 1/0 Dick. & и Mort. а. i} 6:7 0 April, Oct x Do. per Cent. 1st Pref. Stock...... E УЛ 576 м July | 445; » 
St. 0/7; Da" Kerr & Co. не )..| 70—50 Ps April, Oct Ж ро. ancouver Po Mort. Debs. depen. 09 112. 413 © Ma ‚ Sept | -544 147 
< 4%, D „ 6 per Cent. Cum. Pre о 4—1} 680 Jan, July й Buen 44% Perp. COT ера ЕО 2 3 | y, Nov | 127: 125 
.. и Ет Cent. Tu. sk ый 4 —] k ey Jan, July a Бело Ayres г Е St. d NE —106 | 6 6 | ion July Hus 1094 
St Laa Do. (£5 van United (* A^ о. 97 100 сег = ы бы, | Caleutt Stock Port & City Tram [n SA 315 6, jas, July ae 
' 5% | 3 parce вен. pd.) ' 3141 Sept ue s aTramwavet] to i3 ‚ ist Mt 7415 0 | 156} x 
T D^ 5 nt. Mort. Deb. Stock (r i} 0 0; .... v n 5 ways (1 to 137,610). *00 6 Mar. Se 9i 105 
s| ++ | Edm per Cent. 2nd eb. Stock (red.) li —24 x pans July | > Do ге Си 326800). s —103 | ‚ Sept | 752, 98 
St sb | undson's Elec nd Deb. Stock.» | £96 9 eb, A ^ C 1% Ist m. Pref. .......... Bic edd | 
daki Do бре Elec, ро вЫ |: $ o | Feb. Аш А | TOS t Deb, Stock (red)..+.+.++. a oig 6; Feb, Ang | TES TS 
: 2 289 Electric Paci cent. Ist nag s ets k-i | 6 3 6 MOS ec "| Do 4 pe er С Ayres Trams 6541$ ere nts | 4 19 6 | Jan, july bs 5% 
n 95 po 7 zet Cent. Gl Pa os eb. Ө, 81—85 se Jan, me | ws ombo Tr. & Lte. 5 De ^b. Sto (1904) Sh. p uer y 0 Jan, July ee 
St. ye eae resur seul е pasen {е1 № iUad Meroe m piod ge =e Gon M Me Bb... ee Е,Му, | od 
s 4% ge еске (1900) 5% Cum. xt 14 —2 b 3| Jan, July | 931 e ue n. Mt. 5% M 95—58 |219 0 е os 
b 5/0 | Henl 4 per Cent. 1 ) 5% Cum. PS 69 m. 616 0 Jan, July 2 Mort ong 1 "Bus. 3 V'cvs evisos T 00 50) 5 2 0 Ма e, Dec is z 
eC LES. nley's Telegr st Mort. Debs M 8 —3 511 uly .... | Kal . Debs. .. ys Co. 5 per Cent. iSi 97 —100 y Noy | °° 
коа Do 4 Telegraph Works Огф......... ба — 18 O | Jane, Dee | sede es eens r Uant Tai] ле 5 о o| Feb, Аш | 9% к 
15/0 ! e CIMA вечен, 121 — 4 une, er C od ti AO A 2% , ^u 
on 5/0 inia EA ie ist Mort. Deb. Stock 1-5 6 $ о Маг, gat Te 29 6 pe T Cent "А" Deb. -€— руға га 6 1€] j P 
114% | Do. oie Cent. aaa 6, ra aad | 107 —109 : 8 0 Feb. Aug e gs c. Trams о , Ditto . yas gers 93—96 |$ et une, Dec | 8!! + 
| xl per Ce ver (Es. 151—1, | 2 eb, A . D . o T r Cen Io ИКЕ p Co — 69 4 | ee s . 
à SA, Ма ован Elec. DE ror беро me ‚6 1 т Маг, Sept 1271 ону per Cent. Reg " in Se э odes | —12 | 8 14 9 hs July | ,: ` 
Р ВЕСУ D ardsons, Wes truction Co. ИН 9 —l0U 413 0 Feb, Aug Man s Elec. Tr; da е а у 415 0 n, July 6: А: 
„44% Do, ри Хусна & Со, Ltd. Ord. à C9 14 0 0. Apri. Ос а Manila Elec Ry. din 6 Deb, Stk. sie. уаз —>9) ae jan, jur| = : 
аз | рег С t. Те ыйа з —1 р 11. + e] Mexic Tri. t! | 20. Del "t n n о —50 ^ b 6 | , y ae ES 
2 33/0 | тета Condits 6 Регр. Deb Stock. SESS, 3 April ws. |.» S Gen Con Com. St. Bonds grin] Scb 18 8 2 M nc 
| 1/9 : nstr um —82 .. seve [* г о | Do. 67 . Con. Ist SC SNP GERNE И 99:54 6 | i „| + 
I| 1/0 | vick ph Construction d Maintenance: т ү” May, Nov | i! ЕО | Mort. 5% Gold Bds M THIS 1 0! Feb, 1 9j s 
А па тута Fore се. 39—41 |5 2 Jan, July | > - " Debs. (1922) (No rt Ваз. зна де и ее ‚Аш ы 7" 
| S% per C d. m EET: = ae a VR eu. Fe, RAT tdg, АЫ. КУЛУ! АЖ i 
100 DIE dele и ее К баё, La EE 6 Мат, july 6| perth Elec T tos (ae Tv r Cent. wisi e| - loj; 93i 
100 ae | По. at p. ырл. Ist MGE Preferred mai й 2 E 6 Jan, July 102) | Ue | st ) i des Ога 3 4 ,600) : T tace ү; Wi | 4 7 | е 1024. 192 
10: 109; Do. 5r er Cent. 2nd M Sk. (red) 1X —112 0 L2 2 | | Rangoon Le qM ә E" 6 | Feb, A 
%1| 3. С рег Cent. 3rd М ort. Deb. )| JO —102 8 М. #5 i C lec. Trar bpm p 7 6 y ^E и i 
B t Willans & Robin Co. 6° o Cum. Pref А еур СЕ б T Do. афо afe `& Supply US б EAE d. May . 1022 ., 
~ ie son P n ГА. t " | 4 $70 15 IDE ` i ese ee j 
A | us eer кф ЕВЕ | ieii Е Mc КЕНЕ 
о. 4 рег Cer t dx" Pref... аа ч 1—i | 72 x JD $5 Wd | Ds. E yr. Gold Sa P. Со... озна + и 1021 Ал) : Зе ee 
ort. Debs. "x n n 1 —1} ^ 5% 13 | | Sao Pat yr. Mt. B 5. ex vistas. Ls ^а =3 10} 10 0 | ee i4 
€ 0 € 6 © Ее 4 | Арг Ос ` kb | aulc T nds ... Saul "VT Te Ua i 4 10 AA К ue 
оо —6 4 2 0 , Oct | > $1 ramwav. Lisht d PD є —1U03! 6 s 
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Motor Omnibuses v. Electric Tramcars. 

Тне adoption on Monday last by the shareholders of the 
Great Eastern Motor Omnibus Co. of the proposal for the 
amalgamation of that Company with the London General 


Omnibus Co., is in keeping with the present tendency for 
working arrangements between transport companies of the 
same nature, of which co-operation the underground rail. 
ways of London are, perhaps, the best recent example. 
This desire for harmonious working, which has probably 
been largely brought about by the experience of uncon- 
trolled competition, does not at present extend. however, 
to competing forms of transport, and the tramways, the 
Tubes, the omnibuses and the suburban railwavs are still 
preying upon one another. Both “ The Times " and the 
“ Daily Mail" have been considering during the last few 
days this “ traffic fight," more particularly as regards the 
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struggle between the motor omnibuses and the electric 
tramcars for supremacy in the streets. In this connection 
“ The Times " urges the desirability of a working agreement 
between these two interests in view of the likelihood at an 
early date of a determined effort on the part of the steam 
railways to recover some of their lost suburban traffic. On 
the other hand, the “ Daily Mail ” lauds the merits of the 
motor omnibus as compared with the electric tramear, and 
looks forward to the real fight which is “ about to begin ” 
between these two tvpes of vehicle. This fight will doubt- 
less be opened by the 250 B-tvpe omnibuses which, our 
contemporary states, are to be in service in April and are 
to be “silent, swift, light. easv to handle," and whose 
‘cost of running has been reduced to a figure which, if it 


А Large E.C.C. Turbo-Alter- 875 could be published, would cause some surprise." Our 


contemporarv also takes credit for having forseen and 
prophesied, when the motor omnibus was first placed on 
the streets, the ultimate success of this vehicle. 


Ere 


ALTHOUGH not desiring in any way to minimise the great 
improvements that have taken place during the last year or 
two in motor vehicles, we do not see how the electric tram- 
wav is to be displaced under present conditions. It is true 
that the route of a tramcar is not flexible like that of an 
omnibus, but its greater carrying capacity—more than 
twice that of the omnibus—is a compensating advantage 
in reducing the number of vehicles on the streets. Ав 
regards the obstruction caused by an electric tramcar (our 
contemporary quotes Board of Trade figures showing that 
the obstruction offered by the electric tramcar is 31 times 
that of the motor omnibus), this vehicle 1s more usually the 
sufferer than the culprit. An electric tramway is particu- 
larly adapted for conveying suburban passengers to and 
from their work in a large citv, but for narrow streets such 
as many of those in the City of London, the omnibus is pro- 
bably more suited. There is certainly room for both types 
of vehicle without conflicting interests ; indeed, they should 
be considered as supplementary. We must admit harbour- 


ing a hope, however, that an electric accumulator omnibus. 
will before long be on the streets, since the recent attempt. 
in this direction proved that the cost of operation was by 
no means such a serious obstacle as had been anticipated 
and it also showed that the public appreciated the smooth 


running of the electrobus. 
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“Taxation of Motor Cars. 

THERE is frequentlyaYhumorous side to Government 
-regulations of a technical nature because, as often as not, 
they are drawn up by persons having a very limited know- 
ledge of the subject. А’сазе in point is the rule according 
to which licences are granted for the use of motor vehicles 
at the present time. Since the tax depends upon the horse- 
power, and rises rapidly as the power of the car increases, 
it was necessary to find some simple formula by which the 
horse-power of a car could ‘be determined. The well-known 
rating formula of the Royal Automobile Club was adopted, 
in which the horse-power is determined by taking the 
square of the diameter of the cylinders, multiplying this 
figure by the number of cylinders, and dividing by a con- 
stant. Undoubtedly such a basis of taxation is at least an 
inducement to the designer to depart from standard lines 
and thus increase the power while the rating remains at the 
same figure ; but in other ways it is not so excellent. How- 
ever permissible such a formula may be for petrol engines 
(and owing to the standardised state of design at the present 
time it no doubt applies with some accuracy), there is no 
justification whatever for the application of this formula to 
steam engines. Obviously, in the compound steam engine 


undertakings in London is about to take place which, it is 
said, will comprise the following electric supplv companies : 
Kensington & Knightsbridge Electric Lighting Co., Notting 
Hill Electric Lighting Co., Westminster Electric Supply 
Corpn., and the St. James’ & Pall Mall Electric Lighting 
Co., and will further include the Central Electric Supply 
Co. as” part and parcel of the undertaking of the two last- 
mentioned’ companies in the above group. There is just a 
semblance of truth in the statements that have been pub- 
lished, for {by the London Electric Supply Act. 1908, certain 
of the London companies are given powers to make arrange- 
ments for closer working agreements. We have already 
mentioned in THE ELEcTRicIAN that negotiations of this 
character are ‘proceeding, and that they have been brought 
to a successful issue in one or two cases. Speaking generally, 
this represents the whole of the truth in the story of amal- 
gamation. It is, in fact, doubtful whether, assuming such 
an amalgamation as stated to be possible, it would be in the 
interest of the companies to take such a step. In due 
course they will be bought out, and in the meantime share- 
holders are chiefly interested in bringing about certain 
economies in working. It may be taken for granted that 
such closer working agreements will almost certainly result 


the horse-power of the low pressure cylinder would come лы 
from the negotiations 1n progress. 


out unduly high on such a basis, and we have heard that, 
according to the R.A.C. rating, the horse-power of a par- 
ticular line of steam cars was the same for a 10. 15 and 
20 НР. саг. For this reason the regulations proved to be 
‚а hardship to the users of small steam cars. 
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Applications of Electric Heating.— On Monday evening last 
Prof. J. A. Fleming, F.R.S., delivered at the Roval Society of 
Arts the first of a course of four Cantor lectures on this subject. 
The lecturer first dealt with the principles of electric heating, 
explaining the units of heat and energy and the scales of tem- 
perature. The laws of radiation were next discussed, more 
especially those of Stefan, Boltzmann and Wien. Stefan's law, 
that the energy radiated per second per square centimetre 
varied as the fourth power of the absolute temperature, only 
applied to “ black bodies." In this connection Prof. Fleming 
gave an interesting explanation of the term ** black body " by 
means of cardboard boxes of which the interiors were variously 
coloured. А hole in the lid in each case appeared black, owing 
to the fact that all тауз entering the boxes were absorbed. The 
pupil of the human eye always appeared black for the same 
reason, although the interior of the eye was by no means black. 
The distribution of energy in the spectrum was next considered. 
From Wien's displacement law connecting the wave-length of 
maximum energv radiation with the absolute temperature, the 
temperature of the arc crater was calculated as 4.200 deg. abs., 
of the gas mantle as 2,450 deg., of the slow lamp as 2,100 deg. 
and of a candle flame as 1,960 deg. The lecturer then referred 
to platinum resistance thermometers and thermo-electric and 
radiation methods of measuring temperature. In this con- 
nection apparatus by the Cambridge Scientific Instrument Co., 
R. W. Paul, J. J. Griffin & Sons and J. Pitkin & Co. was shown. 
Finally the laws of electric heating and radiation were discussed 
from the point of view of the modern electronic theory. 
In his next lecture Prof. Fleming will deal with electric 
furnaces. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Tue сазе, however, is much worse when we come to the 
electric vehicle. Here there are no cylinders to fall back 
upon, and consequently the Treasury found itself in a diffi- 
‘culty. Whether, failing anything else, the diameter of the 
armature was taken as a possible basis we do not know, 
but at all events the Treasurv in their wisdom decided that 
anv form of car not having cvlinders should be considered 
as having a horse-power of not less than 12 and not more 
than! 15, and should be taxed accordingly at £4. 4s. Аза 
result of this ruling an unfortunate owner of an electric 
runabout was last week proceeded against on the ground 
that he should have paid a tax on a 12 H.P. car, whereas 
he only paid up to 6} н.р. (his car being 4j н.Р.). Our 
sympathies are entirely with the owner. lf it were merely 
a case of harmless humour we should not trouble much 
about it, but the electrical industry (and the motor car 
industry, for the matter of that) has suffered so much from 
senseless legislation that we feel it onlv right to protest 
against che saxation of electrice runabours on this basis, 
"The sma!l vehicle is essentially one in which electricity can 
play an important pare because the electric runabout 18 
characterised by extreme simplicity, and there is really 
nothing to go wrong. The Treasury might, therefore, have 


| А Assab —Perim .............-... July 8, 1909 
had the common sense not to handicap a vehicle of this Mata Трой о April 20, 1910 
. ‚ exerts anything like 12 H.P., bv taxin Latakia—Palura .............-- May 26, 1910 
kind, which тА хепаа М 5 Е 5 Tourano - Amoy ............... Sept 25, 1910 
it on an entirely wrong basis. Teneriffe—St. Louis ...... ..... Oct. 27, 1910 ... p 
—— Djedda—Suakim ......... ..... Dec. 80, 1910 ... Mar. 8, 1911 


Constantinople—Odesaa......... Feb. 14, 1911 
Australia—New Caledonia... Геб. 18, 1911 
Madagascar— La Reunion ... Feb. 19, 1911 
La Reunion—Mauritius ...... Feb. 19, 1911 ... du 
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London and Its Electricity Supply. 
STATEMENTs have recently been published to the effect 
‘that a big scheme of amalgamation of electricity supply 
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with a wealili of imagination possessed only by his kind, and 


“Faraday House Journal."—4 сору of the February issue 


of the “ Faraday House Journal" has just come to hand. 


Amongst other things it contains four technical articles by 


Faradians on subjects of current interest. А notable feature is 


the long list of appointments obtained by students on leaving 


Faraday House on the completion of their course, and it is in- 
teresting to note that everv Faradian who left at the end of the 
past two terms has already found a post. 
* Electroyl^? Humidifier.—Correction.—O wing. to a com- 
p error the power taken by Messrs. Purcell & Nobbs' 
umidifier was stated in our last issue as 110 watts. 
matter of fact the apparatus has the very low consumption of 


about 10 watts. 
Fires in the County of London.— The annual report for the 
year 1910 of the Fire Brigade Committee of the London County 
Council, recentlv issued, states that the number of fires, ex- 
eluding 733 chimney fires, reported to the brigade during 1910 
was 8,208, or 11 more than in the previous vear. About 11 
per cent. of the fires are classified as serious, whilst 83 lives 
were lost, 20 less than in 1909. Eleven fire stations are now 
equipped entirely ог partly as motor stations. The duties of 
the inspection branch have been considerably enlarged by the 
addition of the work of inspecting premises coming within the 
Cinematograph Act, 1909. About 373 premises have already 
been dealt with under this‘Act. The Tube railways have also 
been inspected and reports forwarded to the Board of Trade. 
The report of the Chief Officer of the Brigade states that defec- 
tive electric circuits were responsible for 138 fires, as against 
95 in 1909; whilst one was due to an overheated electric iron. 

Bolivia.—The Bolivian Rubber General Enterprise (Ltd.) 
(representing French capital) is at present operating the light- 
ing, tramways and telephones of La Paz, Bolivia. The plant 
18 very old, and 13 in the transition stage from the original 
small central station to a hydro-electric power station situated 
about 3 miles up the valley in which the town of La Paz is 
situated. Water power is to be brought by means of a pipe 
line 12 km. in length and 50 cm. in diameter, with a substantial 
fall of 600 to 800 ft. Pending the completion of this scheme. 
the tramways are supplied with energy generated by the gas- 
driven plant of the Peruvian Corpn. The population of the 
district is 70,000, mostly Indians. The supply for lighting is by 
means of overhead cables, and the total plant capacity of the 
station does not exceed 300 kw. The system employed is single- 
phase. No other method of illumination is available. Current 
is charged at a fixed rate per annum per lamp installed. 

The Ferrocarril Guaqui a La Paz is the name of the railway 
serving the district, and is owned by the Peruvian Corpn. Its 
length is 9-9 km. and it is of 1 metre gauge. The system of 
operation is direct current at 500 volts, The railway has been 
working since December, 1905. 

The tramways of La Paz are the Empresa de Tranvias. 
owned by the Bolivian Rubber General Enterprise (Ltd.), and 
have been working since June, 1909. They are 1 metre gauge. 
and the system is the same as that of the railway. This latter 
13 а portion of a line (otherwise worked by steam) which con- 
nects the steam line with the city of La Paz. The railway line 
falls 1,500 ft. in its total length of 9-9 km. 


Telephones for Train Despatching.—A great deal bas bee 
written and spoken latelv, евре лау in the United States, of 
the advantages of telephones for train despatching. That all 
railway engineers are not in agreement on this point is shown 
by the following extract from “ Indian Engineering”: “ The 
convenience and despatch attending a telephone service as com- 
pared with a telegraph service are, of course, obvious; but 
something is wanting in the reports of itssuccessful working to 
show up both sides of its character. and this 18, strange to say, 
an accident. Without an accident, and inquiry, and a fixing 
of responsibility, we hesitate to say that its general introduc- 
tion would be an unmixed blessing. We can picture to our- 
selves the chaos that would reign at an official inquiry in India 
should a telephonic message lead to an accident. The sender 
of the message would deny its despatch in toto ; the receiver 
would not only affirm its receipt but would amplify its terms 
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nothing tangible would be forthcoming to prove, or disprove, 
either statement. No, let us not have the telephone svstem 
here yet awhile, at least not until the humble individual who 
has to despatch and receive trains by means of it has built up а 
little backbone. enough to make him stick to the exactness of 
the message he has sent and to abide by its consequences." 
Advertising in Prison.—An interesting example of the 
varied and extensive circulation attained by advertisements of 
the large electric manufacturing companies is well illustrated 
by the following incident which recently occurred in the upper 
portion of New York state. A letter was received by one of 
the manufacturing companies written on the stationerv of & 
local hotel inquiring as to the use of a small motor for laundry 
work and mentioning an advertisement that had recentlv 
appeared in one of the magazines. А motor salesman was 
immediatelv dispatched to the town whence the inquiry came. 
He went to the manager of the lighting companv and asked if 
he had any knowledge of the person making the inquiry. The 
manager had never heard of him, but suggested that the sales- 
man should go to the hotel from which the stationerv origi- 
nated and see И he could find алу trace of the writer. The 
hotel manager pleaded ignorance of any such man at first, but 
on further questioning of the employés his identity was 
revealed. It was found that the man was an inmate in the 
State prison located in the town and worked in the prison 
laundry. A conversation with the warden of the prison con- 
firmed this fact, and it was stated that the man was much 
interested in his work, had seen the advertisement and wanted 
to get the authorities interested in the purchase of a motor to 


run some of the washing machines. The story seems quite 


American. 

“On the Production and Properties of Soft Rontgen 
Radiation.’’—At a recent meeting of the Royal Society Mr. 
К. Whiddington read a Paper on this subject in which he 
stated that Röntgen rays from ordinary bulbs are usually 
produced at generating potentials of between 10,000 and 
100,000 volts. It is possible by using a special tube with a 
very thin aluminium window to experiment with rays gene- 
rated at only a few hundred volts. The rays dealt with in 
this Paper were generated at from 1,000 to 3,500 volts. It 
has been found that such soft Róntgen rays have much the 
same properties as the harder rays usually experimented with. 
They produce ionization in air, affect photographic plates, 
and can excite secondary radiations wlien incident on solid 
hodies. "Their range in air, however, 1s not many centimetres. 
For many puiposes а Röntgen radiation 1s sufficiently defined 
by a knowledge of the total energy and the penetrating powers 
in absorbing screens. These two properties were therefore 
Investigated in some detail, with reference particularly to the 
influence exerted bv the material of the anti-cathode and the 
potential at which the rays are generated. The anti-cathodes 
used fall naturally into two groupings: Group A—AI, Pt. 
Group B—Ag, Cd, Cu, Fe, Ni, Pb, Sb, Sn, Zn. The anti- 
cathodes of Group A emit secondary radiations; those of 
Group B do not. Experiments indicated that Al emits a soft 
characteristic radiation of A/p 580 (in Al). In order to arrive 
at a common explanation of a number of experimental results 
the author suggests that this Al radiation disobeys the law ol 
“ Röntgen Ray Fluorescence " recently advanced by Barkla. 


Current Topics. | 
Subjects of current interest dealt with in this issue include 


the following :— 
Mr. J. Rezelman contributes an article on ** The Reactance of 
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Asynchronous Motors. 
Messrs. А. Campbell and D. W. Dye contribute an article on “ Very 
High Sound Vibrations produced by Electric Sparks." 
At a recent meeting of the South Wales Institute of Engineers Mr. 
А. С. Collis read a Paper on *‘ Breaking High and Low Potentia! 


Circuits." 
Mr. M. J. Railing took '* Commercial Engineering " as the subject. 


of an address to the Municipal Technical School, Birmingham. „/ 
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At the meeting of the Institution of Electrical Engineers last night 
Mr. C. Vernier read a Paper on “‘ The Laying and Maintenance of 
Transmission Cables.” 

A Paper on “ Some Experiments with a 10.000-volt Storage 
Battery ” was read last week by Mr. А. А. С. Swinton before the 
Rontgen Society. 

A steam consumption of only 118 lb. per kilowatt-hour was shown 
in the official test of a 6.250 kw. Brown-Boveri turbo-alternator in 
the Dunston power station of the Neweastle-on-Tyne Electrice Supply 
‘Co. 

In his presidential address to the Physical Society Prof. H. L. 
Callendar dealt with the Calorie Theory of Heat. 


The question of public lighting was again discussed by Holborn 
(London) Borough Council on Wednesday evening, when it was 
decided to invite further tenders from both the Metropolitan Electric 
Supply Co. (representing the companies supplving ш Holborn) and 
the Gas Light & Coke Co. 

Only a semblance of truth exists for statements that are obtaining 
currency in regard to the alleged “ amalgamation ` of certain of the 
London electricity supply companies. 

The Commonwealth Authorities of South Australia and Victoria 
require generating plant and accessories and telephone cables respec- 
tively. 

Legal.—Further proceedings in the matters relating to the London 
Electrobus Co. (Ltd.) have taken place before Mr. Justice Neville, 
who has granted an extending order asked for by the plaintiffs in the 
action and has mulcted the defendants in costs. 

An action brought by the London Electric Supply Corpn. against 
the]Westminster Electric Supply Corpn. in regard to alleged breach 
of agreement was commenced last week in the Court of Chancery, and 
the hearing was concluded on Wednesday last, judgment being 
reserved. 

Mr. Justice Warrington has dismissed an action brought by an hotel 
proprietor against Abertillery Council for а declaration that the 
Council were not entitled to place electric light standards on a strip 
of pavement in front of the hotel. 

Companies Mcetings and Reports.— Large increases in receipts, &с., 
were announced at the meeting of the Para Electrie Railways & Light- 
ing Co. by the chairman, Sir W. Evans-Gordon. The company appears 
to be in a very prosperous condition, a dividend of 10 per cent. for 
the past year being declared. 

Interesting abstracts are also given of the directors’ reports of the 
Bournemouth & Poole Electricity Supply Co., City of London Elec- 
tric Lighting Co., County of London Electric Supply Co., Metro- 
politan Electric Supply Co., North Metropolitan Electrical Power 
Distribution Co., W. Т. Glover & Co., &c., and reports of the meet- 

ings of the Notting Hill Electric Lighting Co.. the Charing Cross, 
West End & City Electricity Supply Co., the Chelsea Electricity Sup- 
ply Co., the Waste Heat & Gas Electrical Generating Stations (Ltd.), 
Newcastle & District Electric Lighting Co.,and Oxford Electric Со., &с. 


OBITUARY. 


J. H. van’? Horr.—We regret to record the death of Jacobus 
Henricus van't Hoff, the founder with Lebel of the science of stereo- 
,chemistry. His death occurred at Steglitz on Wednesday, March Ist. 

The deceased was in his 59th year. Prof. van't Hoff was born at 
Rotterdam and studied at Levden, Bonn, Paris and Utrecht. He 
was only 22 years of age when his ‘‘ La Chimie dans l'Espace " was 
published simultaneously in French, Dutch and German. At first 
Berthelot and other well-known chemists were inclined to disparage 
the value of his theories, but he continued to develop them, апа 
gradually established his reputation. He was appointed professor 
at Amsterdam in 1878, and moved to Berlin in 1896. With Ostwald 
he was editor of the “ Zeitschrift für Physikalische Chémie.” Prof. 
van't Hoff was the recipient of numerous orders and distinctions, 
including the Nobel Prize for Chemistry, which he gained in 1901, and 
only last month he was elected an Honorary Fellow of the Pnysical 
Society of London. 

Pror. PauLo BENJAMIN CaBRAL.—Rumours had reached us of 
the death of Prof. Cabral, but had not been confirmed. We now 
learn that his decease occurred suddenly several weeks ago. He was 
born in Lisbon in 1853, and so was а comparatively young man. 

After a suitable preliminary training, Senhor Cabral, in 1876, entered 
the Portuguese public service in the Department of Telegraphs and 
Lighthouses of the Ministry of Public Works, and in 1879 he was appointed 
chief of the central division of the department, and a member of the 
Committee selected to promote the fusion of Portuguese Posts and T le- 
graphs. In 1880 he became chief of the technical branch of the Dir»ction- 
General of Posts, Telegraphs and Lighthouses, and member and seer багу 

- of the Committee of Lighthouses and Buoys, and in 1888 was appointed 
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Inspector-General of Telegraphs and Lighthouses; and in 1892, when 
the two departments were separated, he was made Inspector-General of 
Telegraphs and of the Portuguese electrical industries, and so head of 
the department appointed to control the establishment and working of 
these industries on behalf of public security. In 1887 he was appointed 
professor of electrotechnics (ente cathedratico) in the Instituto Indus- 
trial e Commorcial, Lisbon. He was director of the factories of the 
Ministry of Public Works since 1900. and a member of the High Council 
of Commerce and Industry. As far back as 1877 he published a Paperon 
the “ Perturbations of Movements of Celestial Bodies,” and recently 
published a pamphlet on the * Teaching of Electrotechnics,” also a work 
on the “ Effects of Electric Traction on Telephonic Systems.” Не re- 
ceived many Portuguese and foreign distinctions. He represented 
Portugal at the International Telegraphic Conferences at Paris (1890) and 
Lisbon (1903). at the Radio-telegraphic Conference (Berlin, 1906), in 
many negotiations relating to submarine cables and the electrical in- 
dustries in Portugal. Не was a foreign member of the Institution of 
Electrical Engineers, a member of the Portuguese Society of Civil 
Engineers, of the Société des Electriciens of Paris, of the Elektrotech- 
nischen Vercin of Vienna, and of many learned societies in Portugal. 

Н. E. HaRRISON.—We regret to learn of the death of Mr. Harold E. 
Harrison (secretary of Callender's Cable & Construction Co.) at the 
early age of 37. Mr. Harrison, who had been in the service of the 
Company about two years a3 assistant secretary and nine years as 
secretary. went home ill on Tuesday last week and died of double 
pneumonia on Saturday night. The funeral took place at Streatham 
on Tuesday. and those present included Mr. T. O. Callender, Mr. T. 
Petersen, Mr. Регсу Walker (works manager), and Мг. Е. A. Bond 
(borough electrical engineer of Battersea). who was a personal friend 
of Mr. Harrison. The deceased leaves а widow, but no family. 


PERSONAL NOTES. 


Mr. Charles Leven, M.I.E. E., informs us that he has resigned his 
position as managing director of the Lahmeyer Electrical Co. (Ltd.), 
owing to its absorption by the A. E.G. Co. 

We are informed that Mr. W. E. Gundry has resigned from the 
engineering staff of the E.P.S. Co. (upon which he has been for the 
past 12 years) to take up the position of London manager and repre- 
sentative of the Premier Accumulator Co., of Northampton and 53, 
Victoria-street, London, S.W. 

Dr. J. A. Ewing. C.B., Director of Naval Education, was quietly 
married yesterday afternoon to Miss Ellen Lena Hopkinson, daughter 
of the late Dr. John Hopkinson. The ceremony took place at 
Christ Church, Victoria-street, S.W. 


APPOINTMENTS VACANT AND FILLED, 


А technical assistant 15 required in the office of а firm of chartered 
patent agents. Must have had experience in the drafting of patent 
specifications. See advertisement. 


Applications are invited up to March 18 for the post of assistant 
lecturer in electro-technics (for day and evening classes) at the South 
African School of Mines and Technology, Johannesburg. Salary 
£300 per annum. Engagement one year, certain. Some informa- 
tion is given in an advertisement, and all further particulars can be 
obtained from Messrs. Chalmers, Guthrie & Co. (Ltd.), 9, Idol-lane, 
London, E.C. 


А principal and secretary is required for the Gilwiy Technical 
school. Salary £200, rising to £250 per annum. A>y plications to 
Mr. C. J. Leper, 21, Dominick-street, Galway. by Moreh 25. 

An electrician, with mining experience, is required at collieries in 
Glamorganshire, to superintend the installation of electrical work. 
See an advertisement. 


An assistant tester із required by a leading firm in the Midlands. 
Must be well up in testing a.c. and d.c. machinery. See advertise- 
ment. | 

А South American telephone company requires a telephone line 
inspector, fully conversant with line work. See advertisement. 


A principal and organiser of the science and tech i logical depart- 
ment is required at the Crawford Municipal Теса tical Institute, 
Cork. Salary to commence at £400 per annum. A)» 5lications to the 
Secretary by March 15. 

Mr. А. S. Giles, formerly borough electric М елсілео ` and tramways 
manager at Blackburn, and reveatly caief eagiaeer ‚4 manager of 
the Cape Town electric tramwavs, has been a»pointe l ,nanager of the 


. Lisbon Electric Tramways, in succession to Mr. Win. . dark. 


In addition to the appointment of Dr. Bertram >. Steele as pro- 
fessor of chemistry (announced in our issue of Feb. 2), the appoint. 
ments at the new University of Queensland (Brisbane i iclude those of 
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ARRANGEMENTS FOR THE WEEK. 


Mr. А. J. Gibson, A.M.Inst.C. E.. of the University of Sydney, аз 
professor of engineering. and Mr. Н. J. Priestley, M.A., of Victoria 
University, Manchester, as professor of mathematics and physics. 


——— + —— 


INSTITUTIONS AND SOCIETIES. 


Physical Society.—At the annual general meeting on February 
10th the reports of the Council and of the treasurer were adopted. The 
officers elected for the ensuing year were as follows : President : Prof. 
Н. L. Callendar, F.R.S. Vice-Presidents : Those who have tilled the 
office of President, together with A. Campbell, Prof. C. Н. Lees, 
F.R.S., Prof. T. Mather, F.R.S., and S. Skinner. Secretaries: W. В. 
Cooper and S. W. J. Smith. Foreign Secretary : Prof. S. P. Thomp- 
son, F.R.S. Treasurer: W. Duddell, F.R.S. Librarian: 8. М. J. 
Smith. Other Members of Council : W. Н. Eccles, А. Griffiths, Major 
W. A. J. O'Meara, C.M.G., A. Russell, W. N. Shaw, F.R.5., F. E. 
Smith. Prof. the Hon. В. J. Strutt, F.R.S., W. E. Sumpner, К. S. 
Whipple and В. S. Willows. Reporter and Assistant Secretary: А. 


Eagle. 
Royal Institution.—The following are among the lecture arrange- 


ments at this Institution after Kaster: Three lectures on “ The 
Optical Properties of Metallic Vapours "' (illustrated), by Prof. В. W. 
Wood, of the Johns Hopkins University; two lectures on ‘ Air and 
the Flying Machine " (1. “ The Structure of the Atmosphere and the 
Texture of Air Currents ” ; 2. “ Conditions of Safety for Floaters 
and Fliers "), by Dr. W. N. Shaw ; two lectures on (1) ** Changes 
effected by Light”; (2) “ Practical Progress in Wireless Telegraphy "' 
(illustrated), by Mr. T. Thorne-Baker. The Friday evening meet- 
ings will be resumed on April 28th, when a discourse will be given by 
Prof. W. M. Flinders Petrie on ** The Revolutions of Civilisation.” 
Succeeding discourses will probably be given by Prof. Martin O. 
Foster, F.R.S., Prof. R. W. Wood, Commendatore G. Marconi and 
Prof. Svante Arrhenius. 

Prof. Н, E. Armstrong, F.R.S., has been nominated the delegate 
of the Royal Institution at the celebration of the Centenary of the 
Royal Frederick University of Christiania; and Sir James Cerin’ ot. 
Browne, M.D., F.R.S., as delegate at the celeh--** за ог tie 20204 
Annivers zs of the Uni rerit of St, Аанге 

The TraziiwWi:3 Wid Шлі Railways Association.—The “ Journal ” 
of this Association for March contains verbatim reports of the 14th 
Annual general meeting of the Association and of the speeches made 
at the annual dinner which followed on February 17th. The follow- 
ing new vice-presidents were elected: Lord Arthur Butler, Mr. 
Harmood- Banner, М.Р., Mr. J. M. Henderson, M.P., and Councillor 
Jas. Н. Rogers(chairman, Newcastle-on- Tyne Tramways Committee). 
The following were elected members of the Council of the Association 
to fill vacancies: Mr. R. L. Acland (manager and engineer, Chester- 
field Corporation Tramways); Mr. W. Clough (general manager, 
Bury Corporation tramways) ; Mr. C. H. Dade (secretary, British 
Electrical Federation (Ltd.); Alderman Wm. Ivey (West Ham Cor- 
poration tramways); Mr. John Kennedy (Parliamentary agent). The 
ehairman made the announcement that during the past year the 
Association had made a surplus of £80 over working expenses, which 
went towards paying off an old debt of £370, and that in addition 
donations had been received that evening from certain members 
which would completely pay off the debt and leave a substantial 
amount to the credit of the Association. A deputation consisting | 
ef the members of the Council of the Association was received by 
the President of the Board of Trade, the Right Hon. Sydney Buxton, 
M.P., on February 16th, on the subject of reform of existing tramway 
legislation. 

Royal Society.—Among the Papers read at the meeting of this 
Society yesterday afternoon was a “ Note on the Electrical Waves 
Occurring in Nature," by Dr. W. H. Eccles and Мг. Н. M. Airey. 


EDUCATIONAL NOTICES. 


South-Western Polytechnic.—The fifteenth annual distribution of 
prizes and certificates to the students of this college will take place 
at the institute this evening at 8 o’clock, when Sir Alfred Keogh, 


K.C.B., LL.D., Rector of the Imperial College of Science and Tech- 


nology, will present the awards. 
Institute for Optics. —It was annuounced at a meeting of the Lon- 
don County Council's Education Committee on Wednesday last that 


the Higher Education Sub-committee recommended that the Council 


be asked to authorise a grant not exceeding £35,000 to the Governors 


.of the Northampton Polytechnic Institute for the erection of a tech- 


nical institute for optics. 
University of London.—The “ London Gazette " announces that 
the King in Council has reappointed Sir John Wolfe Barry and Prof. 


А. Schuster members of the senate of the University of London. 


FRIDAY, March 10th (to-day). 
PuvsicArL SOCIETY. 


$ рәп. Meeting at the Imperial College of Science. Agenda: 
“ Demonstration of the Working of the Gyro Compass," by Mr. 
G. К. B. Elphinstone; “ Note on an Electrical Trevelyan 
Rocker," by Dr. W. Н. Eccles; “ Notes on the Tilted Gold 


Leaf Electroscupe,” by Dr. G. W. C. Kaye. 

Rovar, INSTITUTION, 

9 p.m. Meeting at Albemarle-street. Discourse on * Recent 
Advances in Turbines.” by the Hon. Chas. A. Parsons, F.R.S. 


SATURDAY, Mar:h 11th. 
Rovar INsTITUTION. 
3 рт. Meeting at Albomarle-street. Lecture on ` Radiant Energy 
and Matter," by Sir J. J. Thomson, E.R.S. Lecture П. 
BIRMINGHAM AND DisriicT ELECTRIC CLUB. 


7 р.т. Mecting at the Cornwall Cafe. 49. Newhall-street. Bir- 
mingham. Paper on “ Small Electric Lighting Plants,” by Mr. 

C. Bell-Walker. 
MONDAY, March 13th. 
Rovar SOCIETY OF ARTs. 


8 p.m. Meeting at John-street, Adelphi. 
tions of Electric Heating," by Prot. J. A. Fleming, 
Cantor Lecture II. 


TUESDAY, March 14th. 
NATIONAL ELECTRICAL. MANUFACTURERS! ASSOCIATION, 


2:30 p.m. Council Meeting at Balfour House, Finsbury Pavement, 


London, E.C. 
ROYAL INsTiTUTION. 
jp.m. Meeting at Albesmurlestroet, Lecture on “ Crystalline 
Structure: Mineral, Chemical and Liquid," by Prof. А. E. Н. 


Tutton, F.R.S. Lecture Ш. 
GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at 207, Bath-strect, Glasgow. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS- 
7:30 p.m. Meeting at the Phvaieal Laboratory, The University, Man- 
chester. Paper on “ Electricity Meters,” by Messrs. Н. А. 


Ratcliff and A. E. Moore. 
INSTITUTION OF Civit ENGINEERS. 

Spm. Moesting at Groat George-strect. Paper on * The Elec- 
trification of a Portion of the Suburban System of the London, 

Brighton & South Coast Railway," by Mr. Philip Dawson. 

FaRADAY SOCIETY. 

8 p.m. Mecting at the Institution of Electrical Engincers, Victoria 
Embankment. Papers on “Some Properties of Aluminium 
Anode Films,” by Мг. G. E. Bairoto; “The Weight of a 
‘Normal’ Litre of Hydrogen Chloride and the Atomic Weight 
of Chlorine,” by Mr. F. P. Burt and Dr. R. W. Whytlaw-Gray ; 
“А Physico-Chemical Study of Mercury Sodium Alloys or 
Sodium Amalgams,” by Mr. E. Vanstone; and “ On Surface 
Effects between Mercury and Certain Solutions and an Electro- 

chemical Method of Estimating Dissolved Oxygen,” by Dr. 


S. W. J. Smith and Mr. W. F. Higgins. 


ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Discussion on “ School Lighting.” 

WEDNESDAY, March 15th. 

ASSOCIATION oF Мгугха ELECTRICAL ENGINEERS, NEWCASTLE BRANCH. 

7:30 p.m. Meeting at Armstrong College, Neweastle-on-Tyne. 

Papers on “ Oils for Transformers and Switches,” by Mr. G. W. 

Humphrey; and “ Considerations Specially Relative to Small 


Colliery Installations," by Mr. Thos. Thomson. 


[STUDENTS Section OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment. Paper on “ Exhaust 
Steam Turbines,” by Messrs. R. C. Plowman and E. F. Hether- 


Lecture on “ Applica- 
F.R.S. 


— 


ington. 
INSTITUTION OF MECHANICAL ENGINEERS. 


8 p.m. Meeting at Storey's Gate. Presidential Address by Mr. 
E. B. Ellington. 


FRIDAY, March 17th. 
Воулг, INSTITUTION. 


9 p.m. Meeting at  Albsmarle.street. 
Supply," by Mr. J. H. Balfour-Browne. K.C. 


SATURDAY, March 18th. 


Discourse on “ Water 


ROYAL INSTITUTION. 

3 p.m. Meeting at Albemarle-strect. Lecture on “ Radiant Energy 

ай and Matter,” by Sir J. J. Thomson, F.R.S. Lecture III, 
THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lient.-Col. H. М. Leaf. 
* The following orders have been issued for the current week :— 
Monday, March 13th, “ А " Company.—Infantry Drill, 7 to 7:30 p.m. 
Technical Drill, 7:30 to 10 p.m. 
Tuesday, March 14th, “ B " Company.— Technical Drill, 7 to 10 p.m. 
Recruiting. 6 p.m. 


Thursday, March 16th, “С” Company.—Technical Drill, 7 to 10 p.m. 


Friday, March 17th, “ D” Company.—Recrnits' Infantry Drill, 6:30 to 
i 7:15 p.m. Technical Drill, 7:15 to 10 p.m. 
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PLASTIC INSULATING MATERIALS.* 
BY A. HAKANNSON. 


` Summary.—The author discusses the properties of plastic insulating 
materials now so largely used in electrical manufacture. They may be 
elassed as (1) rubber substitutes, (2) insulators with organic binding 
materials, (3) insulators with inorganic materials. Mechanical strength, 
hygroscopic properties and heat resisting power are considered, and 
emphasis is laid on the fact that insulation resistance often falls off 
enormously as the temperature is raised. 


Plastic insulating materials have lately become of great 
importance, though as vet designers have very little real know- 
ledge of the peculiar properties of the various products on the 


market. А few remarks on this subject may therefore be of 
interest. At present there are 20 factories т Germany turn- 


ing out products of this nature, and many of them have sprung 
into existence owing to the success which attended the pioneers 
inthe field. But even the makers themselves are unacquainted 
in any proper sense with the properties of their own products, 
and some of the statements which have appeared in the 
technical press, and have been largely abstracted from cata- 
logues and price lists, are of the most grotesque kind. The 
designer is often at the mercy of the dealer, and finds, too late. 
that he has selected a material unsuitable for his purpose. 
The present Paper is not intended to describe the manufac- 
ture or composition of any of these materials, but rather to 
throw light on such of their properties as can be more generally 
described Ts 

There are three main groups into which these materials 
may be divided, viz., (1) rubber substitutes, (2) insulators with 
organic binding materials, and (3) insulators with inorganic 
binding materials. Apart from difliculties in selecting a suit- 
able insulating material, the designer too often fails by omitting 
to take into proper account the conditions under which the 
insulator is to be used. Instances are not hard to find. An 
insulating material may be able to withstand 2.000 volts per 
millimetre, aud the designer may allow a thickness of 5 mm. 
to resist 250 volts, thinking that he is allowing an ample factor 
of safety on mechanical and electrical grounds. But he omits 
to take notice of the fact that his design allows dust to collect 
all over the insulator, and that this. dust may conceivably 
largely consist of metallic particles; the absence of any kind 
of petticoat will then allow a large amount of surface leakage, 
which may similarly arise from exposure to the rain. Failures 
due to such causes would not be due to defect in the insu- 
lating material itself, but rather to design which needs both 
care and caution. 

Still, with regard to matters which ave connected with the 
insulating properties of the selected material, it may be noticed 
that Histor of this class have a distinct tendency to “ аре? 
more or less rapidly; and it is not right to suppose that 
initial measurements of their insulation resistance will hold 
good permanently. Some insulators contain ingredients 
which act on substances with which they are brought in 
contact, such as metallic parts. Others are affected chemi- 
cally by the action of light. The author has distinctly noticed 
this latter peculiarity in the case of some insulators used on 
the overhead construction of tramways. After eight or ten 
years that portion of the insulator which was enclosed within 
the metal casting was found to be in a perfect state both 
electrically and mechanically ; the other portions which were 
continually exposed to the action of hight were found to be 
quite perished. A deposit of dusty particles i in damp weather 
often causes very pronounced deterioration, as it developes 
into а pasty mess, and causes sometimes a considerable 
surface leakage. Lacquer 15 а delusive protection which 
suffers much in the process of time. The natural surface of 
the material itself is the best protection, especially in the case 
of those that are pressed while hot into the required shape ; 


+ Abstract of an article in the “ Elektrotechnische Zeitschrift.” 
+ With regard to the question of insulating materials generally, refe- 


renee may be made to Wernicke’s book entitled “ Die Isoliermittel der 


Elektrotechnik.” 
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this probably increases the homogeneity of the parts on the 
surface, as compared with those in the inside of the insulator. 
The operations of sawing, turning, and boring are apt to cause 
invisible cracks, which may, under certain circumstances, 

much reduce the insulating capacity, though an exception 
must be made in favour of some rubber substitutes, as well 

as vulcanised fibre and galalith, which latter do not properly 

fall under the head of plastic materials. The tendencv to 

age 18 more marked with high than with low pressures, which. 
is probably due to the development of ozone in tàe former 

case, which strongly attacks most insnlating materials. This 
is very marked with insulators containing rubber, since rubber 
usually contains free sulphur, which, in the presence of ozone, 
becomes changed into a more active chemical stete. Mate- 
rials in whieh resin has been used as the binding agent are also 
affected bv high voltages. Plastic insulators are alw avs much 
heated by the passage of high tension currents, and this fact 
must be noted, as the insulating capacity falls off verv seri- 

ously as the temperature rises. The heating is probably due 
in part to dielectric hysteresis, since it is noted more easily on 

high frequencies. The insulation resistance of a system with 

given iusulators 18 not a fixed quantity, but depends on 

whether direct current or alcernate enrrent is applied, as also 

on the frequency and whether the volrage is intermittently or 

permanently applied, all these factors tending to affect the 

temperature ultimately reached, which is the important and 

deciding point. 

Plastic insulators are never homogeneous, but are composed 
of more or less intimate mixtures of different bodies. How- 
ever carefully the mixing is done, it is impossible to produce а 
body like porcelain ; consequently there are often weak spots 
that might be detected if it were commercially possible to test 
every insulator under high pressure. This, however, cannot 
be done under existing conditions, and it is only possible to 
meet this by allowing an ample margin in the factor of safety. 
There are no plastic insulators that will resist chemical action 
of everv kind ; some are acted on by acids and alkalis, others 
bv alcohol, and so on. Gases and fluids have sometimes to be 

taken into account as chemical reagents, and all these things 
somewhat restrict the designer ш his choice. 

As for the testing of the insulating capacity of a substance, 
there are many views. Nome assert that it is impossible to 
test on low voltages, because no breakdown test is possible, 
and everything depends on the state of the surface of the 
material at the moment of test. .The opposite view is also 
strongly held by those who maintain that it is absurd to test 
with 10.000 or 15.000 volis, if the maximum in practice will 
be 250. А sensible view seems to be that the purpose for 
which the insulators are to be used must be considered ; and 
for outdoor work, such as overhead tramway equipments, 
some sort of high tension test seems advisable. A character- 
istic of plastic insulators is the fact that the insulation resis- 
tance of every specimen differs, and a change of shape or size, 
will often produce wholly unexpected results. Iti is, therefore 
impossible to find any definite figure for the breakdown voltage 
per millimetre, or for the specific insulation resistance. The 
lowest limit can possibly be taken as 1,000 volts per millimetre, 
for the breakdown voltage up to thicknesses of 30 mm., with 

a slight decrease for greater thicknesses. This figure relates 
ous to really plastic substances, since mica compounds and 
certain kinds of vulcanite give much higher figures. Insulators 
ought to he often cleaned if they are to retain their insulat- 
ing capacity, whether they are used for indoor or outdoor 
work, | 

Аз for mechanieal strength, these TAS have no mm 
capacity for resisting bending or pulling forces, though fairly 
high figures сам be found for some kinds of vulcanite and for 
vulcanised fibre. The elastic limit under bending or tension 
was found to be mostly between 100 kg. and 1,000 kg. per 
square centimetre. and under pressure and. shearing forces 
between 300 kg. and. 2,000 Ки. per square centimetre ; these 
figures were obtained from new specimens, which had not 
been injured by exposure to any external influences. A good 
deal can be done by providing suitable support, such as 8. 
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metal liner to a hollow cylindrical insulator ; other instances ! resisting the long continued action of gases and fluids. The 


are also adduced, and will readily occur to the designer. Care 
must also be taken if it should be found necessary to work the 
insulator with saws, turning tools or files, as slight cracks are 
easily caused, though this does not apply to vulcanised fibre. 
galalith, and some kinds of vulcanite, which possess a certain 
amount of elasticity. As compared with glass and porcelain, 
plastic materials are not generally brittle, and are therefore 
to be preferred when exposure to wilful damage is possible, 
though questions of expense must also be considered. 

As to the hygroscopic properties of these insulators, it is 
generally found that those which have the most marked 
hea:-resisting properties are the most hygroscopic; the best 
insulators, which are non-hygroscopic, have little heat-resist- 
ing capacity. The question arises as to the extent to which 
water absorption can be allowed. For low voltages and dry 
places, an insulator should not absorb more than 4 or 5 per 
cent. of its weight of water after being immersed for six days 
at ordinary temperatures; the insulator should be unlac- 
quered for the purpose of test and not impregnated in any way. 
The author examined 25 different plastic insulating materials, 
and after lying in water for a fortnight, the lowest figure for 
water absorption was found to be 0-072 per cent., and the 
highest 55 per cent. Experiments of this nature are not, how- 
ever, altogether conclusive. Some materials, especially some 
kinds of vulcanite, contain certain substances soluble in water, 
so that an actual loss of weight may take place. From curves 
it is possible to see that after a fortnight the maximum water 
absorption has not been reached ; it is quite possible that in 
some cases it might not be reached within any reasonable 
limit of time. In any case, a test lasting over 24 hours is quite 
inconclusive. Sometimes the surface is treated with a fatty 
Substance, which disappears in the course of time, and in other 
cases it has been found that water creates small bubbles and 
cracks on the surface. At higher temperatures than that of 
the atmosphere, it is not easy to get results of any particular 
value, as some substances are strongly attacked and even 
partially dissolved under these conditions. The substances 
least impervious to water were found to he some kinds of 
vulcanite, and plastic materials specially used on overbead 
tramway work; at the other extremity were some brands of 
vulcanised fibre. 

There is no property about which there is likely to be so 
much misundersianding as the heat-resisting power. It is 
often stated that a given material will withstand 5,000 volts 
per millimetre, and resist temperatures up to 800°C. or 1,000°C ; 
it is not, however, added that the former statement only 
applies to ordinary temperatures, and that at 80°C. or 1009C., 
the material becomes sofi and easily breaks down under 220 
volts. It is a certain fact that at the moment no plastic 
insulating material exists which can be heated to 200°C. 
without serious loss of mechanical strength and insulating 
capacity. It is obviously unnecessary to insist on the heat- 
resisting properties of a material used for insulating the фег- 
minals of a meter, if the specified temperature is sufficient to 
‘destroy the insulation of the conductors and to put the meter 
itself out of action. Far more important are the fireproof 
‘properties. At any rate it ought to be understood that though 
plastic materials can be found that will resist temperatures of 
200 deg. to 300 deg., they generally have а low insulating 
capacity and are markedly hygroscopic, so that on general 
grounds their use is not to be recommended. It is, therefore, 
generally necessary in these cases to fall back on glass and 
porcelain, or, failing these, on some material that is not entirely 
fireproof. А substance like vulcanite, which has little heat- 
resisting capacity, has worked well as the result of many years 
of experience; and from the practical point of view, it is 
unwise to insist very particularly on any unusual limit for the 
heat-resisting power of an insulator. Porcelain is the only 
substance which at high temperatures combines non-hygro- 
scopic with good insulating properties, and should be preferred 
to anything else if temperatures of several hundred degrees 
‘have to be dealt with ; other insulators, made of various kinds 


of earthenware, are far inferior, especially in their power of would ргоБэЫу cease to he an insulator altogether. 


mechanical strength of an insulating material varies with the 
temperacure very decidedly, and may be taken as a rough 
measure of 105 heat-resisting capacity; ihe present Paper 


materials, showing the relation between strength and tem- 


perature; ihe names of tbe substances are not, however,, 


given. | 

The main advantage of plastic materials is, of course, the 
ease with which they can be shaped; and in the methods of 
shaping them, great progress has been made of late vears. 
Still, experience shows that the simplest forms are the best, if 
the matter is properly considered from all points of view. 
They are поё generally suitable for very high pressures, Бис 
for ordinary voltages the output bas increased verv greatly. 
Аз bases for switches, fuses, meters, &с., thev have largelv 
replaced marble, slate and wood. Porcelain can be shaped io 
а cercein exient; marble and slate can only be had in the 
form of slabs ; wood becomes expensive, if much work on it is 
required ; plastic insulators can, on the other hand, easily be 
produced in à number of shapes, in combination, 1f required, 
with metallic parts. The original Paper contains a good deal 
of information as to the methods which may be employed in 
working plastic materials to a given shape under pressure in 
moulds and dies, the methods being very similar to those used 
in casing metals. Thus. by way of illustration, the making 
of the following objects is fully described, with drawings: a 
flat plate, a switch handle, a hollow box-shaped insulating 
base. a base for an instrument, and a connecting board with 
terminals for conductors. 

Sometimes it is necessary to finish the product after removal 
from the moulds with the ordinary tools of the workshop and 
some hints may not be out of place. Some materials, such as 
certain kinds of vulcanite, fibre and galalith, are fairly easily 
worked, but others are very difficult owing to the rapid wear 
of the tools. Most of them can be worked with circular saws 
and bandsaws at fairly high speeds, but not with hand saws. 
Steel tools can be used for turning, but a diamond is better. 
Very hard steel has no great advantages, as it easily wears ; 
at high speeds an iron tool may be very serviceable. Flat 
drills аге better than twist drills, as the latter easily choke; 
in drilling, the pressure should be as light as possible. Rough 
emery paper is useful, but files are useless. А final polish can 
be given with fine emery paper, and a rag with a few drops of 
oil. Some materials can be polished in exactly the same way 
as wood ; and copal varnish can be used as a lacquer. 

The names by which the materials are known in the trade 
are very numerous. А large number of different materials 
are sold under the name of vulcanite, which have very varying 
properties. Some have very high insulating properties, and 
withsiand only 60 deg. or 70°C.; they are very slightly 
hygroscopic, and have great mechanical strength. Others 
are weaker and poorer insulators. Similarly, some factories 

‚ seem to sell а large number of different products under one 
trade description. Prospective users are therefore advised to 
take the makers into their confidence, describing the proper- 
ties on which they lay most stress, and, if possible, the purpose 
to which they propose to apply it. Insulators may possibly 
be divided into three classes: (1) those in direct contact with 
conductors ; (2) those which may be regarded as a second ог 
third line of defence, e.g., the base of а piece of apparatus ; 
(3) those which serve as partitions or covers. The first should 
be good insulators, non-bygroscopic and fireproof. Circum- 
stances must determine on which of these three rather con- 
flicting properties to lay the most stress. For the second 
class, mechanical strength 18 most important, and perhaps 
also polish and general anpearance. The third class requires 
‚а substance that is hardly to be called an insulator. Heat- 
resisting capacity, combined with strength, would seem most. 
important. Something which contains an inorganic binding 
material and could resis* the action of an arc to some extent 
‘would meet the needs of the case. Such a substance would 


! probably be very hygioscopic, and in the course of time 16 


D 


| 
| contains, in the original, a series of curves for a number of such 
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THE LAYING AND MAINTENANCE OF TRANSMISSION 
CABLES.* 


BY C. VERNIER. 


Summary.—Yhe author first describes the three systems that are 
at present used for laying cables in this country, giving both their 
advantages and disadvantages. He next deals with the question of 
jointing, and shows how important this is. The various causes of break- 
down on cables'are given in conclusion and the ways of avoiding them 
are stated. 


At this date it is scarcely necessary to consider any system other 
than three-phase alternating transmission, so that the cables em- 
ployed will invariably be three-core paper-insulated and lead- 
sheathed, usually operated at pressures between 6,000 and 20.000 
volts. Such cables will either be leid in pipes or ducts, on the solid 
system, or ermoured and laid direct in the ground with protective 
coverings of planks or tiles. 

The draw-in system is useful where extensions are likely to be 
required, but it 18 too expensive for any extended use. Bitumen 
tibre conduits seem to give good results. They are lighter and 
easier to handle than earthenware and take up less space. ingle 
pipes provide greater safety than multiple way ducts, and they cen 
һе more easily deviated round obstructions. Attention should һе 
paid to the design of manholes. and the arrangement of the cables 
ahould be as neat as possible and auch that à breakdown on one does 
not affect the others. The draw-in system does not provide such 
good protection against electrolysis as does the solid system. Ја 
preventing water draining in, iron pipes are better than conduits 
and can be mede electrically continuous. The czbles should be 
honded to them at every manhole. When extra-high-tension cables 
are drawn into pipes wire armouring should be used, and this may 
take the place of the ВОТ. earth sheath. All cable armourings 
and lead sheaths should be carefully bonded together and also earthed 
to an earth-plate at each manhole. There seems to be no difference 
between this system and the solid system as regards the ease of 
effecting repairs. 

On the solid system wood. earthenware or cast iron troughing 
is used, and there is little difference in the cost of the first two. 
The second has rather a longer life than the first when the ground is 
damp. When creosoting is ordered the only satisfactory treatment 
is to impregnate the troughing under pressure. There is some 
objection to creosoting on account of its dissolving action on the 
bitumen, Creosote obtained as a by-product of coal tar distillation 
has no action on lead and iron. but wood ereosote should be e voided. 
Earthenware troughing should be well glazed outside. hut left 
unglazed inside. Cast-iron troughing is expensive, but makes à 
thoroughly sound system. provided the bonding of the separate 
lengths of troughing is carried out in à substantial manner. The 
lead sheath and armouring should be well bonded to the troughs at 
intervals. Asphalt troughing 18 also used and possesses the advan- 
tage that cables laid in it are free from bridge troubles. The weakest 
part of the solid svstem are the supporting bridges for the cables, for 
thev are often made of wood which absorbs moisture. Wood should 
never be used in direct contact with the lead sheath, as it invariably 
attacks it, oak being particularly bad in this respect. А} organic 
matter should be kept clear of the lead. and anything likely to 
collect mositure should be excluded. Dome-shaped tiles are the 
hest to use for protecting the troughing. The solid system is not a 
thoroughly practical system to use on a large scale, for it is hard to 
obtain good workmanship in our climate, while its rigidity leads to 

reat disadvantages. 

Armoured cables are usually laid direct in the ground with à pro- 
tective covering of tiles or creosoted planks. | The latter are more 
satisfactory, for they cannot be so easily displaced and turn the 
point of a pick better. The armouring 18 liable to chemical action 
in all but very dry soils, and it is for this reason that armoured 
cables are rather out of favour in this country. Attention has been 
directed to the improvement of the protective coverings on armoured 
cables with an endeavour to render these coverings as good a protec- 
tion as the solid system, but with the very important advantage 
that the work can be carried out in the cable maker's shops under 
careful supervision and without any consideration of weather. The 
improved coverings adopted, and which are now provided on ell 
armoured cables laid by the power companies operating on the 
north-east coast, consist first of a layer of a flexible bitumen com- 
pound h in. thick, coated directly on to the lead and served over all 
with two specially closely woven bitumen impregnated tapes. The 
cable is then served over these tapes with compounded jute yarn to 
form а bed for the armour, after which the armouring, either of 
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* Abstract of а Paper read before the Institution of Electrica] Engi- 
nery. 


Steel tapes or wires previo 
composition, is put on. 


cables laid on the solid system, and with this slight extra expense a. 


much more suitable system is obtained. 


In the design of extra-high-tension joints there are three essential 


points which require careful consideration: the jointing of the con- 
ductors, the insulation of the joint and the making of the joint water- 
tight. 


The author having given much attention to this question, recently 
devised a new method of jointing * which overcomes these disad- 
vantages. The method of jointing, which is illustrated in Fig. I, 
consists in using strips of flexible copper braid (a) which are laid 


longitudinally along the conductors, and which are bound down on 


to them lightly by а circular binding of copper wire (b), the joint 
being afterwards soldered. Joints of this type give a greatly 
increased electrical contact, as the flexible braid is comp 

tightly into all the interstices of the conductor strand, and in proof 


of this it may be mentioned that 2 joint of this type made as in Fig. 1 
and left unsoldered required one-third of a ton merely to pull one of 


b a. 


PPP SS РРР р ИР ЎАР АР 5 
А Ё мг) 


Е 


— 


ии oso Am 


Fic. 1. 


the conductors out of the braids. А similar joint again unsoldered 
was run up gradually to 7,000 amperes per square inch, its tempera- 
ture rise being at all times lower than that of the conductor. Fig. 2 
shows an alternative type of this joint for heavier conductors, which 
consists of more than three strands of wires. In this it will be 


noticed that the continuity of each strand can be maintained inde- 


pendently by separate lavers of copper braid. The copper braid 
when soldered and dissected can scarcely be distinguished from solid 
copper. зо thoroughly does it hecome filled with the solder, which it 
holds like a sponge. 

Extra-high-tension joints теу either be insulated by putting 
insulation on the conductors themselves or by spacing them apart 
and using the filling composition as the sole insulating material. It 
is of great importance in making the first type of joint to keep out 
air. and for this reason insulating (әре alone gives a much better 
result than insulating tape combined with strips of mica. Іл, ће 
gecond type of joint a separator of ebonite, china or similar material 
is used and it is best not to employ insulating tape as well. Joints 
of either type may be filled in with oil or compound. Comparing 
the two types of joint the latter has the advantage that the conduc- 
tors are well apart, and it is only à question of the right_kind of 
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filling composition to use. А weak point, however, is the insulating 
separator which, in some cases, has caused breakdowns, owing to- 
moisture creeping in. 

A joint which the author considers more reliable than either of the 
two types already discussed, and one which, moreover, does not call 
for such great skill on the part of the jointer. is illustrated in Fig. 3. 
In this type of joint the insulation is provided by loosely fitting tubes, 
preferably micanite, which are sprung over the cores, the conductor 
joint being left bare inside them and the tubes overlapping some 
distance over the ordinary paper insulation at each end. The tubes, 
which are split on one side with a lap joint, are finally taped over: 
their whole length with two layers of insulating tape to keep them 
together, and the three tubes are separated by star-shaped china. 
pieces taped down to them, which keep them apart and centre them 
in the lead sleeve. This lead sleeve is then filled in with the insulat- 
ing composition, either an oil or a viscous joint-box compound— 
preferably the latter—which can run into the tubes end all parts of 
the joint box. It is important to space the china separators as far 
as possible from the ends of the tubes, so as to increase the leakage 
path between cores and to earth. It will be seen that in a joint of 
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usly passed through a bath of waterproof 
| This armouring is then served with jute 
yarn, passed through a bath of hot compound, and finally lime- 
washed. The total cost of the specially protected armoured cables 
when laid is very little more than the cost of plain lead-covered 
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this type the risk of puncture between cores is avoided, the work- 
manship is of the simplest description, and with a suitable joint box 
-ompound breakdowns are not likely to be caused by air. and ducts) between the lead sheath and earth. If the latter, then 
Such a compound must be viscous and of about the consistency of | current may leave at such places and set up corrosion. 
thick cream at ordinary temperatures. When heated it should run The second alternative view—that of insulating the lead sheath 
as freely as heated oil, so as to penetrate all crevices, and it must ' from earth—is claimed for such systems as the Howard asphalte 
retain these features throughout its life, that is, it wust remain а solid system and also bitumen fibre conduits. How far such systems 
rfect mixture and not be liable to have its thinning constituents, are successful in this direction it would be interesting to know from 
oil and such like, separating out from the body of the compound, actual users and from tests made a few years after laying. It cannot 
which consists usually of bitumen or resinous compounds. All oils be overlooked, however, that even if the insulation is not perfect 
must be freed from all moisture before use. with such systems à combination of them with earth-plates at inter- 
The usual causes of breakdowns. besides faulty workmanship, are vals would prove of considerable advantage, as what is required in 
external damage, chemical action, electrolysis, subsidences and thus earthing the lead sheath at intervals is that the resistance of 
earth movements, overrunning, vibration and pressure surges. this lead sheath to earth should at any point along the route be con- 
Breakdowns due to external damage have been rare in the author's ^ siderably greater than that of the earth-plates, including the resis- 
«experience, and would not average one case per annum over the past tance of the lead sheath itselfibetween such earth-plates. | 


| of which path offers the lowest resistance to leakage currents, either 
the earth-plate or some other leakage path (such as at bridges, bends 
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10 years from picks and crowbars. Chemical action, where care is Subsidences and earth movements, together with which the 
taken in carrying out the work of laying the cables, should seldom question of overrunning may also be considered, are much more 
cause any trouble. АН material used іп the work, such as pitch, frequent on solid laid cables than on either drawn-in or armoured 
oils, compounds, and linen tapes, as well as any suspicious water or cables, although none of these systems can be said to be altogether 
вой encountered, should be submitted to a chemist for examination, free from this trouble. Sometimes the opposite effect, viz., that of 
and it may be remarked that in perhaps no branch of engineering | compression of joints or of cable bursts, is met with. In order to 
work is there greater need for close co-operation between the chemist overcome troubles of this sort, the author has designed* an expan- 
And the engineer. sion type of joint which is illustrated in different types of sleeves in 
Electrolysis on lead-covered cables is much more likely to give Fig. 4. The method of jointing the conductors is shown on a larger 
-serious trouble before it is discovered, and is difficult to guard against, scale in Fig. 5, and consists of a guide tube (a) in which the conductor 
-aB the conditions which give rise to it may change frequently without ends can slide freely, the electrical continuity of the conductors being 
‘any warning. Where bad cases of electrolysis have occurred it has maintained by strips of flexible copper braid (5), which are bound 
generally been found to be due to excessive leakage from tramway . down to them at each side and to the guide tube in the centre in order 
undertakings or similarly from three-wire continuous-current net- | to maintain the relative positions of the working parts. The insu- 
works. When this excessive leakage has been removed and the | lation of the joint is on the lines already advocated and shown in 
Board of Trade regulations complied with, electrolysis has been | Fig. 3, and need not therefore be described further. The joint is 
greatly minimised, if not altogether prevented. Much more can be | finally filled with a viscous joint-box compound, which does not 
done in this way than by earthing or insulating the lead sheath, as | interfere with the movement of the various parts. Joints of this 
type have been in use for about 18 months on several 20,000-volt 


ie frequently done, although these additional precautions will assist 
jn preventing corrosion. The whole question is very much simplified ' cables on the power companies’ systems in the Newcastle district, 
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and have given very good results, no breakdowns of the joints or of 
the cables having occurred since their installation, although previous 


low-tension network with all the lead sheaths bonded together and | to this such breakdowns were very frequent. Joints opened up for 


on transmission cables by the cables being as a rule few in number 
and following definite routes, whereas on an extensive lead-covered 


inspection have shown movements of over 2 in. to have taken place, 


covering a large interconnected area it is a much more difficult 
in some cases, in a few weeks. The latest joints installed provide 


matter to deal with it. Tests can be made at various points and 
evidence obtained of any conditions existing which are likely to | for 6 in. movement in all, but joints can be made for much greater 
eause electrolysis. Apart from this, there are at least two well- | limits of movement if required. It is important that all joints in the 
defined and opposite views on the question of the safeguarding of | affected area should be of the expension type, and it is not sufficient 


cable sheaths from the effects of electrolytic {corrosion, which are 
earthing the lead sheath to earth-pittes at frequent intervals and = 
insulating the lead sheath from earth. | 

‚Тһе principle underlying the first method is that a number of 
‘good metallic conducting paths should be provided at frequent 
-dntervals by means of which any current which gets on to the lead Fic. 5. 
-sheath may flow to earth instead of leaving the lead sheath through to i h ioi ly at j ; ; | 
unintentional leakage paths, at which points corrosion will be set | ‘0 insere вис Xen опу n intervals, leaving ordinary non-expan- 
гар. Unfortunately, a low-resistance earth is most difficult to obtain BIO и m dedos n, as f x latter will almost certainly be affected, 
_with any type of earth-plate, and this difficulty is further aggravated | По tanding the i erede jomts on either side. | 
. by the extreme difficulty of getting any permanent insulation of the Again, transmission cables are at times loaded up to very high 
Jead sheath to earth along the remainder of the route with any of the Current densities, either ш Cases of ВСС order to defer tho 
: usual systems of laying. Practically all lead sheaths, whether laid | 100718 of heavy capital expenditure in laying additional cables, 
„оп the draw-in, solid ог armoured systems, will test “ dead earth ^ thereby causing expansion. The author strongly favours the inser- 
shortly after, if not at the time of laying. It is, therefore, а question | | 
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tion of expansion joints оп all transmission cables, which will enable 
guch cables to be run up to any current density which the paper 
insulation will stand, with the certainty that the joints will not fail 
at a critical time. It should again be noticed that the solid system 
is not one which adapts itself to such expansion and contraction 
movements. 

Power and railway companies who have cables laid alongside 
railway lines frequently experience breakdowns caused by the 
breaking of the lead sheath due to vibration from passing traflic. 
This source of trouble seems to be confined entirely to cables laid on 
the solid svstem, and takes place at the joints of the troughing. 
The remedy for this trouble is to use only armoured cables laid direct 
in the ground and at greater depth than usual if within, вау, & 
distance of 4 ft. from the rails. 

Resonance, fortunately, is not а very common cause of failure 
under normal conditions of working. Cables have usually a very 
large factor of safety (between 10 and 20. as а rule). For this 
reason it has been found quite practicable to switch long feeders 
direct on and off the system without using any charging devices. 
Nothing else has ever been done on the large power companies’ 
systems on the North-East Coast. which were first put in operation in 
1901. and it is therefore somewhat surprising to learn that cable- 
charging gear was still in use on some other large undertokings ах 
recently as 1904-1905. When pressure surges are the cause of break- 
downs of cables or of their joints, it is usually the result of a heavy 
short-circuit. which sets up oscillations in the system. and cables 
may break down due to a rise of pressure at some point often miles 
away from the short-circuit causing the disturbance. There can also 
be no doubt that the system persists in a condition which may give 
rise to further pressure rises for some time, as breakdowns often 
follow upon one another within a few days. Breakdowns on cables 
caused by pressure surges are usually quite characteristic and casily 
recognised when an instantaneous protective gear. such as the Merz- 
Price, is installed. The insulation is generally perforated as if drilled 
through, or. if the breakdown is in a joint, fine burnt cracks are found 
through the insulation. 

In conclusion. it will be noticed that a large proportion of the 
breakdowns experienced arise from the use of lead for the outer 
waterproof sheath of cables. Of èll the metals lead is probably the 
only one which can he conveniently used ; but it would be an advan- 
tage to use a non-metallic waterproof sheath. if one could be obtained. 
which retained the great advantages of the present lead sheath with- 
out its disadvantages. Hitherto it has not been possible to obtain 
any such suitable material, апа the problem is not an easy one to 
solve. 


THE CALORIC THEORY OF HEAT, AND CARNOT'S 
| PRINCIPLE.* ` 


L BY PROF. H. L. CALLENDAR, M.A., F.R.S. 


— 


The-caloric theory of heat as developed by Carnot in his famous 
“ Reflexions on the Motive Power of Heat " (Paris, 1824) leads imme- 
diately to the correct solution of the relations between heat and 
motive power (energy or work) in all reversible processes, and ap- 
pears to he in some respects preferable to the mechanical theory as à 
method of expression, because it emphasises more clearly the distinc- 
tion first clearly stated by Carnot, between reversible and irrever- 
sible transformations, and because it directly provides the natural 
measure of а quantity of heat as distinct from a quantity of thermal 
energy. 

Carnot first introduced the method of the cyclical process in dis- 
cussing the action of a heat engine, and showed that, in the ideal case. 
if there were no direct transference of heat between bodies at different 
temperatures, the transformations of heat and motive power in such a 
cycle were reversible. Assuming that it was impossible to imagine a 
heat engine capable of producing motive power perpetually without 
taking any heat from the boiler, he concluded that the quantity of 
motive power, W., produced from a given quantity of heat, Q, bv 
means of a reversible engine, working between given temperature 
limits in a cvclica! process, was the maximum obtainable ; or that the 
efficiency must be independent of the agents emploved, and must Бе а 
function of the temperature limits alone. Не expressed this by the 
equation W/Q— F(t). between finite limits 0° and tC.. or by the 
equivalent equation dW /dt — QF'(t) for a cycle of infinitesimal range, 
dt, at a temperature, t. where F’(t) (generally known as Carnot's func- 
tion) is the derived function of F(!), and must be the same for all sub- 
stances at the same temperature. 
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Applying the equation in this form to a gas obeying the law 
pe-- RT, he showed that the heat absorbed in isothermal expansions 
from т, to v was given by the expression Q— К log.(v/v;)/F'(t), and 
that the difference of the specific heats at constant pressure and 
volume. given by the expression S,— 5, — R;TF'(/), must be inde- 
pendent of the pressure, and the same for equal volumes of all gases. 
These results were new, but were confirmed experimentally by 
Dulong five vears later. Carnot showed, further. that if the ratio 
5,/5, was constant (as found hy Gay, Lussac and Welter, and assumed 
by Laplace and Poisson). both S, and №, must be independent of the 
pressure. 

The results so far obtained by Carnot, including the description of 
his reversible суб and the deduction of his fundamental principle, 
were independent of any assumption as to the nature of heat. Apply- 
ing the assumption of the caloric theory, that the quantity of calorio 
required to change the state of a substance from (v, lo) to (2, 1) was the 
same by any reversible process. Carnot deduced that, if S, was inde- 
pendent of the pressure, the function F'(f) must be constant,— А; 


This assumes that heat is measured as caloric, and that temperature is 


nicasured on the scale of a gas. obeving the law pr-= RT, and having 
S, independent of the pressure, which is equivalent to the modern 
definition of a perfect gas. Putting F'(t) = А. he obtains for the work 
W produced from a quantity of caloric, Q. supplied at a temperature, 
T, in a cycle of finite range T to Те. an expression equivalent to the 
following: W- AQ(T— T,). 

Carnot was unable to reconcile this solution with the imperfect 
experimental data available in his day. and particularly with the ob- 
servation of Deleroche and Bérard, supported by Laplace’s theory, 
that the specific heat of мг, S,. diminished with increase of pressure, 
which we know now. from the experiments of Regnault, to have been 
incorrect. Не therefore made no serious attempt to apply the solu- 
tion, and subsequent writers have apparently failed to observe that it 
is the correct tinal solution of the problem on the caloric theory. With 
our present knowledge. it is easy to see that this solution of Carnot's 
is also consistent with the mechanical theory, and contains implicitly 
all the relations of heat and work so far as they relate to reversible 
processes. "The quantity, ©, of caloric remains constant in reversible 
expansion, such as is postulated Бу Carnot, when no heat is supplied. 
The work done is directly proportional to the temperature range 
T— T, The absolute motive power or equivalent work-value of а 
quantity of caloric, Q, supplied at a temperature, T. is the maximum 
work obtainable from a perfect gas (and therefore from any other sub- 
stance whatever) when Т,=-0, namely. AQT. The efficiency of the 
cycle with range T to Т, is W/AQT—(T— T,)/T. The external work 
done in the cycle is the difference of the work-values of the calorie 
supplied and rejected, a result which is readily extended to cycles of 
any form. 

To complete Carnot's solution, it is necessary to inquire what 
happens to calorie in irreversible processes, such as friction, or the 
direct passage of heat from a hotter to а colder body. Carnot, as we 
see from his posthumous notes, had alreadv, before his early death in 
1832, arrived at the general conception of the conservation of motive 
power, and had planned experiments in which the motive power con- 
sumed in friction should be measured at the same time as the caloric 
generated. According to his theory. it would have been natural to 
assume that the motive power of the caloric generated at any tem- 
perature—namely, AQT—should be equal to the motive power con- 
sumed in friction. But he realised that further experimental evi- 
dence was necessary, which was first supplied by Joule. 

A quantity of caloric is detined in Carnot’s equation as measured by 
work done in a Carnot cycle per degree fall. The absolute unit of 
calorie, which may appropriately be called the “ Carnot," is that quan- 
tity which is capable of doing one joule of work per degree’ fall. The 
mechanical equivalent of Q carnots at T Abs. is QT joules. From 
Carnot's data, the work done in a cycle per gramme of steam vapo- 
rised at 100°С. per degree fall is 0-611 kilogrammetres, or nearly 6 
joules. The caloric of vaporisation is 6 carnots. Similarly, from 
Kelvin's data for the pressure required to lower the freezing point 
17C.. the caloric of fusion of ice is 1-2 carnots. Since this definition is 
independent of calorimetric measurements, it may be employed in a 
calorimetric test, in which steam is condensed at 100°C. on one side of 
a conducting partition while ice is melted at 0°С. on the other, to de- 
termine by direct experiment what happens when caloric falls irrever- 
sibly by conduction from 100°C. to OC. We know that for each 
gramme of steam condensed, or for each 6 carnots supplied at 100°C., 
540/79-5 grammes of ice approximately would be melted, ог 8-17 
carnots of caloric would appearat 0°С. The quantity of caloric is in- 
creased in the proportion 373/273. The motive power of the calorio 
remains constant if no useful work is done. The increase of the quan- 
tity of caloric is the same as if the available motive power AQ(T~T,) 
had been developed and converted into heat by friction at the lower 
temperature. Whenever motive power is wasted in friction, or “ in the 
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useless re-establishment of the equilibrium of caloric," a quantity of Stutor. Int. diameter = 750 mm. ............... т = 294 mm. 
caloric equivalent to the wasted motive power is generated. The total 1970-3 х 7:5 mm...... l, = 260 mm. 
Slots = 72(19 x 50) mm. ...... t, = 3271 mm 


quantity of caloric in an isolated system remains constant only if all 
the transformations are reversible, in which case the motive power 5 : 
developed exactly suffices to restore the initial state. In all other 8,2723; р=4; у= 38. (Fig. 1.) 
cases there is an increase of caloric. The old principle of the univer- 
sal conservation of caloric, which is true only for reversible processes, 
must therefore be modified as follows: '' The total quantity of caloric 
in any system cannot be diminished except by taking heat from tt.” This 
principle, with various modifications to suit special cases (such as 
conditions of constant temperature, pressure, or volume) is imme- 
diately recognised as one of the most fruitful in modern thermod yna- 
mics. But it appeals more forcibly to the imagination of the student, 
if established, as roughly sketched above, by a direct investigation of 
the properties of Carnot’s caloric. 

The caloric theory is seen to be perfectly consistent with Carnot's 
principle and with the mechanical theory for all reversible processes. 
Caloric is the natural measure of a quantity of heat in accordance with 
Carnot’s equation, if we adopt the gas-scale of temperature. The only 
defect of the caloric theory lay in the tacit assumption, so easily recti- 
fied, that the ordinary calorimetri¢ units were units of caloric. The 
quantity measured in an ordiary calorimetric experiment is the 
motive power or energy of the caloric, and not the caloric itself. If 
this had been realised in 1850, it would have been quite unnecessary 
to recast and revolutionise the entire theorv of heat. Evolution 
might have proceeded along safer lines, with the retention of caloric, 
and the investigation of its properties, which are of such fundamental 
importance in all questions of equilibrium in physics. 

Since Carnot’s equation, dW /dt — QF'(t). was adopted without mate- 
rial modification into the mechanical theory, and QF'(t) remained 
simply a quantity of Carnot's caloric (though Q was measured in 
energy units and F'(t) received the appropriate value J;T required to 


reduce energy units to caloric) № was inevitable that Carnot's caloric 
should make its reappearance sooner or later in the mechanical theory. Fio. 1, 
It first reappears, disguised as a triple integral, in Kelvin's solution 

| — Jtotor.—Single air-gap = 1:5 mm. 


(“ Phil. Mag.," 4, p. 305, 1852) of the problem of finding the available 

work in an unequally heated body. The solution (as corrected later) | Slots = 120(10+ 27) mm. ...t,=19°5 mm. 
is equivalent to the statement that the total quantity of caloric re- | S,=2; p=4; q=5. (Fig. 2.) 

mains constant when the equalisation of temperature is effected | | 
reversibly. Caloric reappeared next as the “ thermodynamic func- | 
tion " of Rankine, and the “ equivalence-value of a transformation ” 
(Clausius “ Pogg. Ann.," 93, p. 497, 1854). Finally, іп 1865, when its 
importance was more fully recognised, Clausius (“ Pogg. Ann.,” 125, 
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р. 390) gave it the name of “ entropy," and defined it as the integral я ne So 
of dQ/T. Such a definition appeals to the mathematician only. Е ЕЕ 
justice to Carnot, it should be called caloric, and defined directly by = оса аа 

Ее 


his equation W= AQ(T—T,), which any schoolboy could understand. 
Even the mathematician would gain by thinking of caloric as a fluid. 
like electricity, capable of being generated by friction or other irrever- 
sible processes. Conduction of caloric is closely associated with the 
electrons, and the science of heat would gain, like the science of elec- 
tricity, by attaching a more material conception to the true measure 
of à quantity of heat, as distinguished from a quantity of thermal 


energy. | 
Fic. 2. 
THE REACTANCE OF ASYNCHRONOUS MOTORS. A. Reactance with Rotor open. 
BY J. REZELMAN. . : 
: | | Experiments.— Readings have been taken at half voltage : 
Summary.—The article deals with the leakage reactance of three- | (1) Single phase on one phase. 
phase slip ring induction motors. The influence of the higher (2) Sin le phase two phases i : 
harmonics in the field wave upon the leakage is investigated. Expe- (3) Thre : Е р n series. 


rimental results and formuls are given. . 


Having analysed the reactance of alternating-current D d iu Pe us of the stator corresponding to- 


machines, the stator and the rotor being separated, let us con- the fundamental field is : 


iro our investigation on the complete machine. 
~ ` Three-phase Motor: 175 H.P.; 8 ; ; 2x fw? 0:687 
3,000 volta between phases. da uu E Биз хе” oo ees 5 х, 
рх 10° k xò 
| Stator | Rotor. 
"EP mE for. ĉo- тт. | €0- 111 ет. 11, €t1.— тит. | @тт.— 1тг. Г, 1. г. ‚ @1.- и. ет. пт. би ит, 
Readings with a pressure of 865 volts 865 335 852 1,200 | 1,198 7°18 50°5 1725 160 . 
across phase I. ........ и 865 | 555 | 331 | 1,200 | 1,198 720 505 | 960, 94 · 1915 
With 1,740 volts across phases I.—II.f; 859 880 -— 1,740 M y 5°10 50°5 21 2060 
in series ............ —— ——— у = oe | s 1500 г | ү on 50°5 120°0 115 242°5 
With 865 volte h phase ........ Г. 0: Б > » | 202. 2100: BIO: , 
Би Бех | 868 867 | 870 | 1,500 | 1,505 | 1,515 ' 518 505 | 2100 210 3100 


Note.—The current taken by the stator varies to a slight extent on changing the position of the rotor relatively to t , 
reaching a maximum and a minimum in certain positions; the voltages measured be.ween the rings of the ооо Е еня 


positions 
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where с = frequency, should te 2x1,200 2,400; or by applying 1,740 volte be- 
w and w' = turns in series per phase of the stator and of the | tween terminals the current should be 7:9 x 1,740/2,400 = 5-22 
rotor, | атарегев. 
тор. m pole pairs, 2. Single Phase, йсо phases in series. 
1, = virtual length of stampings, For a winding 4 = 6, Q=9 the factor fe, = 0783 and о, 2 1; 
$ = single air-gap, the reactance of two phases іп series. 
Ју = winding factor for the fundamental field —0:96 Rs 5х 50-6 x 552^ x 0°83? | 0-637 х 29-4 x 26 _ 390w - 
for g=3, Q=9, тах ЭШ 1-1х0-15 — 


kı = slot factor. _ | that is tosay, three times the fundamental reactance of one phase. 
The magnetising current for the air-gap and corresponding | It follows that I;=1,740/390=4-47 amperes; the measured 


to the main field will be: value of I, is 5-1 amperes, due to the magnetising current taken 
I; = E/R, where E, =E,/c, by the iron. The leakage reactance of two phases in series of 
and Е, = voltage at terminals, the stator is 13w, thus a proximately 3 per cent. of Rs. 
сг, = factors of fields of higher orders, The maximum E.M.F. between rings on the rotor will be 
= 1-06 for 4=8, Q=9. 1,740 x 80/552 x 360/(360 + 13) = 244 volts. 
We write According to calculation the mutual induction between 
А t, А t, phases, corresponding to the fundamental field, is (0:96/0:83)? 
1 2Z,4 ат) 2+ Vr, +7:,) = 1:34, instead of 1:39 as measured. 


| | The table of experiments shows that the magnetising cur- 
where t, and /, = tooth pitch of stator and rotor respectively, | rent, three phase, has the same value as on single phase, two 
Tı, and 7, = slot openings, 
Z,21t,—7, and Z,-!,—-r,,-width of teeth* at 
the top (Fig. 4), | 
: 19°5 
then k,=- Е a ere) Steet 
9х 27-7 + „/1-5(5+3) 2165+ „/1:5(5 +3) 
= 0:565 + 0:535 =1:1 
and Ry = 5 *50`5 x 276 x 0-967, 0:637 x 29-4 x 26. 7 30w, 
4x 10° ]:1x015 
It follows that I; —865/(1:06 x 130) 26:27 amperes, whilst the 
value measured was 1,— 7:2 amperes; the difference corre- 


(Ею. 4. 


sponds to the current necessary to magnetise the iron of the | phases in series, when the same voltage per phase is applied 
stator and the rotor. ‘The leakage reactance of one phase of | This is explained by the factors Je, and c, which are fer = 0:96 
the stator is 6-5, thus approximately 5 per cent. of the | and c,=1 for a three-phase winding with Q=9; in fact, 
reactance Rs. 2X5 х 0-83: = 1:5 x5 x 0-96, 


The maximum ЕМ.Р. induced in one phase of the rotor |  Résumi.—The fundamental tance per phase of a winding 
will be 865 х ыы X "m 119 volts, whilst the funda- Q = 9, corresponding to the air-gap, is 
2 16 1294 "E у 1. Single Phase on one phase. 

mental field will induce 119/1:06 = 112 volts in №; the maxi- | 
mum E.M.F. between rings will be 2 x 112 x 0:83/0-96 = 193 В, = бхехи? 0:637 хтхі 
-volts, since f,, = 0-83 and о, = 1 for a winding у= 10, Q— 15. px 10° kx 

According to the table of experimenta, phase I. of the stator 9. Single Phase with two phases in series and Three Phase. 
induces an E.M.F. of 355 volts in the neighbouring phases; 


there is thus an augmentation of 1,200/865 — 1:39 produced by К: = XC ы нш 
positive mutual induction. р х 1X 
By passing a current of 72 amperes through two phases | where = te _ 


= Ее: и UT 

2X “i, + Vv (7, + Ti.) УЛ, + /6(т + ri) 

* We will employ here the abbreviations апа coefficients established In practice these coefficients can be used in a general manner 
by Arnold. The formula for A,, as indicated above, is obtained by (1) For a number of slots per pole Q2 9, ' 
putting X = J/(ry, + ri?) 6. (2) For а number of slots per pole Q = 6. 


-connected in series the voltage measured between terminals 
злу e eut л A Pol uu. RT A. 


= 
-€— o pera ee а m 


Table of Experimenta, 


Stator 7 Rotor. 
Ca Kd. €, M, €o - 11. C- в agn. m-ni | Г. с. Г. Га. | I 
Readings with а current of 10 amperes/ rs) © 502 sog 1060 1060 о | sab) 280 250 
in phase І. .................... en | 1605 48:0 480 1195 1125 i i н 3l | 513 5 
With а current. of 10 amperes in phases Í | o n PP о p 5 ne 10 905 ic 708 | 409 
I.—I. in вегіеа.................... eene Y 1156 1140 i 043720 7 о | S i a 54:5 | 54-5 | br 
; ; 12 | 1 1202 2066 2080 2074 10 . y | 
Witb а шш at ае а each | 1054 1058 1060 1816 1820 1820 " m. | 100 | pe р 
phase eccesso aoteeQe0eqeet99nsveeoesceccvqaenboot | 114'5 1145 | 1150 | 1950 | 198:5 | 197:5 n 610 


Note.—The reactance of the motor varies on changing the position of the rotor relatively to the stator Contrar РИБУ ey E T ONTA 
| resen i ì | . Contrary to that which has been 
Gaetan АИ eoi t, the first table of experiments, single-phase, one phase only, shows that there is a considerable negative mutual 
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and that corresponding to the flux between the tops of the 


teeth 
А, = 1:25(2,,. — ғ,,)2/(6 x ô x £) for the stator, 
A, = 1°25(Z,, - r,,)"/(6 ô x t,) for the rotor (Fig. 4) 


we obtain (Fig. 5). 


В. Leakage Reactance with the Three Slip Rings on the Rotor 


short-circuited. 
Experiments.—Readings have been taken for the positions 


of maximum reactance, minimum reactance, and then the mean 


reactance determined by slowly turning the rotor. 
(1) Single phase оп one phase. ·. _1.эк(35, 65, 9x45 , 2x45 2 
E These T карашынын Е (s *19*5x5410 5192x19 ^ 8 
(3) phase. с 2х15 _)-тег 
тх15+4х6/ — ° 


1. Stngle е опе docs а А 
The stator has a single-phase winding, 0 = 3, 0 = 9, whilst -]12 "ev К Бү 20; 
the rotor has а three-phase winding Q = 15, which is equivalent Бы ы T A (6 a 19 i Min А 
to a single-phase winding, q = 10, Q = 15, on placing two phases Rotor.—A,, = 1:25 ( кык ee 8 ee ee Торе 
of the rotor opposite the phase excited in the stator (Fig. 3). 30 10 5x3+10 342x10 3. 
The winding factors for the different fields are * 2x16 ) 29241. 
пх 1'5+4х3 


| : i. . 
Е o few MEL Jes | EE. — The width of the top of the stator tooth zı, being greater 
g/Q-3 sess | 096 | £064 0-19 _ 0-14 than the tooth pitch t, of the rotor, 2, should be replaced by 
gQ-$.; 085 0 – 0:165 012 t,, the integration relating only to one tooth ; then 
r ба | "n А, = 1:25(19:5 - 3)2/(6 x 1:5 x 32:7) = 1:16. 


The corresponding reactance is then 

ОСОО: РОВЕР anm 

"09 108^ х 26| 2-69 + 094+ "(2 41+1 16); =‹4'82ш. 
The table of experiments gives 168'3 volts for 10 amperes ; 


that is to say, 16:83w. 
There thus remains for the reactance of the overhang coils 


Х = 16°83 —0°96 — 6 — 4:82 = 5:0bw. 


We see that the factors of the stator field are about 15 per 
cent greater than those of the rotor, with the exception of the 
field of the third order, which has an important factor for the 
stator, whilst it is zero for the rotor. 

The two phases of the rotor, being opposite the phase excited 
in the stator, will be traversed by a current the value of which 
must be LeLxw/2,/ X felfe = 10х 276/2 x 40x 0-96/0°83 

=40 amperes to annul the fundamental field of the stator. 


TH [HH HH 5:: | 
i E Bd Stator H E RE 
+9 dd HS 4-3 iH [ES ВЯ. 


idi Rotor 
q=5 


Fic. 6. 
By changing the position of the rotor relatively to that of 


— Мил шл шет CO 


thus decreases by 1`22ю. Аз Arnold hasalready pointed out, 
this diminution approximately corresponds to the suppression 
of ће reactances of a high order, хо and Xo, since, in this new 


of the stator. Nevertheless the field of the third order shows 
itself freely, the three-phase winding of the rotor being unable 


to produce a field of this order. 


Fic. 5. 


In this position the rotor fields of the fifth and seventh order Stator 
have the same direction as those of the stator; further, they 
have the same value, since the current in the rotor 13 relatively 
greater than that in the stator in the ratio 

helfer = feslfes = хт 

The total E.M.F. induced by tho fields of the fifth and seventh 

order are then twice those induced by the stator alone, and as 


it is the reluctance of the main magnetic circuit which must 
be taken into consideration, the reactance corresponding to 


these fields will have the value : 
а + 2) =4 x вт + et) 
| dw P 0-14 
0: * 2 
EUN В (55 20:96: * 49 x 0-96" 
= 4R,x 0-002 
= 0-008 x 120 = 0:96, 


where Ё, = 120w is the reactance of the stator with the rotor 
open circuited. The field of the third order will also cross 
the air-gap ; the corresponding reactance has the large value 
Xo = Rol fos?/3*fe1*) = Ru(0-6 42/9 x 0:967)** 0 05К,, 
= 0:05 x 120 = 6w. | 

For the permeance corresponding to the flux crossing the 
slots, we write 


Fio. 7. 


of the stator, it is necessary to have a rotor winding similarly 


short-circuit one phase of the rotor between the neutral point 


which is excited in the stator (Fig. 6) Actual experiment gives 


t 
| o-r @.-и. ё-и. €r.—n.. Cr- ПЦ. с. Тор, 


— rE 


-— MÀ aa 


With а current | | 
of 10 sjaperes y 107 65 65 | 115'5 1155|10 809 66 


in phase f. ... 


— mM 
ee 
———— 


Da 3 pon е нЕ 


A 2195( . ++ +- 
Элл 1s 5r, + ге un + дз ^ тд + in ° . e. ә S я 
ол. winding with the three rings short-circuited by connecting. 


the neutral point to the rings (Fig. 7). 


* Arnold, “ Windings of Alternating-current Machines," Vol. III. 


the stator, the total reactance falls from 16°83 to 16:61w, and. 


position, the fields 5 and 7 of the rotor are opposed to those: 


To set up in the rotor fields of every order opposed to those - 


distributed to the stator winding, that is to say, covering also - 
one-third of the polar arc. Now, for this it is sufficient to- 


and one ring, and to place this phase opposite to that phase,. 
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ба 1. | буз. | ёо -111. 


с 2 ———————— 
| | 105:5 31 890 
With current of 10 amperes in phase І. 168:5 470 , 475 


.| 1300 

The experiment shows that the rotor has the two following 
extreme positions. 

At the moment when one phase of the rotor is opposite the 
phase excited in the stator the reactance has the value of 
10`65и; this value increases to 16.85, that is to say, by 60 
per cent., when the position of the rotor is so changed that 
two phases in series are now opposite the excited stator phase. 

It is to be remarked that when the rotor is slowly turned 
the effective value of the current in the windings is smaller 
than that of the current passing by the connection to the 
neutral point. This is due to the fact that the whole of the 
current retuins by the connection each time that the current 
reaches its maximum value in one phase. 

The value of 10:55: still contains a small reactance due to 
the higher harmonies, corresponding to the different distribu- 
tion, due to the unequal number of slots per pole and phase ; 


q=3 in the stator, g=5 in the rotor. It follows that the ; 


leakage reactance, properly so called, will be slightly different 
from that already determined by calculation. 


16:83—6:96 29: S7w.* 


The last experiment shows in a striking manner the impor- 
tance of the high harmonics and at the same time is an experi- 
mental proof of the accuracy of Arnold’s coefticients. 

We still have to deal with the mutual induction between 
phases ; from the first table it is negative and reaches the high 
values of 


(168:3 - 47-2)/168-3=0 72 in the position of maximum 
reactance 

and (156:1 - 50:2)/156:1 =0:68 in the position of minimum 
reactance. 

It can easily be seen that the mutual induction is only 

produced by the fields of a high order; the induction of the 


field of the third order is negative, but that due to the fields of 
the fifth and seventh orders is positive. The resulting negative 
induction is then equal to the difference ; in fact, xu — (xs; + Хо) 
=6—0:96 = 5:04w, and the corresponding voltage 50-4 volts, 
which coincides with the voltage measured. When a current 
of 10 amperes is passed through two phases connected in 
series, the voltages at the terminals should therefore be, 


2 x 121—312 volts in the one position 
‚апд 2 x 106=212 volts in the other. 

2. Singlephase, two phases in series. 

With this connection the stator has a single-phase winding, 
0706, Q— 9, and the rotor a three-phase winding, Q=15, which 
is equivalent to a single-phase winding, g=10, Q=15, on 
placing two phases of the rotor opposite the two active phases 
.of the stator (Fig. 8). The winding factors for the various 
fieids are the same for the stator and the rotor 


q/Q — 2/8....../,,—0:83 ; fus=0; / „= —0165 and f , 20:12. 


The two rotor phases being opposite to the phases excited 
on the stator, these are traversed by a current, which must 
‘have the value I, = 10 x 276/40 x 0:83/0:83 = 69 amperes, in 
order to counteract the main field of the stator. Contrary to 
the previous experiment on one phase only, the fields of a 
higher order of the stator and rotor e-unteract each other in 


* The reactance single phase, one phase only, with the rotor 
removed, by chance has the same value: 9-9 at 50:5». 


: pe—————————————— ee ee Щщ 
———— nel 


Stator. Rotor 
ет. 11, | ет. —1 11. I. C. 1,. To. Із Iry 
| 102:3 102:4 10 50:5 65:2 7 E 62:5 
' 121:5 121:7 | jan .. 1 $95 | 59:4 o 
гуз ae 38:5 38:5 38:5 48:5 


‘this position, and it follows then that the leakage reactance 
properly so called, that is to say, X,, + Xu + Xa 

_ 19-5 x 505 х 5592 on lono ма, 8/0. | \ 

ux re Sn, x 26:262 +0 94 € 9? 414-116), +x, 
| 11:84 xx. 
| The table of experiments gives 212/10=21:2w,* whence it 
follows y,,221:2-11:8422:36w. 

Ву adjusting the position of the rotor so as to make the 
direction of the fields of the higher orders of the stator coincide 
with that of the rotor fields, the reactance wili be increased by 

Ре _ 0-165: 0123 ү. me 

Á(xo + X5) =4 X Rie DRESS. аз) =4х R, x 0:002. 
= 0:008 x 360 == 2°85 ur 
| by taking Ц, = 360%. | 
| When the neutral point of the rotor winding is connected to 
the rings, no change is observed either in the position of 


maximum or of minimum reactance, the current in the neutral 
connection being very small. 


8. Three Phase. | 

With stator and rotor connected three phase the coefficients 
| have such values that the reactance per phase is practically 
| equal to one-half of that for the winding connected single 
г phase, two phases in series. The current in the rotor similarly 
must be [.=1Ох 276/40=69 amperes. It still remains for 
us to verify the reactance of the end connections. The experi- 
ment single phase, one phase only, gives the value of 5-05, 
and single phase, two phases in series, 9:36/2— 4-68. 

In the article already published on * The Determination of 
the Mutual Induction between the Overhang Coils,” the 
reactance single phase, one phase only, was found to be 
Хи, + Ха. = 4 18w for A=0. The study appears to show that 
the compensation is less perfect, and that we cannot be certain 
of the factor А being completely annulled. 

It is also to be remarked that the values of the reactances, 


when the rotor is slowly turned, are practically the mean of 
the maximum and minimum values. 


Résumé.—The leakage reactance per phase of a three-phase 
motor with the three otor slip-rings short-circuited is . 


К. = Xen + Ха + X vas 
where 


19. РУ; 
Xen = — ж: х li x An T Ae 
px10 П.И 
and À, 21:25 Ed + T5 + aT. + 27 _ РА 125^ + 26 ) 
l'a Ts 5n + Fs Ti + Ars n1 тд + ár 
^ 9. и? 
ues 12 C (Ан Ан. 
p x 10° Q A 
and АХ, = 1°25(Z1,—7,,)7/(6 x Ò X ty) 
where z,, must be replaced by ¢, when :,,- f, 
A m 1:25(Z,, — (0 X 8x t) 
where z,, must be replaced by ¢, when 21, > t, 
Х Хи + Xnp | 
and for а winding, per consequent poles, 


240 3 КЫ 2 
ga" о X 0-46(1„х1ов | + le x loger) : 
per pole, | | | 
12 5хехаи? 91 9LN. 
gos ы а ыш 0-46( Ba е lex] 245 
КЕИП. A I о. 


_ The supplementary reactance due to the higher harmonics 
in the field varies according to the position of the rotor rela- 
tively to that of the stator :— 


(1) Single phase, one phase only, from 0:05R, to 0:058 Ry. 


* The reactance single phase, two phases in series, with the rotor 
removed, has, by chance, the same value: 21-4, at 50:5 ~. 
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2) Single phase, two phases in series, and Three Phase, from 
0 to 0:008В,, where В, is the reactance of the stator per 


hase with the rotor circuit open. 
The value of the reactance В., and thus also of that of the 


fields of the higher order, varies directly with the air-gap. 
According tó the experiments the current in the rovor 
reaches the following тагипит values :— 
1. Il, 2L, xw 2w x9/ /3x0:96 0-53 =], x i^i x 2 3. 
9. 1.= x w/w x 2/ 43 0-83/0-83 =I, x w/w X 115. 
3. I, =I, x w/w’. 
And has the effective values when the rotor is slowly turned: 
1. T,= Lx w/w x 0:45. 
- 9, I =1,X w/w x 0-775, 
3. L=], x w/w’. 


COMMERCIAL ENGINEERING.* 
BY M. J. RAILING. 


During the past century English engineers have been the pioneers. 
and to them are due some of the most revolutionising inventions 
which the world has ever seen. It is, therefore. all the more strange 
that the pecuniary recompense for all this pioneering work and 
inventive genius has not by any means kept pace during the last 25 
years. During that time this country has been outstripped by other 
countries; and Germany, France and America, all starting with 
immense handicaps, have now approached and passed us by leaps 
and bounds. 

Some claim that the reason for this is to be found in the differences 
that exist in our methods of education and those of foreign nations. 
Others blame the fiscal system. and others still lay the fault at the 
doors of those who are engaged in financing and controlling our great 
engineering undertakings. | 

Dealing with the political side of the question. surely in an age 
whose distinguishing feature is the utilisation of engineering methods 
in the service of man, it is the duty of the Government to realise these 
conditions and to recognise that the welfare of the people over which 
it is their duty to watch depends largely on how far their laws are 
consonant with engineering requirements. "The ideal arrangement 
would be to throw open to every country the doors of trade, and to 
establish a rivalry of perfection among nations. At the present 
time, while on the Continent and in America the engineer and 
engineering industries have only to study internal competition. we 
are here open to the attacks from every civilised manufacturing 
country. This affects the great question of standardisation; and 
whether one or other policy be right English engincering is fighting 
against heavy 0443, not only in the home markets. but also in foreign 
and colonial markets. АП the more paramount is the necessity for 
realising how necessary it is to equip ourselves for meeting this 
severe competition by thorough and efficient education. 

No one will deny that technical education has made great progress 
during the last 15 or 20 years. As a result we are now in possession 
of schools and universities which make a speciality of technical 
education. and. moreover. large numbers of institutions where those 
engaged in practical work can avail themselves of opportunities of 
acquiring a theoretical] knowledge of their profession during their 

evenings or other spare hours. Whilst it was necessary 10 or 15 years 
ago to look abroad for a sufficient supply of theoretically and prac- 
tically trained men, I, as an employer of labour, can say with all 
honesty that nowadays this is no longer necessary, and that our 
institutions are now turning out into the world a sufficient supply of 
trained engineers to fill up the vacancies which arise. I would only 
advocate in this connection that those whose duty it is to find em- 
ployment for engineers should insist upon sufficient guarantee that 
applicants have acquired a certain standard of knowledge. Such 
guarantee can only be obtained by enforcing the passing of certain 
examinations, and when it has become general to expect and to 
insist upon such a guarantee as this it will afford the employer а 
certain security which at present he does not possess. It must be 
remembered that if employers have to engage candidates without 
any such basis on which to make their selection there must be at least 
& percentage who are not up to the mark, and who will have to be 
dismissed after some months of possibly disastrous trial It must 
also be remembered that the faults which such men make whilst on 
their probation, though each may be of a more or less trifling nature 
and only within а small sphere. nevertheless in the aggregate amount 
to а considerable item, and cannot be without their effect on our 


* Abatract of an Address delivered at the Municipal School, Birmingham. 
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reputation for good workmanship and efficiency. Т do not wish to 
imply that a man who has not passed certain standards of examina- 
tion with honours must necessarily be incapable. or even the reverse, 
that a man who has passed with distinction must necessarily be a 
сара Ме and useful engineer. But experience has taught me that 
without some such standard as a preliminary guide every judgment 
of knowledge is little better than guess work. and creates a feeling of 
uncertainty. Much good can be done to raise the standard of our 
profession by those entrusted with the education of our engineers, 
not merely in the education which they give them. but also by im- 
pressing upon them the importance of self-education. 

Our technical training institutions are taking good саге thet we 
are getting efficient in a knowledge of the theory, but I would urge 
that too little is done to make use of them for the convenience of man. 
We must realise to-day that only the engineer who studies his pro- 
fession on broad lines and endeavours to enter into the human spirit 
in the application of engineering will be fit to be a leader in our pro- 
fession. It is necessary that the engineer should be well versed in all 
the factors of commercial, social and political life. No man of any 
other profession is more fit to occupy a leading position at the head. 
or close to the head, of great industrial firms, provided that side by 
side with his technical training he has been trained either by the 
authorities or by self-education to apply his mind in accordance with 
business methods. It is necessary for him that he makes himself 
acquainted with the rudiments of commercial knowledge, accoun- 
taney. business organisation, commercial laws, bank practice, patent 
laws and so forth. He must be able to judge on the spur of the 
moment commercial and social problems, and also able to effect 
alterations therein. "This ability to act rightly on the spur of the 
moment is an art not easily acquired. and whilst there тау be many 
men of sound judgment who would do so under any circumstances, 
I cannot agree that the average engineer would be found reliable 
unless his mind had been trained on commercial as well as on tech- 
nical lines. The engineer, and especially the commercial engineer, 
of the present day has not to deal, like his predecesors of former 
days, with foreign countries sparsely populated, which had to be 
brought from a state of semi-barbarity to civilisation, but has, оп 
the contrary, to dispose of his knowledge in thickly populated 
countries, with inhabitants educated to his own high level. It is 
necessary for him to be а man of trained mind, capable of initiative, 
with a knowledge of the languages and the lawsof other countries to 
enable him to dispose of his manufactures апа compete against. the 
trained phalanx of engineers of other nations. И we to-day do not 
study to acquire this knowledge I fear we shall not rise above a 
mediocre limit of efficiency. Every one who produces, and every one 
who sells, whether it be his own intellectual powers or whether it he 
manufactured articles produced by the exercise of those powers. 
should be able to reap the benefit of his labour. Just as it is often 
an impossible problem to dispose of machinery, however well and 
magnificently designed. if it is not manufactured and produced at a 
marketable and competitive price. it is equally bad for a man of 
genius to be productive of the finest thought and ideas if he cannot 
reap the benctit of his inventive powers. 

What I urge is that our technical education should proceed on 
broad lines. and should not overlook the fact that subjects which are 
not strictly technical are nevertheless a part of the necessary equip- 
ment of the successful engineer. It is only by such а combination 
of strictly technical and commercia] knowledge that we can obtain 
a supply of trained engineers able to regain for us the premier 
position amongst manufacturing countries of the world. 


TEST ON A.LARGE TURBO-ALTERNATOR OF THE 
NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. 


The following particulars of the official test on a 6,250 kw. 
turbo-alternator in the new power station of the Newcastle- 
upon-Tyne Electric Supply Co. at Dunston-upon-Tyne are of 
particular interest in view of the fact that authoritative 
figures of tests upon large turbo-generators are not always 
readily accessible. The plant in question comprised a steam 
turbine manufactured by Messrs. Richardsons, Westgarth & 
Co., to the design of Messrs. Brown Boveri & Co. This latter 
firm were the contractors for the complete unit, and themselves 


supplied the alternator. The surface-condensing plant was 


supplied and manufactured by Messrs. Richardsons, West- 


garth & Co., the sub-contractors for the circulating water 
pump being Messrs. Greenwood & Batley. 


" 
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The results of the official trial which was carried out by 
Messrs. Merz & McLellan on December 16th last are as follows:— 


Bes l. d 9: 

, s {9 a.m. to 11:30 a.m. 2:30 p.m. } 
Duration of trial ............... 110 a.m. tolp.m. 40 4:40 p.m. 
ОШТО n € 4,250 kw. 5,600 kw. 6,257 kw. 
Speed f 1.210 revs. 1,210 revs. 1,210 revs. 
эрееа ..... еее nennen \ рет тїш. рег mih. per min. 
Steam pressure at boiler side 

of turbine stop valve ....... 192 1b.  ... 189]1]b. ... 189]|b. 
Temp. of steam at ditto ....... 546 F.  .. JHF. .. 95»*F. 
Superheat ......................... 162?F.  ... 166°Е.  ... 176°Е. 
Exhaust pressure (abs) in 

condenser. ^Hg................ 0.81 т. ... 0:88 1п. ... 0:90 1п. 
Temp. in condenser ............ 73°F. ue DES sa. 79 F. 
Тетр. of circulating water 

еб онен е 44°F. ... 44F. .. ФЕ. 
Ditto, outlet....................... 50-Е.  .. Oo2ZF. .. ЗЕ. 
Steam — consumption.—Total 

water per hour ............... 52.907 lb. ... 67.950 lb. ... 75,000 Ib. 
Water per kw.-hour............. 12-4(4) Ib. ... 12-1(4) lb. ... 11:9(7) Ib. 
Water per kw.-hour corrected 

for condenser leakage ....... 12-4(2) lb. ... 12-1(2) №. ... 11-9(5) Ib. 
Steam consumption per kw.- 

hour corrected for 190°Е. 

superheat and 29.1 in. 

VACUUM ооо анана 12.1(5) lb. ... 11.8(5) №. ... 11-8(0) Ib. 


An interval of 13 hours was allowed between changes of 
load. The output was measured by an integrating wattmeter 
specially calibrated for the purpose, whilst the steam condensed 
was weighed by the permanent weigh tanks installed in the 
power station. 

These steam consumptions are exceptionally low and have 
rarelv, if ever, been equalled before. Moreover, the results are 
the more remarkable, as we understand that the plant had, 
previous to the tests been in regular commercial operation 
for about five months, and that no adjustments whatever have 
been made to the turbine itself from the day when the plant was 
first started up. 

The following are further details of the plant tested :— 

T urbo-alternator. —Normal output 6.250 kw. 


Mill M L— n 1,200 revs. per min. 
T'urbine.—Specified most economical 

о ти 9.000 в.н.Р. 
LN DO: чын о 2 cylinder Parsons 
Type of blading  ......................-.. Reaction. 

Н.Р. cylinder uni-flow. 
Arrangement of steam passage ......... L.P. cylinder, partly uni-flow, 
| partly double flow. 

Specified Steam pressure ............... 190 Ib. per 8q. in. 
Specified superheat .......... Lees, 190* F. 
Hornuton Сре aee Ebr vere Rotating field : 3-phase. 
Continuous output. „ае 7.000 k.v.a. at 0-9 power factor. 
Voltage (terminal) ..................- eese 5.750 volts. 
По Сор MNT Direct-coupled, self-excited. 
Condensing Plant.—Surface ............ 13.000 sq. ft. 
(br e UTR * Contraflo."' 
Diameter of tube—external ............ 1 in. 
Thickness of tube ....................... 18 B.W.G. 


Allowable cireulating water per hour 630,000 gallons. 
Specified circulating water inlet 


temperature ....sssesseseuscpesosessseseso 50°F. 
Air Pumps.—Type ............ eere Edwards’ three-throw motor 
driven. 
Capacity пло еее 3-68 cubic ft. per barrel. 
Volume swept per min. by air pump 
plüngers. оао 1,660 cubic ft. per min. 
Augmentor.—Surface | ............... es. 400 sq. ft. 


ON VERY HIGH SOUND VIBRATIONS PRODUCED BY 
ELECTRIC SPARES. 


BY ALBERT CAMPBELL, B.A., AND D. W. DYE, B.SC. 
(From the National Physical Laboratory.) 


Summary.—The authors have measured the wave-length of the in- 
audible high-frequency sound waves produced by spark discharges, 


Kundt's dust method being used. The electrical frequency varied from 


100,000 up to 1,000,000 per second. It was found that the sound fre- 
quency was double that of the spark frequency, as was to be expected. 


Sound waves were measured from a source having a frequency of 140,000 


up to 800,000 per second. 


The high-frequency electrical oscillations produced by spark 
discharge are nowadays familiar to most electrical workers, 


and in wave telegraphy the wave-lengths are measured with 
ease and accuracy. It is not, however, very generally known 
that an oscillatory spark discharge gives out at the same time 
intense, but usually inaudible, sound or air waves of very high 
frequency. The intensity of these air waves has been pointed 
out by Prof. В. W. Wood (“ Physik. Zeitschrift," p. 22 (6) 
1905), and more recently W. Altberg at the University of 
Moscow (“ Ann. der Physik.," p. 267, 1907) has succeeded in 
measuring the wave-lengihs down to 1 mm. (n==340,000 ~ per 
sec. Altberg’s measurements were made by means of diffrac- 
tion gratings formed of rods from 1 mm. up to 6 mm. in dia- 
meter and used in an almost similar manner to the three- 
thousandfold finer gratings by which the wave-lengths of light 
are determined. 

In connection with our work on the calibration of wave- 
meters we have recently succeeded in proving the existence of 
sound waves of much higher frequency than those mentioned. 
and have also measured their wave-lengths by the extremely 
simple methods of Kundt's dust figures showing stationary 
sound waves in tubes. The method had already been used for 
measuring very high sound waves above the limits of audition 
bv Koenig (^ Wied. Ann.,” pp. 626 and 721 (69), 1899) for 
small tuning forks, and by Edelmann (“ Ann. der Physik." 
р. 469 (2), 1900) for а Galton whistle going up to a frequency of 
170,000 ~ per second (wave-length A—2 mm.). For the sake 
of those readers not familiar with Kundt's method, we give a 


very brief description of it here. А clean and very dry glass 


tube containing a little lycopodium, or other light powder, has 
one end stopped by а flat-ended cork, and the tube is held hori- 
zontally with the open end near the source of sound. When 


the distance is right, the sound waves reflected from the stopped 


end will meet the incoming waves and form a system of sta- 


tionary waves along the tube. The stationary waves are indi- 


atem ен” "ч "(tunt jhe 
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cated by the lycopodium powder, which arranges itself along 
the tube in beautifully regular little heaps or streaks. The 
distance from heap to heap is equal to half the wave-length 
(A/2). If V, the velocity of sound be taken as constant for 
these high frequencies, we can at once find the frequency n, 
since n— V/A. (The correction depending on the diameter of 
the tube is negligible for such high values of n.) We may take 
V 2232,800 V 1 4-0-0037t cm. per second, where t is the tempera- 
ture (Centigrade). At 20°C., V——34,050. 

In our experiments various sizes of tubes were used (lengihs 
from 10 em. to 70 cm., diameters 3 mm. up to 20 тт.). The 
lycopodium was carefully dried, and a very small amount of 1t 
was left in a line along the bottom of the tube. The oscillatory 
spark was made in the usual manner by the help of suitable 
capacities and inductances, giving а range of electrical fre- 
quency from 100,000 up to 1,000,000 ~ per second. Since 
each со gives two sparks, and each spark produces presumably 
one со of sound waves, the frequency of the sound waves should 


be twice that of the electrical ones. The glass tube was held 
horizontally with its open end close to the spark, which was 
made tolerably vigorous by lengthening the spark-gap. When 
the conditions were favourable, the lycopodium quickly 


arranged itself into a series of very fine streaks. These were 
distinct up to a sound frequency of at least 900,000 ~ per 
second, though in that case there are quite 50 of them to the 
centimeter, and sometimes at lower frequencies a series 10 cm. 
long could be measured. Although individual experiments 
showed considerable irregularity, the sound frequencies were 
thus determined for a number of cases from n= 140,000 up to 
800,000 ~ per second, and at the same time the electrical fre- 
quencies were measured by means of а wavemeter. The agree- 


| ment between the doubled electric frequency and the sound 
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Nene ee 
block, including tray, wax, test tubes, lead plates, separators and 


frequency was on the average within about 0-5 per cent., and 
thus the experiments give a corroborative calibration of the 
wavemeter used. 

In the figures are shown (1) а full size photograph of the 
actual dust streaks obtained with sound frequency of 280,000 ~ 
per second ; (2) a picture of the streaks with n =700,000 ~ per 
second with magnification of about four diameters, the latter 
pitch being more than an octave higher than the highest sound 
waves hitherto observed. It may be mentioned that we have 
in some cases found troublesome effects, which require further 
elucidation. For example, at frequencies approaching 
1,000,000 œ per second often only half the proper number of 
streaks show themselves. This may be due to the following 
cause: Thespark-gap is sometimes 5 mm. to 6 mm. long, and it 
is probable that the position of the source of sound alternates 
from near one electrode to near the other ; thus in certain posi- 
tions of the tube only the sound waves from one of these two 
positions may be effective in producing the steady. wave system, 
The effect is noticeable in photograph (2). 
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In conclusion, our thanks are due to Prof. Silvanus P. 
Thompson, who kindly gave us the reference to Edelmann's 
work ; also to Dr. Rosenhain, Mr. Cunningham and Mr. Clayden 
for kindly preparing the photographs which illustrate this 


Paper. 


SOME EXPERIMENTS WITH A 10,000-VOLT STORAGE 
BATTERY.* | 


BY A. A. CAMPBELL SWINTON. 


The battery shown was constructed at the suggestion of Sir Wm. 
‘Crookes. who observed that it would be well if some experiments 
were made on electrical discharges in high vacua with a continuous 
battery current. Large batteries have been constructed by Warren, 


‚Ре la Rue and Trowbridge. and, as only very small currents are 


necessary, it was at first thought that the desired voltage could be 
obtained by means of a storage battery built up after the manner of 
the Volta Pile. It was, however, impossible to prevent the acid from 
creeping over the edges of the lead discs, The attempt to meke a 
pile battery was, therefore, abandoned, and recourse was had to 
more ordinary methods of construction. 

The present battery consists of 4,800 cells. The reason for this 
particular number is that it divides up into convenient sections of 
80 cells for the purpose of charging in parellel off the 200 volt supply. 
When all the cells are in series the battery gives 10,400 volts on open 
circuit. The 4,800 cells are contained in five cabinets, which hold 
960 cells each. They are arranged in 24 blocks of 40 cells each. 
-Kach cell consists of a glass test tube 4 in. long and of } in. bore. and 
each set of 40 cells is cast solid with paraffin wax into a wooden tray. 
A view of two cells is given in Fig. I and of the battery complete 
in Fig. 2. | 

The battery is of the Planté type, and the plates, which are not 
pasted, are made of sheet lead cut off into strips in а machine similar 
to that used for trimming photographs. Each strip is further bent 
round a shaped piece of wood and pressed in a hand press, with the 
result that the lead is given а corrugated form which is not so liable 
to deformation. These plates are put into the test tubes with dilute 
sulphuric acid, and kept from touching each other by means of 
celluloid separators. All the plates are originally formed in а 
nursery battery before being transferred to the battery proper. The 
total weight of lead in each of the five sections is about 80 lb., or a 
total of 400 Ib. of lead in the whole battery, and the weight of each 


Y: * Abstract of a Paper read before the Röntgen Society. 


acid is about 8} 1b., giving a total weight for the whole of the battery, 
exclusive of containing cases, of nearly 1.000 Ib. 

To avoid bubbling of the acid it has been found best to charge the 
battery at a rate not exceeding 10 milliamperes. To this low rate 
of charging and to the paraffin wax is ascribed the fact that the 
surfaces keep quite dry, and that the battery has an excellent insula- 
tion and keeps its charge very well, For the purposes for which the 


Fic. 1. —Two or THE CELLS, SHOWING ALSO A PLATE AND SEPARATOR. 
Vs 


battery has been used it is seldom that more than a few milliamperes 
are required, but it is capable of discharging at a rate of 150 milli- 
amperes or over for several minutes, which means a discharge 
capacity of 11 kw. The internal resistance varies with the current 
between 3,000 and 4,000 ohms. 

Care has, of course. to be taken not to touch the connections, as 
the battery is capable of giving a highly dangerous discharge. On 


+ т =. 1_1 Са“ АӰ 


Pe) aed Lee) LER LI M : 
„ЕЁ: 85.75 EROR 


— æ e 


r n 1n. #1 И сод 
í a MEE A 
- — 


72 Zu v 


| | о. ‹ 
= ‹ Е 


bw Te we 


А... 


— ~ 


. Вю; 2.—VIEW OF COMPLETE Baris е. | 4 


--——— — - 


- = 


the top of the battery are an adjustable water resistance and a 
double-pole main switch, both operated by cords so as to avoid all 
danger of shock. 

The author then proceeded to describe a number of experiments 
which he had made with this battery. With the full 10,000 volts 
between polished brass balls 12-5 mm. in diameter the current is 
found to jump some 2:5 mm., and the resultant arc can be drawn out 
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to а considerable length, largely dependent on the amount of resis- 
tance in the circuit and consequent strength of the current. That 
the current is often not entirely continuous is evidenced by the fact 
that the arc makes a whistling sound of very high periodicity. Con- 
necting a Leyden jar across the arc immediately converts it into a 
series of sparks, which give out а musical note. A very pretty effect 
is obtained when a Geissler tube is connected in circuit. 

The battery also shows very well the electro-capillary effect dis- 
covered by Lord Armstrong, who used both a hydro-electric machine 
and an induction coil as a source of energy. A battery is now, it is 
believed, used for the first time for this purpose. The results 
obtained with а battery when using a pressure of from 8,000 to 
10,000 volts and a current of about 5 milliamperes are almost exactly 
the same as those obtained by Lord Armstrong. Adding a small 
quantity of very dilute sulphuric acid. which has the effect of destroy- 
ing all movement of the thread when the induction coil discharges 
are employed, is found with the battery current not entirely to stop 
the thread from moving. though it now moves less rapidly. while it 
considerably increases the flow of water in the opposite direction. 
This is а curious and unexplained electro-capillary phenomenon. 

Experiments can be tried with the battery current on the tubes 
described by the author (* Proceedings” of the Royal Society, 
Vol. LXXIX., 1907), in which small mill wheels are caused to rotate 
by the canal rays. In previous experiments à Rhumkorf coil was 
used. and the question arises whether the tubes will behave in the 
same way with continuous current from a battery. It is found that 
the wheels do not begin to rotate until the tube is sufficiently ex- 
hausted for the requisite amount of canal raya to be formed, and that 
after that the tubes generally act in а similar manner as before. 
Further, practically all the other Crookes and other vacuum tube 
effects that are produced with high-tension electric discharges can 
be obtained with the battery current. 


PHYSICAL SOCIETY. 


At the meeting held at the Imperial College of Science on 
February 21th, Prof. H. Г. CALLENDAR, F.R.S., President, in the 
Cir, a Paper on 


* Flames of Low Temperature Supported by Ozone," 


was read by Prof. В. J. STRUTT, F.R.S. 

In а former Paper (* Proc." Phys. Soc., Vol. XXII., p. 66, 1910) it 
was shown that the yellow after-glow observed when an electric dis- 
charge has passed through a vacuum tube containing air is due to the 
mutual reaction of ozone and nitric oxide. each produced in the dis- 
charge. The present Paper describes the effect of mixing a current 
of ozone from à vacuum discharge with other раѕез and vapours, 
Luminous flames of low temperature are produced in several cases. 
They often possess characteristic band spectra. These flames are, 
however, decidedly less conspicuous than that obtained with nitric 
oxide. 

Sulphuretted hydrogen gives & blue flame in which the tem- 
perature observed was 70°C. Its spectrum ranged from 12,300 to 
\4,800. Over most of this renge it was continuous, but in the ex- 
treme ultra-violet form 42,300 to \2,600 bands could be distinguished, 
gnd it is probable that they extend further, though masked by the 
continuous spectrum. 

Sulphur placed in the ozone stresm rapidly becomes hot end begins 
to give off vapour, which burns with a bluc flame identical with that 
given by sulphuretted hydrogen. The bend spectrum of this fleme is 
not the same as that given by sulphur burning in eir. 

Carbon disulphate gave the same blue flame with ozone, as did 
sulphuretted hydrogen and sulphur. 

There can be little doubt that the blue fleme observed in these 
experiments is the same аз the blue after-glow observed by Newall 
( Proc." Cam. Phil. Soc., Vol. IX., р. 105, 1897), which he connected 
with oxygen end sulphur. The connection is in fact the simplest 
possible, the glow being produced by combustion of sulphur in ozone. 

Iodine gave an orange glow, redder than that due to nitric oxide. 
Its spectrum is confined to the red and yellow, and appeared con- 
tinuous. 

Acetylene, in contrast to most hydrocarbons, gives a feirly con- 
spicuous glow, of bluish green colour. А thermometer immersed in 
this glow indicated 100?C. under the particular conditions of the 
experiment. The spectrum consisted of the Swan bands together 
with the hydrocarbon band at 44,315, and is thus identical with that 
of the inner cone of a Bunsen flame. It does not show the ultra. 
violet bands of water vapour. 

Cyanogen gave a white glow, with a purple tinge. The spectrum 
shows the cyanogen bands èt A388 and 3387 very strongly, also those 
at A359 and A421. In addition to these, the spectrum shows a band 

at ^431, which is possibly the hydrocarbon band 431-5, introduced 


in consequence of the gas having been collected over water, and 
another unidentified band at A415. 

Many other gases and vapours were tried, but usually with nega- 
tive results as regards the production of a glow. Luminosity ix by 
no means always produced where the ozone stream acts chemically 
on another substance. 

Mr. S. SKINNER pointed out that the temperature of the flame ag deter. 
mined by the thermometer would be an equilibrium temperature, which 
would be much lower than the true temperature as the radiation was 
large. He suggested the use of a small thermo-electric junction. He 
also cited his own experiments on the oxidation of ether produced by 
sending a stream of the heated vapour into air, when a faint blue light is 
obtained, perceptibly warm to the hand. Such a flame, he found, did 
not discharge an electroscope. He also wanted to know how an ordinary 
ozoniser worked for the production of the ozone. 

Dr. В. $. WiLLows remarked that Mr. Burke had found that there wag 
no ionisation in the after-glow. 

The Астнов. in reply, admitted that the temperature he had obtained 
for the flame had no strict scientific meaning. ‘The Siemens’ ozone tube 
only worked successfully when the oxygen was passed through it at a low 
pressure. 

А Paper on 
“The Movement of a Coloured Index along a Capillary Tube and 

its Application to the Measurement of the Circulation of 
Water in a Closed Circuit ” 
was read by Dr. А. GRIFFITHS. 

If a fine capillary tube, originally full of water, is fed with a weak 
fluorescein solution at a rate so repid that the diffusion of the 
fluorescein may be neglected, the vertex of the coioured paraboloid 
moves at double the mean speed of the liquid. But at slow speeds 
radial diffusion plays an importent pert, end the colouring matter 
travels along the tube approximately as if the liquid moved in a solid 
column. If, after a short length of fluorescein solution has been 
introduced into the tube, the supply of solution is replaced by water, 
a symmetrical coloured column of slowly increasing length is 
obtained, the centre of which indicates the mean speed of the liquid. 
The illumination is the light from an arc-lamp which has been trans- 
mitted through blue glass, end the capillary tube is placed on a black 
scale with white graduation merks. It is comparatively easy to 
determine the meen speed of the liquid to an accuracy of 4th per cent. 

Dr. А. RUSSELL gave some illustrations of the extreme slowness of diffu- 
sion, and remarked that he was sorry the author had not given more 
mathematics in his Paper. 

The PRESIDENT remarked that very few realis? the extreme slowness of 
diffusion. He had once worked out a case of a vertical column of a solu- 
tion under the action of gravity, and found that the time required to pass 
from a state of uniform density to the final state of equilibrium was well 
over a million years. 

Ап exhibition of 
* An Optical Lever of High-Power suitable for the Determination 

of Small Thicknesses and Displacements "' 


was given by Mr. E. Н. Rayner. 

The apparatus shown grose from the necessity of messuring smell 
thicknesses of mica. Something more sensitive than the ordinary 
micrometer was required. Nuch a micrometer megnifies about 70 
times, 0-01 mm. being about 0-7 on the barrel. The optics! levers 
used magnify satisfactorily about 10,000 times. 

The principle of the tilting table wes edopted, as used, for instence, 
in the Ewing extensometer for wires. In this epparatus г“ tilting 
base " of about 20 mm. is used. For the measurement of mica 1 mm. 
to 2 mm. was found to give quite satisfactory results. 

With a concave mirror at a distance of about 5 metres from the 
sereen ала & base of 1 mm. the deflection produced by inserting a 
thin piecc of mica under the third leg magnified the thickness 10.000 
times, For calibrating, a piece of mica of approximately the same 
thickness may be measured with apparatus of the most accurate 
class and then used as a stendard. 

The hole and slot arrangement is used for the support of the 
* twin " feet of the tilting table апа а plene or slightly convex sur- 
face for the third leg. 

These are conically pointed serews which should not bear on their 
points when it is important to replace the lever accurately in the 
same position. The third point should not be too sharp, but caro 
must be taken lest its roundness produce an error. For the measure- 
ment of paper, &c., à sma!l piece of plain glass, such as may be cut 
from ғ microscopic slide, may be used to distribute the pressure. 
The lever may be made a foot long if used to measure over the sur- 
face of в large sheet which cannot be cut. 

The arrangement would be pzrticulerly uscful in comparing a 
number of articles of the seme nomina! size, such as bicycle balls, if it 
were very important to heve greater equality in a set than could be 
tested with the ordinary micrometer. | 

The arrangement has been adapted to measure dilutation coeffi- 
cients of rods of different materia!s. A rod of about 150 mm. in 


- 


== 


VEC үн, 


ul yr. 
Шз, т 


б 
<. 


| Wag ms. 
| iu ү ^t 


e hu 


Е 1 D 


Apt 


an Tuk. 
(Ки 


| wt PM 


. 
tit 


51 


€& 1 


THE ELECTRICIAN, MARCH 10, 1911. 865 


length has its ends made flat, and is then supported on 
a small foot with a quartz rod of the same length оп 
each side. The feet and ceps of the rods аге all similar. Standarc| 


They have smell cylindrical holes into which project the voltage. > 500 15, 000 |7,500/ 10,000 [20,000 30,000 [40,000 50.000 [60,000 [20,000 | 180,000 


90 deg. points of three screws about 12 mm. apart. 


These vertical screws et the bottom have their points 150; І. 
accurately in'a horizontal line. They ere fixed in & 1,500 | H. 
horizonte! brass ber, end eny movement of this, due to 3,000 | IT. 


temperature change, hes no effect on the movement of 6.000 | IIT. 
the mirror which is supported by the top of the three 21008 n 


rods. The middle one is not quite parallel to the other 
two, its top being &bout 1 mm. out of the plene con- 
taining the other two rods. This errengement gives & — 50000 

reading of about 75 mm. per degree for the difference in 80.000 | 
expansion between brass end quartz of 150 mm. length. 110,000 | 
The whole is supported from the bottom bar by two 150.000 | 
vertical rods from an overhead bracket. The rods аго 200,000 | 
immersed in weter in a separately supported tank. CENE 

Another use for the tilting table is for the meesurement of the 
bending of cantilevers, &c., "Three parellel rods project horizontally 
from the зате block of metal, and each supports one of the legs of à 
tilting teble at Из free end. If the middle one have a weight added 
near its free end the deflection is greatly magnified. The instru- 
ment shown gave readings of 16-29, 16-29, 16-28 in. deflection for a 
weight of about 30 grammes using brass rods ] in. diameter and 
200 mm. long. and a tilting table of 4 mm. *' bese,” made of three 
needle points stuck in о piece of sheet brass. 

This affords what may be 2 very velueble piece of sppsratus аз an 
vdjunct. to a chemicel be!ence. In ordin»ry weighings the nearest 
centigremme could be read straight off, апа the body then trans- 
ferred to г belance cud its weight readily found to 1/10 mgm. if 
desired. 

The renge of ә single instrument could be mede very lerge by ex- 
tending the centre rod by г, lighter one for smaller loads. Very large 


35,000 | VI. 


Table II. 


Short-circuit capacity in K.V.A. 


— — 


— 


— ———— 


Series VIT. 
Series VIH, 
Series IX. 
Series X. 


150,000 and 200.000 volts, the standard currents being 60, 100. 200, 
350. 600, 1.000, 1,500, 2,000, 3.000. 4.000 and 6.000 amperes, with the 
exception that with test voltages of 20,000 and гохе, parts carrying 
currents of less than 200 amperes are not st:ndord. 

For oil switches the figures for test voltages, min/mum dimensions, 
working voltages of short-circuit cepacities are given in Tables I. 
and П. ‘The minimum dimensions «re to be taken as the distences 
to the places named from the current-carrying parts. The distances 
are to be on no account less than those given. The various distances 
mentioned are св follows: (a) The least distance to earth, the distance 

' between the respective poles and phases.and the distance between 
parts carrying current of the same polarity end phase, when the 
switch is '* off " ; (b) the distance to earth and the distance between 
the respective poles and phases; (с) the height of the oil above the 

' breaking point on the fixed contacts of the switch. 

To determine the short-circuit capacity of switches the following 


masses could be weighed by using appropriate cantilevers. Ву this | rules will give sufficient eccuracy in practical working : For switches 


mesns ony weight cen be very readily determined to any order of 
eccurecy of one part in 1,000 or so. 

For elibreting the levers, when such is necessary, a specially 
designed lever of ratio of bout 50 to 1 wes shown, attention being 
perticularly paid to obtaining the accurate length of the shorter arm. 
The longer erm is moved vertically bv г micrometer. In using 
opperetus of this description it is essentis! for convenience to reflect 
the deflected beam of light, by means of « plone vertical mirror, back 
again to г scele ploced near the apparetus. 

Dr. S. Reuss asked what was the smallest thickness the optical lever 
could be used for. He had measured small thicknesses of mica by finding 
its transmissive power for ionisation. 

The PRESIDENT remarked that it was interesting to see to what wide 
applications the optical lever could be put. The chief difficulty with 
high power optical levers, especially if the angular displacement was 
large, was the shape of the points and the holes into which they fitted. 

The AUTHOR, in reply, stated that the smallest thickness he had used 
the lever for was Зи. For accurate work the hole, slot and plane mount- 
ing should be used, the middle leg resting on the plane. 


STANDARD RULES FOR THE CONSTRUCTION AND 
TESTING OF Н.Т. ОП. SWITCHES. 


In the “ Elektrotechnische Zeitschrift " for Е bruary 16th are 
given the rules which have just been issued by the V rband Deut- 
scher Elektrotechniker for the construction and testing of high- 
tension oil switches. | 

The working voltages of thes?» switches are laid down as being 750, 
1,500, 3,000, 6,000, 12.000, 24,000, 25,000, 50,000, 80,000, 110,000, 


= — ee ee eS 


Table I. 
Minimum distance. 
Series. Test voltage. | ОТ Under oil. 
(а) (h) | (с) 
E END | — 
| n 
|! mm. in. mm. in. |. mm. in. 
I. 5.000 | 30 12 30 L2 j 80 32 
It. 10,000 75 30 50 20 , 100 40 
Il. 20,000 100 4-0 50 2-0 г 100 4-0 
IV. 30.000 125 5-0 60 2-4 | ee 
V. 50.000 180 7.2 90 36 a 
УТ. 70.000 240 9-6 120 48 | 24 
УП. 100,000 ' sis en a 
VIII. 160,000  ' | 
IX. 220.000 ` 
X. 300,000 j ie et i 
XI. 400,000 ius Zr | 


which are connected with the "bus bars of a station through only a 
low resistance it may be taken as three times the capacity of the 
station in kilovolts-amperes. For switches which ere connected 
through a resistance giving a drop of 2 per cent. with the usual load 
on the feeder it шоу be taken es 100/7 of the usual load of the feeder. 
For transformer switches it may be taken 25 30 times the capacity of 
the transformer. ог 28 100 (3:3 + n) the capacity when there is a loss of 
n per cent. in the primary ; or where the loss in the primary is 2, per 
cent. and in the secondary п, per cent., the drop may be taken as 
100 (3-3 4- ni +n.) of the load at the end of the secondary winding. 
The short-circuit load on the station is to be teken as the standard 
logd if it be less than any of those mentioned eb ove. 

The switches must be submitted to the following tests at the fac- 
tory: The switch must be in working order end filled with oil. 1t 
must then be submitted for a minute to the test voltage at a fre- 
quency of 50 without breaking down. This voltages must be as near 
a sine wave form as possible. Tests with the same voltages will be 
taken to earth when the switch is “оп” and “ off,” between poles 

| when the switch is “ on " ¿nd between perts of the sme pole when the 
switch is “ой.” А voltage giving a curve in which the emplitude 
of the higher harmonics is more then 3 per cent. of the amplitude of 
the fundament: is not to be considered a sine curve for this purpose. 

As regards constructive details, wood must not be used, while it 
must be possible to tell by inspection whether a switch is “оп " or 
“ой.” 


Training Courses for College Graduates.— The" Western 
Electric Co. have recentlv established an interesting set of 
pupilage courses for college graduates. The object of this 
course is to familiarise voung men of superior education with the 
firm's shop practice, apparatus and designs, and to allow them 
to obtain a good idea of the business in general, preparatory to 
taking up responsible positions in the engineering, manufac- 
turing and commercial departments of the firm. The courses 
are four in number, including a preliminary course, which is 
undertaken without a contract, and during which the student 
is allowed to “ taste " the various departments. At the end of 
a year, if his work has been satisfactory, he is then at liberty to 
choose a contract course in either the telephone, manufacturing 
or commercial department. Each of these contract courses 
lasts two years. During all four courses he receives payment. 
The various courses seem admirably arranged, and doe 
prove a great advantage to those students who undertake them. 
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With “ Tue ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplements," to be published from time to time 
with “Тие ELECTRICIAN.” ‘The fifty-third issue of the Supplement 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and сап be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index is included. 


LONG-HOUR LOADS AND TARIFFS. 


It is somewhat of an anomaly that long-hour lighting 
consumers, to whom а supply of electrical energy can be 
given under verv favourable conditions, are frequently 
among the last to adopt electricity as an illuminant. Ап 
inspection of the shops in anv important thoroughfare where 
an electric supply is available will usually show that whilst 
the majority of business premises have electrical instal- 
lations, long-hour consumers, such as public-houses, still 
retain gas. А walk along Oxford-street and Holborn in 
London provides striking testimony of this fact, electric 
lighting being practically universally adopted except т the 
case of such premises. Although, of course, there are reasons, 
other than that of cost, such as considerations of health, 
cleanliness, safety from fire, the dressing of windows, and 
the fact that electrical fittings lend themselves to effective 
illumination, which account for the adoption of electric 
lighting in the case of many short-hour consumers, electrical 
engineers cannot feel content that such a considerable 
proportion of long-hour lighting consumers should remain 
unconnected to the supply mains. The first cost of the 
installation and preconceived ideas as to the comparative 
cost of electricity and gas are the usual reasons why electric 
lighting is not adopted. With these reasons, however, we 
are not at present concerned, but we wish to consider what 
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with a reduction in the case of dwellings using electricity 
throughout for lighting, since it may safely be assumed that 
the whole of the lamps in the installation will not be in use 
at the time of maximum load. Mr. HoADLEY'S report has 
been adopted by the Council, and it is interesting to notice 
that the tariff is not restricted to any particular class of 
consumers. 

Where the fixed price light system of Кайыр has been 
adopted it usually involves an agreement that the 
current is not to be extravagantly used—that is to say, the 
lamps are not to be left burning during daylight. Ап 
interesting development of this system of charging has been 
recently introduced bv the Hartford Electric Light Co., of 
America, who are offering а continuous supply of electrical 
energy for a fixed sum per kilowatt of demand. The 
charge for a demand of 150 watts is $3 per month, which 
corresponds to just under lid. per unit provided the 
maximum amount of energy is taken. If the energy is not 
continuously utilised, however, as is most probable, the 
supply authority naturally obtains an increased price per 
unit delivered. This system would, of course, be particu- 
larly adapted for cases where apparatus such as the Therol 
water heater is in use; but the price charged for power 
seems exceptionally high considering the nature of the load. 
As will be seen by reference to а note in a recent issue, 
Mr. Percy Соор has entered into a somewhat similar 
arrangement with the City of London Electric Lighting 
Co., the charge реше 74. рег watt per annum. 

Га connection v.:'h this system of charging the Hartford 
Company have designed a specia] form of electric cooker. 
This is made in two sizes, rated at 50 and 100 watts respec- 
tively, whose low energy consumption enables the appa- 
ratus to be connected to any lamp socket. It has been 
found that a continuous input of 100 watts will maintain 
in the cooker (which, it is stated, has been designed to meet 
the requirements of a family of four persons, and which 13 
124 in. long, 8 in. high and 104 in. wide, interior dimensions) 
a temperature of 380?F. ; whilst the smaller utensils can 
be maintained at 250°Е. when run continuously at full load. 
As might be expected from the small input of electrical 
energy, an unusually long time has to be allowed for cook- 
ing. Thus, the “ Electrical World " mentions that meat, 
cereals, &c., placed in the oven at 8:30 p.m. are well cooked 
when taken out at 7 a.m. the following morning. The 
principle of this cooker is undoubtedly correct from the 
central station point of view, but we think that the oven 
could not be seriously: considered as meeting practical 
requirements. In fact, as we have recently pointed out, 
a large input available at will is essential if electric heating 
apparatus is to be satisfactory. More attention, however, 
might perhaps be paid to the possibility of offering at a low 
figure a continuous supply of electrical energy for use as 
desired by consumers, the energy being employed for 
heating water, warming rooms or cookmg when not required 
for lighting. The difficulty of providing suitable switching 
arrangements in connection with such apparatus now 
seems to have been overcome by Mr. Goop, and the prin- 
ciple of heat storage offers. reat possibilities from the 


supply point. of view. 


is being done in the way of tariffs to bring about a more 
extensive use of electricity. 

Since Messrs. Hanpcock & Dykes read their Paper some 
15 months ago before the Institution of Electrical Engineers, 
in which they discussed the then position of electric lighting 
and the question of charging for electrical energy, much 
attention has been paid to the suggestions put forward for 
simplifying tariffs, popularising electric light among small 
consumers, and encouraging the use of electric heating and 
cooking. Dr. HoekiNsow's old tariff, which has been 
revived under the name of the “ Telephone " tariff by Mr. 
А. Н. SEABROOK, has been very successful in St. Maryle- 
bone; it has also been favoured by the Metropolitan 
Electric Supply Co. and other undertakings, and will 
doubtless make rapid progress. 

It is interesting to note that in a recent report to the Tram- 
ways апа Electric Power and Lighting Committee at Liver- 
pool the consulting electrical engineer to the Corporation, 
Mr. A. ВвомргЕу НО МЕЗ, refers to the ratable value 
method of charging (known as the Norwich system), adopted 
experimentally in Liverpool about a year ago, as probably 
the most equitable and simple way of proportioning the 
price of electrical energy to the various classes of consumers. 
In support of this view, he mentions that the profits of the 
undertaking are distributed amongst the ratepayers in 
proportion to the ratable value of their property. The 
energy metered is charged at 14. per unit, and the fixed 
charge is 12 per cent. per annum on the ratable value, or 
about 2s. 54. in the £. This system of charging, which 13 at 
present in force for occupiers of private houses of £20 rat- 
able value or over, can, Mr. НогмЕез believes, be extended 
to other classes of consumers with advantage both to the 
latter and to the undertaking. The “ ratable value” 
system, although at first sight very attractive, since it 
foreshadows the time when electrical energy will be on a 
similar footing to water supply, is, however, scarcely 
logical, the important difference between the two services 
being that the storage of electrical еру 13 уегу 
expensive. 

One of the most interesting systems of charging, but 
ono capable of onlv a limited application, is where a fixed 
charge is made per lamp installed, irrespective of the current 
consumption. This system has been experimented with by 
Eccles Corporation and on a considerable scale in the South 
of London by the Fixed Price Light Co. in conjunction with 
the Electric Supply Corporation. It has also recently 
secured a strong advocate in Mr. E. E. HoapLEv, borough 
electrical engineer of Maidstone. In а report to his 
Committee Mr. HoADLEY sets out clearly the preponderating 
influence of standing charges on the cost of supplying 
electrical energy. At Maidstone last year thcse charges 
were £12. 133. 44. per kilowatt of maximum load (equivalent 
tu 8s. 9d. per 32-watt lamp), whilst the running charges 
werc 0.2654. per unit. Taking 1,000 hours per annum as a 
liberal allowance for the use of each lamp, and 0-3d. per unit 
(to allow а margin for profit), the running costs would only 
amount to 94d., making the total cost of supply to a 32-watt 
lamp 9s. 63d. Mr. HoapLEv therefore suggests that an 
inclusive charge be made of 10s. per 32-watt lamp per annum 
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Encyclopédie Electrotechnique, Parts 2, 5 and 4. By Erau. 
ViGNERON. (Paris: L. Geissler.) 2 fr. 50 c. 


The whole work is planned in 54 parts, of which 1, 2, 3, 4, 
10, 19, 43and 53 have already appeared. Each pari consists of 
some 100 pages, royal octavo size, with numerous illustrations, 
ac the uniform price of 2 fr. 50 c., ог 115 fr. for the complete 
work. 

One looked with eagerness to а publication, mapped out on 
encyclopedic lines, and devoted to the enormous mass of 
scientific knowledge and engineering practice embraced under 
the title Electrotechuology, or Electrical Engineering, to adopt 
the more favoured English usage. Here one wes to find the 
accurate data that were necessary for one’s calculations, to set 
oneself at ease on a doubtful point of fact or formula, and so on, 
with the same facility that one handles a dictionary. Опе 
hoped for the appearance of such a work, the only doubé being 
the applicability of the idea to a field so rapidly changing as 
electrical science. 

The first thing that must be said of this encyclopedia is that 
it is no encyclopedia in the English sense of the term: the 
classification of subjects is not alphabetical at all. And, as is 
usual in French works, there is no index ; only a table of con- 
tents. The work is really an enormous treatise, the opening 
parts being devoted to the groundwork and theory, the resi to 
the numerous special branches of industry or application which 
rise out of the subject of electrotechnology. Single parts deal, 
for example, with Incandescent Lamps, Wattmeters, Cable 
Construction, the Testing of Direct-current Machines, Central 
Station Construction, &c. 

The parts under review here are entitled (1) “ Le Courant 
Electrique, Megnécisme et Electro-Magnéiisme,” and (2) 

‘Magnétisme et Electro-Magnetisme.” They ere devoted to 
a logical development of the laws underlying electric and 
magnetic actions, interspersed with an account of the hiscoriczl 
basal experimental work, and an elucidation of the phonomena 


of the subjecs. This development of the edifice of elce:ricl 


theory is marked by the clear, logical, luminous style one looks 
for in French writings. Ii may be questioned if this will appeal 
to the average English engineer. At all events, the super- 
average man will experience real mental satisfaction and benefit 
from 155 perusal, though at places he may feel (as in the treat- 
ment of Faraday’s second law of electrolysis, Рато II., p. 52) 
that the logic is needlessly claborated. 

The subject of Electrostatics was dealt with in Part I. In 
these three succeeding paris the treatment is carried as far as 
electromagnetic induction (which is to be the subject of the 
forthcoming Part IV.). The ground is quite well covered. Ав 
a question of emphasis, one may remark on the etvention 
bestowed on the thermodynamics of the voltaic cell, where ihe 
work of Helmholtz and of Willard Gibbs are introduced; on 
the full treatment accorded the thermodynamics of the thermo- 
electric етеш; and on the inclusion of the theory of electro- 
capillaritv : matters which one does not find incorporated in 
an English electrovechnicel treatise. 

One notes the interescing treatment accorded to the study 
of iron and its alloys in the chapter entitled ** Etude Graphique 
des Ph^nom?nes Magneiiques " (Part IV., Chapter V.), where 
the results of the “ neo-metellurgy " are expounded, with its 
theory of ihe three allotropic forms of iron. One is glad, too, 
to see thas the work of the late M. Curie finds 2 place here. 

In conclusion, there are some criticisms to make. The 
results of an examinecion of the table of data given in this work 
are not very pleasing. For instance, the table of resistivities 
given in Part II., p. 20, is far from complete, important alloys, 
such as plaiinum, silver and manganin finding no place. The 
melting points given in connection with pyrometry in Part II., 
р. 45, differ in nearly every case, and seriously, from accepted 
values. Tke temperature of boiling sulphur is given as 448°C., 
which is over 3 deg. too high. On looking up the point one finds 


the number quoted to be Regnault's! Мог are the authorities 
stated for the figures quoted. This should certainly be done 
in every scientific work of reference. One knows too well how 
wrong data pass into vexi-books and perpetuate old mistakes. 
Speaking of measurements, one notes another point where a 
work of this type might be improved. The Peltier effect and 
the Thomson effect are duly described in Part II., but one is 
риф ой wich the remark that these effects are very feeble. The 
elecirical engineer, to whom the potentiometer makes a matter 
of a few millionths of а voli such a familiar conception, wants 
numbers wherewith to fasten his notions of these effects firmly 
down. Without figures he can scarcely be said to have hed 
the opportunity of weighuig their possible significance. 

We welcome a work of this type, but, whilst appreciating 
the clear end suggestive style of this encyclopedia, cannot but 
feel how immensely its value would be enhanced by more care 
in the adoption of numerical data. D. O. 


Elektromotorische Antriebe. Ву B.Jacon. Vol. 15 of “ Olden- 
bourg’s Technische Handbibliothek.” (Munich and Berlin: В. 
Oldenbourg.) Рр. 841 +хуш. М.Ө. 

Now thai the advantages of driving machinery by electric 
power have been fully demonstrated, it is becoming more neces- 
sary for every engineer connected wih workshop practice to 
be conversant with the principles and methods of electric drives. 
Very тапу questions are involved in this problem, which it is 
difficuli to answer off-hand—for example, What kind of motor 
is best for the purpose required? Is it cheaper to drive eech 
machine separately or to drive in groups from shafting? What 
electrical instruments will be required ? What safety devices * 
and so оп. The book before us serves a twofold purpose. It 
answers these questions for the nom-elecírical man who is 
installing the motors, or it can be used by the consulting engi- 
neer 25 а book of reference. 

The author staris from ihe assumption that the workshop is 
going to have its own generating planit, and discusses 
the choice of current and voliege. Не then proceeds io de- 
scribe vhe various types of motors and their different siariers, 
and gives very useful tables showing at a glance their advan- 
tages, disadvantages and renge of ucility. In this connection 
there is no doubé that cho single-phase commutator motor has 
а far greater sphere of usefulness than is usually understood 5; 
present, a fact which 18 well borne ouv by ihe author, who dis- 
misses the single-phase induction motor in a few lines, whils: 
some pages are devoted to the former. 

After treating at length the different methods of reversing, 
braking and varying the speed of ihe various motors, and again 
summarising in tables, we pass on to the transmission of the 
power to the machinery. This is dealt wich very fully, the 
descriptions of the drives being amplified by many numerical 
examples. One chapter is devoted to working out fully ihe 
schemes for various machines, and ai the same time indicating 
the general method to be employed in working oui any scheme. 

A further chspier deals with fuses, circuit-breakers, &c., and 
the last four chapters serve as а summary of the whole book. 
The author gives shorily all che main poinis, both electrical and 
mechanical, to be noticed т putting down the plant, and then 
ends the book wich a list giving the approximate horse-power 
taken by the various machines тех with in praciice. 

Although considerable ground has been covered, the work is 
clear and concise. Some of the figures, however, might hove 
been placed more conveniently, Fig. 20 being mentioned on 
р. 26 and printed on p. 33. On ihe whole, ic will be an addition 
to the library of every engineer who hes to deal wich eleciric 
driving, whether he be electrical or nov. В. G. J. 


The Law and Practice Relatiog to Patents and Desiens. Ву 
Davip FvLToN. Fourth edition. (London: Jordan & Sons.) Pp. 


xxxvi. + 638. 16s. net. 

The Patents and Designs Act, 1907, which codified the lew 
relating to patents end designs and introduced some important 
changes in English patent law and procedure, has been respon- 
sible for the publication of a number of legal text books. The 
latest addition to the literature on this subject is the new edi- 
tion of Fulton's work. А good deal of the matter of the pre- 
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sent issue has been rewritten, and nearly every case of impor- 
tance decided by the High Couri or by the Comptroller-General 
of Patents has been included. The work of revision appears to 
have been carried out with care. The author wisely refrained 
from rushing into print immediately the 1907 Act was passed, 
and he is, therefore, in a position to set out actual decisions on 
the clauses which introduced new rules or modified existing 
practice. This applies more particularly to the decisions on 
the much-debaied sec. 27, which governs the question of the 
revocation of patents granted to foreigners upon the ground of 
manufacture exclusively or mainly abroad. The effect of 
recent decisions, including the important judgment of Mr. 


Juscice Parker in the Bremer arc lamp csse, the first instance 
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not to be had, but that in itself is a fairly strong presumption 
that the system has either not been tried or is a failure. Even 
inventors' figures are better than nonc, as a suitable coefficient 
can be applied, while those svstems that are in regular use, or 
even that have faced the ordeal of an independent test, should 
have the benefit of it. The second part is, perhaps, a dozen 
lines too short. Twoof them might go to spherical aberration 
(which is not in the index), and half a dozen more would make 
p. 63 clearer: the absolute beginner does not appreciate that 
his seeing the source implies that the source sees him. Messrs. 
Marks and Clerk are to be congratulated on their choice of Mr. 
Morgan and Mr. Aldis to write the two parts respectively. We 
trust the firm will bring out more of such treatises. 


C. W. S. С. 


in which an order of the Comptroller-General under sec. 27 for 
the revocation of а patent was discharged, is carefully noted 
and discussed. Though trade marks are excluded from the pre- 
sent edition, the entire field covered by the 1907 Ас is dealt 
with, and we can recommend the work as an accurate and 
up-to-date exposition of the law and praczice relating to patents 


and designs. 


BREAKING HIGH AND LOW POTENTIAL CIRCUITS.* 
BY A. О. COLLIS. 


Summary.—This Paper contains a valuable series of oscillograph 
records of the effects of opening a continuous current circuit, at prede- 
termined loads and on a *dead short," by means of various types of 


switches. High and low tension alternating-current circuits are also 


considered. 


Practical Measurements. By A. W. Sippons, M.A., and A. VASSALL, 
М.А. (Cambridge: University Press.) Pp, xiii.--59. Is. 6d. 


This work hos been prepared chiefly for the purpose of giving 
boys more concrete ideas then they usually possess when 
studying meth^ma:ies г school. Ti endeavours to instil those 
ideas by arranging & course of experimenis on weighing and 
measurement to be done for ihe mosi parc in cho mechemaiics 
class-room and under ihe guidance of the mechomacics master. 
In all some 129 experiments are suggesced, and chose closely 
follow the recommenda:ions of ike reporé on ** The Correlation 
of Mathematical and Science Teach ng." 

The experiments include meesuremenis of lengths, areas and 
volumes, specific gravity deSerminazions, pressure of fluids and 
ihe pendulum. Th vernier, screw geuge and sphoromecer are 
treated in an appendix. 

The work is not only a text-book, but takes ihe place of a 
посе book also, th^ pupil being required to fill in the ectuel 
measurements found in the blank spaces provided. The plz: 
of the book would probably only be though: useful, bv many 
teachers, for very young boys, and most teachers would con- 
sider 1.70 too much ^з been done for the pupil and èco lile 
left for him £o think out for himself. 

However, the course covered is moss thoroughly done, and 
should serve as a useful introduction to further experimentel 


B. W. C. 


Rezert developments in the elestrics! industry have giver special 
import^n^e to the design of apparatus for the opaning and closing of 
electrice! circuits; whilst modern developments in the industrial 
spplics.tion of electricity, perticulerly т mines and factories, have 
led to a demand for completely enclosed apparatus, the design of 
which introduce; some new ond rether difficult problems. In this 
Peper sre embodied the results of on investigation, under working 
conditions, of the behsviour of different types of apparatus the 
function of which is the opening of electrical circuits. 

In 1903 Prof. Bertram Hopkinsoa published the results of some 
experiments he mzde upon the effects of opening circuit-breakers on 
1024. The cuthor, using cn oscillograph, hes obtained results in 
approximate agreement with those of Prof. Hopkinso. 

Mr. Miles Welker hes recently shown that the current ineremeat 
msy be at the rate of 800,000 amperes per second on short-circuiting 
г large generetor. Clearly the rapidity with which on electrical 
circuit is opened is г, point of greàt importance, because, apart from 
the fect thet the гор opening of a circuit hoving appreciable 
inductance mey lesd to excessive pressure rises, it must not be over- 
looked thet if г short-circuit сол be disconnected before the current сол 
resch г, dengcrously large velue, the rise of pressure туу not be exces- 
sive, сусп with г, very r;pid bresk. A switch which would sppear to 
fulfil these functions in a Іогре degree hes lately been designed. This 
switch із соси еа to open the circuit, in the css» of a short-circuit, 
in ths five-hundredth part of œ% second, and is arranged to dissipate 
the en^rgy of the circuit in resisterces composed of very thin strips 
of mote] immersed in oil and gradually thrown into the circuit by 
the motion of the switch Шаде. The switch does not rely exclusively 
upon the arc for dissipsting the energy stored in the circuit. In fact, 
the arc is divided up, end should be very small. 

Perticular interest otteches to the use of circuit-bre-2kers with oil- 
immersed contacts for direct currents. Engineers are shy of using 
this compact гла mechenical form of breaker for dircct-current 
supply, and for two reasons: (1) The impression is widely prevs!ent 
that breaking direct current under oil must cause en abnormal rise 
of pressure owing to the assumed rapid disruption of the current, end 
(2) beseuse of the carbonisstion of the oil. If these difficulties could 
bc successfully dealt with, or if it con be demonstrated that they do 
not in fact cxist, the door would be opened to the taking of a pro- 
gressive step in the co.astruction of switchgear for direct-current 
supply. 

The experiments with oil-immersed contaots recorded in this Peper 
ere, therefore, of particular угас. The question of s:fety is of 
peramount importence in oll colliery work, «nd it hes been for some 
time recognised that the opening of circuits under oil is good pres- 
tice. But it is not wise to rely entirely upon the effectiveness of the 
oil to prevent eny chance of ignition taking place т a “ fiery " mine 
through the «gency of гл operating oil switch. If there is г good head 
of oil over the contacts, гз there should be, no doubt the risk is very 
smell; but there is some veporisation of the oil at break, the gas 
rising in bubbles where it is liberated into the upper part of the case 
of the switch. A pressure of between 100 Ib. and 200 lb. on the 
square inch hes been recorded in the oil containers of switches 


— * Abstract of a Paper read before the South Wales Institute of En- 
gineers. 


work. 


Electric Lighting for Motor Cars. By Marxs & Сьевк. (London: 
Technical Publishing Co.) Рр. xiii + 26. 5з. 6d. net. 

In a very small compass, this book deals with two distinct 
subjects, and deals with them well. The first part is а com- 
plete little treatise on what has beca done, so far, in the way 
of driving a dynamo ai effectively constant voltage from a 
source of power running ai very varieble speed. Incidenially, 
15 will be nearly as useful to the man who wants to light a irain 
as to the one who wanis to light a car, for the second problem 
is the same as the first, only in some ways more difficult. 

Excellent diagrams and drawings are given of about 30 forms, 
some obcaining the resulé electrically, others by divers forms 
of slipping drives. The descriptions are models of terseness 
end plainness, and reference is given in each case to the patent 
specification. 

_ The second half deals with the theory of motor-car head 
lights—ihe real theory, not the sham one that assumes the 


source of light to be a point—and is an excellent example of 


how an essentially mathematical subject can be treated 
popularly, without the least offence, when а writer who is well 
up in it will take the trouble and time to do it, for it is no 
easy task. 

The book is not likely to stop at a first edition, and in the 
next there are two additions we should like to see. In the first 
half there is no word es to resulis obtained from the verious 
systems. Three lines added to each device would give a good f In addition to which water resistances are provided iu parallel with 
deal of valuable information. In some cases the figures are ! the metal resistances. 
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opening circuits under severe conditions. 'The whole case should, 
therefore, be of very substantial strength. An internal explosion 
of fire-damp is not likely to result in a greater pressure than about 
200 Ib. on the square inch. Probably en oil switch constructed to 
withstand such a pressure constitutes by fer the safest method of 
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opening circuits in mines where there is denger of explosion. Such 
switches are comparatively expensive, but they need not be used in 
„all cases. 

There has been a genera! opinion thet oil switches were well suited 
for elteneting but not for direct currents. The author submits that 
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the experiments he has made ought to dispel the idea of any danger 
due to rise of pressure, end there remeins only the question of car- 
bonisation of the oil. Undoubtedly more carbonisation of oil will 
take place with direct-current supply thon with elternating current, 
but careful tests that have been made show that the presence of {тес 
-particles of carbon in the oil does not measurably affect its high 
insulating properties. The deposit of the eorbon upon in;ulstioi 
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in the switch will result in the depreciation of its insuleting quality, 
end the design of the fitting must, therefore, be such thet there will 
not be a tendency for the finely divided carbon to be so deposited. 
The oil, no doubt, should te renewed from time to time. In the 


experience of the author the denger of fire from the use of oil- 
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immoraed contact switches is very small. 


do this, 


The oil should be of г, 
high flashing point, and it cannot then catch fire unless by some 
means it is raised to the temperature of the flashing point. It is: 
quite impossible that any heat generated by the arc at break can 


It is now generally understood that the construction of gas-tight 
cases is impracticable. The terminal chamber of the oil switch may 
be fitted with gauze or “ plate " (or both) protection, end it can then 
be made at г lower cost, beceuse, as any pressure is at once relieved, 
the case can be made of ordinary strength. The gauze and plates 
must not only be correetly proportioned во that they provide suffi- 
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Еіс. 5.—CanBoN BREAK SWITCH ON INDUCTIVE Свет. BREAKING 
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cient cooling effect. to extinguish the tlames of the exploding gas, but 
they must be kept clean if they are to maintain their efficiency. 


Arrangement of the Experiments.—The following instruments were 
experimented upon: (a) Automatic circuit-bresker manufactured 
by the В.Т.-Н. Co., with strong mognetic blow-out field continuously 
miintsined (old type). (b) Automatic cireuit-breaker m*nufac- 
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Fic. 6.—MAGN ETIC BLow-ovT CiRCUIT-BREAKER BREAKING 800 AMPERES, 
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tured by Cowans Ltd., having a continuously mointzined m»gnetie 
blow-out field produced by the same coil which operates the over-losd 
trip attachment to the switch. (с) Oil break circuit-breaker manu- 
factured by Cowans Ltd., provided with brushes of the laminated 
type bearing on flat horizonte! feces of the contacts under oil and 
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moving in a vertice! direction. (d) Autom:tic circuit-brecker monu- 
factured by the Switchgesr Co., with carbon bre»k end no magnetic 
blow-out. (e) Circuit-bresker ‘manufactured by Cowens Ltd., 
fitted with топене blow-out (six turns o1 core) producing о field 
of medium strength, this field being produced by г, separete winding 
which does not cerry current: until the msn brush cesses to meke 
contact and the whole of the current is po 2d through the auxiliary 
contacts. (f) Over-load circuit-bresker exectly similar to (e), but with 


CONTINUED BELOW. 890 AMPS, 
. SERO AMPS, 
ро э» > зэ Фә» э ө Фф о о е ЗЕЕ BELOW ооо фо ооо ооо ээ -- 


ыша As 


VOLTS 69 _ 


FROM ABOVE. 


; POPE ` TIME ELEMENT 
PPS ооо ete ооо es a ee ee >’ 3492 SEC, - Г РО 


Fic. 8.—PoRcELAIN FusE-BREAKING PREARRANGED D.C. Loan. 


only three tutns on the core of the blow-out attachment. 


on the core of tho blow-out attachment. 


(9) Circuit- 
breaker exactly similar to (e), but with only one turn of wire 
(h) Porcelain handle fuso 
of the ardinary removable plug type with fusible wire connected to 
castings cemented on each end of the porcelain tube, the fusible wire 
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being threaded through the centre of the tube. (i) Cireuit-breaker 
exactly similar to (c), except that water was substituted for oil and 
the circuit opened under water. 

АП the above apparatus were tested under the conditions shown 
in'Fig. 1, the two generators, which were run in parallel, supplying 
a current of about 920 amperes at 220 volts. The load consisted of 
an electrically driven pump, which delivered against a pressure 
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Fic. 9.—WATER-BREAK SWITCH, BREAKING PREARRANGED D.C. Loan. 


equivalent to а head of 120 ft. The quick-break switch marked SR 
was kept closed until the 1024 was adjusted. When this switch was 
opened the load wes thrown upon the circuit-breaker. Instruments 
(с), (d) end (e) were elso tested on a “dead " short-circuit. the 
capacity of the generator being 100 kw. at 230 volts, and the battery 
of 110 cells having 2 meximum reted discharge of 353 amperes. 


RESULTS oF TESTS. 
Circuit-breaker (a) (strong megnetic blow-out).—Oscillograms* are 
given in the Paper of the current, pressure and time values when this 
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breaker automatically interrupted currents varying from 440 to 
1,050 amperes. Fig. 2 is the record for 440 amperes. The volts 
across circuit-breaker at the moment of rupture vary from 112 volts 
at 440 amperes to 178 volts at 1,050 amperes. The time occupied 
in completely interrupting the circuit in the case of the 1,050 ampere 
test was 0-066 second, end of this 0-058 second was occupied in the 
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Fic. 11.—Orr-BREAK SWITCH OPERATING ON BATTERY “ SHORT.” 


operation of the mechanism of the breaker to the stage of commencing 
to open the circuit, and only 0-008 second in blowing out the arc 
formed at break. These results compare with Prof. Hopkinson's 
results with a similar type of breaker of about 0-05 sec. and 0-005 
sec.' respectively. | 

1) Circuit-breaker (b) (magnetic blow-out with field continuously 
maintained).—The results (Fig. 3 is one record) obtained with this 
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Fic. 12.—0OIL-BREAK SWITCH OPERATING ON BATTERY “ SHORT." 


Circuit-breaker are not directly comparable with the previous set of 
tests, because the operating currents are different. Comparing Fig. 3 
with Fig. 2, it will be noted that the maximum rise of pressure is 


greater with (b) breaker, though the current is less. The time 


between the commencement of the formation of the arc and the 


* [n all cases the oscillograms read from right to left. 
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occurrence of the crest of the pressure wave appears to be the same 
in eachcase. The time occupied in the operation of the mechanism 
of the breakers—that is, between the moment of throwing on the 
current and the beginning of the formation of the arc—is also about 
the same in both breakers. 

Circuit-breaker (c) (oil-immersed contacts).—The operation of the 
mechanism is (as would be anticipated from its heavier parts) а little 
slower than in the case of breakers (a) and (b). € 'omparing Fig. 4 
with the 600 ampere test оп (a) breaker, the time occupied in com- 
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Fic. 13.—CARBON-BREAK CIRCUIT-BREAKER OPERATING ON « Drap 
нокт " oN D.C. GENERATOR. 


pletely interrupting the circuit with (с) breaker is 62-5 per cent. 
longer, and the time occupied in disrupting the arc after it has com- 
menced to form is 47 per cent. longer. The longer duration of the are 
in the case of the oil circuit-breaker is probably attributable to the 
feeding of the arc by the vapour of the oil. 

Circuit-breaker (d) (non-magnetic blow-out, with carbon break).— 
The results obtained generally confirm those of Prof. Hopkinson. 
The pressure rise is relatively low at break, and the time taken hy 
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Fic. 14.—CARBON-BREAK CIRCUIT-BREAKER OPERATING ON A BATTERY 
* DEAD SHORT.” 


the disruption of the arc is relatively longer. At 1.050 amperes the 
pressure rise ot break was 68 volts (Fig. 5), ès compared with 99 volts 
in the case of the oil breaker at 990 amperes, and 178 with the mag- 
netic blow-out breaker at 1,050 amperes. The absence of the rapid 
rise at the moment of disruption of the arc is particularly noticeable 
in this breaker, ав compared with either the magnetic blow-out or 


the oil-break types. 
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Fic. 15.—Mepium Е!его Brow.ovrT BREAKER OPERATING ОХ “ DEAD 
SHORT " ox D.C. GENERATOR. | 


Circiat-breakers (е) and (f) (magnetic blow-out, in which the blow- 
out field is excited after the main brush and intermediste brushes 
have left their contacts). —The tests show that increasing the number 
of turns has the effect of actually reducing the strength of the field 
in which the erc is quenched instead of increasing it. Comparing 
Fig. 6 (six turns, 800 amperes) with Fig. 7 (three turns, 800 amperes), 
the rise of pressure is only 106 volts in the six-turn instrument, c: 
against 300 volts in the three-turn instrument. There is, however, 
some irregularity in these relations in the different tests, спа this 
irregularity is no doubt duo to the instable conductivity of the arc 
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formed at the intermediate contacts, at the separation of which the 
current is diverted through the blow-out field exciting coil. 


Porcelain Fuse (h).—This fuse was of the porcelain handle type, 
wired with one strand of No. 16 S.W.G. copper wire, the length of 
break being 7; in., calculated to blow at 165 amperes. It refused 
to rupture the circuit at this value in a sufficiently short time, and 
the current was therefore increased to 800 amperes (Fig. 8). The 
time taken to raise the temperature of a fuse to its melting point will, 
of course, varv with the section and material of the fuse in relation 
to the excess load ; but with the particular fuse used for these ex- 
periments the time element was 0.3492. as against 0.0797 in the case 
of the 800 amperes test with (e) breaker (magnetic blow-out) ; that 
is to sav, the fuse took about 21 half times longer than the breaker 
to interrupt the circuit. "The final break is noticeable on account of 
the absence of auy violent upward kick in the pressure, though the 
maximum rise in pressure is considerable. 


Water-break Circuit-breaker (i).—Replacing the ой by water in 
this switch has the eflect of reducing the inductive rise of pressure 
from 66 volts in the case of the oil switch to 39 volts in the case of 
the water-break switch (Fig. 9). 


OPERATION ON “DEAD SHORT-CIRCUIT. * 


Fig. 10 shows the behaviour of the ой circuit-breaker (с) upon a 
* dead short " with the generetor in circuit. "This is а remarkable 
record, showing that a “ dead short " on the generator was inter- 
rupted in about one-tenth of a second, with a rise of pressure of only 
about 200 volts, the interrupted current resching a value of 1.200 
amperes. The variations in the current due to the changes in the 
resistance of the are ere reflected by corresponding changes in the 
voltage curve. There is only a very small upward kick of pressure 
at the final rupture of the arc, which agrees with the results obtained 
with the oil switch on a predetermined load. A fact of some im- 
portance, which cannot be shown on the oscillograms, is the silent 
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Fic. 16.—MgEDIUM зк BLow-ovT CIRCUIT-BREAKER OPERATING ON 
BATTERY * DEAD SHORT.” 


operation of these oil breakers, which is very noticeable in com- 
parison with the explosive violence with which the magnetic blow-out 
and other breakers interrupt the circuit. Figs. 11 and 12 depict the 
results of a ‘‘ deed short-circuit " when the supply is from a battery 
instead of from a steam-driven generator. The absence of inductance 
is shown in two ways: (1) the steep rise of the current curve when 
the circuit is closed. and (2) the small rise of pressure at final break. 
‘The current curve shows that the limit of the supply of the battery 
was about 1.200 amperes, which limit was reached before the circuit- 
breaker opened. 


OCireuit-breaker (d) (carbon break ; no magnetic blow-out).— There 
is a rise of pressure amounting to 271 volts when the generator is 
“shorted " through this breaker. (Fig. 13.) As the current in- 
creases in such a breeker а blow-out field is excited, owing to the 
configuration of the instrument; and though this field is not aug- 
mented by any winding or iron circuit, it may be, and 18, of sub- 
stantial strength with heevy currents. There is a noticeable absence 
of upward kick at the final rupture of the ате. Fig. 14 shows the 
results of the operation of this breaker on a battery " dead short." 
There appears to be en entire absence of pressure rise in this instance, 
due. no doubt, to the fact that the circuit is practically non-in- 
ductive. Further. the instrument has acted with great rapidity 
under the intluence of the rapid rise in current. The mechanism 
performed its function of tripping the breaker in 0-0156 second. 
which is а shorter time than was recorded in the case of any other 
tests. | Ё 

Circuit-breaker (e) (magnetic blow-out).—Fig. 15 shows the effect 
of short-circuiting the generator through this breaker. А violent 


fluctuation in the arc is responsible for » substantial rise of pressure | 


of 583 volts. The ere гррегтв to have been disrupted end then to 


have started again, the final kick amounting to 316 volts. , Fig. 16 | 


shows the effect with the battery. 


CONCLUSIONS. | 

When studving the oscillograms it must be remembered that, 
owing to the manner of connecting up the pressure coil across the 
apparatus under test, it follows that in all cases the maximum pres- 
sure as indicated on the records is the resultant of the normal pres. 
sure and the E. M.F. of self-induction. In Fig. 17 a diagram has been 
drawn which roughly summarises the results of the experiments in 
respect to the time taken in interrupting the current in the cases of 
the different breakers, and also the maximum pressure rise. The 
conclusions which have been arrived at after moking a study of the 
results obtained are as follows :— 

1. That within the limits of the conditions“under which the tests 
were made the svstem of opening direct -currenticircuits by breaking 
contact under oil is safe and efficient. 

2. That a breaker with a wide break and comparatively weak 
magnetic blow-out is a safer instrument to use on all circuits having 
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Fic. 17.—CowPARATIVE RESULTS OF VARIOUS BREAKERS. 


an appreciable inductance than the type with short break accom- 
panied by the necessarily strong blow-out magnetic field. NE" 

3. That a carbon break circuit-brezker tends to reduce the rise ot 
pressure occurring at rupture of the current. в = = 


(To be continued.) 
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A LARGE E.C.C. TURBO-ALTERNATOR. 


(see Fig. 2). The end connections of the outside coil of each 


pole are held in position by gunmetal brackets. 


The stator winding is of the “ bow " type, the coils lying in 


A three-phase turbo-alternator, which has recently been | two different planes. This type of winding lends itself to a 
constructed by the Electric Construction Co., to the order of | very rigid method of clamping. 
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Fic. l.—SEcTIONAL Views SHOWING GENERAL ARRANGEMENT OF Е.С.С. З-РНАЗЕ TURBo-GENERATOR, 
2,000 K.V.A., 6,600 Volts, 50 co, 1,500 R.P.M. 


Scale $” 


the Wolverhampton Corporation, presents several interesting 
features in design, particularly in the construction of the rotor 


-=1 Foot. 


The machine 15 arranged for forced ventilation, the scheme 
adopted being shown in Fig. 1. The inlet pipes are at each end 
of the machine, and each is subdivided into two different 


NEUTRAL 
TERMINAL 


centre and in the scheme of ventilation. The machine is 
designed to give 2,000 k.v.a. at а power factor of 0-85, the 
pressure being 6,600 volts of frequency 50, when the machine 
i; running at 1,500 revs. per min.; but it has also to give 
3.000 k.v.a. continuously without excessive heating. 

Fig. 1 shows front and side views respectively of this 


machine, while Figs. 2 and 3 are photographs showing the | 


general appearance of the stator and rotor. 
The most important feature of the machine is the rotor con- 


struction, the centre being made from a solid block of steel. | 
As will be seen from Fig. 1, the rotor winding consist of | 
four coils per pole distributed in slots parallel to the pole axis. 


Fic. 2. -View or ROTOR. 


This arrangement obviates the necessity for deforming the 
coils, as is usually the case with former wound coils when placed 
in radial slots. The end connections. of the coils are also 
embedded in cables, which lie in parallel planes to the shaft 


channels, one taking the air into an annular chamber, which 
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Ета. 3.—GENERAL VIEW OF STATOR OF E.C.C. TURBO-ALTERNATOR. 


delivers it through round longitudinal holes in the rotor and 
thence to the stator by means of suitable radial air ducts. The 
other channel is mainly intended to convey the air for cooling 
the stator windings: The air passing through these two 
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channels meets at the back of the machine, cooling the iron and 
coming away through the outlet pipe below the stator. Each 
of the channels contains an air valve, which allows of proper 
regulation, so that extravagant expenditure of power for ven- 
tilation purposes may be avoided. The quantity of air passing 
through the machine under the heaviest condition of load 1s 
estimated to be 10,000 cubic ft. per minute. 


THE LIGHTING OF HOLBORN (LONDON). 


The further report of the Works and General Purposes Committee of 


The report stated that the Committee had come to the conclusion that 
the proper course was to recommend that fresh tenders be invited from 
the Gas Light & Coke and the Metropolitan Electric Supply Companies 
upon a specification and tender form which they had instructed the 
town clerk and borough surveyor to prepare. The former tenders were 
in the form of a list of prices for individual lighting units of different 
magnitudes, and the total cost of carrying out any scheme depended 
upon the number of different units required. It was impossible, there- 
fore, to make anything but an approximate comparison between the two 
tenders, until a definite decision had been arrived at as to the quantity 
of light which the Council would consider sufficient in each street. In 
order to obtain the views of the Council on this head, the Committee 
thought it advisable, as a preliminary step, to appoint a sub-committee 
to settle a suitable scheme of lighting. {The report of this sub-committee 
appeared in THE ELEcTRICIAN for Feb. 24, p. 792.) 

When the matter was before the Council on the previous occasion 
doubts were expressed as to the advisability of the contract being made 
for such a long period as 10 years, and with a view of meeting this objec- 
tion they now propose that the term should be five years, with an option 
to the Council to extend it for a further period of five years. Due pro- 
vision is made in the specification that the contractors shall undertake, 
at their own expense, all required lengthening of existing columns, pro- 
vision of new columns and lanterns, altering or extending Services, mains, 
&с., and everything necessary for installing, lighting and maintaining 
the new system of lighting for an inclusive sum per annum. The con- 
tractors are also required to quote а separate scale price for any varia- 
tions in the light that may afterwards be necessary. They had adopted 
the sub-committee's report, and they recommended that the schedule of 
public lighting for the borough (set out in THe ELECTRICIAN for Feb. 24) 
be approved and that the Metropolitan Electric Supply and the Gas Light 
& Coke Companies be invited to tender according to the specification 
and tender form now before the Council, for carrying out same. 

Coun. J. S. Мотюх moved, аз an amendment, that the recommenda- 
tion be not adopted, and that the original tender of the Electric Supply 
Company (at £6,602) be accepted. 

The Mayor, however, ruled that this could not be accepted as an amend- 
ment, as it took the form of an original motion, of which notice must be 

iven. 

Ald. C. E. GREEN moved an amendment that the tenders be for a term 
of 10 yeara, terminable at the Council's discretion at the end of 5, 6, 7, 8 
or 9 years on a capital payment to be stated in the tender in both cases. 

After a lengthy discussion this was agreed to by 18 votes to 13, and the 
motion as amended was duly carried. 


LEGAL INTELLIGENCE. 


— <  — 


London E'ectric Supply Corpn. v. Westminster Electric Supply Corpn 
(Ltd.) 


Mr. Justice Joyce commenced the hearing of this action in the High 
Court last week. 

Mr. Соке Browne, К.С. (for plaintiffs) said an injunction was sought 
to restrain defendants from acting in breach of an agreement between 
the parties. He gave a sketch of the history of both companies. Plain- 
tiff company, he said, supplied alternating current and defendant com- 
pany continuous current. In 1905 plaintiffs obtained the approval of 
the Board of Trade to both systems, and they did, in fact, supply in 
Westminster almost solely alternating current. "The voltage of the cur- 
rent supplied by the Westminster Co. was 200, and that of plaintiff 
company 100, and two or three years after the advent of metal filament 
lamps the public found that they could effect а great saving by taking 
the alternating current and transforming it, and there was a tendency 
to change over from the Westminster Co. to the London Co. An act 
passed in 1908 enabled London electric supply companies to enter into 
agreements for mutual assistance, and the parties to the present action 
made an agreement which took effect as from June ЗО, 1909, by which 
the Westminster Co. became managers of the distribution bu-iness of 
the London Electric Supply Corpn. in Westminster, paying to the London 
Co. three-fourths of the amount they had collected during the preceding 
year. Defendants took from plaintiffs the current necessary at 0-854. 
per unit. The Westminster Co. was also to pay £2,000 a year towards 
cost of maintenance of mains, &c. The Westminster Co. also guar nteed 
that when the time came for the purchase of the London Co.'s under- 
taking in 1931, if the price were less than £100,000, the Westminster Co. 

would make it up to that figure. Counscl alleged that the Westminster- 


Holborn Borough Council on the question of the improved public lighting 
came before the Council on Wednesday. 


Co. set themselves at once to destroy the business they had undertaken. 
The Westminster Co. availed themselves of their power to make a 
minimum charge, the result of which was that in some cases the charge 
was raised from ld. to 1s. per unit, and they approached individual 
customers and invited them to change over. They threw difficulties 
in the way of new customers who wanted the London Co.'s supply. In 
October, 1910, they set up a claim to the right to accept no new con- 
sumers for the alternating-current system. After reading the clauses in 
the agreement which he claimed supported his contentions, counsel went 
on to say it was very material to the London Co. that their supply should 
be maintained at its highest working capacity. Ш was not likely the 
Westminster Co. would pass out of existence; but, supposing it did, 
plaintiffs were entitled to have back the business in the state in which 
defendants received it. It was the intention of the act and the agree- 
ment that the customer could go to either company for their light. 
Defendants could not be dismissed from their managership by plaintiffs. 
The employment was up to 1931, but, subject to damages, any contract 
could be determined 

For the defence, Mr. YouNGER, K.C., contended that the agreement 
between the parties imposed upon defendant company no duty beyond 
that of managers of plaintiff company's undertaking in the Westminster 
area. Beyond that there was no obligation to plaintiffs except the pay- 
ments which they (defendant company) were bound to make. If defen- 
dant company had committed any breach the plaintiff company's remedy 
was under clause 11, and the present action, which was based upon con- 
tractual obligations, was entirely misconceived. Before the Act of 1908 
the agreement would have been ultra vires. They were now tending 
towards what might be called regulated monopoly, and it was clear that 
in the future water, tramways and power would come under that head. 
By 1931 electric supply would be under the regulated monopoly system. 
The Legislature had committed itself to that system, and under sec. 23 
of the 1908 Act the London County Council had become the purchasing 
authority. He submitted that the whole object of the agreement was 
to take the fullest advantage of the privilege granted by the statute, so as 
to bring about, as far as possible, the unification of the supply of elec- 
tricity at Westminster. Having gone through the agreement in detail, 
he argued that defendant company were to carry on the undertaking for 
their benefit. They were bound to indemnify plaintiff company for 
failure to comply with the conditions, but there was no obligation beyond 
that. 

On Wednesday last Mr. Gore Browne, K.C.. replied to defendants 
arguments, and said the London Co. were bound to supply electricity to 
every person within 60 ft. of its mains. When a consumer demanded 
from A company a supply of electricity they could not say to the con- 
sumer, ©“ I will not supply you with the current myself, but I will make 
arrangements with B company to do so from their mains." Knowing 
that was in the nature of a grant of a monopoly to persons who had 
satistied Parliament that they were financially capable of carrying the 
scheme out, could anyone say the people to whom these rights were given 
could perform them through someone completely outside the provisional 
order ? Statutory powers never could be delegated, except by authority. 
It was to be noticed that the agreement provided that the London Co. 
should distribute energy. and that the Westminster Co. should merely 
act as managers. Under the agreement defendants were to carry on the 
undertaking so long as plaintiffs’ customers did not fall below 35, but 
they were not to be allowed to themselves reduce plaintiffs’ customers 
below 35. 

Judgment was reserved. 


Andrews v. Abertillery District Council. 


Last week Mr. Justice WARRINGTON tried this action for a declaration 
that defendants were not entitled to place electrie light standards on 
plaintiff's land. 

Mr. CLauson, K.C., for plaintiff, said the action arose over the erection 
of certain standards to carry electric wires immediately in front of some 
houses belonging to plaintiff. Defendants possessed provisional electric 
lighting orders, and had put up massive structures carrying eight wires, 
which formed the mains that conveyed the electric supply through this 
portion of their distriet. "The poles obstructed the entrance to plaintiff's 
hotel. He submitted that defendants had no power under their provi- 
sional order to put up overhead wires on land which was not a part of the 
highway. He admitted that he could not have interfered with them if 
they had laid down their distributing mains in that portion of the street 
which was repairable by the inhabitants at large and which was the high- 
way. The question between the parties not only related to the stan- 
dards but had to do with the wires as well, and he contended that the wires 
were far above any area which under the Public Health Act would be 
vested in the local authority. 

Mr. Cave, for defendants, contended that under their statutory powers 
the Council were enabled to put the standards on the footpath, which he 
said was a public footpath although not repairable by the public. И was 
thrown into the road, and intended to be part of the road. Defendants 
took the view that the standards were a necessary part of their electric 
lighting system of the locality and necessary for the public benefit. If 
plaintiff should succeed he would make the lighting of that part of the 
district impossible. 

His Говознтр held that the strip of pavement in front of the hotel was 
not a public highway repairable by the inhabitants at large. It had 
never been acquired by the local authority, and one of the standards com- 
plained of was erected on land' not vested in them. Не held that defen- 
dants were authorised to pnt their mains above ground, and that the only 
question he had to determine was whether they were entitled to use. that 
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piece of street not vested in them. Не thought it would be absurd to 
place upon the Council the obligation of laying down a continuous main 
jn a street, and yet make it impossible for them to make use for that pur- 
pose of a bit of a street not vested in them. He found that no nuisance 
had been proved in that case, and that if there was a nuisance ріліп 
true remedy was to seck compensation under the Land Clauscs Act, 1845. 
Plaintiff failed, and there must be judgment for defendants, with costs, 


Re-organisation & Control Synd. (Ltd.) v. International Traffic 
Synd. (Ltd.) 

On Monday Mr. Justice NEVILLE was asked to enlarge the scope of 
inquiry in this action. The question involved is the disposal of some of 
the assets of the London Electrobus Co., and plaintiffs asked that the 
case should be restored for further inquiry. 

Mr. JENKINS, K.C., said the order made at the hearing (reported in 
THe ELECTRICIAN for Feb. 10 and 17 and March 3) was that there should 
be an inquiry as to damage by reason of the wrongful sale of eight 
omnibuses. Since the hearing certain facts had been brought to the 
knowledge of plaintiffs, from which it szemed that, unless some explana- 
tion was forthcoming, Dr. Lehwess must have stated certain things which 
h^ knew to be untrue. There was а certain agreement dated Jan. 11, 
1910, which his lordship construed. By that agreement plaintiff syndi- 
cate obtained for payment of £1,000 and certain fully-paid shares 22 
omnibuses and a number of spare parts belonging to the London Elec- 
trobus Со. It was arrarged that defendants should take £800 of the 
£1,000, and deliver eight omnibuses and certain spare parts. The result 
of the judgment was that that agreement made defendants mortgagees 
of the assets of the London Electrobus Со. It was put before his lordship 
at the hearing that there was very little substance in plaintiffs! inquiry 
as to damages for the wrongful sale of the omnibuses. It was said. 
“ True itis that the sale was wrongful; still, we have never had anything 
in respect of our £809. There was a total failure of consideration." — Dr. 
Lehwess said that defendant company did not get anything out of the 
sale, and that accumulators were merely hired from the Tudor Accumu- 
lator Со. The statement that the London Electrobus Co. had no pro- 
perty in the accumulators was first made by Mr. Riding, who had now 
made an affidavit that he had forgotten the facts, and inadvertently 
stated what was not correct. It now appeared that the London Elec- 
trobus Со. had 15 accumulators, for which they had paid the Tudor Co. 
The total number delivered to the Brighton. Preston & Hove Omnibus 
Co., to whom the sale was made, was 19, and there was no dispute that 
they came out of the garage of the London Electrobus Co. For these 19 
accumulators the Brighton Co. paid £1,900. It was clear that, instead 
of no consideration having been given, £1,900 had heen received for the 
accumulators. Dr. Lehwess hid made an affidavit in respect to that 
matter, but he had given no satisfactory explanation. [n his examina- 
tion-in-chief, Mr. Riding said that at the time the London Electrobus 
Co. had no accumulators at al. They were merely on hire from the 
Tudor Со. The accounts purported to show a charge of £337. 10x., and 
Dr. Lehwess told the story more than once that that sum was paid for 
replating the batteries. He was the man who had negotiated everything 
with the Tudor Со. and the London Electric Co., which was the inter- 
mediary company in the sale to the Brighton Co. Dr. Lehwess rebutted 
the evidence that the accumulators were the property of the London 
Electrobus Со. Dr. Lehwess said the accumulators were not replated, 
but sold as scrap, and that they had, in fact, paid in advance for work 
which was never done. 

Mr. GonE-BRowNE, for respondents, said Mr. Riding was called. by 
plaintiffs as their witness. Mr. Riding said in his affidavit that he did not 
tell Dr. Lehwess of the mistake in his evidence until Friday evening. Mr. 
Riding said his attention had not been called to the batteries, and the 
question put to him in the witness-box came as a surprise to him. At 
the time he made the statement he believed it to be absolutely true. Dr. 
Lehwess fell into the same mistake. He contended that the seven 
accumulators never were really the property of the London Electrobus 
Co., and Dr. Lehwess was justified in saying that the seven accumulators 
were not the property of that company. The seven were, in fact, the 
Tudor Co.'s property. 

His Lorpsute made an order enlarging the ясор» of the inquiry зо as 
to include in the accounts the accumulators as well as the omnibus, 
defendants to pay the costs of that application and thos2 of the previous 
motion. 


Workmen's Compensation. 


_ Last week the Court of Appeal (the Master of the Rolls and Lords Jus- 
tices Moulton and Buckley) dismissed the appeal of the applicant in the 
cas? of Jenkinson г. Harrison, Ainslie & Co. from an award of the County 
Court judge at Ulverston. Applicant (Edgar Jenkinson) was employed 
as a sub-stition attendant by respondents. On June 19, 1910, while 
engaged at the power station at Grievston Pit, Lindal Moor Mines. Jenkin- 
Son deemed it his duty to dust the switchgear, and got on a box to do зо. 
The box tilted and applicant fell. In doing so he touched the main cable 
and was severely injured. Respondents denied liability, as it was no 
part of Jenkinson's duty to touch anything behind a certain sereen. The 
County Court judge found that applicant could not reasonably have 
thought it was any part of his duty to clean what was behind the screen ; 
that he had been repeatedly told not to do so, and had been warned of the 
consequences. He gave judgment for respondents. From this judg. 
ment applicant appealed on the ground that the learned judge was wrong 
in holding that the injury to applicant was not caused by accident arising 
out of and in the course of his employment, and that the judge misdirected 
himéelf as to the evidence. 


PARLIAMENTARY INTELLIGENCE. 


ЕЕЕ CNN 
PURCHASE OF LOTS-ROAD GENERATING STATION. 


A Select Committee of the House of Commons (presided over by the 
Hon. Walter Guinness) commenced on Tuesday to consider the bill of 
the Metropolitan District and London Electric Railway Companies for 
power to purchase the Lots-road power station from the Underground 
Electric Railways Co. of London. 

Мг. J. D. FITZGERALD, K.C., opened the case for the promoters. He 
said the promoting companies owned the sub-stations and cables, but 
for 99 years they were under an obligation to take current from the 
power house, and to pay a rent equivalent to 5 per cent. on the cost of 
the generating station, the expense of working, repairs, depreciation, 
&e., and a profit of 0-03d. per unit. These terms would form the basis on 
which the purchas? was to be effected. It was proposed to form a joint 
committee, consisting of three directors of each of the two companies, 
who will appoint a standing arbitrator to settle differences that may 
arise. The joint committee will purchase the power house and grant а 
lease of it to the two railway companies for 999 years. They will create 
and issue to the vendors a rent-charge stock, and cach of the purchasing 
companies will be liable for a moiety of the interest upon the stock, and, 
also, for the working expenses of the committee. 

Mr. A. H. SrANLEY, managing director of the Underground Electrie 
Railways Co., and alxo of the two promoting companies, gave evidence 
in support of the Bill. He said the capital expenditure on the power 
honse had hacen, approximately, £1,500,000, and the basis of purchase 
would work out at a profit of £775,000 on that expenditure. The whole 
of any addition to the present output would be a saving to the railway 
companies, because they would not be required to рлу to the Under- 
ground Co. the profit of 0-03d. per unit. 

Oa Wednesday. Mr. FITZGERALD, K.C.. announced that, as the result 
of а conference with Mr. Vesey Knox, К.С. (representing the London 

'ounty Council) they had considerably reduced the points in controversy. 
The promoters were prepared to give a general undertaking that the terms 
of purchase and lease of the generating station should be such that the 
revenue burden upon the two companies should not be greater than it 
would hive been if the bill were not passed. The County Council 
objected to the promoters having power to supply to railway companies 
which they had at present no right to supply, without the sanction of the 
Board of Trade. ‘The other point was that they wished to prevent any 
further extensions of the Lots-road station. As à matter of fact, the 
promoters were not asking for fresh powers to enlarge that station, but 
they possessed certain powers of extension, and would object to such 
powers being limited. 

Mr. Vesey Кхох said that, so far as the capitalisation was concerned, 
the London County Council were satistied with the general undertaking 
given by the promoters. Their object was to see that no undue burden 
was placed upon the undertakings. In the face of the powers of the County 
Council to purchase the existing electric undertakings in London in 1931, 
they thought that any power to supply other railway companies ought 
to be subject to the sanction of the Board of Trade. As to the question 
of the enlargement at Lots-road station, the County Council had no wish 
to interfere with any existing powers of the Underground Electric Rail- 
ways (Co, There were, however, words in the bill which seemed to suggest 
that extensions might be made beyond the existing powersof the company. 

Mr. FirzüERAUD said the Metropolitan Electric Supply Со. had with- 
drawn, without prejudice to their rights to appear against the bill in the 
other House. It was hoped that an agreement would be come to with 
them. 

Mr. С. Н. Merz gave evidence as to the capacity of the Lots-road 
station. At present it was 48,000 kw., but there was room for 180.000 kw. 
He took it that under the moditied clause 23 the promoters would be able 
to supply electricity to nearly all the railway companies operating in 
London. | 

Mr. Е. А. Cortez LEIGH, electrical engineer to the L. & N.W. Railway 
Co.. said his company did not pledge themselves to take a supply of elec- 
tricity from the promoters, but in view of the construction of their electric 
line to Watford he considered it was an advantage to his company to 
have {һе option of a supply. | 

Мг. В. Н. 5Е „ВЕ, manager of the Metropolitan Railway, and Mr. T. C. 
Jenkins, manager of the City & South London Railway Co., considered 
it would be a good thing for companies now supplying themselves to be 
able to fall back on a large power company. 

Mr. S. Mayer, on behalf of Battersea (London) Council, urged that ан 
that authority had spent a good deal of money and were supplying the 
L. & S.W. Railway Co. with electricity for lighting they ought not to be 
interfered with. ә 

Evidence having been given for Battersea Council, 

Mr. Vesey Knox addressed the Committee on behalf of the London 
County Council, and urged that it was without precedent to give such 
general powers of supply over such a large area as London without any 
supervision or liability to supply. The consideration of the Bill was 
not concluded when the Committee roso. 


Metropolitan Electric Supply Co's Bill.—The Chairman of Ways 
and Means has given notice that, in exercise of the powers vested in him 
over Private Bills, the Metropolitan Electric Supply Co.’s Bill, although 
unopposed so far as petitions are concerned, is to be treated as an opposed 
Bill, and referred to a Select Committee. This course has been adopted 
on the suggestion of the Board of Trade, as the result of the debate on 
the Bill on Tuesday last, when the second reading was carried by e 
majority of 15. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Accrington.—The L.G, Board have declined to sanction a loan 
for laying an e.h.t. cable, &c., for supplying electricity within the 
borough of Haslingden, on the ground that Haslingden Corporation 
ought to undertake the work of distribution. 

£1,150 has been appropriated from the profits of the electricity under- 
taking in relief of rates. 


Ashton-under-Lyne.—At a recent meeting of the Electricity 
Committee it was decided to recommend the Council to substitute 
Jandus are lamps for the present lamps used for public lighting. 


Barnstaple.—An inquiry was held on Tuesday into the Council's 
application for sanction to borrow £1,970 for the electricity under- 
taking. 

The town clerk (Mr. Jas. Bosson) and the electrical engineer (Mr. J. W. 
Hadfield) gave evidence in support of the application. 

The inspector (Mr. H. Ross Hooper) criticised the method of keeping 
the accounts, the cost of publie lighting, &c. He assumed that there 
would be no objection to get the capital account carefully reallocated, 
зо as to fully show public ligating, mains and services, and wipe out the 
general stores Цет. He also pointed out that the L.G. Board did not 
encourage borrowing for meters, аз they were cheap, and obviously 
should come out of revenue. What apparently the Council had to Чо 
was to get more consumers without increasing their capital. 

Belfast. —In a recent return by the city electrical engineer (Mr. 
T. W. Bloxam) it is stated that the income of the electricity depart- 
ment during 1910 was £46,790. 18s.. compared with £40.383 in 1909. 

2.305.344 units of electricity were sold for lighting, compared with 
2.140.234 in 1909 ; 5,138,229 units were supplied for power (exclusive of 
tramway load), against 4,245,223; and 7,722,305 units for traction, 
against 7,436,000. The average price for private lighting was 3764. per 
unit and for power 13d. 

Birmingham.—4At the Corporation meeting on Tuesday a number 
of questions were put to the chairman of the Tramways Committee 
on matters arising out of the minutes, and in reply Mr. Barrow said :— 

lt was perfectly true there were not sufficient cars, but 60 new ears 
were on order, and as soon as they arrived they would be placed on the 
most crowded routes. It was correct that the Committee had accepted 
a tender for German rails. There was a saving of £900 on the German 
rails as compared with the lowest English contract. The amount of the 
contract was £11,000. and the saving was about 8 per cent. There were 
only two English tenders and one foreign received. The Committee had 
no knowledge on the matter, but it looked rather curious they should 
receive so few English tenders, and suggested there was some sort of 
understanding between firms in this country. 

It was decided to apply to the Light Railway Commissioners for an 
order to authoris? the construction and working of about 4 mile of line 
along Beech Lanes. 

Coronation Illuminations.— Darwen and Blackburn Councils have 
agreed to supply current free of charge for illumination. purposes 
during Coronation week.—llford Council will supply at 1d. per unit. 
with a minimum fee of 5s. for connection and disconnection. — 
Plymouth Corporation will supply current free for outside illumin- 
ations.—sheflield electricity department will supply at Id. net per 
unit from June 12 to July 1. inclusive, and will spend £100 upon 
illuminating the electric supply department's offices, while the tram- 
ways committee will spend £200 upon a decorated and illuminated 
tramcar.— Brighton promenade will be illuminated by festoons of 
electric lamps, and current will be supplied to private consumers at 
specially low rates.—Hove sea-front 15 also to be illuminated. 


Darwen.—The Council have applied for sanction to a loan of 
£1.600 for meins extensions, &c. 

From April the power consumers who take 10,000 units a quarter will 
be supplied at 14. a unit. 

. Eastbourne.— The Grand Parade (from Cavendish-place to Carlisle- 
road) and Victoria-place are to be electrically lighted. 

The electrical engineer (Mr. J. К. Brydges) is to inspect electric cookers, 
and procure samples.” Where a large supply of electricity is taken for 
heating or cooking and a comparatively small supply for power, the 
charge for the latter purpose 18 to be given at the same rate as for heating. 


Electrical Propulsion of Ships.—4As indicating that considerable 
attention is being paid to this question, it is interesting to learn that 
Mr. W. P. Durtnall's “ Paragon " patents have been granted and 
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sealed in Germany, France, Italy and Belgium, whilst in other 
countries, including America. they are under consideration. Mr. 
Durtnall informs us that several firms abroad, as well as in Great 
Britain. have recently instructed him to submit schemes for the 
adoption of electric propulsion on by no means e small scale. 


Electricity in Mines.—On Friday last the Home Secretary received 
а deputation from the Exccutive Committee of the Miners’ Federa- 
tion of Great Britain on the subject of the bill to amend the Mines 
Regulation Act, which is to be introduced this year. 

The interview, which lasted about two hours, was private. 

The mining correspondent of the * Manchester Guardian," however, 
states that the interview was largely of the character of a discussion in 
committee of the leading provisions of the new Government bill for the 
better regulation of the mining industry. "Phe principal speeches were 
made by Mr. E. Edwards, M.P., Mr. В. Smillie and Mr. W. Abraham, 
M.P., members of the Royal Commission on Mining Accidents. The 
principal points emphasised by the deputation as requiring immediate 
attention in the interests of the safe working of the mines were: (1) An 
increase in the inspectorate by the appointment of a new class of inspec- 
tors selected from men with practical knowledge of coal-getting ; (2) 
more stringent regulation of the use of electricity in mines; (3) improved 
ventilation of the workings ; and (4) more drastic powers as to working in 
fiery mines where dangers exist of explosions from coal-dust and fire- 
damp. 

On the question of the appointment of а new class of inspectors Mr. 
Churchill has already promised that a number of sub-inspectors shall be 
appointed of the class asked for, but that he was not-prepared to restrict 
such appointments to men actually working in the mines. The exami- 
nation test. however, is stated to be of such a kind as an intelligent work. 
man could pass. 

With reference to the use of electricity in mines, instances were given 
of alleged sparking and flames. Some of th» miners (continues the 
“ M.G.” correspondent) are entirely opposed to the introduction of electric 
cables into the underground workings and the us? of electricity for holing 
and other purposes, and it was urged that wherever electricity was used 
there should be the fullest safeguards for the protection of the workmen 
and the safety of the mine. 

The question of coal-dust and fire-damp were discussed in their bear- 
ing upon the disasters of the past year at Whitehaven and the Hulton 
Colliery. The work of the Royal Commission on Mining Accidents is not 
yet completed so far as it relates to experiments on the explosive nature 
of coal-dust. and it was urged that it should be made as thorough and 
searching as possible. 


The report of the Departmental Committee on the organisation of 
res:ue and aid in the case of accidents in mines contains the draft of an 
order proposed by the committee providing. inter alia, that two electric 
hand lamps, ready for immediate use and capabl> of giving light for at 
least four hours, shall be provided and maintained at every mine, and 
that not less than 20 electric hand lamps shall be kept and maintained at 
every rescue station. 


Ipswich.— An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £17,000 for extensions 
vf the electricity undertaking. 

The total indebtedness of the borough for electric lighting is 573.892. 
The total capital expenditure on the undertaking is £89,011, and there is 
an overdraft of £3.000. 

The Inspector (Mr. Н. Ross Hooper) зи there was no power to hive 
an overdraft. 

The Town CLERK said it was cheaper for the ratepayers to pay a small 
rate of interest on an overdraft thin increased rates. This was a tem- 
porary overdraft for stores which could not be borrowed for. The under- 
taking was now turning the corner, and a reserve fund would probably 
be created. | 

The engineer and manager (Мг. Е. AYTON) said last year the net surplus 
was £735. | 

The Inspector thought the amount should have been paid out of 
current rates and not by an overdraft. | 

The items for which the loan is required are : Ex pended for buildings, 
machinery, meters, rental, wiring, &c., £6.007. 38. 6d. ; and future ex- 
penditure, £10.992. 16s. 6d., including £5,893. 6s, 10d. for mains exten- 
sions, and £2,047. 12s. 4d. for hire-purchase wiring. motors, arc lamps, &c. 

Mr. Аутох explained the system of wiring houses on the hire- purchas? 
system, and said they had not had a single ease where an incoming tenant 
refused to take over an installation in a house. | 

The Inspector thought the installation at the owner's or tenant's 
expense preferable to that at the Corporation's : but Mr. AYTON replied 
that it could not be done in Ipswich, where they had strong competition 
from the Gas Co. 

The INSPECTOR said he considered 10 years’ borrowing for are lamps 
for shops was too long, secing the frequent change in lamps. 
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- Leith.-— The chsrge for clectric carreat fuz traction ha> been fixed at 
0,875d. per unit. | 

'The question of obtaining powers for extending the tramways to the 
Seafield boundary has been remitted to the Tramways Committee. 


Light Railways.—The Doncaster Corporation Light Railways 
(Extension) Order has beea submitted to the Board of Trade for 
confirmation. Objections by March 30. 

Liverpool.—At the City Council meeting on Wednesday the pro- 
ceedings of the Tramways and Electric Lighting Committee, which 
included application for sanction to borrow £25,000 for electric 
mains and £10,000 for additional cars, were adopted. 


London Electricity Undertakings.—It is stated that the joint con- 
ference of London municipalities and companies owning electricity 
undertakings has decided to co-operate with the Electric Supply 
Publicity Committee in raising £1,500 for advertising. 

Borough councils and companies not members of the Conference or of the 
Committee are invited to contribute to the expenses. The share of the 
expenditure to be met by the members of the Conference will be in pro- 
portion to their gross revenue from private supply, varying from £10. 
if sach revenue does not exceed £10,000, to £67 if it exceeds £75,000. 

Maidstone. — The Council have adopted the ''fixed price light " 
system of charging in accordance with the recent report of Mr. E. E. 
Hoadley, borough electrical engineer and manager :— | 

In this report Mr. Hoadley says: " Two circumstances have in recent 
times arisen, both of which tend to simplify the question of charging for 
electricity for lighting purposes. The first and most important reason is 
the introduction of metal filament lamps, and the second is the very great 
reduction to the supply authority of the actual running costs of producing 
a unit of electricity. It is now generally recogaised that this latter cost 
depends almost entirely on the rate at which the energy is produced. То 
divide up the total costs of a supply undertaking into those which depend 
on the number of units supplied with a given amount of plant, and those 
charges which simply depend on how much plant has to b» installed and 
kept ready for running. he had taken the figures for their own undertaking 
last year and divided them up as follows: (1) Those charges which do not 
vary with the number of units supplied—».4.. capital charges loin and 
inquiry expenses, ingaranees, general establishment charges, stationery 
and printing, siliries of staff. rates and taxes, repairs to meters, repairs 
to mins and wages of jointera, linesmen and meter readers. To those 
must b» added а certiin proporcion of th? variable charges consisting of 
repurs and miintoaane? of baildings and plant, wages at generating 
station, oil, water and stores and coal. These variable charges have been 
proportioned Бом оол stiading and ranning charges, in most casis from 
actual expriment. Last. year their cost of production and capital 
chirges amounted to, in round figures, £10,800. After deducting ths 
cost of the tramway sapply ther: rəm uned £8,625; of that the non- 
variable charges account for no less than £7,475 and the running or 
variable charges to £1,150. For that sum of £7,475 they had to provide 
for а maximum load of 590 kw., which meant that before they got any 
profit each kilowatt snould bring in £12. 133. 4d.. and after they had 
received that sum it only cost them 0:265d. рог unit, this figure being 
obt Uned by dividing £1.150 by the number of units supplied (1,027,853). 
In order to get at the proper figures for charging Mr. Hoadley added 10 
per cent. profit both to the fixed and the running costs. After doing so it 
meant that they should base their charges on a fixed sum of £14 per kilo- 
watt and 0-294. per unit. Mr. Hoadley was of opinion that the basis for 
charging should b» а 32-watt lamp. Tais amount of energy will give, 
with an Osram lamp 25 г.р. and with an ordinary carbon filament lamp 
Вер. Pkw. of plint would Кер 32 of these lamps alight at one time, 
therofore the fixed charge for each lamp would be 83. 9d., to which must 
be added the cost of the number of units likely to be consumed by the 
32-watt lamp. Taking 1.009 hours per annum as a liberal allowance, a 
32-watt lamp would in this time consum’ 32 units, which, at 0-34. per 
unit (with profit), amounted to 91d.. m iking a total of Өз. 61d. as the cost 
per 32-watt lamp. Тиз would return 10 per cent. profit; but in order 
to b» on the sif? side Mr. Hoadley advised that the charg? be fixed at 10а. 
per 32-watt lamp por annum. In the cas» of dwelling houses using elec- 
tricity throughout for ligating a reduction should bo made in the price per 
lamp, since only, perhaps, 75 рог cent. of the lamps would b» alight at 
ones. "Paus the charg: рог lamp for thos» houses using electricity 
throughout should b» about 83., instead of 103. Mr. Hoadley did not 
recommend this except in th? case of dwelling-hous?s, for in the case 
of shops if a man paid for 10 lamps alight at one tim» it was safe to 
assumes that he will always have 10 lamps alight in the busiest part of 
th^ evening. 

Marylebone (London)— The Finance Committee, in presenting 
their estim»tes for the year to March 31. 1912, states thet during the 
current year the conversion of the street lamps to electric ine»nde3cent 
lighting haz been completed b; the electricity depsrtment. The 
expenditure on publie lighting in 1908-9, prior to the substitution of 
electric lighting, wes £17,220. but this amount would hsve been 
reduced by грли £1,000 per sanum on the price of баз being altered 
from 23. 5d. to 2s. 24. per 1.05). Allowing for addition:l lamps 
tresdy placed, end those to be provided, the present estimate still 
shows a saving of about £1,000 compared with зс Ме charges for gas 
lighting at 2s. 2d. рет 1,000. 


Outside Shop Lighting.—A conference recently took place between 
the borough electrical engineer of Bermondsey (Mr. W. E. J. Heenan) 
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and certain shopkeepers of Southwark Park-road who desire to 
erect 20 to 25 lamps in that thoroughfare. 


Mr. Неепап suggested that the electricity department should provide 


and supply current to the lamps at £5. 10s. per annum per post. ‘The 
cost of providing 20 arc lamps-posts is £265, and the annual income from 
20 lamps at £5. 10s. would be £110. The annual cost of carbons and 
maintenance is estimated at £25. 103. ; the maximum number of units to 
be consumed is estimated at 7,020 per annum, which (at 2d. per unit) 
means £58. 63. 84. Therefore, there will be a balance of £26. 33. 4d. for 
interest on and replacement of capital. 


The Electricity Committee have resolved that the outside lamps be 


provided as suggested. 


Presentation.—On Feb. 28, Mr. James Fox Heath. М.1.Е.Е.. 


М.Г.М.Е., chief assistant electrical engineer to the Metropolitan 
Railway Co., who is severing his connection with the company at the 
end of the month, was presented with an illuminated address and a 
gold fountain pen by the members of the staff at a supper. Nearly 
all the members of the staff off duty were present. | 


Mr. J. РАСЕ, resident mechanical engineer, took the chair in the 
unavoidable absence of the chief electrical engineer (Mr. Charles Jones). 
and in his remarks he referred in the highest terms to Mr. Heath's skill 
as an engineer, and to the 71 years’ active engineering work carried out by 
him in connection with the electrification of the Metropolitan Railway. 
He had known Mr. Heath for a number of years and had found it a 
pleasure to work with him. | 

Mr. HEATH returned thanks for the tokens of the staff's esteem towards 
him. 

During the evening various toasts were given and duly honoured. 

Provisional Order Revocation.—The Board of Trade has revoked 
the Bishop's Stortford Electric Lighting Provisional Order as from 
Feb. 14. 


Rugby.— The Council have decided to lay new feeder and distribut- 
ing mains at a cost of £2,543. 


The Telephone Transfer.—In the Post Office Estimates for the year 
1911-2 there із a net increase of £1,254,189, the largest item of in- 
cre2sed expenditure being one of £480.000 to provide for the working 
of the telephone system after January I next. ` 

In t^^? salaries account there is an increase of £206,283 ; in engineering 
and factory establishments an increase of 35.515; in engineering mate- 
mals £142,545, engineering contract work £84.895.. and preliminary 
exponss in connection with the parehas of the National Telephone Co.'s 
plaint, £56,009 (from £33,090 to £89,000). 

Thurles (co. Tipperary).—On the advice of Mr. H. S. Harris, of 
Dublin, the Urban Council have decided to establish municipal elec- 
tricity works at a cost of about £3.000. It is estimated that the 
strect lighting сап be effected for two-thirds the present cost of gas 
lighting, and that with an increx sing demand for current for private 
lighting the undertaking will become a source of profit to the Council. 


Tonbridge.— The charge for clectric current for outside arc lighting 
has been reduced from 4$d. to 31d. per unit. 


Wednesbury.—At the Council meeting on Monday the Chairmen 
of the Electricity Committee (Ald. Griffiths) referred to an accident 
which occurred on Feb. 6 to a dynamo, and аз а result serious damaze 
was done to cables, &c. 

Ald. GRIFFITHS said the occurrence was, as far as could be ascertained, 
the first of the kind which had ever occurred at any electricity works, and 
was the first ssrious accident there had been in connection with the local 
undertaking. Extensions of electricity supply to the Newtown district 
wer? Sanctioned at an estimated cost of £480. 

Wireless Telegraph Notes.—A cable message to the “ Stendard of 
Empire " announces that the seal fishery of Newfoundland com- 
mence3 on March 13, and that several of the ships of the fleet are 
to be fitted with Marconi wirele:3 telegraph apparatus for the first 
time. 

Reuters Agency states that the Eastern Extension Australia 
and China Telegraph Co. and Marconi's Wireless Telegraph Co. 
announce the opening of a wireless telegraph station at Keeling-Cocos 
Islands for the transmission of telegrams to and from ships at sea, 
and powerful enough to maintain communication with the Australian 
linera up to a radius of 200 to 250 nautic2! miles. 


Wireless Telephone Note. — According to a Central News message, 
dated Feb. 23 and published in the London papers on March 7. Dr. 
J. Н. Millener “ the inventor of wireless telephony ” (!) has been 
eddressing the New York Railroad Club, whose members he informed 
that the Union Pacific Railway has been conducting researches in 
wireless telephony from moving trains for the past 4 years with 
considerable success, and hope to put telephones into active operation 
on this line before the end of 1911. Dr. Millener (‘‘ the inventor,” 
&c.) is further reported to have stated that ‘‘ wireless telephony 
from & moving train is more than a practical probability, and that 
there is to be no more trouble with the block syatem, no delays or 
annoyances because the wires have been blown down by storms, oc 


anything of that sort." 


GU. 


Wishaw.— At the last meeting of the Council the Electric Light 
Committee reported that they həd received an application for the 
supply of electrical energy for lighting, heating and power for 
Coltness mension house, home and mains farms, work:hops, em- 
ployees’ houses, &e.. at Coltness oa certain conditions. 

The terms included the laying by the Burgh electricity depirtm^nt of 
main cables to Coltness, free of charge. Tho charge for lighting and heat- 
ing to be 3d. per unit until a minimum sum of £100 is reached. Power 
to be charged for at 2d. por unit up to the minimum of £100. For extra 
current uscd for power the rate would be the same as for consumers of 
power within the burgh of Wishaw. The minimum amount to b? paid 
yearly is to be £100, and the period of the contract to he 10 years. 

Tae committee recommended that the application be acceded to, pro- 
vided eerta n modifications of the terms are made, and, after discussion, 
this was agreed to. 


York.. -The electrical engincer (Mr. J. W. Heme) hes submitted to 
the Electricity Committee the advantage of instituting è system of 
cherging for electricity et s fixed annual enarge plus so much per 
unit for carcent used. He urges especially thet this method enzhles 
г consumer to use his existing wiring for either lignting. he:tine or 
cooking. end. in the case of houses about to be wired, seves a duplieste 
system of wiring, and onc meter suffices for each consumer. Не 
recommends that the existing rates remain in force, and that. 
alternatively, electricity be supplied for domestic purposes where the 
premises are lighted throughout by electricity at a fixed reatal of 
10 per cent. of the ratable value of the premises plus Id. per unit. the 
fixed charges to be allocated between the two summer and winter 
quarters in the proportion of one-sixth for esch summer quarter and 
one-third for each winter quarter. 


Dinner.— The annual dinner of the Glasgow district staff of the 
National Telephone Co. took place on Friday last, when Mr. D. John- 
stone Smith, one of the directors, presided over a company numbering 
130, including Mr. S. J. Goddard, general superintendent ; Mr. W. 
Webber, postmaster of Glasgow; Mr. W. A. Smith, a director; 
Mr. Frank Gill, engineer-in-chief ; Mr. D. Stewart, superintendent 
engineer, Postal Telegraphs, Glasgow: Mr. W. А. Valentine. 
manager of the National Co.. Glasgow ; Mr. F. Douglas Watson. 
superintendent for Scotland; Mr. J. Macfie, general manager. 
Glasgow Р.О. Telephones; Prof. Magnus Maclean, Dr. Dalziel and 
Mr. John W. Macdonald. 

The CHAIRMAN gave the toast of * The Company," and said he was the 
only member of the old staff who joined the company in 1881 still con- 
nected with Glasgow. The company was registered on March 10, 1881, 
and 2} months after its formation the number of subscribers, including 
those the company took over, amounted to only 1,000, with a revenue of 
about £15,000 а year. The balance-sheet of the company at Dec. 31 last 
showed a revenue of close on £3,500,000, with a net revenue of over 
$1,100,009. In those days there were 350 subscribers in Glasgow, with 
a revenue of £6,500, while now there were 23,000. There was a feeling 
that the public would not be so well off when the telephones were trans- 
ferred from the National Co. to the State, but it must not b» forgotten 
that the telephone department would b» manned largely by the old staff 
of the National Co. 

Мг. S. J. GODDARD, in replying to the toast, said the National Co. was 
not dead yet. Certain gentlemen had gone to the Postmaster-General 
and had asked him to institut2 municipal telephones, and there were also 
rumours of a Telephone Authority, so that altogether they did not quite 
know where they were. Не referred to the loyalty of the company's staff, 
and said it had been the envy of everybody. He heard the Postmaster- 
General say a day or two previously that 50 per cent. of th» municipal 
operators were paid under 9s. per week. The National Co. had attained 
а much higher ideal than that. 

Other toasts followed. 


COLONIAL AND FOREIGN NOTES. 


Australasia.— The “ Australian Mining Standard” states that at a 
recent public meeting at Gawler (5. Australia) а resolution was 
passed in favour of the adoption of electric lighting in the town. 

A deputation of Numurkah (Victoria) Shire Council recently visited 
the electricity works at Rochester (Victoria), and reported in favour of 
borrowing £5,000 for the equipment of works to supply Namurkah and 
Nathalia. It was decided to obtain a report on the cost of establishing 
a station at Namurkah, and on the additional cost of extending the supply 
from there to Wunghnu, and a separate report on generating plant for 
Nathalia. 

Waverley (N.S.W.) Council recently decided to negotiate for a supply 
of electrical encrgy from Sydney municipal electricity department. 

In the Victorian Legislative Assembly recently a motion was carried 
for the appointment of a special Wages Board for persons connected with 
the installation of electrical fittings, appliances, motors, &е. Mr. Murray 
(Premier) said the average wage was 38s. 2d., the average wage of adults 
being 49s. 3d., and of employés under 2] years of age (76 in number) 
14a. 9d. Of the 161 adult employés two reccived 158. and under, four 
from 26s. to 30a., one from 31s. to 35s., four from 368. to 40s., 10 from 
419. to 45s., 71 from 46s. to 50s., 51 from 51s. to 55s., 15 from 56s. to 60s., 
three from 61s. and upwards. The hours worked were from 45 to 48 per 
week. Amongst the grounds on which the Board was asked were the 
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existence of sweating conditions and wages; that excessive boy labour 
was employed ; that employment was of a broken nature, and very few 
obtained constant employment; that a uniform rate of wages might be 
fixed; that all employers and employés might b» placed on the same 
footing. Both employers and employes ахат the Board. 

Tae chief railway commissioner of New South Wales (Mr. T. R. John. 
son) recontly decided to import an electrice signalling expert. Mr. 
MeGowen (the Premier) was recently asked in the Stat» Parliament 
whethor thers was no one already in th» service whs was comp2tent to 
fill the position, and replied that the Goverament had no power to refuse 
assont to Mr. Johnson's action, 

Tao bill authorising Footscray (Vietorin) Council t» expend on their 
proposed eletrie lighting зот £3.52) oat of a bilince of £12,912 in 
hand has pissed th» Legislative Council. 

Tn? Bragg’s Flat hvdro-electric s:h»mo, which was advocated by Mr. 
Buchanan Black, and was intended to secure an abundant water supply 
for Crosaick (Victoria), and also to gonerit? electric power, his been 
abindoned, as it is stated that the power availabl? under minimum rain- 
fall conditions had been over-estimated. 

Continental Telephone Statistics.—Statistics recently issued show 
that the country myking the greatest use of the telephoan^ іп 1903 
wes Germiay, with 1,519.400,000 mess2ges. There sre 2,235,165 
miles of wire. Sweden was second. with 313,719.00) messages and 
141.656 miles of wire. France had 236.880,765 messages in 1908. 
In the United States іп 1903 the milesge was 8.098.679. but по 
details are available as to the number of me3sages. 

Customs Duties.—The import duties on Sirocco fans under the 
Australian Commonwealth Import Teriff have been fixed as follows 
(the U.K. preferential duties being given in parentheses) :— 

Belt-driven or hand-driven (geared), 25 per cent. (20 per cent.) ad val. 

Electrically driven: If motors commercially separable (readily), 
motors, 20 per cent. (20 per ecnt.) ; fan, 25 per cent. (20 per cent.). Other- 
wise: Motor and fan, 25 per cent. (20 per cent.) И steam driven, 
similar duties apply. 

Holland.— Vans are under consideretion by the local authorities 
and the tramway directora at Groningea for the reconstruction of the 
Groningen-Zutdlaren tramways and extension to Annen. Eext, 
Grieten and Bareveld. It has been suggested that benzine electro- 
motors should be emvloyed ол the line. Tne cost of reconstruction 
and extension is estimated at 440,009 galden (about £37,009.) 

Philippine Islands.—In the report on the trade of the Philippines 
for 1909 it is stated that :— 

Tna Americans have had practically their own way in regard to elec- 
trical machinery and the cheaper classes of small steam boilers, winches, 
hoisting engines, «е. Telegraph, telephone and other electrical instru- 
ments to the value of 528.954 were imported (compared with £20,403 in 
1908 and £24,901 in 1907), of which 71 per cent. was from the U.S.A. ; 
electrical machinery amounted to £2,897 (agiinst £6,515 and £12,710 in 
1993 and 1907), two-thirds coming from the U.S.A., and driving machines 
and parts to £21,056 (against £19,324 and £24,042), 60 рог cont. coming 
from Germany and 38 per cent. from th» U.S.A. 

Portugal.— The report on the Province of Angola for 1903 by Consul 
Drummond-Hay records thet the Lobito, Benguella and Catum- 
bella Electric Light & Power Co., Ltd.. was registered in the United 
Kingdom witha nominal capital of £200,000. for supplying electric light 
and power to Benguella, Catumbella and Lobito port. А dam 500 ft. 
in length is being built across the Catumbella river. the fall of water 
being utilised by damming it to an effective head of 23 ft. 12.000 n.r. 
will be developed. The power house is being built to take six tur- 
bines and electric generators with а capacity of 1,800 н.р., and is во 
designed that it can be extended. The supply of current in the 
different towns was expected to be effected early in 1911. 


South Africa.—‘‘ South Africa.” says Roodepoort Council are 
considering an electric lighting scheme estimated to cost £5.000. 

The lighting of the streets of Oudtshoorn by means of 183 electric 
lamps was commenced recently. 

Sweden.— During 1910 there was a considerable incre we in the use 
of Swedish water power. 21 new stations were finished ready for 
use. One (that at Trollhättan) is State property, and up to the 
present 40.000 H.P. hs beea аспау obtained. Tae other 20 
stations are private property, and represent 63,530 H.P., including 
Stora Kopparbergs Bullerforsea station, with about 24,000 H.P., and 
two stations erected by the Sydsvenska Kreftaktiebolaget with ebout 
10,000 н.р. Five water power stations were re-built during 1910. 
giving 7.650 н.р., making the total supply of hydro-electrical energy 
during 1910 111,180 н.р. According to the '* Sveask Export,” there 
are at present under construction stations which should produce an 
additional 115,000 н.р. Of this 50.000 H.P. 13 accounted for by the 
State station at Porjus, and the other 65.009 н.р. by seven private 
water power plants. 


Venezuela.—The Cia, Generadore de Fuerza у Luz Electric. has 
been formed with 530,750 dols. capital to complete and operate the 
electric power plant at the fa!la of Мато, about 10 miles from La 
Guaira, and to operate it in connection with the La Guaira plant 
which already supplies electricity in several adjacent cities, 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED 


The Urban District Council of HANDSWORTH invite tenders for 
the supply, delivery end erection of one 600 kw. mixed pressure d.c. 
turbo-generator. jet condensing plant and motor-driven pumps, 
naturel draught cooling tower and tank end pipes and valves. 
Copies of specification, conditions, &c., may be obtained from the 
Clerk of the Council, Mr. Ernest Ward. Council House, Handsworth. 
Specifications, conditions and drawing can be seen at. but not 
obtained from, the oftice of the consulting engineers, Messrs. Kennedy 
& Jenkin, 17. Vietoria-street, Westminster. London, S.W. Tenders 
must he delivered at the Council House, Handsworth, by noon of 
Tuesday, Merch 28. See elso an advertisement. 


The Electricity Committee of HULL Corporation invite tenders for 
two 2.000 kw. turbo-alternators. Form of tender and specification 
from the city tressurer, Mr. T. G. Milner. "Tenders. addressed to the 
Chairman of the Electricity Committee, must be delivered at the 
Town Hall, Hull, by noon of Tuesday, March 28. See also an 
advertisement. 

HAMMERSMITH (London) Borough Council invite tenders for the 
supply of high end low-tension switchgear and air-cooled static 
transformers, Copies of specification, forms of tender and further 
particulars from the engineer end m»n^ger. Mr. G. Gilbert Bell, 85, 
Fulham Pelace-roed, Hammersmith. W. Tenders, addressed to the 
town clerk, Mr. H. Thompson, must he delivered at the Town Hall, 
Hammersmith. W., by 4 p.m. of Wednesdey, March 29. Sce also an 
advertisement. 


Tenders are invited up to April 19 for supply of five motor- 
generators end one switehbosrd to the  Postmaster-General's 
Depertment in остин AUSTRALIA, end up to April 25 for supply of 
175 miles of telephone сое (lexd covered, paper insulated) and 
717,000 peper sleeves to the Postmaster-General’s Department in 
VICTORIA. Tender forms 2nd specification: from the Commonwealth 
Office. 72, Vietoris-street, London, S.W. See also advertisements. 

The Urban District Council of KETTERING invite tenders for the 
supply. delivery and erection of (contract No. 13) extension engine 
and dynamo (315 kw. set) and (contract No. 14) mixed-pressure 
steam turbine, d.c. generator and condensing plant (450 kw. set). 
Copies of the specifications, &c., from the clerk of the Council (Mr. 
John Bond). Council Offiees, Kettering, and specification. general 
conditions end drawings сап be seen at, but not obtained from, 
the consulting engineers, Messrs. Kennedy & Jenkin, 17, Victoria- 
street, London, S.W. Tenders to the Clerk by March 20. 

The Town Council of REIGATE invite tenders for (1, from Diesel 
engine makers only) two Diesel oil engines coupled to two 100 kw. 
single-phase alternators, with direct coupled exciters, pumps. tanks 
and accessories ; (2) main switchboard for six 2.500-volt alternators 
and five feeders. Specifications, drawings and forms of tender may 
be seen. but not obtained. at the offices of the consulting engineers. 
Messrs. Handcock & Dykes, 1, Victoria-street, Westminster, S.W.. 
and copies of specications and forms of tender obtained from the 
town clerk, Mr. Alfred Smith, Municipal Buildings, Reigate. Tenders 
to the Town Clerk by noon March 22. 


The Council of the Metropolitan Borough of St. MARYLEBONE 
(London) invite tenders for 12 months’ supply of materials, including 
carbon brushes, installation accessories, underground cables, c.i. 
pipes, &c., oils, house eables, rubber goods and insulating materials, 
disconnecting boxes, house service cut outs, underground joint boxes 
and meter boards, &с. Tender forms, &c.. from 19-20, York-place, 
Baker-strect, W. Tenders to Mr. Jas, Wilson, Town Hall, Mary- 
1 bone-lane, W., by noon March 15. 


The COMMISSIONERS or Н.М. Works AND PUBLIC BUTLDINGS are 
prepared to receive tenders for the execution of the electric bell- 
hangers’ work to the buildings in their charge in the London district. 
for three years. Schedules. conditions of contract. forms of tender, 
&c.. obtainable at Н.М. Oftice of Works, &c.. Storey's Gate, London. 
S.W., where tenders, addressed to the Secretary, are to be delivered 
before 11 a.m. of Tuesday, March 21. 

Tenders are invited by the Council of the City of MELBOURNE for 
supply, delivery and erection of a battery of accumulators with 
boosters and switchhoards. The battery is to be capable of daily 
maintaining à normal capacity of 4.000 amperes for one hour, during 
which discharge the voltage of each cell shall not be lower than 1*7. 
the number of cells to be sufficient to maintain a total voltaze across 
the whole battery of 475 volts at any time during discharge at the 
one-hour rate. "Tenders are also invited for three years’ maintenance 
of the battery. "Tender forms, specifications, &c., from the agents 
for the Council (Messrs. Mellwraith, McEacharn & Co. Proprietary, 


Ltd.), Billiter Square-buildings, London, E.C., to whom tenders by 
noon May 8. 

Tenders are invited up to April 4 for supply of 10} miles lead- 
covered cables, and up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
a С.В. multiple switchboard to the Postmaster-General’s Depart- 
ment, SOUTH AUSTRALIA. Tender forms and specifications from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. 

ВЕСКЕХНАМ District. Council invite tenders for supply of elec- 
tricity meters. Specifications and forms of tender from the Council's 
offices, Bromley-road. Further particulars from the resident engi- 
neer, Мг. J. Е. Tapper, Electricity Works, Church Fields-road, 
Beckenham. Tenders to the clerk to the Council, Mr. F. Stevens- 
Council Offices, Beckenham, by 4 p.m.-March 20. 

The Electricity Committee of the City of NogwrcH invite tenders 
for supply, delivery and erection of a station battery and а motor, 
driven booster with regulating apparatus and switchboard. Speci- 
fications. form of tender. &c., from the city electrical engineer, Mr. 
К. M. Long. A. M.Inst.C. E.. Corporation Electricity Works, Norwich, 
to whom tenders by 10 a.m. March 13. 

The Corporation of ACCRINGTON require tenders for the supply: 
erection and setting to work of one tramway storage battery. having 
à capacity of 500 amperes at one-hour discharge rate. Бресібса- 
tions may be obtained from the engineer and manager of the Elec- 
trical Engineering Department, Mr. Harold Gray, А.М. 1. E. E. 


LoNpoN County Council want tenders by 11 a.m. March 14 for 
road work and platelaying for construction for electric traction of 
overhead trolley tramways from Putney to Wandsworth, and for 
paving and street widening works. Particulars from tho County 
Hall, Spring-gardens, S.W. 

Lonpon County Council require tenders by 11 a.m. March 15 for 
an electrical installation at the Trade School for Girls. Belvedere- 
place, Borough, S.E. Forms of tender, &с.. from the Chief Engineer, 
Spring Gardens, S.W. 


EDINBURGH Corporation invite tenders for the supply of stores for 
the electricity department, including bitumen lead-eovered paper- 
insulated copper cables, are lamp carbons and globes. house service 
fuse boxes, c.i. pipes and pavement boxes and underground conduits. 
Tenders bv March 27. 

SwINDON Corporation want tenders by noon March 15 for 12 
months’ supply of general stores for the electricity and tramways 
department. fuse and service boxes, &c.. d.c, meters, &с. Specifica- 
tions, &с., from the tramways manager, Mr. T. Medcalf. 


ROTHERHAM Corporation require tenders by noon March 23 for 
1.000 kw. stem turbo-alternator, condensing plant, steam апа 
exhaust pipes, h.t. switchboard gallery, switchgevr, &c. Particulars 
from Borough Electrical Engineer. 

Ecc es Corporation want tenders by 10 a.m. March 20 for supply 
and erection of 500 k.v.a. reciprocating steam engine. single-phase 
generator and exciter. Form of tender, &с., from the Borough 
Electrical Engineer. 


MARGATE Corporation want tenders by 1 p.m. March 22 for the 
electric lighting of a concert pavilion and buildings in course of 
erection at the Fort. Particulars from the Borough Surveyor. 


PoxTYPRIDD Council require tenders by March 14 for 12 months’ 
supply of cables and wires, tramcar and overhead car equipment. 
meters, Installation materials, installation stores, &c. Forms from 
the Electrical Engineer. 


Hackney (London) Council require tenders by 7 p.m. April 6 (from 
British firms) for supply of two water-tube boilers and one motor 
turbine feed pump. and for reconstruction of a portion of their coal 
conveying plant. Specification, &c.. from the Town Clerk. 


KENDAL Corporation require tenders by March 14 for the supplying 
and laying of an underground feeder. Specifications from the 
Engineer. 

Tendera are required by 5 p.m. March 17 for the supply of steam 
cecal and authracite washed peas for WALTHAMSTOW electricity 
department. Forms of tender, &c.. from the Electrical and Tram 
ways Engineer, Priory-avenue, Walthamstow. 

East НАМ Corporation want tenders by noon March 18 for one 
year's supply of engineer's sundries for the electric lighting and 
tramways departments. Forms of tender from the Town Clerk. 

WANDSWORTH (London) Guardians want tenders by noon March 
20 for 12 months’ supply of electrical fittings. ironmongery. &c. 
Forms of tender from the Clerk. 

Dusu Public Libraries Committee want tenders by noon March 
16 for the electric lighting of Gt. Brunswick-street public library. 
Specification from the City Electrical Engincer. 
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WREXHAM Corporation went teaders by Merch 17 for cables, 
jointing materials, service cut-outs. meters, incandescent lamps, 
carbons, ќе. Forms from the Borough Electrical Engineer. 

CarcaAnY (Canada) City Commissioners require tenders by March 22 
for supply of à 1.500 kw. turbo-generator set. condenser, &c.. one 
100 kw. exciter and three 1.000 k.v.a, single-phase transformers 
(12.000 to 2.300 volts). with switching gear, &e. Specifications at 
73, Basinghall-street, London, E.C. 


The Secretary of the Rand Water Board. JOHANNESBURG, will 
receive tenders until noon April 3 for supply of high lift centrifugal 
pumps. generating and condenser sets, transformers, poles, insulators, 
copper wire, «е. Specification at 73, Basinghall-street, London, Е.С. 


The Austrian State Railway Department, VILLACH, will receive 
tenders until Mareh 22 for an eleetrie power and lighting installation 
for Knittelfeld station. 


TENDERS RECEIVED AND ACCEPTED. 

Sheffield Corporation have accepted the following tenders for 
annual stores for the tremwayvs department :— 

Dyer & Young and S., Peace & Sons, armature spares ; British Thomson- 
Houston Co.. gear eases, Dyer & Young. commutators and segments ; 
L. Andrew & Co.. British Thomson-Houston Co., M. Bonser & Co., Trac- 
tion Supplies Co. and Estler Bros., controller fittings : British Mannes- 
mann Tube Co.. weldless steel tubes: Brecknell, Munro & Rogers, 
Geo. W. Allsop and №. Peace & Sons, trolley heads, wheels; &e.: General 
Electric Co., Edison & Swan Со. and Electrical Co., traction lamps; 
British Thomson-Houston Co., Morgan Crucible Co., Le Carbone (Ltd.). 
India Rubber. Gutta-Percha & Telegraph Works Со. and Wm. Giepel & 
Со earbon brushes and are lamp carbons: M. Bonser & Co.. J. Thomp- 
son, British Thomson-Houston Со. and Cocker Bros., car electric supplies ; 
Edison & Swan United Electric Light Co., General Eleetrie Co.. J. Н. 
Tucker & Co., electric light and bell fittings: India Rubber, Gutta. Percha 
& Telegraph Works Co., W. T. Henlev's Telegraph Works Co., General 
Electric Со., УУ. T. Glover & Со. and Liverpool Electric Cable Co., cable, 
&o.; Mossos & Mitchell, Spicer Bros; and Tramway Supplies (Ltd.), 
ebonite brushes, fibre, &c.: George MacLellan & Co., Chas; Macintosh 
& Co. India Rubber, Gutta-Percha & Telegraph Works Со. and Avon 
India Rubber Co., rubber materials: Ross & Co.. L. Andrew & Co., 
Siemens Bros. & Co. W. T. Henleys Telegraph Works Со. and St. 
Helen's Cable & Rubber Co.. insulating cloths and tapes: Weldless 
Chains (Ltd.); brake chains: Tempered Spring Co. and Cocker Bros., 
springs; British Hele-Shaw Patent Clutch Co., pinion wheels: Geo. 
Miles, slipper blocks; Brecknell, Munro & Rogers, Estler Bros. and М. 
Bonser & Co., Tramway Supplies (Ltd.), Geo. Lister, British Insulated 
& Helsby Cables and W. B. Brown & Co., overhead line materials. 

The following tenders were received by Loughborough Corporation 
for the supply and erection of two 350 kw. turbo dynamos :— 


‚ Price | Time Time Effi. 
| | required ^ required | of full Revs. 
(two | for manu- forerection! load ' рег 
machines; facture and resting; per min. 
| £ i & А on site. cent. 
DUM сыы еы сә libi eas 
Siemens Bros.Dynamo ! 1.700. Í 6 months | 2 weeks | 89.0 2,700 
Works | | 
British Westinghouse 1.652 5 to 6 months 92-5 3.000 
М. Co. | | | | | 
Phenix Dynamo Mfg, 1,600 |5: months 3-4 К.га 93.5 3,000 
Со. | 
Lancashire Dynamo & 1,588 10 
Motor Co. | | 
Flee. Construction Со. 1.497 | 22 weeks 3 weeks | 93-0 2,700 
Brush Со... euo 1.368 | 16 weeks | 1 week | 93-0 2,800 
Laurence, Seott & Со. 1,300 6 months! 2 weeks | 91.5 2.600 


20 weeks 6 weeks | 01.5 3.000 


1 
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Hammersmith. (London) Couneil has accepted the following 
tenders for annual supplies :— ' 

General Electrie Co., electrical accessories, #30. 158. 14.. less 24 per 
eent. ; metal filament lamps, £586. 33. 5d., less 21 per cent. Standard 
Cable Co., insulated wires, £88. 14s., less 21 per cent. British Thomson- 
Houston. Co., meters, 3 amperes, 193. 6d. ; 5 amperes, 19s. 64.; 10 
amperes, 19s. 6d. ; 25 amperes, £1. 3s.: 50 amperes, £1. 105. ; 70 am- 
peres. £2; 100 amperes, £2. 193.; 250 amperes, £3; 500 amperes, 
£3. 5s. Ferranti (Ltd.), prepayment meters, 3 amperes, £2. 13s, 6d. ; 
5 amperes, £2. 133. 64.; 10 amperes, £2. 16s. 

Islington (London) Couneil have accepted the following tenders 
for annual stores :— 

Prykes & Palmer, engine room stores, &c. ; Sloan Electrical Co., are 
lamp carbons; W. Geipel & Co., are lamp globes; W. Н. Wilcox & Co. 
and A. Duckham & Co., oils and lubricants ; British Electric Transformer 
Co. and Ferranti (Ltd.), transformers and accessories; J. Gibb & Co., 
steel, iron, tools, belting, &с.; Doulton & Co., Young & Son, J. Knowles 
& Co. and J. H. Turner Lisney. earthenware pipes, insulators, troughs 
firebricks, fireclay. &c. ; British Thomson. Houston Co. and British West- 
inghous* Electric & Mfg. Co., meters; British Insulated & Helsby Cables 
and №, T. Henley's Telegraph Works Co., cables; British Tungsten 
Lamp Co., $. Horvath, General Electric Co., Heap & Iohnson and A. 
Round, electrical sundries, lamps, brushes, are lamp parts, &e. ; Callen- 
ders Cable & Construction Co, W. Lucy & Co., British Insulated & 
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Helsby Cables, Sykes & Sugden, Wicks & Dal». Н. Young & Co.. Dussek 
Bitumen Co.. L. Andrew & Co., and General Electric Co.. cable terminal 
service and network boxes ; Johnson & Phillips, oil-break switches. 

Blackburn Council heve accepted the following tenders for stores : 

Wilkinson. Heywood & Clarke, acid proof paint : Burrows & Garland, 
metalic rings; Boardman Bros.. cotton waste; J. Lang. iron castings ; 
Н. Halstead, iron washers; W. Stones & В. Е. Hindle, timber; L. 
Andrew & Co.. micanite plate, ebonite, shellac, &c. : Spicer Bros., fibre 
sheet and presspahn: Siemers Bros. & Co., ozokerit tape, insulating 
paint, &с.: W. T. Henley's Telegraph Works Co.. waterproof tape; 
Turners & Manville, armature insulating varnish; В. W. Blackwell & 
Co. insulating tape: Vacuum Oil Co. oils; Ferranti Ltd., motor 
starting switches; Brotherton, tubes and conduits, screwed tubes; J. Н. 
Tucker & Co.. tumbler switches, fuses, lamp holders, &с.; General 
Electric Co., 5 and LO d.p. qb. switehes; British: Insulated & Helsby 
Cables, house s?rvice fuss boxes. 

Liverpool City Council have zecepted the following tenders for 
the supply of annual store; :— 

Callender's Cable & Consiract’on Co.. cables and accessories for street 
mains; P. L. Jones & Co., R. Lambert and E. Dewhurst, wood casing 
and sundries; E. Wilson & Co., Whymin’s Foundry Со. and J. Allen, sen.. 
& Son, c.i. troughs and boxes for street mains; Electrical Co., carbon 
filament lamps; Anchor Cable Co., British Insulated & Helsby Cables and 
St. Helens Cable & Rubber Co., insulated cables and wires; W. Geipel & 
Co., carbons; Sykes & Sugden and Edison & Swan Co.. electric fittings and 
sundries: Ferranti Limited and Chamberlain & Hookham, meters. | 

Sheftield Corporation have accepted the tender of Ferrenti Limited 
for supply and erection of switchgear èt the Neepsend power house ; 
that of В. Wevgood & Со. for supply end erection of psssenger lift 
st the Town Hall st £298. 10s. ; гай thet of Renton, Holdsworth & 
Co. and Taskers, Sons & Co. for supply of clestries! fittings for the 
health department. 

Woolwich Council have accepted the following tenders :— 

J. & H. Grevener, 28 flame are lamps. £108. 104. and 20.000 pairs 
carbons, £210. 103.; Sloan Electrical Co., 20.000 pairs carbons, £80. Os. (6d.; 
Oliver Arc Lamp (Ltd.), 77.000 pairs, £254,103. ; and Ship Carbors 
(Ltd.). 20.000 pairs, £166. 63. 94. 

The British Westinghouse Electric & Mfg. Co. have secured an 
order from the Pertington Steel & Tron Со. for four mixed- 
pressure ** impulse type ` turbo blowers for blest furnace work, and 
an electric generating set. 

Leyton Council hes accepted the following tenders :-— 

Felten & Guilleaume Carlswerke (A.G.), for annual supply of service 
line cable ; С. С. Wakefield & Co., for engine oil for the electricity under- 
taking; Oliver Are Lamp (Ltd.), for flame are lamp carbons, 

Battersea (London) Council have accepted the following teaders 
for annual supplies :— 

Callender's Co., cables, &е. ; Electrical Co.. Nerast lamps and globes 
British Thomson-Houston Co., carbon filament lamps. 

Leicester Council have accepted the tender of Leyland Motors 
for a motor tower wagon chassis, et £565; ола that of the North 
Eastern Steel Со. for 50 tons of steel tram rails at £7 per ton and 5s. 
per ton royalty. 

The D. P. Battery Co. have secured the contrest for the supply of 
a battery with automatic reversible booster aad switchboard to 
Toowoomba. Queensland. 

Croydon Council have acceptel the tender of the Brush Co. for 
five car bodies at £225 each and trucks at £59. 105.. and that of the 
British Westinghouse Co. for five electrical equipments at £239 each. 


Battersea (London) Council have accepted the tender of Babcock 
& Wilcox (at £139) for supplying and erecting a supezhester, with 
accessories, 

Stockport Council have placed ал order with the Uaited Electric 
Car Co. for tramer top covers at £120. 103. esch. 

Redcar Council have accepted the tender of the National Tele- 
phone Со, for providing fire alarms at £82. 103, 5d. 

Shorediteh ( London) Couneil have accepted the tender of Siemens 
Bros. & Co. for the supply of съез of various sizes. 

Tunbridge Wells Council have placed an order with the British 
Klectric Transformer Co. for four 50 kw. transformers. 

Ashford Council have accepted the teader of Geat & Hurley for an 
electric light installation at the sewage works at £66. 103. 

The tender of the Australian General Electric Co. (represeating the 
British Thomson-Houston Co. and the Genera! Electric Co. of U.S.A. ) 
has been zccepted for electrical plant for the Victorian State Coal 
Mine at 526.648. 4s. There were 15 unsuccessful tenders but only 
three of these were for the whole of the plant, viz.: G. Weymouth 
Proprietary. £53,695 ; Pfaff. Pinschof & Co.. £33,992; and Noyes 
Bros., £32,080. 

Government Contraets.— Тһе following tenders were acospted by 
British Government Departments in January :— 


Adnmiralty. —General Electric Со. and British Thomson-Houston Co., 


He andescent lamps ; Jaram & Son, erection of wireless telegraph station, 
Scarborough. 
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4,027/1909, for “ Improvements in wireless telephony ”; and 4,028/ 

Siemens Bros. Dynamo Works, incandescent electric lamps; Edmundson's 1909, for ‘‘ Improvements in electric condensers," desires to grant 

Rlectricity Corpn., wiring barrack blocks and W.D, buildings, Curragh. licences under them. Applications to Messrs. Lloyd, Wise & Co., 

India Office.—Lancashire Dynamo & Motor Co., engines, &с.; Маг. chartered patent agents and consulting engineers, 46, Lincoln's Inn 
coni's Wireless ella Mri eee и Ea Fields, London, W.C. 

Crown Agents for the Colon ies.—Siemens Bros. i oe кыы The proprietor of British Letters Patent No. 8,359/1907, relating to 

General Post Office. International Electric Co., bell sets ; British L. M. the *' Manufscture of resistances from a high resistance alloy." 


Эс ‚Со. to bells; British Insulated & Helsby Cables, d fonds 
© nd W. T. Henley "T Исага Works СРЕ od bles Walen desires to license British manufacturera to work same, Applications 
Electric Co., loop cable; British Insulated & Helsby Cables, Callender's | to Messrs. Boult, Wade & Tennant, Patent Agents, 11] and 112, 


Cable & Construction Co. and Johnson & Phillips, paper-core cabl»; Hatton-garden, London, E.C. 

British L. M. Ericsson Mfg. Со., cases for retardation coils, &c. ; Westera TELEGRAPH CODE CONDENSING.—We are constantly reminded of 
Electric Co., loading and retardation coils; London Electric Wire Co. the skill with which the telegraphic code compiler does his work. 
& Smiths and Peel-Conner Telephone Works, flexible cords; Matthews and a visit we heve had from Mr, J. F. Harrap. who represents in 
& Yates, electric fans; Bullers (Ltd.), pole steps: British Insulated & |: ы m Mark] London. Е.С. with gi 
Helsby Cables, Bell receivers; International Electric Co., watch re. London Codes Limited, 16, Mark- ane, London, P.C., with a copy 
ceivers ; British Insulated & Helsby Cables, British L. M. Ericsson Mfg. | of the “ Two-in-One Code Condenser (which the above company 
Co. and Western Electric Co., switechboards ; British Insulated & Helsby | ère offering to code users) is another reminder of the constructive 
Cables and British L. M. Ericsson Mfg. Co., telephones; Babcock & “bility brought to bear upon this work. The owners of this device, 
Wilcox, four mechanical stokers for P.O. Savings Bank, W. Kensington ; for such it may be termed. claim a saving of 50 per cent. in code 
J. A. Ewart, laying c.i. pipes between London and Bromley (Kent) (s2c- messages by the use of the Condenser, which appears to be very 
effective in use. In the literature hefore us relating to the “ Two. 


tion 1) and in the Park (London) Tel:phone Exchange Area (section 1) ; 
Westminster Construction Co., laying c.i. pipes in Hampstead area. in-One Code Condenser ” examples are given of the saving effected 
by the use of some of the popular codes in combination with the 


Office of Works.—Pasterfield & English, erection of Шога telephone 

; Oti „ electric lifts for Marlbe h House. | ; 
exchange ; Otis Elevator Co., electric lifts for Mar В Condenser, including the АВС, Leiber's, Western Union, &c. Mr. 
Harrap will be pleased to call upon any code user who will afford him 


BUSINESS NOTICES. | 
Dissolutions of Partnership.—Wce аго informed that the partnership | the opportunity of briefly explaining the use of the Condenser with 
their present code. 


hitherto existing between Mr. James Pitkin and Mr. Herbert 
Brandon White (trading as Jemes Pitkin & Co.) has been dissolved 
O 
COMPANIES’ MEETINGS AND REPORTS, 


by mutual consent es from Februsry 27, 1911. Mr. White takes over 

the Electrical Department of the old firm, and will carry on business 

under the title of The White Electrical Instrument Co., at 2 and 4, 

iloacester-strect, C nwell, Lo: ‚ Е.С. ; ; a 

Glo icester Street Clerkenw ell, London, Е.С | | Charing Cross, West En d & City Electricity Supply Co. (Ltd.) 
Frederick Geo. Price end Hugh Geo. Parham Friend (trading as | VP 
3 | | р Б ; The annual ordinary general meeting was held on Thursday last week 

Price, Friend & Co.), electrical engineers, 6 гла 7, St. John S-square, | xr. Wy, F. FLADGATE presiding. . 

Сота, end Brewery-yerd. Bridgend, hoe dissolved partnership. The SECRETARY (Mr. E. W. Seale, F.C.LS.) read the notice conven- 
Denys L. Selby-Bigge end Richd. Geo. Bell (trading es D. Selby- | ing the meeting ard the auditors’ report. 

Bigge & Co.), electrics! engincera end contractors, Newc:stle-on- The CHAIRMAN, after referring with regret to the death of Mr. G. H. В. 

Tyne, London end Glesgow, heve dissolved partnership, Debts by | Glasier, said : In Mr. Glasier's place we have elected ag director of 

Mr. D. L. Selby-Bigge this company Mr. РиПеу. who has been for some time connected with ns, 

S t Арш y : BEC. ў Р Я А : being a partner in the firm of Laurie. Millbank & Co., our brokers. We 
The partnership between Victor Watlington, Jack Flinders Ceine welcome him to th» board, as his ripe knowledge of commercia] ре. 

and Sidney C. Hacknoy (trading аз Watlington & Co.), electric tram- will be of good service to us, and he will help us in working our bnainess, 

In dealing with general questions and the work of the past year, the first 


ways supply merchants, Moorgate Stetion Chambers, London. E.C., 
and Treffoor Park, Menchester, hes been dissolved. Debts by | important matter to which I should like to draw attention is this, that 
while the increas? of the business has not been large, the effect of careful 


Watlington & dC. (Ltd.). l ; à 
cconomics and of improved working has enabled us to Increase more than 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will in- | rateably the profit of the whole undertaking, In the West End section 
clude in their sele by auction et Н.М. Dockyard, Portsmouth, on | the S DM SD пк о Dp PA has been practically the 
Tuesday. April 4. and following days, 40 tons white metal turnings кыша; tI, Ж о SE коок » er side of the оссо We 
and runnings, 23 tons serep metal, 600 tons sere» steel and iron, 65 b о hil g Da De E satisfactory position, 
to ld wi Е ino bof Me d p 100 | 2€c2us2, while in 1909 our expenses amounted to £19,252. т 1910 the 

nS ord wire rope, 50 tons zinc ottoms, 23he3 ead scrap 21865 only amount to £72,687. То both of those accounts has to be added 
tons old electric cable, some eleztric fans and Stores, ste» m engines, 


| | what we in each year set sət aside for depreciation —£]1,000— with the 
machine tools, lathes. &c. Мау be viewed three дгуз prior to ала on | net result that our earnings for 1909 amounted to £52,179, and in 1910 to 
morning of sale. Catalogues (6d. exch) at the Dockysrd, or of the 


£58,987, an increase of £6,808. То our net earnings has to be added the 
Auctioneers, 1], Billiter-square, London, Е.С. See advertisement, carry forward of £5,162 and interest earned in 1910, amounting to £1,632, 
Messrs. Horne & Co., 35, Ol] Queen-street, Westminster, S.W., 


The result is, after paying our debenture interest, we carry forward to net 
will sell by auction at the Royal Arsenal. Woolwich, at 11 a.m. on 


revenue £47,953. Тһе preference dividend requires £18,000, and 
: : . the interim ordinary dividend absorb £10,000, i 5 
Thursday, March 23, unserviceable and obsolete stores, including D. | ths oe divide nk £19,053 to be 
quantities of steel, gunmetal, manganese bronze, platinum, zinc, 


dealt with. We Propose to pay the ordinary dividend of 5 per cent. for 

the whole year (£10,000), and to carry forward £9,953, against £5,162 
&c., electric cable, lathes and tools, pumps, engines, electrical in- 
struments, lamps, &c. May be viewed at the Royal Arsenal, 


As the cost of fuel in the two undertakings, has been commented on by 
some of our shareholders, I may as well deal with it. The accounts show 
Woolwich, on Monday, Tuesday and Wednesday prior to and on 
morning of sale. Catalogues at the War Office, Whitehall, the 


that while tha West End has generated slightly more unita than it did 
last year it has been able to do so with a decreased fuel bill of £4.792, 
Ordnance Office, Tower, and the Ordnance Office, Royal Arsenal, 
Woolwich. Ses also an advertisement. 


Plant for Sale. —Wolverh^mo»ton Electricity Committee ere 
prepared to receive tenders for the purchase of some generating plant, 
including two 220 kw. Belliss-Perker (440-450 volt) generating sets, 
complete with switchboard p»ncls, one 200 в.н.г. Bellisa compound 
engine and one 500 kw. Pe:che- E.C.C. genercting set (440-450 volta). 
Particulers from the borough clectrie:l гла trc mway3 engineer, Mr. 
C. E. C. Shawfield, Corporation Electricity Works, Commercial-road, 
Wolverhampton. See also an edvertisement. 

Business for Sale.—Messrs. Fuller, Horsey, Sons & Cassell, 11, 
Billiter-square, London. E.C.. have for disposal by private treaty an 
old-established electrical contracting business in London, with 
branches in the provinces. See ал advertisement. 


P .tents Development.— The proprietor of letters patent No. 
5,655/1907, relating to “ Electrical furnaces,” desires to dispose of 
same or to grant licences. Applications to Messrs. Cruikshank & 
Fairweather (Ltd.), 65 and 66, Chancery-lane, London, W.C. 

The owner of pateats Nos. 7,028/1908, for “ Improvements in 
apparatus for alternative wireless telegraphy and telephony ”; 
4,026/1909, for < Improvements in apparatus for wir less telephony ”; 


War Office.—British Tungsten Lamp Co., Edison & Swan Co. and 


internal combustion engines for the purpose of replacing that supply. 
We told you at the time this was decided upon that we had every hope 


in fact, would it be right to think, that that is a system which we should, 
at any rate at present, depend upon entirely for our supply. It would be 
impossible for us to work the whole of our supply without our station at 
Bow, and, of course, the conditions at Bow must remain the same aa they 
have from the beginning. It is a very economical station, and when T 
tell you that during last year we have generated nearly 1,000,000 extra 
units with only an increased bill of £639 I think I may claim some credit for 
our engineer for the way in which the station has been worked. Our 
capital expenditure during the year has been £33,000, the Principal item 
being £19,000 for the internal combustion engines to which I have 
referred. "There was an ex penditure of nearly £8,000 on mains, and there 
is £2,600 odd upon meters. The only other matter to which I may call 
attention is that the total reserves of the company at the end'of last year 
amovntod to £247,000. | 1618 well for/us to have these reserves, ag next 
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year, having regard to the fact that we are giving upour Lambeth station, 
it will be necessary for me to ask you to deal with them to a certain 
extent. 

Turning to the City undertaking, the gross earnings have increased 
there in rather a better ratio than at the West End. In 1909 our takings 
amounted to £139,186, and in 1910 to £141,475, an increase of £2,289, 
the net earnings for 1909 being £56,558, and for 1910 £58,734, a net 
increase of £2,176. The carry forward was £13,288. After payment of 
interest on debentures and loans, we bring forward £41,576, out of which 
the preference dividend accounts for £18,000, leaving £23,576 for 1910, 
against £13,288 for the previous year. We do not propos? in any way to 
deal with that carry forward. The auditors have again called our 
attention to the fact that we have not allowed any depreciation in the 
City. Well, we do not propose, at any rate at present, to deal with 
that matter, but we propos? to carry forward whatever we ean on revenue 
account without hypothecating it to depreciation or any other fund, and 
вэ long as we do not divide any of it in profits it appears to me we are 
taking the wis? cours», As I have had occasion to point out to you at 
more than one meeting, the Provisional Order on which we work in the 
City is drawn on very different lines to that of our West End Order and 
thos» of other electric lighting companies. 

Tne general result over the whole year is that the sales were practically 
the same in 1909 as last year, and the lamps connected were again practic- 
ally the same. There is only an increase of 2-7 per cent. for the whole 
of the lamps connected. The increase of our sales in the West End to 
our private customers is very small —1-3 per cent.—while in the City it is 
5:3 per cent. over our sales of last year. The metal filament lamp does 
not operate for the purpose of making any very great increased sale of 
current. On the contrary, it is as much as we can do to keep pace with 
the decreas? caused by the metal filament lamp with the increased us? of 
the further lamps that ar» made. Power and heating are, аб ии, а subject 
which in days gone by we did not consider were of very great importance, 
but when I tell you that of the increase of the current used in the West 
End one-half is power and heating and only one-half is lighting. and 
when I tell you that in the City three-quarters is power and heating and 
only one-quarter is lighting, you will see at once how greatly the 
inereas»d demand for power and lighting has gone on during the last 
few years, and probably will increase in the future. "This, of course, 
necessarily keeps down the average price of current. 

Well, g:ntlemen, there is still competition going on with gas. We are 
having a little try to get the lighting of Holborn, and Тат glad to say at 
present that the matter is still opan. Whether we shall or shall not 
succeed I do not know, but I think if we do we shall show a good account 
for ourselves, and shall show that electric lighting for streets is really a 
most excellent system to adopt. There will bea large electrical exhibition 
at Olympia in the current year, and we hope that by suggesting to 
your friends that they should go there you will got them interested 
in electricity. Before I sit down I should like to say one word in apprecia- 
tion of the services of our officers. We are, I think I may say, happy 
in having men who serve us loyally and truly, and I never like to meet 
our shareholders without some appreciation of the work they have done. 
Г do not want to name any one in particular as being more specially 
worthy of praise than others, but I should like to refer to the work that 
is done by our secretary, Мг. Seale, who, if I recollect rightly, is celebrat- 
ing his coming of age with the company this year. Та the cours of this 
year he will have been with us 21 years. And I should like to speak with 
appreciation of the services Mr. Kingston gives; the result of our 
economies shows that he has had the true interests of our company at 
heart. I should like also to refer to the work done by Mr. Price, Mr. 
Stanesby and Мг. Cator, but all in their several capacities have done 
exceedingly well. Inow move the adoption of the report and accounts. 

Mr. JOHN M. GATTI (Managing Director) seconded, and the motion 
was agreed to unanimously. 

Resolutions approving the dividends, re-electing the retiring directors 
(Mr. №. Е. Fladgate and Mr. В. Chadwick) and the retiring auditors, 
were then earried, and the proceedings terminated. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Monday, under the 
presidency of Sir IRVING COURTENAY. 

The SECRETARY (Mr. S. J. Cluer, F.C.1.S.) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN then said: Jt is a pleasure to recommend the slightly 
higher dividend of 5 per cent. for the year, and the more so as it is fully 
earned, both gross and net revenue showing progressive increases, The 
gross revenue shows an increase of £2,300 over that for 1909, while the 
costs are only £500 more, the percentage of expenses to receipts being a 
little less. The net revenue is, therefore, £1,800 more, and, adding to 
this an increased amount of interest from investments and the sum 
brought forward we get, after paying debenture interest and providing 
for depreciation and reserve, £16,457. This enables us, after paying 
5 per cent. for 1910, to carry forward £2,298, b»ing £936 mor» than the 
amount brought forward into these accounts. "Th? balance of debtors 
over creditors shows an improvement of £940, and the cash position, 
including investments, is better by £9,880. Investments now stand in 
the balance-sheet at £27,783. The lamps added to our circuits number 
10,957, a somewhat larger number than usual, Most of the new lamps 
are metallic filament lamps. taking much less current than the old carbon 
lamps, which are being changed gradually for the new lamps. The actual 
amount of capital expenditure is £5,199, a large portion bing on mains. 


This amount is abont £1,400 less than last year. By persistent and widely 


there is another circumstance which should benefit us. 
quennial valuation of 1905 our assessment was nearly doubled; our 
contribution to the rates jumped from about £3,000 to nearly £6,000. 
During 1910 there has been another valuation, and although our assess- 
ment was first put up by £2,000, it was subsequently, on appeal, reduced 
to an amount somewhat below the assessment of 1905. 
is therefore favourable in more than one respect. 
adoption of the report and accounts and the declaration of the dividends 
set out therein, 


spread canvassing, coupled with appropriate literature and an exhibit 
of samples, we have not only increased our lamp connections by a reason- 
able figure, but have secured an addition to the power load wh'ch is very 
fair for what is mainly a residental area. 

I referred last year to the effect of the introduction of the m»tal fila- 
ment lamp in reducing the electric lighting accounts of some of our 
customers, and I expressed the belief thatin the long run the change would 
not operate detrimentally to-our business. Up to the present nothing 
has occurred to caus? me to alter my views on this subject. Тһе use of 
the more economical lamp has been further extended. "The change, 
so far as Chelsea is concerned, has been taking place gradually, and we 
shall certainly feel its effects for some time. ‘There is hardly a consumer 
in our area who is not now using the new lamps to some extent, or, at any 
rate, knows they are obtainable. It is, of course, always possible that 
lamps of still greater efficiency may be introduced, or that a reduction in 
the price of the lamps may lead to their being adopted to a still greater 
extent ; in view of our past experience, I have very good reason to hope 
that the new business which we are able to secure will at least neutralise 
any falling off in lighting accounts of present consumers due to the 
increased us? of metal filament lamps. Our Parliamentary expenses 
have been very small, and we hope to keep them s». We ascertained 
towards the end of last year that Chelsea Council were entertaining at 
suggestion from the gas company that their existing contract for strect 
lighting by gas should b» terminated, and that the Council should enter 
into a new contract for gas lighting in the street: for a further term of 
years. We at once approached the Council, and asked to be allowed to 
tender in competition with the gas company. Although the price per 
annum which we tendered was lower than that of the gas company, the 
contract was given to the gas company for a further period of seven years. 
We considered we had not been fairly treated, and we wrote a letter to the 
Council, submitting that on a future occasion we should be allowed to 
tender for the street lighting on equal terms with the gas company. The 


letter was published and commented upon in the local newspapers and 
elsewhere in the publie press. 


The coming season, with the various festivities and functions attendant 


on the Coronation, promises to be a very brilliant one, and it should have 


а favourable effect on many London businesses, our own included. And 
By the quin- 


The situation 
I now move the 


Mr. Н. В. BEETON seconded the resolution. 
Mr. H. F. MAKINS, after referring to the subject of working arrange- 
ments with other companies under the provisions of the London Electric 


Supply Act, 1908, said the last time he made a few remarks—about two 
years ago—a good deal was said about electric heating, and he made 


some remarks to the effect that through heating was vers desirable, and 


in many cases advantageous, it was barred by the fact that they could 


not get heating unless they had a separate wiring in their houses, and he 
express?d the view that the only way to meet that difficulty was to have 
а flat rate which would supply electricity at a uniform rats for any pur- 
pos». Не thought people who value luxury would prefer heating by 
electricity to heating by gas, but they do not want to go to the initial 
ex pens? of new wiring. 

The CHAIRMAN, in reply, said: With respect to the Act of 1908 
you ask what Ваз been done. It is really very much a question of bulk 
supply. We should, in the Chelsea Company, like to have the oppor- 
tunity of obtaining bulk supply if we could get it at a price. and I hope 
that Mr. Makins will push the other companies оп. It isa matter not quite 
in our hands, but you may be sure that if we get a chance of purchasing 
a supply of current in bulk at a moderate price, we shall not fail to avail 
ourselves of it. With respect to the question of heating, our staff have 
had that matter in hand, and are doing all they can to urge it forward. 
You have precisely stated the difficulty. It is not worth re-wiring for a 
certain supply. And there comes next the question of charges. There 
are difficulties in regard to the matter, but I hope they will be overcome. 

Mr. BEETON (in response to the Chairman's call) said : A system of 
heating a house by electric radiators would, in most cases at any rate, 
necessarily involve an independent system of wiring: but, of course, a 
very considerable supply of electricity could be furnished to consumers 
for accessory purposes off the existing lighting system, and as the demand 
for an accessory load develops, in virtue of the improvements in appli- 
ances and the cheapening of appliances, there is no doubt that something 
will have to be done in regard to meeting the public in the matter of the 
rate for heating. It is a subject which the board have had under con- 
sideration a great deal, and I have no doubt that something will be done 
to encourage the demand in that direction. If I may say a word on the 
subject of the 1908 Act. There was no immediate necessity for any 
existing company linking up with any other company or electricity 
authority unless for the purposes of a stand-by, but there was no company 
in such a position that its sources of supply were exhausted and that it 
had t» resort to an alternative bulk supply. И therefore need occasion 
no surprise that in the interval of three years little or nothing has been 
done in that direction. А further consideration to bear in mind is— 
that the purpos? of the Act was to inaugurate as вооп аз possible а uniform 
system of supply—that is to say, a general linking up. And any system 
of a general character must necessarily involve a uniform engineering 
basis, which is an exceedingly difficult matter to arrive at. It is, and has 
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been ever aince, a subject of most anxious consideration on the part. of 
the Special Committee which has been constituted by the electricity 
authorities and the companies generally, of which I am a member, and 
also by а sub-committee of eight engineers, who have already reported 
once, but have not yet promulgated any definito plan. I mention this 
because I should be sorry for any shareholder to labour under the impres- 
sion that any detriment has been sustained by the industry in conss- 
quence of nothing having been done at the present moment. 

Мг. MAKINS виа he thought one of the main points had boon rather 
minimised in regard to the 1903 Act. One of the chief advantages would 
be to curtail expenditure on capital account. If that could be done at 
the end of their concession they would probably be in a far better position 
thin if they went on spending money. 

Tae resolition was then carried unanimously. 

Ta? retiring director, Sir Irving Courtenay, and the retiring auditors 
wer? thon re-elected, and a cordial volta of thanks to the chairman, 
dirctors and stuff of the company terminated the proceedings, 


Notting Hill Electric Lighting Co. (Ltd.) 


At the conclusion of a special meeting of the holders of the different 


denominations of shares in this compiny on Tuesday the ordinary 
general mosting was hold. Sir Миллам CROOKES, O.M., F.R.S., presided. 
Tne SECRETARY (Mr. В. G. Rawxins), having read the notice 
calling the meeting and the auditors’ report, 
Та? CHAIRMAN said: Gentlemen, now that the formalities of tho 
spocial meetings of the three different classes of shareholders are over. I 
should like to congratulate you on passing the scheme of rearranging the 


compiny's capital, which, in the opinion of your directors, will benefit 


materially th^ whole of the shareholders in the three classes of shares. 
The s:hem? of rearranging the share capital has only been put forward 
after careful and prolonged consideration, and I hope the directors will 
be amply justified in the future by increased dividends being paid to the 
shareholders, 

The diroctors have no regrets in submitting to you the accounts for 
1910, аз they consider them in every respect satisfactory. — Our capital 
account shows no alteration except on tho expenditure side. 
The net capital expenditure was only £1.880, and is represented 
almost wholly by the £1,748 sp»nt on new mains. This expenditure has 
been absolutely necessary in order to connect up new customers. The 
revenie account is the most satisfactory that it has been my 
privilege to present to yon since the formation of the company 23 vears 
ago. Compared with the previous year it shows an increas? of 
nearly £1,209, and in the profit of a similar amount. This shows that 
economies must necessarily have been effected in order to turn the whole 
of the extra revenue into extra profit. Our thanks must, therefore, be 
due, and we freely give them, to the whole of the staff. We 
spent £135 іп 'appoaling against an increase in our rating assessment. 
This Г am glad to say, was so far successful. that we succeeded 
in gatting nearly 70 per cent. of the increase taken off. but your 
directors did not feel justified in incurring the expense of carrying 
their appoal further. If, however, the local authorities attempt 
seriously to overburden the company with rates, it will become 
our duty t» prosecute app'als up to the Higher Courts. The net. result 
is that thor? іч a balance of profit to be divided between the share- 
holders after providing for depreciation, renewals, &c., of £12,905, 
compared with £11,603 for the previous year. А further £3.000 has 
besn added to depreciation renewal and resorve fund account out of 
the profits, the same as in 1900, and. after allowing for the loss on the 
sale of old meters, thor» remains a balance to meet future renewals 
and depreciation of nearly 435.00). Tho Kensington and Notting Hill 
Joint debenture stock sinking fund increases year by year. It was 
calculated ona 3 percent. basis. but as the sinking fund is being invested 
ata rate nearer 4 per cent. it should show a handsome balance in our 
favour at the end of the period. 1 do not propose detaining you with 
any further remarks. A printed report of these proceedings will be 
circulated to the shareholders, but L cannot conclude without men- 
tioning that. the increase of houses connected, which numbered 
232 during the year, is the largest for many years. and that the 
dividend of 8 рэг cent. is a record in the history of the!company. 
The company’s future prospects appear bright, as the increas? in the 
revenue for the pist two months has been maiintained, and the 
expenses remain almost stationary, so that we should still receive the 
benetit of the economies which have been effected in the past. I now 
move tie adoption of the report and accounts, and the declaration of 
the dividends set out therein. 

Mr. FRANKLIN s2conded the motion. 

А SHAREHOLDER enquired if the chairman could give them any 
information respocting an amalgamation with other companies. 

The CHAIRMAN : There is nothing before the board on the matter. 

The motion was then carried. 

Resolutions approving the re-election of the retiring directors (Sir 
Jos*ph Swan and Mr. J. T. Jervis) and of the retiring auditors were 
then approved, and a vote of thanks to the chairman and directors, and 
to the s»cretary, engineer and staff of the company having been carried 
unanimously, the proceedings terminated. 


BOURNEMOUTH & POOLE ЕСЕСТКІСІГҮ SUPPLY CO. (LTD.)—The 
capital exp2nded during 1910 was £9,256. 3s., making the total 
£152,450. 133. 54. With balance from 1909 (21.076. 16s. 8d.) the total 
available revenue for the year was £35,969, 5a. 24. Deducting a year's 
debenture interest (£8.606. 12s. 2d.) and interim dividends on the рге- 
ference shares (£5,826. 11a. 3d.), and at rate of 5 per cent. for the half-year 
to June 30 on the ordinary shares (£3,531. 5s.), and also £1,627. 198. 9d. 
for leaschold and special redemption funds and interest, writing 


£412. 143. 6d. off suspensa account. £11,464, 4s. Gd. is left for distribution. 
Payment of the tinal preference dividends requires confirmation, and the 
directors recommend payment of a final dividend on the ordinary shares 
for the half-year ended Dec. 31 at the rate of 6 per cent, (less tax). The 
total applications received amounted to the equivalent of 236.569 30-watt 
lamps (7,097 kw.), an increas- of 13.413 (402 kw.) forthe year. The total 
number of units sold for all Purposes was 3,052,238, 

Tne directora of the Richmond (Surrey) Electric Light & Power Co. 
(Ltd.) have declared a dividon/l of 6 p^r cent. on the ordinary shares for 
1910. 

BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO. (LTD.'—At 
the meeting on Friday the director's report stated that an interim 
dividend of 43. 64. per share was paid on July 1, and the disposable 
balance was £17,801. 9. 74. It was recommended to pay a dividend of 
ox. per sie» for the half-year ended Dec. 31, 1910 (£5.100) and a bonus 
of 23. Gd. per share (£2,550); £7,000 was added to reserve, and after 
writing £694 off office extension and furaiture the balanee (£2,457 23. 104.) 
abject to dirsetors fos, & ©. was carried forward. Tue chairman (Mr. 
M. Longridge) stated that while tho increase in business during 1910 had 
been sitsfactory thor» had been a considerable increas: in claims com- 
pared with the preeeding year. In the case of the claim for dvnamos the 
increas* was nearly 25 por cont. Among electrice motors (in which class 
there was prictically no insurance?) the ratio was exactly the same as in 
previous yeara—one breakdown for every eight motors insured. Daring 
the year thors had bean no explosion of any boiler under their inspection, 
The rate of increas? in the number of boilers was not so great asin former 
years. With improved designs and facilities for Inspection there was 
greater safety in working the boilers now, although the pressures were во 
much higher than when boiler insurance was first started some 50 years apo, 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The report of the 
directors for the year to Dee. 31 last states that the net addition 
to capital aceount during 1910 was £6,068. 10s. 6d., bringing the total to 
£2,147.425. 10s. 84. The total reserves amount to £370,657. 1s. 64. 
The revenue for the year (including interest) was £282,129. Fs, 5d. 
Expenses were £125,373. 183. 9d., leaving £156,755. Ва. 8d., which, added 
to £25,668. 93. 9d. brought forward. makes £182,423. 183. 5d. Interest 
required £34,576. 5s. 114. and other charges £47,057. 34. 7d., leaving 
available for dividend £100,790. 88. 114. The following dividends for the 
year 1910 are recommended (less (ах): 12%. per share (6 per cent.) on the 
preference, and 14s. per share (7 per cent.) on the ordinary shares, 
Interim dividends of 6s. per share out of the above amounts were paid in 
August. Thess dividends together amounted to £69,133, 17». 54. 
£4,000 is transferred to dividend equalisation account. and the balance 
forward is £27,656. 11s. 64. Power and heating supplies continue to 
show steady increase, the total units sold for these purposes in 1910 
being: Power 7,142.882 units, heating 1,393.845 units, total 4.530.727 
units, equal to 35-6 per cent. of the total units sold for private supply. 

The average price obtained from private consumers (for al] purposes) 
was 2-45d. рог unit (compared with 249d. in 1909 and 3.254. in 1904). 
Th^ number of consumers at Dec. 31, 1910, was 13.876 (against 13.338 at 
December, 1909), the total connections (including power and heating) 
were equal to 37,127 kw. (compared with 35,915 kw.) Units sold during 
the year were 25,183,380 (25,454,485) and the maximum supply demanded 
was 17,767 kw. (19,288 kw.) ` 

Public Street. Lighting.—Tha demonstration of improved electric 
lighting carried out by the company by means of flame arc lamps 
suspended across Cheapside, of are lamps on standards down the entre 
of Farringdon-street, and of metal filament lamps in various side streets, 
has been in operation for some months and has met with general approval. 
The whole question of the street lighting is still under consideration by 
the City Corporation. The special expenditure on thia demonstration 
amounted during the year to £2,271. 168. ld., which has keen placed to 
Suspense account. 

As the route of the City of London (Bridges) Bill (St. Paul's Bridge), if 
carried out as planned, will interfere with the company's Bankside 
property. the directors will strenuously oppose the bill in Из present 
form. The directors are also taking the necessa ry Steps for the protection 
of the oompany's interests in connection with other bills now before 
Parliament. 


COUNTY ОР LONDON ELECTRIC SUPPLY Co. (LTD.j —The capital ex. 
pended during 1910 on account of the company's London districts 
amounted to £60,140. 193. 7d., making the net total expenditure in re- 
spect of thos» districts £1.764,099. 18s. 4d. With the balance from last 
account (£3,163. 7s. 4d.) the total available revenue f. г 1910 is 
£114,093. 5s. 8d., from which must be deducted debenture interest. 
(£42,827. 4s. 6d.), interim preference dividend (£15,537. l0s.), interim 
dividend on the ordinary shares at the rate of 4 per cent, for the half-year 
to June 30 (£7,533. 6s. 8d.) and £20.000 carried to reserve for depreciation, 
repaira, renewals, &c., leaving £28,195. 4в. 6d. for further distribution. 
Tn? directors now recommend that the balance preference dividend be 
declared and a dividend on the ordinary shares for the half-year to 
Dec. 31 at the rate of 6 per cent. (less tax). These payments will absorb 
£26,837. 10s., and leave £1,357. 14s. 6d. to be carried forward. The appli. 
cations reccived during the past year amounted to the equivalent of 
3,760 kw., compared with 3,221 kw. for 1909. Th» total units sold were 
16,985,687, against 14,736,109, an increase for the year of over 15 per 
cent. The shareholders will be asked to consent to an increase of the 
company's borrowing powers from £1,000.000 to £1,200,000. in order to 
place the directors in a position to obtain temporary advances as the 
development of the business may require. 

The directors of the Bournemouth & Poole Electricity Supply Co, have 
declared a final dividend ori the ordinary shares at the rate of 6 per cent., 
making 5} per cent. for the year, 


884 


The basinesa of the Coatbridge & Airdrie Electric Supply Co. continues 
to make good progress. There is an increase of 827 kw. applied for and 
an increase of 639,653 in the units sold during the year, raising th? total 
sales to 2,692,028 units, against 2,052,375 units in 1909. 


FALKIRK ELECTR!C CONSTRUCTION SYND. (LTD.)—The report for 
1910 stated that the credit balance of the tramways company (in- 
cluding £1,938 brougoat forward) was £3,804, and it was propos:d to 
transfer the whole of this amount to the syndicat? by way of dividend. 
Tne net protit of the tramways company is £1,868, after setting aside 
£2,539 for depreciation and debiting £1,000 for sinking fund on deben- 
tures. Тае balinee at credit of profit and loss a^count of the syndicat? 
is £2,110, to which is added th» dividend from the tramways company 
£3.804. making £5,914. Таз directors recommend a dividend of 4 per 
cent, (less tax) on the shares of the syndicate (£3,923), carrying forward 
£2.20), 


FIFE TRAMWAY3, LIGHT & POWER СО. Га“ profit for 1910 was 
£11,090, and after paying interim preference dividend for the half-year 
the balance is £7,340. Preference dividend for the half-year to Dec. 31 
will b» paid and £3,590 will bo carried forward. The Power Co.'s busi- 
ness has developed rapidly during the year. Tae сотрату is under 
contract to sapply within six months all the electricity required by the 
Wemvs: and district tramways, and the directors look forward to a larg > 
ineroas* in profits this year from the Power Со. The revenue from the 
Tramway Co. is highly satisfactory. A provisional order for electric lighting 
in an extensive area in the county of Fife has been applied for. It is 
intended to extend th^ tramways and also to increase the power plant 
and distributing system to moet the increased demands for lignt and 
power. The sire capitalis to b? increased to £302,000. 


W. T. GLOVER & CO. (LTD.)—T^^ result of the trading for 1910 is a 
етй balinee of £25,705. 193. Id., making, with £11,553. 14%. 74. brougat 
forward, £37.26), 133. 84. After deducting directors’ renvinerition and 
expensss, piyiag debenture interest and appropriating £4.00) for pay- 
mont to trustees of second mortgage debenture stock, the balance is 
£24,137. 4a, 91. Peeferonce dividend requires £4,703. 63. Sd.. and after 
transferring £2.50) to first mortzig> debenture redemption fund, paying 
а divid»nd on the ordinary shares at the rat? of рэг cent. (less tix), and 
transferring £6,0)0 to reserve, the bilince forward is 2.021. 73. 84. Mr. 
А, Е. Tanner, wi for muay years has been (and who continuos to be) 
employed on the technical st ff of th» compiny, was in December last 
appointed a diretor. Ме. Henry Edmunds his resigned his position oa 
the board. 


HARROW ELECTRIZ2 LIGHT & POWER CO. (LTD ) —At th^ recent meet. 
ing of the directors reported that during 1910 86 new eonsvn^rs (горгэ- 
aonting 3.303 additional lamps) were connected to the mains. Ta? num- 
bor of eonsaimer: at the end of the year totubd 1.303, their demands 
representing the equivalent of 39,634 lamps. Tae outpat of electrical 
energy showed а favourable increass, 421,561 units having been sold, 
against 410.276 units in 1903. Та? balance profit, after deducting 
debenture interest and interim preference dividend, was $2.500. 15s. 10d., 
and th» directors recommended pryment of the final preferences divi- 
dend and a dividend on the ordinary shares of 5 por cont. (£1,666. 153.). 
leaving £459 to b» carried forward. Ап application has been made for a 
provisional order to extend the area of supply. 

The Chairman (Mr. G. W. Spencer Hawes), in moving the adoption of 
the report, said the business had maintained a steady rate of progress, 
and th» profits were sufficient to provide the customary dividends, with 
a slightly larger balance forward. Working expenses (at 2.334. per unit 
sold) were the lowest yet record^d, and were а credit to the staff. Ta? 
most notable economy effected during the year was in the epal bill, waich 
was now only 0-53d. рог unit. For an undertaking like theirs, burdened 
with heavy freight and eartige expenses, that was a most satisfactory 
figure. Those economies were largely due to the new plant which had 
been laid down at th» generating works. The resalts obtained from the 
ws? of th» new boiler and mechanical stokers have, in fact, eneouragod 
the board to equip two of the old boilers with similar automatic stoking 
apparatus, and with thoa> boilers they should then b» abl: to deal with 
the simmer load with a greater moas ir? of economy. Оле of th»? most 
striking features of the past year's operations was the inereas? of the slot 
meter business, which alone accounted for more than half of the addi- 
tional sales. Tae economy of the metal lamp had agiin reduced the bills 
of many consumers, 


t IMPERIAL T2AMWAYS CO. (LTD)—At the recent meeting Sir Сог 
White suid that the Middlesbrough, Stockton and Taoraaby Electric 
Tramways had vielded gross receipts during the past year of £51,922, 
ALinere ise of £2,252. Tas arcoars on their holding of 41.415 5 por cont. 
cumulitive preference shares of £10 eath in the London United Tram- 
wavs Co, now amounted to 11! per eent., total £50,000. 


LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY (LTO)—At tho 
meeting last week the chairman (Mr. А. W. Tait) said th» traffic revenue 
for ИНО was 13-554. pr car-mile (against 13.824. in the previous year), 
and the expense ratio was 62-06 (57-67) percent.  Pasaengers carried were 
1,424,045 (1,356,323) and car-miles run 269.872 (247,843), 


MERSEY RAILWAY CO.— At th? meeting last week the chairman, Mr. 
Jas. Falconer, M.P.. sud that if during the present year they maint ined 
the rate of net revenue which they had earned during the past half-vear, 
there would b» 33.964 available for interest on debenture stocks. Таеге 
was now nothing to suggest that the company would ever go back, and 
the hoard would be devoted to developing the traffic in every way, so as 
to he able to pay the interest upon all the debenture stocks at the earliest 
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possibl: dats, and to enable shareholders to obtain some return for their 
money which so long had yieldedthem nothing. A shareholder suggested 
that the company should make an effort to carry goods traffie by night 
and passengers by day. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTO.)—' Тһе directors’ report 
for the year ended Doc. 31 last states that the capital expenditure, which 
at th» end of 1909 amounted to £1,8903.421. Lis. 54.. has now reached 
£1,936,530. 6s. 4d., an increas? during the year of £38,108. 148. 119. The 
gross revenue for the vear amounted to £172,736. 12s. Gd., compared with 
£174,367. Os. 9d. т 1909. a decrease of £1,630. 88. 84. Working expenses 
wer» £78,232. IIs. Id.. ag inst £70,847. 15. 54.. a decrease of £1,.564.103,4d, 
The balance at credit of revenue, before providing for depreciation. is 
£94,454. 13. 54. Tao direetors have sot aside £15,000 as an addition to 
depreciation and reserve, carrying to credit of net revenue £79,454. 1s. dd. 
Та sum, with balance brougat forward, interest and dividends on invest- 
monts and other receipts, makes £91,661. 15. 8d. Deducting interest, 
preference dividend and other charges, there remains £47,271. 12s. To 
this the directors have added £3,500 from the undistributed balance of 
the Marylebone purchas?-money which was sot aside towards main- 
tenance of dividends during the development of other business to replace 
the loss of Marylebone. This increases the balance at the credit of nett 
revenue account to £50,771. 123. An interim dividend of 2s. per share 
(at the rate of 4 percent.) on the ordinary share capital (£20,000) has breed 
piid, and the directors recommend а further dividend of 33. рог shar» (at 
the rat» of 6 por cent.) on thes: sharos b» now pud, making 58. par share, 
ord percent. Tais will absorb £39,009, and leave £771. 123. to Бә сагле4 
forward. During the vear new connections representing the equivalent 
of 42,732 8 e.p. (30-watt) lamps, equal 1.233 kw., were added to the 
syat2m, making a total connection at the end of the year of 890,481 lamps. 
Since April last there has Бэя a steady incer» is» in output and revenue. 
Та? compiny his recently commenced a supply of electricity in Hanwell 
and Southall; an Act is b'ing promoted to l^galis* ал agreement with the 
District Council of Acton for acquiring their provisional order; ail 
negotiations are in progress for supplies to authorised distributors in other 
portions of the company's bulk areas. 


NEWCASTLE & DISTRICT ELECTaIJ LIGHTING CO. (LTD.)—At the 
moeting on Friday last Mr. J. B. Simpson said th? net profit would have 
been greater but for the bad efect of strikes and lock-outs inthe district, 
which extended over а considerable portion of the vear. Tne demand for 
electrical energy for lighting and power continued to increase, and during 
the next few weeks, in addition to other installations, a large colliery 
pamping plint would b» coupled to the mains. Tne low cost of electric 
lighting duo to the uss of metal filament lamps, had greatly popularised 
that method of illuminating shops, houses, &c., so that they were abl» to 
report an inereas? in the higher priced units instead of a falling off in that 
part of their business, as had been the eas» during the last few years. Та" 
Newburn station was yielding better results, and there was every reason 
to believe that with the improvement of trade in the distriet it would bo 
further improve this year. 


NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
— The revenue for 1910 amounted to £14,518. 143. 9d., an increase over 1909 
of £2,016. 43. 84. Dodu ting expenses (including interest) thor» remains 
£3,683. 2s. 8d., making. with £147. 19s. 1d. brought forward, £3,831.15.9d. 
Ta? directors recommend paymant of a dividend of 4 per cent., requiring 
£2,000 and placing £1.50) to depreciation account, and carrying forward 
£331. 13.94. Таз capital expenditur» during th? year was £2,573. 135. 4d. 
Ta^ Enfield sub-stition buildings, machinery, accumulators and furni- 
ture therein have, however (as from Sept. 30. last), been taken over by the 
North Metropolitan Electrie Power Supply Co.. and the amount of the 
account has been reduced by £7,922. 8s. 104. to £65,247. 104. 5d. 

The revenue for the year at Barnot amounted to £5,490. 03. 5d., com- 
pared with £5,123. 4s. 4d. in 1909. The installations connected at Dec. 
31 last were approximately equivalent to 18.90) 30-watt lamps. At 
Enfield the revenue was £3.079. 16%, 2d., compared with £2,555. 173. 104. 
Tae installations connected were equivalent to 14.700 30-watt lamps. 
The revenue at Hertford amounted to £3.467. 23. Ild., against £3,164. 16s. 
and th» installations connected were equivalent to 17,000 30-watt lamps. 
Th» St. Albans revenue was £2,481. 153. 3d., against £1,607. 2s. 8d.. the 
installations connected being equivalent to 19.900 30-watt lamp:. qus 
new connections made during the year to the mains in the four districts 
represented the equivalent of 9,031 30-watt lamps, making the total con- 
nections 70.50) lamps. Ta^ number of units sold during the year was 
1,027,365, compar-d with 847,543 in 1909, or an increas: of 21 percent. 


OXFORD ELECTRI?2 CO. (LTD.) —At the meeting oa Friday Sir Henry C. 
Mance said that, including £940 brought forward from last year, the profit 
was £15,481. After deducting £2,014 for debenture interest, &e., and 
writing off £918 on account of hire parchass installations, ther? remained 
&12.153. The directors proposed t» pry a dividend at rat? of 71 per cent. 
on the ordinary shares (of which 3 por cent. was paid in September). and 
they also proposed to add £2,370 to reserve and renewal of plant account 
and carry forward $969. This renewal of plant fund has been charged 
with the value of the plant which it had been necessiry to replace during 
the усаг. Although they generated over 50,000 units more, their coal 
bill had decreased, notwithst nding the price of coal averaged the same 
in both years. The income had increased, notwithstanding the in- 
creasing us? of metal filament lamps. They had added 140 new eon- 
sumers. They estimated the lamps added as equivalent to 8,000 30-watt 
lamps. In regard to the tramways, thinga still seemed to be in abeyance. 
He believed there was an objection to the us» of overhead system; but, 
while he should be the last man to suggest that the streets of their fine, 
old, historie city of Oxford should be distigured by the erection of ugly 
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tions for the erection of further generating stations, two of those would be 


poles, still he thought there should be no difficulty in designing a standard 
which should be graceful, and to which even the most fastidious would 
not object. The only alternative to the overhead system was that of 


self-contained traction. 


PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—' The chairman 
(Sir W. Evans-Gordon) gave particulars of the progress of the company 
at the meeting last week. The traffic revenue had risen from £156,859 
in 1909 to £178,957 in 1910, and the number of passengers carried from 
16,931,000 to 19,446.000. Operating ex penses of the tramwa уз increased 
from £80,370 to £05,495. Lighting receipts increased from £68,958 to 
£83,796. During the year arrangements had been carried out to supply 
power to the Paraense Lighting Co. (the shares of which had been pur- 
chased by the company) from the supply mains of the Para Electric ('o. 
From that source they obtained 355 new consumers. In addition. they 
also connected 470 new consumers to the mains, making a total increase 
of 825, or 41 per cent., during the year. The total connections, based on 
the equivalent 16 c.p. lamps, increased from 35,000 to 45,460, or 30 per 
cent. The total earnings of the undertaking in Para for the year had 
been £136,880. or more than £30,000 above the corresponding period for 
1909. After payment of London expenses and interest on debentures 
stock there remained £91,104, against £60,590. The preference dividend 
absorbed £17,700, leaving £73,404. In order to strengthen the reserve 
the directora only recommended a dividend at the rate of 6 per cent. for 
the last half-year, making 10 рег cent. for the whole year, crediting 
£28.000 to the res?rves, and increasing the carry forward by £6,479. 


REES ROTURBO MFG. CO. (LTD.)—The report for the year ended 
Oct. 31, 1910, states that, after paying interest charges and including 
£1,978 brought forward, the profit is £6,519. In view of the necessarily 
heavy expenses incurred in establishing the Rees Roturbo business, the 
directors do not propos to appropriate any ot this amount to payment of 
dividend on the preference shares, but to write £3,163 off preliminary 
expenses and carry the balance (£3,456) forward. "The year's trading 
was adversely affected by tho continuance of the general trade depres- 
sion, with the result that the first six months showed a considerable de- 
creas? in the amount of orders booked. The second six months showed а 


rapid and substantia] recovery. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LT2.)— During 1910 558.492 
units of electrical energy were sold for lighting. against 546,022 in 1909 ; 
but owing to the tramways company having discontinued its winter 
service and its consequent failure to take its contract supply of energy, 
the total number of units supplied for all purposes fell from 846.022 to 
832,879 units. The cheapening of the electric light due to metal filament 
lunps continued to attract new consumers, while there was an increased 
us? of energy for power and heating. During the year a showroom was 
opened at the company's ойсо, with satisfactory results. After placing 
£1,000 to depreciation there was a balince of £3.768. 3s. Id. A dividend 
is recommended of 3 por cent. for the year, absorbing £3,099. 


SHAWINIGAN WATER & POWER CO.—The report for 1910 states that 
the total revenue amounted to $391,000. After making provision for 
interest charges, operation and maintenance expenses, the surplus was 
$410,100. Quarterly dividends at rate of 4 per cent. per annum have 
been paid, and $35,000 has beea transferred to reserve, while $15,600 
has been applied to contingent rebates, leaving $25,100 to b» carried 
forward. "The gross income for the year increased by $171,900, and 
the net revenuo by $85,090. Having in view the increased dem inds 
by consumers of power, the directors found it necessary to extend the 
plant at Shawinigan Falls, and, after consideration, it was decided to 
proceed with a hydraulic development capable of producing 75,00) n r. 
This, with the present station cipacity of 55,000 Н.Р., will eventually 
give a total installed capacity of 132,002 E.H. P., while, in addition, the 
company's capacity available for sale аз water-power exceeds 50,00) n.r. 
Arrangements have been made whereby the Montreal Light, Haat & 
Power Co. will obtain its entire future supply of hydro-electric 
power from this company. The company’s interest in the Moatreal 
Light, Heat & Power Co. has haan increased to 10,020 shares. Saveral 
important contracts have been entered into for additional supplies of 
power, anl tli» directors consider that the prospects of increased 


business during 1911 are of the best. 


STEWARTS & LLOYDS (LTD )— After setting aside £70,000 for depre- 
ciation the directors recommend dividends for the half-year ended Dec. 
31 on the preference and preferred ordinary shares of 6 per cent. and 10 
per cent. respectively and Is, per shar» on th» deferred shares. £32,002 
is boing placed to reserve and £83,000 carried forward. For 1909 the 
dividends were the same, and £31,163 carried forward. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
At the meeting on Tuesday the chairman (Mr. J. B. Simpson) suid that 
th» capital expenditure on the generating stations of the company was 
£133,522. 118. 5d., an increas of £23,152. 4s. 7d. during the year. The 
Newport generating station had been extended, and the plant capacity 
was 5,100 kw., all of which had been completed and paid for: the in- 
Stallation was proving advantageous t» all parties, and was yielding ап 
entirely satisfactory return. The third and smallest of their generating 
stations (at Tees Bridge) had not been in regular operation during the 
Whole of the year, but they expected to be able to tak: over the plant 
from the contractors at an early dato. Tho profit earned was 
£21,014. 133. 3d.. an increas of £5,439. 63. 8d. over 1909. Their invest- 
mentin the Bankfoot Power Co. had yielded a return of 10 percent. Out 
of the available balance (£18,517. 17s. 10d.) the directors proposed to pay 
8 per cent. for the year (compared with 7 per cent. in the two previous 
years), and to carry forward £6,047, 15s. 24. In regard to the negotia- 
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in the area of the Cleveland Power Co., one being for the utilisation of 
exhaust steam from the Port Clarence Iron Works of Messrs. Bell Bros., 
and the other for the utilisation of exhaust steam from the Lackenby 
Iron Works of the Tees Furnace Co. Satisfactory preliminary agree- 
ments had been made with the power company in respect of those gene- 
rating stations, under which the Waste Heat Co. would receive a regular 
and remunerative return for the use of the generating plant, and a further 
profit on all the electricity generated by using the waste heat. The 
directors had under consideration a third new agreement for the erection 
of another generating station, but negotiations had not reached the stage 
at which he could refer to the agreement more than in a general way. 
The directors will avail themselves of the opportunity of taking up further 
shares in the Bankfoot Power Co., which will be issued to provide capital 
for extensíons which are being carried out at the generating station at 
Bankfoot, and for a further generating station which that company is 
proceeding to erect at Bowden Close under agreement with Messrs. 


Pease & Partners. 


NEW COMPANIES, MORTGAGES AND CHARGES, 
AND RECEIVERSHIPS. 


NEW COMPANIES. 


BERKS (LTD.) (114,152.) —Reg. March 3. capital £1.000 in £1 shares, 
to take over a licence to make, vend and use electrically operated foun- 
tains, and to adopt agreements with A. D. Southam and Gi. Е. Berks. 
Private company. First directors: G. F. Berks (governing director) and 
A. P. Evens. Reg. office: Vernon House, Sicilian-avenue, Bloomsbury, 


London, W.C. 
А. 8. CARTER & CO. (BELGIUM) (LTD.) (114,500.)— Rer. March 4, 
capital £2,C00 in £1 shares, to carry on the business of electricians, 
engineers, suppliers of electricity, manufacturers of and dealers iu 
electric and other apparatus, &c., and to adopt an agreement with 
J. Wenk. Private compauy. J. Wenk is permanent chairman and 
managing director. Reg. oftice, 1074, Strand, London, W.C. 


EPANDEM CO. (LTD.) (114,506.)—Reg. March 4, capital £15,000 in £1 
shares (10.000 preference), to take over the business of electrical and 
mechanical engineers and manufacturers carried on as the Efandem Со, 
at Birmingham and London. Privatecompany. First directors are W.J. 
Fahn and W. Howcroft. Reg. office: 71, Temple-row, Birmingham. 


ELECTRICAL CONDUITS (LTD.) (114.£13).—Reg. Feb. 27, capital 
£5.000 in £5 shares, to carry on the business of electrical conduit and 
fittings manufacturers, е. and to adopt an agreement with В. W. 
Incledon and А. К. Incledon. Private company. First. directors : 
W. B. Incledon and А. К. Incledon (both permanent). 

PRED PRICE & С). (LTD) (114.372).—Reg. Feb. 24. capital £2,000 
in £1 shares, to carry on the business of electricians, electrical engineers 
and contractors, garage keepers, suppliers of electricity, petrol or other 
motive power. Private company. F. Price is first managing director, 
Reg. office, 6 and 7, St. John's-square, Cardiff, 

HERD & SMITH (LTD.) (114.469.)—Reg. March 2. capital £2,000 in £1 
shares, to take over the business of manufacturing electricians, electrical 
engineers and contractors carried on independently by W. М. Herd and 
Е. W. Smith, of Liverpool. Private company. First directors: W. M. 
Herd and Е. W. Smith (managing directors). Reg. office: 9, Edmund- 
street, Liverpool. 

INTERNATIONAL RUSSIAN CORPN. (LTD.) (114.310).—Reg. Feb. 21, 
capital £200,000 in £1 shares, to construct and work railways, tramways, 
electric lighting systems, electrical апа other power installations and 
works in the Russian Empire or elsewhere, to carry on business as com- 
pany promoters, contractors, &c., and to adopt an agreement with tho 
Russian Mining & Commission Co. Private company. First directors, 
His Excellency Michael Michaelovitch Federoff and a second director 
nominated by him; L. Albu and J. S. Austen, C. L. Dreyfus and H. H. 
Harjes; J. С. White апа a second director nominated by him: and 
B. B. Soldalenkow. Reg. oftice, Winchester House, Old Broad-street, 
London, E.C. 

PFARSONS (ELECTRICIANS) (LTD. ) (114,511.)—Reg. March 4. capital 
£2,000 in £1 shares, to take over the business of electrical, mechanical 
and sanitary engineers, &c., carried on at Manchester as H. Pearson & 
Co. Private company. First directors are Hannah Pearson and С. Н. 


Pearson (managing director). 
STATUTORY RETURNS. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—The capital in return to 
Dec. 19, 1910, is £400,000 in £5 shares (30,000 6 per cent. cumulative 
preference) 30,000 ordinary and 30,000 preference shares taken up. 
£5 per share called up оп 30,020 preference and 4,000 ordinary. 
£170,000 paid. £130,000 considered as paid on 26,000 ordinary. Mort. 
gages and charges, nil. 

ARCHIBALD J. WRIGHT (LTD.) – In return to Jan. 12 capital is £3,000 
in £1 shares (2,980 ordinary and 20 deferred). 2,007 ordinary and 6 
deferred shares taken up. £1 per share called up on 7 ordinary, £7 

id. £2,006 considered as paid on 2,000 ordinary and 6 deferred, 


Mortgages, nil. 
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BROOK, HIRST & CO. (LTD).—Return to Dec. 12, 1910, gives capital 
as £20,000 in £1 shares. 12,500 shares takenup. £12,500 considered as 
paid. Mortgages and charges, £7,000. 

BURMAH ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Heturn to 
December, 1910, gives capital as £200,000 in £5 shares (20,000 pre- 
ference). All shares taken up. £100,000 paid on the preference. 
EM considered as paid on the ordinary. Mortgages and charges, 
nil. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The capital in 
return to Dec. 8 is £50,000 in £1 shares (30,000 preference). 25,973 
preference and 15,472 ordinary shares taken up. £1 per share called 
up on 12,566 preference and 5,804 ordinary. £18,370 paid. £23,075 
considered as paid on 13,407 preference and 9,668 ordinary. Mortgages 
and charges, nil. | 

DURHAM & DISTRICT ELECTRIC TRACTION CO, (LTD.)—In return to 
Dec. 28 capital is £30,000 in £1 shares. 7 shares taken up. £7 paid. 
Mortgages and charges, uil. 

ELECTRICAL INDUSTRIES DEVELOPMENT CO. (LTN.)—According to 
return to Dec. 31, 1910, capital is £25,000 in £1 shares (20,000 pre- 
ference). 9,097 preference and 5,060 ordinary shares taken up. £l 
per share called up on 4,007 preference. £4,007 paid. £10,000 con- 
sidered as paid on 5,000 preferred and 5,000 ordinary. Mortgages and 
charges, nil. 

SUPPLIERS CONSTRUCTION CO. (LTD.'—Return to Dec. 29, 1910, 
gives capital as £350,000 in £5 shares. All shares taken up. £350,099 
paid. Mortgages and charges, nil. 

THOMPSON, RITCHIE & CO. (LTD.)—Return dated Jan. 15 gives 
capital £15,000 in £10 shares (700 preference). 700 preferenze and 190 


ordinary shares taken up. £7,200 paid. £1,700 considered as paid. 
Mortgages and charges, £2,500. 


MORTGAGES AND CHARGES. 


CARMARTHEN ELECTRIC SUPPLY CO. (LTD). —Particulars of £3.000 
debentures, created Feb. 22, have been filed, amount of present issue 
being £2,300. Property charged : the company's property, present and 
future, including uncalled capital. No trustees. 


CHAGFORD & DEVON ELECTRIC LIGHT CO. (LTD.'—Particulars of 
£1,000 tirst and second debentures, created by resolution of Jan. 16, 
have been filed, whole amount being now issued. Property charged : 
company's undertaking and property, present and future. No trustees. 


CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—Further charge 
on freehold hereditaments at Crossways, Church Stretton, Salop, dated 
Feb. 15, 1911, to secure £120. Holder: Е. Bond. | 

COWANS (LTD.)— Debenture dated Feb. 14 to secure £300, charged оп 
the company's property, present and future, including uncalled capital. 
Holders: T. Ч. Cowan and P. Still. 

ERNEST SCOTI & MOUNTAIN (LTD. —Particulars of £35,000 second 
debentures, created by resolutions of Dec. 18. 1906, and Jan. 13, 1911, 
have been filed, amount of present issue being £10.000.— Property 
charged: company’s undertaking and property, present and future, 
including uncalled capital. No trustees. 

EXPRESS CABLE INVENTIONS (LTD. )—Particulars of £6,000 deben- 
tures, created Feb. 3, have been filed, whole amount. being now issued. 
Property charged: company's property, present and future, including 
uncalled capital. No trustees. 

HILO MFG. CO. (LTD.|—Puarticulars of £2,000 debentures have been 
filed. Amount of present issue #500. Property charged, company's 
undertaking and property, present and future, including uncalled or 
unpaid capital No trustees. 

LEEDS ELECTRIC CO. (LTD.)-—Particulars of £1.000 
secured by trust deed dated Feb. 3, 1911. has been filed. Amount of 
present issue £600. Property charged, company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. 

MORRIS & LISTER (LTD. )— Particulars of £4,500 debentures have been 
filed. the whole amount being now issued. Property charged. company's 
undertaking and property, present and future, including uncalled capi tal, 
subject to first debentures. No trustees. 

MORRIS-HAWKINS (LTD.)—Memorandum of satisfaction in full. on 
Jan. 4 of charge dated Sept. 3. 1908, securing £1.500, has been filed. 

NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)—l«sue on Feb. 
15 of £2.000 third debentures, part of a series of which particulars have 
already been filed. 

PREMIER ELECTRIC CONTROL (LTD.)—Debentures dated Feb. 1 to 
gecure £2,800 and 7 per cent. interest, charged on company's under- 


taking and property, present and future, including book debts and 
uncalled capital. Holder: P. D. Hamilton. 


debentures, 


RECEIVERSHIPS. 


C. & А. MUSKER (1901), (LTD.)—T. В. Ronald, of “ Glenthorne,’ 
Putney Park-avenue, London, S.W., ceased to act as receiver or manager 
on June 29, 1910. (Notified Feb. 20, 1911.) 


SALISBURY & SON (LTD.)—T. В. Ronald, “ Glenthorne," Putney 
Park-avenue, London, S.W., ceased to act аз receiver or manager on 
May 27. 1910, (Notificd Feb. 20, 1911.) 


CITY NOTES. 


MEMORANDA (March 9).—Bank rate 3 per cent. (March 9, 1911) 
Price of silver, 2384. per oz. Consols 80; —814 for money ; 811—81j 
for account, Consols Pay Day, April 1 ; Stock and Shares Continuation 
Days, March 22 and April 10 ; Ticket Days, March 25 and AD 11; Pay 
Days, March 10 and 24; Mining Shares Carry Over Day, March 21. 
Prices ок Metars (London).—Copper, cash, 541; three months, 
55%. Lead, English, 153—131; foreign, 15{—15 & cash, 1354 —13) 
three months. Spelter, 22; —23. Tin, English, 1814—1824; foreign, 
183 cash, 1824 three months. Iron, Cleveland, cash, 48/8, three 
months, 49/6. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— A dividend of 6s. 
per share, making 10 per cent. for the past year, has been declared ; 
£36,000 has been placed to reserve and depreciation and £42,000 carried 
forward. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
directors, after crediting depreciation account with £1,707, and carrying 
£8,000 to reserve, have declared a final dividend on the ordinary shares 
at the rate of 11 per cent. (making 10 per cent. for 1910), carrying forward 
£7,443. 

COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
the Register of Joint Stock Companies on Feb. 21 :—Conduits & Fittings, 
General Electric Inspection Co., International Teleseriptor Synd., Light & 
Heat Co., Shippey Bros., Simplified Underground Conductor Co., Tele. 
phonie Bell Push Synd. 

The following were struck off the Register on Feb. 24. :— 

Accessible Battery & Engineering Co., Ashford & District Electric 
Supply Co., Automatic Circuit Breakers, Bastian Mercury Vapour 
Lamp, British Accumulator Co., British Are Lamps, Camberley Electric 
Supply Со.. Crawford Electric Lamp Synd., Ekstromer Accumulator Co., 
Electrical Mining Co., Electric Loco Motor Propulsion Co., Farnham & 
District Eleetrie Supply Co., Gould Storage Battery Co., Lens Lamp Co., 
Mercedes Petrol Electric Co.. Nottingham Electrical Co.. Phillips Railway 
Signalling Synd. (1907), Simplex Gas Engine Starter, Traction Corpn. 

DAVIS & TIMMINS (LTD.)—The directors recommend а balance 
dividend on the ordinary shares at the rate of 10 per cent. for the half- 


year ended Dec. 31 Jast (making 8 per cent. for 1910), together with a 
bonus of 21 per cent. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors have decide] 
to pay, in addition to the dividend at the rate of 10 per cent per 
unnum on the preference shares, a dividend at the rate of 4 per cent. 
(tax free) on the ordinary shares, both for the half-year ended Dec. 31, 
and payable 1st prox. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—Quarterly dividends ar? 
announced of Зх. per share on the preference and 2s. per share on the 
ordinary shares. 

HADFIELD'S STEEL FOUNDRY CO. (LTD.)—The directors have de- 
clared, in addition to the interim dividend of 1s. per share, a further divi- 
dend on the ordinary shares of 2s., along with a bonus of 6d. per share, all 
tax free. £33,280 is carried forward. 

HUELVA GAS & ELECTRICITY CO. (LTD.)—The net profit for 1910 was 
£2,964, making, with balance brought forward (£769), a total of £3,753. 
The directors recommend a dividend of 4 per cent. (tax free), after writing 


£2.000 off for depreciation of gas and clectric plant, leaving £733 to be 


carried forward. 
LIVERPOOL DISTRICT LIGHTING CO. (LTD.) —4 dividend at the rate 
of 4 per cent. per annum is recommended for the past half-year. 
NEWCASTLE.UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The dire-tors 
have declared a dividend of 4 per cent. for 1910. 


ЗАО PAULO TRAMWAY LIGHT & POWER СО.—А quarterly dividend 
of 21 per cent, has been declared on the capital stock. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed March 16 a special settling day in a further issue of £20,000 
£100 41 percent. first mortgage prior lien gold bonds (Nos. 4.418 to 4,617) 
of the Montreal Water & Power Co., a further issue of 10.723 £6 
fully-paid 6 per cent. cumulative preference shares of the United Electric 
Tramways of Montevideo ( Ltd.), and 6,000 additional $100 shares of the 
Sao Paulo Tramway, Light & Power Со. (Ltd.). The Committee have 
heen asked to grant quotations to a further issue of £20,000 £100 44 
per cent, first mortgage prior lien gold bonds (Nos. 4.618 to 4,817) of 
the Montreal. Water « Power Co., 250,000 £1 fully-paid shares of the 
Waste Heat & Gas Electrical Generating Stations (Ltd.). and a further 
issue of £20.000 second mortgage debentures of the Bombay Electric 
Supply & Tramways Со. (Ltd.), and also to appoint special settling days 
in and grant quotations to scrip (fully and partly paid) for £1,250,000 
4 per cent. preference stock of the London Electric. Railway Co.. and а 
further issue of $1,500,000 capital stock of the Shawinigan Water & 
Power Co. 

VICKERS, SONS & MAXIM (LTD.)—The directors recommend а final 
dividend of 1s. per share on the ordinary shares, making 2s. per share (or 
10 per cent.) for the year, carrying forward £103,970. 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared the 
second quarterly interim dividend of 3s. per share (tax free) for the year 
ending June 30, 1911, being at rate of 6 per cent. per annum. The 
transfer books will be closed from the 18th to the 24th inst. inclusive, and 
the dividend will be payable on the 25th inst. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC |ELECTRICAL COMPANIES’ SHARE LIST. 


Business 


Londoa Stock Exchange Com:ulttss have declined to quote these, 


RECEIPTS. 
Ы— ——PÀá LA —— " Eres | Rr | omom | Garr 
LINE, Week ша. А. E DEI а _Маг. $. |Үпірво "U^ | Мл 8_ 
ended. (a) No. of Amount. inc. or Dec. E jd ov: 
E à 2 Electricity Supply. ИИ 
is ЕЕЕ 0 аг es oe 
Aberdeen Corporation ....| March 1 72; 39 | 55053 10) 5/0 | Boarnemouth & Poole Elec. Sup. Ога, „-..| 88-9 |519 р E m 
vh 3, 19) Airdrie .....-.seeseeneces| Feb. 24 8 | "662 10 3/6 | Бо, Per Cont. Cum, РгеЁ............] 91—99 | 4 12 3) Fob, Aug | = | n 
. Anglo-Argentine .......... 9 | 441,134 10; 6/0 ' :Do. 6 per Cent. Cum. Second Pref. ...... : * Tul is 
m ^ ed. 91 —103 | 4 7 6| Jan, July 
опр," Ashton-under-Lyne ...... 49 18,545 4 X | Do. 4$ per Cent. Deb. Stock (red.) ......| à 5 683 Marh....| + ‚ 
ri Ts Ayr Corporation .......... 1 12.218 2 se Srempton & папе оя Elec. Sup. Ord. .. n7 2f | Mar Sept | .. : 
| М Barns! объоотооооофово в | А ; ‚ п ей. ор cde жге tees — , j^ А 
аа" Barrow ИЛИ 8 1,743 [| St. | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stock Ы а : n 6 | o wes 4р 
; Bath Electric Trams, Ltd... 9 | 5767 5| 2/6 | Charing Cross (W. End & City) El. Sup. Co. umi ero ve NN. 
90 Monthy Birmingham Corporation .. 48 | 333,543 | 5 2/2 | Dea ира ene Pref, „оочень о 95—97 |4 26, Jan, July b 5 
5-3 Birmingham & Midland.... 8 6,656 4% | Do. 4 per Cent. Deb. Stock (161) ...... ile ace 2 pu 7 
|; foreign Blackburn Corporation .... 49 | 51,204 43% | Do. 4j per Cent. Deb. Stock (red.) ...... 31-4 5 3 О | Jan, July | 4%, .. 
usd Blackpool and Fleetwood .. x s 5| 2/3 | Do. City Undertaking 44% Cum. Pref. к dde 
83 ^^ l Ord 60:24 4 —4 5 5 0 arch .... | 
50, thre Bolton Corporation........ 42 Ho 5 д9 И ей А 92 —10114 9 0! June, Dec ; | Я 
озоооохово оо ооо A у Vo. per nt. DeD. s op) ee Pere ЖЕ , 1 2 
r Bournemouth Corporation 48 | 83517 10! 6/0 | City of London Electric Lighting Ord. .... ето s 
Bradford Corporation...... 48 | 245,861 6/0 Do. 6 per Cent. Cum. nee ке: 19—33 | id 0 | 12s Dec D us 
dnd Brighton Corporation...... $48 5% | Do. 5 рег Сеп+. Deb. Stock (г күтө.) 11100 —103 14 7 6) Tan July | 1014; ,. 
Ее Bristol Trams & Carriage .. 9 4% Do. 4j pir Cent. 2nd Deb. Stok (red.) .. 2 | Дам, бек. wl co 
апар, Burnley Corporation ...... 48 .. | County of Durham Б D. Or ce aaa д 
Ш] ШЕ Burton Corporation РЕ 48 5% Do. 5 per Cent. non Gum. l О á тоосго о 71—84 5 19 5 | Feb, Aug ! 8 
Bury Cor ation wu. S ө» $48 | ү : | 4/0 County of London Elec. Supply. ГО. сьооье 101—1} 5 16 0 | Mar, Se t 11[ 115 
^ Calcutta Tramways Co..... 9 1ч505,146 6/0 | Do. 6 per Cent. Cum. Pre od) MEE TUER ee Тап, Jaly в n 
1. Ts ; Redruth ...... 9 8 | St | 44% Do. 44 рег Cent. Deb Stock (red.) ...... Nor | 101! : 
1 vamborne- 0/ d eb St k *es.:09t956 97 —102 4 8 0 Мау, ov ° 
Dt. Cardiff Corporation. . . . .. ..! 49 | 108,749 44%] Do. Second Deb. Stock ....... ne dca $450 AP OE. Жу 
d ав еее 8 457 А E 
mae Central London Railway .. 9 | 48.614 лы pe ah iat атаа ne Б ша ЫЕ Ke Rx Л, 
rid пашата piel LE do 9 | 31919 4/3 | Hove сым с 61—78 [519 3| April, Oct | 7| 6i 
City of Birmingham а, 8 | 21,760 «| tire | Isle of Wicht E L. & E Co, Deb, SE o Боле S die я 
Te ПН Colchester Corporation .... 3 © ee t. ist Pref. p 5—5 |5 с Oj Jan, July | ++ | æ 
i Cork Electric Trams Со..... 9 3,654 | 6% | Do. 6 per Cent. Ist Pref. ......... Ue 93—35 |4 40 : Pe ee 
Fra De t & Dist, Trams .. 8 3,265 4° Do. 4 per Cent. Deb. Stock (ге3.)........ ° 
is VOUpOr 48 10,432 4% | Kensington & Knetbg. Co. & Notting Hill 
ud Dover рл: кез 9 Co. (Joint Station) 4% Deb. Зюсх (red.) ..| 96 —9 |4 1 0 | April, wid v" æ 
SUE Dub Und e 9 | 44,429 41% Kent Elec. Power Co. Itred Deb. Stk... .... 80—06 |5 7 0 Jan, apte | 
i: ides: „зу... 8 5,56 1/2; tLondon Electric Supply Ога. ............ $— | ‚е 
Dudley-Stourbridge | 3/0 | tDo. 6 per Cent. Pref...........- .......| 4{—5р |517 0° Mar, Sept 
Dundee Corporation ...... eal odor % | Do. 4perCent. Ist Mort. Deb ..........| 91 —94 | 4 5 9, Jan, July 
p А East Ham Council овоогоо е • 49,834 2% о. рег ent. $ S: Ord ns 41 —4} 4 17 6 | pril, Oct i 
ЗЫ Exeter Corporation........ 15,108 20 ЗРО ав. АИ Е Е o i cm jan. July | 
A Gateshead & Dist. Trams .. ж 4% | Do. | per Cent. Deb. Stock Ist Mort. ... 101 —:01 4 6 6 | June, Dec 
En Glasgow Corporation ...... 396 1% Do. 3j рег Cent. Mort. Deb. Stock (геї) | 34 —87 |4 0 6 | Jan, July E 
ae een Мурун чы um i MORE о ио pees 411 0 | 
14 Gravesend-Noxthfleet...... 1,353 А neve а МА +00 Feb, Aug | 
ne Great Northern & City Rly.. 14,301 2 немсе Күс ен po Bref es 4 50 4 17 6 | Fed, Aug 
Greenock & Port Glasgow .. 4.512 Ф| Do dus Cent. Ist Mort. Deb. ........| 98 —102 14 10 0 Jan, July | 
Hartlepool Tramways .... 1,623 41% " ам Elec. P Suo. 5 Morts. 974—9) | 506 d 
j Hastings Elec. Trams Co. ..| Mich 2 6,164 S N ELS Lem bor e| Lais, 318 0 | Feb, Aug 
| Hong Kong ......... ых $69,817 5% А R L:c. Lt. Ur о м. yt $ [4 6 0, Feb, Aug 
bi Hull Corporation... .. ..... E (pia pu cu ...| 99-400 | 3 13 0| Jun Dec 
m Ilford District Council. ..... 25.057 -0 X ce x " Ord Е. 17 —13f | 5 13 0 March .... 
| 119 6/0 | Notting Hill Electric Ord... 
E Ilkeston District Council . 6, Oxford Eleztric O-d ees sss esl 6-91 15 4 0 | March.... 
n Ipswich Corporation ...... 19,89) ay De. 4° Dab. НИ 93 —95 | :s » | 
lile of Thanet Со. ........| s Sis 5/0 |tSt. James’ & Pall Mall Elec. Ord... ......-- 87 121 2 | Rb Aus : 
! arrow Serer eveeteee geese 20. ГА оооооо ее eevee ene oO: ео, 
Lir Ea elghley Corporation. $$. March 8,535 3/6 des : Pn Dat Stock (red ) ооо Bo! — 33 3 19 6 ап, July 
[3 Kidderminster & District ..| Feo. 633 ^^ emithR ^g kets Electric Sup. Ord... H=: e dn FR 
2 Kilmarnock Corporation ..| March 4 6,372 . South L d f El:ctric Supply Ond... n 0—3 518 6 April .... 
3 Kirkcaldy Corporation .... ee 5% Do 5% ist Mort. Sto-k (r х). основе: 191—108 | 4 16 0 Ka | 
ч Lanarkshire Trams Co. ..../ „n nes * | South Metrop’n Elec. Lt. & Power Ord. ... — | a T 
Lancashire United ........| _,, 10,35) 0/88 | Ро. 7 рег Cint. Cum. Pref, ............ 1—1} |6 4 2| Feb, Aag 
И, °"ватїп&!оп..............| Feo 992 44% | Do. 4} Ist Deb. 545% (red.)............| 97—99 |41 0 | April, Ost 
Leeds Corporation еооооее г Ma ch 4 339,753 o Urb Electric Su ] O'd RSS 6—5 ae April, Oct 
z Leicester Corporation....../ 4, 20226 2/6 Do. 5 p?r Cent. Cum. Pref. она, 1—2} T April, Ozt 
Leith Corporation ооеоооо о о » 21.951 4 и Бо. 4} per Cent. Ist Мо:+. Deb. ооеофео 83 —85 5 6 0 April, Oct 
р роп ки MS Fel : An 7 Westminster Elec. Sup. Отд............» e 5 16 O| Mar, ma | 
ue rporation ‚| Feb — i 
Г; Liverpool Overhead Rly, ..| March 5 12,358 2/3 | Do. 44 рег Cent. Cum. РтеЁ............ t |4 3 6/ Jan, July ' 
i Llandudno&ColuynBayRy. | _„ 3 „099 Electric Railways and Tramways. 
г *London County Council ....| Feb 1,955,922 3 
wonuon Elec. Ку. Сә.......| March 4 127,740 Bath Elec. Trams Pref. Ord............... } —й Е р: July i 
" Londcn United .......... » 47,015 Ро. 5 perC:nt. Cun. Pref. ............ P — 5 60 15 а 
Т Lowestoft Corporation ....| > 3,525 Do. 4i Ist Mort. Deb. Stock (ге1.),...... 83 33 Am prit, | 
J Maidstone Corporation .. » 8,206 % |, В'ћат & Midland Trams 4j Ist De». Stock. m RE Ji uly 
i Manchester Corporation. . " 744.213 % || Bristol Tramways & Carriage Ord. ........ Я a3 я 2 0 eb, Aug 
y Mersey Railway *e*íe*t04024*9 т 18.179 А i Do Cum. Prof. ee Oe Oy ior i63 3 18 3 Feb, А, 
Merthyr ....... РУТЕ ware} Feb. 1,402 Do. 4 per Cent. Debs. .............. | = June ps 
ı Metropolitan Dist. Railway. March 4 105.058 i British Electric Traction Ord. ма № Н —2 4 oe Pg vi 
| Metropolitan Elec. Trams ..| Feb. 24 53,037 . D>. 6 per Cent. Cum. Pref, .....,...... 8—4 t ve AI os 
| Middleton .............. i 2.158 232 % | Do. 5 par Cent. Perpetual Dsbs.........| 9 —99 |5 1 0 MIN 
Nelson Corporation........| March 7,028 D». 4} pər Cent 2nd ОЬ. Stozk........ ái zs 513 0 Fer’ А 
Newcastle-on-Tyne Corp. ..| ,, 131,137 | 3% | Central оп іол Ordinary Stozk ..........| 65 —58 |4 i^ 6 Feb AUE 
Newport (Mon.) .......... " 32,750 | Do. 4per Cent. Pref. Stock ....... .....| 54 —8> | 413 0 A , 
Northampton Corporation..| _,, 23,424 Do. Deferred Stock ........... ае or c 4 о 0 p Jai 
Oldnam, Ashton & Hyde Feb. 3,975 % | ov. 4 per Cent. Ое5з.................. «01 —103 | 317 9| Jan, On 
Oldham Corporation . Marca 5 90,35) City of Birmingham Trams, 5 % Cun. Pref. 4i» 4 18 0 P od m se 
Perth (N.B.) Corporation á 6,878 Do. 4 per Cont. 154 Mort. Debs. ........ 55 —190:4 00 FOL A 3l3 : 
Perth (W.A.) Elec. Trams..| ,, 14,854 City & South London Rly. Con. Ord. ..| 273-395 | 417 6 ei AUR } 
eterborough ............ Feb. ‚750 Do. 5 percent. Perp. Pref, (1891) ...... i. —103 5411 9 Fou” Aue e | 6 
Portsmouth Corporation Maren 4 95,627 Do. (1896) ee ee ee oe ee i о о 2: dn 4 d 6 Feb’ Aue е ее 
otteries оозаое о [EN Feb, 14,363 Do. (1901) ходе ооо ооо ово ооо ово» аи iis 0 Feb’ Aus 100 ee 
Preston Corporation ......| March 1 34,927 Do. (1993)_................... II ус [14 19 0 Му NE s 
Rotherham Corporation... es 30,655 Do. 4 p2r Cent. Perpstual ОзЬз.........| 10. ini 3 18 3 ау, А оу | .. oe 
Rothesay ......... ооз Feb 24 333 Dublin United Trams, 6 per Cent. Pref.....| 12—13} |410 € | Feb, Aue oo 
Salford Corporation ....../ March 6 226,073 Gateshead and District Trams Ord.........| 8—8 |617 0 ay HET 
eerness ........... eO Fob. 24 32 Gt. Northern & City Rly. Pref. Ord. (4%)... i—i oe eb, 508 ij 
Sheffield Corporation ......| March 239,069 Hastings & District Elec. Trams, 696 C. P. ;i —14 = pos Ort as T 
Singapore Trams......... " $40,183 Do. 4{ Deb. Stock ооо ооо фоетосье 3 —78 5 1 6 Ee Sect ee ee 
South Metr»politan....... Feb. 21 5,243 Imperial Tramways Ord. ооо ооо оереоо 4 5 ee Mar, Sept iix ca 
South Staffs.......... “ay х" 6,543 $Do. 6 per Cent. РгеЁ.............. eee ys 5 "о Jan 2р "* | же 
Southampton ............| March 52,323 Do. 4] per Cent. Debs. S MEE er: es ani BE LP 
Southend Corporation i 27,077 I. of Thanet E. T. & Lt. 5 per Cent, Pre: .. 5 а 445 0. Jan July Ss .. 
Southport Tramways aq Feb. 1,740 : Ро. 4 por Cent. Deb. Stock ............ 33—103 512 3 Be Aug > ee 
Stalyb'dge Hyds,&-.,Jt.Bd. | March 4 31,032 Lanarkshire RESINA. Sane fin. T 3b. с" 82 —84 5190 an, July A 
Sunderland Corporation... e vs 54,910 Lancs Uti. Trams, 5% Prior Lien Dab, Stc. 93 5:97 2 6 . 96 il 98 
Sunderland District ......| ” 7,853 London Кена DESE чен уу»; 8l — 83 s е i 
Swindon Ge ши рр». 6.532 London United Trams, 5% Cum. Pro 7572] aS | По | gam jur | ЗИ 3 
Mines e STT 277 Do. 4 рег Cont. Ist Mort. Dab. Stozk....| 73 —77 |5 4 O am July | 73 | 73, 
Tynemouth and Distrizt....| `, 1.130 Mo unm qub e uua ers H 2 
yneside Trams Co. ...... March | 1 a M Horn ramway3 Монеа E ue 
Walsall иып! Council zs n 4,745 Do. 5 per Cent, Cum. Pref. ү... ro 
Was Hoo Согроганов... 7s. 118,946 A 102 
aie uds Feb. 24 '1 28 Metropolitan Railway Consolidated........ 45, | 
olverhampton Co Oca „24 3,192 Do. Surplus Lands 5їоска.............. es 
Wolverhampton Corpa. ....| March 21,353 Do. 3$ per Cent. Preference. . .. ...,.,.. és! 
Orcester Фосфор овоооо с Feb. 21 1,759 Do. 3 per Cent. A Preference аа: 57 
Wrexham ..............., ep E 667 Do. 3 per Cent. Convertible Prat, ...... 94 i 
Yorkshire W.R. Trams ....| March 5 со Do. 38 per Cent. Debenture Stock ...... $ 
orkshire 7 Ў ‚72 
Woollen District." Feb. 24 * In calculating the печ allowanco has bsan mado for accrued interest, but noilor redemption. ! 
t The | 
| 


* Partly electrical, i EL сазлар 


(а) These comparisons are wi:h the correspondin od last year, 
. ref Minus Jday& $ Minus 2 days. $ d^ 3 days T Plus 2 daye 
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ELECTRICAL COMPANIES’ 


SHARE LIS'T.—Continued. — 


Last Kam... — —BumEMSiLi. с. eee 
Divi- NAME, Wed, [PER CRNT. NAME, 
DEND Маг. 8 |YigLDED. 
Tramways— Continued. 
St | 34% "Wet iy 3i prone A Deb, Stock..| 55, 237 3d % an, Ji 100| 2$ | Amer. ре р. St. и? 0 |69 6 
ee Me li Dis Railwa хе ч”, .. ug x, He 2-44 
x SA | Do ab First Pret, езер; ыст; 86 —#8 |S 20 Feb Aug | 890 86 s; |4% | Бе Coll trust $1,900 4 x Cont Bá 3 Ch 260 | 
3$ Do. Assented Ext. Pref. (Int. Guar. by t5 ioPatus ae T "i ist Mt Db Sdc| 192 —10% | 4 15 0 | Mar, Sept || 
st. Und. Elec. Rlys, Co. of London, 144.)| 73 —75 | 413 0. Feb Aug | ** | ~ ы 3% | Chili Tel Aca 76—70 |51; 6 | August .. 
SE | 9 per Cent. Consoltd. Rent-charge| 76 —78 |313 0| Jan, July | ~ '* | to Monte Video Та LEE dk, oe > А |516 6 Nov .... 
54 Do. 4 рег Cent. Midland Rent-charge| 102 —104 317 0 | Jan, July TERES 1 Н Do. S per Ce О Ол уау» сас э | B i2 0 , Nov 
St | 6% | Do. брег Cent. Регр. Deb. Stock......| 148 —159 | 4 O 0 | Jan, July | 1491 МЫ, | 0/6 Эс S per Cont. Fret. «eene rol C165 |5 14-3 Au 
1 4 Оо. 4 per Cent. Ditto. $^ n n зоъое» + + 37 —99 4 $ 6 ап, uly › ^ t 6 tDo. Def. St k eee eee eee ene "n n 139 —141 4 5 0 Feb, | 
1 H e Potteries El Electric Traction Ord. жеж» 937753 .. pril, Oct + № 10 tDo. 6 Cent Cum, lat Pret.ccecceoc 10 —10{ 5 1 6 Feb, Ў | 
st. | 0/6 | Do. 5perCent. Cum. Рге!............ 1-5; |7 5 0 Feb, Aug 2 ** | 1o | iDe e Dor t t E MEMO 19211. |5 9 Q| Feb, Aug 
1 41% Do. y! per Cent, Deb. Stock. зоо + 81 —84 5 6 3 May, Nov B +. 5 50 \ 1Do. БЕСЕ е ard Pref... 5 i 4 1 8 Feb, Aug 
St. 7id. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. Нн—1› T ee -* Б. E » - DE. sn. за Ran арак 384—1004 3 9 9| June, Dec 
100 4 Dc. 4 per Cent. Deb. Stock.......... 70—75 |5 6 0 | Jan, July | * ** бү % Do. 4perCent. БАРЕ Н (red.) As, —101 319.31 Jan, July 
5 Sunderland'Dist. Elec. Trms. 5% IstMtDb. .. B 4 O | Jan, July 47 ié ae New Yor Telephone Co. 30 vr. е: Аф aoi 100} —1014| 3 18.9 oes 
** 110/0 | Undergd E.Rys. Lon. 6% In. bds ex coup 6] 46 —48 2 une, 102 E "i 3% Onlental р y "| НИ |4711 6| April, Oct 
= | 5% | Do. 5% Prior Lien Bonds. ..... ......| 102 —103 14 17 0 .. 981| 974 ПО Do 6 "Cent Cum. Pref. O UUU 1—1 140 6 | April, Oct 
= |44%| Do. 44% Bonds with:coup.7 ........| 97 —9 | 4 il 0 .. 100 97 < 4 } ^o. 6 per Cent Red. Deb. Stock. .....| 87—29 -| 4 10.0 | Jan, July 
->| 4% Ро. 4 рег Cent. 1st Power Но. Dbs. .. 39 —101 | 3 19 3 .. *""ASt. % Tele Чё у Sh of Egypt 44% Db. Sic trod) 9564—96} 4:1 6 an, uly 
se т s (W.R.) Elec. n буйла 2 A .. March ee . .. 5 dé United River Plate Ord. ex righ ts 4-8 5 3 — 6 uly t... 
.. b per n urm.* Ol... oo = 0 ee .. $ е 5 n P f Pane AE — 4 9.0 une, 
9t 44 Do. 44 per Cent. Ist Оебз............. 8l 84 | t 7 0 Jan, July ^ У t. 4% De ub Ee Re NAA rise deoa 103 —195 4 5.9 an, July 
Electric Manufacturing, &c. Financial, 1 &c. 51 3i 
St 5 101 s| 3/0 | Elec. & Gen. Investment 6% Cum. Pref... 15i —11 714 9 д; dd 
j| 44% Anchor Cable Co. 4j % Deb. Stock .... 9» —10 49 0 - "| tt [ 10 2/0 | Globe Telegraph & Trust .........--.-4| 13 —131 569 DeM? u 
Í "m Aron Electricity Meter о 1. РР 9—32 .. e.t У ^ 10 3/0 Do. 6 per Cent. Pref. . Gert} A 133 —13с 4 9 0 peg 
1 0/7: Do. 6% Cum. Pf. ооо eeeeeee Janis. 7 4 0 April, Oct 31 Е 10 6% Submarine Cables Trust ( Ше 4 8 0 
1 op, | pes hy Wilcox ба дуз эле spur: Ha f | 4 7 6 April, Oct | * | Colonial and Foreign Е! 
| D ооо оо фо э = э ө осо ооо ооо өөө» E „* 22 iss 
5 4/0 | British insulated & Helsby Cables Ота... 7—7 | 613 4| July, Feb © | oe Railways, Tramways, &c. mm 
5 5 3/0 б 6 per Cent, Ргеї!...............-. 91—6t | 416 0 | Jan, Juy | * | ++ [ 5| 2/6 ай ntine 5% Cum. ist Pret. ..... i e : диб, Ce 4 a 
St Hi | Do. 44 рег Cent. Ist Mort. Deb. (red.)..| ICO —102 |4 8 0 | Jan, July | -° | ** | 5 2/6 Cum. 2nd Рт... ннн 456 ] Dec | 221 od] 
E 4 90 British oms 'n-Houst'n s es lst Mt.Db. 96 —9) | 4 11 0 Маг, pt | 15 .. St. | 495 De i Age ren "^n *""""-** tn 4 © 3 =: 994 
100 .. British Westinghouse 6 per "n 1—1 | .. Feb, Aug 103 1034 +. 4% а Er "D bs UK "s.n "^n n 4 15 6 s 100 99 
T4 Оо. 6 рз"! ent. Prior Lien E ate 192 —10 |514 6 at ol Stot 2.9 о. 7o Deb’ Stoc TOIT 414 0 an, July IOSH .. 
st. | 4 Do. 4 per Cent. Mort. Deb. Stock... 57 —62 | 9 0 | Jan, July | 60 Icy | 5% | Auckland Elec. Trams. 5% Deb. (red.)... 517 3 imde БОРИ „ЛУ 
5% 4% +BrushE. Es Co. 44% Perp. Ist Deb.Stock| 51 —5) |712 64 Mar, Sept 2 en 5 4/0 Brisbane Electric Trams. Invest. Ord ... 416 6| May, Nov | | * 
ыг 4 24 Do. Perpetual ana pe Stock C Ee p CE 1 —43 !0 14 O Jan, July "94 | .. 5 2/6 Do. 5 рет Cent. Cam. Pref. tee eee wees 4 7 6 an, uly "T oe” 
5 /0 | Callender's Cable Con. Ord...... ВСЕ 257-98 |716 0 Jan, July | „Ж juist | 4% | Do. 4$ per Cent. gi ДА O 5 8 0| Mar, ix 1474] .. 
«| 2/6 | Ро, 5 per Cent. Cum. Pref рые 48—58 |419 О | Jan, July “ АН | 8% | British Columbia El..Rly. DfOrd, .... .. 413 9 May, Nov | 126# 12% 
St | 44% | re per Cent. Ist Mort Debs. (red.)..| 102 —104 4 6 6 ov, May З 33 iSt. | 6% Do. Pref. Ord. Stock ... АА 493 ' July 1108) .. 
5 2/3 | Зы Тав Alkai СО. вее eno 00 5#—3 5 6 6 May, Nov tor | Y" Bt. | 5% Do. 5% Cum. Регр. Pref. Stock. . . s». 466 Oct | | ^ 
t 44% | Оо, 4% per Cent. Ist Mort. Deb. (red.)..| 205 —106 4 5 6 Feb. Aug 40 44% | Do. 4j per Cent. Ist Mort. Debs....... 4 5 9) Jas July | zl x 
17.4. Chadburn's (Ship) Telegraph Ord. ...... 18—11 519 0 | March .. .. 100 44% Do. ancouver Power Debs. ........ 319 6 &- 961! 1051 
1| 0/8? | Consolidated Electrical Со........+,. ...| i—i |611 9 | August - St. 4192 | Do. 44% Perp. Con. Deb. St. ........ 506 Mar, Sept| | — 
l| 0/6 | Consolidated Signal Со............ .....|  h—H |6 2 З April, Oct, > + | 5% | Buenos Ayres Lacroze Trams Ist Mt. Db. 474 
1 0/7} Do. 6 рег cent. Cum. Pref. sses spesa: t^i 61:7 0 | April, Oct | *. t| 652 Buenos Ayres Port & City Tram, xà Mt. 6 2 0| Feb, Aug Юн .. 
| .. | Crompton & Co (Nos. 1 to 85 000) бобоев —# | = Jan, July . | Dab: ‘Stock обе ооо зээ е эе зеке 450 Mar, Se 5 5 
(09 5% | "po, 5 per Cent. Ist Mort. Debs. (red.). . 70 —50 | 6 3 0 | Jan, July 5 2/6 ! Calcutta Tramways (1 to 137,610). ...... 417 6| Jan y .. os 
l 0/71 | Davis & Timmins ...-...eseceeeceeers i—!t .. | Mar, Sept | ;; 100 2/6 , Do. T Cent. Cum. Pref, ....... ee 410 0| Jan, ind ec | в 
> 1/0 | Dick, Kerr & Co. Ord....... eee Va a. 5 00 Sept. .... . 11 44% | Do. 41% Ist Deb. Stock (red)........ ®: $ | + 
_5] 0/7: | Do. 6 per Cent. Cum. Pref........... 1 — 14 = 6 6| Sept „++ | ET Cape Electric Tra Shared: 2.6558 4 г 9 | ЕМУАМ 9 St 
St 44%, Do. 4} per Cent. Deb. Stoc ОКЕ, oo 410 0 Jan, a "E 5 1/3 ud apego yes (1904) Sh. 319 3 | June, Dec | 55) °° 
* m ed "f 16 — | "T ео, 1n | 49 | + зя рл СИС 65/760. оК... оона oe 
7i Edison & Swan United (^A deret me КЫ. Дек. 19 3 0 Pab. yas s rA eal 5% | Ce a жыр» in Mt, Db. ir 5 о 0 May, Nov 
3 49 nt. Mort. Deb. Stock (re | 5 16 une, . 5% | Havana Elec. Ky n o .. .. 
$1. 5 о S ber Cant 2nd Deb. Stock...... 82 —83 | 6 о э | Mar, Sept | T 15% year. Conn ВОЮ L2 uero абава 5 0 о | Feb, Aug 
s. | .. | Edmundson's Elec. Corp. Отӣ........... | T Jan, July | * | 1: [100 5% | Hong Kong Tramways Co. 5 рег. Cent. Is: 6 1 6! Tune, Dec | * 
.9| .. | Do, 6 per Cent. Cum. Pref, ........-- 11—21 .. | Мау, Nov; ** . | „Mort, ОеЬз.................. qm .| oe 
St (44% | Do 4$ per cent. Ist Mort. Deb. (red.)..| 82—85 |5 6 0 | Jan, July | +: | 1)... | Kalgoorlie Elec. Trams Sh. ....... . 5 4 o| Jan July} | °° 
2 .. | Electric Construction Со........,....... pan i5 Jan, July L 100 5% Do. $ рег Cent. RR i Deb. Stock...... 814 6 ч uly | 
-2 291! Do. 7 per Cent. Cum. Pref........... 14—25 616 0 July .. . 5 6%, Do. брег Cent Ditto .......... 416 0| July s| | | ** 
st. 4% | Do. per Cent. Perp. aa Mort. pP. 69 —72 511 O | Jar, July we 5 2/7; | Lisbon Elec. Trams. on У "TIT 416 9 Jan, July | ** .. 
10! 5/0 aoa Electric (1900) 5% Cum. Pref. 8 —8{ 5 18 0 June, Dec A 100 0/7} | Do. 6 per Cent. Cum. Pref. ..... Goons 5 1 6| Jan, July e$ T 
51. | 4% ^ Do, 4perCent. Ist Mort. Debs........ 65 —9) | 4 ç 0 Mar, Sept 15: . Ist, | 5% | Do. SperCent. Reg. Mort. Debs. ...... 52 o | Jan, July | ¿s| à 
< 5/0 | Henley's Telegraph Works Ога......... 24—13 |е з о Feb, Aug ` St. 5% | Madras Elec. Trams. 5% Deb. Stk. ...... 580 a 92 | 91{ 
.9| 2/3 | Оо. 4$ per Cent. Рге{............... 4—5 |4 8 о | Feb, Aug | ·· ‘00| 5% | Manaos Trams and Lt. “Со. 5% Debs ..:. 5 | 0| Feb, Aug | 5; | 12% 
St. 41%, Do. 44 per Cent. Ist Mort. Deb. SU 107 —109 429 Mar, Sept .. | 5% _ Manila Elec. Ry. $1,000 Gold Bonds. ..... 50 0 4 129 | 123] 
19| 15/0 | india Rubber, Gut. Per., &c., Works.. 151—176 1 6 | Feb, Aug 100 $1} | Mexico Trams Со. Com. St. ............ 5 2 6 " 931] 954 
10) 5/0 | Do 5 per Cent. Cum. Рге........... | 144 —104 1413 0 5А $8 .. | 5% | 100. Gen. Con. Ist Mort. 5% Gold Ваз. 518 6 e) 1024) 100 
100 4% | Do. 4 per Cent. Debs. (red.) ......---- 98 —100 | 4 о о April. Oct | t | 6% Do. 6% 50 уг. Mort. Віз... .......... 
l| .. | National Elec. Construction Co. ........ h—Àh й April. „9 T | + | 44% | Montreal St. Ry. Sterling 4} per Cent. 4 7 6| Feb, Aug 2)2 | - 
1 T Richardsons, Westzarth & Co., Ltd. Ord. Y— uu as о, ... . | ^ | Debs. (1922) (Nos. 601 to 2,000) "t eee 47 6 ^ 103} .. 
| ..| Do. 6 per Cent. Cum. Pref. ........-- | к=} ө Мау, ы - .. Ist. | 44% | Do. do. (Nos. 1 to 4,600) ...... 217 0 | May .... |1 |“ 
aa 44% Do. 4} per Cent. Ait f. а 5 10 0 Јап, Ји y ee | s. 1 "A ig сас, pom week ее eeeee n + 4 16 0 Jan, July 103} ГГ] 
A , onduits 6 per Cent. Cum. Frer. | 5 i E oe mm t. А . DİOCK а... ононе е 
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Electricity Supply in the Potteries. 

THE position of electricity supply in the new county 
borough of Stoke-on-Trent is at the present time of such 
urgency that a special meeting of the Borough Council, 
extending over nearly 34 hours, was devoted last week to its 
consideration. The point under discussion was the pro- 
posal made by the Electricity Supply Committee that а 
three-phase extra-high-tension station should be con- 
structed on land adjoining the present Hanley electricity 
works. It will be remembered that, owing to the recent 
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| federation of the boroughs of Stoke-on-Trent, Hanley, 
\ Longton and Burslem, and the Urban Districts of Fenton, 
and Tunstall, the new county borough now possesses four 
electricitv works supplying continuous current at 220, 
230 and 240 volts and single-phase alternating current 
respectively. In considering extensions of these systems 
Mr. СН. Yeaman, chief engineer of the Council's elec- 
tricity undertaking, has naturally had in view the desira- 
bility of co-ordinating as far as possible the various 
supplies so as to obtain greater economy as regards both 
the cost of.generation and capital expenditure. . Не has, 
therefore, reported in favour of a three-phase station: 
with modern plant from which a supply could be trans- 
mitted to sub-stations in the various districts. Owing to 
the site of the proposed station being in Hanley a certain 
amount of local jealousy appears to have been aroused ; 
also the heavy expenditure (£60,000) necessitated by the 
new scheme was a serious obstacle in the eyes of some coun- 
cillors, whilst others looked to the possibility of purchasing 
energy from a neighbouring power supply company. A 
remarkable contribution to the discussion was made by one 
councillor, who stated that they were asked to incur this 
heavy expenditure for plant which was only required for 
one or two hours daily in the winter time. The right course, 
he considered, was, therefore, to discourage the further supply. 
of power to manufacturers and large consumers. Not con- 
tent with this, he also thought they should discourage дау 
loads, in view of the low price at which these were supplied, 
[$ is satisfactorv to note, however, that wiser counsels 
ultimately prevailed, and the recommendation of the Com- 
mittee was finally adopted by 40 votes to 22, although 
not until an amendment to refer the matter back had 
been defeated bv only 29 votes to 26. 

THE margin of safety as regards spare plant seems, 
according to the remarks of the Chairman of the Committee, 
to have reached the vanishing point during the time of peak 
load in the past winter, so that the question of extensions is 
of some urgency. In this connection we think that Mr. 
YEAMAN's decision to proceed at once with the larger 
scheme, instead of extending the plant in the existing 
stations, is in the best interests of the undertaking, since the 
alternative scheme, which would have necessitated an ex- 
penditure of £30,000 to meet the demand for energy during 
the next four years, would merely have retarded the develop- 
ment of electricitv supply in the district. The modern 
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three-phase station proposed should enable the Council to 
supply power on much more favourable terms $0 manu- 
facturers than hitherto, and should also result in consider- 
able economies in the running of the existing stations. That 
three of the stations should in the first place have been 
equipped with continuous-current plant at three different 
voltages is striking testimony to the lack of foresight in 
drawing up the original schemes, and to the insularity of 
municipal bodies. 


Electric Sterilisation. - 

IT has long been realised that one of the disadvantages of 
the mercurv lamp is the lack of red ravs in its spectrum, 
this deficiency being compensated for bv a profusion of 
energy in the ultra-violet portion where, unfortunately, it 
is of no use forillumination. Nevertheless, ultra-violet rays 
are not without their uses. Photographically and in other 
ways thev have done much useful work, but recent investi- 
gation has opened up a wider field of application. It 
has been found that bacteria, which play such an important 
part in both health and disease, and which are merely 
numbed for the time being by the intense cold of liquid air, 
are immediately killed by ultra-violet radiation. 

Itl 

THE application of the mercury lamp, which for this pur- 
pose must be of quartz, to the sterilisation of water follows 
as a natural consequence of this discovery, and in another 
column we give a short account of how this lamp has been 
applied at Marseilles. As the length of exposure necessary 
to ensure а complete destruction of the bacteria is quite 
brief, it is only necessary to allow the water to flow through 
а pipe containing a mercury lamp immersed in the 
water. The chief difficulty, so far, has been due to the con- 
siderable heat given off by the lamp and to the fact that its 
efficiency 18 impaired by cooling, apart from the objection 
that the liquid under sterilisation may be thereby affected. 
Consequently it has been found necessary to provide an 
outer envelope. We understand that any such difficulty 15 
likely to be eliminated by a different form of apparatus in 
{һе near future, and thus we may expect а rapid growth of 
this electrical method of sterilisation, which has the great 
advantage of leaving the liquid to which it is applied quite 
unaffected in other ways. 


The Metric System, 

AT the present time engineers groan under the tvranny of 
a number of svstems of weights and measures, two of which, 
the ordinary English system and the metric svstem, are 
always coming into conflict in this country. The real 
trouble begins when it is required to convert measurements 
in one system to their equivalents in the other. Tedious 
and often inaccurate calculations are then employed, lead- 
ing to the waste of both time and temper. It 15 for this 
reason we are pleased to draw attention to three excellent 
means of overcoming these difficulties which have been pre- 
pared by the Bureau of Standards at Washington, and 
which have been brought to our notice by Mr. Н. №. SuLLI- 
van. The most important of these aids is а coloured chart, 
measuring 44in. by 28 in., on which are set out representa- 
tions of the various standards of length, area and capacity in 
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both the British and metric systems. Further, in the case 
of the units of length, а yard and a metric scale, a foot and а 
three-decimetre scale and an inch and a 25-millimetre scale 
are all suitablv divided and placed one adjacent to the 
other, so that an appropriate length in one system can be 
directlv read off in the other. Tables of conversion fac:ors 
are also given. This chart is intended for use in the work- 
shop, and should prove a useful means of ocularly demon- 
strating the difference between the two svstems. The 
second aid is a pamphlet containing a number of conversion 
tables for practically all the measures on the two systems. 
Its usefulness will be none the less appreciated in the 
editorial offices of the technical press than in the workshop. 
The third pamphlet explains in а simple manner the metric 
svstem, and has evidently been prepared for educational 
In a letter to Mr. SuLLIvaN, Dr. S. W. STRATTON, 
Director of the Bureau of Standards, calls attention to the 
fact that the metric svstem has been legalised in the United 


purposes. 


States, а point which he seems to think is often overlooked 


in this country. When the millenium arrives, one of its 


advantages will doubtless be the production of a universa ] 


system of weights and measures. Until that time, unless 


we can see our way to give up our insular systems, these 
pamphlets and charts are likely to be of great assistance 
as transformers to the man who has to think both т yards 
and metres. 
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Circle Diagrams for Single-Phase Asynchronous Motors.— 
In a recent issue of “ Elektrotechnik und Maschinenbau ” 
Mr. K. Krug discusses this question analytically with the help 
of complex expressions of vector quantities. The cirele dia- 
gram is drawn out on the basis of a revolving field theory, and 
the relations under whicli the circle diagram for a three-phase 
asynchronous motor can also be used for a single-phase motor 
are dealt with. 


Electrical Propulsion of Ships.—An interesting Paper on 
this subject was recently read Бу Mr. В. H. Robinson before 
the University of Sheftield Students’ Engineering and Metal- 
lurgieal Society. After describing the systems proposed by 
Мг. Н. А. Mavor and Mr. W. P. Durtnall, the saving in weight 
and fuel consumption to be effected Бу electrical propulsion 
were set out. In the case of a 1,000 r.H.P. single-screw tramp 
steamer, Mr. Durtnall had estimated a saving of steam with 
the * Paragon " system of 14-5 per cent., or 22:8 per cent. with 
150 deg. superheat. These savings would he 15 and 21-3 per 
cent. respectively for а 3,000 r.H.P. twin-screw cargo boat and 
13-2 and 23-7 per cent. for a twin-screw Atlantic liner of 
10,000 r.H.P. ; whilst in the last-mentioned case the saving in 
weight was in the neighbourhood of 10 percent. Infeonclusion, 
the author described the new * Paragon ” steering propeller, 
which, he considered, would hasten the adoption of electrical 
propulsion, since the propeller shaft being vertical the most 
reasonable method of driving would be by motors placed 
vertically. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair. 


Assab —Perim  .............-... July 8, 1909 
Malta—Tripoli.......... aE April 20, 1910 ... 
Latakia—Palura ............... May 26, 1910 ... 
Tourane -Amoy .......... ..... Sept 25, 1910 ... 
Teneriffe—St. Louis ...... ..... о 2. Т ge 
Constantinople—Odessa......... Feb. 14, sss — 
Neal New Caledonia... Feb. 18, 1911 ... Маг, 15, 1911 
Madagascar - La Reunion ... Feb. 19, 1911 ... — 
La Reunion—Mauritius ...... Feb. 19, 1911 ... — 
Zante—Corfu „иене... Feb. 26, 1911 ... — 
Cayenne—Salinas ............... Маг. 15, 1911 ... — 


ЕТІ 


—=—_ 


и 


THE ELECTRICIAN, MARCH 17, 1911. 591 


A Question of Loads.—At the annual meeting of the 
Cremation Society Sir Chas. Cameron said. that if cremation 
were so generally adopted that the incineration chamber could 
be kept constantly at white heat the average cost of cremation 
would not exceed 10s. From this it will be gathered that 
others besides electrical engineers are troubled Бу such pro- 
blems as load factors and stand-by losses. The electrical 
engineer in such cases prays for a day load, the cremationist, 
we suppose, for one at night. Sir Charles may be hailed as the 
Ferrai.ti of his profession. 


Tests on the Auvert-Ferrand Electric Locomotive.— 
* ['Industrie Electrique” states that tests ате now being 
carried out between Cannes and Grasse with an electric loco- 
motive built by the Alioth Company according to the system 
devised by Messrs. Auvert and Ferrand. This locomotive is 
supplied with single-phase alternating current at 12,000 volts 
and a frequency of 25, and has been drawing trains weighing 
(without the locomotive) 220 tons on the Mediterranean coast 
line at a speed of 35 miles per hour on 2 per cent. gradients. 
The 12.000 volt current is supplied from an overhead wire, is 
stepped down on the locomotive bv transformers and converted 
to direct current Бу two special rectifiers. The power demand 
from the network at starting 1s insignificant. For Instance, 
a very heavy train takes only 150 kw.. a figure which rises to 
1.000 kw., or even 1,500 kw., as the speed increases. Ths is 
due to the fact that Messrs. Auvert and Ferrand regulate their 
locomotive by altering the position of the brushes on the тес- 
tifier, At starting the voltage is practically nothing, being 
just sufficient to maintain in the series motors a current cor- 
responding to the torque to be overcome. At full speed the 
total voltage is utilised, the brushes having been moved pro- 
gressively, An extremely ingenious arrangement allows the 
effort to be regulated at will. Another advantage of the system 
is that the power factor is never less than 0-5 even at starting. 
while at full load it varies between 0-95 and 0-98. The total 
efficiency is very high. as the ratio of the mechanical power at 
the road wheels to the high-tension power at the station 1s 
about 0-78. This locomotive, it is claimed, possesses all the 
advantages of both single-phase and continuous-current loco- 
motives, with none of their disadvantages. Tests which have 
just been made show that the power that can be exerted easily 
exceeds that of the hest steam locomotives. 


Applications of Electric Heating.—In the second of his 
series of Cantor lectures on this subject on Monday last Prof, 
J. А. Fleming, F.R.S., discussed the methods of producing 
heat electrically. These methods were (1) resistance heating 
and (2) are heating. the latter being the earher of the two 
methods. "The lecturer first sketched briefly the principle of 
arc furnaces, mentionirg those of Siemens, Stassano, Héroult, 
Keller and Girod. He also made а few remarks in regard to 
the production of pig iron and the reactions in blast furnaces. 
In this connection he stated that of the total output of pig iron. 
the United States produced 37 per cent., Germany 20 per cent.. 
Great Britain 12 per cent. and the rest of the world 31 per cent. 
The production of pig iron had been carried out electrically in 
both Sweden and France, tests with а Keller furnace showing a 
consumption of 2.000—2.200 units per metric ton of pig. As the 
blast furnace required about 16 ewt. of coke per ton of pig. of 
which 7 ewt. was used for reducing the оге, it was evident that 
electrical energy would have to be supplied at ,!,d. per unit to 
compete with coke at 16s. per ton, so that it was unlikely that 
electrical methods would displace the blast furnace either in 
the United States or Great Britain. Turning to induction 
furnaces, Prof. Fleming described those of Ferranti, Frick and 
Kjellin. The simple induction furnace had the disadvantage 
of a low power factor; this was higher in the combination fur- 
пасез. For example, in the Róchling-Rodenhauser furnace. 
a combination of resistance and induction heating was adopted. 
The `` Paragon " furnace (a combination of arc and resistance 
heating) and the Verdon Cutts & Hoult electro- Bessemer 
furnace were also mentioned. Resistance furnaces for small 
operations were finally considered, the Heraeus furnaces of 
Messrs. J. J. Griffin & Sons, and their mufte furnaces for metal- 
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lurgical work. being shown. For higher temperatures a Moissan 
type furnace could be used, in which the substance was exposed 
to the radiation from ал аге. One lent Бу Messrs. Marrvat & 
Place was exhibited at the meeting, whilst the leeturer men- 
tioned that one having а capacity of 1.000 amperes was tn vse 
at the National Physical Laboratory. Prof. Fleming finally 
discussed the most efficient size of electrode, referring to the 
researches of Hering (particulars cf which have been given in 
THE ELECTRICIAN). In connection with an experiment show- 
ing the operation of a simgle induction furnace, in which a 
eireular channel of solder was melted. he drew attention to the 
pinch” phenomenon. ard did not agree with Mr. Hering's 
recent theory as to the ‘stretching of a conductor. Ах Prof. 
Fleming showed bv means of two parallel wires carrving cur- 
rent, the `` pinch " action could be explained by the attraction 
of parallel currents. In the next lecture the application of 
electric heating to the metallurgy of iron and steel will be 
considered. 


Felling Trees by Electricity.-—In an article on this subject 
in the " Electrical World " Mr. A. Schieble discusses. the 
methods which have hitherto been used for felling trees by 
mechanical means. He points out that the subject is now of 
some importance owing to the great increase in” overland ” 
central stations in Germany, and the fact that a forest offers a 
good load owing to the close proximity of the trees.  Elec- 
trically driven saws. bonfires and hot wires have all been tried, 
but all possess disadvantages which preclude their use to any 
great extent. The latest method is due to Mr. H. Gautke, 
who employs а hot wire, the heat in this case heing supphed 
not by a current but by friction between the wire and tree 
itself. For this purpose a steel wire is looped tizhtly round 
the tree and pulled backwards and forwards about 1.500 times 
a minute by an electric motor. The cutting wire itself need 
only be a little longer than half the circumference of the tree, 
heing coupled to steel strands which lead to the motor, thereby 
allowing the latter to be placed 100 ft. or even 150 ft. away. 
Theent can easily be started close to the earth (or. if desired. à 
trifle below the surface) so that, instead of the usual stumps 
which interfere with the transportation of the timber, no 
obstructions are left above the ground. Further, there 1s an 
increase in the timber obtained and the charred end allows 
the log to be easily marked and protects it against the weather. 
It must also be remembered that the new method requires 
onlv one man. as against two or three when a saw is used. The 
saving in time Бу this method in relation to hand sawing 18 
given in the following table for fir and beech :— 


Diameter of tir. inches ......... TR a ai EO ue I 
Minutes for hand sawing ... Л... 4$ ù. 12 сэт 
Minutes for hot-wire cutting 07... 18... фо... — 

Diameter of beech, inches ...... 7.0... 1 19.2... 30 


Г : 
Ы ә) = > $ DJ 
Minutes for hand sawing 27... 69... 149... Rud 
Minutes for hot-wire cutting 13... $34... hy = 


Tle power required Гог European timber ranges from 1:9 to 


ps 
í H.P. 
Б ee > 
A Single-Phase Tramway.—-In a recent Issue of the ^ Elek 
trotechnische Zereschrifé " is given an account of the tramway 
at St. Avold, in Lorraine, which is worked by single-phase ae 
rent. This connects the town with the railway station, and А 
WM i ете bene T: ent., with 
11 miles long. the maximum gradi ni being i-4 per cent о 
curves 62 ft. in radius. On the uphill journey a is а p. 
| £ : à ile à ** down 
demand of 200 k.v.a. at a speed of 18 miles per hour s 
hill. energv is only required for lighting and heating. ul Hs 
the 20 hours working day there are. therefore. only short Лан - 
^ шш * " 2 |, ; Un : i 
with anv great power demand, méerspers d with long peri | 
The energy, therefore, 1% most M re 
a 2 61 r “ark ! T r t 18 
purchased from the local eleccricity works. A it » d Rs 
<) Ч Tt т. < - 
reason that single-phase current was chosen. nergy 1 
a jobs v of 50. the 


| sure of 5.000 volts and а frequenc | 
ен ]t is stepped. down 1n 


no demand at all. 


price being ()-844. per kilowatt-hour. ee hers 
two sub-stations to the working pressure of 750 vo ber 
t. in the cable. Two-axie 
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‘equipment of the cars consists of two 60 н.Р. repulsion motors 
running at 700 revs. per min., and driving the road wheels 
through 1:5-5 gearing. The stator of these motors is wound 
with a coil winding which is divided into two parts, while that 
‚оп the rotor is of the ordinary continuous current type with a 
resistance between the winding and the commutator. This 
resistance is placed at the bottom of the slots. А transformer 
for regulating purposes is provided, which allows four different 
speeds to be obtained. Current is collected bv a bow, and, 
besides the motors, supplies 12 lamps on two circuits as well 
‚аз heating elements. The motor cars weigh 11-5 tons, of which 
3:2 tons are due to the electrical equipment. 


Conveying Systems.—At a meeting of the Institution of 
Post Office Electrical Engineers held on Monday, February 
13th, Mr. Е. W. Pettit read a Paper on * Conveying Systems,” 
with special reference to their adaptability for use in post 
offices. The Paper was of more than ordinarv interest, inas- 
much as it is now known that the authorities of the Post Office 
have been considering this matter and have been making 
experiments in connection therewith for some time past; and 
there is not much doubt that every effort will be made to instal 
convevors in the future. Mr. Pettit stated that, apart from 
the difficulty of commercially justifving the introduction of 
convevors into existing offices because, on account of the 
complex organisation of these offices, it was onlv possible in 
the majoritv of cases to deal mechanically with sections of the 
work and not with the whole of it, vet considerations of speed, 
increased facilities for supervision, and general convenience 
might, and often did, make the installation of conveving 
machinery desirable. The principal conditions to be fulfilled 
by postal conveyors were freedom from breakdown, from 
danger to staff, and the elimination of the machinery from the 
office itself. In the opinion of Mr. Pettit, the convevor which 
more closely approximated to these conditions than anv of its 
rivals was the form known as the '* band," and the lecturer 
showed complete designs for two large convevors, one 450 ft. 
in length and suitable for carrying bags weighing up to 1} 
cwt. Methods of distributing correspondence from band 
conveyors, either at stated positions or automatically over a 
given length by means of deflection plates, were discussed. 
Mr. Pettit also gave a formula which he had used in practice 
for the calculation of the driving power required for convevors. 
During the discussion which followed, Mr. Н. С. Gunton, 
principal power engineer to the Post Office. said. with regard to 
the power required, in his opinion it would be better to arrive 
at the figures by means of data from similar systems already 
in use rather than by means of a formula. 


** Condensing Plants.’’— An interesting Paper on “ Condens- 
ing Plants" was recently read by Mr. G. L. Kothnv, at the 
Junior Institution of Engineers. The author spoke chiefly 
about modern air pumps, “realising that with the high vacua 
now demanded this part of the plant i is of supreme importance. 
Dealing mainly with rotary pumps, he described in detail the 
LejBlanc dry air pump. It was shown how a reversed turbine 
wheel, revolving before a jet of water, cuts off thin sheets, 
each of which, projected through stationary nozzles, entraps a 
layer of air. "This air and. water sandwich is compressed 
into a plug. which passes through a diffuser to the atmosphere, 
or at anv required head. The author explained that the latest 
design can be self-startiug, and will continue working with 
unexpectedly heavy air leaks. Mr. Kothny next outlined 
various forms of condensers to which the rotary principle is 
applied. dealing first with the "simple jet." m which the 
steam is condensed and the air removed by a single jet com- 
posed of many sheets of water, exposing an enormous surface 
to the steam. Не next described the " multiple jet,” in which 
the cooling water is projected through nozzles into a steam 
space, and is thence extracted by a turbine pump, mounted on 
the air pump shaft, the latter w orking on the above-mentioned 
system, After touching briefly on `` Barometric Plants," the 
author passed on to the consideration of ^ Surface Condensers,” 
and gave an interesting description of turbine-driven auxili- 
-aries, air, circulating, and hot well pumps, all being direct- 


coupled to a small impulse turbine. In conclusion, he dis- 
cussed the relative advantages of the different types and the par- 
ticular purposes to which they are adaptable, other than stan- 
dard work, such as soap making, sugar refining, refrigerating, 
&с., and expressed his opinion that rotary auxiliaries will as 
rapidly supplant reciprocating sets. as the turbine is doing in 
main units. Interesting tables were shown which clearly 
indicated that the rotary air pump can compete favourably 
with the most modern reciprocating types, and give better 
results in the higher range of vacua, combined with maximum 
simplicity, there being only one rotary wheel, while all valves 
are eliminated. 


Oil-Break Pole-Line Switch.—The * Electrical World" gives 
&n account of an oil-break pole-line switch which is simple in 
design and easily installed. It is thoroughly weather-proof, as 
it 13 entirely enclosed in a cast-iron frame which is fitted with а 
removable cover, grooved on the under side to fit closely to the 
edge of the frame and supplied with a suitable gasket. А de- 

tachable oil vessel, with insulating line and barriers between 
the switch poles, fits around a flange ai the bottom of the frame. 
The stationary contacts are flared fingers of drop-forged copper, 
supported from the contact blocks of the copper current-carry- 
ing studs by a heavy flat steel frame. The studs are supported 
bv, and insulated from, the frame by porcelain insulators. The 
movable contacts are wedge- -shaped copper blades hinged at 
one end.. They are actuated by specially treated wooden rods 
connected to the shaft, which in turn is operated by the crank 
and handle outside the frame. The construction of the 
stationary and movable contacts is such that any burning, due 
to rupturing the arc, is confined to the tips of the stationary 
contact fingers and the upper extremity of the movable con- 
tacts, preserving the actual current-carrying surfaces. This 
feature of the construction ensures clean contact surface 
and uniform pressure without retarding the opening of the 
switch. This switch is built in sizes up to 200 amperes at 
15,000 volis. The method of bringing the leads to the switch 
varies somewhat according to the voltage, but in every case the 
leads enter through porc *elain bushings which are protected 
from the weather by the overhang of the frame. The switches 
up to 4,500 volts are designed for use with insulated wire, while 
for potentials between 4,500 volts and 15,000 volts bushings are 
furnished to allow the use of bare wire. 


Mechanical Features of Electric Locomotives.—At a 
meeting of the Junior Section of the Institution of Engineers 
and Shipbuilders in Scotland on Fridav last, a Paper on the 
above subject was read bv Mr. B. Parker Haigh. The author 
pointed out that several mechanical problems had arisen in the 
design of large electric locomotives, one of these being the collec- 
tion of the heavy current required from the overhead conductor, 
or third rail. From the point of view of the mechanical engi- 
neer the `` single-phase " system was much more promising for 
high speeds than either the direct or three- phase systems, аз 
only a single overhead conductor and collector were required. 
The main problems as compared with modern steam practice 
arose from the fact that electric locomotives were much 
lighter than the steam equipment of equal power. For this 
reason it was necessary to put a greater proportion of the total 
welght, when possible, on the driving wheels. Against this was 
the known fact that a leading bogie gave smoother running. 
In the largest locomotives driving bogies had been less suo- 
cessful than in moderate sizes, for the great height of the bogies 
necessitated by the large motors and driving wheels caused great 
strains in the upper ‘framing. Articulated locomotives and 
others with semi-rigid wheel bases had been more successful. 
Perhaps the most important point requiring attention was the 
support of the motors so as to avoid excessive vibration and 
shock on the rails. It was immaterial how the weight of the 
motors was transmitted to the driving wheels so long as the 
great mass of the motors was not forced to vibrate along with 
the axles. In the largest locomotives this problem had been 
solved by supporting the motors, weighing up to 15 tons each, 
on the main framing, the motion being transmitted to the 
driving wheels by means of connecting rods. 


— 


Sion, he dis. 
Sand the раг. 


teftigerating 
aries will " 
le Js doing in 
eh clearly 
e favourably 
eive hetter 
li maximum 
le all vale 


Vorld” 2163 
Is simple in 
leT-proof, as 
itted with а 
osely to the 
ket, Ade. 
Ts between 
‘the frame, 
ved copper, 
relit-Carry- 
supported 
tors, The 
lunged at 
oden rods 
the erank 
n of the 
nmg, due 
ationarv 
Ме con- 
. This 
surface 
of the 
peres at 
e swiceh 
case the 
rotected 
switches 
re, while 
vngs аге 


—Ata 
gineers 
on the 
author 
in the 
collec- 
juctor. 
| engi- 
ing for 
ms, 88 
juired. 
ractice 
much 
T this 
› total 
js Was 
ШШ. 
is 
artes 
reat 
aud 
ful. 


THE ELECTRICIAN, MARCH 17, 1911. 893 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Mr. T. Thorne Baker contributes an article on ‘* Wireless Tele- 
graphy from Aeroplanes.” 

Мг. В. S. Cohen contributes a note on Major Squier's system of 
“ Multiplex Telephony." 

An apparatus for sterilising water by ultra-violet rays is described. 

We conclude our abstract of Mr. Collis’ Paper on “* Breaking High 
and Low Potential Circuits.” together with an account of the dis- 


cussion. 
We give an account of the discussion at the meeting of the Institu- 


tion of Electrical Engineers last week, when Mr. С. Vernier read his ' 


? 


Paper on ** The Laying and Maintenance of Transmission Cables.’ 
This Paper has also been discussed by the Newcastle Local Section. 


A Paper entitled '* Measurement of Relative Angular Displace- 


ments in Synchronous Machines " has also been read before the New- | 


castle Local Section. 

At a meeting of the Institution of Civil Engineers on Tuesday last, 
Mr. Philip Dawson read a Paper on the ** Electrification of a Portion 
of the Suburban System of the London, Brighton & South (Coast 
Railway." 

Stoke-on-Trent Corporation have decided to erect a new generating 
station. 

Parliamentary.- А Parliamentary Committee has approved the 
preambles of the bill for the purchase of Lot's-road generating station, 
and the Bill of the London Electric Railway Co. for the construction 
of г, loop line to connect the terminus of the Charing Cross, Euston & 
Hampstead Railway at Charing Cross with the Metropolitan District 
Railway; and for constructing a line to connect the Baker-street and 
Waterloo Railway with the Paddington Station of the Great Western 
Railway. 

Companies Meetings and Re ports,—Several meetings are fully 
reported, including the City of London Flectrie Lighting Co.. Metro- 
politan Eleetrie Supply Co.. County of London Electric Supply Co., 
W. T. Henley's Telegraph Works Co., and abstracts are given of the 
directors! reports of British Insulated & Helsby Cables, the Brompton 
& Kensington Electricity Supply Co., South London Electric Supply 
Corpn., Direct Spanish Telegraph Co.. Newcastle-upon-'l'vne Electric 
Supply Co., &c. 

At the meeting of the Underground Electric Railwavs Co. of London 
the Chzirman. Sir К. Speyer, announced that the Company had been 
successful in the arbitration proceedings with the British Westing- 
house Со, in connection with the supply of the original turbine plant 
for the Lot s-road generating station. 


OBITUARY. 


W. Г. TavrLog. —We regret. to record. the death of Mr. William 
Isaac Taylor (London manager for Messrs, Clarke, Chapman & Co.) 
on Friday last, at his residence at Enfield. Mr. Taylor was in his 
63rd усаг, and was a member of the Institutions of Electrical Engi- 
neers, Mechanical Engineers, Marine Engineers, and Naval Architects. 


APPOINTMENTS VACANT AND FILLED. 


A telephone construction. foreman is required bv the Ceylon 
Government. Salary £250, rising to £300, conditional on aequiring 
knowledge of the vernacular. Further particulars are given in an 
advertisement. Applications to Messrs. Preece. Cardew & Snell, 8, 
Queen Anne’s-gate. Westminster, S.W., by March 27. See also an 
advertisement. 

A shift engineer is required for the electricity works of the Public 
Works Department of Southern Nigeria, for two years’ residential 
service, with possible extension. — Salary. $250. rising by annual 
Increments of £10. to £300 per annum. Applications to the Crown 
Agents for the Colonies, 4, Whitehall-gardens, London, S.W. ее 


also an advertisement.. 


А South American telephone company requires a machine inspec- 
tor who thoroughly understands ringing generators and other 
machines used in a telephone exchange. See an advertisement. 


А leading electrical firm in Caleutta requires a fully qualified elec- 
trical engineer. Commencing salary £280, rising to £360. Nee 
advertisement. | 

A principal and secretary is required for the Galway Technical 
School. Salary £200, rising to £250 per annum. Applications to 
Mr. С. J. Leaper. 21, Dominick-street, Galway, by March 25. 

An electrician is wanted, who also understands boilers and steam 


heating apparatus. Applications to the Secretary, Devonshire Park, 


East bourne. 
ha ‘ 


Dr. Т. Р. Black. formerly demonstrator in physies at Armstrong 
College, Neweastle-on-Tyne, has been appointed Registrar of Not- 
tingham University College. 

Мг. Е. Holt has been appointed manager of the Ashton-under- 
Lyne municipal] tramways for six months on probation. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Marchhth (to-day). 
Rovar INSTITUTION. 


9 p.n. Meeting at Albomarle.street. Diseourso on * Water 
Supply,” Бу Mr. J. Н. Balfour-Browne. К.С. 


SATURDAY, March 18th. 
Roya INsTITUTION. 


3 p.m. Meeting at Albemarle-street. Lecture on “ Radiant Energy 
and Matter," by Sir J. J. Thomson, F.R.S. Lecture III. 


MONDAY, March 20th. 
NEWCASTLE SECTION OF THE [INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Meeting at Armstrong College, | Neweastle-on- T vno. 


Paper on “ The Laving and Maintenance of Transmission: 


Cables," by Mr. C. Vernier. Adjourned Discussion. 


Roya SOCIETY oF ARTS. 
S p.m. Meeting at John-street. Adelphi. Lecture on “ Applica- 
tions of Electric Heating," by Prof. J. А. Fleming, F.R.S. 
Cantor Lecture ПТ. я 


TUESDAY, March 21st. 
MANCHESTER NECTION OF THE INSTITUTION OF ELECTRICAL, ENGINEERS. 


7:30 рәп. Meeting at the Physical Laboratory, The University, Man- 
chester. Paper оп “ Electricity Meters, with Notes on Meter 
Testing," by Messrs. Н. A. Ratcliff and А. Е. Moore. 

INSTITUTION OF CIVIL ENGINEERS. 

Spm. Meeting at Great George-street, S.W. Paper on “ The Elec- 
trification of a Portion of the Suburban Svstem of the London, 
Brighton & South Coast. Railway," by Mr. Philip Dawson. 
Adjourned Discussion. 


THURSDAY, March 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Mecting at Victoria Embankment, W.C. Paper on “ Elec- 
tricity Meters, with Notes on Meter. Testing," Бу Messrs.. 
Н. A. Ratcliff and А. Е. Moore. 


FRIDAY, March 24th. 
Puysican Society oF Loxpoy., 

à p.n. Meeting at the City and Guilds (Engineering) College 
Exhibition-road, S.W. — Agenda: “А Sensitive Thermo 
Regulator” and “ Experiments on the Measurement of Elce- 
trolytic Resistances using Alternating Currents,” by Dr. H. F. 
Haworth; “Oscillatory Currents in Coupled Circuits” and 
“Some Radio-Telegraphic Apparatus in use at the City and 
Guilds (Engineering) College," by Prof. G. W. О. Howe. 

STUDENTS’ SECTION OF THE ÍNSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Meeting at Great George-street, S.W. Lecture on “The 
Uses of Chemistryin Engineering,” by Mr. James Swinburne 
F.R.S. Lecture I. 

ELECTRO-HARMONIC SOCIETY. 
8 p.m. Smoking Concert at the Kings’ Hall, Holborn Restaurant, 


W.C. 


45 


SATURDAY, March 25th. 


Котат, INsrITUTION, 
3 p.m.  Mecting at Albemarle-street. Lecture on “ Radiant Energy 
and Matter," by Sir J. J. Thomson, F.R.S. Lecture 1V. | 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. Н. M. Leaf. 


The following orders have been issued for the current week :— 


Monday, March 20th, “А” Company.—Infantry Drill, 7 to 7:30 p.m. 


Technical Drill, 7:30 to 10 p.m. 


Tuesday, March 21st, © В” Company.— Technical Drill. 7 to 10 p.m 
Thursday, March 2314, “С” Company.— Technical Drill, 7 to 10 p.m. 
Friday, March 24th, * D" Company.—Reertiits’ Infantry Drill, 6:30 to - 


7:15 p.m. 
Technical Drill,,7:15 to 10 p.m. 
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BREAKING HIGH AND LOW POTENTIAL CIRCUITS.* 
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rrent to rise again after it has passed through 


might permit the cu 5 
bly Fig. 20, there appears 


zero value. In one or two diagrams, nota 
ее to be a slight indication of a current wave having passed through Re 
| а. the zero point at break, and risen to a very small value in the opposite i 
(Concluded from page 872. direction before the current was finally interrupted. In no case do К 
Summary.—This Paper contains a valuable series of oscillograph ы tenta show pu аһа | pressure rises. In fact, the inductive 
records of the effects of opening a continuous current circuit, at prede- rise on opening the спен оя reached the normal maximum a 
termined loads and on a “dead short," by means of various {ур o value of the impressed voltage ; but it must not be forgotten that | 
ewitches. High and low-tension alternating-current circuits аге also | these tests were made with comparatively small currents. № 
considered. Low-tension Tests. — The arrangement is shown in Fig. 21. An H 
slternating-current three-phase 40 kw. generator was driven by a Р 
ALTERNATING-CURRENT TESTS. p 
- The altemating-current tests made were of two kinas: | 1) high Met nen OCC RDUM | 
tension with inductive load ; (2) low tension with non-inductive load. 
| The arrangement of the high-tension tests is shown in Fig. 18. 
The plant consisted of three steam sets driving alternating-current 
three-phase 6,500-volt generators of the rotating field type. The 
sets were first run up in parallel, after which the steam was cut off 
from two of them. the remaining set driving them as motors. Аз it 
was necessary that the potential coil of the oscillograph should be] , aci ss 
earthed, one phase was earthed, the pressure, consequently, being Fia, 20.—Orr-BREAK. SWITCH OPERATING ON Н.Т. INDUCTIVE Сїнєсїт. | 
reduced to about 6,500/ У 3 in order that potential to earth should 
not be excessive. The distance between the generators and switch- 50 н.р. direct-current motor. The alternating-current pressure was hes 
230 volts. Though the А.С. generator was three-phase, one of the ». Mi 
- —— =n = phases was entirely disconnected, and the conditions were practically | NP 
ыЩмтн | the same as if а single-phase generator had been used. А non- 
Exo ммте inductive load was obtained by the use of a water tank. The switch 
| used wes the same as that used for the direct-current tests (c), 
au а having laminated brush contacts with auxiliary sparking pieces | 
3 ос (9) (9 ©) EM М rti | J ith 4 : ] k : n d 29 | 
ә ы Э я о ео moving in a vertical plane with a 4 п. break рег phase. Fig. 
M os оғ shows the effect of breaking the circuit under oil, Fig. 23 under water 
LE еа and Fig. 24 the effect of a “* dead short-circuit " opened under water. | 
„кь occ : The chief point of interest eppears to he the very small maximum E 
TREE A КАСА » ena value reached by the current wave, this maximum value being " 
probably about 60 amps. R. M.S. | for 
Fro. 18.—А.С. Іхосетіхе Test, Н.Т. 
CIRCUIT 
board did not exceed 60 yds., so that «ny effects due to capacity DAE ARES RE" 
would probably be negligible. The switch in circuit on the high- d 
tension tests was of the electrics! solenoid operated type, having е | ; 
‘cone contacts with a break of 10 in. per pole per phase, the whole of со мотоа 
the contact mechanism moving in à vertical plena. | Ше. Б, ! 
Fig. 19 shows that the current wave was interrupted as it was Yi d | 
approaching zero value. There was an immediate inductive pres- : 
sure rise. which appears to have been checked verv sudden!y. prob- be = ae «оку 250 хоп 7 
ably on account of the fact that the impressed voltage wave is io KW OC WATER ALSISTANES нь i 
endeavouring to establish itself in an exactly opposite direction to н | | 
the direction of the induced volts. On the other hand. it would Fio. 21.—4.C. Non-inpuctive Test, L.T. : 
appear that it only required a period of time represented by one-half : 
.of the complete period 0-010 second for the voltage wave to establish Conclusions.—As in the case of the high-tension tests, there is & " 
noticeable absence of pressure rise at the break. There appears to d 
ENT VOLTS 4500 he no reason for supposing that if it had been possible to break ti 
(UMS) A heavier currents momentary pressure rises might not have been al 
T em obtained appreciably in excess of the normal maximum value of the te 
с ! wave of the impressed volts. But so far as the tests were carried a 
eee k- | they confirm the practice of the industry in the general use of oil 
280 ры m switches for alternating-current work as being a wise practice. Р 
Water-break switches are seldom used now; but. apart from the d 
| "WE inconvenience of the use of a conducting fluid which quickly evapo- as 
| 1 E a . rates, the water-break switch ів an efficient instrument. On short sn 
ПЕР 2 m E 
th 
" | AMPS 100 (R M.S) er 
Fic. 19.—Ои.взЕлк SWITCH OPERATING ON Н.Т. Inpuctive CIRCUIT. | 
| UT 
itself in a normal manner, and it will be noted that the first com- | : 
plete half-wave of the voltage curve reached its normal maximum J 
value. ti 
In Fig. 20 the current is interrupted at а point about half-way on VOLTS 213 (R M.S) \ 
the downwerd curve. It is interesting to note the very sudden Fio, 22.—-O1L- BREAK SWITCH OPERATING ON 100 AMPERES. : 
reversa! of the E.M.F. curve, which again appears to be due to the b 
impressed voltage establishing itself in the direction opposite to the | circuit the resulting rapid generation of steam is apt to throw the 6 
induced volts. water out of its container. The oil is, however, superior from every e 
Conclusions. —The records show that the circuit may open at any point of view as a medium for the immersion of the contacts, with k 
point on the current curve ; but after the current has died down to the exception of its inflammability. <A large volume of oil adds con- Y 
zero value it never again rises on the other side of the zero line. It | siderably to the factor of safety, and the oil should, of course, have & h 
would appear, in fact, that in all cases the oil rushes in between the | high flash point. p 
.eontaeta; and provents an'Wrc being drawn out, which otherwise {. 1. APPENDIX. | А 
.* Absttaot.of а Paper read: befdts' the 'South Wales түнө ‘of En- | “Tn the following table particulars are given of the resistance between h 
gineers? — ; dc Me edu dee c QUPD к EP TS RUN Nie ithé carbón contacts of the breaker (d), and also, for the sake of com- 
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| One turn magnetic 


—— | Carbon brush. 
| | | blow-out. 
| Drop of volts...) 4-5 ‚ 345 | 185. | 0575 i 1-1 i 
Resist. in ohms.| 0-0232 | 0-0196 — 0-018858. 0-001389 0-0014 0-001981 
‘Curr nt in amps _ 2094 |. 176 100 | 776 > 500 920 
Hei |  'Three turns magnetic Six turns ma gnetic —— 
| blow-out. blow-out. 
Ree ey i ee ааа ILI RO MEE BMC a ADU. 
Drop in volts...| 1.2 , 0-96 | 0725 1-475 1-15 0-74 
Resist. т ohms.! 0-00133, 0-001532, 0-001775 0-00175 '0:00221| 0-00179 
708 840 6080 | 45. 


_ 620 |) 


Степ amps, о вор. 


parison, of the magnetic blow-out. circuit-breakers (е). (f) and (g). | 
(The measurements include the resist;,nces of the ^low-out exciting 


v^' TÉ 210 (RMS)! 


Fig. 23.—WATER-BREAK SWITCH OPERATING ON 93 AMPERES. 


| 


} 


| 


coils.) It will be seen thst the ccrbon contact is reletively of very 
low conductivity. With mocerate currents this is not of serious 
consequence ; but with heavy currents, such as are experienced in 


AMPS GO(RMSI 


Fig. 24.—WaATER-BREAK SWITCH ON ** DrEap SHORT.” 


cases of short-circuits, some burning of the main brush is difficult 
to avoid. On that account the practice of using metallic contacts 
for the auxiliary breaks is to be recommended as г, genera! rule. 


DISCUSSION. 

Mr. CoLLis first added some explanatory remarks on the Paper. The 
rate of dying down of the current was shown by the angle of inclination 
of the oscillograms. The maximum pressures on the records were the 
resultants of the impressed and the self-induction voltages. 

Dr. А. C. ELLIOTT said that electric switching operations were analogous 
to opening and closing valves on steam or pressure-water services. It 
appeared to be the aim of Mr. Collis and other designers to make their 
Switches as quick acting as possible. Caution was necessary in this 

respect. 

Мг. Е. В. WEDMORE traced the development of the circuit-breaker, and 
-eaid that he did not see any reason for the introduction of the moderate 
field type of breaker, as with a weak field they had to rely on the length 
of break for dealing with small currents and the magnetic effect for large 
ones. This already occurred on the carbon break switch, as the current 
jn the breaker set up a magnetic field, and there seemed no reason for 
more complication. The author had referred in the appendix to the con- 
ductivity of the carbon contact. It was now the custom to reinforce the 
carbon contacts with metal faces, using a rolling contact to transfer the 
arc to non-vaporising surfaces. The capacity of the plant used in the 
tests was very limited, which affected the points raised regarding rapidity 
of breaking circuit. In the tests, except those on short-circuit, the 
current rose to its value in about one-hundredth of a second, while in the 

short-circuit tests the current on breaking was evidently in the neigh- 
bourhood of the limit of capacity of the generator. The tests, therefore, 
did not represent the effect of breaking on a rapidly rising current, and 
as the heating effect varied as the cube of the time taken to open under 
such conditions, the matter was very important. Even on quick-acting 
switches the carbons often got red hot, so that it was difficult to prevent 
them from cracking and flying. The magnetic blow-out was useful for 
enclosed-type breakers on board ship to Admiralty requirements, as it 
gave a quick break on small powers and did not heat too much. Carbon 
break switches, because of their comparatively slow break, required to 
have a good deal of room in a box. In mines, the pressure rise in breaker 
‘boxes (either carbon or magnetic blow-out) was due both to the explosion 
wf gassy mixtures іп the box and the heating effect of the dissipation of 
the energy of the current, and for such situations the maker's guarantee 


that the breaker would operate with an ample factor of safety under the 
Mr. Collis's testa 


worst conditions possible in Из position was necessary. 
showed results in favour of 01] switches. Oil was useful for enclosing the 
breaking point, but it stopped the dispersa] of the metal vapour, thereby 


concentrating the arc on its initial sparking-point and leading to in- 
creased burning. The wear and tear on oil-immersed contacts was well 
known. The oscillograph results seemed to him to show signs of metal 
vapour feeding into the arc, and with higher currents the burning would 
have become very noticeable. There was a danger in direct-current 
practice of setting fire to the oil Бу breaking an arc under it. For mines 


the better plan was to make the switch itself non-automatic, and to put 
the automatic apparatus somewhere else іп the mine, in a safe place., A 
bi sh speed of break was'obtained by the fiee:handlé cireüit-Dréaker, ав 
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the operator could not retard the switch by holding the handle. In the 
fixed-handle type the leverage was in favour of the handle at the be- 
ginning of the break, while the trip in the free-handle type allowed the 
breaker to get under way more quickly. If closed on a " short,” how- 
ever, they were apt to '' freeze " closed, and a separate switch in series 
should be used for closing circuit. Their speed of opening depended on 
the compression of brushes and springs, and on transferring the arc 
quickly from main to auxiliary and carbon contacts. Referring next to 
the alternating-current tests, the switch used, of 10 т. break, should be 
capable of dealing with larger currents, and it was regrettable that во 
small an amount of power was available. А 1 in. break would have been 
enough for the power involved. The author had reached the conclusion 
that after the current had died down to zero it never rose again on the 
other side of zero line. On testing breakers it had been rcpeatedly 
observed that current passed through zero before being broken. If the 
current did not break at zero the oil cooled the аге. With alternating 
current a breaker in oil of given dimensions would safely break much 
more power than with direct current. He had not been able to look up 
Mr. W. Browning's tests, but machine oil or vaseline on the contacts of a 
breaker reduced contact resistance and heating. 

Mr. J. E. Treaspern said that on his system he had tested a circuit. 
breaker of 2.000 amperes capacity against a 25-ampero fuse on short. 
circuit in a battery степи. Nine times out of ten the fuse stood till after 
the breaker opened, and he therefore adopted fuses in preference to 


breakers to avoid always replacing circuit- breakers after small lighting 


short-circuits. For power, however, every motor above 5 н.р. should be 
protected by а circnit-breaker. Не asked whether zine tips had ever 
been used to reduce arcing on circuit-breakers. 

Mr. W. А. CHAMEN noticed that in the direct-current short-circuit testa 
the maximum current attained was 1.200 amperes. On large power 
supply the limit was far in excess of this on short-circuit, and the experi- 
ments might, therefore, be mísleading beyond th» limits of the plant used 
in them. А question had lately been put to him as to whether tronble 
was likely to occur on closing a switch, manifesting itself later on when 
the switch was opened, and while he could not trace any trouble to this 
cause, it was a matter for investigation, as it was possible that, with the 
kind of transformer iron now being used, switching in at certain portions 
of the wave might cause enormous rushes of current. 

Мг. А. M. TAYLOR (communicated) mentioned that he had designed 
а circuit-breaker operating in oil on what was practically a direct current, 
and combining the principle of a magnetic blow-out with oil-quenching. 
The switch he had designed would, it was anticipated. open an alternator 
circuit in 0-002 second if desired. In an ordinary switch, for even the 
heaviest classes of work, a tenth or a fifth of a second was taken, cor- 
responding to five ог ten complete cycles. Мг. Miles Walker had given 
9.000 amperes as the possible short-circuit current on a 3,000 kw. alter- 
nator, developing very great mechanical forces. Current limitation and 
quick break were, therefore, important. There was a question whether 
the rapid rate of opening would develop a dangerous voltage, but in his 
design the E.M.F. induced bythe rate of change of current would prob- 
ably not be more than 1,000 or 1,500 volts, and he expected the switch 
to fulfil the ideal conditions of opening the circuit in a fraction of a period 
and break it as the current passed through zero. Switching difficulties 
in large power circuits were less acutely felt in England than in America, 
where, as in Chicago and other large supplies, subdivision of the switch- 
board into groups had had to be adopted. His switch dissipated the 
energy of the circuit, first in the oil and then in the water resistance, and 
practically none in the arc. He estimated that. even if the whole of the 
energy were given to the arc, it would be practicable to interrupt a 
17,000 kw. circuit with only a cubic foot of oil. 

Mr. №. B. WOODHOUSE (communicated) had used oil switches with 
direct currents some years ago, but heavy carbonisation had occurred, 
making him think they would not do for continued use.  Direct-current 
oil-break switches, however, were used for coal cutters, the oil being 
changed entirely each week, and under these precautions they worked 
satisfactorily. In view of the difficulty of getting flame-tight switch. 


gear the Paper was of great interest. 


Мг. J. С. STATTER (communicated) said the measurements of pressure 


rise at the instant of rupture were interesting. but would probably be 
exceeded under working conditions. 
gave very small pressure rise on breaking the circuit. The author's testa 
also showed that it broke а 1,200-ampere 226.volt short-circuit with 
practically no pressure rise, though ite normal capacity was 300 amperes. 
The oil-immersed type was nearly ns good as regards low-pressure rise. 
and had many advantages for industria] and mining work. Не had long 
advocated this type in suitable positions. 
tion would be paid to the oscillogram showing the length of time a fuse 
withstood heavy current, as this showed the necessity for time lag on 
circuit-breakers for main feeders on generators. The dashpot had а 
geometric progression curve connecting lag and force—a bad form for 
general purposes ; but the sucker gave long lags (5 or even 10 minutes) 
on small overloads, and very short lag on dangerous overloads. Its 
action depended on the viscosity, not the surface tension, of the lubricant. 


The Statter carbon-break breaker 


He hoped that proper atten- 


Mr. E. W. Cowan (communicated) had for many years been interested 


in oil-immersed switches for direct currents and on motor cirenits ; во 
far as his experience went they functioned properly. 
carbonisation than with alternating currents, but with switch designs 
such that the carbon particles did not deposit on the insulators, but fell 
freely to the bottom of the tank, the efficiency was all right, as oil looking 
like ink gave the same insulation te With switches used 
on direct current for over a year without changing the oil he had not. 
found excessive carbonisation. ‚Не thought an arc) was; oil-extinguished 

‚ rathér by cooling than interposition of insulation, аз an arc apparently 


here was more 


st as fresh oil. 
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extinguished more quickly with water surrounding the contacts than 
with oil Oil kept the contacts electrically clean and at maximum 
efficiency. | 

Mr. J. S. РЕск thought that it was impossible and dangerous to draw 
general conclusions from the limited number of tests on small machines 
under a few special conditions. The carbonisation of oil was the chief 
reason why oil-break switches had not been much used for direct-current 
work, in view of the fact that other breakers giving satisfactory results 
were in existence. From tests on oil-immersed direct-current controllers 
he thought rapid carbonisation would occur on severe service. He 
queried Mr. Collis$'s conclusions on the direct-current tests with motor 
load. He appeared to have connected the pressure coil of the oscillo- 
graph across the breaker, and added the voltage kick to the generator 
voltage, assuming the sum as the total voltage of the circuit. The 
oscillograph measured the difference between generator and motor—i.c., 
the generator voltage increment and motor decrement due to the inductive 
kick. Аз probably the motor inductance was greater than that of the 
generator, the voltage rise would probably be less than half the values in 
the Paper. He would like to know the effect of increasing the rate of 
opening of the oi] circuit-breaker. Were the breakers used in the three- 
turn and six-turn experiments the same or only similar * Small varia- 
tions in permeability of the circuit, air-gap, &e., might make comparison 
between two blow-outs of the same type misleading. Would the same 
relative performance have been obtained if the circuits had been more 
inductive ? In the high-voltage alternating-current tests Мг. Collis's 
conclusion that after the current had sunk to zero it did not rise again сп 
the other side of zero was contrary to the results of other investigators, 
The * Proceedings " of the American Institute (February, 1911) con- 
tained a Paper giving an oscillogram from an oil switch apparently on a 
high-voltage alternating-current circuit, showing a current drop to zero, 
an interruption. and then a rise on the other side of zero to almost the 
same value again. The explanation in the Paper was that the interrup- 
tion only persisted till the voltage had risen high enough to pierce the oil 
insulation between contacts, and this intermittent action went on until 
the contacts were sufficiently separated, or the pressure developed by the 
are quenched it, or till fresh oil was forced between the contacts. 

Mr. Coi ris; in reply. referring to direct-current use of oil-break switches, 
said his firm had operated such a switch on a 400-volt 800-ampere circuit 
for a lathe and planer drive worked by pedal and opened and closed 
several times а minute without any trouble to contacts or brush, and only 
a little sediment in the oil, the switch not requiring much cleaning. For 
gassy mines И was better to fill in the interior of the switeh with a fluid 
to keep out the gas than to rely on joints. Even oil sealing of contacts 
did not mean gas tightness, as the mechanical disturbance between oi] 
and contacts on breaking circuit left а momentary gap through which 
flame could pass. In a 600-volt oil switch breaking 1.000 amperes, 
having а 21 in. depth of oil over the contacts, а gap of èin. had occurred 
and the flame shot up into the top of the case. He was surprised at Mr. 
Wedmore's assertion that current could ко past zero in breaking on an oil 
switch. He attributed the action of Mr. Teasdels cirenit-breaker as 
probably due to mechanical tronble in the circuit. breaker. In some 
Manchester tests of à similar nature on a large battery the fuse always 
opened before the cireuit-breaker. He could not give any information 
concerning zine tips. He agreed with Mr. Chamen that it was a pity the 
experiments had been limited by the size of the generator available, 
Regarding Mr. Taylors switeh, he agreed with it in principle, but some 
of the details admitted of controversy. The switch was apparently 
intended for alternating-current. transmissions: how then did the 
magnetic blow-out асеў Was this of the permanent-field or auxiliary 
type? Where was it placed ? Mr. Taylor fell into error in comparing 
the time of opening he gave for his switeh with the time shown in Fig. 11 
of the Paper, which was for direct current. The comparison should be 
made with Fig. 33, or 0-01 second, In no ease in his (Mr. Collis’s) experi- 
ments was there any flow after it reached zero. The limitations of 
current rise by a quick break was dependent on capacity and induction. 
and the степи impedance within and outside the generator. In diagram 
33, with small current and negligible capacity, the voltage rise was small 
(75 per cent. of normal): but when he had opened а 6,000. volt. feeder 
200 yds, long carrying 500 amperes there was a kick to 9.300 volts, falling 
to normal within а half period. The tendency to-day was to give gene- 
rators high impedance to limit instantaneous current values, even at 
the cost of regulation. Mr. Peck seemed to ask for particulars on matters 
notin the Paper, such as the effect of opening breakers more rapidly, of 
a more highly inductive circuit, &с. Though carbonisation was more 
severe with direct than alternating currents. careful attention had shown 
no trouble in switches operating under severe conditions. Mr. Peck had 
criticised his voltage rise figures. As the back E.M.F. of the motor was 
equal and opposite to the impressed E.M.F. at the instant of opening 
circuit (the breaker itself having practically no pressure drop), the top 
peak of the voltage curve was the resultant of all voltages in the circuit. 
Mr. Peck had questioned the voltages of the curves. The voltmeter 
was connected between phases, while the voltage graphs represented 
those between phases when the switch was opened. Other tests had 
been taken besides those given in the Paper, showing similar results, so 
that those given were, he believed, representative of actual English con- 
ditions. and were, so far аз he was aware, the first set of similar tests 
publicly produced, 

Mr. \МермовЕ pointed out that the switch used in the experiments 
had a Sin. break. Either this was wasted or the current was expected 
to pass zero point. 

Mr. Courts said that, as a matter of fact, he had broken very heavy cur- 
rents on a 43 in. break, and had never seen the current go past zero. 

The discussion was then adjourned. 


MEASUREMENT OF RELATIVE ANGULAR DISPLACE- 
MENT IN SYNCHRONOUS MACHINES.* 


BY W. W. FIRTH, M.SC. 


А 4 

When the working conditions of а generator and synchronous 
motor system are changed by alteration of the load or the excitation 
of either machine. a relative mechanical displacement of the rotors 
te kes place, and if the change is sufficiently rapid, there is an oscilla- 
tion or phase swing about the new position of equilibrium which is 
quickly damped out by eddy currents and friction. The magnitude 
of the steady displacement is goverened by the condition that the 
vector sum of the circuit voltages must be zero, or in other words, 
that the resultant of the generated voltages of generator and motor 
is equal to the impedance-drop in the circuit. These voltages 
depend upon the exciting currents of the machines together with 
their armature reactions, whilst the impedance drop is proportional 
to the line current. 

To understand the cause of phase displacement, it is necessary to 
examine in some detail the influence of the armature flux in modify- 
ing the effective strength of the magnetic field. Consider a three- 
phase generator and motor system end assume the distribution of 
pole and armature fluxes to be sinuous in space around the circum- 
ference of the armature. А. B. and С being the coils of the three 
phases, let the current in phase A reach its maximum value when 


Motor 
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DIAGRAM OF TESTING APPARATUS USED. 


the coil edge is б” of the phese from the pole ecatze, reckoned posi- 
tive to the right and nevative to the left of the centre line. At this 
instant the currents m phases Band C have reached half their maxi- 
mum values. and are reversed in direction compared with that in 
phase А. The resultant curve is in phese with curve a, that is, the 
maximum velue of the resultant armature flux occurs 90 дер. in 
phase later than the maximum current in any coil edge ; this flux is 
therefore fixed in magnitude and in position relative to the pole-flux, 
the phase difference be (90 + Ос) degrees. When gny coil edge passes 
through these magnetice fields voltages are generated proportional 
in magnitude to and in the same phase as the fields. Combining 
the resultant voltages of generator and motor gives the impedance 
drop of the circuit. И the machines are similar the drop is equally 
divided between them. 

When the machines are running in parallel as generators without 
exchenge of current the vector diagram reduces to two vectors, equa! 
to one another and in opposition. In this case the corresponding 
coil edges of the generator and motor pass the pole centres at the 
same instant. Under load conditions the coil edges pass the pole 
centres at au interval of time represented by an angle which is the 
relative mechanical displacement in degrees of phase from no load 
to full load. Even when the power-factor in the generator is unity, 
armature reaction has a weakening effect on the main field ; in fact, 
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* Abstract of a Paper read before the Neweastle Local Section of the 
Institution of Electrical Engineers. 
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-of the motor or converter were also plotted against abscissæ of flux 


‘Such a result is possible only in a converter, where the necessary 


-galvanometer method previously mentioned proved that the main 
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field was strongly magnetised by the armature when the field cur- 


- 


that the angle of lead must be considerable before the action becomes 


strengthening. In the motor the armature field weakens the main | rent was zero. 
field when the angle of lag of the motor is zero and only strengthens A series of photographs taken with the apparatus show the phase 


it when the lag is fairly large. Stated generally a lagging current in | swinging caused bv fluctuation of the supply voltage driving the 
the line always has a demagnetising action in the generator, and a | direct-current motor; this fluctuation is shown has a maximum 
leading current à demsgnetising one in the motor; further, that | value of 10 volts or 2 per cent. of the line voltage. The displacement 
to produce a magnetising action in the generator or motor, the line | and swing in three-phase motor and converter respectively, when 
lead or lag respectively must exceed a certain value which depends | the load is thrown on and off are also given. А marked contrast. 
upon the magnitude of the line current. due to the differing armature reaction is to be noted in the two tv pes 


№ To test the truth of these conclusions, exploring coils were wound | of machine. In the motor the influence of eddy currents set up by 
the moving armature flux during displacement, when load 18 switched 


round the yokes of the two machines and connected in turn to 
ballistic galvanometer so that апу change of flux in the machine | on. is shown by a time retardation of the maximum displacement, 
under test could be observed. When running under steady condi- | which is entirely absent in the converter. The contrast is again 
tions the synchronising switches were opened, and the direction of | seen when the load is switched off, the phase swing of the converter 
the kick of the galvanometer noted ; it was found that the exploring | being considerably greater than that of the motor. The natural 
сой on the 'hree-phase generator field gave no magnetic kick when | period of swing of the synchronous system may be observed in most 
the current lead in the lin», calculated from the wattmeter readings, | of the photographs, though it is disturbed in places by the irregular 
was 28 deg. For greater values it was magnetising, and for smaller | impulses coming through the direct-current motor from the supply. 
-ones demagnetising. Similarly, when the galvanometer was con- S. P. Thompson * gives the periodic time of oscillation of a gene- 
nected to the exploring coil on the motor, there was no effect when | rator and synchronous motor as T= 25-6n/Ey Ш. where n is the speed 
the lag in the line was 10-5 deg. ; for greater values it was magnetis- | of the machines in revolutions per second, Е the generated voltage. 
ing, and for smaller ones demvgnetising. The same results were | | the moment of inertia of the moving parts of the motor, and L the 
obtained whether the exploring coils were around the yokes or imme- | coefficient of self-induction of the two armatures and line. 
‘diately ,behind the pole-shoes. The natural period measured varies from 0:32 second to 0-457 
| a he machines on which the tests were made are two similar 5 kw. | second; it depends upon the excitation and load of the machines. 
‘four-pole separately excited converters with connections for both | Applying this to the single-phase machine, where /=0-457, 
-single and three-phase working. The generator was driven by a direct- | I=7-3ft.2 1b., Е=54, N=25, we find L=0-204 x 1077, or per arma- 
coupled direct-current motor, and the second machine when running as | ture L-— 0-102 x 19-3 henries. The value of Lobtained from the mean 
impedance measured when standing with the armature in various 


& synchronous motor was loaded by a direct-current direct-coupled 
generator, and when running as converter by rheostats. Тһе four | positions and the field excited was 1077? henries. The great difference 


machines are in line, with the synchronous machines in the centre. | between these results seems to indicate that the voltage drop in 
The accompanying diagram shows the apparatus used for observing | alternators is almost entirely due to demagnetising armature reaction, 
or recording phase displacement. Fixed on the ha!f coupling on the | the true or leakage inductance drop being practically negligible. 


motor shaft is а 'sheot-iron ring R carrying а pin hole Н. On the 
end of the shaft of the generator is fixed a small mirror M with its 
reflecting surface in the axes of rotation; S is a fixed shield with 
another pin-hole on it opposite to that in tho ring. The light from 
an'arc А passes through the two holes in line once per revolution of 
the motor, and strikes the mirror М if the latter is suitably adjusted 
with reference to the synchronous position of running. Thence it 
passes through the fixed lens L to the tracing-screen T, or alterna- 
tively to the drum D, which carries the recording sensitive paper. 
When relative motion of the armatures takes place, its amount is 
measured by ithe change of position of the spot of light on the screen 
or drum. The \spot of light is intermittent, which, when phase 
swing occurs, gives rise to a series of dots on the sensitive paper. 
The apparatus was calibrated with tho machines standing and the 
pin-holes in line. It was found that equal angles of turning of the 
generator armature gave equal displacements on the screen of the 
spot of light, the errors of refraction of the lens almost exactly com- 
pensating for lack of curvature of the screen. 

Observations of the steady displacement with change of load and 
with change of excitation were plotted. The displacements at two 
ecustant speeds show that the displacement decreases with increase 
ОЁ: peed for any given load ; that it is much less in three than single- 
phase machines and less again for converters than for synchronous 
motors. ^jThe latter might be predicted from the fact that in con- 
verters armature reaction is much smaller than in synchronous 


motors. 
Displacements for constant lino loads with change of excitation 


DISCUSSION. 


Prof. №. M. THORNTON (Armstrong College, Neweastle-on-Tyne) said it 
was difficult to realise the amount of relative movement which took 
place between machines which were running synchronously. There were 
two problems to investigate, viz. :—the shift of the load and the shift 
of the field strength. It had been generally hitherto assumed that the 
maximum voltage was reached when the edge of the coil was in the 
geometrical centre of the field, but it must be remembered that the 
magnetic centre shifted on account of the load current. The maximum 
voltage in a generator was thus reached somewhat later than was com- 
monly assumed. In the usual theory of armature reaction in alterna- 
tors it was generally assumed tliat the demagnetising ampere-turns were 
proportional to sin $, but he would suggest altering this to sin (ф--а), 
a being the angle through which the magnetic centre line moved, The 
new ratio of actual back ampere-turns to the calculated ampere-turng 


зіп (Ф-- . : f 
(Ф а) In the Portier and Fisher-Hinnen methods Of 
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predetezmining alternator characteristics the voltage was measured with 
ф nearly equal to 90 deg., but it was questionable whether it was correct 
to do this, as the values arrived at were probably in error due to the 
phase displacement, and this might be one reason why the predetermined 
characteristics of large machines generally required some adjustment 
later, for if the effect of this mechanical displacement of the armature 
coils was neglected the field ampere-turns as calculated would be too 
small, whereas if they were estimated from a full load current test on a 
power-faetor equal to zero they were probably too high. The throw 
which one actually got due to a change of magnetism in the search coi] 
showed that there was a marked etfect due to the armature current, 
although the current and volts were in phase. It might be that the 
neglect of the field shown in the Paper to exist when ф was zero by the 
exploring coils was counteracted by the neglect of the effect of the dis- 
placement of the ficld sideways. 

Mr. W. T. Maccarr (Sunderland Technical College) thought that, 
starting with the motor or converter on no-load, loading it up to the 
required amount, and then weakening the field at constant load, would 
have given more interesting results, as the curves would then have given 
the total displacement of the armatures. This would have been рге- 
ferable, as it would have given some idea of the conditions under which a 
synchronous motor or converter would fall out of step and also made it 
possible to predict which of two machines would keep in step longer under 
increasingly onerous conditions. Worked out approximately for the 
case of the three-phase motor it appeared that under light load a break 
of step occurred with less relative displacement than under heavy load, 
instead of the contrary result as appeared from the Paper. The reason 
for this apparent anomaly was, of course, that the field had been very 
much under-weakened in the case of light load before the break of step 
occurred. 

Mr. P. V. Hunter (Merz & McLellan) said that he had known a con- 
verter to slip a pole and then continue running as before. 

Mr. W. W, FIRTH, in reply, said that the most natural zero to take was 
the points at which the fields were equally excited. 


was thus 


density,injthe gap measured by the bismuth spiral method, with the 
machines standing. The generator excitation was maintained cmn- 
stant at à medium value of 6.350 lines per square centimetre. The 
displacements were plotted from the point at which the fields of 
generator and motor were of equal value. 

In nearly every case the field of the motor or converter was reduced 
until the machine broke step. The three-phase converter was, how- 
ever, a striking exception, the machine continued to run on load 
even when the field circuit was opened. With a reversed field cur- 
rent,of about one-fifth the normal value the converter slipped half a 
cycle and remained in synchronism. It was found impossible to 
foree the jmachine out of step by any alteration of its excitation. 


magnetic pull of the lines on the armature conductors is small. viz., 
that to supply the friction and iron losses of the machine. Though 
armature reaction and residual magnetism both play some part in 
this action, it is probably almost entirely due to the former. "When 
the converter field is weak there is a heavy lagging current which 
magnetises the main magnetic circuit to a sufficient extent to provide 
the driving torque of the armature. The exploring coil and ballistic 


* “ Dynamo Electric Machinery,” Vol. III., p. 526. 
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ELECTRIC APPARATUS FOR WATER STERILISATION 
BY ULTRA-VIOLET RAYS. 


Summary.—In this article is described the method of sterilising 
water by the employment of ultra-violet rays obtained from the Cooper- 
Hewittlamp. Details of two designsof apparatus that have been actually 
used are given, together with the results obtained. 


It is only within recent years that attention has been called 
to the powerful sterilising effect which is obtainable from the 
mercury vapour lamp. Sucha lampis a source of rays such as 
could not be obtained heretofore, hence the remarkable pheno- 
mena which have been observed during its use. According to 
present indications, it appears almost certain that the new 
method will supplant those which are now employed, owing to 
the many advantages which it possesses. Especially rapid pro- 
gress has been made in France in the direction of sterilising 
water in large quantities for municipal plants, and the method 
is one which will be of interest to electrical engineers. 

It will be remembered that Prof. V. Henri, of the Paris Uni- 
versity, commenced experimenting with the quartz lamp а 
short time ago. Before such lamps were manufactured, the 
ordinary mercury vapour lamp could not be used, as the glass 
tube quite cut off the ultra-violet rays. "The first experiments 
showed that the quartz lamp would be very valuable for steri- 
lising purposes, and since then Prof. Henri has been working on 
the subject in order to produce an apparatus which could be 
applied to the treatment of city water, this being one of the 
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Fic. 1.—EARLY ТҮРЕ OF WATER STERILISATION APPARATUS. 


principal uses of such а method. In this he has been very 
successful, as the following account will show. The new appar- 
atus has been designed at Paris bv Messrs. Henri, Helbronner 
& von Recklinghausen. It was first publicly used at a 
municipal exhibition of sterilisers, which was held at Marseilles 
quite recentlv. It proved to be superior to the other methods 
shown. Two different apparatus were constructed by the 
inventors, and these were first tested at the Physiological 
Laboratory of the Paris University. The first apparatus is 
illustrated in Fig. 1, and was designed to give a large output of 
water, as much as 125 cubic metres per hour, or sufficient for 
а town of about 20.000 inhabitants. According to the data 
which were presented to the Académie des Sciences, the dimen- 
sions of the apparatus were fixed upon after the following ex- 
perimental data had been obtained. The rays given off by the 
quartz mercury vapour lamp (Westinghouse-Cooper-Hewitt 
type) working at 220 volts with a current of 3 amperes will 
completely destroy the microbes contained in water including 
bacillus coli and other very dangerous microbes (cholera, 
dysentery, &c.) at the following distances and in the following 
times: At 60, 40, 20 and 10 cm. from the lamp, the times are 
respectively 30, 15, 4 and less than 1 second. The lamp should, 
therefore, be placed as near as possible to the surface of the 
water and a sufficiently slow flow used, so as to give the rays the 
proper time to dct. It is best to use several lamps in this case, 
and to dispose the apparatus so that the surface water coming 
under the first lamp is brought to the bottom, thus providing а 


fresh surface under the second lamp, and so on, constantly 


changing the position of the water. 
The apparatus is formed of а conduit which curves three 


times, the water being 30 cm. thick and 25 cm. wide. In con- 
sequence, for an output of 100 cubic metres per hour, the speed 
of flow is 28 ст. per second and for 36 cubic metres per hour it 


is 10 cm. per second. Seeing that the water that comes under 


the lamp commences to be strongly acted upon by the rays 
when 40 em. above the lamp, and this action is continued until 
it is 40 cm. below the lamp, the active zone of each lamp 1s 
80 cm., and, in consequence, at the 36 cubic metre rate the water 
is submitted to the action of the rays for 8 seconds under each 


lamp. With two lamps the duration is 16 seconds. If we 


refer to the data given above we conclude that a sterilisation of 
the water would be obtained at the last-mentioned rate of flow 
by using two lamps. The present apparatus is composed of а 
water tank of 3 cubic metres capacity, а turbine pump, 
а water meter, and the steriliser proper formed of the triple 
curved conduit 25 cm. wide and 50 cm. deep. Four mercury 
vapour lamps, L,, &c., are placed in the positions indicated, 
and are suspended from the floats which keep them at a con- 
stant distance above the water, this distance being 2 cm. 
Above each lamp is placed a reflector of suitable type. With 
this apparatus the water is found to be completely sterilised 
when it has passed the second lamp. Such water was charged 
very heavily with bacteria when in the tank by appropriate 
means. Starting with 5,250 microbes per cubic centimetre, 
3,650 were found after the first lamp had been passed, and none 
after the second lamp. Each lamp takes 660 watts, and thus 
in the present test 36 cubic metres of water are sterilised with 
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Fic. 2.— LATER TYPE OF WATER STERILISATION APPARATUS. by 


1,320 watt-hours, burning only two of the lamps. For а higher 
rate of flow it would be necessary to use three or four lamps, 
according to circumstances. The above figures correspond to 
36 watt-hours per cubic metre, but this figure has been reduced. 
The present apparatus shows that it is possible to sterilise large 
quantities of water by very simple means. 

A second apparatus was subsequently constructed and was 
used at Marseilles.* Its design is quite different, and has 
some advantages over the former, especially in reducing 
the amount of current required. Instead of the lamp being 
near the surface of the water, it is now immersed, and in this 
way its effect is greater. However, suitable precautions had 
to be taken in order to prevent the cooling of the lamp by the 
action of the water. Immersing the lamp greatly increases the 
sterilising effect, and three-quarters of the ultra-violet rays 
given by the lamp are now utilised. 

It is observed that the working of the present mercury 
vapour lamp depends essentially upon the temperature of the 
electrodes and the quartz tube, so that if the lamp is cooled to a 
great degree it 1s impossible to obtain from it the same yield in 
ultra-violet rays as before, if the current remains the same. Оп 
this account it is objectionable to place the quartz lamp directly 
in the water. It is found by experiment that the lamp is 
greatly cooled thereby, especially when running water is used, 


*This was a competitive test of filtering and sterilising apparatus 
held by the municipality owing to the necessity of treating the very bad 
water of the city supply. 
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$0 that to obtain the same yield as in air the current in the 
lamp needs to be doubled. A glass protecting chamber cannot 
be used as it would cut off the ultra-violet rays. However, the 
inventors have overcome the difficulty very readily by using а 
protecting box with the three principal sides made of quartz 
plates, so that the lamp can be immersed and at the same time 
the rays have their maximum power. 

The accompanying view (Fig. 2) shows the most recent 
Bterilising device. At the top is a water-tight cover containing 
the lamp, L, and its protecting box. Thesterilising chamber, E, 
is designed so as to bring all parts of the water into the active 
zone of the lamp, the water passing along the transparent sides 
of the box and quite near the lamp. То do this the five par- 
titions shown are used, and the water is thus made to circulate 
in the direction of the arrows, being well mixed up in the in- 
terior of the chamber so that fresh portions are always next the 
lamp. This method is found to answer very well in practice. 

Ап electrically-operated valve ensures that no water can be 
passed through the sterilising chamber should the lamp break 
or the current supply be cut off. In series with the lamp is an 
electromagnet which holds the valve up against its seat, so that 
in normal working no water passes through the valve. Should 
the circuit be broken, the valve is dropped and all the water 
then flows out at V without entering the sterilising chamber. 
In this way no unsterilised water can be delivered by the 
&pparatus. 

Previously-filtered water must be used, seeing that the ultra- 
violet rays are cut off by any great thickness of cloudy water, 
while experiments bave shown that the water must be quite 
clear in order to allow the rays to penetrate to the proper depth. 
In the present apparatus a specially constructed quartz mercury 
vapour lamp is used, the lamp being, as before, of the Westing- 
house Cooper-Hewitt type. It is run on 220 volts, and takes 
3 amperes. During the tests the apparatus worked con- 
tinuously from August 19th to the end of September. The 
rate of water flow was on the average 600 cubic metres per 
24 hours, or 25 cubic metres per hour. During the tests 18 
bacteriological tests were made upon samples of water taken 
from the two sides of the apparatus. Before sterilising, the 
water showed 30 to 300 germs рег cubic centimetre, and 50 to 
1,000 bacillus coli per litre. After leaving the apparatus, only 
1 germ per cubic centimetre was observed, and no bacillus colt. 
This shows that the electric process has a very effective steri- 
lising action even when used at such a high rate of delivery. Аз 
to the current consumption, which is one of the most important 
points, this is brought down to the very low figure of 26 watt- 
hours per cubic metre. 

Briefly stated, the advantages of the new method lie in the 
fact that the rays act only upon the microbes and not upon the 
water itself, this being not a chemical but a purely physical 
effect. It follows that there is no smell or taste communicated 
to the water, and all the natural gases are retained as before. At 
the same time there is an entire absence of microbes, and espe- 
cially of the harmful varieties which it is so much desired to 
remove. Аз regards the first cost of the plant, this is quite low, 


owing to the great simplicity of the apparatus. The cost of 
current for operating the plant is now reduced to a very reason- 


able figure, this being naturally one of the vital points of the 
problem. Аз the method is now only in its early stages, no 


doubt the cost will be further reduced in future, so that the new 


system is likely to receive considerable attention as soon as it 
becomes more widely known. 


_ Electric Traction in Spain.—It is stated that the Compaiia 
de los Ferrocarriles del Sur de Espaiia have established a cen- 
tral station at Santa Fé de Mondüjar for working their railway 
line from Gérgal to Santa Fé. A 1,500kw. generating set and 
two boilers have been installed, and three-phase current at 
5,000 volts will be used. The rolling stock comprises five 
electric motor cars, and it is anticipated that thev will be able 
to maintain а speed of 19 miles per hour with irains of 250 


tons. 
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IMPROVEMENTS IN UNDERGROUND CONDUIT 
CONSTRUCTION.* 
BY E. N. LAKE. 


Summary.—The author first discusses the use of vitrified clay and the 
arrangement of the ducts, and then passes on to consider the connections 
between underground mains and the overhead line of an electric tram- 


way. He finally suggests improvements in manhole fittings. 


Ducts were primarily à means for placing cables underground and 
& convenience for repairing and replacing them. More recently, 
however, with the large increase in the amounts of energy trans- 
mitted, the additional feature—isolation of the cables—is exceedingly 
important. The forms at present used are the cement or stone duct, 
fibre pipe and the multiple and single form of vitrified clay duct. 
These forms of duct are installed in the same general manner in 
concrete, and the methods are practically the same as have been used 
for 15 or more years. 

А change or an improvement in underground conduit construc- 
tion, because of the effect of precedent and inertia, is sure to en- 
counter strenuous objection from all parties. The suggested im- 
provements in this Paper are almost all made with reference to the 
comparatively new ideas of isolation and protection of the cables for 


which the conduits are built. 
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CONSTRUCTION. 


The best heat-resisting and arc-resisting material which is avail- 
able on à commercial basis at this time is undoubtedly vitrified clay. 

Due to the explosive power of water when suddenly heated in а 
confined space, it is believed that the walls of a clay duct, which 
might otherwise withstand the heat of a burn out if they contain a 
sufficient amount of moisture will be rapidly disintegrated in suc- 
cessive layers by the sudden vaporisation of the water confined in the 
interstices, under the action of the intense heat of the arc. Hence, 
that vitrified clay duct is best for large power distribution systems 
which will absorb the smallest percentage of moisture. А ready 
means of testing absorption is to take a sliver from а broken duct, 
preferably one with one surface glazed, and dip it in ink. Ву break- 
ing off fragments from the tip end the following will then be observed : 
(1) If glaze and vitrification are good, the ink will not penetrate the 
material. (2) If glaze is good and vitrification is poor, the ink will 
not penetrate through the glaze, but will penetrate a considerable 
layer of the unglazed material. (3) If glaze and vitrification are both 
poor, the penetration will be about the same on all surfaces. The 
percentage of absorption permitted will depend upon the importance 
which the engineer attaches to the matter, and the local conditions 
as to the kind of duct that can be delivered to the trench at a fair 
price. One specification used in Chicago requires not more than 
2 per cent. absorption in 24 hours in the whole piece, and 3 per cent. in 
fragments having about 50 per cent. of surfaces glazed. Another 


* Abstract of a Paper read before the Western Society of Engineers. 
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specification requires not over 5 per cent. absorption, without defining 
the condition as to the whole or broken pieces. 

Conduits.—The question of single duct and multiple duct is an old 
subject, but a few words may not come amiss. For telephone cables, 
and for all cable svstems where the number of heavy cables is not 
large, and where no special consideration of the possible spread of 
trouble from one cable to its neighbours is thought to be necessary, 
the multiple duct, on account of economy of space and convenience 
in handling, is the logical choice of vitrified clay duct. But for 
systems which carry large groups of cables where tens of thousands 
of kilowatts may be concentrated upon а burn out, and where cable 
separation and isolation must be given its due consideration, the 
single-duct construction, Fig. 1, is believed to be better and is most 
generally used. The single duct is a much more flexible construction 
for congested city locations where a great deal of manceuvring is 
necessary to get around or over, or under, or through obstructions. 


Fig. 2.—PRESENT FORM or CORNERS ОЕ CLay DUCTS SHOWING 
LarGeE Voips. 


The present standard single-duct construction, using 3} in. or 
34 in. square bore duct, which is used in most of the larger systems, 
is shown in Fig. 1, and is believed to represent the best engineering 
practice for large power systems at the present time. This con- 
struction, when properly installed, provides two walls of about £ in. 
each of vitrified clay between adjacent ducts, and it has been demon- 
strated in practice that for ordinary burn outs this is effective in 
isolating the trouble. In the case of very severe burn outs it has 
been found, however, that there are certain weaknesses in this form 
of construction. One of these is due to the present form of corners 
on the duct, which leaves a void of considerable size. Of the space 
shown between the corners in Fig. 2 only the lower half is usually 
filled with concrete, so that a severe burn out will communicate 
laterally through the joints in the ducts and longitudinally through 
the voids, and thus injure cables in adjacent ducts. It is believed 
that a simple improvement in the duct would consist of slightly 
modifying its shape so as to reduce the void at the corner to such an 
extent that it may he completely filled by the mortar in the process 
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Fig. 3.—StUGGESTED FORM OF CORNERS or DtcTs WITH SMALL 
Voips, 


oflaying. By comparing Figs. 2 and 3 it will be seen that by a slight 
change in the outside radius of the corner of the duct the area of the 
void at the corner of four ducts is very materially reduced ; in fact, 
in the ratio of six to one in the case shown. This change in form was 
submitted to several of the leading duct manufacturers, and, while 
all agreed that it was not impractical to manufacture the duct in the 
proposed form, there were the usual objections that are urged to any 
innovation. 

Another difficulty encountered in the present construction is that, 
unless very careful supervision is exercised, the joints in the ducts 
will not be properly staggered as they are laid. 

A further improvement consists of installing the present single 
duct in multiples of. say, four, with an extra separation by concrete 
letween the multiples. А modification is to lay the multiples in 
hcrizontal tiers, each tier being separated by a substantial layer of 
concrete. This form is a little more simple in construction, since 
tke laver of concrete between tiers can be spread wet enough to make 
temping unnecessary and no spading is required. Figures given by 
tke author showed that the average cost of tiers per duct-foot was 
only about $4. greater than the cost of the standard construction. 


Square-bore duct has come into general use because two or more 
cables can be installed with greater ease than in the round bore, and 
because it is а favourite with the men at the trench on account of 
greater ease in handling and laying. Round-bore duct of the same 
size takes less clay to make, and is lighter in weight; there is also. 
less waste due to swelled ends in the drying process, and a smaller 
number of culls from the kilns, because the shape is such that when 
piled for burning the heat is distributed more uniformly, and the 
materia] is, therefore, generally better burned and better vitrified. 

For high-tension lines and for important low-tension lines involving: 
large amounts of power, where a superior construction is desired, a. 
line consisting of round-bore single ducts laid in tiers, with an extra 
space between horizontal ducts, as shown in Fig. 4, would represent, 
it is believed, the very highest type of construction possible at this 
date. The extra cost per duct-foot of this construction in the case 
of а six duct would be only 44. more than the present standard 
square-duct conduit. 

Recent practice in the case of an extensive system is to have cables 
routed by as many ways as are available and practical, so as to. 
minimise the effect of burn outs in interrupting the service on the- 
system. Where practicable, heavy conduit runs are subdivided 
and built part on one street and part on another, во as to make this. 
routing of cables possible; but this involves & large additional ex- 
pense, since it is apparent that two 12-duct runs on different streets 
will cost more for excavation, manholes, concrete and paving than. 
one 24-duct run on one route. In order to secure in a large measure 
the advantages of two separate runs with but very little increase in 
the cost, what is styled the duplex construction will be found to be 
desirable. This consists simply in dividing the conduit of a run into. 
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two sections, separated by a substantial barrier of concrete. Where- 
the ducts enter the manholes this spacing may be increased to 6 in. 
or 8 in., and the cables may be trained on opposite walls of the man- 

hole. The additional expense involved for this construction amounts 

to only about 1d. per duct foot оп a 24-duct line. 

The connections which are made at intervals between the over- 
head system and the underground system of a street railway are- 
made by means of taps or laterals extending from a manhole through. 
a suitable duct up to the overhead conductor on the pole. These- 
laterals, although a relatively small part of the system as a whole, 
may, if they are improperly insulated or improperly installed, 
beeome the weak points which are the measure of the effective: 
strength of the whole distribution construction. Present standards 
of construction have, in the main, proved very satisfactory, but there: 
are some details which, it is believed, can be improved so as to 
eliminate a certain class of troubles. It has been observed that the 
laterals are the points where the conditions appear to be especially 
favourable for the occurrence of trouble. An apparent cause of 
failures in the lateral connection is electrolysis, the effects of which 
are often to be found in the bends of the iron pipe through which the 
lateral connections are made. This is probably due to the fact that 
in à conduit system using vitrified clay ducts, the sheath is usually 
much better insulated from the earth throughout its length than at 
the point where the lead sheath of the lateral tap comes in contact 
with the iron pipe constituting the lateral duct. This pipe, if 
attached to an iron pole or buried in the earth at its lower end, is. 
usally pretty well earthed, and it has been observed that very often. 
there is a good deal of moisture at the bend. These conditions are- 
especially favourable to electrolytic action, which, by destroying the 
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lead sheath, brings about, sooner or later, & failure of the insulation 
with its resulting burn out. It may also be true that near the border 
hetween overhead and underground districts the insulation at the 
laterals is subject to unusual strains on account of surges in the over- 
head system, encountering the capacity effect of the underground 
lead-sheathed cables at these points. In any event, in order to 
minimise the trouble at these points it is believed that the insulating 
value of the lateral duct should be about the same as or better than 


that of the duct in the main conduit line. 


For the vertical portion on the pole there appears to be nothing 


better at the present time than iron pipe. Fibre duct was considered 
for the vertical run, but it was believed that, when used without pro- 


tection from mechanical injury, the liability of injuring the con- 
So a combination of fibre to provide the 


insulation and iron pipe to afford the mechanical protection was 


ductor would be too great. 


designed. 


Manhole Fittings.—So far as the ideas of cable protection and 
isolation are concerned, the modifications thus far discussed apply 
more particularly to the ducts outside the manholes. In the man- 
holes two additional considerations are involved—viz., the joints in 
The importance of the 


latter will depend upon the perfection of the cable joints and the 

If cables are 
thoroughly isolated and protected so that when a burn out occurs 
only the defective cable is involved, then it is only а matter of secur- 
The more perfect the protection and isolation 


of the cables the fewer will be the cables involved in a burn out, and 
Various 


the cables and the matter of accessibility. 


frequency of cable troubles from other causes. 


ing access to one cable. 


hence the less will be the importance of accessibility. 


wrappings of tapes composed of a mixture of asbestos and cotton, 
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‚Кто. 5.—CoNcRETE SHELVES IN MANHOLES ALSO SERVING AS BARRIERS. 
LowER SHELF EQUIPPED WITH SPLIT DUCT. 


of steel and brass strips, and coverings of plastic materials have been 
used. Each may be particularly adapted to some set of conditions 
where their use would be perfectly satisfactory, but for the con- 
ditions here considered it is believed that in the manholes the same 
fireproof and arc-resisting materials should be used that are used in 


the ducts between manholes. 


Sheet steel has been used for shelves in manholes, but it has been 
found that if the metal is thick enough to give a reasonable degree 
of rigidity, the cutting and fitting is difficult and expensive. In case 
of a severe burn out the steel, because of its good conducting qualities 
and relatively low melting point, tends to spread and augment the 
trouble rather than localise it. The upper part of Fig. 5 shows a shelf 
construction that it is believed is less expensive, more flexible, and 
with the metal parts entirely covered with cement, so that it is а com? 


bined shelf and barrier. The wire mesh may be had in rolls, and can 
be easily cut and fitted with а pair of ordinary snips, and any man 
who is at all familiar with the use of the trowel can, with a little 
plasterers hair mixed into the cement mortar, readily lay these 
shelves in place. Cables are thus effectually separated into groups 
by a substantial horizontal barrier of fireproof material. Where only 
a small number of relatively unimportant cables are involved this 
construction gives a degree of isolation that is quite sufficient. 

For a larger group of more important cables the split duct con- 
struction shown in the lower part of Fig. 5, in addition to the rein- 
forced cement shelves, can be used advantageously. Split duct is 
made by scoring the walls of the duct as it is excluded from the 
presses, so that after being burned it can be shipped to the work in 
whole pieces and there broken into parts for use. 
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DISCUSSION. 

Mr. D. №. Rover disagreed with the statement that vitrified clay was 
the best non-conductor of heat and arc-resisting material. His experi- 
ments showed that concrete construction was а poorer heat-conducting 
material than vitrified tile. He also referred to the experience of the 
Commonwealth- Edison Co. in connection with a serious breakdown some 
time ago. This provided a direct comparison between the arc-resisting 
and heat-conducting properties of the vitrified clay tile around the cables 
in the manhole and the concrete pipe surrounding the cables in the con- 
duit. The cable burned for about 25 ft. into the conduit before it wae 
disconnected, and although there was considerable flame in the manhole, 
due to the burning of the gases from the resinous material in the paper- 
insulated cable, the arc was at a considerably higher temperature than 
this gaseous flame, and the heat from the arc was conducted through two 
lavers of tile in the manhole so as to melt the lead off of the cables in the 
adjacent ducts, while it failed to injure in any way the lead or the insula- 
tion of the cable in the concrete pipe of the conduit. The tile conduit 
in the manhole also showed, on its interior surface, greater signs of injury 
from the direct action of the arc than did the concrete pipe in the conduit. 
The author had spoken of the desirability of getting vitrified clay which 
was free from moisture, because of the difficulties which would be caused 
by an arc or other sources of heat in the duct or in the conduit construc- 
tion. This freedom from moisture is also desirable from the opposite 
point of view—that is, in the case of the freezing of the ground. They 
had occasion to remove some ducta which had a high percentage of absorp- 
tion, and they found that this particular conduit was so badly broken 
that it could not be handled ; there were a series of fractures runni 
all through the tile. It apparently had been ruptured by freezing, ant 
although it had not so broken that it collapsed and filled up the bole, it 
showed that the structure was considerably weakened and might have 
caused trouble later. The question of alignment was one of the hardest 
problems in the single-duct tile construction, and their experience was 
that there was less difficulty in drawing cables into 3] in. round section 
concrete pipe, which was in more accurate alignment, than with 34 in. 
square-bore vitrified tile. The statement was made that the square 
section offered less resistance when two or more cables were being drawn 
in. That was the reverse of their experience. Тре men who had charge 
of installing these cables said that the large cables, from 2 in. to 21 in. 
were drawn into the ducts with apparently less friction with the square 
section than with the round section, their theory being that the arc of 
contact with the cable and the duct was less when the cable rested on & 
flat surface than when it rested on the inside of a cylindrical surface 
Where two, three or four single cables were pulled into one duct, how- 
ever, the cables apparently assembled so that they filled tne larger 
portion of the duct, but became wedged in there, and then as the pulling 
rope turned—and it always did unwind somewhat as the strain was. 
applied—that twisted the grip which was fastencd to the cable and. 
twisted the cable in the duct. When this twisting action occurred these 
cables had to move on each other, and assumed a new relation with. 
respect to each other. "That did not occur with а round-duct construc- 
tion, and where the cables could twist in the duct and always held the 
same position with respect to each other. . The author, in referring to. 
single-duct tile, did not bring out one of its good points, which was one 
of its most valuable assets for conduit work—namely, the case with which. 
а tile conduit line could be broken out and repaired. 

Mr. F. W. DanLING mentioned that a well-vitrified clay conduit, in ite 
manufacture, was burned to а temperature of approximately 3,000 deg. 
It was supposed to stand a temperature of about 4,000 deg. before giving 
way. Under usual and ordinary circumstances, cement products could 
not stand a temperature of over 1,800 deg. without having the lime salts 
broken up and dissipated, reducing the cement mass to а condition about. 
as friable as soft plaster. With this in mind, it seemed hardly fair to 
accept the single instance which Mr. Roper mentioned as a proof of the 
test. An explanation of the destruction of the cables in the manhole 
might be found from the fact that the duct lines had a gradient up to the 
point where the burn out occurred. This being true, the instant the 
temperature was raised at the point of burn out а draught would be 
generated from the conduit line towards the manhole. As the burn out 
extended along the cable. the path of the draught being determined pre- 
viouslv, this current of cool air would doubtless increase considerably 
and carry the heat out of the duct, acting as a flue. It was, of course,. 
admittedly important to get а substance for conduit which would be 
practical and yet withstand the terrific temperature produced by а burn. 
out; but the tests which they had made, comparing vitrified clay con- 
duit with cement and fibre products, showed conclusively that the clay 
conduit would withstand temperatures varying from 1,000 deg. to 
2,000 deg. higher than cither of the other substances. 

Mr. G. B. SPRINGER did not think the expenditure on 1 in. of concrete 
between the ducts would be justified. 

Mr. LAKE asked Mr. Roper if the burn out referred to was a '' slow 
bourn " or one which started from а short-circuit, and was sudden and 
vicious in its action. 

Mr. Roper said it took something like half an hour to burn the 25 ft. 
or 30 ft. of cable, or it might have been 45 minutes before the cable was 
entirely disconnected. It burned much like a fuse would burn, with a 
fairly continuous arc, illuminated now and then with a burst of flame. 
There was a steel shelf in the manhole, and the cement ducts were 
separated by concrete. | 

Mr. Laxe, in reply, agreed that the result might have been the same 
if the burn out had occurred in a vitrified clay duct. Аї any rate, the 
lin. of concrete between the cement pipe was certainlv a desirable 


feature. 
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WIRELESS TELEGRAPHY FROM AEROPLANES. 
BY T. THORNE BAKER. 


Considerable difficulty has been experienced in getting satis- 
factory results from aeroplanes with wireless telegraphy, owing 
to inability to obtain any great efficiency for a given amount of 
primary energy. Many excellent theoretical methods of 
attaching aerials to an aeroplane are quite impossible owing to 
the difficulties raised by the pilot and due to the actual con- 
struction of the machine. 

Experiments have been made by using a weighted 60 ft. wire 
hanging vertically downwards from the aeroplane, and a suit- 
able counter capacity, but for ordinary work this method 1s 
quite useless owing to the dangers of a free wire engaging with 
the propellor. Sudden air currents, air pockets, &c., cause 
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machines to rise or drop very abruptly under some conditions, 
and a loose wire would then become a source of considerable 
danger. 

There bemg no “earth” possible with an aeroplane, the 
simplest course to adopt seemed to be the use of balanced 
aerials, and in the experimental apparatus tried at Salisbury 
during the army manceuvres last year, I employed two single 
wires, about 30 ft. long, each running from a position near the 
driver's (or pilot’s) seat to the extreme end of the main planes 
of a Bristol biplane, which the British and Colonial Aeroplane Co. 
kindly lent for the purpose, the wires then being brought back 
to the tail of the machine. The length of aerial possible is very 
limited, though in recent experiments it has been increased to 
over 50 ft. on each side. The first arrangement used 1s seen 
diagrammatically in Fig. 1. C C was a Lin. spark coil, with a 
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special type of platinum interrupter. 5 was the spark-gap, 
zinc balls à in. diameter being used. К was a condenser, and 
J an auto-transformer. J consisted of seven turns of copper 
wire wound on an ebonite drum, three turns of which were т- 
cluded in the shunt circuit of the spark-gap. The ends of the 
transformer were connected direct to the aerials, which were 
attached to, but insulated from. the wooden stanchions of the 
aeroplane. 

The induction coil, Leyden jar and spark-gap were fitted into 
a very light wooden box, which was strapped to the passenger 
seat of the aeroplane. The primary circuit of the coil, for 
which an 8-volt accumulator was used, was closed by a light 
Morse key screwed down to the driver’s scat at the side. About 


Ne 


30 watts were used in the primary circuit, but, as already 
stated, the output from the aerials was low. E 

Balanced aerials were used at the receiving station in the 
original experiments, two sets of wires being suspended as 
shown in Fig. 2 about 10 ft. from the ground. Each aerial 
wire was duplicated at right angles in the manner shown, owing 
to the directional effect of the aerials on the aeroplane. Hence 
the position of the aeroplane finally made little difference m 
subsequent tests with balanced aerials; for the receiver 1t 13 
proposed to double the number of wires in the way shown by 
the dotted lines. 

A Marconi magnetic detector was used in series with a small 
inductance coil and the aerials themselves; but for subsequent 
experiments made at Shorncliffe, on Capt. Maitland's biplane, 
the Marconi Company made up a special receiving set, designed 
by Mr. Bangav, of their field service department. The arrange- 
ment is shown in Fig. 3, while their modification of the 
coupling in the auto-transformer is seen diagrammatically in 
Fig. 4. 

In Fig. 3 the aerials, or the aerial and earth, are in series with 
a variable condenser, K, and J, the primary of an oscillation 
transformer. J,, the secondary of the latter, is in series with 
a second variable capacity, K,, and with A, the primary winding 
of the small transformer of the Marconi magnetie detector. В, 
the secondary, is, as usual, connected with the telephone, T. 

The wave-length obtainable on an aeroplane with the arrange- 
ment shown in Fig. 4 18 in the neighbourhood of 300 ft., and 
under favourable conditions it would appear that signals could 
be 1eceived over distances of a mile or two, and probably much 
further. The actual distance will, of course, be much greater 
eventually, and when rather more weight is permissible, a more 
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powerful transmitter will be used. In the latest apparatus I am 
using a6 in. spark coil worked from four secondary cells, signals 
for testing purposes being effected by means of a clockwork, V 
sender; a metal brush wipes on a revolving brass disc having 
three narrow teeth and one wide tooth successively, so that 


contacts are made representing the... — of the Morse code. 


Whether balanced aerials for the receiving station are more 


| efficient than one aerial and an “ earth” is not fully determined, 


but with carefully insulated balanced aerials on the aeroplane, 
using two wires separated by spreaders for each, satisfactory 
and distinct signals can be transmitted. 


THE RADIO-BALANCE.* 


BY H. Т. CALLENDAR, M.A., F.R.S, 


Summary.—After referring to Angstróm's and Kurlbaum's compensa- 
tion methods for measuring radiation, the author's recording bolometer 
is considered. In the radio-balance the Peltier absorption of heat in а 
thermo-junction is employed to remove the heat due to the radiation. 
Two forms, the disc and the cup type, of this radio-balance are here 
described. ——— 

Electric compensation methods, in which the radiation to be 
measured is directly balanced or compensated by means of heat 
supplied by an electric current under steady conditions. possess many 
advantages over the more simple calorimetric methods, which involve 
the observation of the rate of rise of temperature in а receiver of 
known thermal capacity. The best known electric compensation 


methods are probably those of Angstróm and Kurlbaum. Angstrém’s 
pyrheliometer contains a pair of similar strips, each 20 mm. long and 
1-5 mm. wide, one of which is exposed to radiation while the other is 
heated to the same temperature by an electric current. Equality of 
temperature is indicated by a sensitive galvanometer connected to a 


* Abstract of a Paper read before the Physical Society. 
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pair of copper-constantan thermo-junctions, attached to the backs of 
the receiving strips, but insulated from them by thin silk paper and 
shellac varnish. The method of Kurlbaum consists in observing the 
deflection of the galvanometer when the bolometer of resistance R is 
exposed to the radiation to be measured, and is traversed by a cur- 
rent, C,. The radiation is then cut off, and the current increased to a 
value, C,. giving the same deflection. 

In addition to possible errors from change in temperature, the most 
important sources of error in the bolometric method appear to Бе: (1) 
the rearward grid of the bolometer is partly shielded from radiation 
by the front grid, but is equally heated by the current (this will not 
affect the absolute measurement, provided that the front and back 
strips are of the same dimensions and resistance); (2) the area of the 
bolometer surface which is exposed to radiation may not exactly 
coincide with that which is heated by the current. 

The gradual creep of the zero due to the warming of the end con- 
nections and supports is most troublesome when a bolometer mounted 
on a support of slate or other badly conducting material is continu- 
ously exposed to radiation. In order to avoid this source of trouble 
in the recording bolometer * designed for taking records during the 
total eclipse of August 30, 1905, à method of compensation was 
employed which I have adopted in the construction of platinum 
thermometers for many years. Two similar grids were constructed 
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with strips of different lengths, as indicated in Fig. 1. These were 
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similarly mounted side by side, and were connected in opposite arms 
of à Wheatstone bridge of the type employed in platinum ther- 
mometry. The end effects were the same for both grids, and were 
automatically eliminated. "The resistance measured corresponded 
to the central 2 cm. only of the grid with the longer strips. The 
effective area of the radiation admitted was determined by a water- 
cooled diaphragm 2cm. wide with a sharp edge, corresponding 
approximately with the difference of aiea of the grids. For con- 
tinuoua recording, the difference of resistance between the grids is 
balanced against an equal resistance of the same platinum strip 


The chief objections to the bolometric method in this form аге: (1) 
that the determination of the radiation in terms of the electric cur- 
rent requires à separate observation which cannot easily be made 
simultaneously with the observation of the radiation by a null 
method. It is therefore necessary to use a water jacket to keep the 
conditions fairly steady. (2) That the method involves the observa- 
tion of small changes of resistance, which necessitates the use of 
somewhat elaborate apparatus, and special attention to details of 
compensation. 

In order to meet the objection that the observations of radiation 
and equivalent heating current in the bolometric method above 
described are not simultaneous, and to provide some compensation 
for changes in the surrounding temperature I devised and tested 
various other modifications of the bolometric method, of which the 
four-grid bolometer method and the method of the bright and black 
bolometer are deserving of mention. 

The four-grid bolometer is a fairly simple method, which gives very 
good compensation for changes in the surrounding conditions, but in 
which the end-effects are not exactly compensated. I devised it 
specially to suit one of Lummer and Kurlbaum's standard pattern 
bolometers, in which the grids are symmetrically arranged in pairs, 
the strips of the second grid being behind the interspaces of the first, 
and those of the third behind the interspaces of the fourth. As 
usually connected, the first and second grids are in opposite arms of 
& Wheatstone bridge, of which the third and fourth grids form the 
other two arms. For the application of the four-grid method, the 
connections are altered so that the first and second are in parallel, in 
series with the third and fourth in series (or vice versa, the first and 
second in series, in series wi h the third and fourth in parallel). The 
ratio of the first and second in parallel to the third and fourth in 
series is approximately 1 to 4, and is balanced by resistances of about 
1,000 and 4,000 ohms, forming the other two arms of a bridge. The 
heating effect of the current C, on 3 and 4 in series is four times as 
great as оп 1 and 2 т parallel. Grids 1 and 2 are exposed to radiation 
and the current increased to C,, till the balance is restored. The 
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connections are then changed to 3 and 4 parallel, and 1 and 2 series; 
3 and 4 are exposed to radiation, and the current adjusted to balance 
a8 before. This is necessary in order to eliminate small differences 
between the grids. In each case the actual resistances are measured 
by taking the ratio to a standard 10-ohm coil in series with the grids, 
but are not required to more than about 1 in 1,000, the limit of accu- 
racy of the radiation balance. 

In the bright and black bolometer method a pair of bolometers of 
equal dimensions and resistance, but one bright and the other black 
(Fig. 2), are simultaneously and symmetrically exposed to the radia- 


enclosed in the same water-jacket. To measure the heating effect of | tion to be measured. The difference of temperature between them 
the current, and obtain the absolute equivalent of the radiation, the | will be approximately proportional to the intensity of the radiation, 


balancing resistance of platinum strip В, is replaced by & constant 
resistance, S, by shifting а plug, and the resistance is balanced without 
changing the current. 
rent 18 altered to give the same heating effect as the radiation, under 


| 


The radiation is then cut off, and the cur- | 


and may be utilised for recording the radiation, as in my usual 
pattern of sunshine recorder. The bright and black bolometers are 
connected in series with two equal and constant resistances S and S’, 
of the same order of magnitude as the bolometers, by means of which 


the same conditions. The creep due to the heating effect of the | they can be balanced to equality. They are also connected in parallel 
current on the end connections being eliminated, there is no need of | with two high resistances P and ©), by means of which the ratio of 


hurry, and it is better to balance the resistance in place of employing | either bolometer to S or $ may be determined. 1, now, the current 
the deflection method of Kurlbaum. We thus obtain the accurate | through the bolometers is increased while they are exposed to radia- 


formula AH =(C,?— C,?) R, where А is the area of the aperture, Н the 
intensity of the radiation absorbed in watts per square centimetre, 
R the observed resistance ($.е., the difference of resistance of the 
grids) when the current C, is flowing with radiation or the current C, 
without radiation. 


* The absolute recording bolometer was described and exhibited at a 
meeting of the Physical Society in May, 1905. Publication of the Paper 
was delayed in order to include a reference to the results of the eclipse 
observations in August. Unfortunately, the manuscript of the Paper 
and all the original observations were lost on the way to the observing 
station in Spain. 


tion, their resistances may be brought back to equality, and the 
corresponding rise of temperature deduced from the ratio P/Q. 
Assuming that the loss of heat by conduction and convection is the 
same for both bolometers at the same temperature, and that the 
ratio of the emissive power of either to that of a black body is equal 
to its coefficient of absorption, the rise of temperature observed when 
the resistances are balanced is the same as the rise of temperuture of a 
perfectly black body under the same conditions of exposure to radia- 
tion. The intensity of the radiation to be measured can therefore be 

calculated from the known value of the radiation constant. The 

function of the electric current in this method is to compensate for the 
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loss of heat by conduction and convection, and the value of the cur- 
rent itself is not required. The theoretical difficulty arises from the 
"fact that the radiation to be measured is generally of a different wave- 
length and quality from that emitted by the bolometer, and that the 
coefficient absorption of a bright metallic surface may be appreci- 
ably different for different wave-lengths. The correction for this 
"difference must be separately determined, and gives rise to an uncer- 
tainty of the same order of magnitude as the determination of the 
coefficient of absorption of a single black bolometer. Against the 
practical difficulty of constructing two similar bolometers may be set 
-the advantage of excellent compensation for end-effects and for 
changes in the surrounding temperature. 

A general objection to all bolometric methods is that on account 
of the large surface exposed it is necessary to take account of the 
angular aperture of the receiver as well as the radiant. Even in the 
ease of solar radiation, а bolometer 2 ст. or 3 cm. square, unless pro- 
vided with a tube of unwieldy length, will include a large and uncer- 
tain area of the sky. The difficulty of securing similar exposure is 
often serious in comparing instruments of different types, especially 
when one of the receiving surfaces is square or rectangular, like that 
of a bolometer. On the other hand, the quantity of energy received 
and available for measurement increases in direct proportion to the 
Surface, so that it is often advantageous to employ a bolometric 
method for weak sources when а large area is available. 

The Disc Radio- Balance.—'This was a natural development of the 
radio-calorimeter described in the British Association Report. 1900. 
The latter instrument had a thick cópper disc 1:3 ст. diameter, 

supported by two fine iron-constantan thermo-couples at right 
angles, either of which could be used for observing the rate of rise of 
temperature of the disc when exposed to radiation. It occurred to 
. me that by passing an electric current through one of the thermo- 
couples, the radiation might be directly compensated by the heat 
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absorption due to the Peltier effect. The troublesome effects of lag 
could thus be eliminated, and the radiation deduced in absolute 
measure from the Peltier effect, without a knowledge of the thermal 
capacity of the disc. ‘The disc was made smaller and thinner, 3 mm. 
to 4 mm. diameter, and 0-3 mm. to 0-5 mm. thick, to secure greater 
sensitiveness and uniformity of temperature ; and the radiation aper- 
ture was reduced to 2 mm. diameter and placed about 5 mm. in front 
of the disc. The intensity of radiation which can be directly com- 
pensated in this manner by the heat absorption due to the Peltier 
effect with a given instrument is limited in practice by the fact that 
the current also generates heat C?R in the wires of the couple, where 
R is the effective resistance of the couple through which the current 
is passed. If a is the absorption coefficient of the blackened surface 
-of the disc, A the area of the aperture admitting radiation in square 
centimetres, H the intensity of the radiation in watts per square 
centimetre, P the coefficient of the Peltier effect in volts, C the current 
through the couple in amperes, C,(— P/R) the neutral current giving 
neither heating nor cooling, when the radiation is directly compen- 
sated by the current, we have the equation 


aAH=PC—C*R=PC(1—C/C,). 


The value of the coefficient P is deduced from the observed thermo- 
electric power of the couple dE/d0, by means of the well-known rela- 
tion P= 6(dE/d6), where @ is the absolute temperature. The value 
of the neutral current C, can easily be observed at any time with an 
accuracy of 1 or 2 parts in 1.000, which is more than ample, since this 
term is relatively small. The most difficult measurement is the area 
of the aperature A; and the most uncertain factor, the absorption 
coefficient, a. 

In order to compensate accurately for changes in the surrounding 
temperature, and to avoid the necessity for a water-jacket, two 
similar discs with similar connections were mounted side by side in a 
hollow copper cylinder, 5 mm. thick. The connections for such а 


pair of discs are shown in Fig. 3. The discs of this particular instru- 
ment were 3 mm. diameter, and the current for heating or cooling 
either disc was carried by four pairs of constantan-iron wires, 0-2 mm. 
diameter, in order to reduce the effective resistance. The value of 
the Peltier coefficient was 0-01493 volt at 15°C. The values of the 
neutral currents for the two discs were 0:791 and 0-793 ampere ге- 
spectively, at 15°C. Taking a—1, and A=0-0320 sq. cm., the cur- 
rent required to compensate radiation of intensity 1-0 calorie per 
square centimetre per minute, or 0-070 watt per square centimetre, is 
approximately C— 0-200 ampere, which is about a quarter of the 
neutral current. The maximum radiation which can be directly 
compensated by the cooling effect occurs when C is half the neutral 
current, and is H — 0-0925 watt per square centimetre. or 1-32 calorie 
per square centimetre per minute. The range could be extended if 
desired by reducing the resistance В, or the size of the aperture А. 
But the above range was suitable, and sufficient for most purposes 
with direct sunshine. With a sensitive galvanometer of the sus- 
pended coil фуре a deflection of the order of 500 mm. to 1,000 mm. 
at 1 metre for 1 calorie per square centimetre per minute could be 
obtained. 

А disadvantage of the radio-balance is that the increase of the 
Peltier effect per 1?C. for the couples employed is very nearly 0-0001 
volt in 0-0150 volt. It is necessary to read the temperature to 
0-1°С. in order to obtain an accuracy of the order of 1 in 1,500. For 
this reason the instrument should be allowed to attain an approxi- 
mately steady temperature after exposure to sunshine, before obser- 
vations are taken. 
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The radio-balance may also be employed in the same manner as 


the Angstróm pyrheliometer, by exposing one of the discs to radia- 
tion, and heating (instead of cooling) the other disc by the current. 
The range of compensation in this case is unlimited, since the joule 
effect acts in the same direction as the Peltier effect. It is merely 
necessary to change the negative sign in the above equation to рог1- 
tive. The disadvantage of this method is that errors in the current 
measurement become more important, and that it is necessary to 


interchange the discs, as in the Angstróm method, in order to elimi- 
nate small differences between them, which, however, should not 
amount to more than 1 per cent. 

The most obvious error possible in the construction of the disc 
radio-balance is that, if the wires of the couple connected to the 
galvanometer are not symmetrically situated with respect to the 
wires conveying the current through the disc, there will be a differ- 
ence of potential introduced into the galvanometer circuit, which will 
be equivalent to an error in the Peltier effect. "This was found not to 
amount in any case to more than 1 in 1,000. 

The fundamental assumption involved in the method is that the 
temperature of the copper disc is practically uniform, owing to its 
small size and high thermal conductivity. Several different methods 
were tried of connecting the wires to the discs, but without appreci- 
able variations in the results. The method finally adopted, as 
being the simplest, was to punch with a fine needle a number of holes 
equidistant from the centre of the disc and evenly spaced. The ends 
of the iron and constantan wires were inserted in these h ‘>s and 
simultaneously sweated in place by floating а small quantity et solder 
over the back of the disc. Discs prepared in this way gave very uni- 
form results, and were easily reproducible with a high degree of 
accuracy. 

Owing to the relatively large mass of the copper disc, as compared 
with a bolometer film which may be a hundred times thinner, the first 
movement of the galvanometer, when the disc is exposed to radia- 
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tion without simultaneously applying the balencing current, is not so 
ro pid ès in the cese of a bolometer for an equal final deflection. But 
owing to the absence of end-effects, end to the perfect compensation 
for chenges in the surrounding temperature, the radio-balence reaches 
its блә sterdy deflection to 1 in 1,000 quite as quickly as the bolo- 
meter, end in most cases with greater precision and regularity. 

The dise redio-balence is comparatively easy to construct and to 
reproduce end is very suitable for observations of solar radiation, but 
cennot he applied to mezsurements other than rediation. In order 
to diminish the uncertainty of the coefficient of absorption, the re- 
ceiving surfece wes mede in the form of a cup, 3 mm. to 4 mm. diz- 
meter end 8 mm. to 10 mm. deep. И was found that, if the interior 
of the cup wes not bleckened, but left 2s it came from the spinning, 
its effective coefficient of sl sorption wes 94 to 96 per cent. as against 
30 per cent. for a flat dise in a similar condition. It was a fair 
inference that if the interior of the cup were blackened, its coefficient 
of absorption would be practically equal to 100 per cent. In order 
to increase the sensitiveness, the cup was mounted in a tubular pile, 
es indicated т Fig. 4. The upper junctions of the pile were bound 
firmly round the middle of the cup, from which they were insulated 
by thin poper end shellee. The lower junctions were similarly 
festened to г sms! copper block. screwed to the base of the thick 
copper cylinder, in which а second similar pile and cup was enclosed 
to secure the necessary compensation for chenges in the surrounding 
conditions. 

The cup redio-ha2!once may be used for measuring radiation in the 
seme way as the dise redio-balence, by heating or cooling either cup 
separately by means of the Peltier couples, the piles in which the cups 
ere mounted being oppositely connected in the gelvenometer circuit 
зо 5535 to indicete the difference of temperature between the cups. It 
із more convenient, however, to proceed in a different way. The 
Peltier couples ere connected in opposition, end the same current is 
pessed through both. so that the cup exposed to redistion is cooled 
while the other is heated by the Peltier effect. (This cennot be done 
with the dise balence beesuse the galvanometer couple is soldered to 
the dises.) The current is sdjusted to give en approximate belence. 
The other cup is then exposed to тооп, end the current 
simultencously reversed without altering its value. The sum of the 
opposite deflections (or the elgcbreie difference of the deflections) 
gives the defeet of belence., which can always be made very small, 
ond is easily reduced to welts. 

Mersured in terms of rete of host supply, the sensitiveness obte im- 
able with the moving coil gelvenometers wes about 1 to 2 scale divi- 
sions per microwatt for the cup rsdio-balances, and 2 or 3 microwetts 
per scele division for the dise balences, As the galvenometer could 
be read to 0-1 mm. the cup radio-belance is sensitive to less than hth 
mierowett. It was applied to radium at Prof. Strutt’s suggestion, 
end Prof. Rutherford very kindly supplied samples of emeastion, and 
determined the velue of the radium semple employed by comparison 
with his own standards. Preliminary reductions showed that the 
heat evolution of radium in terms of Prof. Rutherford’s standards 
was somewhet greater than thet given by previous observers. 


ELECTRICAL UNDERTAKING OF THE BIRMINGHAM, 
TAME AND REA DISTRICT DRAINAGE BOARD. 


We give below an account of the recent discussion at the 
meeting of the Manchester Local Section of the Institution of 
Electrical Engineers, when Mr. L. F. Mountford read his Paper 
on this subject, ‘This Paper had previously been read before 
the Birmingham Lceal Section, an abstract appearing 1" our 
issue of February 17th. 


Мг. W. Crane noticed that the author had drawn his curves of pressure 
and flow for the pumps with pressures as ordinates, во that the shape of 
the curves was comparable in every way with thos? for electrical appa- 
ratus. This was a great convenience, and it had always been a puzzle to 
him why many engineers drew their curves the other way about. By 
suitably arranging the windings of a continuous-current motor direct- 
coupled to a centrifugal pump, and by providing the latter with appro- 
priate blades, a combination could be obtained capable of providing from 
constant pressure electric supply mains any " flow characteristic " that 
was d ‘red. И might be constant head with variable quantity. or соп- 
stint nantity with variable head. Either was easily obtained within 
certain limits, and it seemed to him that the properties of the combination 
from this point of view were well worth careful study. Polyphase 
motors did not lend themselves to the same adjustments. "This ac- 
counted for the fact that the author had to shape his vanes to suit the 
motor, thereby sacrificing to some extent the efficiency of the combina- 
tion. Had continuous-current motors been used he might have adjusted 
the motor winding to suit the most efficient vane. The efficiency of the 
combination did not strike him as being at all high. "This was no doubt 

partly on account of the radial vane adopted, but the disadvantages 


incident to this form might be considerably modified by providing the 
pump with a proper diffuser or whirlpool chamber as well as with a volute. 
As regards the brake-horse-power line in Fig. 9 he was somewhat sur- 
prised to note how nearly straight it was. For pumps with radial vanes 
he had found it much more curved. It was with some surprise that he 
noticed the author's experience with end-rings that were divided up. 
That trouble must have been due to the fact that there was no eross- 
connection between the various sections, so that the rotor current& could 
not provide a resultant rotating field. He had used these dividing end- 
rings with success, but only on single-phase motors. 

Mr. 5. J. Watson (Bury) drew attention to the author's statement that 
the demand for power for sewage works might be anything from 5 per 
cent. to 10 per cent. of the output of a central station. The Birmingham 
figures appeared to represent only slightly more than half of 1 per cent. 
The load factors also did not seem to check with the other figures given. 
The costs, given as 0-875d. on a load factor of 40 per cent., were certainly 
high. It was of interest to find that this маза case where refuse destruc- 
tors had been combined with a sewage works. Some 10 years ago he had 
put down a small electrical plant at а sewage works in Bury combined 
with destruetors. The area of the town was faiarly large, and a compre- 
hensive scheme was carried out, but there was no pumping. The author 
might. find it worth while to eonsider the use of a fairly large battery to 
level out the peaks of the load caused by pumping. A short time ago, 
when looking into the question of destructors, he saw that at Birmingham 
they were using small broken granite for filtering material, whereas it 
was quite the usual practice to use screened clinker for the bacteria beds, 
He thought the pumping efficiency of 63 per cent. given by the author 
was very good for the ordinary commercial centrifugal pump. Не did 
not see how expanded metal hoods would keep snow and rain from the 
lightning arresters. Не was surprised to find that arrangements had 
been made for running the private generating plant in parallel with the 
public supply. It was the first case of the kind he had heard of, and he 
considered such a course very objectionable. 

Mr. А. B. MALLINSON said he had been connected with several sewage 
disposal equipments where the use of electricity had been important. 
Typical plants were at Burslem and Huddersfield. At Burslem the 
affluent was lifted from the levels by low-lift turbine pump and distri- 
buted over 14 320 ft. revolving spreaders electrically operated. The 
power was taken by means of an overhead line from the town supply, 
there being about 25 motors totalling 160 н.р. At Hudderstield a large 
plant was started about 21 years ago. There the sewage settling tanks, 
&c., were about 13 mile from the spreaders, the sewage flowing by gravity 
along an open culvert. The spreaders took very little. power under 
normal weather conditions, but the load would easily be trebled due to 
wind pressure in a gale. At Hudderstield there was a fairly large gas- 
driven electrical plant which supplied, in addition to the spreaders, the 
air compressors, &е. The power to the spreaders was taken by an over- 
head line along the line of the afluent culvert. Both of these installa- 
tions dealt with the whole flow of the sewage from the town. He asked if 
ealeulations had been gone into as to the cost perannum of dealing with the 
sewage as installed, which required a head of 7 ft. behind the jet to spray 
it, and, alternatively, pumping the sewage up only to, say. 2 ft. above the 
bed to put it into rotary or rectangular distributors worked electrically. 
The $ in. holes scemed small for sewage atllueut. Had any trouble 
been experienced due to electrolytic action between various parts of the 
pumps? He knew of cases where this had been a prolific source of trouble 
with sewage water. 

Мг. A. С. Coorer (Colne) noticed that the storm water was appa- 
rently a large amount. He asked whether they had in Birmingham 
separate surface water drains independent of the main sewers. In 
Colne in all the new streets such drains were now laid and connected 
direct to the river, thus having to deal with so much less water on the 
filter beds. 

Мг. W. B. Staw inquired as to the pressure drop т the line, and 
whether interest and depreciation were calculated simply on the costa 
of the generating plant. With regard to squirrel-cage motors and their 
end-rings he had a case some little time ago where a motor refused to 
start without load, even with 60 per cent. of the line voltage. It was not 
until a saw cut had been made in each end-ring of the motor that the 
latter would start. With regard to running in parallel with publie sup- 
ply mains. he asked whether any precautions were taken with regard to 
the excitation of the generators in the pumping power station. Unless 
that. was done it would be possible for the publie mains to supply practi- 
cally all the magnetising current. With regard to motor-driven centri- 
fugal pumping plants, the author stated that where several sets were to 
work in parallel, pumping into the same receiving main, it was advisable 
for all the motors to have the same full-load slip so as to ensure uniform 
distribution of the load. If the pumps were running on partial load. did 
it really matter about the uniform distribution of the water since the risk 
of overloading the motor did not come in ? 

Mr. MOUNTFORD, in reply, said that there was no trouble in cleaning 
the filters. They were constructed of metal sereens with holes about 
1 in. in diameter. The bulk was dealt with by gravitation. The pumps 
described in the Paper were ordinary centrifugal pumps and not high- 
grade turbine pumps. The question of first cost was of more importance 
in this case than efficiency of operation, and he, therefore, thought 68 per 
cent. efficiency was good. With regard to the periodical fluctuations in 
the curves due to split end-rings, if a motor had the end-rings split it 
practically made it into a single-phase winding. Each time the winding 
slipped past the pole, fluctuations occurred in the rotor current. The 
demand upon a central station would be from 5 per cent. to 10 per cent. 
of the entire output, when all the sewage had to be pumped. In Bir- 
mingham a great deal of.it was dealt with by gravitation. With regard 
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to the suggestion to instal a battery to take the peaks these sometimes 
lasted for two or three days. A granite medium for filtering was better 
than a clinker medium, and would probably last 20 or 30 years. With 
regard to running the private plant in parallel with the public supply, no 
objection had been raised. Expanded metal hoods had stopped the 
trouble due to accumulation of snow on the horn arresters. They did not 
keep the rain out. The аіг-рар іп the horn arresters was 2 іп. He was of 
the opinion that the spray jet method of distribution was better than the 
system of rotating arms. In the former case the whole of the effective 
area of the bed could be utilised irrespective of shape. 


THE ELECTRICAL CONDUCTIVITY OF COMMERCIAL 
COPPER. * 


BY F. A. WOLFF AND J. Н. DELLINGER. 


биттагу.— Ап investigation of the conductivity and temperature 
coefficient. of the present copper of Commerce is described. Several 
suyvestions, including the ex pression of resistivity in ohms рог © metre- 
gramme," are made. 

A table given by the authors shows the considerable variation in 
ihe values adopted in various countries for the conductivity, resis- 
tivity and temperature coefficient of copper. The matter of obtain- 
ing more reliable data having been submitted to the Bureau of 
Standards by the American Institute of Electrical Engineers, an 
investigation has been made of the copper furnished for electrical 
uses, The co-operation of a number of the important refiners and 
manufacturers of copper wire was secured, and samples were ob- 
tained for measurement, including also a sample of aluminium from 
the chief producer. It is considered that the meen of gll the measure- 
ments indicates very well the average of the present copper of com- 
merce. Ап effort. was also made to determine what was the highest 
conductivity obtainable without extraordinary experimental pre- 
cautions and expense. 

The samples upon which measurements were made were wires 
Nos. 6 to 18, B. & S. gauge, about 120 cm. in length. Most of the 
samples were No. 12. The resistivity in ohms per metre-gramme and 
percentage conductivity were computed from measurements of the 
length, mass and resistance. The resistivity in ohms per metre- 
gramme is the product of the resistance per metre and the mass per 
metre. The percentage conductivity is computed by dividing 
0-153022 by the resistance per metre-gramme at 20°C. (This figure 
is the value assumed by the Bureau of Standards as representing 
the “ Matthiessen Standard” et 20°С, 1t corresponds to 1.72128 
microhms per centimetre cube at 20°C., on an assumed density of 
8-89.) The Thomson bridge method was used for measuring the 
resistances, and en accuracy of 0-01 per cent. was eesily attained, 
The resistance of the copper sample was compared with the resis- 
tance of a copper standard in the same bath as the test sample, thus 
climinating the necessity of very accurete temperature measurement. 
The resistances of the copper standards were cerefully checked from 
time to time against menganin standards. Тһе accuracy of the 
resistivity and conductivity values obtained is believed to be within 
0:03 per cent., a limit determined chiefly by the uncertainty of the 
total length measurement (many of the wires were not entirely free 
from small bends), and the lock of uniformity of cross-section of the 
wires. 

Annealed Copper Wires.—It was found that annealed copper wires 
did not differ in conductivity with the size of wire. After describing 
the ‘Thomson bridge method and the apparatus employed in the 
measurements the results are given in detail. The comments on the 
results are as follows: For 89 annealed samples from 14 important 
producers the mean results were : 

Resistivity in ohms per metre-gramme at 20?C.......— 0-15292 
Per cent. conductivity....... Lees =- 100-07 

The average deviation from these means was 0:26 per cent., and the 
meximum deviation of глу group wes 0-81 per cent. The general 
agreement. of the results indicates that the refiners are producing 
copper very setisfectory in its uniformity of quality. 

The following data has been obtained from the American Brass Co. 
Measurements were made upon annealed No. I2 samples, at least ono 
sample from each carload of wire bars. The wire bars represented a 
number of the important refiners of copper. Practically all the 
material had been electrolytically refined. For samples from more 
than 2,000 carloads, or more than 100,000,000 Ib., of wire bar copper : 

Mean resistance per metre-gramme at 20°С...........= 0°15263 
Mean per cent. сопдасиуЦу. ини. == 100-25 
This result. is regarded as reliable, as the work of this 
known to be done with care, and аз its standards 


* Abstract from the 


trical Engineers of 
l » а 
Standards, 


laboratory is 
for conductivity 


“ Proceedings " of the American Institute of Elec. 
aper to appear in the “ Bulletin ” of the Bureau of 


measurements ore in agreement with those of the Bureau of Stan- 
dards. This result is much more representative, in pounds of copper, 
than the result just given above. The fact thet the valuc for con- 
ductivity is higher is corroborative of the former result, because this 
company (like others who make conductivity tests) accepts only 
copper of the higher conductivity. It is to be observed that both the 
mean values as found in this investigation, and as found by the 
company, for the meen resistivity and percentage conductivity differ 
from the standard values (0-153022 and 100 per cent.) by less than 
0:26 per cent. It is interesting that the standard valucs, derived 
from the experiments of 50 years ègo on copper supposed to be chemic- 
ally pure, are so close to the average of commercial copper to-day. 
It at once suggests itself that the present standard of resistivity is a 
good one to ге{гїп for commercial copper. 

Hard-drawn Copper Wires.—The results on the hard-drawn wires 
may best be summarised by considering tho difference in conductivity 
bet ween enneeled and hard-drawn samples, It was found that this 
difference in conductivity varies with the size of the wire. Most of 
the wires used were No. 12 B. & N., ond for that size the conductivity 
of annealed wires was found to be greater then the conductivity of 
hard-drawn wires by 2.7 per cent. Only a few No. 6 and No. 18 
wires were experimented upon, but it eppears that the difference 
between the conductivity of annealed end hard-drawn wires increases 
as the diameter of the wire decreases. This generel conclusion is, 
however, complicated in zny perticular cese by the particular prac- 
tice of the wire drawer, in regard to the number of annealings between 
drawings, amount of reduction to each drawing, &c. 


Highest Conductirity.—The lowest resistivity end highest conduc- 
tivity found for а hard-drawn wire were : 


Resistivity in ohms per metre-gramme at 207C.......— — 0-15386 

Per cent. conductivity......... — —— УУ E 
and for an annealed wire, were : 

Resistivity in ohms per metre gramme at 207C.......— —0:15045 


"LEE 

The former wire was drawn from a cathode plate without melting. 
The latter wire was drawn directly from a mass of native lake copper 
which had never been melted down. 


Aluminium.—For seven samples of commercial aluminium, 
supposed to be fairly representative of the present output of the 
Aluminium Company, of America, the mean results were : 


Per cent. conductivity.............. 


Resistivity in ohms per metre-gramme at 20°С........ = 0-07573 
Resistivity in microhms per centimetre-cube at 

20 € aiii ана ИО o 98060 
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The mean resistivity of the company's output of ell sizes of wire 
for the past five years wes furnished by the company. The values 
ere :— 


Resistivity in ohms per metre-gramme at 20°C...,... = 0-076333 
Resistivity in microhms per centimetre-cube at 
ОТАРИ “ОООО О ОГ Т өте 108293 
Per cent. conductivity on centimetre-cube basis......= 60-86 9, 
Per cent. conductivity on metre gramme basis ......: 200-46 9, 


This result is considered to be a very good averege value for com- 
mercial hard-drawn aluminium. It is, of course, entitled to much 
greater consideration. than the above results on seven samples. 
Aluminium wire is always furnished hard-drawn, hence no dat» is 
given on annealed samples. 

Tem perature Coefficient of Copper.—The work on the temperature 
coefficient, reported in the Paper on ** The Temperature Coofticient 
of Resistance of Copper," * was done upon samples included in this 
investigation. 

CONCLUSIONS. 

Resistivity of Annealed Copper.—The mean value found for the 
20°C. resistivity of commercial annealed copper is very close to the 
standard value previously essumed by the Bureau of Standards, end 
by the American Institute of Electrica! Engineers before 1908. We 
are accordingly led to the conclusion thet the best value to be 
assumed for the resistivity of annealed copper in the preparation of 
wire tables and in the expression of per cent. conductivity, &c., ix the 
szid standard value, viz. :— | 

0-153022 ohm per metre-granime at 20 C. 


Applying the temperature сооћсіспё mentioned ebove, and which 
is equivalent to a change of resistivity per degree Centigrade 
= 0-000598 ohm рег metre-gramme, we obtain the following values 
of the standard resistivity at various temperatures ;— 


Temperature Vesistivity in ohms 
Centigrade, per metre gramme, 
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It will be noticed that the value 0-15 at 15°C., is a round number 
easily remembered, and happens to agree with the 15°C. value of the 
Matthiessen Standard as computed by Lindeck. It is proposed that 
the resistivity represented by the foregoing values be called the 
“ Annealed Copper Standard.” (The term “ Matthiessen Stand- 
ard ” has been applied to too many different values to be considered.) 


Density of Copper. —When it is desired to calculate the resistance 
of wires from dimensions, it is necessary that a density be given, as 
well as the metre-gramme resistivity. It is proposed that thestan- 
dard density for copper at 20°С. be taken as 8-89. This is the value 
which has been used by the А.Т. E. E., end most other authorities. 
Measurements made on г number of the samples in this investigation 
indicated this value asa meen. This density, 8:89 at 20°C., corre- 
sponds to a density of 8:90 at 0°C. Applying the above values of 
density and of metre-gramme resistivity, the resistivity of the 
“Annealed Copper Standard " is found to be equivalent to г, 
specific resistance of 172128 microhms per centimetre cube at 20°C., 
or а specific conductivity of 5:8096 (10 ~+) C.G.S. units at 20°C. 


Temperature Coefficient.—It is proposed that, in cases where 
assumption is unavoidable, the temperature coefficient of good com- 
mercial enneeled copper wire be assumed as 


ay —0-00428, a,,—0-00402, а, =0-00394, «‚.—0-00386, 


and that the temperature coefficient of good commercial hard-drawn 
copper wire be assumed as :— 
a —=0-00415, a,.— 0-00391, a,,— 0-00383, с,.=0-00376. 


Рег Cent. Conductivity. It is suggested thet the 20°C. value of 
resistivity slwòys be used in computing the per cent. conductivity of 
copper. When the resistivity of the sample is known at some other 
temperature, f, it is very simply reduced to 20°C. by adding the quan- 
tity (20—?) multiplied by 0-000598 ohm рег metre-gramme. 


Data for Use in Wire Tables.—The dato суг Ме from this investi- 
gition for use in connection with the preparztion of wire tables are, т 
addition to the foregoing velues for (1) the resistivity and (2) the 
temperature coefficient of copper. the following: (3) the difference, 
2-7 per cent., between the conductivity of ennealed end hard-drawn 
No. 12 copper wire, together with a recognition of the genere] in- 
crease of this difference 2s the diameter of the wire decreases ; (4) 
data on commercial hard-drawn aluminium, viz. :— 


Resistivity in ohms per metre gramme at 20°С.......— 0-0763 
Microhms per centimetre-eube at 20°С.............. = 2828 
B E LT Е И Е T ВО so 240 


Expression of Resistivity.—Tho advantages of the expression of 
resistivity in terms of ohms per metre gramme may well be 
emphasised here. In specifications for purchase, or in expressing 
the results of conductivity mo»surements, the statement of the 
metre gramme resistivity avoids £l) questions of standard velues 
which erise in connection with the per cent. conductivity. The 
use of the metre-gramme basis corresponds most closely to the 
usual methods of meking conductivity measurements in practice. 
There ere cases, however, in which the cross-section is measured 
and not the mass, and hence the centimetre-cube resistivity obtained. 
The difficulty of expression in terms of per cent. conductivity at once 
arises, that per cent. conductivity can be computed either from the 
metre-gramme resistivity or the centimetre-cube resistivity. If the 
density of the sample differs from the standard density, these two per 
cent. conductivities will not гагее. This difficulty is made particu- 
larly clear by en inspection of the date on aluminium given above. 
The extreme difference between the per cent. conductivities on the 
two bases makes manifest the absurdity of the extension of the idea 
of per cent. conductivity to metals of different density from that of 
copper, unless it be stated upon which basis the per cent. conduc- 
tivity is reckoned. Thus, we may speak of the * per cent. conduc- 
tivity on the metre- gramme basis, per cent. conductivity on the centi- 
metre-cube basis." It is suggested that these terms be shortened, 
respectively, to the “ mass per cent. conductivity " end the ** volume 
per cent. conductivity,” which terms should be readily understood. 
The various sources of possible confusion in the use of per cent. con- 
ductivity make it desirable thet the actual resistivity be stated. 
The metre-gramme resistivity is preferable to the centimetre-cube 
resistivity, because (1) the measurement of cross-section in many 
cases is difficult and inaccurate, (2) the direct measurement of cross- 
section is practically impossible for irregular shapes of cross-section, 
(3) copper is sold by weight rather than by volume, and therefore the 
data of value to most users is given directly by the metre-gramme 
resistivity. 

International Standard.—It is desired that the foregoing data and 
suggestions shall not confuse existing practice, end it is not expected 
that they will make eny change in the electrical engineering practice 
of this country until token cognisance of by the American Institute of 


Electrical Engineers. Furthermore, an international agreement on 
copper stendards is considered desirable. To escert2in whether this 
might be possible, the Bureau of Standards has had some preliminary 
correspondence with the national laboratories of Germany, England, 
France and Austria. Considerable interest was manifested in the 
matter. The use of the metre-greamme basis was looked on with 
favour. In Germany and England the matter was referred to the 
national electrical engineering societies. No definite consideration 
has been as yet given by these bodies to the matter of international 
copper standards. Particularly in view of the fact that the vast bulk 
of the world’s copper is mined end refined in the United States, it 
would seem appropriate for the American Institute of Electrical 
Engineers, through the International Electrotechnical Commission, 
to lead an attempt to secure agreement emong the various engincer- 
ing bodies. It is desired thet none of the proposals in this Peper 
should stand in the wey of such an international agreement. It 
might seem desirable to base the internations! standard resistivity 
upon the purest copper that can be produced, instead of upon such 
гп average of the commercial product es is given in this Paper. How- 
ever, difficulties arise in that direction. Finally, it is believed that 
the expression of conductivity on a percentage basis will be tho- 
roughly satisfactory only after a definite international standard has 
been established. 


ALUMINIUM JOINT FOR OVERHEAD LINES. 


— — 


In view of the number of overhead trensmission lines now bemz 
erected in this country, end of the attention which is being paid to the 
use of aluminium conductors, the following particulars of & joint 
for en aluminium strended conductor will doubtless prove of interest. 


Fig. 1.—View ОЕ JOINT FOR ALUMINIUM CONDUCTORS, 


The joint in question hes been employed by Messrs. British Insulated 
& Helsby Cables, Ltd., end has proved very successful. It was 
designed in conection with a strended aluminium conductor recently 
erected by this firm for Messrs. Newton Chsmbers & Co. 

From Fig. 2, which shows г, section of the joint, it will be seen that 
the principle of the latter is to hold the wires by г, series of cones 
gripping the wires in loyers. Тһе body of the joint is of aluminium, 
end the two halves of the joint are bended, 23 shown in Figs. 1 and 2, 
by supplementary aluminium strips to incresse the conductivity. Аз 
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Fic. 2.—SEcTION OF JOINT, SHOWING ITS CONSTRUCTION, 


a matter of fact, however, the wires are so effectively gripped by the 
cones that this bonding is probably 2n unnecessary precaution. 

The two halves of the joint ere held together by four steel bolts, 
and these end the whole of the line were, after erection, carefully 
painted with preservative compound. It is interesting to notico 
that an examination of the line after erection showed that the joints 

| had not opened even 1/100 м, 
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published (Gratis) with the number of “Тнк ELECTRICIAN" for 
September 23, 1910, was the last of the monthly issucs. “THE Сом- 
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ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


THE OIL ENGINE IN ELECTRICITY SUPPLY. 


Progress in the generation of electrical energy during the 
last 10 vears or more has consistently been in ihe direction 
of large generating stations as compared. with a greater 
number of small stations scattered over the area of supply. 
The pros ата cons of either policy аге well recognised. 
Briefly, it may be said that the advantages of big stations 
are that large units of plant are considerably cheaper per 
kilowatt Шан small units. Also, noc only is the steam con- 
sumption less in large prime movers, but there is less waste 
of steam in the station, and it is generated more economically 
on a large scale. Moreover, the labour required to run а 
large set is about the same аз that required for a smaller 
one, and no greater supervision is required, Finallv, the 
large station can benefit considerably by a greater 
diversity factor if it supplies an extensive area. 

Against these advantages have to be set increased 
expenditure on feeders and sub-stations and greater loss in 
transmission. If the other extreme were adopted, and all 
sub-stations were converted into generating siations, these 
disadvantages would vanish ; but experience has shown so 
far that the balance of advantage is on the side of the large 
generating station with an extensive area of supply, 

These ideas have now become so firmly fixed in ihe minds 
of engineers that some surprise will have been felt at the 
report of the Directors presented at the last general meeting 
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Co. In this report it was stated that the experiments with 
oil engines in the sub-stations had met with considerable 
success, and that a large saving had been made in the cost 
of generation. It may.be mentioned that the Company's 
supply is derived from two stations—namely, one at Lam- 
beth, which is comparatively old, of 4,000 kw. capacity, and 
transmits by means of continuous current at 1,000 volts to 
sub-stations, where it is transformed ; and a second station 
of more recent construction at Bow, about 6 miles away. 
In this second station electrical energy is generated on the 
three-phase system, and is transmitted to sub-stations, where 
it is converted into continuous current. The oil engines 
have been introduced into the sub-stations chiefly to take 
the place of the old Lambeth station, and they present 
advantages for this purpose which would not have been 
offered by other types of plant, having regard to the re- 
stricted space generally available at sub-stations. 

It will be gathered that the conditions under which these 
engines are worked are somewhat unusual, because they are 
really taking the place of the old steam plant, the units of 
which are comparatively small, and therefore somewhat 
inefficient, The reliability of the plant is not so important 
as it might be under other cireumstances, because the Bow 
station is available to supply energy if one of the oil-engine 
sets should happen to fail. Under these conditions the 


over the area of supply will probably hold equally well for 
large stations in which the prime movers are gas or oil 
engines; though it is, perhaps, open to question whether 
the cost of sub-stationsand the loss in transmission would be 
compensated to such a marked extent by the advantages 
of the large station as they are to-day. 


a 
REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, poet 
free, on receipt of published Price, adding 8d. for books published under $s. Add 
10 per cent. for abroad or for foreign books. ) 


саа 

Experimental Investigations on Power Eequired to Drive Rol- 
ling Mills. By J. Purere. Translated by Siemens Bros, Dynamo 
Works Ltd. (London : Charles Griffin & Co. Ltd.) Pp. хі, 4.177. 
12s. 6d. net. 

This book is a uniqve collection of the results of tests made 
under actual working conditions at different rolling mills. It 
is evident that these tests have occupied considerable time 
and involved no small expenditure. Every credit is due to 
Mr. Puppe for publishing the results obtained, and to Messrs. 
Siemens-Schuckert Werke and the Verein Deutcher Eisen- 
hüttenlenten for their generous assistance to Mr. Puppe in his 
difficult task. 

The value of such test results depends, to a large extent, on 
the elimination of experimental errors, and on the scale of the 
experiments. In the present work, every care has been taken 
to avoid the former, and in all cases the experiments liave been 
carried out on plant of a commercial size. The whole investi- 


Bow ‘station can be run economically at a fairly uniform 
load, and the oil-engine sets can be used for supplying the 
peak load, thus reducing the stand-by losses to a minimum, 

It is a little difficult to say how good a case can be made 
oué for an arrangement of this kind. At present, oil engines 
of the Diesel type are not made in very large sizes, those here 
referred to being of about 700 н.р., but it must always be 
remembered that the limit of to-day is likely to be the 
commonplace of to-morrow. As compensating the relatively 
heavy first cost, the thermal efficiency of such engines is 
very much higher than that of the steam engine. Also the 
fact that boilers or gas producers are not required is much 


in favour of oil engines as compared with steam-driven plant. 


Although the oil engine as at present used by the Charing 
Cross Company may show considerable advantage, yet if 
really large gas engines or oil engines were used, as a matter 
of course, at some future date, the position would then be 
changed once more, for it would no longer be a case of the 


oil engine-driven versus the steam-driven station, but of a 
number of isolated and comparatively small oil or gas 
cigines against very much larger sets of the same kind 
installed in a large generating station. In that case we 
should revert very nearly to the present situation. Large 
units would still be cheaper than small units in proportion, 
and the advantage of large sets as regards labour and super- 
vision would still hold. Stand-by losses would become 
unimportant and somewhat reduce the relative advantage 
of the large station: but diversity factor would be equally 
important. The item of fuel would form a smaller pro- 
portion of the working costs than at present, and the capital 
с 2515 would increase. For this reason losses in transmission 
would tend to become less important, thus favouring the 
large station. In short, the experience which to-day favours 
à large steam station as against smaller stations scattered 


gation, indeed, has been carried out in a very thorough manner, 
and the data obtained cannot fail to be of use to all engineers 
in any way concerned with rolling mill work. 

In the introduction, many Continental engineers are men- 
tioned who have done work on this subject, but no reference 
is made to the work done in this country. This is an omission 
which might easily have been rectified by the translators, and 
the additions would enable comparisons to be made which 
could not fail to be of interest, 

The description of the six mills at which tests were made is 
very clear, but when the moments of inertia of parts of the 
mill are given it is not always clearly stated what is included 
in the moment of inertia. “It would be better to give the 
weight, radius of gvration, and (where geared) the speed ratio 
of every item in motion, from the motor rotor to the billet being 
rolled, so as to prevent confusion on this point. In the case of 
reversing mills, the motor rotor becomes a every important 
item in the whole, and has а large effect on the power taken 
from the line. Mr. Puppe states on page 2: “The power 
absorbed in rolling processes is, of course, quite independent 
of the type of motor or engine used for driving." | 

This statement is quite true when appled to the power 
absorbed bv the material rolled, but is not true as applied to 


the power absorbed by the motor. 


The explanation of the methods used in calculating the 
results is clear, but it is hardly correct to give the power trans- 
mitted to the mill as [average output — loss in slip resistance] 


Xefficiency.. On page 8 it is stated that liquid resistances are 


placed in the main circuits of the threc-phase motor to reduce 
the speed when the load comes on the rolls. 

The explanation of the tables is brief, but no essential point 
has been omitted, and in the portior devoted to the influence 
of temperature many valuable points relating to the design of 
roll grooves are introduced which will be of value to rolling 
mill engineers. Further investigation into the influence of 
the diameter of the rolls would Be of value, and a fuller con- 
sideration of the effect of the power absorbed by the billet on 
its temperature would not be out of place. The influence of 
the shape of the groove on the power is fully considered, and 
the author clearly explains some seeming inconsistencies in the 
tables due to badly designed grooves. 

Many interesting points in. connection with the tests'are 
brought up in the portion devoted. to the selection of motors 


Е ‚|. ш 


Lu 


910 


THE ELECTRICIAN, MARCH 17, 1911. 


and flywheels, ind in the appendix which follows are given the 
tables and curves of test results. These tables are of the 
greatest valuc and give the results of 67 tests. The particulars 
given for each test include duration of pass, interval between 
passes, speed, input of motor, work done in rolling, dimensions 
of section, and temperature, so that 1t is possible to tabulate 
the data from the tests which one considers of greatest use. 
The estimation of the friction losses are of importance, and it is 
unfortunate that Mr. Puppe has not included the actual 
weights for each rolling mill with the other particulars, as the 
friction losses depend largely on the weight of the plant. 
В. LIVINGSTONE 

Les Compteurs Electriques à Courants Continus et à Courants 


Alternatifs. By L. Ваввиллох and G. Ferroux. (Paris, 1910: 
Gauthier-Villars.) Pp. vii+226. 3:25 fr. 


This small volume of 221 pages deals in a verv clear manner 
with the theory and practice of continuous current and alter- 
nacing current electricity meters. After a few explanatory 
remarks on electricity meters in general, continuous current 
types are discussed in Chapter II., the first few opening pages 
of which are devoted to a consideration of the chemical meter, 
and mainly the old Edison meter. The lew of the motor meter 
and its principle of accion are next explained, methods of deter- 
mining the meter constent are given, and remarks on the 
influence of temperature on the errors of à meter are included. 
The adjustments, calibraiion and testing of continuous-current 
motor meters are then dealt with, and error curves are given. 
A few ivpes of energy and empere-hour meters for two and 
three-wire circuits are described and illustrated, and methods 
of measuring the charge and discharge of a betiery. The 
illustrations do nov consist of actuel views of meters, but dia- 
grammatice represencations by means of line drawings. One 
se»rches in vain for any description of such well-known English 
meters es the Ferranti and Chamberlain & Hookham. The 
Avon clock meter is very fully explained towards the end of the 
chapter. 

Chapter П. is on elternating current meters, and is the best in 
the hook. Ji starts wich single-phase meters. The theorctica 
considerations underlving the principles of action of the induc- 
tion meter are well set forth, especially the methods of phase 
compensacion used in the types which are described. such as 
the Blathy, A. E.G., Harimann & Braun, A.C.T., Aron, Westing- 
house, &c. In all eases the explanation i is made bv means of 
vector diagrams which will be found very instructive. The 
second half of this chapter is devoted to three-phese meters 
treated on the seme basis as the first half. Го elso contains 
noces on calibrauon and transformers for meters. Chapter Ш. 
deals with special meters—amongst them double tariff and pre- 
payment meters. Schedules of tests for meters submitted to 
the municipal euchoriiies of Grenoble are given in an appendix. 
We think that the value of the book would have been enhanced 
hy the inclusion of a chapter dealing with the mechanicel, apart 
from the electrical, features of meters. 

Die Herstellung yon Hochprozentigem Ferrosilizium im elek- 


trischen Ofen. By Dr. WaLpEMAR Piok and Dr. WALTER 
Conrap. (Halle: Wilhelm Knapp.) Pp. vii. + 144 


So much attention has of recent years been given to the 
storage and transport of ferro- silicon and the dangers arising 
from it owing to the emanation of poisonous gases that this 
lit tle monogeaph upon its manufacture is sure to be of interest. 
Apart from the dangers of the impure product, the emplov- 
ment of ferro-silicon is continually on the increase in metal- 
lurgv, and for this reason the book will also be welcomed. 

Ferro-silicon has been found in meteorites, one example 
quoted containing 87-28 per cent. iron and 11-01 per cent. of 
silicon, which, of course, shows the presence of these elements 
in other planets besides our own. Berzelius in 1810 appears 
to have been the first experimenter to prepare ferro-silicon 
artificially ; but, of course, the difficulties of making it in these 
earher davs prevented it being of any practical importance. 

Ferro-silicon was originally manufactured on a technical 
scale in a form of blast furnace, when it was found possible to 
prepare a product containing up to 20 per cent. ot silicon. 

Now, by means of the electric furnace, ferro-silicon containing 


80 per cent. of silicon is manufactured, and also, by the same 
means, even pure silicon itself. The chief impurity found in 
technical ferro-silicon, at any rate the harmful one, is phos- 
phorus in the form of а phosphide. When such ferro-silicon 
18 acted upon by water or exposed to moist мг phosphoretted 
hydrogen is given off. It will be remembered that about two 

years ago several men were poisoned and died оп a cargo boat 
loaded with this compound. The Government inquired into 
the matter and drastic regulations are now enforced in refe- 
rence to its transport. One of the recommendations is that 
the ferro-silicon, after being manufactured, should be stored 
in а damp place for one month before being transported. Ни 
contains any quantity of phosphide it will disintegrate, when, 

of course, it could not be transported. This disintegration of 
ferro-silicon is, howev er, not thoroughly understood. Impu- 
rities do not seem to be the only cause ; indeed, it is suggested 
that the change 15 partly due to a chang ge in state of the sub- 
stance, somewhat similar to the change of crystalline tin to the 
gray powdery modification. The subject is certainly one which 
requires fur ther research. 

It is interesting to notice that ferro-silicon with high silicon 
content made in the electric furnace contains very much less 
phosphorous than ferro-silicon with high iron content manu- 
factured in the blast furnace. 

This little monograph will be certain to find interested 
readers among the users and manufacturers of ferro-silicon. 

F. M. P. 


Practical Electrician's Pocket Book and Diary. (London: S. 


Hentell & Co.) 1s. net. 

The present edition of this well-known pocket book has been 
thoroughly revised, enlarged and brought up to date. It 
should, therefore, be a useful companion to the practical 
electrician during 1911. Each section of the book has been 
dealt with by an "expert. 

The following alterations from the previous edition may be 
noted. The particulars of central stations now include the 
names of the resident engineers. Winding and repair of 
armatures, always a complicated subject, is уегу well treated, 
while the matter on arc lamps has been much improved. In 
the wiring section mention is now made of the Armorduct and 
Key sv: tems, while the matter on the “© 0.8.” arrangements has 
received adequate attention. А feature of the book is the 
reproduction of a number of Messrs. Lundberg's more compli- 
cated switch diagrams. 

How to Ute the Electric Light with Economy. By Е. H. Tay or. 
(London: Percival Marshall & Co) Рр. ххі. + 78. 64. net. 

Every station engineer should provide bis prospective con- 
sumers with а copy of this book. It is rather hard to consider 
che information given from the poini of view of the ordinary 
householder for whom it is evidently intended, but as far as we 
can see the explanations given should be intelligible to the 
meanest intellect, and are only likely to be misunderstood by 
those who have garnered weird end impossible elecirical data 
from unreliable sources. 

Chapter І. deals with “ The Elecirie Lemp.” Efficiency is 
well explained, the advantsves of metal filament Ismps are 
given, and the picfalls surrounding the uninitiated buver are 
carefully pointed out. The paragraphs on how to choore end 
use lamps are excellent. There | is a slip on p. 11, where certain 
sizes of metel filament lamps ате 5014 to be usable only on con- 
imnuous-current circulis. This is surely a thing of the pest. 
Also we do not know whether ib is al: ogether. wise to give 
prices, as these are co liable io change. | "eid A in this case it 
does not mater, for the tendency will probably be downwerd. 

Chapter И. on © Correct: Lighting." if carefully reed and 
conscientiously applied, will be а ihorn in ihe flesh of the 
plumber-electrician. The hints on p. 21, regarding the effect 
of the colour of the wall paper on the illumination, тє be 
read with advaniage by, or to, the lady of ihe house. Two 
paragraphs on pp. 24 and 25 should be brough’ to the notice of 
“ Мету Jane,” and the same applies to most of Chapter III. on 
the correct use of switches. Some useful hints on fittings are 
given in Chapter IV., while after reading Chapters V. and VI. 
the average householder should beable to replace a fuse or a 
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burnt-out lamp without the assistance of the handvman and 


without damage to himself. 


In Chapter УП. Mr. Taylor makes a valiani aitempi to cx- 
plain the moximum demand system, but without complete 
success, while in Chapter IX. the cost of using electric ligh: is 


66 4 


gone inio, numerous examples being given. The tps " on 
pp. 54 and 55 are worthy of serious atiention by all. A con- 
cluding chapter deals in an efficient manner with the merits 


and cosi of eleciric heating. 


In short, the nexé time any electrical engineer is asked by a 
non-technical friend to explain the advantages of electric Пећ: 
ing he should refer him to Mr. Taylor’s book. This particu- 
larly applies when the time is “обет dinner,” and the engineer 


wanis to read the newspaper. 


аа алаа ЕСЕНИН ЧИСЛЕ RUN EORR mE) 
А SYSTEM OF MULTIPLEX TELEPHONY. 


BY B. S. COHEN. 


А method of telephoning а number of messages simul- 
taneously over one pair of wires or one earth circuit line has 
been devised by Major George Owen Squier of the U.S. army. 
It is stated that the inventor has not patented his system but 
dedicated it to the public. The system is based on the use of 
frequencies in the zone between the upper limit of sound audi- 
bility about (20,000 ~) and commercial radio-telegraphic 
frequencies (about 100,000 ~). With such frequencies the 
energy applied to a conductor will be carried chiefly bv the 
surrounding ether, but will be sufficiently linked to the con- 


ductor to prevent excessive radiation. 


The idea 13 to apply a number of frequencies in this zone to a 


conductor provided with a number of tuned sending and 
receiving stations of any radio-telephonic types. It is pointed 
out that earth circuit lines ean be used without the likelihood 


DIAGRAM OF SYSTEM. 


of disturbances due to cross talk, as, owing to the high fre- 
quencies used, the tuning condensers inserted in the line will 
have such a small capacity as to stop any ordinary telephonic 
frequency. The illustration shows the method adopted by 
Major Squier to telephone simultaneously by the ordinary and 
the special arrangements. В and В’ are local battery telephone 
instruments between which a telephone conversation in the 
ordinary manner can be carried оп. Bridged on the same line 
is a high-frequency telephonic sending device consisting of a 
high-frequency generator, G, tuning condenser and ind uctances, 
C, Cj, and L, a transformer, SP, and microphone, M. At the 
far end a high-frequency receiving device is fitted consisting 
of tuning capacities and inductances. C, C". L’ and L^, a 
transformer, S'P', a detector of the audion or perikon types, D, 
aud a pair of head receivers, Е. 

А number of such devices, each employing a different fre- 
quency, could be bridged on the one pair of conductors. Other 
arrangements on similar lines but operating the high-fre- 
quency stations to earth or in serics have been devised by 
Major Squier. 

The complexity and cost of these arrangements i5, of course, 
such that the application would only be feasible to the longest 
of trunk and toll lines, and even in such cases it is difficult to 
see how the arrangement could be extended to the ordinary 
telephone subscriber. 

Major Squier uses a special high-frequency generator, con- 
structed by the General Electric Co., with an output of 2 kw. 
at a frequency of 100,000 ~. This machine has a rotor about 
1 ft. in diameter and is geared up to a speed of 20,000 revs. 
per min. In connection with Major Squier's discovery, Mr. 
Frank І, Perry, of Chicago, has issued a statement to the 


= 


effect that he invented а system of diplex telephony (two 
messages simultaneously over one pair of wires), and demon- 
strated his svstem in his laboratory two years асо. No details 
of this method, however, have been published. Attempts at 
diplex and multiplex telephony have been numerous in this 
country and extend back to the early days of the art, but, so 
far as the writer is aware, not even а partial success has been 


recorded. 
————————À €: 
А DIRECT READING WAVE METER. 


BY RICHARD HIRSCH. 


Wave meters now in use are based upon the principle of resonance. 
In these the amount of capacity or self-induction of an oscillating 
circuit is varied until an indicator connected in the circuit shows a 
maximum current or voltage. Ав the wave length for each reading 
of the measuring circuit is known, the wave length of the primary 
circuit can be found by a determination of the resonance. The 
determination of the wave length follows, in every case, from an 
adjustment of the position of resonance. 

The following note describes a wave meter which is likewise 
founded on this principle, but in which a search for the resonance 
position by hand is not necessary, and permits of the reading of the 
frequency in a high-frequency circuit being obtained direct, as is the 
case in the readings of other instruments, such гв voltmeters, &c. 

Fig. 1 shows а diagrammatic arrangement of the wave meter. 
C is гп adjustable condenser, L а self-induction which can also bo 
adjustable, and A a ges tube as the voltage indicator, which is in 
perallel with the self-induction or capacity. 

One of these, the self-induction or the capacity or a combination 
of both, is rotated quickly by means of clockwork, or by a smell 
electric motor, 80 that it periodically passes through its range from 


Fic. 1.—Dtacram or Wave METER 


the smallest to the highest values; consequently, the resonance 
position is passed during each revolution, and the voltage indicator 
indicates this each time ; as this always happens in the same position 
(thet of resonance), it is continuously shown by a thin streak of 
light. If the gas tube be made to turn over a scale already calibrated 
in wave lengths, the weve length or frequency can be read off direct. 

The advantage of this arrangement is not only on account of the 
direct reading of the wave length, but also because this reading is 
more accurate than in other known methods. 


The excitation of circuits whose wave length is to be determined 
is always subject to small oscillations, and in the adjustment of tho 
resonance there is always a personal element: different observers 
generally find а different resonence position. By the use of the 
direct-reading wave meter this source of error is eliminated, and a 
definite automatic reading of the mean of a large number of readings 
is given ; for instance, 25 readings in five seconds at 300 revs. per min. 
The resonance position is not effected by the strength of the oscilla- 
tions, which only vary the brightness of the illuminated strip : smell 
veri^stions of weve length are shown by а widening out of the strip. 
As, even then. the mean of the strip can be read. as the arithmetical 
mean of в considerable number of single velues, with great &ceuraey, 

The weve meter is constructed in two types by tho firm of 
Dr. Erich Е. Huth, of Berlin. One type is constructed somewhet 
after the style of the older weve meters. having а vertical spindle 
on the cdjustable condenser; it is portable and especially useful 
for laboratory meesurements. The second type has a horizontal 
axle, the wave meter being fixed to a wall. The defleotions sre 
read off on a vertical scale, asin most other measuring instruments, 

which it closely resembles in its outward appearance. 

Fig. 2 shows this type of frequency meter fixed on a switchboard. 
The illuminated pointer, although narrow, is clearly recognisable on 
the photograph. 

The wave meter as a fixed and stationary measuring and control 


instrument would be-a great advantage to а stations where an arc 
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is used as a generator of high frequeney. In such stations it is not 
sufficient to determine the wave length by adjustment of the self- 
induction and capacity of the oscillatory circuit. which is only 
admissible in spark telegraph stations; it is also necessary to adjust 
the length of the arc, as the wave length varies sometimes by as much 
as 5 per cent. owing to the changes in the length of the arc* thus 
requiring continual tuning in the receiving station. Naturally an 
ordinary wave meter with hot wire indicates whether the wave 
length has remained constant; it does not show, however, if the 
wave length has increased or diminished, or if the length of the 
variation has exceeded the allowable amount. On a direct-reading 
wave meter this can at once be read off. И 

In arc stations. which at present. as a rule, are working with two 
or more wave lengths, à continuous measurement of the wave lengths 
in use is especially desirable; this is also the case in telephone 
stations. where the clearness and strength of speech depends essen- 
tially on the constancy of the wave length. 

By a simple switching off of the condenser the wave meter can be 
transformed into a so-called oscillation indicator, when it would no 
longer indicate the constancy of the wave lengths, but the strength 
of the oscillations and their clearness, Such instruments have 
already been in use for some time for control purposes in аге tele- 
graph stations. 
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Fic. 2 —Hinscu's Direct-READING Wave METER, 


The range of measurement in the present types is from 500 to 4,000 
metres; it can, Бу switching out condenser plates or self-induction, 
be subdivided into two or more steps. The absorption of current 
i: smaller than with hot-wire wave meters on account of the use of а 
helium tube. which, moreover, is only inserted for a fraction of а 
second in passing the position of resonance. 


THE LAYING AND MAINTENANCE OF TRANSMISSION 
CABLES. 


We give below abstracts of the discussion at the Institu- 
ton of Electrical Engineers last week and at Newcastle on 
Mr. C. Vernier's Paper on this subject. An abstract of the 
Paper appeared in our issue of March 10 :— 


At the conclusion of reading an abstract of the Paper Mr. VERNIER 
showed a number of slides. These included two illustrating a method of 
filling joints under vacuum, to which we hope to refer in a subsequent 
issue. The method briefly consists of exhausting the joint at a vacuum 
of 29:5 in. for about 40 minutes and then allowing hot compound to fill 
the exhausted space. 

DISCUSSION. 


, Mr. J. F. С. SNELL gave details of an installation where asphalt trough- 
ing had stood up against chemicals; of another where an embankment 
had slipped and yet the cable had remained intact, and of a third where 
the passage of heavy goods trains had broken down the jointsin the wood 
= = о S deor bd add 


* K. Vollmer. 


der Lichtbogen < Uber die Schwankungen der Frequenz und Intensität 


schwingungen.” Inaugural dissertation, Danzig, 1910. 
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An important matter in connection with cables was the 
bitumen used to fill in the space between the troughing and the armour- 
ing. Mr. Digby, after having made some experiments in his laboratory, 
had helped him (Mr. Snell) to prepare a specification for bitumen. This 
specification they were now using. ‘The bitumen had to be softened by 
the addition of oil free from wood and coal tar pitch, from all sulphur 
compounds and from resin. А homogeneous compound was wanted. 
It must not contain more than 275 per cent. of ash, and its ductility should 
be such that at 82°F. it would begin to flow and should flow freely at 
100°F. Experience had shown him that this specification was to be 
trusted. With regard to protection from electrolysis, he thought tho 
better way was to earth the cable at certain defined points. Hc asked 
the author whether, by using the vacuum process for filling the joint, 
chambers were not left in the joint box, due to the viscosity of the liquid 
used to fill it. He also asked what were the temperature limits of the 
20,000 volt cables and the current densities at which their cores could 
be worked under emergency conditions. | 

Mr. B. WeLBourN (British Insulated & Helsby Cables) asked what 
evidence there was in support of the statement that cables would last 
only from 20 to 30 years? Lead cables had been in use 21 years in this 
country. The copper did not deteriorate and the paper showed no 
deterioration after 20 years. The question was really, therefore, one of 
the life of the lead pipe. Cases of electrolysis in feeder cables need never 
occur. Не believed in earthing at defined points. Not only should the 
continuity of the lead sheathing of an armoured cable be maintained, 
but also the conductivity of the armouring should be kept at its full value. 
Care should be taken to earth the armouring as well as the lead. It 
should not be assumed that when the sheathing was earthed it would be 
right for all time; earthed wires corroded and the electrical conditions 
underground altered, in consequence of the installation of electric railways 
and tramways. Не had known cases where earthing had done harm, 
because current had flowed from the earth into the lead sheath. Не 
would like to know the section of the conductor fitted with the expansion 
joint mentioned in the Paper. asthe tcsts were very striking if the section 
was comparatively small. With regard to vibration on railways a good 
rule was to lay thecable 4 ft. from the nearest rail, and if under the track, 
not less than 6 ft. deep. He thought no trouble would result if that rule 
were followed. 

Mr. J. 5. Неныегр said he agreed that the solid system should be 
made in the factory and not constructed in the streets. The Metropoli- 
tan Electric Supply Co. had three or four not. very serious failures with 
10,000 volt concentric cables some time ago, which had resulted in care- 
ful investigation of the subject of joints by their engineers. The joints 
were at first made by tapering the paper for five or six inches and then 
serving the joint with tape and sometimes with mica, thus buildirg up а 
layer rather thicker than the original cable insulation. This joint failed 
with between 30,000 and 40,000 volts alternating current, and the 
failure occurred through sparking where the tape abutted on to the paper. 
Then they tried stepping. By making four or five steps in the paper and 
then using the tape, the breakdown pressure was raised to between 
50.000 and 60,000 volts. They then tried making the joints with paper 
only, virdirg the paper on to the step as before, and this also gave a 
breakdown pressure of 60,000 volts. Then they arranged. matters во ав 
to have rather more steps, and the effect was to increase the test pressure 
to about 84,000 volta—in fact, theydid not break down that joint at all. 
This was an inexpensive and good joint. He had tested cables and 
joints up to 100,000 volts alternating current, but they did not break 
down by a clean puncture but owing to the heat generated by the losses. 
He had also tested up to 150,000 volts with direct current. ‘There was no 
difficulty with this, as there was no heat and very little power was taken. 
It was worth consideration whether the best method of testing was not 
to us? a very high-tension direct current even when alternating current 
was to be employed. It was easy to get up to 200,000 volts. А Ikw. 
machine would be sufficient. 

Mr. W. Н. Patcuenr said he had had to cart clay to placcs where the 
virgin soil was bad. and had had no trouble with the cables after that. 
The author did not seem to fear any danger of sucking water into his 
joints. А great deal of trouble had been caused on cable joints due to 
dirty handling of the Jointing material. 

Мг. В. Н. Smitu referred to cables used on the Great Western Railway 
which supplied current for traction,’power and lighting. The cables were 
laid solid in troughing. At a test made the previous day on a 300 yds. 
length, between the sheath and earth, the resistance was 2,000 ohms, 
which would be sufficient to prevent electrolysis. The joints were of 
similar type to those shown in Fig. 12 of the Paper. Only one out of 
600 joints failed during the contractors! period of maintenance and none 
had failed since. Over a good part of their length the cables were laid in 
the six-foot way on the top of brick arching and in that part of the route 
there were nine bridges on which the cables were laid. Between the end 
of the concrete bed and the bridge they were laid upon a sloping sheet of 
steel fixed to the edge of the bridge and anchored into the concrete with 
space left for bending, to climinate the effects of vibration. No failure 
had occurred on these slopes. In the middle of the bridges, however, 
the cables had splayed out sideways, which, he thought, was due to 
expansion from heat or to vibration from having the greatest amplitude 
in the middle of the bridges. For the 37 miles of high-tension cables the 
average cost per annum was £18. 12s., and for the 51 miles of low-tension 
cables the average was £48. 7s. 6d., of which £16 was for telephone cables. 
He did not think a system that had cost less than ү of 1 per cent. of its 
capital cost for maintenance could be considered unsuccessful. 

Mr. W. M. Мовреу said with regard to leakage of steam and hot water 
causing breakdown of cables, he suggested that this might happen simply 
because the resistance of the dielectric decreased very considerably with 
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the rise of temperature. A cable would break down at a much lower 
V de if the tem perature was raised even 50 deg. or 60 deg. 
MOS А. HOWELL said he did not think it was necesasry to use concrete, 
еге were so many excellent ducts on the market. There was а 
Fini for cheap joints at the present time, though this would be regretted, 
с и of Ње joints of any system should be at least equal 
S кез TROTTER said the author spoke of two methods of avoiding 
rolysis, one being the earthing of the lead sheath at frequent intervals. 
о ие E They should be earthed at specified intervals, 
ara. ы a И к en) ав to what those intervala were—they should 
ra Most negative points on the cable. He assumed there was a 
ramway in the neighbourhood. The majority of engineers now-a-days 
уеге coming to protect cables laid solid iu the earth with a creosoted 
plank 2 in. thick in 12 ft. lengths, because if a conscientious navvy with 
a pick took a little trouble to go into the ground he would go through 
almost anything he could find. A 2 in. plank troubled him a little. Не 
could shift a tile, but not a whole plank. The armoured cable laid in the 
E scemed to be one of the most popular methods for important 
cables. 
Mr. C. VERNIER, in reply, said there could not be much air left in the 
Joints when 29/5 in. vacuum was used, especially when the vaccuum was 
maintained for 40 minutes, and it took only 30 seconds to attain vacuum. 
He had no figures as to temperature limits. A great deal of research 
work on that and similar questions was much needed. Мг. Snell had 
referred to working cables at 1.800 amperes per square inch and keeping 
within a reasonable temperature limit, but that must depend on the size 
of the conductor. He had no evidence as to the life of cables except what 
Mr. Welbourn had himself mentioned, when he said some cables had been 
known to last 20 or 22 years. Mr. Ferranti said some of his cables 
between Deptford and London were still running which were put in 22 
years ago. Those were 10,000 volt cables. Не (the author) did not 
think anyone could predict what the life of a high-tension cable would be, 
as they had to take into account dielectric hysteresis, and the possible 
changes in the insulating properties of oils at high temperatures. АП 
sorts of other problems would require investigation. He endorsed the 
remark that the continuity of the armouring must be maintained as well 
аз that of the lead. He was earthing at the most. negative points, as 
Mr. Trotter recommended. The braided joint tests were made on cable 
0-1 sq. in. in section; the current density was 7.000 amperes per sq. in. 
on the conductor, but the joint being larger would not have quite that 
density. Mr. Hightield's suggestion for using continuous current for 
pressure testing would be very convenient in one way, but 200,000 volts 
was not easy to obtain. 


The following 15 an abstract of the discussion. which took 


place at Newcastle :— 

Mr. C. BEAVER (in a written communication) asked whether the break- 
downs on cables, apart from the joints, which the author said were fre- 
quent prior to the introduction of his expansion joint box, were not 
invariably near joints. The joint was not the seat of the heating. and 
the breaking of the joint was due to the movement of a certain length of 
cable on each side. Не had found it a successful preventative to provide 
a loop of cable in the manhole on each side of the joint box. In bad 
cases and where space was limited, joints made with tail end boxes con- 
nected across by loops of rubber cable and free to move on shelves or 
rails had been successful. He was anxious to hear what happened to the 
cable sheaths near the box. Lead sheaths were easy to expand and their 
deformity was exaggerated by each successive expansion and they soon 
became fractured. He had found calcium earbide formed as the result 
of a cable breakdown where a comparatively large arc had occurred and 
limestone and carbonaceous matter were present in the filling of the 
cable trough. In regard to prevention of electrolysis, continuous bond- 
ing and judicious earthing of metallic sheaths was а more definite and 
controllable method than insulating the lead sheath. 

Mr. Н. С. STEDMAN (Cleveland & Durham Electrical Power Co.) had 
noticed that a ditference of potential sometimes existed between the 
lead sheaths of cables and adjacent rails and that sometimes the polarity 
reversed. He asked for an explanation of this and wished to know if 
the action was likely to cause trouble later. He considered that a tape 
and braid covering was likely to hold moisture, thus rendering its protec- 
tion proportional. 

Mr. Vesky Brown questioned the advisability of switching in long 
lengths of high-tension cable without some sort of charging gear, as this 
practice was opposed to all first principles. He suggested that instead 
of spending money on extra cable insulation to withstand the stress it 
would be cheaper and better practice to provide simple charging gear. 

Mr. J. M. Rone (Р.О. Telegraphs), speaking of expansion and con- 
traction of cables, mentioned the case of the first telegraph cable laid 
across the Forth Bridge and which gave continual trouble owing to the 
movement of the bridge structure. This was replaced by one having 
eight lights arranged vertically alongside the fittings of the bridge, and 
no further trouble had been experienced. The main underground tele- 
graph system in this country has now been completed on the draw-in 
system and it had been found that by the use of machines in place of 
hind winches nearly twiee as much cable could be laid in a given time. 
It was standard practice to us? petroleum jelly in the proportion of 
l ewt. to the mile, not only as a lubricant but as а precaution against 
electrolysis. 

Mr. C. TegsnuLL (Tynemouth) preferred а yellow viscous compound 
for filling joint boxes, as he had found that black bitumen compound was 
apt to become full of holes.. His practice was to earth the metallic 


coverings of cables at the station only. He complained of the difficulty 
in getting cable manufacturers to compound the armouring properly. 
and mentioned a case where thoroughly compounded armour was as good 
as new after 12 years! service. | 

Мг. Е. O. Нехт asked И the jointe shown were soldered with pure 
resin or with any of the fluxes so extensively advertised and also whether 
the latter were really free from corrosive action. With regard to the 
phenomenon of cables breaking down'some time after а surge had occurred, 
he suggested that the action of surges was cumulative and that in time 
the insulation reached a state in which it would break down on a com- 
paratively small surge. 

Мг. J. В. Тонхзох (Р.О. Telephones) said his department's ex perience 
with armoured cables had been an unhappy one, chiefly due to subsi- 
dences. 

Мг. W. В. Моктох (Glover & Co.) did not agree with the nse of taped 
and braided cables for draw-in work, not only because the covering 
retained moisture but because they were extremely difficult to draw out 
again after а lapse of years. | 

Mr. VERNIER lin reply) said that rails and cables running parallel to 
each other probably formed a couple, thus accounting for the observed 
difference of potential, especially as the ground might be chemically 
active. Several engineers responsible for the design and running of high- 
tension systems had now dispensed with charging devices, and there was 
certainly not one in use on the Neweastle Electricity Supply Co.'s net- 
work now. He thought it quite reasonable to expect acable to be able to 
withstand a momentary stress of 200,000 to 300.000 volts at the moment 
of switching in. 


CORRESPONDENCE. 


— 
THE STRETCHING OF А CONDUCTOR BY ITS OWN 
CURRENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have noted with interest Mr. Сай Hering’s article on 
“The Stretching of a Conductor by its Current," published in 
your issue of March 3rd. It reminds me of the same author's 
article on “ The Looping versus the Cutting Lines of Force 
Rule," which appeared some two years ago. In both articles 
Mr. Hering describes a number of ingenious experiments, and 
suggests Ingenious explanations, and in both cases his explana- 
tions are so strange that, were they correct, the verv founda- 
tions of electrical science would begin to tremble. | 

In the earlier article Mr. Hering deduced that “ rate of change 
of linkages " was not necessarily always the same as “rate of 
cutting of lines," a deduction the truth of which is incompatible 
with the fundamental principles that a “ Ime of force " and a 
“ circuit ” are both, by their very natures, closed loops. In the 
recent article the deduction is that а conductor tends to be 
stretched when a current flows through it. If it is true that a 
conductor so tends to be stretched, then I must conclude either 
that the orthodox conception of the distribution of lines of 
force about а current-carrving conductor is false, or that the 
statement that such a conductor lying in a magnetic field tends 
to move so as to cut across the lines of force at right angles to 
them is incorrect. 

For the orthodox conception tells me that if a long straight 
current-carrying conductor pass through this sheet of paper 
at right angles to the plane of the paper, the lines of force set 
up will be circles having their centres upon the axis of the con- 
ductor and lying in planes parallel to that of the paper. And 
the statement tells me that there is a force upon this conductor 
tending to move every strand of it parallel to itself radiallv 
inwards—that is to say, tending to compress the conductor. 
And since the component of a force in a direction at right angles 
to its own is zero, there can be no stretching force whatever. 

Mr. Hering's experiments, ingenious though they are, and 
puzzling sometimes to explain, demonstrate no new principle ; 
their results are exactly in accordance with fundamental prin- 
ciples as usually stated. Nevertheless, in each instance an 
important point is brought out and emphasised. In the former 
instance it is shown that the “rate of change” rule is often 
confusing as compared with the “rate of cutting " rule, and 
in the latter instance 1t is shown that Не blind application of 
the rule that the area enclosed Бу a current-carrying conductor 
tends to become a maximum may lead to false conclusions. 

Mr. Hering has given instances in which the area of a circuit 
becomes less when current passes around it. And I might 
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mention a more obvious instance of the same thing. The effect 
of current in a ring of mercury is to increase the diameter of the 
ring. The complete circuit of which the ring forms part in- 
cludes the leads, going possibly to a distant power house, and 
the generator. With reference to the outline of this complete 
circuit the ring may form either a `‘ peninsula " or a “ harbour." 
Н it forms a “ harbour " then the increase in its diameter will 
cause a decrease in the total area embraced by the complete 
circuit. Numbers of such instances may readily be brought 
to mind, but they in no wise affect the conclusion, which 
follows readilv from first principles, that a simple circuit 
carrying current tends to embrace maximum area. 

Mr. Hering would find that if he made all the parts of the 
various circuits he has depicted of a perfectly flexible con- 
ductor, each circuit would ultimatelv shape itself to a circle. 
According to Mr. Hering, I who say the area tends to increase, 
ought to find it difficult to explain how a trolley car having once 
left the power house can ever get back. For, while the car is 
approaching the power house the circuit consisting of generator, 
trollev wire, tramcar and rails encloses an ever-decreasing area. 
Yet I travel often in trolley cars and feel quite easy about it. 

Dr. Steinmetz’s remark, quoted bv Mr. Hering. that * mecha- 
nical forces are exerted only where the inductance of the circuit 
changes with the mechanical motion which would be produced 
by these forces,” is, no doubt, entirely correct, but in deducing 
from this that there is a stretching force in a current-carrving 
conductor regarded as independent of the circuit of which it 
forms a part Mr. Hering overlooks the fact that an isolated 
straight conductor—not forming part of a cireuit—is а ргас- 
tical impossibility, and that, theoretically, the inductance of 
such a conductor, even a short one, is already infinitely great 
without any stretching. 

I presume that Mr. Hering leaves out of consideration any 
electrostatic forces that may exist between parts of a curre:t- 
carrying conductor, such forces being negligibly small. The 
components of such forces, along the axis of the conductor. will 
usually have a tendency to shorten rather than to stretch the 
conductor.—I am. &c., 

Northampton Polvtechnic Institute, Е. M. DENTON. 

March 6. 


A NEW FORM OF PLUG CONNECTION.* 


BY G. HILPERT. 


А good contact is very import nt in all sorts of clectrical connec- 
tions, and much improvement has lately been made in the design 
of the newer tvpe of switch in regard to the pressure which tends 
to hold the switch in its closed position. On an ordinary switch- 
board, there is usually sufficient room to mount the necessary 
switches, which are not generally very numerous; the current- 
density in the contact pieces can therefore be kept reasonably low. 
But in electrical and physica! laboratories and in testing rooms, 
the space is often confined, and а large number of connections are 
sometimes required to join up circuits carrying heavy currents. 
Switches are then too expensive and too eumbrous; plug connec- 
tions are therefore employed, which make contact either in a screwed 
connection or by pressure. But screwed contacts are not very 
suit Ме for the purpose, and plugs which are pressed into position 
have come more and more into genera! use. 

On the distributing board of the Polytechnic Institute at Breslau, 
there ате about 190 contacts to the square metre, carrying currents 
up to 20) amperes. А good contact is very necessary with these 
currents ; the author therefore employed the plug connection which 
is here described, and is intended to connect a series of vertical and 
horizontal 'bus bars, extending alonz the front and back of the 
switchboard. The plugs fit into circular holes, the contact being 
made through a brass tube A, which has severa! sawcuts at either 
end, and is pressed by means of the cone-shaped pieces B and C, 
sliding on right and left-handed screws, into intimate contact with 
the bus bars ss. The cones В and C are prevented from turning by 
small setscrews, E, which slide in slots т, cut lengthwise in the tube 
A. The nut T prevents the cone B from being screwed beyond a 


* Abstract of an article in the ‘‘ Elektrotechnische Zeitschrift." We 
understand that а plug similar to the one here described was made by 
Messra. Ferranti some years ago. 


certain distance, and serves also to communicate the pull from the 
handle to the plug when it is desired to remove it. If the plug is to 
be used, the handle is rotated to such an extent as to free the cones 
B and С, and prevent them from making contact with А. The plug 
is then pushed home in the "bus bars, and two right-hand turns are 
sufficient to make thoroughly good contact between A and the 
'bus bars. In order to do this properly the plug must be so designed 
that, on pressing it into position, the pressure on the tube А is taken 
by the surface F and not by the cone С; otherwise C tends to close 
the contact between А and the ‘bus bars, and апу further movement 
is impossible. "This, indeed. happened with the first plugs that were 
made. Оп removing the plug, the same thing is liable to happen ; 
it merely requires the play allowed by the spaces С and H to be pro- 
perly adjusted to prevent any trouble under this head. 

These plugs have been in use for the last nine months, with very 
satisfactory results. The size shown in the drawing has been found 
able to carry currents up to 200 amperes. At 200 amperes the 
current density on the ring contact is 0-5 ampere per square milli- 


SECTIONS SHOWING Р дє CONNECTION BOTH IN THE LOOSE AND CLOSED 
Positions.  Two-fifths full size. 


metre: and if this current is permanently supplied through the 
plug. the temperatures do not rise more than 6°C. or 7°C. The con- 
tact resistance is between 0-000084 and 0-00007 ohm, which mey be 
considered a thoroughly satisfactory figure. 


AN ELECTRICAL FIRE-DAMP DETECTOR FOR MINES, 


We give below an account of the discussion at the meeting 
of the Newcastle Local Section of the Institution of Electrical 
Engineers, when Mr. G. Ralph read his Paper on this subject. 
Ап abstract of this Paper appeared in our issue of March 3rd. 


Prof. STROUD asked if the apparatus would act in the presence of coal 
dust only and also if the contacts were not liable to become covered with 
dust. 

Prof. W. M. THORNTON said that the apparatus would be useful in 
giving more absolute indications than the safety lamp сопа possibly 
give. He questioned whether the design exhibited was robust enough 
for colliery work, and mentioned the caseof the Barr and Stroud range- 
finder which now had to pass through severe vibration tests before being 
accepted by the Admiralty. Аз the surface of platinum was liable to 
alter in the presence of hydrocarbons he thought it possible that the 
apparatus might be prejudicially affected. 

Mr. А. BARKER asked how the apparatus was to be supplied with 
current in pits in which the electric cables did not extend nearer to the 
coal face than, say, 1,000 yards, and where high-tension current only was 
available. 

Mr. Ratpu (in reply) said that the apparatus would not indicate the 
presence of coal dust. As the contacts consisted of two knife-edges at 
right angles there was no chance of dust interfering with the action of 
the apparatus. The surface of platinum could be restored to ita 
original state by bringing the metal to a white heat, and this was easilv 
accomplished in the apparatus by putting other lamps in parallel with 
the indicating lamps and thus allowing an excess current to pass through 
the heat coils. 
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ELECTRICITY AS APPLIED ТО AGRICULTURE.* 


BY J. E. NEWMAN. 


| 
| because tomatoes have since shown themselves peculiarly responsive 
to electrification. - | 
Celery, which was one of the plants Lemstróm had found to give 
good results, at Bitton gave only 2 percent. increase. This I attribute 


The direct use of electricity as a means of stimulating plant | to non-discharge of the current from the network—in fact, no effect 
growth is the aspect of the question with which it is here proposed to | was produced because there was no electricity to produce an effect. 
deal. There are two main systems ; one that of overhead discharge | The reason for the non-discharge was that we used comparatively 
—that is. discharging high-tension electricity into the air above the ; thick wire not provided with fine discharging points. On опе small 
plants; the other the system of passing currents through the earth | portion of the network such suitable discharging points were fixed, 
about the plants. The latter system has never. in апу of the dozen | and beneath this portion the celery was markedly better, the demar- 
or so trials I have made, appeared to make any difference at ell to | cation being clear. At that time I was working without the electrical 
the plants. Reports of other trials are contradictory. Major Blunt, | resources which, thanks to Sir Oliver Lodge. have since been avail- 
of Castle McLeod. Strathpeffer, has tried alternating currents with no ! able, and I mention this experiment with celery simply to illustrate 
«lefinite results. The method is so simple and inexpensive, merely the difficulties and pitfalls which beset those who venture into fresh 
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requiring two meta! plates connected bv a wire. that it seems incon- 
«eivable that, if it were of the least good, it would not have come into 
uss, Ап electrical reason why, on a large scale, it would be useless, 
is that it is likely that the current between the plates would never go 
near the roots of intervening plants, but would dive downwards. On 
the other hand. the system of overhead discharge has usually given , Oliver and asked him if he could provide the high-tension continuous 


fields without the help of the knowledge of previous failures 
of bolder explorers. 

There is one curious effect I noticed during the course of 
the Bitton trials: A clear and well marked earlier germina- 
tion of peas. About 20 rows of peas were sown all on the 
same day. Wires were run over 13 of them— опе wire to 
two rows. АП the rows under the wires were up about two 
davs before the non-electrified rows, the difference being 
marked to the row. 

Lemstróm' s system, suitable though it was for experi- 
menting with. is. of course, out of the question for practical 
and commercial use. The network close to the ground en- 
tirely prevents horse labour, and is an intolerable hindrance 
to hand labour. The obvious remedy is to raise the wires 
high enough. This means that to produce the same electrical 
results the pressure on the wire must be also raised, the wires 
being high enough to avoid interfering with men working 
beneath them. who ere also in this way free from 
the danger of shocks. To test this idea I made a very 
small scale trial, placing the discharging pointa 6 ft. 
shove the ground and using a corresponding pressure. 
The trials were made on wheat, carrots and beetroot, the 
results all showing a hig increase. But influence machines are not 
powerful enough for this method, except on a very smallscale. There 
is only one method of producing the kind of current required—high- 
tension continuous current— in comparatively large quantities—that 
is. the method invented by Sir Oliver Lodge. We approached Nir 
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favourable results. The subject was not taken up seriously until the | current (ог. rather, the apparatus for а large scale experiment). Не 


Iste Prof. S. Lemström. of Helsingfors University. in Finland, who is 
well known for his researches on the aurora borealis. began those 


et once agreed and put his son, Mr. Lionel Lodge. at the work. 
Why have leaves got points? Why do theears of cereals generally 


eries of experiments which are reported in " Electricity in Agri- | end in spikes ? There ere few, if any, things in Nature without some 
culture and Horticulture " (published by THe ELECTRICIAN Publish- | basis for their existence. Whatever reason there may be for their 
ing Co.), the only book on this subject, I believe, in this or anv other . existence. these points form admirable collectors or dischargers of 
language. Lemstróm was first led to take up the matter from | electricitv. The air being always more or less charged with electricity. 
noticing that while he was experimenting reproducing the aurora | plants not only being conductors of electricity, but apparently 
in his greenhouse the plants there appeared to thrive to an extra- | shaped for that purpose, must be continuously traversed by currents 


ordinary degree. On his journeys to the Arctic regions he 
had also noticed the vigour and rapidity of growth of the 
vegetation there, which could not be accounted for by 
the long hours of sunlight obtaining in the sunimer. 

He carried out experiments, first in Finland, then in 
Burgundy 2nd in Germany, and at Durham University for 
two years т succession, where the experiments were superin- 
tended on the agricultural side by Mr. В. В. Greig (since 
Professor of Agriculture at Aberdeen), who has told me that 
the results were, to him, convincing. 

In the course of his trials he experimented on almost all the 
common vegetables and cereals, as well as with strawberries 
and raspberries. The results show a definite increase in the 
case of most crops. His system was to run a wire network, 
consisting of fine iron wires, about 4 ft. apart, 16 in. above 
the plants to be electrified. "These wires were provided with 
points something like barbed wire, and thev had to be raised 
as the crop grew. The network was kept charged by an 
influence machine of his own design. It is extremely 
doubtful if he was in every case actually electrifving the 
plants at 211; leakage over the insulation in some of (ће 
larger scale trials when the air was at ell damp must have 
absorbed most of the small amount generated by his machine. and 
this тау he the cause of the very varving results he reports. My 
own experiments on Lemstróm's plan were made in 1904 at the 
Golden Valley Nurseries, Bitton, Bristol. 

While tomatoes showed no difference, probably they received no 
current, for they were grown in the cucumber houses, and it was not 
possible so to run the wire as to electrifv the plants after they had 
grown to the third bunch of flowers. I mention this particularly, 


ж Abstract of a lecture delivered before the Pershore and District Fruit- 
growers’ and Market Gardeners’ Association. From ‘‘ The Fruit-Grower." 
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of electricity. As to whether these currents play any part in the 
vital functions of the plant nobody knows. Several theories have 
been suggested of the action of electric current on plants. Pollacci 
believes that leaves may manufacture carbo-hydrates from the carbon 
dioxide of the air. when traversed by an electric current in а feebler 
light, than they otherwise could. There is also Berthelot's suggestion 
that the plant. when electrified, is able directly to make use of 
atmospheric nitrogen. This differs from the popular explanation that 
the effect is due to the addition of nitrogen to the soil itself. 

In my own opinion, the observed results can only be accounted. for 
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by supposing that the current stimulates the life processes of the 
plant. coupled with, in field trials, the continuous addition to the soil 
in very minute doses. of ammonia (nitrogen). If the results were 
simply and solely due to the addition of nitrogen to the soil, then we 
should obtain the greatest increase of crop from experiments con- 
ducted on poor soil. The reverse is, however, the case. 

. The second year of the trials at Bevington Hall the non-electrified 
wheat was given a dressing of 1 cwt. to the acre of ammonia sulphate, 
the electrified wheat not receiving any. In about three weeks the 
unelectrified received a further dressing of } cwt. ammonia sulphate 
and the electrified а dressing of 3 ewt. The net dressings being thus 
iewt. to the electrified and 13 ewt. to the unclectritied. The result 
of these dressings was that at the beginning of May the unelectrified 
looked distinctly the better plant. but the electrified gradually grew 
equal to it, and the threshing result gave 29 per cent. increase to the 
electrified. On other occasions I have seen much the same thing 
happen, suggesting that a slight but continuous addition of nitrogen 
is going on, the whole of which, because it is slight and continuous, is 
taken up by the plant. But if the whole effect of the discharges was 
simply this addition of nitrogen I do not think there would be eny 
future before the system, as nitrogen could be added more cheaply 
by means of artificial manures, except. perhaps, 2s compared with 
electrification on а very large scale. As 1 have said, the observed 
results can onlv be accounted for by assuming a general stimulation 
of the life-functions of the plant, or as Sir Oliver Lodge has said. г 
process of electrical massage. 

With cucumbers in greenhouses at Bitton we have found that if the 
current be applied in the daytime only we get а considerable increase 
of leaf growth and a slight increase in the amount of fruit produced, 
but when the current is applied at night only a greater increase of 
fruit is obtained, coupled with slightly less vigorous foliage. The 
day current stimulated the leaf growth, but without the current at 
night to make use of this increased growth but little good, other than 
what might be expected from the more vigorous growth, resulted. 
Current at night only made the leaves produced during the day work 
harder, so producing more fruit without greater leaf growth. From 
this it would appear that the current should be applied both by day 
and night to produce the best results. But this theory we have not 
vet. been able to test conclusively. 

Figs. 1 and 2 show the effect of electrification on à hedge at 
Bevington. 


THE ELECTRIFICATION OF A PORTION OF THE 
SUBURBAN SYSTEM OF THE LONDON, BRIGHTON 
& SOUTH COAST RAILWAY.* 


BY PHILIP DAWSON. 


In 1903 the Company obtained Parliamentary powers to electrify 
their line, and instructed the author, as their consulting electrical 
engineer, to report to them on the edvisability of electrifving their 
suburban system. In accordance with his recommendations the 
single-phase alternating current, with overhead conductors ¿t è 
pressure of 6.700 volts and a frequency of 25 cycles per second, wes 
decided upon. "Tenders were called for electrifying the South 
London line in 1905, the contract being let on March 30th, 1906. 
'l'he first electric train ran on Janurary 17, 1909. and the full public 
service was inaugurated on December 1, 1909. The selection of the 
single-phase system wes at the time very severely criticised hy many 
engineers, and foredoomed to failure, but 13 months' regular working 
has entirely justified its adoption. The results obtained on the 
south London line were so satisfactory that the Brighton Company 
decided to extend the system from Battersea to the Crystal Pelace 
and Selhurst, and from Peckham Rye via Tulse Hill to the Crystal 
Palace, thus bringing the tota! length of route e'ectrified to 23 miles, 
which is equivalent to 62 miles of single track. 

The minimum drop in the earth return is limited by the Board of 
Trade to 20 volts, and it is to be noted that neither the Lancashire & 
Yorkshire nor the North- Eastern. Railways have any such limits 
imposed upon them, as thev were electrified without requiring to 
obtain special Parliamentary powers. The system of distribution 
and feeding was specially designed to meet these requirements, and 
series booster-transformers were used which have given excellent 
results, the return drop being well within the required limits. — The 
current for operating the trains is furnished to the Brighton Railway 
Co. by the London E/ectrie Supply Corpn., from their power station 
at Dept ford, end they deliver the current on to the uad о A 
property et Queen s-road. and Peckham Rye. where 1t 15 metere 
for payment. 
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* Abstract of a Paper read on Tuesday last before the Institution of 


Civil Engineers. 
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The rolling stock of the South London line comprises 16. motor- 
coaches, exch equipped with four 115 н.р. Winter-Eichberg com- 
pensated repulsion motors, and 32 trailer-ears, the treins being made 
up in units of two, three. or four coaches as required. "The rolling 
stock for the extension now nezring completion comprises 30 motor- 
coaches, each equipped with four 150 н.р. Winter- Eichberg motors. 
and 60 trailer-coaches, the train units being composed of two, three, 
four, six or nine coaches. Difficulties heve been experienced, par- 
ticularly in America. with the overhead conductors, but, owing to 
the flexibility of the design emploved, no trouble has been experi- 
enced, and the extensions are being constructed to exactly the same 
design as those originally got out for the South London line. The 
diameter of the trolley wire is $ in., and it is supported by two 
catenary wires, by тегиз of specially designed insulators of a type 
not hitherto used for reilway work. Owing to the fact that at 
Victoria Station porters hed to get on to the roofs of the cerriages 
in order to light ges lemps. the height of the conductor is 20 ft. in 
this station and at London Bridge ; whereas. the norme! working 
height is 16 ft., and the lowest position under certain low bridges is 
13 ft. 9 in. Double insulation is used throughout, and the only type 
of insulation emploved is porcelain. The underframes of the coaches 
consist of plate girders, and the carriages themselves are of г, new type 
as regards this country, being fitted with side doors ond having а 
passege-way between compertnients. 

The motors have four poles end are fitted with six sets of brushes. 
The air-gap of the motors is 3 mm. and the synchronous speed is 
750 revs. per min.. although the motor is capable of developing 
torque at speeds higher then this. The gear ratio edopted, after 
the most careful calculations, as the most suitable for the service, 1s 
4:24 to 1. The actuel current taken per motor at starting on the 
low-tension side is 210 amperes, with a power-factor of 29 per cent. 
Each motor car is fitted with two mein transformers, rated et 220 kw. 
each, one for each pair of motors. None of the high-tension circuits 
on the cars are accessible except when the collector-bows are lowered 
and when all the high-tension gear is earthed ; the collector-bows 
are kept against the trolley wire with springs which are brought into 
operation by means of a piston worked by compressed air. The 
contact surface is eluminium and easily renewable, one contact strip 
running 5.000 to 6.000 miles and taking practically all the wor; 
after 13 months! running no appreciable wear can be measured on 
the trollev-wire. The pressure of the bow-strip against the trolley 
wire varies between 8 ]b. and 121. The control of ell the motors 
on the train is effected by means of contactors placed on each motor 
car and worked by a muster controller in every motorm?n's cont- 
partment, on the multiple-unit control svstem in every way similar 
to that in use with direct-current motors. The repair shops ате 
situated at Peckham Rye, and all maintenance and repairs of the 
electric trains are carried out here. "These shops ere fitted with 
electrically-driven cranes, machine tools, capstens, &c.. and &!l the 
motors, es well as the lights, are teken off the single-phase traction 
circuit. The overhead conductor has interfered very little with the 
signalling svstem. 

The motors were tested very carefully by the author at the 
maker s works, and, in addition to the ordinary measurements, à test 
was made on а complete equipment rigged up es for service con- 
ditions with an artificia! 1054 on the motor. As much as 180 н.р. 
was repeatedly thrown suddenly on end off without eny tendency 
to flash over. The largest starting torque measured wes 255 kg.- 
metres (1.847 lb.-ft.). A series of tests were mde to show the hest- 
ing of the motors under varving lozds with the following results, the 
motors being run with open covers, the temperature rise not exceed- 
ing 75 C. (167 F.). 

Time for temp. to rise Load in Н.Р. Time for temp. to rise 


Load in H.P. 15°С. TPE, 


187 eta 17 minutes — ...... 91 1 hour 50 minutes 
149... 37 S. uw 633... l1 n 5 a 
129  ... 46 lo MALUM 51 continuous 

1173 ... lhour 4 "n Eee «655 ee 


For the trial runs between Battersea Park and Peckham Rye. a 
three-car train consisting of two motors and one trailer was used. 
being loaded up to a total weight of 146 tons. It wes run continu- 
ously for 12 hours with 20-second stops et each station, and covered 
in this time a distance of 173°58 miles. the average length of run being 
0-79 miles. At the conclusion of this run the maximum rise of tem- 
perature of any part of the electrical equipment was 66°C, (1517 F.) 
During this test the following results were obtained: power-fsetor. 
80-8 per cent. ; maximum current at starting. 126 amperes; average 
acceleration, from 0 to 25 miles per hour, 1:75 ft. per second; and 
the power consumption on the train (which was a new one), 73 wett- 
hours per ton-mile. All the measurements showed that the test 
resulta were within the guarantees. After the {гаш had run for 
some time, further tests were taken which showed a considerable 
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improvement as regards energy consumption, measurements at the 
distributing room at Denmark Hill showing, in the case of a single 
trip from Victoria to London Bridge, an energy consumption of 65:7 
watt-hours per ton-mile for а schedule speed of 22 miles per hour, 
including 20-second stops at each station. The influence of a long 
run on the energy consumption is shown by the fact that for a through 
non-stop trip from Victoris to London Bridge at an average speed of 
37 miles per hour, the energy consumption was 34'4 watt-hours per 
ton-mile ; the maximum speed reached during the run being 50 miles 
per hour. The following are some of the weights of the various 


component parts of this trein :— 
tons. cwt. qrs. lbs. 


The complete motor car on rails ............... 53 19 3 0 
One motor bogie without motors ............... 7 10 1 8 
Motor coach body and underframe without 

electric gear i ecce tee rent de bv cen 19 16 2 16 


Total weight of all electric gear. including 
bows, wires, lighting, compressor, &c., for 
one motor coach (four motors) ............... 18 3 1 0 


It is interesting to note that for a four-motor equipment consist- 
ing of 150 н.р. motors for the extension, the total weight is onlv 
increesed by 19 cwt., thus showing the improvements which heve 
been mede in the design of the equipments. 

The results obtained during actuel running more than confirm the 
test results: thus the average energy consumption measured at 
Queen's-road for the first eight months of 1910 was 75:4 watt-hours 
per ton-mile, no allowance being made for weight of passengers 
carried. or for shunting or empty running ; the figure given, further- 
more, includes the energy used for light and power at the repair shops. 
and ell losses due to leakage. &c. Tests mede to escertain the effi- 
ciency between the ‘high-tension "busbars of the power station and 
the trains showed that this wes equel to 96-6 per cent.. 2 very satis- 
factory figure. Calculations made from the results obtained during 
the running show that the efficiency of the system during controller 
notching is very high. the figure for this being 67 per cent. The 
traffic results obtained have been zs satisfactory as the technical 
results. Thus, the increzse in the number of passengers carried by 
the electric service. гз compared with those carried previously by 
steam. show that whilst for the first month's working, namely, 
December. 1909. the traffic had increased over 54 per cent., the 
month of December, 1910, showed гп increese of over 125 per cent. 

The service on this railway is an exceptionally heavy one. 2s shown 
by the fact that for the first year's running the mileage per motor- 
coach owned, including all sparcs as well es those undergoing the 
annual overhaul. гуегаре4 58.000 miles per annum. As regards the 
maintenance of the electrical apperaus, the first I3 months. expe- 
rience show no reason why the maintenance of single-phase should be 
higher than that for direct-current apparatus. The system is cer- 
tainly more economical than the direct-current system as regards 
energy consumption at the power station, as well as regards first 
cost, and experience has shown it to be eminently suitable, not only 
for long-distance work, but also particularly for working in and out 
of large terminal stations with their necessarily complicated ap- 
proaches, and for short-distance work, such as had to be encountered 
on the South London line. | 


MAGNETIC TESTING.* 


BY J. G. GRAY, D.SC. AND A. D. ROSS, M.A., B.SC, 


Summary.—The authors discuss the precautions that must be taken 
to secure that the methods in use for the oxperimenta] determination 
of the magnetic constants of materials may give accurate results. 

It is well known that the magnetic properties of a test specimen 
depend on its previous magnetic history; but it is not generally 
known that purely thermal treatment, such as that involved in the 
process of annealing & specimen, no matter what temperature is 
reached in the process, develops in the specimen а peculiar state 
which renders additional precautions necessary. This fact has been 
disclosed in experiments carried out by the authors, which are 
described in Paperaf read before the Royal Society of Edinburgh. 
It is there shown that an alteration o* the temperature produces 
what we Fave called a ‘sensitive state” of the material. А mag. 
netisat:on curve yielded by the specimen following upon any change, 
or cycle of changes, in the temperature, is not what we may here 
call the true magnetisation curve of the material. 

Thus, Fig. 1 shows the results obtained on testing, at room tempera- 
ture, by the magnetrometric method, a specimen of hard steel which 
had been heated to 900°C. and allowed to cool slowly. Previous to 
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* Abstract of an article ш the ** Philosophical Magazine." 
t “ Proc." Roy. Soc., Edin. xxviii., рр. 239 and 615 (1908). 


being heated the specimen had been rendered neutral, and during the 
process of heating and cooling had been exposed to no magnetising 
forces, On submitting the specimen, in the condition brought about 
by the therma! treatment described, to the action of a magnetising 
field, which increased gradually from 0 to +9 C.G.S. units, then 
diminished gradually from +9 C.G.S. units to —9 C.G.S. units, and 
finally increased in like manner from — 9 C.G.S. units to +9 C.G.S. 
units, the intensity of magnetisation followed the curve OABCDE. 
It will be seen that the point E does not coincide with the point À, 
and that the vertical distance of A above О is much greater thin 
the vertical distance of C below O. The specimen was now 
thoroughly demagnetised, and the process repeated, when the curve: 
OA'B'CD'E' was obtained. It is important to notice that the point 
Е’ coincides with А’; the curve is now closed. Further, an inspec- 
tion of the figure shows that the hysteresis loop is now symmetrical. 
Cyclie alteration of the magnetising force between limits H — +9 
C.G.S. units resulted in the curve being repeated over and over again. 

OA' isthetrue magnetisation curve for the specimen in the annealed 
condition ; it is this curve, and not the curve OA, that is character- 
istic of the magnetic properties of the material. Serious errors are 
therefore obviously involved in neglecting to render the specimen 
neutral before proceeding to carry out the tests, and it will be seen 
that the necessity for rendering the specimen neutral is brought 
about by the thermal treatment, and not by any magnetic treatment 
to which the specimen has been exposed. 

Attention has so far been confined to the case of steel annealed 
at 900°C, It is not necessary, however, for the production of this 
«sensitive state" that the temperature change should be great: 
even & moderate alteration in the temperature is sufficient to bring 
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about the effect to a marked extent. Moreover, it is not necessary 
that the alteration should consist of à step up in temperature fol. 
lowed by a step down of the same amount. Experiment has shown 
that if the temperature of a specimen, which is initially neutral, 18 
altered from any one temperature to a second, the specimen assumes 
the “sensitive state " at the second temperature. The further fact 
was established that once the specimen was rendered neutral it re- 
mained neutral provided that the temperature was maintained con- 
stant. In other words, the “sensitive state” cannot be induced 
by prolonged exposure of the specimen to either a high or а low 
temperature; it is brought on in the process of heating or cooling 
the specimen. 

Reference is also made to the fact that once the ‘sensitive 
state” has been induced іп a specimen, it cannot be got rid of 
except by submitting the specimen to the demagnetising process. 
Further experiments showed that once a specimen of steel in the 
sensitive condition has been exposed to a magnetising force in one 
direction. the ‘‘sensitive state" eannot be got rid of. or even 
affected, by any magnetic operation or process of operations what. 
ever, unless the sign of the field is changed. Further it has been 
found that the ‘sensitive state" induced by equal augmentations 
or diminutions of the temperature are of widely different amounts 
depending on the position of the temperature ranges on the tem- 
perature scale. 

. Such facts have a very important bearing on magnetic testing. 

'The nature of the errors which would be introduced in teeting by 
Rowland's “ Method of Reversals” are next considered. In this 
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method the magnetising coil is wound with a secondary coil which 
is connected up in series with а ballistic galvanometer. It was 
found that the results of tests carried out on annealed steel are very 
approximately correct, even though the specimen had not been sub- 
mitted to the process of reversals, provided that the magnetising 
current has been reversed nine or ten times previous to the galva- 
nometer-throw being observed. А magnetisation curve во obtained 
would, however, lie slightly above the curve which is characteristic 
vf the material when in the truly neutral condition. 

Fig. 2 shows the magnitude of the “sensitive state" induced in 
a specimen of steel by cooling from room temperature to that of 
liquid air boiling under normal conditions (about — 190°С.). Curve 
I. is the magnetisation curve for the material at room temperature 
when in the neutral condition. This curve having been obtained, 
the specimen was subjected to the neutralising process and brought 
to the temperature of liquid air. On being tested at this tempera- 
ture it gave results which are shown in curve II, Finally the 
specimen was submitted once more to a process of reversals and re- 
tested, care being taken to keep the temperature at — 190°C. through- 
out. The results shown in curve III. were then obtained. Curves 
I. and III. are the true magnetisation curves for the material at 
room temperature and at — 190?C. respectively; it is these curves, 
and not curves І. and IL, which must be employed in contrasting 
the magnetic properties of the materials at the two temperatures. 


| in C.G.S. Units, 


Н in CGS. Слез. 
Fia. 2. 


In carrying out the tests which furnish the magnetisation curve 
for the specimen at the temperature of liquid air, it is necessary 
that not only the tests, but also the neutralisation process, should 
be carried out at that temperature. This is very important, as even 
a small temperature change is sufficient to produce quite an appre- 
ciable “ sensitive state." 

Research work in magnetism at temperatures other than ordinary 
room temperature is somewhat difficult to carry out; low t mpera- 
ture research is moreover very costly; and it seems to the authors 
of great importance that the special precautions necessary in such 
work should be widely known. 


HOME OFFICE INQUIRY INTO THE PRETORIA PIT 
DISASTER. | 


The Chief Inspector of Mines (Мг. В. А. 8. Redmayne) is con- 
tinuing his inquiry into the causes of the explosion which occurred at 
the Pretoria Pit of the Hulton Colliery Co. on Dec. 21 last. Much 
evidence was given by miners, engineers and others. 


In regard to the electrical machinery in the colliery, Mr. RowrAND 
Francis BELL, electrical engineer for the Hulton Collieries, said that in 
the case of all electrical apparatus in the colliery an external inspection 
was made daily by a fireman, and the electrician at cach pit also made 
а daily inspection. Не was satisfied that, with the oil standing in the 
switch-box at the height at which it stood when the box was removed 
there could not possibly have been any sparking. 

The INsPECTOR pointed out that by the proposed new Electricity 
Special Rules it would be prohibitory to put the switch-box where it had 
been—1.e., beyond instead of behind the conveyor. 

Prof. WILLIAM M. THORNTON said he examined the electrical plant of 
the colliery. He thought it was very good. He examined the switch- 
box on Jan. 1]. There was then во little oil in it that he could see the 
bottom at once. When the box was brought to the surface he observed 
a hole in the side, which he had not noticed before. The switch-box 
was of a type which could be very much improved upou. Не (Prof. 
Thornton) advocated а thoroughly enclosed box. Не not think there 
was such a thing аз a gas-proof box,..byt a Бох .cbuldche.made flame. 
proof, | a 
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The INSPECTOR: I am quite prepared to say that total enclosure 
without making a switchbox gasproof, would make it flameproof. 

The witness then stated the result of experiments made to find what 
would be the traces left on the inside of the box by an explosion. 
25 more gentle explosions left no signson the inside of the box anywhere. 

Mr. Rost. №Етъзох, Н.М. Electrical Inspector of Mines, said that he 
had examined the apparatus at the colliery and he had not observed any 
breach of the existing Special Rules as to the Use of Electricity in Mines. 
He gave the general conclusions of his investigations. The plant did not 
represent in every way the highest standard of present-day practice, but 
it was well designed and installed. None of those departures from the 
best practice had any bearing whatever upon the disaster. А single 
item alone of the electrical plant had been regarded with any suspicion 
in the course of the coroner's inquest or the present inquiry, namely the 
switch controlling the conveyor motor. If used in an explosive atmos. 
phere the safety of that apparatus would be dependent upon the points 
of contact being fully immersed in oil. It was generally agreed that 
pressure should be cut off ftom electrical apparatus, as a precautionary 
measure, on the first appearance of firedamp. Apparatus should and 
could be designed so that if gas appeared suddenly, unknown to those at 
work, there would be still no risk of ignition. Due regard should be paid 
to safety in places where gas might be found in the design of apparatus. 
It was clear that if the switch was the originating point of the explosion, 
the defect was due to faulty inspection or maintenance of the apparatus 
—that was to say, the disaster could not be justly held to be due to a 
defect in the construction of the apparatus or to any inherent property 
of electricity such as might condemn its use underground. А thing 
should not be condemned merely because it happened to be a piece of 
electrical apparatus. He had been present at the two inquiries, and the 
conclusion which he suggested might be drawn from the evidence was the 
importance of a proper supervision of electrical plant. It was not suffi- 
cient to make an inspection and report that the condition of the appa- 
ratus was found to be right. И the apparatus was made to be com- 
pletely enclosed, then the report should state whether or not it was com- 
pletely enclosed. If a switch was made to be immersed in oil, the person 
inspecting should satisfy himself that the points of contact were, in fact, 
immersed in oil. His instructions from the chief inspector were to 
examine the switch-box at the earliest possible moment. Не wished to 
see it as soon as he could, because any indications on it might disappear 
if it were left. He was without apparatus himself, and sent in a party of 
rescue men, with apparatus, to bring it out of the heading. Nobody 
had been in the heading unti] the men went in for the box, and he did, 
therefore, see the box earlier than anyone else. He saw fresh oil on the 
floor and had no doubt whatever that it had been spilled out of the box. 
He could not estimate the quantity that had been spilled. 


Braking of Single-Phase Commutator Motors.—In a 
recent issue of " Elektrotechnik und Maschinenbau" Мг. 
F. Rusch discusses whether the different types of single-phase 
commutator motors can be braked by driving them so that 
they work as generators and return energy to the network. 
He first discusses the series motor and gives & mathematical 
theory showing that the current in the motor is the sum of a 
current of the same frequency as the E.M.F. and of a free 
oscillation which becomes practically zero after а very short 
time. The latter oscillation need not be taken into account 
as long as the machine operates as a motor, but it 18 different 
when it operates as a generator, since the free oscillation then 
may in time become infinitely large. This yields а braking 
torque which tends to become infinitely large and cannot be 


regulated. Formule are given for induction coefficients for 
sinusoidal fluxes and fluxes of other shapes. In the second 
part of the Paper repulsion and Winter-Eichberg motors 


are dealt with. It appears from mathematical analysis that 
the former of these can hardly be employed for braking in its 
usual form. It could be so employed were its brushes short- 
circuited, thus transforming it into an asynchronous motor. 
On the other hand, it would then lose its property of simple 
and economical speed regulation. Some tests of a purely 
qualitative nature made by Messrs. Brown, Boveri, however, 
show that this type of motor when allowed to supply back to 
the network gives rise to sudden braking effects, or rather jerks, 
at a certain speed and brush position. The pointer of a con- 
tinuous-current instrument in the primary or secondary 
circuit will, it is found, swing rhythmically with these jerks. 


Owing to the strength of the effect of a large increase in the 
current, this type of motor does not therefore seem suitable 


for braking purposes. The conditions present in the Winter- 
Eichberg motor are much the same as those in the repulsion 
motor, while in all three classes the presence of the commu- 
tator is the direct cause of, their being at once applicable as 
werde. слу. сол О. 
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PARLIAMENTARY INTELLIGENCE. 
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PURCHASE OF LOT'S-ROAD GENERATING STATION. 


Last week a House of Commons Committee (presided over by the Hon. 
W. Guinness) found the preamble of this Bill of the Metropolitan District 
and London Electric Railway Cos. for the purchase of the Lot's.road 
generating station proved. The clauses as to the supply of electricity 
fur lighting railway stations and goods yards within their area were 
abandoned, but the Committee can supply (by agreement)electrical energy 
t» the London United Tramways, to the railways which the vendors 
have already power to supply, and, in addition, to the Central London, 
City & South London, and the Great Northern & City Tube Railways and 
the London & North-Western and the North London Railways. At the 
instance of the Gas Light & Coke and South Metropolitan Gas Companies 
the Bill was amended зо as to make it perfectly clear that it was only the 
statutory powers of the vendors * in connection with and relating to the 
generating station " that were taken over by the two promoting com- 
panies. 


LONDON ELECTRIC RAILW AY BILL. 


''nis Bill was passed by a House of Commons Committee last week. 
The Bill authorises the construction of a loop line for connecting the 
terminus of the Charing Cross, Euston and Hampstead Railway with the 
Charing-cross station of the Metropolitan District Railway, and a subway 
giving egress from the tube terminus at Charing-cross to the Trafalgar- 
square station of the Baker-street and Waterloo Railway; and also an 
additional half mile of tube railway so as to continue the Baker-street 
and Waterloo Railway from the present terminus in Edgware-road to 
Paddington Station. 

Mr. CHARLES ALDINGTON, superintendent of the G.W. Railway, said 
his company had long desired to have such a connection between Padding- 
ton and the Baker-street and Waterloo Railway. A shuttle line between 
the two stations would be inconvenient. His company had given an 
assurance that they would contribute £18,000 towards the expenses of 
the new line, the payment to be spread over eight years. There were 
15,000,000 passengers per annum at Paddington, excluding some 500,000 
excursion passengers. The proposed extension would be a great con- 
venience to passengers going to or coming from districts south of the 
Thames, affording them direct connection, and also giving passengers 
facilities to various tubes and railways at the exchange stations. 


LONDON, TILBURY & SOUTHEND RAILWA Y. 


On Tuesday а select Committee of the House of Lords passed the pre- 
amble of a Bill promoted by this company for the erection of two elec- 
tricity generating stations—one at Tilbury and the other at Thames 
Haven. When Parliamentary sanction was given nine years ago to the 
company to electrify their lines only some portions of the system were 
electrified, and it is now proposed to electrify the remaining parts. То 
meet the opposition of the London Port Authority to the erection of a 
power stition at Tilbury. on the ground that it would interfere with their 
project for a landing stage to accommodate large ocean liners, Mr. Lloyd, 
K.C., atated that the company had offered the Port Authoritya new site 
in th» vicinity, and their objection had been withdrawn. 


Tho Regulation of Miues.—1n the House of Commons on Thursday 
last week the Home Secretary was asked whether, in view of the disaster 
at the Hulton Colliery and other similar accidents in recent years, he was 
taking any immediate steps to ensure greater safety in collieries. 

In reply, Mr. CHURCHILL said the question was debated in June last, 
when a general outline of the poliey of the Government was given. In 
the first place the inspectorate was being very largely increased, and a 
new class of working-men inspectors being created. In the second расе, 
a comprehensive Bill amending the Coal Mines Regulation Ácts and 
dealing thoroughly with regulations as to safety, &c., in mines was far 
advanced in preparation, and wonld, he hoped, pass into law tliis session. 
Reports had been submitted to him by two Committees, one of which 
had been engaged in revising the Rules for the Us» of Electricity in Mines, 
and the other in preparing a draft order to give effect to the provisions of 
the Rescue and Aid Bill, which the House passed last session. He hoped 
to be able to act on both reports without delay. He had under con- 
sideration the question of the arrangement for the completion of the coal- 
dust experiments, and progress was being made with the erection of the 
new station for the testing of explosives and safety lamps. 

Western Valleys (Monmouthshire) Railless Electric Trac- 
tion Bill.—The Standing Orders Committee of the House of Lords 
decided on Friday not to dispense with the Standing Orders, which had 
not been complied with by the promoters. 


Liverpool Overhead Railway Bill.—All the petitions against it 
having been withdrawn, this will now proceed as an unopposed bill. 


Halifax Corporation Bill.—Owing to opposition, the clatise relating 
to the tramways in Sowerby Bridge, Luddenden Foot, Elland and Greet- 


Jand have been struck out of the bill, 
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Griffiths & Another v. Benn. 


In the Court of Appeal (the Master of the Rolls and Lords Justices 
Moulton and Buckley) on Wednesday, defendant appealed from the ver- 
dict and judgment entered against him in this action tried before Mr. 
Justice Ridley and a special jury. The facts were reported in THE 
ELECTRICIAN for Nov. 18 and 25 and Dec. 2, 1910. The appeal was 
based mainly on the ground that there was no evidence of defamation, 
on which the assessment of damages was based, and of misdirection of 
the judge. 

Sir Edward Clarke, K.C.,and Mr. Н. A. McCardie appeared for appellant ; 
and Mr. Е. E. Smith, K.C., and Mr. J. Bromley Eames for respondents. 

Sir EDWARD CLARKE, in opening the case for appellant, dealt very fully 
with the history of the Mile End tramway experiment. Не submitted 
that in appellant's letter to “ The Times " he did not mention either of the 
plaintiffs, but was simply defending his friends from the charge of having 
been implicated in putting forward the “С.В.” system. Не submitted 
that upon the face of those statements there was no defamation what- 
ever of Mr. Griffiths or Mr. Bedell, each of whom had been awarded £6,000 
damages, on the ground that he had been defamed. The whole case was 
conducted, not upon the line of this being a defamation of the plaintiffs, 
but upon the question of a trade libel attack upon the system. lt was 
really a question of the efficiency of the system. At the trial the conten- 
tion was put forward that the system was inefficient in Mile End-road, 
because the County Council officers had dishonestly endeavoured to pre- 
vent its success, but after five or six days had been spent upon that irrele- 
vant topic, the acusation was withdrawn. Having read the summing-up 
of the judge. | 

Мг. Е. Е. Змитн, K.C., on behalf of plaintiffs, said he was only to address 
the Court at the moment upon the point whether the words used by 
defendant were capable of any defamatory meaning, and whether the 
only case which Mr. Justice Ridley was entitled to leave to the jury was 
the question of trade libel. 

The MASTER OF THE ROLLS remarked that the other point raised on 
behalf of Sir John Benn would be kept in reserve. 

Lord Justice Мосітом : I suppose you will agree that in order to 
виссеей you must prove personal defamation, either through an attack 
on the goods or direct, but it must be personal defamation 1 

Мг. SMITH : Yes, in that sense. | 

Counsel referring to the statement of claim said that one of the things 
plaintiffs objected to in what Sir John Benn said and wrote was that 
plaintiffs were in some way associated with the Moderate party. 

Lord Justice Мосітох: I could understand that if you could say 
that this was & libel on the Moderate party. You would then have a 
great deal to say. His Lordship added that he did not see any suggestion 
of corruption. Не didnot see that Mr. Justice Ridley had even mentioned 
it in his summing up. 

Mr. SMITH replied that the suggestion of corruption was clearly put 
forward by him in his opening speech, and was maintained during the 
course of the evidence in the clearest possible manner. The main issue 
in the case was whether plaintiffs’ system was an efficient system. The 
whole defence put forward was that the criticisms of Sir John Benn were 
directed to the system as installed in the Mile End-road. 

Lord Justice MovLToN: Do you admit that the installation in the 
Mile End-road was your system or not ? 

Mr. Suir: It was our system thoroughly badly installed—so bad 
that it could not succeed. 

The Master of the Rolls remarked that Counsel need not labour that, 
because the jury had found that what DEFENDANT had said had not 
only referred to the system in the Mile End-road, but to the system in 

епега]. 

i The case had not concluded when we went to press. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 
Amalgamated Association of Tramway & Vehicle Workers.— The 


annual report of this association for the year 1910 states that during 
the past year the number of members increased from 15,391 to 17,076. 
The capital now stands at £38,302, against £33,979. The amount 
brought forward from the previous year is £33,974. 11s. 64.. making 
total income for the year £56,877. 5s. 4d. 


Beckenham.— On the understanding that it will not be necessary 
to provide any capital beyond services and meters. and that the 
Council's financial liability is restricted. it has been decided to alter 
the present charge for electricity for heating. cooking. &c. (4d. per 
unit during two hours after dusk and 14. per unit during remainder of 
day) during the months April to September, to 14. per unit during the 
24 hours. 

The resident engineer (Mr. J. E. Tapper) has been empowered to effect 
sales of motors, cookers, radiators, vacuum cleaners, &с., to consumers 
on a hire-purchase basis, the Council to collect the agreed payments along 
with the charge for current, but not to be responsible for bad debts, &c. 
The terms offered by the Berry Construction Co. in relation to the supply 
of 20 cookers were accepted. These terms are to be reconsidered on а 
report by the Resident Engineer when 20 cookers have been installed, or 
at the end of 12 months whichever may first occur. The 20 cookers can 
be hired at an exclusive charge of 13d. per unit throughout the year, 
except for two hours after dusk on each day in the months from October 
to March inclusive, when the charge wil] be 4d. per unit. Consumers 
must guarantee a minimum consumption of 120 units per quarter. 

Birmingham.— The Bristol-road tramways, which are to be taken 
over by the Corporation from the City of Birmingham Tramways Co. 
on June 30 next, are being relaid by Griffiths & Co. The recon- 
struction, which is estimated to cost £14,000, is expected to be finished 
by May. 

Work was commenced on Tuesday on the conversion of the 
Hockley Hill tramway from cable to overhead electric traction. The 
Tramway Company's lease of this line:also expires on June 30 next. 

Coun. JEPHCOTT has given notice that at the next meeting of the 
Council he will propose: *° That, inasmuch as British manufacturers are 
prejudiced by foreign competition in this country by the inability to 
secure the insertion of the fair wages clause in contracts placed abroad, 
and that workmen, as well as manufacturers, are prejudiced thereby, and 
having regard to the resolution passed by this Council by 60 votes against 
2. т Dec., 1903, it be resolved that the several committees of the Council 
be instructed to submit all future contracts exceeding £1,000 proposed to 
be placed abroad by them for the decision of the Council, and that it be 
an instruction to the General Purposes Committee to amend No. 1 of the 
general instructions to committees in accordance therewith.” 

Board of Trade Rules for Applications for Licences.— The Board of 
Trade have issued Rules made by them in pursuance of sec. 5 of the 
Electric Lighting Act, 1882, with respect to applications for licences 
for the supply of electrical energy. 

'The new rules provide that the consent of every local authority having 
jurisdiction within the proposed area of supply must be obtained, and 
they also prescribe the notices to be given and the procedure to be adopted, 
the deposits to be made, &c. А cheque for £35 must be sent with the 
memorial for the licence. 

Bradford.—On Tuesday the Tramways Committee recommended 
the building of а central tramway depot, at ап estimated cost of 
£46.500, and the acquisition of a site from the Health Committee. 

Ald. Casu moved an amendment that the proposal be referred back, 
and said the policy hitherto pursued of building depots on the outskirts 
was a good one. 

'l'he amendment was carried by 41 votes to 23. 

Carlisle.—The Council decided on Tuesday to increase the salary 
of the electrica] engineer (Mr. S. T. Allen) to £450, or £50 beyond the 
maximum originally agreed to. 

Colliery and General Mining Exhibition (Manchester).— This exhibi- 

tion: which is being organised by the “ Engineering Review," will be 
opened on May 12, and it will close on Saturday. May 27. 
: Dublin.— The Corporation have decided to ask the L.G. Board for 
their reasons for not sanctioning the application for a loan of £3,000 
for lighting all the streets of the city by electricity where the cables 
arc laid. | 
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Dundee.— Ihe tramway manager (Мг. P. Fisher) has prepared a 
long report for the Tramways Committee on the issue of season tickets 
and the allowance of discounts, and on both points he comes to an 
adverse conclusion. 

East Ham.— The price of electric current supplied to the tramways 
has been reduced from 1:3d. to 1:25d. per unit. 


Leith Docks.— At a meeting of Leith Dock Commission on Friday 
last a report by the superintendent (Mr. Whyte) and certain recom- 
mendations of the Works Committee regarding the proposed exten- 
sion of the electrical installation at the docks were considered. 

Mr. Whyte's report stated that for the cables prices had been obtained 
from some of the principal British makers, but the quotations were prac- 
tically all the same, and for the cables required the cost would be about 
£4,000. The committee recommended generally in favour of British 
manufacturers, and that the proposed orders be placed with British firms 
if they would reduce their price by at least 5 percent. The laying of the 
cables would be best done by men employed directly by the commis- 
sioners, and the estimated cost of that was £2,000. The existing lamps 
at the Imperial and Edinburgh docks would have to be replaced by new 
lamps, and about 100 would be required at a cost of £1,500. The scheme 
and estimates were generally approved, and a remit was made to the 
Works Committee to proceed, expenditure up to £6,500 being authorised 
for material and work in connection with the cables. 


Liverpool.—The annual report of the tramways general manager 
(Mr. C. W. Mallins) shows that for 1910 the traffic receipts, car-mile 
earnings and number of passengers carried were the highest on 
record. 

The passengers carried were 125,507,283, car-mileage was 12,235,408. 
Revenue amounted to £614,814. 4s. 14.; operating costs (including 
rental of leased lines), were £405,561. lls.; and gross profit was 
£209,252. 13s. 14. Interest required £50,343. 7s. 114. : sinking fund and 
repay ment of loans, £60,643. ls. 10d. ; reserve. renewal and depreciation 
account, £65,510. 153. 7d. ; and the contribution in aid of general rate 
was £32,755. 7s. 9d. Net profit was £08,206. 3s. 4d. (increase of 
£15,911. 17s. 3d. over 1909). Since the undertaking came into the 
possession of the Corporation there had been contributed in relief of 
rates, £267,726. 3s. 9d., and to reserve, renewal and depreciation account 
£568,222. Өв. 114., and the total sum set apart for sinking fund and 
redemption of debt up to Dec. 31. 1910. was £815,495. 4s. 6d. In 
addition, the amount paid by the tramways sirce 1897 in rates and 
taxes was £259,289. 7s. За. 

The first-class cars on the Garston, Croxteth. Smithdown-road and 
Calderstones Park route have proved very successful, and instructions 
have been given for an experimental service of first-class cars on the West 
Derby route, commencing with the new year. The stock of electric cars 
owned by the department is 561, and 425 were used on ordinary days. 

London County Council.—On Tuesday the Highways Committee 
recommended the expenditure of £203,100 and £66.500 on the erec- 
tion of the third portion of the central car repair depot. W ool wich- 
road. The actual cost of the new extension will be £105,250 for 
buildings and £37.500 for plant. tools and machinery, and the recom- 
mendation for the capital votes 2lso includes the amounts already 
spent on the first and second portions of the department.— The re- 
port was adjourned. 


Newport (Mon.).— The Council have decided to concentrate the 
stores, show-rooms and offices of the electricity department at the 
Clarence-place Skating Rink, at a cost of £2,000. 


Presentation.—Last week Mr. J. W. Dugdale. late tramways 
manager at Ashton-under-Lyne, was presented by the employés with 
a fumed oak smoking cabinet and a silver mounted pipe on his depar- 
ture to take up the position of manager of the Oldham tramways. 
The presentation was made by Mr. Holt. 

Provisional Order Revocation.— The Ashton-in-Makerfield Electric 
Lighting Order, 1901, has been revoked as from March 7. 


St. Anne's-on-the-Sea.— There are now about 990 consumers con- 
nected to the mains of the electricity department. The estimated net 
profit on the current year's working of the undertaking was £800, and 
the Electricity Committee have decided to devote £600 to relief of 
rates and to place the balance to reserve. 

Sevenoaks.—A Board of Trade inquiry was held last week into the 
Council's application for a provisional electric lighting order. The 
local gas and the South Eastern & Chatham Railway Companies 
opposed.  — С 
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Stoke-on-Trent. — As announced in our last issue the Corporation 
have resolved to erect а new power station at an estimated cost of 


about £60,000. : | : 

On Jan. 23 the borough electrical engineer (Mr. C. H. Yeaman) reported 
as to the maximum load on and the capacity of the stations at Burslem, 
Hanley. Stoke and Longton. At Burslem, Hanley and Stoke he said tho 
peak load exceeded the normal plant capacity after allowing one of the 
larger units as reserve, and further plant would be required for the 
winterof 1911. The supply to Fenton had also been under consideration, 
and the question was so intimately involved with the general increase in 
plant capacity that it was desirable to deal with the two together. 
Supply had been by simple mains extension from Stoke, with minor 
mains from the Longton area into the portion adjacent to that network. 
If the system was to be changed it would be desirable to lay mains 
through Fenton at the same time as distributing mains were being laid. 
The present low tension mains from Stoke were practically loaded, and 
further extensions were inevitable on the present or some other system if 
additional load was taken up. 

''he plant extensions at Stoke and Hanley had been deferred, and the 
growth of the load had not been so rapid as was anticipated on account of 
the general adoption of metal filament lamps. Extensions now being 
absolutely necessary, he (Mr. Yeaman) had, on the instructions of the 
chairman, gone into the question of the desirability of combining the 
undertakings and also of * linking up." Combination was not possible 
in апу simple scheme, as the works were all laid down complete with 
separate systems of mains which ran out from the several generating 
stations, and could not be coupled by joining the mains together where 
they were adjacent. Linking up by means of a separate and new trans- 
mission syatem of trunk mains was not only possible, but had been done 
in many instances where aimilar conditions existed. Separate accounts 
could be kept, and the various undertakings be charged with their pro- 
portion of the costs incurred in giving them additional supply according 
to the amount each took from any plant laid down in common. The 
existing systems might be extended Бу the addition of plant in each 
works of a similar class to that at present installed, but of the most 
modern make and type, or a new system might be added which would be 
capable of not only connecting the works up and affording the means 
of dealing with such additional load as might come on, but would also 
provide for large consumers in any part of the whole area. The present 
].t., d.c. systems were meeting with the same difficulties elsewhere ex peri- 
enced with large loads, and then a number of heavy long Lt. feeders would 
be required, or a change would have to be made t» extra high pressure. 
Extra hign pressure with direct current in this country had not been 
siecessful, and thos» undertakings which formerly adopted it were now 
adding e.h.t. alternating-current three-phase systems. The English 
stindard frequency for mixed lighting and power was 50 cycles per 
second, and the pressure giving the greatest economy in first cost and 
operation was 6,500 volts. Conversion was then commercially possible 
by means of motor generators, rotary transformers, or motor con- 
vertors, which were used whenever direct-current supply was required 
for local distribution from the e.h.t. three-phase alternating- transmission 
system. Large consumers and outlying areas were usually supplied by 
means of static transformers at a reduced pressure with three-phase 
altemn iting current. Large motors were now frequently connected to the 
extra high-pressure supply without transformation. 

Мг. Yeaman recommended as the basis for consideration that the 
system to be adopted be an extra high-tension three-phase alternating 
one, with 6,500 volts and 50 cycles, that two turbo-generators of 1.000 kw. 
to 1,500 kw. beinstalled in an extension to one of the existing works, with 
the necessary boilers and auxiliaries, and that trunk mains be laid between 
the existing works, with the necessary sub-station plant. 

Subs^quentlv, Mr. Yeaman drew up details of his alternative schemes. 
He estimated the cost of a new three-phase station at £60,000, viz., two 
turbo alternators £10,000, switchgear, buildings, &с. £10,000; ten miles of 
cables laid from generating station to sub stations, £20,000; six sets of 
transformers and converters with switchgear for sub-stations, £6,000: 
buildings, £4,000; additional mains to provide duplicate supply, and for 
distribution to consumers on route, £10,000 for first two years, making a 
total of £60,000, This expenditure would repres»ntan additional burden 
for interest, sinking fund, &е.. on the four undertakings of nearly £4,000 a 
year. Part of this would be met by savings in generation costs, a part 
by increase in revenue due to tapping new areas and additional output, 
while the remainder would absorb the former profits. If the repayment 
of capital could be deferred for three years, the scheme could be carried 
out without any loss. 

. The cost of ext»nding the present works would be about £18,500, viz., 
additional turbo-generator, with new boiler, condenser and switchgear 
for 600 kw. at Burslem £7,000: additional steam generator, condenser 
and switchgear for 600 kw. at Hanley, £6,000; extension of buildings, 
steam generator, condenser and extra switchgear for 500 kw. at Stoke, 
£5,500. It was not however merely on plant that money would have to 
be spent. The low-tension feeders were being loaded up, boosters were 
becoming numerous, and besides adding the capital cost in themselves 
and for housing, they represent a wastage of power while running. 
Mr. Yeaman estimated that in five years the cost of extending the low- 
‘tension system would be equal to that incurred in adding a new system 
'and in the next 10 years there would be a large saving by adopting the 
first scheme. The cost of low.tension mains to supply Fenton had been 
estimated at £6,072, in addition to the amount already spent. By the 
new scheme the major portion of that sum would be saved, as the Fenton 
supply would be taken off mains laid at the same time as and forming a 
part of the new scheme. The Electricity Committee, having carefully 
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considered Mr. Yeaman's reporta, and having visited certain London and 
provincial generating stations, recommended the adoption of Mr. Yea- 
man's first scheme—the erection of а new power station, adjoining the 
existing works at Hanley, and after discussion, the Council adopted the 
Committee's recommendation. 


Swindon.—The salary of the electrical and mechanical engineer 
(Mr. А. Dimmack) has been increased to £275 per annum, and that of 
the tramway manager (Mr. T. Medcalf) to £200 per annum. 


The Telephone Transfer.— At the meeting of the Association cf 
Chambers of Commerce on Wednesday it was resolved that in the 
opinion of the Association a Parliamentary inquiry should be held to 
take into consideration the question of the future control and rates 
of the telephone system, and also the desirability of appointing a 
central telephone authority to take over and work the plant of the 
bodies at present working the telephones in Great Britain and 
Ireland, including the Channel Isles. | 


Torquay.—On Tuesday the first portions of the overhead trolley 
tramways were opened. The remainder of the surface-contact lines 
are to be converted without delay: 


Walsall.— Power users of direct current to the extent of not less 
than 30,000 units per annum are to be allowed,to use current. for 
lighting at power rates up to an additional 10 per cent. of their power 
consumption. 

The Electricity Committee have approved a plan submitted by the 
electrical engineer (Mr. А. S. Barnard) for laying distributing mains 
at Bloxwich, at a cost of £1,285. 
№ The accounts of the tramway department for the year ended 
Dec. 31 last show total capital expenditure £165,086 (increase £54). 
exclusive of £17,000 allocated to the electricity department for addi- 
tional plant and machinery (of which £2,975 has been repaid). Loans 
vedeemed amount to £14.855 and loans repaid (which may be re- 
borrowed) to £66,00. The reserve fund stands at £23,712. 

Revenue was £29,004, working expenses £16,491. interest £5,424, 
sinking fund £3,376 and net protit £3,889, which the committee propos” 
to carry to reserve. 5,184,620 passengers were carried, 655,321 car-miles 
run and 761.137 units used(- 1-161 per car-mile). Revenue per car- 
m» was 10-622d.. working expenses 6-030d., including power, and the 
average fare per passenger was 1-308d., per car-mile 0.774. - 


Westminster.— Alterations are to be made to the lighting in the 
ceiling of the Council Chamber of the City Hall et 2 cost of £58. 

The Highways Committee has considered a letter from Dr. W. Н. 
Eccles, of the South Western Polytechnic, asking for the use of the old 
office and the vacant land at Ebury Dock Gate for the purpose of his 
experiments on atmospheric electric waves for the Royal Society. Dr. 
Eccles states that he had already obtained permission from the L.C.C. to 
suspend a wireless telegraph antenna from their chimney stack at the 
Grosvenor-road pumping station, and now only needed a house in which to 
insta] and work his sensitive receiving and recording apparatus. The 
antenna would be erected under licence from the Post Office. 

Dr. Eccles also stated that for driving his recording apparatus ho 
needed one or two amperes of current, and he had been advised by the 
Electricity Supply Committee to ask the Council's permission to take 
current from the mains already laid to the pump motor at Crosvenor 
Canal, and to fix a meterin the house. He undertook to insure the house 
against fire for any figure the Council might suggest. as well as his apparatus 
and to make all good at the conclusion of the experiments. 

Dr. Eccles is to be informed that his request will be acceded to, subject 
to his paying a small weekly rental and agreeing to vacate the premises 
at any time at а week's notice. 


Wireless Telegraph Notes.—A correspondent of the ‘‘ Globe" re- 
ports the installation of wireless telegraphy in the German colonies 
in Africa, one in East Africa, at Muanza, and the other on theVictoria 
Nyanza, at Bukaba, the latter with а radius of 200 km. and the former 
of 600 km. There is also to be a station erected at Sabora of 4,000km. 
range, the object being to Jink up German East Africa with stations 
to be established in the Cameroons, and at a later date German South- 
West Africa. 

_ Ап important exhibit at the Coronation display at the White City, 
Shepherd's Bush, London, this year will be а demonstration of the 
Marconi system of wireless telegraphy, which is to be so installed as 
to give the public & comprehensive idea of the working of wireless 
telegraphy. 

It is announced by ‘‘ The Times” Berlin correspondent that a 
company has been formed there to develop Herr Goldschmidt’s 
system ‘‘ for generating mechanically high-power electric waves and 
their application to wireless telegraphy and telephony." The com- 
pany, which has a share capital of £105,000, is closely allied with the 
C. Lorenz А.С. The title of the company is the Hochfrequenz- 
Maschinen Aktiengesellschaft für Drahtlore Telegraphie. 


Woodbridge.—On the recommendation of the Lighting Committee 


the Council have invited Mr.. Е. Cherrington to attend and explain 


his electricity scheme for the district 
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x COLONIAL AND FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate" states that Villa 
Maria Municipality have received two tenders for the electric lighting 
of the town. 

Santa Fé Municipality are extending their electricity works. 

The conversion of the Santa Fé tramways to electric traction will be 
commenced in April. 

Two Swedish engineers, who have interviewed the Argentine Post- 
master-General, have offered to submit proposals on behalf of two 
Stockholm companies for the provision of increased telephone facilities 
throughout Argentina. 

An application for exemption from import duty has been made in 
regard to the material to be imported in connection with Mr. T. J. Flem- 
ing'sconcession for the erection of hydro-electric plant at Lules, Tucuman. 

Senor J. Bacigalupo has petitioned the Municipality of Mercedes 
(province of Buenos Aires) for a contract for the publie lighting under 
almost similar conditions to those in the contract held by the present 
Company. He asks for a 25 years’ concession, and he proposes to use 
200 arc lamps for public lighting (at $30 a month) and to charge 40 cents 
per unit for private hghting. 

Australasia.— Electric baths, which have been approved by 
medical practitioners of Ballarat City and Ballarat East (Victoria), 
have been established in the public baths at the latter town. 

It is stated that the Victorian Agent-General, Sir John Taverner, 
is making enquiries as to the type of electric crane most suitable for 
use in connection with the Victorian railways. 


Austria-Hungary.— Aussig municipal authorities have decided to 
borrow 1,100,000 kronen (£46,000) for enlarging their electricity 
supply works and extending their tramways. 


! Congo Free State.— The report of the Administration of the 
Congo for 1910 states that plans are being prepared for the 
provision of electricity supply at the large stations. 


Customs Duties.—The following duties are leviable under the New 
Zealand Import Tariff, the preferential duties for British goods being 
given in parentheses :— 

Automatic cut-outs for dynamos, if attached to dynamos, 15 per cent. 
(10 per cent.) ; if unattached, 30 per cent. (20); conveyors for removing 
coal from mine trucks to coal bins, 30 per cent. (20); power-driven 
grooming machines, free ; brushes for same, 371 per cent. (25). 


Egypt.—Pro-Consul Lockwood (Suez) says. in his report for 1909, 
that both Suez town and Port Tewfik are now lighted throughout 
by electricity supplied by the Electricity & Ice Supply Co. About 
4,000 lamps are in use in private houses and publie buildings and 250 
in the lighting of the public roads. The wires are partly overhead 
and partly underground, 


Exhibitions.—In May and June next à Demonstrative Exhibition 
showing the stages of manufacture in various industries will be held 
at St. Petersburg. А special feature will be the aeronautics section. 
The charge for space will be 6s. per foot. Applications to the Com- 
mittee, Karavannaya, 20, St. Petersburg. by March 28 (15 О.5.). 

An Exhibition de l'Ouest de la France, with sections for industry, 
commerce and science, will be opened at Mans on May 15 next. 
Particulars at London Chamber of Commerce. 

It is stated that the French Minister of Commerce and Industry 
is consulting the Chambers of Commerce in France as to the advisa- 
bility of holding an International Universal Exhibition in Paris 
about 1920. 


Fiji.—The Government are prepared to grant exclusive rights for 
25 years for supply of electricity and for construction and working 
of an electric tramway at Suva. The conditions can be seen at 73, 
Basinghall-street, London, E.C. 


Italy.—The Soc, Anon. per Ferrovie Vicinali have obtained a 
20 years’ concession for constructing and working a light electric 
railway from Rome to Frosinone, with a branch to Frascati, Anticoli 
di Campagna and Guarcino, total 83 miles, at a capital cost of 
13,800,000 lire (£552,000). 

А 50 years concession for an electric railway nearly 2 miles in 
length from Anzio to Nettuno has been granted to Andreucci- Allegra 
& Co. 


valued at £19,625,720 (compared with £20,035,720 in 1908). Machi- 
nery and parts of machinery were £1,851,690 (against £2,636.587), 
the figures for Germany being £3,525,537 (£4,663,989) and for the 
U.S. A. £454,595 (£392,190). 

Portugal.—It is stated that the Junta Autonoma das Obras da 
Cidade do Porto has been formed to carry out public works, com- 
prising the formation of new streets, municipal buildings, harbour 


improvements (including installation of cranes, &c.) and the con- : 


struction of a city tramway. 


Russia.— Plans have been submitted to the Russian Committee by 
Мевагв, Теһлеуу & Kapdaurov for the construction of an electric 


railway from Baktchisarai via Yalta to Alushta, with branches to 
Yalta harbour and Semeis ; and by M. G. K. Ushkov for an electric 
railway from Sevastopol passing to Lasp, Alupka and Alushta. 


Siam.—In his report on the trade of Bangkok for 1909 Acting. 
Consul Dunn says the new telephone system in Bangkok has been 
opened. 

During the Siamese year 1909-1910 (ending March 31, 1910) imports 
at Bangkok included electrical goods valued at £29,307, compared with 
£62,300 to March, 1909, and £23,513 in the previous year. Of these goods 
30 per cent. came from the U.K., and 36 per cent. from Germany. 


Turin International Exhibition.— The King of Italy will open this 
Exhibition on April 29. 
Winnipeg.— Negotiations are proceeding for the purchase by the 


munieipality of the street railway. The cost of the entire under- 
taking is said to be $14,000,000. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Urban District Council of HANpswoRTH invite tenders for 
the supply, delivery and erection of one 600 kw. mixed pressure d.c. 
turbo-generator, jet condensing plant and motor-driven pumps, 
natural draught cooling tower and tank and pipes and valves. 
Copies of specification. conditions, &c., may be obtained from the 
Clerk of the Council, Mr. Ernest Ward. Council House, Handsworth. 
Specifications, conditions and drawing can be seen at, but not 
obtained from, the office of the consulting engineers, Messrs. Kennedy 
& Jenkin, 17, Victoria-street, Westminster. London, S.W. Tenders 
must be delivered at the Council House, Handsworth, by noon of 
Tuesday, March 28. See also an advertisement. 


KETTERING District Council invite tenders for supply, delivery and 
erection of Lancashire boiler and extension of lighting feeder and 
roadwork. Copies of specification, &c., from the clerk to the 
Council, Mr. John Bond. Specifications, general conditions and 
drawings can be seen at, but not obtained from. the offices of the 
eonsulting engineers, Messrs. Kennedy & Jenkin, 17, Victoria-street, 
Westminster, London, S.W. Tenders to the Clerk, Council Offices, 
Kettering, by April 3. See also an advertisement. 


The Corporation of GLASGOW are prepared to receive tenders for 
the supply and erection of a steam turbo-alternator, with condensing 
plant for Pinkston generating station. Specifications, with con- 
ditions and forms of tender can be obtained from the general manager 
of the tramways department, Mr. Jas. Dalrvmple. 46, Bath-street, 
Glasgow. Tenders to the town clerk, Mr. A. W. Myles, City- 
chambers, Glasgow, by 10 a.m., April 24. Nee also an'advertisement, 


GLasaow Corporation also require tenders by March 27 for supply 
of i.r. cables and flexibles and meters, and also for various stores for 
the electricity department. including wooden troughing, tubes and 
fittings, &c., for 12 months. Specification from the City Electrical 
Engineer. 

Tenders are invited for tho supply of 860 arc lamp opalescent 
globes for the City of MELBOURNE. Copies of specification, con- 
ditions of tender and contract and form of tender can be obtained 
from the Agents for the City Council, Messrs. McIlwraith, MeEacharn 
& Co. Proprietary (Ltd.), Billiter-square-buildings, London, E.C., to 
whom tenders are to be sent by noon of Wednesday, March 29. See 
also an advertisement. 


Tenders are invited up to April 19 for supply of five motor- 
generators and one switchboard to the  Postmaster-General's 
Department in SourH AUSTRALIA. and up to April 25 for supply of 
175 miles of telephone cable (lead covered. paper insulated) and 
717,000 paper sleeves to the Postmaster-General's Department in 
Vicrorta. Tender forms and specifications from the Commonwealth 


| Office, 72, Victoria-street, London. S.W. See also advertisements. 
Imports in 1909 from the United Kingdom into Rome were 


The Town Council of REIGATE invite tenders for (1, from Diesel 
engine makers only) two Diesel oil engines coupled to two 100 kw. 
single-phase alternators, with direct coupled exciters, pumps, tanks 
and accessories ; (2) main switchboard for six 2,500-volt alternators 
and five feeders. Tenders to the Town Clerk by noon March 22. 

The COMMISSIONERS ог Н.М. Works AND PuBLIC BUILDINGS are 
prepared to receive tenders for the execution of the electric bell- 
hangers’ work to the buildings in their charge in the London district, 
for three years. Schedules, conditions of contract. forms of tender, 


| &o., obtainable at H.M. Office of Works, &с., Storey’s Gate, London, 


S.W., where tenders, addressed to the Secretary, are to be delivered 


{ before 11 a.m. of Tuesday, March 21. 
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Tenders are also invited by the MELBOURNE City Council for the 
supply, delivery and erection of а battery of accumulators with 
boosters and switchboards. The battery is to be capable of daily 
maintaining а normal capacity of 4,000 amperes for one hour, during 
which discharge the voltage of each cell shall not be lower than 1-7, 
the number of cells to be sufficient to maintain a total voltaze across 
the whole battery of 475 volts at any time during discharge at the 
one-hourrate. Tenders are also invited for three years’ maintenance. 
Tender forms, &c., from Messrs. Mellwraith, McEaoharn & Co. 
Proprietary (Ltd.), Billiter Square-buildings, London, E.C., to whom 
tenders by noon May 8. 


GLasaow Corporation also want tenders by April 4 for 12 months’ 
supply of materials, &е.. for the tramways department. including 
axles, wheels, brake blocks, castings, &c. 


Tenders are invited up to April 4 for supply of 10} miles lead- 
covered cables, and up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in Victoria ; and up to June 14 for supply of 
& C.B. multiple switchboard to the Postmaster-General's Depart- 
ment, SOUTH AUSTRALIA. "Tender forms, &c., from 72, Victoria- 
street, London, S.W. 


EDINBURGH Corporation invite tenders for the supply of stores for 
the electricity department, including bitumen lead-covered paper- 
insulated copper cables, arc lamp carbons and globes, house service 
fuse boxes, c.i. pipes and pavement boxes and underground conduits. 
Tenders by March 27. 


The Electricity Committee of Hutt Corporation invite tenders for 
two 2.000 kw. turbo-alternators. Form of tender and specification 
from the city treasurer, Mr. T. G. Milner. Tenders, addressed to the 
Chairman of the Electricity Committee, Town Hall, Hull, by noon 
March 28. 


HvrrL Corporation require tenders by noon March 29 for steel 
roof work of clectricity works extension. Forms of tender, &c., 
from the City Engineer. 


HAMMERSMITH (London) Borough Council invite tenders for the 
supply of high and low-tension switchgear and air-cooled static 
transformers. Tenders to the town clerk (Mr. Н. Thompson), Town 
Hall, Hammersmith, W., by 4 p.m. March 29. 


ROTHERHAM Corporation require tenders by noon March 23 for 
1.000 kw. steam turbo-alternator, condensing plant, steam and 
exhaust pipes. h.t. switchboard gallery, switchgeir, &c. Particulars 
from Borough Electrical Engineer. 


Hackney (London) Council require tenders by 7 p. m. April 6 (from 
British firms) for supply of two water-tube boilers and one motor 
turbine feed pump, and for reconstruction of a portion of their coal 
conveying plant. Specification, &c., from the Town Clerk. 


Lowpox County Council want tenders by 11 a.m. March 28 for 
supply of four electric wetering cars (with reil grinding apparatus) 
and four electrical equipments for same, for both conduit and over- 
head systems. Specifications, &c., from the Clerk. 


BorroN Electricity Committee want tenders by noon March 30 
for 12 months’ supply of meters, motors, starting switches, trans- 
formers, joint service fuse boxes, oils, &c., Specifications, &c., from 
Borough Electrical Engineer. 


WiGan Electric Light Committee want tenders by March 27 for 
supply of cables, carbons, electrica! accessories, ironmongery and 
engine room stores. Npecifications, &c., from the Borough Electrica! 
Engineer. 

Leicu Corporation want tenders by noon April 1 for supply and 
erection of 500 kw. direct coupled high speed reciprocating steam 
generator, evaporative condenser, switchboard extension. &с. 
Specifications from the Borough Electrical Engineer. 

WARRINGTON Electricity and Tramways Committee want tenders 
by noon April 5 for e.h.t. esble end extension feeder panel. Specifi- 
cations from the Borough Electrical and Tramways Engineer. 

EF Wiaan Tramways Committee require tenders by March 27 for 
supply of overhead line material. tramcar accessories, Ironmongery, 
paint, &c. Specification, &c.. from the Tramways Engineer. 

WALLASEY Corporetion want tenders by April 13 for 12 months’ 
supply of stores for their electricity department, including switches 
and cut-outs, meters, cable and junction boxes, paints, oils, waste, &c. 

CROYDON Guardians want tenders by 5 p.m. March 27 for supply 
of electrical appliances, &c. Forms of tender from the Union Offices, 
Ma yday-roed, Thornton Heath. 

Bray (Ireland) District Council invite tenders by 8 p.m. March 21 
for 12 months’ supply of stores for electricity works. Forms from 
the Clerk. ae k- 


GILLINGHAM Corporation want tenders by noon March 20 for 12 
months’ supply of meters, cables, joint boxes. metal filament lamps 
and oils, Specifications, &c., from the Borough Electrical Engineer. 


WAKEFIELD Corporation want tenders by March 27 for supply and 
erection of three steam superheaters with pipework and valves. 
Particulars from Borough Electrical Engineer. 


MARGATE Corporation want tenders by I p.m. March 22 for the 
electric lighting of & concert pavilion and buildings in course of 
erection at the Fort. Particulars from the Borough Surveyor. 


MARGATE Corporation also want tenders by } p.m. March 27 for 
heating the proposed Fort pavilion by radiators. Particulars from 
the Borough Nurveyor. 


WANDSWORTH (London) Guardians want tenders by noon March 
20 for 12 months' supply of electrical fittings, ironmongery, &с. 
Forms of tender from the Clerk. 

The Secretary of the Rand Water Board, JOHANNESBURG, will 
receive tenders until noon April 3 for supply of high lift centrifugal 
pumps, generating and condenser sets, transformers, poles, insulators. 
copper wire, &c. Specification at 73, Basinghall-street, London, Е.С. 

CALCUTTA ELECTRIC Suppty Coren. (Lrp.) Salisbury House, 
London, E.C., require tenders by 10 a.m. April 6 for supplv and 
erection at their Cossipore (Calcutta) station of coal bunker convey- 
ing plant and coal measuring boxes. specifications, &c., from the 
Secretary. 


Tenders will be received on March 28 at the Post and Telegraph 
Offices, Parts, for the supply of 180,000 fixed liquid batteries, 

The Spanish Post and Telegraph Department, Maprip, want 
tenders by April 1 for the supply of 30,000 Cailland battery zine 
tubes, 


TENDERS RECEIVED AND ACCEPTED. 


Dublin Electricity Supply Committee received the following 
tenders for a 3.000 kw. generating set, condenser, pipe work. &c. :— 


Maschinenfabrik Oerlikon (recommended) ........... . £11,458 
(C. Parsons CO. siccus а * 11.17% 
Willans & Robinson а.а 11.800 
General Electric Со. „не 11,817 


The Committee express regret that they were unable to eonsider the 
tenders of Messrs. Parsons & Со. or the General Electric Co., as delivery 
and erection could not be guaranteed before Nov, 30. and as the other 
two firms had included in their tender a substantial provision for overtime 
work on construction and erection of the plant to enable them to con 
plete by the date required (Oct. 31) the apparent saving on the Parsons' 
tender could not be taken into comparison. Having regard to the 
closeness of the tenders, the City Electrical. Engineer analysed the 
detaila very carefully, and in submitting his analysis to the Committee 
he drew particular attention to the differences in the steam consumption 
guarantees which, as he pointed out, affected considerably the annual 
cost of running the engines. The steam consumption guarantees offered 
by the various tenderers were :— 


Maschinenfabrik Oerlikon | ............. 15:95 lb. of steam per kw.-hr, 
Willans & Robinson  ....................- 17:26 5 ТА 
C. А. Parsons & Со......................... 17°77 s $5 
General Electric Co. ,............. eee 18:35 S н 


These differences would, calculated on the probable average use of the 
large set of plant included in the contract, add an annual cost of running 
of £232 in the case of the Willans & Robinson set compared with the 
Maschinenfabrik Oerlikon. in the case of the Parsons set £315. and in the 
case of the General Electric Co., £400 a year more than the Maschinen- 
fabrik Oerlikon. In all other details the set offered by the Maschinen- 
fabrik Oerlikon was in every particular equal to that offered by the other 
firms, and in some details was, in the opinion of the City Electrical 
Engineer, superior. The tender was also the lowest, as if the Committee 
had been in a position to give to the Oerlikon Company the time for 
completion asked for by Messrs. Parsons, a saving of more than the 
difference between the two tenders would have been effected. "The 
Committee accordingly recommend that the tenders of the Maschinen- 
fabrik Oerlikon, at £11,458. and of Babcock & Wilcox at £23.240, for 
boilers, &c., be accepted. The Committee are gratified at being able to 
recommend the tenders of these two firma for acceptance. Messrs. 
Babcock & Wilcox have supplied most of the boiler plant for the Pigeon 
House, and in the case of the plant previously supplied by them, the 
guarantees have bcen exceeded both at the special tests and in ordinary 
running. The Maschinenfabrik Oerlikon supplied the four alternators 
which were combined with the Duncan Stewart engines in the first 
Pigeon House plant contract. and, as many members of the Council would 
recollect, although the engines had to be condemned in certain details, 
as the result of the tests, the four alternators were in every way up to the 
contract. They have now been running constantly for eight years, and 
no repairs have had to be made to them. 

West Ham Corporation have accepted the following tenders for 


stores :— 

British Thomson-Houston Co., General Electric Co.. and British West- 
inghouse Со., wattmeters; Fuller Electrical and Mfg. Co., single and 
two-phase motors (semi-enclosed) ; British Westinghouse Co., two-phase 
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motors (open type); Armorduct Mfg. Co., 1.г. covered wires and cables 
(non-association grade); Pirelli Ltd., i.r. covered wires and cables 
(association grade) and flexible wire; British Insulated & Helsby Cables, 
paper insulated cables: Davies, Kent & Stewart, J. H. Tucker & Co., 
Baxter & Caunter, Electrical Co., Falk, Stadelman & Co., Felds Bros. & 
Co., General Electric, British Insulated & Helsby Cables, Siemens Bros. 
Dynamo Works and Evered & Co., clectrical fittings and accessories. 
The Power Gas Corpn. have secured a contract from the Japanese 
iOvernment. for the complete equipment of an clectrie power 
station to supply electrical energy for electric railways. The price 
of the contract is over £100,000, Electric current will be generated 
by means of gas engines and Mond gas plant. There will be four 
gas engines, cach сарае of developing over 2.400 в.н.в., driving 
а.с. generators. It is expected to start delivery to Japan about next 
March, and to complete the work of erection by the following year. 


Cheltenham Council have accepted the following tenders :— 

Phenix Dynamo Co., motor generator, £600: Electric Construction 
Co.. switchgear, £228. 15s. ; London Electric Stores Co., lamps for a 
year; Ward & Goldstone, wire. 

Battersea (London) Council have accepted the following tenders 
for annual stores :— 

Price's Patent Candle Co., oils; В. Ведат & Co., packings: Pryke 
& Palmer, engine-room &tores, ironmongery. tools, &c. 

Plymouth Council have accepted the following tenders for stores : 

British Insulated & Helsby Cables, cables, £91. 2s. 103d. ; Crompton 
& Co., carbons, £3. 16a. Gd. per 1.009 ft. ; Ferranti Limited, house meters, 
$1. 73. 74. average price ; British Electric Transformer Co.. transformers, 
average per kilowatt, £1. 14s. 

Plymouth Council have placed an order with the Lorain Steel Co. 
for 50 tons of tram rails, at £6. 19s. 9d. per ton. 


Wolverhampton Council have placed an order with the British 
Electric Transformer Co. for two 300-kw. transformers. at £456. 


Stretford Council have accepted the tender of the Tudor Accumu- 
lator Co. юга milking booster. at £57. and that of th Lea Recorder 
Co. for a water meter, at £90, 


Watford Council have accepted the tender of the British Thomson- 
Houston Со. for sub-station switchgear, at £161. 


Whitehaven Corporation have let the contract for prepayment 
meters to Chamberlain & Hookham. . 


Burnley Electricity Committee have accepted the tender of the 
British Westinghouse Co. for a 1,500 kw. turbo-generator. 


Edinburgh Electric Lighting Committee, having considered the 
nine tenders for the erection of two cooling towers at Dewar-place 
power station. recommend the acceptance of the lowest. that of the 
Motherwell Bridge Co., at a little over £18.000. 


Leith Dock Commission have accepted the tender of the Chloride 
Electrical Storage Co. for a battery booster, switchboard. &c., with а 
special type of battery plate. at £2.12. 


Newport (Mon.) Guardians have accepted the tender of G. L. 
Scott for electric light fittings. 


Weymouth Council have accepted the tender of Mr. Rankin for 
wiring the new Melcombe Regis schools at £55. 


Storage Battery Contracts.— Amongst a number of colonial con- 
tracts just secured by the “ D.P.” Battery Со. is а 240-volt central 
station set with auxiliary plant, for Vancouver, British Columbia. 


Commonwealth Tenders.— The Australian Postmaster-General's 
Department have accepted the following tenders : 

Victoria, —British Insulated & Helsby Cables, five 50-line switch- 
boarde, £133. 158. 

(Queensland, — James Paton & Co., 100 telephones at £2. 16s. each. 


BUSINESS NOTICE. 


The Electric & Ordnance Accessories Co. have appointed Mr. 
Arthur W. Wingate. Gisburn, Clitheroe, as sole agent for the sale of 
“ Duralumin " in Lancashire, Yorkshire, Westmoreland and Cum- 
berland. The company are prepared to supply '* Duralumin " in 
bars, wire, sheets, strips, solid drawn tubes, angles. tees, channels, 
sectional metal. drop stampings, forgings, &c. 


Plant for Sale.—Wolverhampton Electricity Committee are 
prepared to receive tenders for the purchase of some generating plant. 
including two 220 kw. Belliss-Parker (440-450 volt) generating sets, 
complete with switchboard panels, one 200 в.н.р. Belliss compound 
engine and one 500 kw. Peache- E.C.C. generating set (440-450 volts). 
Particulars from the borough electrical and tramways engineer, Mr. 
C. E. C. Shawfield, Corporation Electricity Works, Commercial-road, 
Wolverhampton. See also an advertisement. | | 


Patents Development.— The owner of patents Nos. 7,028 /1908, for 
“ Improvements in apparatus for alternative wireless telegraphy 
and telephony ” ; 4,026/1909, for “ Improvements in apparatus for 
wireless telephony "; 4,027/1909, for “ Improvements in wireless 
telephony " ; and 4,028/ 1909, for “ Improvements in electric con- 
densers," desires to grant licences under them. Applications to 
Messrs, Lloyd Wise & Co., chartered patent agents and consulting 
engineers, 46, Lincoln's Inn Fields, London, W.C. | м 

The owner of British patent No. 7.651/1907, relating to '* Im- 
provements in insulators for electric conductors." desires to grant 
licences for the manufacture of same. Full particulars from Messrs. 
Marks & Clerk, patent agents. 57-59. Lincoln's Inn Fields, London, 
W.C. | 

The proprietor of pateat No. 4.950/1908. relating to ‘‘ Improve- 
ments in the regulation of polyphase electric motors," desires to grant 
manufacturing licences for sume. Applications to Mr. C. Lean, 
patent agent. 231-2. Strand. London. W.C. 


Catalogues Wanted.— Mr. Р. J. Pringle. generel manager and chief 
engineer of the Electric Supply Co. of Victoris. Weadouree-parade, 
Ballarat. Victoria, Australia. is about to open new showrooms and to 
appoint eanvassers to energetically push the claims of electricity for 
power. lighting and heating. and he will be pleased to receive the 
letest lists from British manufacturers of such epparatus. 


Electrically Welded Chains. &c.— The High Commissioner for the 
Commonwealth (72, Victoria-street. London, S.W.) hes an enquiry 
from Australia for the names of British makers of electrically welded 
chains, rings. &c. 


Imports.— The following are official values of electrical mechinery, 
material and apparatus imported into this country (a) during 
February, 1911. and (b) during the current year from Jan. 1 to 
Feb. 28, with the increases or decreases compared with the corre- 
sponding periods of 1910 :— 

Electrical machinery (a) £72.300 (increase £30,671), (b) £153.494 
(increase £70,200); telegraph and telephone cables (a) £30,447 (in- 
crease £17,039. (b) £58,015 (increase £30.525): telegraph and tele- 
phone apparatus (a) £11.095 (decrease £6.007). (b) £25,762 (increase 
£582): other electrical wires апа cables, rubber insulated (a) £4,836 
(decreas? £6,329), (b) £12,963 (decrease £10,856) : with other insulations 
(a) £3,748 (increas2 £2,693), (b) £6,853 (increas2 £3,512); carbons (а) 
10,484 (decrease £844), (b) £25,573 (increas? £2,169); glow lamps 
(a) £24,433 (decrease £16,576), (b) £58,163 (decrease £26,225) ; arc lamps 
and electric searchlights (a) nil (decreas» £187). (b) £182 (decreas: 
£903): parts of are lamps and searchlights (other than carbons) (а) 
£8,925 (increase £2.381). (6) £19.60] (increase £7.312) ; primary and secon- 
dary batteries (a) £5,735 (increase £3,013), (b) &9.225 (increase £3,392). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire (a) £105,744 (decrease £6,767), (b) £231,549 
(increase £9,567). 


Exports.— The exports of electrical machinery. material, &c. (a) 
during February, 1911, and (b) during the current year from Jan. 1 
to Feb. 28, and the increases and decresses compared with the 
corresponding periods of 1910. are as follows :— 

Electrical machinery (a) £145,512 (increase £48.570). (b) £282.819 
(increase £83.149) : telegraph and telephone cables (a) £68,071 (de- 
crease £6,559), (b) £105,502 (increase £2.266); telegraph and tele- 
phone apparatus (a) £20,541 (increase £9,749), (b) £46,314 (increase 
£23,181) ; other electrical wires and cables, rubber insulated (a) £29.221 
(decrease £7,219), (b) £69,837 (decrease £4,572); with other insulations 
(a) £36.259 (increase £20,291), (6) £67,076 (increase 541.639); carbons (а) 
£2,095 (decreas» £86), (b) £3,741 (increase £178) ; glow lamps (а) £15,231 
(increase £5,508), (b) £29,785 (increase £8,684); are lamps and search- 
lights (а) £1,985 (increase £227), (b) £3.484 (decrease £45): parts of 
are lamps and searchlights (other than carbons) (a) £1,205 (decrease 
£159), (b) £2,122 (decrease £489); primary and secondary batteries (а) 
£8.698 (decrease £54), (b) £14,225 (decrease £6,102). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (а) £225,728 (increase £27,966), (b) £428.724 (increase 
£75,888). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to be paid to creditors of Joseph Augustus Bauer 
(trading as the Electrical and General Engineering Co.). 17, Grace- 
church-street. London, E.C., and claims are to be sent to Mr. G. E. 
Corfield, 19, Finsbury-pavement, London, E.C., by March 29. 


A meeting to receive an account of the winding-up of the United 
Kingdom Light Railway & Electrical Synd. (Ltd.) will be held on 
April 4 at 48, Frederick’s-place, Old Jewry, London, Е.С. 


The Acme Patent Fire Alarm Co. (Ltd.) is being wound up volun- 
tarily. 


A meeting will be held on April 19 at the offices of Messrs. Guscotte 
& Fowler, 1. York-buildings, Adelphi, London, W.C., to receive an 
account of the winding up of the British Electrical Devices Co. (Ltd.) 
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A meeting of creditors of the Acme Patent Fire Alarm Co. (Ltd. 
( ) 2,111 Rersz & Strauss. Relay for undulatory currents. (30/3/10, Austria.)* 


will be held £t Mr. : ` : i 
о d «t Mr. H. С. Anstey's, Brozd-street Chambers, Bristol, on | 2120 HARDINGHAM. (Hartmann & Braun Akt.-Ges., Сегтапу.)* Signalling-anparatus 
Моге" ZU. for use with mono or polyphase current. 


: з : Я 2,158 М & elf- i i ines, 
Neville, Keye & Co. (Ltd.), clectric:] sad geaeral engineers, is DGLEY SVANDERVELL. Sslf-regulating dynamo-electric machines 
einge wound-u» v arily. Clai > : : January 28, 1911. 
" g D olunt: rily Claims b; April 19 to Mr. J. Н. Dixon, 2.201 Barta. Fus for electric lampa 
‚ fronmonger-lane, London, Е.С. 2,226 GAME. Extinguishing fires in electric cables and electric circuits especially in 
. А . . > . imi i i ° 
The discherge of Arthur Driffcl Poulter, electrica] engineer, &c., 2.241 KU GU o E Ana оша 02:210. Germany )* 
letely Alton Lodge, Ewell-road. Surbiton, h^» been granted. subject | 2.242 ть "nud conducting structures for wireless telegraphy and telephony 
р ope ч - (2:2/10, Germany.) : 
1? debtor 8 conseat to Judgment for £75. 2.249 ApAMs Мес. Со. (Cutler-Hammer Mfg. Co., U.S.) Electro-magnetic reliy 
Claims saeinst Wering & Gillow (Ltd.) by April 18 to Mr. Wm. mw, ]. minded Application on 7.302 10. 23/3/10.) 
Plender, 5, London Wall-buildings, London, E.C. 
Winding-up Petition.—A petition for the winding-up of Are Lamps 
(Ltd.) will be heard at the Royal Courts of Justice, London, on 


2,259 MEHNF, |. Electrical tim Switches. (Addition to 14,052 09.)* 
March 24. 
ee 
PATENT RECORD. 


———— S7 —— — —— 
APPLICATIONS FOR FATENTS. 


Nota. —The undermentioned Applications (except those marked t) are not open to 


public inspection until after acceptance of ре ea pon кле М a 
| to them, if they have n n publis 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 
29,785 B.T.-H. Co., Hastincs & Wise. Controllers for electric motors. 
29,789 Evectric Export WERKE GBs. & GorTscHALCK, Portable electric lamp. 


1910 SPECIFICATIONS. 
936 PoLKEy. Clutch for use in conjunction with the driving of dynamos. 
1,164 Evans. Electrical incandescent lampholders, csiling roses, or lik» articles to 
which flexible conductors are connected. 
1.167 Lucas, Electro-maenetic relays and the like. 
1.281 Marks. (Electro Mechanical Works). Telephone switch apparatus. 
1,298 Dicker. (Automatic Electric Co.) Telephone systems. 
1.418 M&LLINGER. Telephone systems. 
1.419 MARTIN. Тејеоһопе systems. 
1,420 Кеть, Telephone systems, 
uri Dewse & Dewse. Shade-carrier and shade as applied to electric lamp holders. 
1 
1 


‚475 Burns. Rotary commutator. 
‚398 SigMRNS Bros. & Co., & Riser. Telephone recaivers, 


previously in the ardinary course. Names within parentheses are those of communicators 
,631 SrERLING TELEPHONE & ELECTRIC Co. & BELL. Intercommunication telephone 


of inventions, When complete Specification accompanies application, an asterisk is afl xed, 


January 16. 1911. 
031 Тномрзом & BowpzNw. Electric time switch. 
00 SraoupE & JosgPHs. Thermo-electric temperature measuring apparatus. 
10 AtrkgN & Вкітіѕн INsuLATED AND HELSBY Cases, LTD. Telephone switch- 
boards. (Addition to 1.059:10.) 
1.113 Lucas. Control of electric generators. 
1.123 Anam. (Akt.-Ge3. Brown, Boveri & С... Switzerland.) Asynchronous dynamo- 
electric machinery. 
1.135 Kiua2waLL. Electrical resistances. | 
1.162 Moztgs. Manufacture of electric incandescent lamzs. (17.019, Germany.)* 


| January 17, 1911. 
1.177 о осму A-tuatin2 the frogs or overhead points of electric tramways and 
the like. 
1,189 Grant. Electric light watertieht lamp holder for temporary lighting circuits. 
1.210 Weer. Incandescence electric lamps. (26 310, Germany.)* 
1.274 Змтя & GRANvILLE. Electric cables. 


system. 
1,649 Witson & Witsow. Electric oscillating systems. (Cognate Application, 14 918 10.) + 


1,677 HAZLEHURST & LONGSTRETHS. Determining when а secondary battery has 
recsived its full charge. 

1,946 BETULANDER. Automatic telephons-exchanges {ог double wire telephone 
systems. 

2,300 Futter, Futter & Furrer. Electric dry batteries, 

2.315 HauNz. Electric clocks. 

2.352 Kitsge. Cable telegraphy. 

3.209 Bicck & Burr. Mercury breaks or interrupters for induction coils and trans- 
former apparatu:, 

4,262 Siemens Pros. Dynamo Works & Paxkrr. Dynamo-eleciric machines for 
voltage transformation. 

4.597 Paur. Electrical t2rminals. И 

4,811 Wuite. Contool of electricaily-opsrated switches. (27 2 9.) 

5.098 JAcKsoN & FouRNiss. Qurre^t Collectors for elec*ric railways ог the liko, 

5.118 Siemens Bros, Dynamo Werks. KIEFFER & Kiss. Vent.lation of dynamo- 


electri- machines. 


— mo mb 
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january 18. 1911. 5.652 Hitt &Тхҥҥ & Martin. Lto. Constant curren! dynamos. 
1.295 THompson & FiNNI2AN, Overhead electric trolley wires. 6.855 Pizzuti & Ferrari. Safety apparatus for the disch2: ge of high potentials. 
7,882 Gray. Electric distributor or switchboard. 


1.322 Dicxinson. Boxes for use with electriz cables, telegraph and telephones. 
1,324 HARRISON. Time control of electric circuits. 
1.335 Penrose & Co. & BARLow. Controlling apparatus for electric lifts. 
1,338 Waker. Brush holders for dynamo-electric machines. 
1.345 RICHARDSON. Electric sienalling-apparatus for railways. 
1.350 Bare & Hopains. Electrically controlled ignitine devices, 
1.369 B.T.-H. Со. (G.E. C.. U.S.) Electric measuring instruments. 
1.370 Brown & Trapacna. Switches adapted for operating the electric lamps of 
illuminated signs and the lik».* | 
January 19, 1911. 


1.378 JEwELL. Lubricating armature bearings beloneing to tramway motors. 
1,414 AMPHLETT & Scpror. Elzctrically driven hand planing and moulding machine. 


9,290 ALLGEMEINE ELEKrrIcITATs Свз. Arc lamps. (22:4 /09.) 
9,225 WESTMINSTER ENGINEERING Со. & Way. Arc lamps of the proiector type. 

10,043 Weir. Electric illumination plant. 

10,530 Hirst & Recorp. Controlling electric circuits. i 

10,595 EvERSHED & VIGNOLES, LTD., SCHNEIDER & CLARK. Electrical-heaters. 

11.260 THORNTON (Clarke.) Electrical circuit closers. 

11,830 Von ZwEIGBERGK. Controllers for dynamo-electric machines. 

12.368 Trin. Electric safety lamp. 

14,354 StgMENs-SCHUCKERTWERKE GES. Szarcilights. (28°10/99.) 

14,863 ALLGEMEINE ELEKTRIC:TATS-CES. Cooling dynamo -electric machines. (21 6,09. 
Patent of Addition not erante ) 

15,497 GarLETTI. Production of continuous wave trains by means of primary spark 
circuits. (Convention date not granted.) 

16.334 GorLpsTRIN & Poot. Central energy electrical signalling svstem. 

16.371 Eisenstein. Sparking gaps for producing high-frequency oscillations. 

16,323 Francis. Central energy electrical signalling system. à 

18,837 Sıemens Bros. Dynamo WORKS (Siemens Suckchertwerke Ces.) Stator wind- 
ings for single phas: electric induction motors. 

19.619 BATTAILLE. Operating points and switches on electric tramways. 

21,389 SIEMENS BRos & Co. (Siemens & Halske Akt.-Ges.) Electro medical electrode 

olders. 

22,224 Sıemens Bros. & Co. (Siemens & Halske Akt.-Gss) Determining the presence 
and direction of the equalising currents in alternating-current apparatus. 

23,044 ARNOLD. Electrical transmission of signals. 

23,122 MASCHINENFABRIK OERLIKON. Re lating compensated single-phase alternating 
current commutator motors with shunt excitation. (18/4/10.) 

23,174 DassENOv. Synchronous electric motors. (Date applied for, 6/10/09.) 

23,179 Berry. Electrical transmission and distribution systems. 

23,633 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Commuta- 
tion of the rotor currents in polvphase electric commutator machines. 

23,671 PErERsON. Manufacture of electric insulating material. (Date applied for, 


20/10/09.) 
23,773 Boutt. {Normal Zeit Ges.) Electromagnstic winding apparatus for clocks or 


other mechanism. | ‚ 
24,911 HouskEEPER. Electric contact devices for use with moving conductors. 


(3/11/09. Addition to 7,332/10.) : 
25,008 Возсн. Construction of coils for electrical apparatus. (Date applied for. 


January 29. 1911. 
1.527 Јонмѕәм. (Badische Anilin & Soda Fabrik, Germany.) Arc lamps. 
1,543 CRAwsuAWw & PuozNix Dynamo Mrs. Со. Elsctric motors. 
1,518 SUNDERLAND & Pittincer.  Elcctricaland automatic control of engines, dynamos 
and batterizs. (Addition to 29,944 9.) 
1.553 Koopman & PoxrELEC WELDING Patents. Electri- welding. 
1,555 Brown, Electric siznalling on railways. 
January 21, 1911. 


1,573 Scazrr. Torsion meter and power recording apparatus. 
1,53? Heytacrnz. Pipe for the transmission of fluids, conduit for electric cables and 


th? lix». 
1,597 Garpngr. Cleaniae tramway tracks. (2/3/10, New Zsaland.)* 
1.614 CRosuER. Conaectiae el:ctriz wires to lamp holders and the like.’ 


1.619 SrgiHERT. Ргосз$; and arrangement ín electro-magnetic ore separators, * 


January 23, 1911. 
1.654 Brown. Electrical transformers. 
1,658 JacxsoN & Pearson. Electric control gear. 
1.699 Brooks & READ. Wall box with adjustable cover. 
1.707 Btozu. Incandescent lamp with interchangeable carrier for filaments. 
1.745 Koca. Producine continucus for constant electric dischzrges in gases. (263/10, 


Sweden.)* 
January 24, 1911. | 
1 765 ТАүгок. Clearine faults on kigh tension alternating-currert svstems. 


К гае Controllers for electrically-driven motor vehicles. (25.1 10, БЕТ) 19/5/10.) 
me bec ERE Coxstruction Со. & LANG, Construction and mechan 25,732 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Electrical current trans- 
1804 Dixon & Butter, Masneto-electric machines. 28,079 р Export WERKE Ges. & GoTTscHALK. Portable electric lamps. (Date 
ше бс 28,382 Simone Bene ме deflectors for arc lamps. (Divided Application 


оп 12,149/10. 17/5/10.) | 
28.661 SIEMENS - SCHUCKERTWERKE GBS. Reversing 


1/12/09.) Е Р NT 
LET lectric Со.) Telephone receivers. (Divided Application 
) 


‚8892 BuRNsipE. Hermatically sealing electrical conductors. 
‚283 Perry. Electrically-heated cooking-apparatus. 
.884 Perry. Thermo-electric generators. i 


1 

| polyphase electric motors 
1.885 Perry. Electrically-heated ovens. 

1 

] 

1 


29.182 Dicxer. (Automatic Е 
on 1,298/10. 18/1711. 
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COMPANIES STRUCK OFF THE REGISTER.—The following were 
struck off the Register of Joint Stock Companies on March 10:— 
British Electric Equipment Co., Lyon Patent Refigerator, Mercedes 
Electric Mfg. Co., Missenden & District Electric Light & Power Co., 
Soc. Anon. des Accumulateurs A.C.S. (Systeme de Sedneff), Switch 
Electric Lamps, Traction Batteries, Sir Hiram Maxim Electrical & 


Engineering Co., Telescriptor Synd. 


‚885 Perry. Charpine and discharging storage batteries. 
‘999 Согымз & Сомлмз. Thermal switch mechanism.* — | 
‚991 Newey & ABRAHAMs. Invisible electric lock for locking and unlocking a number 
of doors simultaneously with an electric switch. 
1,997 RICHARDSON & саш 1 пече и electric lamps. 
T & CHAPMAN. ectric cut-outs. " 
1.914 AE ErBCTRIiCITATS Ges. Electricity meter. (9:2/10, Germany.)* 
1.942 ALLGEMEINE ErExKTRICITATS Ges. Poly-phase alternating-current dynamo- 
electric machines of the commutator type. (26/1/10, Germany.) 
1,954 Roors. Electric motors. 
January 26, 1911. А " 
2,097 BaLLiNG. Construction of electrical elements used for transforming electricity 


2,014 SEMEN. à HaLskB Акт.-Свѕ. Electric transmission of signals. (9/2/10, 


Germany.) . 
2,017 Bourr. ü Edward Wanton Smith, U.S.)* Secondary or storage batteries, 
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COMPANIES' MEETINGS AND REPORTS. 


E 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The thirty-second ordinary general meeting was held on Friday last 
under the presidency of Mr. SypNEy GEpnoz, M.A. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting and the auditors! certific це. 

The CHAIRMAN then said; This is the twenty-fifth time on which I 
have had the honour of presiding as chairman of this company at its general 
meeting—my silver wedding. Т now turn to the report, concerning 
which there is little to say. We have to mourn the death of Mr. Ffinch, 
one of our colleagues, who, soon after his appointment, went to Japan, 
and did good work for the company in those islands with the Govern- 
ment and others. His death was very sudden. We have filled his 
place Бу appointing а gentleman who possesses similar qualifications— 
energy, experience and good general knowledge—Mr. Martin Roberts. 
It is a great regret to me not to be able to introduce him to-day to you, 
but very important business connected with telegraphy has taken him 
to the Far East. He will not be away long, but I think he has reason 
for seeing his way to render good service to our company while he is 
engaged on this other business I have mentioned, so that at no expensas 
to us in any way he may bring back a good report of the business he hae 
been able to do for this company. You will see that we are paying the 
кате dividend as we have paid for many vears—15 рег cent.—with the 
sme agrecable addition that has been made for two years of the income- 
tax being paid by the company before they divide the dividend, paid out 
of the general profits. In the balance-sheet the items are very much as 
they have been in former years. There are only two to which I will call 
attention. In the profit and loss account we have put aside out of profits 
for depreciation of machinery, &c., £17.244. 11s. 10d. . That is the largest 
sum we have ever put aside for depreciation. Last year the amount was 
only half as much. The total in the last 20 years execeds £100,000, and 
having regard to the amount—under £400,000—which is put on the 
assets side of the balance-sheet for our freehold land, buildings, ma- 
chinery and plant, I think you will agree that we have put aside a good 
reserve. The other item will only appear in the accounts once more, I 
hope,—the ** reserve under cable repairing contract invested in the joint 
names of trustees for the company and the Crown Agent for the Colonies." 
Taat cable was laid in 1892, and we have guaranteed the keeping of it 
in order to the extent of the reserve fund for 20 years. The period will 
expire about the time of our next annual meeting. We receive £700 а 
year from the Government of the Bahamas for the purpose of making a 
resorve fund against which the repairs should be charged. When that 
reserve fund exceeded £6,000 the £700 а year was half invested and the 
other half came into our pockets. We are getting thta half now. There 
is a balance in that reserve of £8,776. 185. 11d., and we have very good 
reason for the hope that there will be a very small call on this reserve 
during this present year, in which cas? we shall divide this amount with 
the Government of the Bahamas. With the addition to this reserve of 
£350 it will stand at about £9,000, which would give us #4.500. 1 regret 
to siy that the value of the investments connected with this reserve has 
fallen, some having been made before the present system of taxation was 
introduced. Гат afraid, therefore, we shall not get £4,500. In regard 
to our investments, the debentures and shares held in other companies we 
_ show at their fair estimated value. They have been written down very 
considerably. ТГ now move the adoption of the report and accounts. 

Tao MANAGING DIRECTOR (Mr. George Sutton) seconded the reso- 
lution. The year under review мав (һе yearof the great rubber boom— 
an article, perhaps the most important the company has to deal with in 

elation to its manufactures; but the steady course which has always 
been adopted, and which I hope will always be adopted by this company, 
in not overstocking material of any kind and of keeping its stocks of 
manufactured articles down as low as possible when markets are ruling 
high. has been a s»curity for this company, and we cannot say that we 
hive lost any money at all; we cannot tell, of course, in such large 
transactions to a few thousands—we cannot say that we have lost any 
money in eonnection with that boom. "The stocks of our material— 
goods in which rubber largely enters, and which are in different parts of 
the world —have all been valued at Dec. 31 at the comparatively low 
price at which Para rubber was ruling at that date, although there may 
be in thes? stocks rubber which has been purchased at twice the price it 
stood at on Dec. 31. You, therefore, язе that we are starting the year 
1911 with low-priced stocks to trade upon, which is of great promise for 
your accounts next year. There is one other important feature in your 
trading—the volume of business. The volume of business in the past 
year has been by a long way the largest this company has known. Of 
course, you would naturally infer by that that that volume has produced 
a lower percentage of profit, as otherwise your profits would be larger ; 
but we have heen able to maintain our profits at a few thousand pounds 
more than they were in the previous year by reducing the actaal profit on 
our goods, but very largely increasing our turnover. "That, I think, as 
most of you will agree—all of you who are engaged in business—is a 
healthy basis, to have a business showing a large turnover on a low profit 
rather than а small turnover with a large profit. With regard to the 
incr2as? in our trade, I think that I ought to tell the shareholders that, 
although the home trade has been satisf ictory, it is in the foreign trade 
that we have had that large increase Т have mentioned in the volume of 
our business. А satisfactory point is that we have done the largest busi- 
пека in the telegraph side of our cable making that we have done for the 
last 20 years. There has be+n a considerable ‘growth in the’ telegraph 


side of our business, which has yielded us very fair profits. The volume 
of business which passed through the Gravesend works in 1910 was 50 
per cent. greater than the work that went through in 1909. I think that 
will assure you of the success of the Board's policy in spending such а 
large sum of money in establishing the works at. Gravesend. 

The resolution was then carried, as were resolutions approving the 
declaration of the dividends recommended by the directors, the re-elec- 
tion of the Earl of Galloway and Mr. Frederick Newton aa directors of 
the company, and the reappointment of the auditors. After a cordial 
vote of thanks to the directors and staff for their valuable services the 
proceedings terminated. 


-————— — 


County of London Electric Supply Co. (Ltd.) 


The seventeenth annual meeting was held on Monday last, under the 
presidency of Mr. J. B. BRAITHWAITE. 

The GENERAL MANAGER AND SECRETARY (Mr. Н. В. Ren. 
wick) read the notice convening the meeting and the auditors’ report. 

The CHAIRMAN then said, in moving the adoption of the report and 
accounts: It will not be necessary for me to trouble you at any great 
length. There are no special features. Such capital as we have required 
has been obtained by the sale of a further portion of our unissued first 
debenture stock and a slight increas^ in the loan from our bankers. 
There is no change in either the preference or ordinary share capital 
issued. The capital account is increased by £60,140. As to our revenue 
account, this shows an exceedingly satisfactory state of affairs, inasmuch 
as the increase in our gross revenue is the best of any of the London 
companies. I mentioned last year that, in my opinion, we had seen the 
worst of the loss of revenue owing to the change from the carbon to the 
metal filament lamp. The increase in our revenue of £10,118 is evidence 
that this was a correct view. Up to the present time this year the units 
sold for lighting. both north and south of the river, show a further in- 
crease of from 5 per cent. to 6 per cent. We still believe that the metal 
filament lamp is going to do great things for the electric lighting industry. 
We have had some slight increase in our working expenses, as we have 
had to pay rather inore for coal, but the net result is that we pay the 
ваме dividend as last year, plus £20,000 to depreciation, instead of 
£16,000, and we carry forward £1,357. І think you will agree this is a 
satisfactory result under all the circumstances. With regard to the two 
other companies in which we are interested. At Coatbridge progress is 
continued and there has been an increase of £648 in receipts, which rate 
of increase seems likely to continue, At Bournemouth we have received 
the same dividend as last year. | 

In our own case the increase in units sold is approximately 2} millions, 
the great bulk of which is increased power demand. We are still hold- 
ing опг position as perhaps the leading London electric supply company 
for power supply. Our lamp connections during the past year are a 
record, being equivalent to over 125,000 30-watt lamps. In all cssential 
points, therefore, we have a good story to tell, The relation of expenses 
to receipts is now 40:8 per cent. agairst 41:5 last year. There is every 
prospect, I think, of the current vear being the best we have had fora 
very long time, and T expect a considerable increase in our profits. The 
actual increase in lamps last year was 17 per cont. above 1909 (itself a 
record). We have added 1,678 new customera, bringing the number up 
to 16,883. 

With regard to the London Electric Supply Bill, 1908, I mentioncd 
last year that we hoped to have our northera and southern statiors con- 
nected under the provisions of that Act. "This has not yet becn accom- 
plished, as there have been delays and formalities to go through, but 
the matter is, I am assured, practically settled, and it is safe for me to 
say that. by the date we meet next year, our Wandsworth and City-road 
stations will be connected, which will result in greater safety and increased 
economy. The Joint Publicity Committee. which has been formed by 
the electric supply companies and municipal authorities throughout the 
kingdom has been of great service during the past year in organising the 
publication of literature for pushing and popularising the business and 
generally helping forward the development of the commercial side of the 
industry. This only leaves one other matter to mention, namely, the 
extraordinary state of things that exists in the borough of Holborn with 
regard to the electric lighting of the district. Th- Council of that borough 
invited tenders from the electric lighting and gas companies, and when 
the tenders were opened it was found that the el:ctric lighting companies, 
of whom we were one, were prepared to give a largely increased candle- 
power and still effect a saving of something like £10,000 over a period of 
10 years. As business men it would have been supposed that no question 
would have arisen, but that the electric lighting companies’ tender would 
have been accepted; but, in spite of the above large saving, the gas 
company's tender for 10 years was recommended for acceptance. This 
was naturally not to the liking of the 1atepayers, and the Borough 
Council are to invite fresh tenders, although Т for one fail to see what 
advantage this can bring about. All we can do is to see that the full 
effects of the case are put before the ratepayers. I now move the adop- 
tion of the report and accounts. 

Mr. JOSEPH SHAW, K.C., seconded the motion. 

Mr. H. F. MAKINS asked whether the 1908 Act had been of any 
service to the company beyond the linking up of its own stations. Не 
understood the object of the Act was to give an opportunity to the 
various companies for assisting each other. 

The CHAIRMAN, in reply, said: I am not altogether surprised at 
your feeling a little impatient as to the effect of the 1908 Act, but negotia- 
tions between local authorities and companies, and even between com- 


panies themselves, involve a great many legal points and take up a great 


-% 
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t dios deal of time. The 1908 Act is by no means a dead letter, and we are а} | тау become obsolete. There is another new item this year, * Public 


tks in My > ie AN : 
Ds ^ Sg considering the best means of putting it into operation. lighting suspense account." £2,271. 165. 1d. This represents the cost of 
MEET 'The resolution was then carried unanimously. the demonstrations of lighting we are giving in the City of London, and 


п фла. 7 . и xir . Hd ` 
E ue Resolutions approving the paying of the dividends recommended in | for which we are waiting the judgment of a sub-committee of the Cor- 
we i poration. In respect to our financial position you will see there is an 


the report, the re-election of the retiring directors (Mr. F. W. Reynolds 


eee and Mr. R. Percy Sellon) and the retiring auditor (Мг. В. Н. Marsh) ом eine о s о e ni A к! 
б ы having been carried unanimously, a special resolution was submitted ty P d gx We. bug eun , Я an ? Sun con 000. A. Slane че лн ; 
' I AI е meeting to increase the borrowing powers of the company up to emne tae е е WINE | We n avad Bis 
hui. dus £200,000, probably in ordinary shares, was adopted. This makes the bird pP dia DA ү; etie likel а 

jM IS capital £1,200.000. urden. aritamentary expenses are, however, not like y to be heavy. 


The only case which threatened a heavy cost has been arranged between 
ourselves and the other electric supply companies in London, ard the 
promoters of the bill in question. The proposed St. Paul's Bridge will 
require our careful watching, because the present schedule to the bill 
which will authorise the building of this bridge takes in a portion of our 
works. I feel confident, however, that we shall be able to arrive at an 
arrangement and so avoid the heavy expense of legal proceedings, Re- 
verting to the use of the metal filament lamp as against the carbon fila- 
ment lamp, it may be said that a consumer expendirg £1 in cketrie 
current by metal filament lamps gets as much light as he would have got 
for £3 with the old carbon filament lamps. This enormously strengthens 
the position of the electric lighting companies in their competition with 
gas, and makes electrie lighting, light for light, cheaper than gas, leaving 


The CHAIRMAN then said that the success of the company depended 
greatly upon the good services of their staff. Although they had had an 
Lt ' uneventful year, this still meant a year in which a good deal of strenuous 
Ad and hard work had been done. They were greatly indebted to the 
superintendent engineer of their power houses, to the head епитеег at 
their power house, to their mains superintendent, to the head of their 
ке. development department, and to а lar? number of other loyal and 
Е efficient officers. The future success of the company depended on their 
continuity activity, and he asked the shareholders to accord their recog- 
as nition of these services. 
MR Mr. T. LIGHTON then moved а very hearty vote of thanks to the 
seit, chairman, the directors, the general manager and secretary, the engineer- 
LEUTE in-chief, and the other members of the staff for their services. This was 
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m LIN seconded by Mr. С. PARKER, and carried unanimously, out HN. the d WC те о, еш in n. 
DR E À brief response by the chairman brought the proceedings to a close. adoption ef ee oe portability, flexibility and comfort. 1 now move x 
Б ; | | adoption of the report and accounts, 

гы», — an е Мг. FRANK W. REYNOLDS seconded the motion. 


Mr. A. J. HARRIS said they were piling up their reserve fund at the 
immense rate of about £40,000 a year, but to whom would that fund 


TIT City of London Electric Lighting Co. (Ltd.) 


we had т. 


е The ordinary general meeting was held on Wednesday. Mr. ТозЕвн ultimately belong * In 1931 the Central Authority would have the Tight. 
Е BEVAN DRATIHS AITE presided. A } ‚ to take over the company. 
bres The $ ECRETARY (Mr. А. Е. Harrison) read the notice convening the The CHAIRMAN said they were hardly totalling up so large a reserve 
per. mernng and the auditors report. | fund as Mr. Harris seemed to think. What they desired to do was to keep 
dise: The CHAIRMAN, in moving the adoption of the report and accounta, | their plant efficient, and up to the most modern requirements. Their 
erie Baid : There is very little to refer to. The capital account remains the | reserve fund if they were bought out in 1931 by the Central Authority, or 
eS вате as last year, £1,805,950. The outlay which has been required during | earlier by the Corporation in 1914, after they had paid off their deben- 
oe Н the past 10 years has been provided out of the revenue we have earned. tures and had returned their capital to the ordina ry and preference share- 
uL The revenue account. for 1910 shows that there has been a decrease in holders, any surplus would be equally divisible among the shareholders, 
AD. Ims sales. Private lighting account comes to only £244,916, against £251,285 The resolution was then carried unanimously, and the dividends re- 
с for 1909. ` Revenue under contracts has been abont the same, and by | commended hy the directors were approved. The retiring director (Mr. 
iden meter rentals there is a slight increase. In regard to the rentals of fittings, Philip Debell Таскен) and the retiring auditors were re-elected, and a 
ie pre motors on hire, &c., there is а satisfactory increase, The total revenue cordial vote of thanks to the chairman, directors, engineers and other 
CETTE for the year is £280,115. 195, 9d., compared with £286,303, a decrease of members of the staff brought the proceedings to a close, 
рате, about £6,000. "lhere was а decrease in the amount brought forward 
compared with the previous year of £1,736, making the total reduction р jig 
TERES £7,708. Certain economies we have been able to effect in working ex. - 4 
rest penses bring the net decrease in revenue account to £4,135 for the pu Metrop olitan Electric Sup р ly Co. (Ltd.) 
deg Well, I must tell you that this drop in our gross revenue on lighting can be The twenty-fourth ordinary general meeting was held on Tuc аЧау, under 
ru fully accounted for. The remarkable absence of fogs, the early Easter | the presidency of Мг. W. HARRISON CRIpps, 
ee last year and the bright weather experienced in the first quarter of the The SECRETARY (Mr. Е. Cunliffe-Owen, C.M.G.), read the notice 
Кае year were, І believe, the sole causes of this decreas>, and Í do not wish convening the meeting and the auditors’ report. 
eaim you to regard this as the beginning of any big drop in our salcs of current, The CHAIRMAN said: Gentlemen. the company's eapita] account which 
ebat As Е mentioned last year, the effect of the charge from the carbon fila- | attheend of 1909 amounted to £1,898,000, now stands at £1,936,000, or an 
ras, | ment to the metal filament lamp renders it rather difticult for us to gauge | increase of £38,000. This increased expenditure has been partlv met by 
ipa the immediate results, but Гат ав confident as ever that the ultimate | a further issue of £15,000 of the 4! per cent. First Mortgage Debenture 
gni result of the metal filament lamp will be to greatly benefit the electric Stock, being the balance of the authorised issue of the £250,000 of that 
lighting compariesand the electrical industry generally. The fall which | stock. We obtained for this issue of stock £107 for each £100 raised, 
a has taken place due to this cause alone has, I believe, now come to an end The rest of the eapital was obtained by a loan from the reserve. А part 
i as far as we ean взе and judge. and we can look forward with confidence to | of this expenditure was to provide for the normal requirements of an 
— взе an increas? in the revenue from the lightirg portion of our business, | increasing business, but the larger portion was connected with the 
B kt The increase in revenue from the power department goes on continuously, development of our two new areas—Hanwell and Southall. Turning to 
Не and has yielded about £2,750 more than last year. In regard to our coal | the revenue account, you will see that our gross receipts from the sale of 
nnd expenditure, we have saved no less than £5,092. due partly to the new [ current amounted to £172,438, compared with £174.116 in 1909. or a 
avid economis?r we have put in, and we now uso 565 Ib. of coal per unit, which | decrease of about £1,700. On the other hand, our working experses, 
"T Tepres?nts a saving of 113 per eent. Other Station ceoromics brirg the | which т 1909 amounted to £79,847, werc last year reduced to £78,282. 
at the saving up to £5,633, while incroagcs in some other items decrease this | or a decrease of £1,565, the result being that the available revenue from 
ap th saving by £3,504. making the net saving in working expers:s for the past | current sold was practically the same in both years. The balance at the 
vec td year £2,124. Altogether, as I have siid, we аго left with £4,135 less to f credit of the revenue account, hefore providing for depreciation. is 
Pete deal with this year than in 1909. You will remember we Placed £8,264 | £94,454, or almost exactly the same as last year. Тһе directors have 
ey, te to the dividend equalisation account, and we took £1,736 from the | set aside £15,000 as an addition to the depreciation ard reserve fur d, 
mu amount to be carried forward to bring this up to a round £10,000, We | carrying to the credit of the net revenue account the sum of 
E are this year paying the sime dividend as last year, we are placing | £79,454. This sum. with the balance brought forward from last acccunt, 
EE £4,000 to the equalisation of dividend fund, a nd we are carryirg forward interest and dividends on investments, and other receipts, makes a total 
qu £1,988, so you will sor the company remains in a very strong financial of £91,661. After deducting interest on debenture stocks and loarn, 
TO position. You may ask why we are only placirg £4,000 to the dividend | dividend on preference shares and other charges, there remairs a balance 
od | equalisation account and carryipg forward £1,988. The reason is simple. | of £47,271. To this the directors have added £3,500 from the undistri- 


buted balance of the Marylebone purchase money, which was set aside 
towards the maintenance of dividends during the development of other 
business to replace the loss of Marylebone. This increases the balance at 
the credit of the net revenue account to £50,771. An interim dividend of 
2s. per share (at tne rate of 4 per cent.) on the ordinary share capital was 


Having brought. the fund up to £14,000, which equals 2 per cent. upon 
our £700,000 ordinary stock, should our pres?nt year's operations turn 
E out satisfactorily—it all depends upon this—we might be justified, 
OT having the fund behind us, in possibly increasirg the dividend which we 

| shall pay you for the current year. I reperat that this must depend upon 


es the results of the current ycar'a working. Although there has been а | paid оп Aug. 9, and the directors recommend a further dividend of те per 
: a decrease in lighting revenue account, still the business of the company is f share (at the rate of 6 per cent.) be now paid, making 98. pershare, oi ә рег 
n - increasing. We Влуе added no fewer than 533 new customers, ard we | cent., for the year. These items will absorb £50,C00, and leave £111 to 
ent have had an increase to our mains of 1,212 kw., entirely in power and | be carried forward. The balance at the credit of the depreciation 


and reserve fund now amounts to £260,355. 1t will thus be seen that we 
now have a reserve of over a quarter of a million, exclusive of any inere- 
ment value of our site in Kingsway. We consider this a very fine reserve 
to set aside against the depreciation of our property. It must be remem- 


heating. Turning to another matter, you will note that we have made a 

4 departure from former practice. The money expended in writirg off 
ae works dismantled and replaced between 1891-1909 was £423,770. 3s. 7d. 
and for 1910 £44,269. 15s. 1d. We are confident we are following the 


2 right cours? in respect to this writing off. This year two units have been | bered that the amount we originally thought necessary to set aside was to 

Р displaced іп consequence of the installation of the two new Parsons | meet the depreciation of plant during the whole of our n An 
uM turbines, to which I made reference last year. So you see we have a „маз in respect of the early plant that the depreciation was naturally the 
2 quarter of a million balance available for the writing down of plant which Mhighest. At first all the plant was of a somewhat experimental-nature 
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and during the first 10 years much of this turned out to be unsuitable, and 
would have had to be replaced. Fortunately we were saved from having 
to provide for this owing to the compensation which had to be paid to us 
through the compulsory acquisition of our Sardinia-street station to 
allow of the construction of Kingsway, and the money во obtained was 
expended in the newest and most up-to-date machinery, so that as 
regards our running plant there is now very little of it which is more than 
10 years old; it is thoroughly efficient, and little or no scrapping is yet 
within visible distance. The revenue shows about £2.000 decrease, but 
is as nearly as possible met by a corresponding decrease in working ex- 
penses. The stationary condition in the revenue, which first showed 
itself about two years ago, is considered to be chiefly due to the somewhat 
sudden introduction of the metal filament lamp. The new lamp gives 
more than three times the amount of light that the old one did with the 
sme consumption of current, and the effect of this was largely to reduce 
the quarters’ bills of our customeis. Whereas this decrease in the quan- 
tity of current taken was somewhat sudden, the desire for more light has 
naturally been of slower growth. Referring to the question of rates and 
taxes, Mr. Cripps said: Your net profit. available for dividend was 
£60,000, but out of this you piid £12,000 in rates, or just 20 per cent. of 
vour entire income. Gentlemen, Г believe that this country 18 more 
crippled in its commercial enterprise and in fighting foreign competition 
Бу the enormous taxes placed upon business concerns in the guise of rates 
than by any other cause. And so we shall be until limited liability com- 
panics have some voice in the expenditure of the rates. Let me return 
from this digression to tell you that the Willesden Council having given 
notice to increas? our assessment above the high figure it already stood 
at, we were forced to appeal against this assessment to the Middlesex 
County Sessions, with the result that we succeeded in getting the amount 
of the assessment reduced by £4,000. Most of our London assessments 
are still pending, and if we cannot get what we consider equitable terms 
we shall do our best to obtain these by similar appeals. You will perhaps 
like to hear a word as to the development of the West Middlesex District. 
I told you last year that we had taken over the provisional Orders for 
Hanwell and Southall. We have now laid our trunk mains from Willes- 
den to the sub-station in these districts. The current is being supplied 
on à system new to this country, known as the high-tension direet-current 
avatem, which is a great advance on anvthing hitherto adopted and 
particularly suitable for use over an area having such a wide field for dis- 
tribution as Middlesex. The cable is very small and consequently cheap. 
and we can ultimately pass current through it at a pressure of 100,000 
volts. The advantage of this is at once evident, when you consider tha 
at first, when the supply required is small, we can send all we require at а 
pressure of about 2,000 volts, but as the demand grows we can increase 
the pressure so that, without any further capital expenditure on mains, 
we can supply 50 times our starting requirements. The work is just 
completed, and for the last few days the current has been pouring 
through without hitch or difficulty. We beliove this system will give 
us а great future in our area. I] will refer пом for a moment to Acton. 
Vou know that their District Council settled Jast vear to hand over their 
Order to us on terms mutually agreed. The details of this agreement I 
explained to you at the extraordinary general meeting of shareholders 
held for that purpose, as it was necessary to obtain Parliamentary powers. 
Our Bill has already passed the second reading, but it still remains for a 
Private Bill Committee to approve the details, and we hope that the 
agreement will be to the advantage of all parties concerned. There is vet 
another matter relating to our Western area to which E must allude. The 
Distriet Railway Company is promoting a Bill in this session of Parlia- 
ment to acquire the Lot’s-road generating station, which at present 
belonga to an independent company, and from which they take their 
supply. There were certain powers they asked for relating to a general 
supply to London and district. The granting of these powers the pre- 
«ent electric companies considered would be against their interests, ard it 
became necessiry to oppose the Bill. or to try and limit the powers 
&ought for. This was done by the joint action of all the electric supply 
companies of London, except ourselves, we having interests as a bulk 
aupply company with a station at Willesden which cannot be purchased, 
were in a somewhat different position to the others, and it was therefore 
considered desirable that we should have a separate petition to protect 
thes? special interests. Iam pleased to злу that the promoters—that is, 
the District Railway Company—have seen their way so to modify their 
Billas to meet the requirements of the electric supply companies generally 
and also to meet the special circumstances of our Company, too, It thus 
became possible to withdraw our respective oppositions. Аз regards 
enreolves, 1 trast that the Bill as it now stands will enable us to work in 
harmony and not in opposition to the railway company. In conclusion 
I wish to say that the directors feel that they owe much to the 
loval and energetic working of their entire staff. Where all have done 
ao much it seems invidious to pick out individuals, but we would wish 
especially to зау how much we have been indebted to the Engineer and 
Manaver, Мг. Highfield. and to Mr. Owen, our courteous Secretary. 
Lastly. we would wish to thank the splendid body of workmen engaged 
on our mains and in the power stations, and to say how much it is due to 
their goal and intelligence that the plant has run night and day through- 
out the year with cemplete freedom from any breakdown. I now move 
the adoption of the report and acounts and the declaration of the 
dividends act out therein. 
sir JAMES PENDER, Bart., seconded the resolution. 
Mr. H. F. MAKINS said that, looking at the accounts, he found that a 
very larg? proportion of their reserve was invested outside the company's 
оз пеяз. There seemed some difference of opinion as to whether the 
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boat poliey was to invest outside or to have their reserve in their own , 
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assets, and he wished rome gentleman who was more of a financier than 
himself wonld tell them which was the better way of investing the 
reserve. Мг. Makins again referred to the operation of the 1908 Act. He 
hoped the Metropolitan Company would be pioneers in showing the great 
benefits which were to b» obtained in working in unity under the terms of 
that Act. 

Mr. HARRAP suid he wished to refer to what he believed to be the 
fact, that electric lighting in private houses was now even cheaper than 
gas. Не did not think this fact was sufficiently widely known. Not- 
withstanding that the metal filament [amp had affected their revenue 
it had not, as was generally anticipated, increased their demand. Although 
in 1908 they added 69,000 new connections, in 1909 it was only 43,398 and 
in 1910 42.000. He felt concerned at this. 

Mr. POWELL asked if there was likelihood of the company supplying 
current at an carly date to any of the great railway companies ? 

The CHAIRMAN, in reply, said in regard to the supply to railway 
companies the matter was one which was receiving careful consideration. 
As to Mr. Harrap's anxiety, they were making a very substantial advance 
in regard to customera, but where the difference arose was that the 
customers only paid £5 now for what they used to pay £15. With regard 
to the investment of reserve fund, that was а matter which depended 
entirely upon the relative proportion of the cost at which the company 
obtained its money. If they could get money at 34 or 33 per cent. outside 
the business, and could rais: money at 32 per cent. from debentures in the 
business, it was obviously better to have it outside. At the present time 
it was diffieult to get money from outside except at a high rate of interest, 
and the board were, therefore, seizing the opportunity as it occurred of 
selling small quantities of their reserve fund securities and putting the 
money into the business. He might sav, therefore, that both the views 
mentioned by Mr. Making were being Реа. 

Tne resolution was then carried. 

Mr. Frank Bailey, Mr. Cripps and Lord John Hay were re-elected as 
directors, and the retiring auditors Messrs. Deloitte, Plender, Griffiths & 
Co, were reappointed, A hearty vote of thanks to the chairman and staff 
was then carried unanimously, and the proceedings terminated. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The report of the 
directors for the vear to December 31 last, states that the protit for 
the year amounted to £143 304. 83., and with £42,268. 17s. 114. 
brought forward, the total is £185,575. 5з. 11d. From this have to he 
deducted directors’ and debenture trustees’ fees, &c. (£4,488. I9s. 2d.). 
interest on first debenture stock (£22,500), accrued interest on second 
debenture stock (£261. 7s. 84), depreciation on buildings, plant, 
machinery, &c. (£20,C00), transfer to special reserve account (£8,500), 
transfer to first mortgage debenture stock redemption account 
(£5,C00), written off commission on issue of second debenture stock 
(£2.5(0), dividend on preference shares to Dec. 31, 1910 (£30,002) and 
interim dividend on ordiniry shares to June 50, 1910 (£20,009), 
leaving available for dividend £72,319. 19s, 14. Tho directors recom- 
mend payment of a further 63. per share on the ordinary shares. 
making 10 per cent. for the year (£32,000), and carrying forward 
£42,319. 193. 14. The business during the past year has shown satıs- 
factory growth, and this is largely due to the orders obtained through 
the foreign agencies and connections. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
profit for 1910 was £26,620, which, wich £8,521 brought forward, and 
£905 interest, makes £35,105. 14а. 64. Deducting €1,671 for interim 
preference dividend and £5,851 interim ordinary dividend, the direc- 
tors recommend that £1,707 b» placed to depreciation account, £1,671 
for balance preference dividend, £8,373. 9x 6d. for ordinary dividend 
(making 10 per cent. for the year), £8,00) to reserve and £383 to 
directors’ additional remuneration, leaving £7,443. 7з. 9d. to be carried 
forward. Theequivalent of 245,971 35.watt (8 c.p.) lamps is connected, 
against 234,802, and there are 5,163 customers, against 4,885. 


COMPANIA LA ELECTRICA D3L NORTE /ARGENTINA).—Tn^ directors’ 
report states that the result of the working for 1910 was satisfactory. 
Daring the year the electric light station at Santiago del Estero was 
purchased. The tramways in Tucuman have been electrified and 
consist of 20 km. of lino. Таз profits on the year's working were 
$152,403-57, out of which a dividend of 81 per cent. has b2en paid. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.). 
The total connections at the en! of 1910 (including the connections 
of its associated Parliamentary Company, the County of Durham 
Elect:ic Power Supply Co.) amounted to 39.070 H.r., or an increase 
of 4,046 н.р. over 1929. The profits, tozether with £262. 2s. 24. 
brought forward, amount to £23,967. 13s., against which has been 
charged interest on loans and. debenture stock, £15,434. 183. ld., 
leaving an available balance of £15,532. 14s. lld., out of which the 
directors геготтеп the declaration of a dividend of 53 per cent. on 
the preference shares (of which an interim dividend of 24 per cent. was 
paid in October), absorbing £9,575 and the transfer to depreciation 
and reserve account of £6,000, carrying forward, £157. 14s. 119. For 
а considerable portion of the year the consumption of electrical energy 
throughout the area was adversely affected by the unsettled state of 
the coal trade and labour marset, The expenditure on capital works 
during the poar has been £21,079. 12s., of which £15,386. 10s. 34. 
represents the outlay on the Company's account, and £5,693. 1s. 9d. 
the outlay on behalf of the County of Durham Electric Power Supply 
Co., for which this Company receives shares therein. 
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DAVIS & TIMMINS (LTD.)—At the meeting on Tuesday the chairman 
(Sir Henry C. Mance, C.I.E.) said there had been a slight revival in trade. 
He did not say that the long-hoped-for boom had come, but they were in 
touch with nearly every industry and trade in the country, and when 
business was brisk with them it might be taken for granted that there 
was an improvement all round. Тһе net profits were £11,352, compared 
with £9,698. After paying interim dividend and placing £2,000 to 
reserve there remained £13,371 available for distribution. After the 
preference shareholders had received 6 per cent. and ordinary share- 
holders the usual 8 per cent. it was proposed to pay a bonus of 2} per 
cent. (6d. per share), on the ordinary shares. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors’ report for the 
year ended Dec. 31, 1910, states that, after providing for interest on 
and redemption of debentures, and for the preference dividend, there ік a 
balance of £6,634. 16s. 114. The directors recommend payment of а 
final dividend for the half-year at the rate of 4 per cent. per annum (tax 
free) on the ordinary shares, amounting to £1,293. 2s.. making 4 per cent. 
for the year. The balance of £4.048. 12s. 114. has been transferred to 
reserve. The traffic receipts show an increase of £2,264 and the working 
expenses a slight deereas? as compared with 1909. During the past year 
the Bilbao cable has been interrupted three times. On the first occasion 
a fault was removed by the e.s. © Electra " about 200 knots from Fal- 
mouth, and the cable was re-opened for traffic in May, after two day's 
interruption. The second break occurred two months later, 50 knots 
from Falmouth, and communication was restored by the c.s. * John 
Pender,” after seven days’ interruption. The cable became again 
interrupted in December about 11. knots from Falmouth, the repair 
being effected by the c.s. “John Pender,” and the cable re-opened for 
traffic after an interruption of 10 days. The Marseilles-Barcelona cable 
was interrupted on Nov. 1, but communication was restored after three 
days’ interruption. Tae cost of the four repiirs (£6,447. 3s. 54.) has been 
charged to revenuc. 


DUBLIN & SOUTH EASTERN RAILWAY CO.— At tho rccent meeting 
a shareholder advocated the electrification of the line and suggeeted 
that the L. & N.W. Railway Co. shoud beapproached in the matter. 
The company is not in a very flouri-hing condition, as the ordinary 
shareholders have only just received a dividend of 1 per cent after а 
long period, during which no distribution was made. The line is a 
most suitable one tor testing the value of electmtication as a restorer 
of passenger trattic, as it is one of the worst sufferers from the еЙесёз 
of tramway competition in the Dublin arca. 


FIFE TRAMWAY, LIGHT & POWER СО Тһе chairman (Mr. Wm. 
Low) stated at the meeting on Monday that the outlook for power 
supply was very good, and the directors proposed to adopt a progres- 
sive policy. А contract had been signed hy the Fife Electric Power 
Co. to supply all the electricity required by the Wemyss & District 
Tramways Co. and the necessary transmission lines were being laid for 
that supply. Additional generating plant to the extent of 2,500 и r. 
was being installed al the power station. That work would be com- 
pleted in about four months’ time, and the company would then have 
sufficient plant installed to enable them to sell double the present out- 
put, and have, in addition, a very large reserve plant as a standby. 
The company had applied for an electric lighting order embracing the 
part of the County of Fife from Leven and Falkland southwards to 
the Forth, excluding only the Burgh of Kirkcaldy.: The object was to 
supply electricity in small towns and villages within the urea. Ata 
subsequent extraordinary meeting a resolution was passed to increase 
the share capital to £300,000. 


W. T. GLOVER & СО. (LTID.)—- T^ chairman (Mr. А. L. Ormrod) stated 
at the meeting on Monday that competition continued to be exceedingly 
keen. and until there was some considerable accession of new busincss 
from electrical development in railway cr other quarters or abroad he 
could sce little likelihood of substantizl improvement. The board now 
consisted to a large extent of gentlemen v hc s» whole time was devoted to 
furtherirg the interests of the Company, and virtually all the directors 
held very substantial financial interests in the company. The policy of 
the board had been to support the management on all material points on 
which experience had showa their jud:ment to be best, to avoid contracts 
entailing onerous obligations, and to husband the financial г. sources, 
with a view of placing it in a strong finarcial position ard enabling it t» 
weather a storm or take advantage of suitable opportunities for profitable 
trading. 


GREENOCK & PORT GLASGOW TRAMWAY8 CO —At the mecting 
yesterday (Thnrsday) the directors reported that the total revenue for 
1910 was £32,518. 18s. 9d., an increase of £3,078. 11s. 6d., com, ared 
with 1909. Deducting expenses (including interest, payments to Cor 
porations and £2,250 for renewals account) tho surplus is £8 78). 5s. ld, 
against £6,705. £s. 64. Adding £t65. 15s. 11.1. brought forward, the 
available balance is £9,445. 19s., against £7,085. 10s. 1d. £1,709. 145, га. 
being placed to reserve sinking fund for loan redemption aud £6,£07 
to depreciation and reserve. Preference dividend requires £5,540 and a 
dividend of 3 per cent. on the ordinary sha es & 5,450. Мг. W. G. Bond 
has resigned his seat on the board and Mr. W. L. Madgea has been 
elected a director and chairman of the company. 


ISLE OP WIGHT ELECTRIC LIGHT AND POWER CO. (LTD.).—The total 
connections at the end of 1910 were equivalent to 10 1,023 8е.р. lamps, 
against 98,997 in 1609. The result of the year’s trading, including 
£121. 8s. Od. brought forward, is а profit of £12.488. ICs. 3d. After 
paying interest on debentures and loans (£4,822. 14s. 84.) and 5 рег 
cent. dividend on preference shares (£2,£00) there remains a balance 
of £5,185. 15s. 74. The directors recommend that £3,500 be placed to 


renewal fund and £1,000 to reserve, leaving £685. [15з. 74. to be 
carried forward. 


MADRAS ELEOTRIC TRAMWAYS (1904) (LTD.).—The ordinary general 
meeting took place yesterday (Thursday), Mr. Walter S. B. McLaren, pre- 
siding. 

The CHAIRMAN said: The accounts for 1910 show а marked im- 
provement on the preceding year. The balance at credit of running 
account, after providing ax usual for all expenses and costs of maintenance 
in Madras, amounts to £14,292. 5s., an increase on 1909 of £2,299. 17s. 6d. 
This improvement arises (1) from an increase in traffic receipts, and (2) to 
reduced costs of operation. Regarding the latter, as you are aware, our 
generating plant had become inadequate and the board, instead of incur- 
ring further capital outlay, resolved to accept an offer for the supply of 
current from the Madras Electric Supply Corpn. (Ltd.). This supply 
was commenced on Jan. 12, 1910, and I am convinced the contract м 
prove advantageous to both companies. The only item on the debit side 
of the profit and loss account calling for special observation is the 
provision of £5,000 for depreciation and renewals, which compares with 
£3,000 for 1909. The chairman then referred to various renovations 
which had been decided upon. and said that when thes^ renovations 
have been completed, at the end of 1912, the prospects for the ordinary 
shareholders will be very good. The amount available for dividends 
was £5,254. Is. 14. Thedirectors recommend that this profit be applied in 
paying (1) #4 per cent. on the preferred ordinary shares (whereof a moiety 
was paid on Sept. 30 last), (2) an additional 1 per cent. on, these shares, 
and (3) a dividend of 2 per cent. on the deferred ordinary shares. In 
addition to thes? dividends the surplus profits to Dec. 31, amounting to 
3-54. per share, will be distributed among the preferred ordinary share- 
holders. Notwithstanding that there has been no increase in track 
mileage, the traffic receipts show a satisfactory increase of 4-82 percent. өп 
1909. The number of passengers carried was 13,516,380, an increase of 
4-97 per cent. on the previous year. Аз indicated in our last annual 
report, the directors applied for an Order to construct (over 3 miles of 
track. This Order has been the subject of protracted negotiations with 
Government and the Municipality of Madras, but Il am now glad to report 
that on 7th inst. we received a cable intimating that it has been passed. 

The report and accounts were adopted, the election of Mr. А. M. Quill 
as а director was confirmed and Mr. James Gray was re-elected as а 
director. 


MELTON MOWBRAY ELECTRIC LISHI CO. (LTD.)—At the meeting 
last week the directors reported that during 1910 the lamps connected 
increased from the equivalent of 18,074 to 19,889 8 c.p. The number 
of con:umers was 580. The revenue was £2,259. 17s. 5d. Тһе direc. 
tors recommended a dividend of 24 per cent. and that £700 be placed 
to reserve. 


NEW TRANSPORT CO. (LTD.)—The report of the directors for the year 
t» Dec. 31 last states that great progress has been made with the com- 
piny's scheme since the last meeting of the shareholders; and that Mr. 
C. Marconi and Мг. А. S. Wehner have joined the board vice Messrs. 
Villiers and Aldrich. The controlling mechanism of the company s 
apparatus is reported to have been successfully manufactured and the 
remainder of the gear is reaching a final stage in design, giving every 
promise of a successful demonstration at an early date. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The connec- 
tions to the company's system at the end of 1910 amounted to 
139.776 H.P.. an increase of 10.557 н.р. compared with 1909. The profit 
(including £2.923. 128. 8d. brought forward) amounts to £110,702. 6s., 
against which has been charged interest on debentures, loans, &c., 
amounting to £31,777. ls. 104., leaving ап available balance of 
£78.925. 48. 2d., out of which the directors recommend payment of a divi- 
dend of 5 per cent. for the year on the preference shares (of which an 
interim dividend of 2} per cent. was paid in July last), absorbing £34.35. 
and a dividend of 4 per cent. for the year on the ordinary shares (of which 
an interim dividend of 11 per cent. was paid in July), absorbing £27,500, 
the transfer to depreciation account of £15,000, carrying forward 
&2.050. 4s. 24. The unsettled condition of the coal trade in the early 
pırt, and the lock-out of the boilermakers in the latter part, of the vear 
adversely affected the business of the company. Capital ex penditure of 
£110,282. 5s. 104. was incurred during the year, mainly in connection 
with the new power station at Dunston and for extensions of the distri- 
bution system. А provisional order authorising supply of electrical 
cnergy in that portion of Kenton now included in the city and county of 
Newcastle-upon-Tyne has been applied for. The directors regret to 
record the death of their late colleague, the Right Hon. Robert Speice 
Wataon. and for reasons of health Mr. T. С. Gibson does not sock re-clec- 
tion. Tae directors recommend the appointment of Mr. Frederick 
Stirling Newall to a seat on the board. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD. )-—The directors’ 
report states that the gross receipts for the year 1910 were £41,158.1 Is.2d. 
and the expenditure £17,689. 8s. 104., leaving a profit balance of. 
£93,469. 2s. 44.. added to £1,125. 2s. 2d. brought forward, making the total 
available £24,594. 4s. 64. After providing £10,592. 4s. 64. for depreciation 
on plant and machinery (£5,000). interest accrued, &c., there remains 
£14,002. The directors recommend а dividend of 5 per cent. on the 
ordinarv shares (£13,000), carrying forward £1,002. At the end of 1910 
there were connected to the company's mains the equivalent of 232.1 79 
(35-watt) lamps, a net increase for the year of 21,785. Applications pu у 
in hand for a further 6,200 (35-watt) lamps not then connected. ms 
units sold during the vear amounted to 4,101,539. and show an aoe 
of 396,331 or 10-7 per cent. in excess of the previous year, the total cost 
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per unit sold being 1044. against 1.184. т 1909, а reduction of 12 per 
cent. This reduction is largely owing to the installation of the turbine 
plant. The ratio of total costs to revenue is 43 per cent. 

STEWART'S & LLOYDS’ (LTD.)—The net profit for 1910, after “setting 
aside £70,000 for depreciation, was £162,647, and after adding balance 
brought forward (£81,163) the amount available was £243,811. De. 
ducting the interim dividends for the hali-year to June 30 (paid on | 
Sept. 30, 1910), at rate of 6 per cent. per annum upon the preference 
and 10 per cent. per annum on the preferred ordinary shares, amount- 
ing to Е59,С0), there remained £181,811, the directors recommended 
that £32,155 be placed to reserve, and that payment be made of the 
dividend for the half-year ended Dec. 31, at rate of 6 per cent. per 
annum on the preference shares (£16,500) and of dividend at rate of 
10 per cent. per annum on the preferred ordinary shares (£42,500), i 
and also payment of dividend for vear 1910 of 13. per share on the 
deferred shares (£10,625), lcaving £85,030 to be carried forward. 

UNDERGROUND ELECIR‘C RAILWAYS CO. OF LONDON (LTD.)—At 
the meeting on Wednesday the chairman (Sir E. Spever) said that all the 
companies had showa encouraging development, especially the Metro- 
politan Distriet Railway, and the lines, owing to the excellent service 
given, enjoyed increasing popularity. "nere was no truth in the state- 
ment that the Undergound Railways could not handle any substantially 
larger number of passengers than they did. Experts were considering 
schemes having for their object not only an increase of speed, but also 
an increas? in the number of trains per hour. Many millions more pas- 
sengers could be dealt with, and nothing would be neglected to bring 
about such results. Dealing with various bills before. Parliament, he 
explained that the power house scheme under discussion provided for the 
formation of a joint committee of the London Electric and District Rail- 
ways, which would be empowered to issue rent-charge stock for the pur- 
chase of the power station which those companies were desirous of obtain- 
ing, and which the Underground Co. would be willing to sell, provided 
satisfactory terms could be arranged. 1n regard to the dispute between 
the company and the British Westinghouse Co.. he announced that the 
award of the arbitrator was in the Underground Co.'s favour. The 
British Westinghouse Со. claimed from them over £83,090 for the balance 
of the price of the plant they had supplied, a chim which the company 
resisted on the ground that the turbines were defective and not up to 
contract. ‘fae company also counterclaimed for damages, mainly owing 
to the extra amount of coal consumed. The award was to the effect that 
the British Westinghouse Co. were not entitled to recover any sum from 
the company in respect of their claim, so that the company retained the 
£83,000, which covered the cost of the new Parsons installation, In addi- 
tion, the company were awarded £15,000 by way of damages, as well as 
the costs of the arbitration. The British Westinghouse Со, were seeking 
to upset the award, but the company were advised that the award was 
good, The power house was now in a condition of such efficiency and 
completeness that it was a source of real pride and satisfaction to those 
upon whom had fallen the arduous duty of its construction and equip- 
ment. 

WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)—At the meet- 
ing last week the directors! report stated that owing to the death of 
their chairman (Mr. T. Е. Kirby) Mr. F. E. Gripper had been elected to 
the vacant post. The equivalent of 1.582 8 c.p. lamps had been added 
during the year, making the total connections 60,235 8 c.p. lamps. In- 
cluding £207. 10s. 114. brought forward, the net profit was 87.411. 4s. 9d., 
which, after payment of debenture interest. left à balance of £5.361. 4s. 9d. 
The interim dividend having been paid, the directors now recommerd a 
balance dividend (absorbing £1.546. 16s, 6d.). making 6 per cent. for the 
year, leaving £2,709, 10s. 9d. to be carried forward. The agreement for 
the sale of the company's undertaking to the Corporation of Winchester 
had been sealed, but the completion of the sale could not take place until 
the special act, which was being applied for by the Corporation, had been 
passed by Parliament. As soon as the sale has been completed a general 
meeting of the shareholders will be necessary to deal with the assets 
and approve the winding-up of the company. 
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NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, AND RECEIVERSHIPS. 


NEW COMPANIES. 


ENGINEERING WORKS (ELECTRICAL & GENERAL) (LTD.) (114,598.) — 
Rey. March 9, capital £3,000 in 2,925 shares of £1 each and 1,500 
shares of 15. each, to carry on the business indicated by the title. 
Private company. Reg. oflico, 7-8, Great Winchester-street, London, 
Е.С. 

PERRY & GRINSELL (LTD.) [(114,657.)—Reg. March 11, capital 
£2.000 in £1 shares, to carry on the business of manufacturers of 
electric heating and ventilating devices and machinery accessories, &c., 
and to adopt an agreement between W. P. Perry and L. B. Thomas. 
Private company. First directors, L. Grinsell and W. P. Perry (per- 
manent managing director) Кер. office, 1 & 2, Leopold.street, 


Birmingham. 
STATUTORY RETURNS. 


ENGINEBRISG INSTRUMENTS (LTD.) —Iu return to Dec. 30 capital is 
£31,562. 10s. in 10,0С0 5 per cent. cumulative preference shares of £1 
each and 172,500 ordinary shares of 28, 6d. each. 4,250 preference 
and 72,500 ordinary shares taken up. 15s. per share called up on 


> 


4,250 preference and 2s.'6d. per share on 72,500 ordinary. £12, i 
Mortgares and charges, £3,100. 4 250 paid, 

LT.E. ELECTRIC CO. (1907) (LTD ) Return to Feb. 6 gives capital "ав 
£1,000 in £1 shares. 107 shares taken up. £107 paid. Mortgages 
and charges, £2,400. 

LODGE-MUIRHEAD WIRELESS & GENERAL TBLEGRAPHY SYND. (LTD.) 
In return to Jan. 4 capital is £50,000 in £1 shares (20,000 preference). 
23,007 ordinary and 13,151 preference shares taken up. £l per 
share called up on 3,158. £3,158 paid. £33,000 considered as paid on 
33,000. Mortgages and charges, £7,600. 

LONDON ELECTRIC WAREHOUSE CO. (LTD.)— According to return to 
Jan. 18 capital із £1,020 in £10 shares. 8 shares taken up. £10 paid 
eaving £70 in arrears. Mortgages and charges, nil. ' 


MORTGAGES AND CHARGES. | 


GILBERT ARC LAMP CO. (LTD.)— Particulars of £5,00) debentures 
created Feb. 1, have been filed. the amount of the present issue being 
£3,500. Property charged: Company’s undertaking and property, 
present and future, including uncalled capital. No trustees. 

JOHNSON SECRET WIRELESS TELEGRAPH & TELEPHONE TESTING 
SYND. (LTD.)—Debenture, dated Feb. 20, to secure £50 or £102, as 
case may bo (as in debenture provided), charged оп all new machinery, 
plant, &c., to be purchased by company out of £100 to be advanced 
by Е. G. Lloyd and others by moieties of £50 each as required. 

SUNBEAM LAMP CO. (LTD.) — Issue, on Feb. 27, of £1,000 debentures 
part of a series of which particulars have already been filed. | 


RECEIVERSHIPS. 


CONNOLLY BROS. (LTD.)— Notice of the appointment of J. M. Hen- 
derson, 2, Moorgate street-buildings, E.C., as receiver and manager, 
by Order of Court dated Feb. 24, has been filed. Mr. Henderson in- 
forms us that he is preparing a statement of accounts. 

COWANS (LTD. )— Notice of the appointmeut of C. Cooper, 33, Princess- 
street, Manchester, as receiver and manazer, on Feb. 27, under powers 
contained in debenture dated May 4, 1929, lias been filed. 

EXPRESS CABLE INVENTIONS (LTD.)—Notice of the appointment of 
К. Н. Gillespie, 294, Charing Cross-road, London, W.C., as receiver, 
on March 8, under powers contained in debentures dated Feb. 3, has 
been filed. 

SWITCHGEAR CO. (LTD.)—Notice of the appointment of H. Keeling, 
1C9, Colmore row, Birmingham, as receiver and manager, on Feb. 27, 
т powers contained in debentures dated Aug. 5, 1905, has been 

ed. 


CITY NOTES. 


сафин 

MEMORANDA (March 16).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 2344. per oz. Consols 801—811 for money; 81—81} 
for account. Consola Pay Day, April 1; Stock and Shares Continuation 
Daye, March 22 and April 10 ; Ticket Days, March 23 and April 11; Рау 
Davs, Match 24 and April 12; Mining Shares Carry Over Day, March 21. 

Prices or МЕтА1З (Londoa).—Copper, carb, 554 ; three monthe, 
551. Lead, English, 153-13); foreign, 151—134 cash, 154 —15; 
three months.  Spelter, 221—235. Tin, English, 173—179; foreign, 
1778 cash. 1774 three months, Iron, Cleveland, cash, 48/3, three 
montł s, 49,0. 


CALLENDER 8 & CABLECONSTRUCTION CO. (LTD.) —Mr. T. H. Petersen 
has been appointed acting secretary, to fill forthe present the vacancy 
occasioned by the death of Mr. H. E. Harrison. 


CITY OF LO DON ELECTRIC LIGHTING CO. (LTD.).—Warrants in pay- 
ment of the balance dividends for the year 1910 on this Company's 
preference and ordinary shares have been duly posted. 


COLNE & TRAWDEN LIGHT RAILWAY CO. —At the recent meeting 
it was reported that 2,140,460 passengers were carried ducing the past 
year, an increase of 190,601. А dividend of 6 per cent. was declared 
and £500 was added to reserve. 

COMPANIA ELECTRICIDAD LUZ Y FUERZA DE JUNIN (ARGENTINA).— 
The shareholders on Jan. 31 approved the sale of the company's under- 
taking to the Cia. de Electricidad de la Provincia de Buenos Ayres. payment 
to be made in 6 per cent. shares at 80 per cent. 

FARNHAM GAS & ELECTRICITY C0.— At a recent meeting the chairman 
(Mr. A. C. Nash) stated that the bill incorporating the company and con- 
ferring powers to supply electricity had become law. The gas company 
was established in 1834, and started by charging 15s. рег 1.000. Ву the 
reorganisation, if they could not sell gas they could sell electricity. 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN. (LTD.) — А 
quarterly dividend of 1} per cent, forthe March quarter is announced. 


8T. JAMES’ & PALL MALL |BLECTRIC LIGHT CO. (LTD.)—The Right 


Hon. Gerald W. Balfour has been appointed a director of this company. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed March 31 a epecial settling day in £48,000 additional 4 per 
cent. guaranteed debenture stock of the Central Electric Supply Co. 
(Ltd.). The Committee have been asked to appoint a special settling 
day in and grant a quotation to a further issue of 22,735 £1 fully-paid 
P deos pun 1 650,000 01 Wireless Telegraph Со. (Ltd.) and to allow 

ы , я per cent. i nt 
Coe f Egypt (Ltd,) to be uod. t “aponte stock of the cud 
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ELEOTRIO TRAMWAY AND RAILWAY reiros Aem LLL 
ELEOTRIO TRAMWAY AND ДАШАТ TRAFFIC ELECTRICAL COMPANIES’ SHARE LIST. 


a MM Ве c cC Last Rats Busines 
oa 
—— AOOREOA Divi- NAME per скит. DIVIDEND | Wege ro 
a LINE, Aaa oz Dec. Ni: a a Ф рано Ymipgo| DUR | Mar 15 
ч 5 weeks. | mount. | (a) High-| Low- 
" | É ^ = Electricity Supply. Sad est. | ost, 
d "at Aberdeen Corporation .... Е + вво i 20 о = ге Elec. Sup. Ord, m.. 519 O| Mar, Sep 8: i 8} 
` Airdrie ©0008 08086 09 ETER) NE per n фооосо оо ооо 4 12 3 Feb, Au "e. 
^a до Antentine ее H t -65,241 4| 10| 6/0 :Do. 6 per Cent. Cum. Second Pref. 11:177 513 0| Feb, Aug | I0 108 
упе ...... H + 538 fi St 49.1 Do. 4$ рег Cent Deb. Stock (red.) ...... 4 7 6| Jan, July 102 „> 
BY $19), 1p картай ооеоненен, T Е 45 1 : ae Brompton & Kensington Elec. Sup. Ord. . 6 В З | Магећ....| 71 № 
р ходе со ооо о чоое ! р е п ге #Фэзэозооезоеовео ве = 4 9 Маг, ee ‚о 
| Рене Barrow ...... a Me t T 59 Ж St. 5% чета! Elec. Sup. Со. 4% Guar. Deb. Stock 3 17 ; une mot T "n 
0р, tly Bii Electric Trams, | td... + -— 148 9. 2/6 | Charing Cross (W. End & City) El, Sup. Co. 511 0 eb Aug | <А, 44 
ее ена азов ee + + 9,312 5 12 Dc. per Cent. ef. оосоосовоосооев оо о е 4 17 0 | Feb., Aug 4%) ee 
Birming п rs ae + 605 if St % | Do. 4 per Cent. Deb. Stock (red.) ...... 4 2 6: Jan, July | 95} .. 
| р pura C DUE don eie " — 854 i d А pe 4 Uf SLE Deb. ie (red, кейж 4 80 н MC И 
RY ty T ee в | Á е n e a ng о um. Pref, " ee ee 
к m. Bolton Corporation........ T + 2,614 5 3/0 tuhelsea Electric Supply Огд.........ә°ә»... z : о ИУ V. ut 
P tus Bombay НН + + 782 ifi St. | 4$% j Do. 4} рег Cent. Deb. Stock (red.) ...... 4 9 0| June, Dec | .. | .. 
B а: согрога on.. n + 4,855 10] 6/0 | City of London Electric Lighting Ord. .... 5 13 0| Feb, Aug | 127. 12 
Brighton Corporation. . .. - + 108770 10 $2 px GperCent.Cum.Pret. isee.: 4420 Jan July | 1% 124 
puteos poi incase T t 342 t. o о. per Cent. Deb. Stock (red.) ОВТ 4 1 О | June, Dee va ix 
B ams & Carriage .. + + 1,587 # St. № Do 4f рт Cent. 2nd Deb. Stozk \теа.).. 4 76 an, July . "m 
))) de tes urnley Corporation ...... + 371 S| .. County of Durham Elec. P. D. Ог4д......... Ар Jam. Oct | .. e 
enl isi s Burton Corporation ...... = + 292 5 5 Do. 5 рег Cent. non Cum. Préf. ausos 8 00 pril, Oct = 
a iey Bury Corporation ........ T t 1224 10| 4 County of London Elec. Supply Ord. ...... 5 19 6 | Feb, Aug 73 
М] реве Calcutta Tramways Со..... = + 32,066 10 6/0 о. 6 per Cent. Cum. Pref. ...... PLANE 516 0 ar, Sept ES 
ustees vamborne-Redruth ...... = - 51 | St.| 44% | Do. 4l per Cent. Dab Stock (red.) ...... 4 1 6! Jan, July 106} 
Cardiff Corporation........ + + 2,460 | 5%. 4% Оо. Second Deb. Stock ооо оф ооо е о 4 7 6 ау Ov. 102; 
HOSE ыз СауөһШ].................. + + 65 5! 2/0 Folkestone Electrici S l Co Ord. LJ T 
s UN Central Loxton Rl Бы ty Supply Co. РЕ 516 0 pril, Oct - 
ui, Chatha & Dist. Lt Fee оо = em 1,911 5 2/6 Do. 5 per Cent. Cum. ег. оосовзоооооо о 4 13 0 аг, Sept p" 
EY aes Chatham & Г PEL. Ое ба Т - 55 [1 5+ 2° о. el Ist Deb. Stock (red) ........... 410 0 eb, Aug EC 
and Dus + 1,109 ove Electric Lighting ORG sse ei ВО 5 19 3 | April, Oct á 
ШАРК City of Birmingham ...... + — 89 | St. | 41% | Isle of Wight E. L. & P. Co. Deb. Stk. 536 : 
чш EO chester Corporation .... + + 15 5 5/9 Renslz.gton & Knightsbridge Ord.......... 5 16 0| Feb, Aug к 
"nu rk Electric Trams Со..... T — 91 5 6% Do. 6 рег Cent. Ist Pref. ..... VER Gades S © O| Jan, Jul 
Wek ey Devonport & Dist. Trams .. + + 227 [| St. | 4% | Do. 4 per Cent. Deb. Stock (red 22:27 4 Q jd Z 
ied Dover Corporation ........ — + 514 K St. 4% Kensington & Kngtbg. Co. & Notting Hill 5 m 
Dublin & Lucan Railway .. - + 20 | š Co. (Joint Station) 4% Deb. Stock (red.) .. 1 0| April, Oct 
Dublin United ............ t + 846 [iSt | 4196; Kent Elec. Power Co. [rred Deb. Stk....... 7 0 an ‘July 
Dudley-Stourbridge ...... + + 54 311/2; London Electric Supply Ord 1:517 1 6 A dé - 
dl undee Corporation ...... = + 5 5 3/0 | Do. 6 per Cent. Pref..... ее реа 17 0 | Mar Sept 4 
Б East Ham Council ........ t + 2,074 11514 Do. 4 per Cent. Ist Mort. Deb .......... 50 ап, J y 
3d тат сана "d иш: re as — = 661 5| 2 Metropolitan Electric Sup. Ord. ......... 17 6 pril, Oz 41 k 
еә; iig R Dist. Trams .. H + 530 5! 2/3 Do. 4j рег Cent. Cum. Pref.. i T 17 6 | fan, July кз 
asgow Corporation ...... t 41,051 $ 4 % Do. 4$ per Cent. Deb. Stock Ist Mort.... 6 6 une, Dec ae 
Glossop Trams....... T + + 2 314 | Do. з per Cent. Mort. Deb. Stock (red.) О 6! Jan, July da 
р и огра. үне + х. ..|44% | Midland Elec. Corp. for Power Dist, 4} Ist 
э Great Northern & City Rly + + n 1/6 Ме "Él c. Supply Ord... IUNE 15:10 A ys 
& MPH S * x t 486 5 i weastle Elec. Supply Ord............... 10 O| Feb, Aug M 
eenoc ort Glasgow .. + 931 5 5 és о. 5 рег Cent. non Cum. Pref. ........ 0 0; Feb, Aug 
abe Hartlepool Tramways .... T t 37 4, 100 44%! Do. 44 per Cent. Ist Mort. Deb. ...: A" 10 О | Jan, July n 
por Hastings Elec. Trams Co. .. — ~ 75 || 100) 5% | North Metro. Elec. Power Suo. 5 Morts..... 0 6 { 93 
cR Hong Kong .............. T t 8498 11 5% orthamptan Elec. Lt. & Р. Ог]. ..... даб 18 0 
TUM Huddersfield Согра. eae t + 4744 {| 5% | Do ау о сн 6 Q0 15 
liford Ога НОП, «rase vas t + 6,484 |] St. | 4% |, Do. 4% Debs. ОО eee ees 13 0 Ка 
P r HON + 1,305 10; 10/0 ,f Notting НШ Electric Ord............... 17 6 124 
H Кеа Ilkeston District Council .. = — 247 S| 4/3 |fOxford Electric Ord. ...............; .. 1 6 
го Ipswich Corporation ...... t + 1,016 [St | 4% | De 4% Deb. Stk. те ds a 
d Isle of Thanet Со. ........ — + 377 5 50 St. James' & Pall Mall Elec. Ordi. i eee vis 12 9 8 
1), dx Ж АТОМ .............,,... + + 85 5| 3/6 Do. 7 per Cent, Pref...... O 16 6 Ц 
ЕНУ. Corporation. si in + + 492 || St. | 3$% | Do 3} per Cent. Deb. Stock (red.) ..... 19 6 s 
Idderminster & District .. + + 20 бә Smithfield Markats Electric Sup. Ord...... và 
Imarnock Corporation .. + + 273 4/0 | South London El:ctric Supply Ord........ 18 6 F 
Lanarkshire Trams Со. .... + + 54 | 56| 5% | Do 5% Ist Mort. Stock (гз4.)........ l6 0 Sí 
„Lancashire United ........ + + 231 .. | South Metrop'n Elec. Lt. & Power Ord... X = 
п&їоп............,, = - 87 09 120. 7 рег Cent. Cum. Pref. .. —— 4 9 » 
r^ Corporation ........ ae 44% | Do. af Ist Deb. Stock (red.).......... 3 то x 
T" cester corporation.... 2/6 | Urban Electric Supply O.d. ....... РОТ i—i 25 s 
à Leith Corporation ...... 2/6 | Оо. 5perCent Cum. Pref. ....... И 1—2} n kn 
7 үе Corporation ...... St. | 44% | Do. 4$ per Cent. Ist Mort. рер... e| 831—850 |5 $3 d 
ose verpool Corporation ... 5/0 |tWestminster Elec, Sup. Ord...... s rg e 74—83 |519 6 8 
Vi ЕН " 2/3 43 per Cent. Cum. Pref.. ооо ов оф ое 5 —$ 4 3 6 ae 
il il. ` : 
m "London County Council ns 2619 Electric Railways and Tramways. 
= London United 2. и .;, | Bath Elec. Trams Pref, Ord............. | — T «ә 
в Lowestoft Corporation... 0/6 | Do. 5perC:nt. Cum. Pref. .......- e == 6 13 6 e» 
Ex Maidstone Corporation |, HE Do. 4$ Ist Mort. Deb. Stock (red.),...... 8: 560 — 
fred Manchester Corporation... 563 41% | B'ham & Midland Trams 44 Ist Deb. Stock.| 83 —0 |5 0 0 <. 
: de . 4% | Bristol Tramways & Carriage Ord. ........ 74—3 900 
м Mersey Railway (E E r 103 57 
Merthyr Wei pua а d 8 4 | Do Cum. Pref. ееооореоое о ө еоооовоое 81—81 4 1 46 es 
Metropolitan Dist. Railway.. 1,143 4% | Do. 4 per denk Debs. eitis] 101 —102 | 3 18 "3 e. 
— Metropolitan Elec. Trams MA 1 139 ee h Electric araction Ord. оооу» о ооо 1j —2} ee 11 
etenn Middleton... "22 x Do. брег Cent. Cum. Preí, VAN ahs ee 4 $ —5 is 4} 
m Nelson Corporation: 277 5% | Do. Sper Cent. м Реьз.........| 9 — 510 96 
Newcastle-on- Tyne Corn. 260 4$% | Do. 44 per Cent. 2nd Deb. Stock. ess 25 —80 |510 0 Vs 
Newport (Mon.) ...... Uu ta Central London Ordinary Sto:k ... .......| 65—68 |4 7 6 66 
im* orthampton Corporation. . 4 o Do. 4 per Cent. Pref. Stock КК a Oe о о 54 —85 4 13 0 854 
Em ` 2% Оо. Deferred Stock PCCP Fee eesecene ео а 48 —b50 4 0 0 48 
305 4 Oldham, Ashton & Hyde 10 о Н 
pe Idham Corporation 186 4% =o. 4 per Cent. Debs........... “+... 401 —103 | 317 9 ~ 
Perth (N.B.) Corporation. 2 2/6 City of Birmingham Trams, 5 % Cum. Pref.)  4i—5 500 ө 
PT Perth (W.A.) Elec. Trams 102 495 Do. 4 per Cent. Ist Mort. Debs. VETERA Y —1 400 e» 
nosti? eterborough . 13 119% | City & South London Rly. Con. Ord. ..| 294—304 1 417 6 30 
he pë ortrmouth Gorcorition . 95 5% Do. 5 percent. Perp. Pref. (1891) ......| 107 —10 411 9 co 
ee НО 2 о аа UM oe 412 6 5 
Ie Preston Corporation ooi: 41 5% Do. (1901) ecc эвоотооо ооо ооо тово 98 —101 4 19 0 ee 
Rotherham Corporation... 29 33 le (1903) mi Bici ee оовоо DERE 98 101 4 19 0 on 
"P Rothesa 4% Ё spor Cent. Perpstual Debs.........] 102 —102 | 3 18 3 os 
И у Salford Corr ко tic фооофооо 5 Dublin nited Trams, 6 Cent. Pref. eve 121—131 4 10 € ed 
E Shes poration ..... 9 12/0; Gateshead and District Trams Ord......... 1—8 617 0 ce 
init Sheffield Co aj don sr di 5 ‚+, Gt. Northern & City Rly. Pref. Ord. (492).. i—i ., .. 
| Sinca ore T рога ON .... 295 .. | Hastings & District Elec. Trams, 6% C. Р. i —1 š ce 
South Metro ean et $58 St. 44% Do. 4$ Deb. 5$їюск.............„...... 7 —7 $ 15 6 
ciel South Staffs’ DIE 37 ae Imperial Tramways Ord. ee ee i обо с 3 —3} oe 
| | South t ***c5909800060902, 59 vs 1Do. 6 per Cent. Рге!........... оофовоо 4) —5 x 
dot Sou ams ОП asus va eias 29 44% | Do. 4[ per Cent. Debs. ................ 70 —72 |6 50 
v Reni с: ; т Не MERE 
"7 Stalyb'dge Hyde,&-., Jt. B4. 45 6/0 | Lanarkshire Tramways .................. 91—106 | 512 3 
> Sunderland Согрогацоп.. 66 5% | Lancs Utd. Trams, 5% Prior Lien Deb. Stk.| 81 —83 [ё 0 6 
i i Sunderland District ...... is А | ob Ово: БЕ i A 4 2 6 
Jie ansea rams .......... el. а. v oco Фосоооо во оно, EV ee 
шр Swindon Corporation ...... 17 % London United Trams, 5% Cum. Pref. ... 21—34 es 
aunton ............. oa 2 Do. 4 per Cent. 1st Mort. Deb. Stock....| 73 —77 | 5 4° 0 
їл! ynemouth and District. vs 29 Mersey Con. Ord. tock эззезо»оо о CE 2—3 ee 
a Tyneside Trams Со. GEN MH 30 Metropolitan Elec. Tramways Ord. ооооосе в #—1 Pri oe 
Пл M allasey Corporation ated de 153: Deferred Pe eeecvecse фоеовое ecce wis, oe 
a [att Walsall Corporation еже 21 ‚Ро. 5 per Cent. Cum. Pref. *5*959000660286 H— 5 7 0 
T Warrington Corporation... 4 19,189 Do, 4$ per Cent. Deb. Stock............/ 102—104 | 4 6 6 
| pa West Ham Corporation Мар 67 121,391 Do per Cent, Db. Stk .... .........| 102 —103 |4 17 6 
T iA eston-super-Mare PUE 1 | 145 Metropolitan Railway Consolidated. **.a9]0020 46 —46} 3 0 о 
(4 Wolverhampton Co. . 66 3,662 Do. Surplus Lands Stocks..............] 66 4.1 0. 
4 Wolverham> Cor EE 38 246 Do. 3 - Cent. Preference A - 0 
js “отоо о 14 7 2,007 - Бы, per Gent. “А” ference «a saes A i HE. 
ан exha 9$9**9500c00c000€5 , + : а e | , : Ч | : 
ge Yorkshire ў ams ....] _,, 9 У 26 per ped Cent. Stock chews 93—95. 1 3.13 6! J 
orkahire Woollen District. " T 5 » а 
- - ; | we t allowance Без Ufta stade for acorued Interest, but not for redemptios, 
(a) These ты are with the corresponding period last year. * Partly electrical, | t gs шай T оодоо M fsohange oer rri have decilaed to quote these 
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RATE Warr то 
оа PER скит. Dyg, Man. 15 
LAST NAME, Mar. 15. |Ymipg| "cC" = 
zm IET est, = 
4 NAME, | : — рано [3 8. d. ae 
Divi- ы es 
2 | wey : НМА Low Telephones. M" 0 -152 [8 $ 6| "jus A 
A #06000 о es 17 
Electric Railways and Tramways— Солі —94 $ 14 € | Jan, July 24 2€ 100 2$. Amer. Call Trust $1,000 4 per Cent. Bá& | 110 —112 |311 3 Mar, Sept | 101i | 
st Peet рем А Deb. Stock... 20—99 [a 6| fes Ace | 870) 871... | 4g | Do rotae Tul SX iat Mt. Db. $ | 100 7а |519 6 Auguste. | is 
St, 3% Metropolitan District FAUNE ORE enge 86 —88 |5 2 о Feb, Aug i 3 De tho Portu Tel. 5% Ist ме Db. Stk jm. 516 € n AE | » | 
St. з | 44% First Pref. seve t Ou by Feb Aug 743 7 il 5 ноте Ога... озь 5—00 5 12 0 Feb. Aug 104i 104} 
St 3% lec. Riya Co. of London. Ltd) оа уз огл Шы, 1 oft Monte Video Telephone unn A iks |5 ig 2 feb Aug i ne | 
Und. Elec. Куз. Rent-charge| 26 — О | jan, July | (о р 0/6 Co Fret Soak 135 —138 | 4 7 eb, Aug | «| .. 
S Cent. Consoltd. } т 103 —105 3 16 » 1491 ee с National Co. Pre е А uS —10 5 11 6 [] Jos | 
s 4$ | Do { per Ceni. tp. Deb. Stock asses 248 =e 149 3) ја uy | =| St | 6@ | Бо. Det. Stock Cum. Ist Pref.........| 10.10 590 Feb, Aug o| SHY 
St. 6 De. 6 per Cent. Perp. Deb. kou) act 37 ія 4: pril, Oct Ti * | 10 6 Ро. Чы эд eum eee а. 5 —6} 4 18 une, Dec 984 oe, | 
St 4% | Do. 4 per Cent. БИК it |7 8 o|Fe,Auw| |. о вю осоре Сан cum агра еш 9 gd ке Ж 
1 4:4. | Potteries Elecite гох о Е 5 6 31! Мау, Nov | ** | ·. 5) 2/6 ! p Deb. Stock tock 3$ per ceres eae 99 zo : о : a 1014, 304 
I 6 Do 5 n [e —84 . га os " t. 2 ө b. Stock ( 60000 1004 — ril, Oct oe 
514% | Da 4 ree Cant, Dob, Бө Ю-В ро gan guy | БЕЯ De New York Telephone Co. ут. Bnd. | да 
! eooo 7] "11 ^ Oriental .................. tarte m voe e П 
St | abe | cbe. 4 per Cont Deb ms. 5% IstMiDb, “|2090 | June, De | | "ij 1 Orien т Cent. Cum. Pref. ..........| LAZIA |411 6 Jan. July | 
100 $ | sunderland Dist. Ete Tin bas with soupy] 48 417151. ов S741 1 cAr) Do “6 par Gant Red. Deb. Stock......| о ср |410 6 uly .... | 723] Де 
Sse | Do oe Erie bem $/ 39 len D| |. "OS SE BE Ate) qe дыг Egypt “#%DbSte(red)| 75 С 520 June, era eee Б 
2 as DS бозса HA соор сан EL 3 19 3 March > es oe x Ke ео Ca Pee 103 —105 |4 59| Jan July | 
eec о Оо. 4 рег n ams. cocoes в be E Аз 5 2/6 rM ОРУНУНУН 
S É Da 6 per Cone Com Бырс SM [5 о Jan July | ^ ах Do He Deb yii t, &е. м o |gen м | muy | 
9t | Ф | Do. 4bperCent рер... Ш.Ш] 8 pe iial S 9 Sp,DeMr Ju wa d 
tee 195 — ril, Oct | «= | e 
Electric Manufacturing, ве. t dA 5 30 сое рта Ыл крш ин 33 —]13c 4 8 0 pril, 
4 % Deb. Stock .... || E «490 pu ha ie 101 3 3/0 Submarine Cablag "eb Electrie ^ : : : p: 
St. до r Cable Co. Е В NES 4 April, Oct ү 0! 6% Colonial and И vj $i: 
Шым Aron Electricity e hE 5-54 476 April, Oct | *! à | Railways, Tramways, &c. 4—1 |417 6 poe 22.0; 
1 0/7: Do. 6% Cum. Pf. ТЕЕ 10—14 |4 00 ee 2 2, nne 5% Cum, Ist Pref. ...... #— |5 2 6 ү Рес j 984 
l| 2/0 Babcock & Wilcox Or EORR AULA 7 —H |6:3 4 July, Feb | +: "m 2% "бо Э Cum ЭШИП] $8 0-94 [4 86 i Of 99} | 
Но: Do. Pref isb, Cables Ord... 5—6 |416 0 | Jan, July ds cb» 2/6 Deb. Sk а 9g 101 [4 c 5 P 100 | 
5 4/0 Зда Insulated & He rt b. (red.)..| 160 —102 | 4 в 0 | Jan, pt 3| Is 4%, Do. д Stock ашын со ito 12 2 gas. Ny ae ME. 
А рег Се Mo EN ar, Ex оса «o osse sva be = | ДОРА E 
st ihe De po (дей еду уңы ар vis Чы. ш” ma i? | Feb, Aug ой 2E Бе 4% мата ро Deb. (гы)... rm E м Nov ij 7 | 
E ө оао ЕН. 122 —105 | 5 14 о, .nit bane Electric Trama. Enves iod 6 | Jan, July | 1481] 141 
S| .. | British Westinghouse f Lien Dbs, (rd.).. 59—62 |6 9 О | Jan, July | © t 4/6 | Brisban per Cent, Cum, Pref. .......-..| 100 103 | € 18 аг, Sept | 148 | 
100 6 Be е, ae Mor Deb. Stock...... 56 —ol | 7 7 61 Mar, pt „| wo 5 2/6 | Do. 44 per Cent, DbaProv. Сена... ;4А51—1481 5 80 May, Nov Hof! к 
5 | 4 А рег eo у, Perp. ist Deb.Stock 33—43 1016 0| Jan, July ©) ef s Def nba EL iy, ОКО. ....-.| 125 —128 | 4 13 3. Jan, July «d 
St BERE. НЫ 3124 7160 | Jan, Јшу) $* + [se 8% | Britis Stock е оа тень | 109 —112 |4 9 | Душ, КЕК, = m 
St. 11% 55 Do. Perpetual 2nd Ord.. 2/2793 еее d e Urs 4H—54 412 0 ап, Juiy sa ee St. 6°; 5% Come Perp. Pref. Stock...... i92 —104 4 6 6 Jan, July 031 1021 [ 
5 er's ‘Cable Соп. КЕСЕ БЕ ОУ, ау 1, SP St. {0 Е .! 102 —105 4 5 2 | 2: 2 | 
5 2/6 “Bo. 5 Peer Cent, Ist Mort Debs. (red... Masala ee May, Nov | ОЗ v. PET: dos Cn M Debe iss ARCAM E O| Mar, Sept | 9*1 e | 
5, ре sorceres ttar] and 5 6 ee ee D a emt i t 
| 2 | castnerkeliner Alc Mort Dab. (ré: Thole | $19 0| March -| -- 0 2 Be Su lire rusa di о QU SERA Ha ro 
st | 4% Do. 4$ ре Ship) Telegra ПО ene ра НН Apri Ost eel os St $ SN ie Port & City Tram, Ist Mt. | En я e. | Mar, n Au i | 
5 j dburn's ede a qu P od | Jus 2 3 , "^ os ее V — n y = "T 
| 08; Consolidated el Cone ae, ге 0 M july | | npe are аа i—i (417 6 Ја, ШУ | 
1 0/6 | Consolidated ари, -i , an, July | | э. 5 2/6 | Сасна матча н Заа 4-10 0 уар. bot] Sif 
10/73) Do. 6 per бо (Nos. 1 to 65000... о gam fus arr ie 26 | De _44% let Deb. Stock (red). : 111: Á— 4 бо MAN pM 
3| .. Crompton & Co ( St Mort. ре (гөд.).. i—1i as ar, сер oe .. [100 4% 1 c Tram Shares ............ бдон | 4 6 une, Dec dd H 
100| sig | Сот оо addas dug | il; [$90 Sept М CRGA Lc Memes В P Ns | 
1 0/71 Davis & Hip e d de "Tm 1 —1{ 556 Tole oe .. | 1/3 Cent. Deb. Stock.......... zd 994 ae | 
& Co. Ord..... о an, July 5 В | 
; o/z; | "Bo: © per Gent, Cum. Se oy eo s ЫЕ З 4 Ed ist Mt Db. 000 50) gei 1014| 418 o | Feb, Aug | 
Sti 44% Do. 4j Рег Cent. Deus VAS Sh) (63 pd) 1$4—24 |9 3 O | Feb. Aug Р Е ее мео Tune; Dec |. P 
үн, | Барзин red) | 66—20 [814 0 June, Dec | & | К", Hang Kong Tramways Co; 5 per Cont. ls C cp d.e s 95] e s 
e. Do. ( paid "Mort. Deb. Stock ( 80 —83 6 0 9 а , у ee ee 100 5% +. CDS. ..... cocco cet [I 17742 ee C Jan, y ae is 
S| 4% Ро 4per Cent, Mort. Deb. Stock (red) Ja se | am July |o sorlie Blee Trams Sh. ИИ" 93% |5 4 С] jan, July ra ee 
St) 5% | Do 5 per Cent. Corp. Ord... ATA к am, July | 8A 2 T Кас re unn PA Зее озиб В 16 0| July }.. laj e 
ih es Edmundson’s а . Pref. vicio 82 —Bo» 5 6 0 Jan, ју HE і ; 5 Do. bdo Cent. 4 » Ditto ...cccecceces 1 — |t 4 1 9 an, uly Ер s 
5 pA 6 per Cent. Eu rt. Deb. (red.). . —1 oe Jan, y oe ee 100 Do. per oi ооо ооо ь 1 —1 4 16 ап, uly e 
` t. Ist Mo i uly .... 5 6 Lisbon Elec. Trams. 3. —9 5 1 6 ul .. | 
St. 144% ео ое 14—24 | 6 16° о July | | e] 885^ 6 per Cent, Cum. О ИГТ 8 2 о Jan, Jur | aij : 
2.7 | Есш Е ыла des Vim qr LAPIS Ad E 100| 0/73 | De Соте. Бев. Mort Deb& «^| 90 —98 15 8 0 . 93, 
2 209; Do. 7 per fent. Perp. 1st Mort. Ра ое о far, Sept | +: t Mila qus 5% Deb. Stk. 5:33: $0) A. o | Feb, Aug | ii 12. 
"o 4% | Do 4 jectric (1900) 5% Cum. Pref. . (IDE £13 О Feb Aug ial ii t| 5% | Manaos Trams and Lt. Co. 5% Debs... ere 5 .. 1904 9 
"P " @з...... —127 150 0 
S. 1% "Dor 4 per Cent. lat forks Обете, | Se 1 8 0| Feb, Aug Г" 1100] 5% | Manila Elec. Ry. $1, 2000 Gold Bon ee toe ae 5 40) - 103, 9 
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International Symbols, 

WE desire to draw attention to a letter of protest in our 
Correspondence columns from Mr. A. P. Trorrer, who 
criticises the symbols suggested by the unoflicial conference 
of the International Electrotechnical Commission held at 
Brussels in August of last year. These symbols were 
published in our issue of the 3rd inst, and the recom- 


mendation to which exception is taken 13 to the effect that 
capital script letters should be reserved for the represen- 
tation of magnetic quantities, constant or variable, and 
such letters accompanied by a subscript “m ” should be 
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reserved for the representation of the maximum values of 
magnetic quantities. It will be noticed that nothing is 
sald about vectors, and it is rather curious that a specific 
reference should not have been made to such quantities. 


а 
Оск revlers are very familiar with the usual block 
letters, such as I, Н and B, which are now generally used 
to denote certain vector quantities in magnetism. We 
quite agree with Mr. Trorrer that there seems little 
reason to introduce script letters for this purpose; such 
letters are not so readily available and, moreover, they are 
not so easily distinguished; and, after all, ease in reading 
is а point of considerable importance, In manuscript it 
may perhaps be a little more easy to write seript than 
block letters, though there is really very little difficulty in 
so writing capital letters as to convey the idea that block 
type is intended. There is, however, а further point. We 
have become so accustomed to these block letters that B, for 
example, when seen in an equation is at once known to 
stand for flux density, irrespective of whether it is a vector 
or not. This is certainly convenient, for much mental 
effort is saved if the equations are self-explanatory. There 
oucht, however, to be two types of letters for this purpose, 
one of which would indicate the physical quantity and the 
other a vector of that quantity. It is possible to 1ntroduce 
some moditication for this purpose, and we certainly hope 
that the script letter will be avoided. | 
ae 
The Electrical Education of Architects. 
PRACTICALLY every electrical engineer has at one time 
or another expressed his candid opinion of architects in 
hasty terms. Like Dr. JouNxson, their defects from ап 
electrical point of view are due to ignorance—mere ignor- 
ance; and it is for this reason that consulting engineers, 
Wiring contractors and manufacturers so often inveigh 
ngainst their shortcomings. Every electrical engineer can 
think of plenty of examples of what we mean for himself. 
He сап remen:ber lift shafts designed with no place for 
motors; girders placed just where the fittings are supposed 
to be fixed ; important alterations suddenly made at the last 
moment without consulting those most concerned ; no 
attention paid to colour values of walls or ceilings from the 
lighting point of view ; also an intense desire on the part 
of the architect to accept the lowest tender for electrical 
work, irrespective of the reputation of the firm concerned, 
and with no thought of the convenience of those who have 


to use the installation afterwards. 
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Pror. К. Simons, of Jena, in last week's issue of the 
* Elektrotechnische Zeitschrift,” expresses an opinion on 
this question from the German point of view. We com- 
mend our readers' attention to this article. The architect 
turned electrician is an excellent example of a * little 
learning being a dangerous thing.” He knows the rules 
of the Verband Deutscher Elektrotechniker by the book. 
Put he is not good at applying them. Neither has he that 
higher knowledge which recognises when it is permissible 
апа even necessary to break rules to obtain what is desired. 
General rules cannot be framed to apply to every possible 
condition. They are at best only a guide or a standard of 
what is required. It is in adapting them to particular 
cases that the architect fails. This is Prof. Simon's indict- 
ment. What is his remedy ? To educate architects better ; 
to give them, while they are still being trained, a course 
of electrical theory more suited to their subsequent needs. 
He points out that the syllabus in the German technical 
school is greatly lacking in this respect. The subject of 
electricity is taught too much from the physical point of 
view. Considering all the other subjects about which he 
must possess some knowledge, it certainly cannot be ex- 
pected that the young architect should go very deeply into 
eleetrieal engineering; but what he does learn should be 
of a practical nature, such as is likely to aid him in his 
future work. 


National Physical Laboratory. 


THE annual report of the Executive Committee and that 
of the Director of the National Physical Laboratory on the 
work carried out at the Laboratory during the past year 
show that considerable developments have taken place, as 
will be evident from the account that we give elsewhere in 
this issue. The completion of the national experimental 
tank, for which the testing equipment is now installed, is, 
of course, the chief event of the year, and its importance 
cannot be over estimated ; indeed, it must have proved a 
revelation to many of those who were present on the occa- 
sion of the annual inspection of the Laboratory last week. 
Electricity plays no small part in the equipment, the 
carriage for towing the models being electrically driven by 
four motors, the speed of which has to be most carefully 
controlled and maintained absolutely constant throughout 
the experimental run. As regards other extensions, we 
noticed that new metallurgical buildings are in course of 
erection, whilst plans for a new building for optical re- 
search have also been prepared. | 
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Ix the electrotechnical department, an interesting new 
development is the testing, at the request of the Board of 
Trade, of the visibility of ships’ lights. As indicating the 
reliability of metal filament lamps for general use, we may 
mention that we noticed a number of records of life tests 
on the well-known Osram lamp, which showed that less 
than 10 per cent. of the lamps had failed after a run of 
9000 hours. Аз official figures of this nature are of con- 
siderable value we may also mention that these lamps, 
which were rated at 52 с.р., 40 watts and 200 volts, gave 
35b cp. with an energy consumption of 1°33 watts per 
international c.p. at the start, and their candle-power 


and efficiency had only decreased to 534 с.р. and 143 
watts per c.p. respectively at the end of 2,000 hours. This 
result is certainly very satisfactory, as 1s also the fact that 
the few lamps that failed before the completion of the test 
in each case had a life of about 1,700 hours. А research 
now being conducted, which should prove of considerable 
interest to central station engineers, is in regard to the 
effect of a railway journey upon the accuracy of supply 
meters ; whilst the tests on insulating materials and on the 
heating of cables and lamp sockets, and the work of pro- 
viding standard metal filament lamps, are also worthy of 
mention. 


Electric Pumps in Horticulture.—' ' The Times Engineering 
Supplement " states that the small cultivators in the immediate 
neighbourhood of Seville are rapidly substituting electric power 
for the old пома or endless chain of buckets worked by a mule 
or bullock, with which they have hitherto raised the water from 
their wells for purposes of irrigation. The Electric Company 
of Seville made arrangements for supplving current over the 
horticultural zone, which extends for some 2 or 3 miles round 
Seville. and within the first vear 56 installations were connected 
up, with a total of 362 н.р. The current is paid for by the hour, 
according to the size of the motor. А 5 н.р. motor costs 64d. 
per hour. and raises 65 cubic metres in that time, tlie working 
cost thus being slightly less than 0:1d. per cubic metre. 


P The Laying and Maintenance of Transmission Cables.— 
Correction. —W'e regret that the following errors should have 
occurred in our report of Mr. Snell's remarks on Mr. Vernier's 
Paper on this subject: The percentage of ash in the compound 
referred to by Mr. Snell should be 35. not 27-5, while the de- 
grees of temperature are measured on the Centigrade and not 
on the Fahrenheit scale, 


Variation of Candle-power of Incandescent Lamps with 
Frequency.—In a recent issue of the " Electrical Wcrld " 18 
given an account of some tests made by Messrs. E. B. Kiely and 
Н. P. Wasserboehr, jun.. on the variation of candle-power 
throughout an alternating-current су е. The curves of candle- 
power approximate to a sine wave displaced from the axis 
of abscisse. In the case of a 25-watt 114-volt tungsten lamp 
at 25 eveles, the candle-power fluctuated from 74 to 131 per 
cent. of the average candle-power (obtained by a planimeter). 
А 22c.p. tantalum lamp at the same frequency showed а 
fluctuation from R4 to 119 per cent., and a carbon glow lamp 
only from 92 to 109 per cent. On higher frequencies the ampli- 


tude of the variations for the metal filament lamps was much , 


less. Thus. at 60 evcles the 25-watt tungsten lamp showed 
a variation from 90 to 112 per cent. of the average candle- 
power. Plotting percentage variation against frequency, the 
metal filament lamps show a point of sharp curvature between 
25 and 30 cycles. Dr. Clayton Sharp, in a Paper before the 
American Institute of Electrical Engineers, gave tests on an 
8 c.p. carbon lamp some time ago, and called attention to a 
possible critical frequency between the above limits, so that it 
would seem desirable to adopt a frequency for incandescent 
lighting slightly above the point of curvature. 


Wrecking a Bridge by Electricity.—" The Times Engineer- 
ing Supplement” reports an interesting recent application of 
electricity in connection with the wrecking of a wooden bridge 
which was to be replaced by a steel structure erected on the 
old piers and abutments. The county authorities purchased 
the bridge from its original owner, who agreed to remove it in 
30 days. Several wreckers declared that it would be impos- 
sible to pull the structure down in the time without damage to 
the piers. which would probably have been injured if dynamite 
had been used: while И the bridge had been burned, probably 
the masonry would have been damaged by the heat. At the 
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expiration of the 30 days an extension of one week was secured. 
About this time an electrician proposed to burn the structure 
apart by means of wires heated by electricity. Each span was 
composed of nine chords of three timbers, and the plan was to 
cut each of these 27 sills simultaneously, so that the span would 
drop into the river between the piers. Fifty-four wire loops 
were employed to wreck each span, and the work was done 
a single span at a time.  Sufficient current was used to heat 
the wires to a cherry red. Опе heur and 40 minutes elapsed 
from the time the current was turned on until the span fell, 
the timbers falling into the water well inside the piers. The 
whole operation occupied a few hours; the current was first 
turned on at 5 a.m., and at 2 p.m. the last span fell into the 
river. 


“Мое on Electrical Waves Occurring in Nature.’’— At 
a recent meeting of the Roval Society à Paper on this subject 
was read by Dr. W. Н. Eccles and Mr. Н. Mooris-Airey. The 
authors pointed out that the occurrence of a lightning stroke 
must in general give rise to either a solitary electric wave or a 
train of electric waves which would be propagated from the 
centre of discharge to unknown distances. These vagrant 
waves joined with other natural electric phenomena to cause 
disturbances—technically called “ atmospherics "—1n е 
receiving circuits of wireless telegr aph stations. Among these 
other phenomena might be mentioned charged hail or rain 
striking the air-wires, and earth-air currents. The Paper 
described an endeavour to determine the proportion of atmo- 
spherics of distant origin. The plan of attack was as follows : 
One of the authors in London and the other in Newcastle 
arranged receiving apparatus just as for the telephonic recep- 
tion of signals, and simultaneously listened, at prearranged 
times, for atmospherics. A hand record of the time and 
intensity of each strong atmospheric was made on paper ruled 
to represent 10 seconds of time per inch. By arranging the 
periods of observation to include the midnight time signals 
from the Eiffel Tower or from Norddeich, the time records 
of the two observers could be accurately co-ordinated. The 
observers exchanged copies of their records and counted the 
number of marks coinciding in time. The results tend to show 
that about 70 per cent. of the atmospherics audible at two 
stations 270 miles apart are due to vagrant waves propagated 
from electrical discharges that take place at possibly very 
great distances. 


Applications of Electric Heating.—In his third Cantor 
lecture at the Roval Society of Arts on Monday last Prof. 
J. A. Fleming, F.R.S., in dealing with the applications of 
electric furnaces, first considered those cases where electric 
heating had no rival. In this connection he described the 
manufacture of carborundum (carbide of silicon) and graphite 
by the Acheson Company at Niagara Falls, of aluminium at 
Kinlochleven (described in THE ELECTRICIAN of December 4, 
1908), of calcium carbide, cyanamide and quartz glass. The 
fact that utensils manufactured of the last-mentioned sub- 
stance could be plunged when red hot into water without 
damage was, the lecturer explained, due to the very small 
coefficient of expansion of quartz glass. A number of quartz 
glass vessels. supplied by Messrs. J. J. Griffin & Sons, were 
exhibited. including a thermometer reading to 600 deg. Prof. 
Fleming then passed on to consider the application of electric 
heating to the production of iron and steel. and, in order to 
make clearer the processes involved, he explained at some 
length the properties of а, В and у iron. This theory of a, В 
and y iron was not, he mentioned, universally accepted, but 
there was undoubtedly a great difference in the properties of 
iron at 100°C. and at 1,000°C. If iron at a high temperature 
were slowly cooled, a peculiar generation of heat took place at 
certain critical temperatures, depending on the percentage of 
carbon present. This feature Prof. Fleming illustrated very 
effectively by means of a long red-hot wire suspended in front 
of a magnet. As this wire cooled it was observed that at the 
instant when the iron wire became magnetic and was attracted 
by the magnet a marked elongation took place, due to the 


evolution of heat as the iron passed through the critical state. 
After referring to the Bessemer and Siemens-Martin processes, 
the lecturer stated that an advantage of the electric furnace 
for producing steel was that all the sulphur and phosphorus 
could be removed, whilst * serap ” metal could be converted 
into cast steel at a low cost. In this connection he mentioned 
that steel could be produced in this way at about 54s. рег ton, 
taking current at „$d. per unit and excluding the cost cf the 
"scrap" metal. The effect of varving the percentage of 
carbon m steel was next discussed, and also that of the addition 
of vanadium. The presence of this latter metal improved the 
dynamic qualities of steel very materially, this quality 
being measured by the number of shocks required to produce 
fractures on the other hand, the addition of nickel had the 
opposite effect, although it might raise the elastic limit. Finally 
Prof. Fleming explained the importance of ferro-allovs for 
producing, bv their addition in an electric furnace, steel of any 
required. percentage composition, and summed up the claims 
for the electric furnace bv stating that it could make from any 
steel, metal of anv desired composition, without contamination 
from sulphur and phosphorus. In his concluding lecture next 
Monday Prof. Fleming will deal with domestic applications of 
electric heating. 


Electric Furnace Progress.—‘ The Times Engineering Sup- 
plement” states that an electric furnace, during the last few 
months, has been working successfully in Sheffield. The 
furnace is designed for two-phase current. The two electrodes 
carrving the A and B phases respectively enter the furnace 
through the roof, and there is another carbon terminal em- 
bedded in the dolomite (or magnesite) lining which acts as the 
neutral return. For this arrangement the advantages are 
claimed that during melting from cold there are no оне 
fluctuations in the load, and that after the charge is melted 
the passage of the current sets up circulatory currents which 

rapidly bring all parts of the metal into contact with the refining 

slag. Another feature is that the terminal connections are 
not permanently fixed to the ends of the electrodes, but, being 
easily movable, are kept near the points where the electrodes 
enter the furnace. In this wav current losses in the electrodes 
themselves are reduced to а minimum. It is reported that the 
smoothness of running during melting was especially notice- 
able, and that when the final refining slag had been made the 
metal became sound and **dead-melted ” 
rapidity. By analvsis the steel was found to be excellent, and 
during physical testing it proved itself equal to the highest 
class crucible quality. | 

It 1s reported that a new undertaking, the Stavanger Electro- 
Staalverk Co.. with a capital of £25,000, has been formed for 
the purpose of converting iron and steel scrap from broken-up 
vessels into high-grade steel by means of the electric furnace. 
The factory is to be erected at Jorpeland, near Stavanger, 
where 2.500 н.р. is available. It is to be equipped with rolling 
mills, hammers, and a steel fcundrv. in addition to the furnaces, 
while plant for the rolling of tinplate may be added subse- 
quently. Another company will adopt the Grónwall process, 
and propose to utilise 12.000 H.P. of the 30,000 н.р. available 
at the Boile Foss. a waterfall near Arendal. The Hen smelting 


works, of Trondhjem, are stated to have decided to adopt. 


electric smelting, and trials are being made with a furnace of 
1.000 H.P.. chiefly in connection with copper. It is expected 
that a second furnace for the smelting of iron, capable of pro- 
ducing 9,000 tons vearly, will be started in the spring. 


Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 

Assab —Perim ....... esse. July 8,1909 ... — 

Malta— Трое April 20, 1910 ... 
Latakia—Palura  ............. . May 26,1910 ... 
Tourano—Amoy ............. Sept 25, 1910 ... 
Teneriffe—St. Louis ...... ..... Oct. 27, 1910 ... 
Constantinople—Odessa......... Feb. 14, 1911 ... — 
Madagascar — La Reunion ... Feb. 19, 1911 ... Маг. 16, 1911 
La Reunion— Mauritius ...... Feb.19,1911 ... Маг. 17, 1911. 
Zante— Corfu ......... eres . Feb.26,1911 ... == 
Cayenne—Salinas ............... Маг. 15, 1911 ... 
Bathurst—Bissao ............... Маг. 22, 1911 ... 
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Constantinople Telephone Concession.—It is announced 
that the concession for the establishment of a telephone 
system т Constantinople has been definitely awarded to Mr. 
Н. Laws Webb. who, as we have already announced, is acting 
on behalf of an international syndicate, including the British 
Insulated and Helsby Cables (Lid.) and the Western Electric 
Co. The French Thomson-Houston Co. are also interested. 


On the Measurement of Specific Inductive Capacity.—A 
Paper on this subject was read at a recent meeting of the Roval 
Society by Prof. C. Niven, F.R.S. It contained ар account of 
work undertaken to determine the specific inductive capacity 
of liquids by the method of resonance. The frequencies of the 
discharge of condensers with air and with liquid as dielectric 
were compared by the cvmometer and dielectric constants of 
the liquids deduced. W ith some liquids. notably with water, 
the question was com plicated by the conductivity of the liquid. 
The conditions of dise harge through a conducting liquid were 
therefore first. determined, and the condition. of resonance 
between the two resorating systems found. This was shown 
to he of a simple. character, reducing practically to what it 
would be if the conduction through the liquid were neglected. 
Iun some cases, water for ex xample. It was impossible to set up 
oscillations directly: but by interposing in the circuit of 
the condenser. another of considerable capacity oscillations 
might be obtained. When the capacity of this interposed 
condenser was relatively verv large, it had no appreciable effect 
on the frequency of the ose ‘lations produced, which were thus 
those of the liquid condenser alone. Owing to the rapid 
variation of the specific inductive capacity with temperature, 
special arrangements had to be made to keep the liquid at a 
constant temperature while measurements were bemg made. 
The results of a number of determinations at different tem- 
peratures for water and aleohol were given in the Paper. 


С ———-— —Ó 


Current Topics. 

Subjects of current interes? dealt with in this issue include 
the following :— 

Мг. Н. К. Whitehorn contributes an article on “ The Develop- 
ment and the Present Position of the High-pressure Continuous- 
current Railway System." 

At the meeting of the Institution of Electrical Engineers last night 
a Paper on " Electricity Meters, with Notes on Meter Testing.” 
was read bv Messrs. H. А. Rateliff and А. E. Moore. 

Dr. С. W. С. Kaye recently contributed a Paper to the Physical 
Society on “ The Tilted Gold Leaf Electrometer." 


The Annual Inspection of the National Physical Laboratory took 
place last Friday, when much interest was taken in the new experi- 
mental tank and its equipment. An abstract of the report of the 
Executive Committee is given in this issue. 


An interesting discussion on the lighting of schools took place at a 
meeting of the Illuminating Engineering Nociety last week. 


We give an account of the first three of the series of lectures on 
“ Radiant Energy and Matter " which are being delivered by Sir 
J. J. Thomson ct the Rova! Institution. 

Messrs. Evershed & Vignoles have placed on the market a new 
instrument for measuring medium and low resistances on the ohm- 
meter principle. ‘The instrument has been named the ~ Ducter.” 


It is proposed by the directors of Messrs. Vickers. Sons & Maxim 
to change the title of the firm to Vickers Limited. 

Somewhat belated. the report of a meeting of the National Electrical 
Manufacturers! Association on Feb. 28 has been received. 


The report for 1910 of the Committee of the Electrical Trades 
Benevolent Institution notities that it is proposed to make a very 
necessary alteration in rule 2. setting out the objects of the Institu- 
tion. The persons to whom the Institution's benefits are to apply 
are to be defined. 

Legal.—The Court of Appeal have allowed the appeal of the 
‚ defendant in the action “ Griffiths and Another v. Benn” from а 
judgment of Mr. Justice Ridley in favour of plaintiffs. 

In the Hamilton Sheriff Court on Monday, Sheriff Hay Shennan 
heard charges against Messrs. В. M'Kay and J. Salmond, resident 
manager and general manager of Messrs. Archibald Russell (Ltd.). 
for alleged infringement of certain of the Home Office Rules in regard 


to the use of electricity in mines, After hearing the evidence the 
. Sheriff deferred his decision. 
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Companies’ Meetings and Reports.—At the meeting of the British 
Insulated & Helsby Cables (Ltd.) on Monday Mr. James Taylor, 
J.P., who presided, gave an interesting account of the work during 
the past year, and also particulars of the electric supply companies 
controlled by the Company. 


OBITUARY. 


Lorp AIREDALE OF GLEDHOW.—We regret to record the death of 
Lord Airedale of Gledhow. which oecurred on Thursday, March 16th 
in Paris. The deceased was in his seventy-sixth vear. After an 
early training at University College. London. James Kitson entered 
business at the early age of nineteen. His first venture was at the 
Monk Bridge Works, Leeds, which had been purchased for himself 
and his brother by his father. At this works iron and steel are still 
manufactured. while loeomotives are built at the Airedale Foundry. 
both shops belonging to the Kitson family. Besides being a 
prominent manufacturer and citizen of Leeds. of which city he was 
the first Lord Mayor. James Kitson also entered Parliament as a 
member for Colne Valley in 1892. having previously been defeated 
in Leeds itself in 1886. He represented this constituency till 1907, 
when he entered the House of Lords He had already received 
а baronetey in 1886. Lord Airedale was one of the most prominent 
supporters of the Liberal party in Yorkshire. but he will doubtless 
be remembered Бу electrical engineers more particularly as the chair- 
man of the Committee of the House of Commons which originated 
the famous Kitson clause relating to the supply of electricity by the 
Power Companies, "This clause has found a place in all the Bills 
passed since 1901. though certain relaxations have been made in 
particular cases, The effect of the clause is practically to prevent 
the power companies from entering into competition with authorised 
undertakers without the consent of the undertakers themselves. 
It is difficult. to discover whether this clause has, likea good deal of 
other legislation. had the effect of strangling electrical enterprise, but 
there is no doubt that it has been used by interested municipal 
authorities to prevent the expansion of Eleotrie Power Companies. 
Lord Airedale was prominently connected with the Volunteer 
movement, 

Harry Grorce Youna.—We regret to record the death on Mon- 
day last at Edinburgh of Harry George Young. engineer and manager 
of the Bo' ness electricity works. Мг. Young went to Bo'ness some 
three vears ago from Musselburgh where he was assistant manager 
of the local tramway system. 


APPOINTMENTS VACANT AND FILLED. 


The College Committee of Uni Univenite College (University of 
London) will shortly proceed to appoint a lecturer on electrical 
design, in succession to Mr. Н. M. Hobart. Candidates must have 
had experience in practical dynamo, motor and alternator design, and 
also in teaching same. Particulars from the secretary, Мг. W. W. 
Seton, M.A., George-street, W.C. See advertisement. 


There is а vacancy for а competent assistant in an old established 
firm of patent agents. бее an advertisement. 


An assistant engineer, well up in a.c. calculations for motors and 
generators, is required by a manufacturing firm in Yorkshire. See 
advertisement. 


A shift engineer is wanted for power house with h.t.. a.c. and d.c. 
plant. Salary £2. 5s., rising to £2. 10s., per week. See advertise- 
ment. 

Marconis Wireless Telegraph Co. require electrical engineers: 
between 25 and 30 vears of age, for service abroad. Preference given 
to men with an electrical engineering diploma or degree and general 
engineering apprenticeship. See advertisement. 

A junior assistant is wanted for electrical laboratory in steel works. 
Applications to Hadfield's Steel Foundry Со. (Ltd.). Sheffield. See 
advertisement. 

Handsworth (Staffs.) Council require a station superintendent. 
Salary £120, with house, &c. Applications bv noon April 3. 


A telephone construction foreman is required by the Ceylon 
Government. Salary £250, rising to £300, conditional on acquiring 
knowledge of the vernacular. Applications to Messrs. Preece, Cardew 
& Snell, 8, Queen Anne’s-gate, Westminster, S.W., by March 27. 


Devonport Corporation require a chief assistant to the Borough 
Electrical Engineer. Salary £150, rising to £200. Applications by 
noon March 31. 

Mr. A. W. Barham, charge engineer at Carlisle, has been appointed 
station superintendent at £120 per annum. 
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Мг. J. А. Penton, M.LE.E., has resigned his position as chief 
assistant engineer of the Liverpool Overhead Railway Co. in order 
to take up the position of manager of the National Rail & Tramw: ay 
Appliances Со. 


Mr. С. С. Bevan. of the Colchester electric light works, has been 
appointed temporary assistant lecturer in the eleetrical engineering 
department of the Merchant Venturers’ Technical College. 


INSTITUTIONS AND SOCIETIES. 


Royal Society.— Among the Papers read at the meeting of this 
Society yesterday afternoon were " The loaisstioaof Heavy Gases 
by X-Rays.” by Mr. К. T. Beatty and “The Variation of the 
Ionisation with Velocities for the 2 Parcicles.” by Mr. W. Wilson. 


Association of Mining Electrical Engineers.— At the monthly 
meeting of the West of Scotland Branch of this Association on the 
17th inst., Mr. Мех. Anderson in the chair, it wes intimo ted that the 
membership of the Braneh was now 197, and thet Mr. В. Nelson 
(Н.М. Electrical Inspector of Mines) would address a joint meeting 
of the West and East Branches of the Association and the Scottish 
Branch of the National Association of Colliery Managers on April 1, on 
'* The Avoidance of Eleetrieel Accidents in Mines.” An endeavour is 
being made to have the annual meeting of the Association held in 
Glasgow early in October next. during the Exhibition. 

Mr. Thomson’s Paper on “ Some Considerations specially relative 
to Small Collierv Installations " was taken as read, and a discussion 
opened on Mr. Benson's Paper on ** Compressed Air versus Electricity 
in Mines," which was read at the last meeting. 

Mr. W. Г. Spence felt that Mr. Benson was not surely in earnest in 
his treatment of electricity at this time of day. Their respective 
efficiencies were, for one thing. not to be compared. Не instanced 
the system used by Messrs. Easton, Gibb & Со. at the Rosyth Docks. 
That was to have a central electrical generating station with electrical 
transmission lines to 2 place near where any rock drilling was to be 
done, and there to have an electrically driven compressor. Не 
advocated this system as being the best where electrieally-operated 
coul-cutters or drills were prohibited. 

Мг. А. B. MCIRHEAD thought that with a good mixed pressure 
turbine taking live stesm he wes afraid comoressed air was not 
to be compared with an electrical generating system. Where 
circumstances were egainst the use of electricity at the race, then an 
electrically-drivea air compressor at the gate end met the case and 
kept the losses comparatively low. 

Мг. Н. А. MeGvrriE also was of the same opinion. Не criti- 
cised somewhat Mr. Benson's method of keeping down tail end 
losses, and questioned very much if the nut and leather washer would, 
in practice. do all that was claimed for it in keeping things tight. 

Mr. Joun W. CASE severely criticised some of Mr. Benson's 
cl:ims. In nine years electricity had made enormous advances. 
He doubted too the capital cost of an electrical plant being twice as 
much as the compressed air plant. '' Why," he said. “ have а 
generating plant of your own at all when you ean evade this charge 
altogether by taking energy from one of the Power Supply Companies 7 
Then you would have à source of energy cheaper than either system." 
He was not advocating the use of electrical gear everywhere. For 
exemple, he would never think of using an electric coal-cutter in a 
wet seam. But for haulages, pumping and the like the electric motor 
wes “ the thing.” 

Mr. BENSON, in a preliminary reply to the criticisms made that 
evening, admitted quite frankly that electricity had the higher 
efficiency, but that there were other considerations which, in his 
opinion, outweighed this advantege, such as increased capital cost. 
increased supervision in the m^intenanee of cables, which involved 
higher or eost charges; the absolute freedom from risk of electric 
shock; the ease with which lighter hose pipes between tail ends 
a xl the machine could be handled in ease of compressed атг. and so 
on, all made for his advocacy of compressed air. The escape of 
air at the pipe joints referred to by Mr. Spence indicated want of 
supervision. While the system referred to by Mr. Spence of having 
inbye electrieslly-driven compressors wes quite all right. still there 
w3 the increased ex pital cust to take into accuunt. The suggestions 
of Mr. Muirhead could with equal force be applied to the driving of 
мг compressor plant. With regard to taking energy from a 
Power Supply Company. he regretted their experience as to its 
cheapness was not quite satisfactory. A manager s duty was to 
keep the cost per ton of coal recovered from a mine es low as possible. 
In sereening end wezhing there was always an amount of smudge or 
smoll coal which could economically be used for the generation of 
exergy. and he was of opinioa that up to. say. 500 kw. à private plant 
could be mede to pay. 

The discussion was then adjourned. 


Glasgow Local Section of the Institution of Electrical Engineers.— 
At the usual monthly meeting on the 14th inst. no Paper was read, 
but the meeting took the form of a welcome to the Edinburgh and 
Leith members who have now thrown in their lot with the Glasgow 
section. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 24th (to day). 
Puysican Society oF LoNpox. 

à p.m. Meeting at the City and Guilds (Engineering). Colleye, 
Exhibition.road, S.W. Agenda: “А Sensitive Thermo 
Regulator" and “ Experiments on the Measurement of Elec- 
trolytic Resistances using Alternating Currents,” by Dr. H. F. 
Haworth; “Ose illatory Currents in Coupl. d. Circuits” and 
"Nome Radio- Telegraphic Apparatus in use at the City and 
Guilds (Engineering) College,” by Prof. G. W. О. Howe. 


THE Мовтн- Бахт Coast INSTITUTION oF ENGINEERS AND Suir- 
| BUILDERS, 

£50 pam. Meeting in the Conference Room, Bolbee Hall, Westgate- 
road. — Newcastle-upon- Pyne. Paper on Some Problems 
relating. to the Use of the Internal Combustion Engine for 
Marine Propulsion," by Mr. P. B. Newell. | 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

$ p.m. Meeting at Great George-street, S.W. Lecture on “The 
Uses of € hemistry in Engineering," » Mr. James Swinburne, 
F.R.S. Lecture I. 

ErnEcTRO. HARMONIC SOCIETY. 

$ р.т. Smoking Concert at the Kings’ Hall, Holborn Restaurant, 

W.C. 


SATURDAY, March 25th. 

Rovar INSTITUTION. 

3 p.m. Meeting at Albemarle.street. | Lecture on “ Radiant Energy 
aud Matter," by Sir J. J. Thomson, F.R.S. Lecture IV. 

MONDAY, M:-rch 27th. 

NEWCASTLE SECTION OF THE IxsrirTU TION OF ELECTRICAL ENGINEERS. 

1200 p.m. Meeting at Armstrong College, Neweastle-on- Tyne. 
Demonstration and Paper on “ Wireless Te ‘legraph W orking | in 
Relation to Interferences and Perturbations, by Mr. J. Е. 
Tay lor. 

ROYAL SOCIETY OF ARTS. 

Span. Meeting at John-street, Adelphi, W.C. Lecture on © Appli- 
cations of Меселе Heating,” by Prof. J. A. Fleming, F.R.S. 
Cantor Lecture IV. 

TUESDAY, March 28th. 

MANCHESTER NECTION OF THE INSTITUTION OF ELECTRICAT, ENGINEERS. 

£230 p.m. Annual General Meeting at the Physical Laboratory, 
The University, Manchester. Lecture оп The Properties of the 
X-Rays from Radio-active Matter," by Prof. К. Rutherford, 
Е.Б. 

INSTITUTION OF Суп, ENGINEERS, 

$& p.m. Meeting at Great George-street. Paper on ‘ The Electri- 
fication of a Portion of the Suburban System of the London, 
Brighton & South Coast Railway," by Mr. Philip Dawson. 
Adjourned Discussion. Papers оп “ The Improvement. of 
Highways to Meet Modern Conditions of Traffic," bv Mr. J. W. 
Smith, and on ^ Recent Development in Road Тгаће, Road 
Construction and Maintenance," by Mr. H. P. Maybury. 

THURSDAY, March 30th. 

ROYAL INSTITUTION. 

3 p.m. Meeting at Albemarle-street. Lecture оп“ Surface 
Combustion and its Industrial Applications," by Prof. W. A. 
Bone, F.R.S. Lecture I. 

FRIDAY, March 31st. 

STUDENTS SECTION oF THE INstirurion oF CIVIL ENGINEERS. 

5 p.m. Meeting at Great George-street. Lecture on * The Uses of 
Chemistry in Engineering," by Mr. James Swinburne, F.R.S. 
Lecture И. 

Rovar INSTITUTION. 

9 p.m. Mecting at Albemarle-street. Discourse ‘on * ` Travelling 
at High Speeds on the Surface of the Earth and Above It,” by 
Prof. Н. S. Hele-Shaw, F.R.S 

SATURDAY, April 1st 

Коул, INSTITUTION. 

3 p.m. Meeting at Albemarl^.stroct. Lecture on “ Radiant Energy 

and Matter," by Sir J.J. Thomson, F.R.S. Lecture V. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding : Lt.-Col. Н. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, March 27th, " А?” Company.—Infantry Drill, 7 to 7:30 p.m. 
Technical Drill, 7:30 to 10 p. m. 
Tuesday, March 28th, B" E —Technical Drill, 7 to 19 p.m. 
Thursday, March 80th, 7 € 7 Copgpany.— Technical Drill. 7 to 10 p.m. 
March 31st. © D " Compiny.—Reeruits, Infantry Drill, 6:30 
to 7:15 p.m. 

Teehnical Drill. 7:15 to 10 p.m. 

aturday, April Ist.—Eastcr Сатр. N.C.O.sand men па. of attends 
ing should notify Head Quarters at once. 


Friday, 
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ELECTRICITY METERS WITH NOTES ON METER: 
TESTING.* 


BY H. A. RATCLIFF AND A. E. MOORE. 


Summary.—In this Paper the authors deal with the peculiarities of the 
'various types of meters, including those for direct current, tramcars and 
‘alternating current. The essentials which permanent. magnets for this 
class of work should possess are catalogued. Details regarding two- 
circuit connections for testing, apparatus for generating alternating cur- 
‘rent, frequency regulation and phase adjusting devices are given. In 
conclusion, the results of tests made on alternating-current induction 
meters to determine the effect of wave form, the interaction of the ele- 
ments on polvphase meters and the extra braking torque in induction 
polyphase meters when both elements are loaded are described. 


There can be no doubt as to the importance of the subject of 
meters although they are frequently a neglected item of an elec- 
tricity supply department's equipment. As a rule, they are rarely 
overhauled, and on some systems never even tested ; the result being 
that although such importance is attached to the last ha!f of 1 per 
cent. efliciency in the stations, at least 5 per cent, тах be lost in dis- 
tribution, due to defective meters. Consequently it pavs to test 
meters properly before fixing. and also at regular intervals afterwards. 
In the case of large power consumers, where the conditions of supply 
justify a low rate per unit being charged, an error of 2 or 3 per cent. 
on the meter reading may make a!l the difference between a profit 
and a loss. Extreme accuracy is therefore essential, and it is always 
advisahle in such cases to insta! duplicate meters, as greater accu- 
racy can then be obtained, and a further advantage is that it is 
always possible to remove one meter for testing, when necessary, 
without having to leave the supply unmetered, or having to fix a tem- 
porary meter. 

The various types of electricity meters may be divided into three 
main classes : Meters suitable for direct current only. meters suitable 
for alternsting current only, and meters suitable for both direct and 
alternating currents. The authors are of opinion that the watt-hour 
meter is the only one thst ean be recognised as a measurer of electrical 
energy. though ampere-hour meters possess many advantages and 
are in some cases more suitable. 

The various types of ampere-hour meters. watt-hour meters and 
clock meters are then described in detail, while the same course is 
followed with regard to alternating-current meters, which the authors 
divide into those of the dynamometer and induction types. 

With regard to the permanent magnets used in meters even well- 
designed magnets of good quality may have their action nullified by 
the influence of stray magnetic fields, produced by the current in 
either the coils of the meters or in neighbouring conductors. It does 
not appear to be realised how intense may be the magnetic fields pro- 
duced by the series coils of a meter in case of a short-circuit or momen- 
tary overload, and consequently the means taken to shield the mag- 
nets from the effects of such fields are quite inadequate, and, in some 
cases, even help to concentrate the action of the stray fields on to the 
permanent magnets. The effect of local stray fields in large generat- 
ing stations is enormous. А dynamometer watt-hour meter has 
heen known to stop at about one-third load, and actually reverse at 
one-quarter load, duc to the effect of a stray field, which was obviously 
stronger than the field of the meter's own current coil. As a further 
instance of the effect of these stray fields, the curve given in the 
accompanying diagram is interesting; it represents the varying 
ezror in the readings of five recording voltmeters which were con- 
tained in cast-iron cases, and it will be noticed that the variations, 
when plotted, give an almost exact reproduction of what was prob- 
ably the station load curve at the time. It will, therefore, be under- 
stood how essential it is that the magnets in station meters should be 
shielded as completely as possible, and, in addition, the torque-pro- 
ducing portions of the meters should be astatically wound. It is fre- 
quently supposed that alternating meters are not affected by stray 
fiv'ds, This would be true if the stray fields were unidirectional] and 
the permanent magnets were efficiently shielded ; but the fact must 
not be overlooked that alternating-current meters and instruments 
may be affected by alternating magnetic fields in svnchronism with 
their own self-induced fields. 

In the opinion of the authors, no effort on the part of the designers 
or the manufacturers should be spared to bring the errors down to the 
lowest possible value. Until a satisfactory commercial meter can be 
produced at a reasonable price and having an error not exceeding 1 
per cent., under all reasonable conditions of working, there is room for 
improvement in design and construction. All the instruments used 
for verification purposes should be {sub-standards, and should be 
verified at frequent and regular intervals by comparison with secon- 


- * Abstract of a Paper read before the Institution of Electrical Engi- 
neers, 


dary standards.* It will be obvious that the errors of the sub- 


standards must be known to within much smaller limits than the 
limit of error allowed in the meters under test. 


lower readings are taken on a very small length of the ammeter scale. 
This procedure gives rise to considerable errors of observation at the 
lower loads independent of the accuracy of the ammeter, and the fact 
must not be overlooked that it is often of greater importance for the 
meter to be accurate at 1 or } load than at full load. А consumer's 


meter on a lighting load is probably rarely subjected to full-load 
conditions. 


The connecting up of meters for testing is of considerable im- 


portance, especially if the current capacity of the meter is as high as 
about 300 amperes or more. Most. meters have a temperature co2ffi- 
cient, end in some cases this is as high as 0-25 per cent. per degree F. 
It would obviously be an advantage to testing authorities and to 
meter users if the terminals of meters were standardised, as it would 
not then he necessary to unsweat the lugs from the main cables every 
time the meters were removed for testing, standard lugs being then a 
part of the test-room equipment. For meters to attain the correct 
steady temperature, particularly those of large current-carrying cepa- 
city, it is necessary to have both shunt and series coils excited, the 
meter running, and to take care that no undue heating takes place 
due to bad contacts at the connections. With the meter actually 
running there is also the further heating of the brake disc due to the 
eddy currents induced in it, and in some types of meter it is the tem- 
perature of the brake dise which is a!l important. 
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In the case of direct-current meters the current and pressure for 
testing purposes is best obtained from secondary cells as greater con- 
stancy is then maintáined than is the case when they are obtained for 
generators. А few cells of large capacity are required to supply the 
current for the series coils, and the requisite number of cells of small 
capacity to supply the pressure circuits. For testing alternating- 
current meters it is necessary to provide means for adjusting the volt- 
age, current, frequency, power factor and possibly also the wave- 
form of the supply. The accurate conduct of the tests is also more 
difficult, since alternating current cannot be obtained directly from 
cells, and the steadiness of the supply is thus governed largely by the 
constancy of the speed of running machinery. 

The necessary apparatus required for testing alternating-current 
meters includes ammeters, voltmeters and wattmeters (all of which 
should have their accuracies unaffected by changes in frequency and 
wave-form, and be of suitable capacities) a frequency meter, a phase- 
adjusting device, & means of telling whether the current is leading the 
voltage. or lagging behind it, and the necessary machinery for generat- 
ing the alternating current. It is necessary here again, to empha- 
sise the importance of accurate indicating instruments, particu- 
larly in the case of the indicating wattmeter, this being perhaps the 
most important of the testing instruments used. А source of error 
in dynamometer wattmeters and dynamometer watt-hour meters. 
which is at once most difficult to eliminate or to correct for, is due to 
the effect of eddy currents in portions of the instruments. From 
recent experience and tests carried out by the authors, they are of 
opinion that splitting the metal formers and supports in dynamo- 
meter wattmeters is not effective in eliminating eddy currents, and 


* As defined in the Engineering Standards Committee specification for 
ammeters and voltmeters. 


Another common 
mistake is to use the same range on, say, an ammeter, to test the 
meter at all loads from full load or over down to 1, load, so that the 
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instruments of this type containing metal plates or formers, split or 


otherwise, will be liable to error introduced from the effect of eddy 


currents when the power factor is other than unity. The accuracy 
of the ammeter and the voltmeter is of less importance than that of 
the indicating wattmeter. 

Practically all modern alternating-current meters are of the watt- 
hour type, and hence, as in the case of direct-current tests, the two- 
circuit method of testing is employed. Unless suitable apparatus is 
installed. however, it is probably better. in cases where meters of 
only small capacities have to he tested. to use a single circuit of the 
correct frequency and voltage. More generally. however, arrange- 
ments have to be made for testing meters of large capacity for use on 
power cireuits, as well as those employed for small lighting loads. 
For the production of the necessary alternating current. one genera- 
tor, with suitable transformers for the voltage end current circuits, or 
two generators of the same frequency. coupled rigidly together. one to 
supply the pressure and the other the current circuit, may he used. 
Owing to distortion the field circuit of the generator or generators 
should only be used for regulation over sma!] ranges. Wide changes 
in voltage for the pressure circuit may be obtained by using an auto- 
transformer, and changes in the current in the series circuit may be 
effected by means of a regulating resistance in the secondary or meter 
circuit of the low-voltage transformer. 

The best method of adjusting the phases is to use two alternators 
with the stator of one machine arranged so that it may be turned re- 
latively to the stator of the second machine. 

The authors give details of а machine of this kind similar to that 
described in THE ELECTRICIAN., Vol. LXIV.. р. 1064, which is used 
by the Manchester Corporation Electricity Department. 

The testing of continuous-current meters presents no special dift- 
culties, and the results of the tests esrried out bv testing authorities 
are rarely disputed. With alternating-current meters, however, when 
the accuracy is in dispute the person responsible for the testing is 
immediately assailed with questions relating to the method employed. 
These questions usually refer to the voltage, frequency, power factor 

and wave-form of the testing circuits, and, in the ease of polvphase 
meter, to whether it was tested on a single-phase or a multi-phase 
circuit. Thus. whilst the accuracy of a direct-current meter is ac- 
cepted, usually without question, that of an alternating-current meter 
is looked upon with a certain amount of doubt or suspicion. 

The tests described below were carried out by the authors on a 
number of meters of the induction type. Most of the tests relate to 
the effects of wave-form and to the methods of testing polyphase 
meters. The voltage and the frequency of the testing circuit could be 
maintained constant within about one-half of 1 per cent., and it was 
found by some preliminary tests that these variations would produce 
no measurable errors in the meters—assuming, of course, that the 
watts on the meters were kept quite constant by regulation. 

А peaked wave may be obtained from a machine giving norma!lv a 
sine wave, by using a transformer and connecting it to the machine 
with a resistance in series with the primary circuit. If the iron of the 
transformer is worked near its saturation point a very peaked wave is 
obtained from the secondary. Апу appreciable load on the secon- 
dary. however, restores the secondary wave closely in shape to that of 
the machine. For the purpose of the tests given in this Paper experi- 
ments were made adopting the above method, but without success. 
Resort was then had to the method adopted at the National Bureau 
of Standards, Washington. By driving a second alternator at three 
times the frequency of the first, and connecting the armatures of the 
two machines in series, the third harmonic was superposed on the 
fundamental obtained from the movable stator machine. By this 
means the amplitude and phase of the harmonic could be altered 
relatively to the fundamental, and the wave was easily maintained 
when the machines were loaded. The higher frequency alternating 
current, was obtained from а small 1 н.р. inductor-type alternator, 
driven at the correct speed by a chain and sprocket-wheels from the 
twin alternator set producing the lower frequency current. The 
waves from the machines are not quite sine waves, and the resultant 
waves indicate the presence of harmonics higher than the third. А 
number of waves were tried, and note taken of the composition or 
mixing, and it was then found to be quite а simple matter to reproduce 
any wave previously used. 

From the results obtained from tests with this machine on a num- 
ber of meters it appears that the accuracy of some makes of meters is 
more seriously affected by change of wave-form than the accuracy of 
others, but al are seriously affected with some of the waves used. 
"The waves used were no doubt in some cases abnormal, but an attempt 
was made to obtain measurable errors. 

The authors are not prepared at present to advance any theory for 
these effects of changes in wave-form, but severa! possible causes sug- 
gest themselves, such as: Alterations in the nature of the rotating or 
shifting magnetic fields; effects on the fluxes in the cores by changes 
in the eddy currents and hysteresis of the iron ; effects on the quad- 


rature adjustments, and effects of frequency. As more of the har- 
monic wave is added, the resultant wave approaches more nearly to 
the triple-frequency wave of the harmonic. 

From the results it would appear that there is a limit to the amount 
of variation of the wave-form of the circuit on which induction meters 
are used, if the errors of the meters are to be kept within specified 
limits. The case is not adequately met by testing the meters on a 
wave-form the same as that with which they will eventually be used, 
because the wave-form of a generator is usually somewhat modified 
by the load. А meter of the dynamometer type was also tested, and 
it was found that the errors with the various waves were so small as to 
come within the limits of errors of observation. 

И polyphase meters were perfect, their registrations would repre 
sent the tota! energy of the circuit, independently of the nature of the 
load. whether balanced or unbalanced, and of the value of the power 
factor. In order thet the meters may register accurately, each of the 
two single-phase elements of which such meters are composed must 
be unaffected by the alternating fluxes set up in the other clement. 

Now. since two single-phase meters may be used to measure the 
energy, it should be possible to test a polyphase meter by testing each 
element separatelv аз а single-phase meter, and this method could 
certainly be adopted if there were no interaction between the two 
elements. Unfortunately, however, there is always the possibility 
that the registrations of either of the two elements will not be un- 
affected by variations due to theload on the other. ‘The testing of poly- 
phase meters, therefore, presents considerable difficulties, and 16 1%, 
in the authors’ opinion, very doubtful whether it is possible to test a 
polyphase meter so that the result may be relied on to the same degree 
of accuracy аз is the case with a single-phase meter. If the meter 
cannot be tested as two separate, single-phase meters, it is doubtful 
whether it can possibly be a true polyphase meter. 


With the object of clearing up this point, a number of induction 
type polyphase meters were tested on a three-phase circuit, and on 
different arrangements of single-phase circuits. The results obtained 
showed considerable variation in the accuracy of the meters when 
tested on the various circuits. 

Interaction between the fluxes of the two elements was not at first 
suspected, but it was afterwards found to exist from the fact that the 
speed of the meter was appreciably affected by the relative phases of 
the fluxes of the two elements. 

In order to determine the effect on the speed of the meter, caused 
by altering the relative phases of the loads on the two elements, each 
element was supplied separately with a definite load. Keeping the load 
on each element constant, а series of observations was taken with the 
movable stator of the one machine in a number of successive posi- 
tions. The maximum and minimum speeds of the meter occur at a 
difference of phase of 180 deg. between the loads. То verify this, 
the movable stator of the machine was adjusted until the maximum 
speed of the meter was observed. The connestions to the machine 
were then reversed. This had the effect of bringing the speed 
down to its minimum. The connections to the second machine 
were then a!so reversed, and the speed again rose to the maximum, 
thus verifying the fact that the maximum and minimum speeds were 
obtained by an alteration of the phase of the power on one element 
by 180 deg. The fact that the change of phase difference producing 
maximum effect was 180 deg. led to the conclusion that there was 
probably magnetic interaction between the two elements, It may 
be mentioned that only one of the meters tested was free from this 
defect of interaction; but as it was found to be present in other 
meters of the same type and make, it appears that even these meters 
cannot be said to be free from the defect. 


The driving fluxes of the coils in meters of the induction type also 
act as braking fluxes. The braking flux is thus due partly to the 
load, as well as to the permanent magnet ; this results in the braking 
torque not being simply proportional to the speed, but varying with 
the load. If equal speeds are obtained with equal loads on each ele- 
ment separately, it follows that when equal loads are applied to both 
elements together the speed of the meter will be less than twice the 
speed obtained with either element separately. Or. when both ele- 
ments are loaded, the speed is less than would be obtained by calcu- 
lation from the speeds of each element taken separately on their 
respective loads. The above effect is most marked at the higher 
loads. It may, however, in some cases be neutralised by the effect 
of the magnetic interaction previously referred to and the speed of 
the meter in such a case may be even higher when both elements are 
loaded than when only one is loaded. 


, From a testing point of view, especially with meters of large capa- 
city, it is of great importance to be able to test with single-phase 
current. То have to set up a double three-phase circuit for the cur- 
rent and pressure would be most inconvenient, and, moreover . з has 
been previously stated, if the meter cannot be tested as a single- phase 
one, it is doubtful whether it can possibly be a true polyphase meter. 
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SOME NOTES ON THE TILTED GOLD LEAF ELECTRO- 
METER.* 


BY G. W. C. KAYE, D.Sc. 


Summary.—The author describes а new form of the tilted electrometer, 
discussing also the various points to be observed in its construction во as 
to obtain the best results. The cutting and mounting of gold leaves and 
the features of the various insulators available for electrometer work are 
discussed in two appendixes. 

The tilted electrometer, designed by C. T. В. Wilson in 1903, has 
the advantage of a small electrostatic capacity (a few centimetres as 
compared with about 80 for a Dolezelek electrometer), and offers at 
will not only a possible high-sensitivity but a large range of sensi- 
tivities. The present Paper describes a new form of the electro- 
meter, in whieh the inconveniences of the early model have. it is 
hoped, heen removed. 

Principle of the Tilted Electrometer.—An insulated gold leaf. L. 
hanging from C is attracted out of the vertice] by an inclined charged 
plate, P. in its proximity. Ап alteration in the potential of either, 


causes L to move. 


It cou be shown that depending on (1) the tilt of 


oC 


* 
* 
* 


Deflection of Leaf 


Potential of Leaf 
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the plate P. (2) the relative potential of P and L. (3) the proximity of 
P and L, the equilibrium of the leaf may either be stable over the 
whole of its path or unstable over part of it. 

Fig. 2 illustrates the possibilities that may occur with the electro- 
meter, the potential of the plate being kept constant. In curve I. 
the deflection of the leaf increases steadily with the potential on it, 
and throughout there is complete stabilitv and only moderate sensi- 
tiveness. In curve III. there are, for a certain range of potentials, 
two positions of equilibrium for the leaf. The central dotted portion 
of the 5 is experimente!ly unrealisable. and indicative of instability. 
By adjusting the conditions, curve IL (Fig. 2) can be obtained. Here 
the deflection is single-velued throughout, and although the sensi- 
tiveness 18 high over part of the path, there is complete stability. The 
critical curve between stabilitv and instability will have a vertical 
portion indicating infinite sensitiveness ; and the titled electroscope 
derives its sensitiveness bv working as near as mey һе expedient or 
desirable to this critical state. 

Description.—Fig. 3 gives a general view of the electrometer which 
is shown in section to scale in Fig. 4. An carth-connected rectangu- 


F 16. 3. 


Jat case, B, contains within it the insulated plate. P, which canybe 
screwed in or out bv rotating the ebonite disc, D. Р is connected 
through the termina! screw T to a source of steady potential (about 
200 volts). Е is en ebonite sleeve designed as an additional protec- 
tion ‘or the observer when adjusting D with T “alive.” The gold 
leaf L is supported by means of a wire, which passes through fused 
silica insulation in tlie case to the make and break сир С. A is an 
carthed tube for shielding purposes. The leaf is observed through 
the small windows in the case. bv а microscope which is provided 
with a scale in the eve-piece, and has the necessary adjustments for 


* Abstract of a Paver read before the Physical Societ v. 
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following and focussing the leaf. The whole is mounted on a sub- 
stantial rigid base which can he tilted by the screw N (Fig. 3), and 
earries a binding screw for earthing the case. The electrical connec- 
tions are shown in Fig. 5. 


THE Соп LEAF SYSTEM AND CONNECTIONS, 

Mercury should not be used in the cup C; it exbibits toofmuch 
electrification by ‘splashing,’ which is frequently evidenced by 
slight charging up of the gold leaf when the earth connection to the 
cup is broken. А strong solution of calcium chloride is convenient 
and free from this defect : its use entails cleaning out the brass cup 
If for some reason mereury is preferred, an iron 


every few months. 
The zero-position of the leaf is 


cup should repl:ce the brass one. 


obtained by earthing the rod В (rough the key К). and lowering it 
(e.g. by means of a string over a pulley) into the cup С. When В is 
raised the leaf is insulated. The key К 250 enables В to be con- 
nected to a variable known potential which may he used to calibrate 
the scale of the electrometer. If the sen itiveness Is high, only a 
fraction of a volt will be necessary for the testing potential. A check 
on the constancy of the potential of the charged plate is provided by 
the constancy of the zero of the leaf when earthed. 

The length of leaf should lie between 2-9 and 3-4 спя. Its width 
may conveniently be about 1 mm. When a new leaf is required. the 
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cup C is removed, and the instrument canted over on its side, resting 
convenientlv on the points R. W. Y (Fig. 3). In this position the 
gold leaf support and its mounting are vertical and can ре withdrawn 
or inserted without endangering the attached leaf. The plate P is 
screwed in or out until the end of the leaf just clears it. The elec- 
trometer is then canted back into the normal position, and the eup C 
is restored. These relative positions of the gold leaf and charged 
plate make for the maximum sensitiveness consistent with the safety 
of the leaf. Should the end of the leaf come in contact with the plate 
or sides of the case and persist in adhering, the trouble (which is prob- 
ably due to the greese) con be eradicated by taking the electrometer 
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smaller angle of tilt. A variation in the plate potential of from 160- 
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apart, removing the glass windows and the insulation and boiling the | all suitable for electrometer work. With all of these care should he 
metal case in distilled water with a trace of soda added. The win- taken to avoid fingering— grease is fatal to insulation. (оой ebonite 
dows are of parallel glass and will ordinarily give no trouble owing to | is difficult to obtain nowadays. Modern ebonite" ages" with some 
electrification, but windows of conducting glass can be substituted if rapidity in sunlight, and on damp davs may, owing to the film of 
desired. | sulphusic acid which forms on its surface, almost play the róle of a 

Good reliable cells, which will maintain the potential of the charged | conductor. French chalk can advantageously be applied to restore 
plate P of the electroscope constant for some time are a sine qua поп | deteriorated ebonite surfaces. N otwithstanding its defects, ebonite 
for delicate measurements. The constancy of the zero is controlled by | which has had its surface recently renewed is an excellent insulator. 
the steadiness of the potential. Together with all the connections, | Ebonite offers, of course, the great advantage of being easily workable. 
&c., the cells should be well insulated, and a water-resistance should Sulphur is convenient in that it can he cast to shape. There is no 
always be in the circuit between the cells and the electrometer as a | better insulator, but after a few months, especially in a room which 
precaution against accidental short-circuiting. (See Fig. 5.) gets much sunshine, its insulating qualities generally fall off consider- 

Fig. 6 shows a typical relation between the potential on the leaf. | ably. Amber is excellent, and is almost always reliable. Sealing 
and its deflection from the zero. The plate is at 207 volts and the wax is particularly useful in combining the qualities of an insulator 
tilt about 30deg. In this case the sensitiveness over the central | and an air-tight cement. The insulating propertics depend very 
region of the curve is at the rate of some 300 divisions (about 5$ mm.) | much on the quality of the wax. One of the most reliable is “ Bank 
per volt. | of England." Ая shellac 18 hygroscopic, sealing wax as an insulator 
js Adjustments.—(1) With an average length of leaf and about 200 | is somewhat susceptible to damp weather. Good fused silica yields 
volts on the plate the sensitive region will be somewhere near the | Place to none in its insulating qualities. Its specific resistance has 
middle of the window when the base of the electrometer is horizontal. | been determined at the National P hysical Labor atory to be greater 
(2) For any particular tilt of the electrometer there is a plate potential | than 2 x 10% ohms at 16°C. Fused silica is practically independent of 
which will yield a maximum sensitiveness. The less the tilt (or the | atmospheric humidity, and m the form of rod or tubing is particu- 
angle of the plate to the vertical), the greater is the plate potential | larly convenient as an insulating material. It is the only high class 
required and the greater the maximum sensitiveness, until the | insulator which is unimpaired by moderate heat. Fused silica is now 
critical tilt is reached beyond which comes instability over some | cheap, but unfortunately the modem furnace methods of production 
region; the extent of this unstable region increases as the tilt | cannot be relied upon to yield à product which possesses the insulating 
diminishes. (3) The greater the sensitiveness the more limited is the properties of the more expensive silica made by the oxyhydrogen 
range of that sensitiveness and the more susceptible is the instrument Нате. This remark applies alike to the clear transparent var iety and 
to a change in the conditions. (4) To secure the same sensitiveness | tho air-streaked satin-like kind. In some way the furnace silica 
from a short leaf as from a long requires a higher plate potential and a Bu to be contaminated, possibly by the carbon from the electric 

: urnace. 
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THE DEVELOPMENT AND THE PRESENT POSITION OF 


THE HIGH-PRESSURE CONTINUOUS-CURRENT RAIL- 
WAY SYSTEM. 


BY Н. К. WHITEHORN, B.SC. 


Summary.—The author draws attention to the advantage of continuous 
current at pressures up to 3,000 volts for railway working, and describes 
the various methods available for using such pressures. Statistics are 
given of a number of lines employing continuous current at pressures 


above the usual 500 volts, the aggregate length of route so equipped being 
about 800 miles. 


Dr fection of Leaf in Eye Piece Divisions, 
2 


It is intended in this article to review briefly the present 
standing of the high-pressure continuous-current System as 
applied to traction. Continuous current was utilised for trac- 


0 03 C4 o6 98 1-0 1-2 14 Vols. tion purposes almost as soon as the electric motor was invented, 
Potential on Leaf, and before the dynamo had been introduced, The primary 
Fic. 6. 


battery was used as the source of electrical power, and the first 
conceptions were, therefore, towards a battery саг. Daven- 
port, of Brandon (U.S.A.), is credited (1835) with the first 
definite electric traction move--running а mounted motor 
from hatteries—while Davidson, of Aberdeen, appears to have 
experimented at an early date with a. pioneer model electric 
locomotive. From 1835 to 1873 there was traction develop- 
ment with primary batteries as the source of power. But with 
the advent of the dynamo in 1864 the advance became much 
more rapid. The year 1875 is noteworthy, for Green then ran 
an experimental car at Kalamazoo (U.S.A.), using an overhead 
line and employing the track rails for the return conductor. In 
this case the power was supplied to the line from a dynamo. A 
pioneer electric railway on an experimental scale was operated 
at the Berlin Exhibition of 1879, It employed the third-rail 
system, using continuous current, and was equipped by the firm 
of Siemens & Halske. From that time electric tramway trac- 
tion was taken up in earnest with lines at Lichterfeld (Ger- 
many) and Portrus'v (Ireland). The year 1888 saw the opening 
of many commercial tramway systems. 

As applied to railway operation by electricity, practical pro- 
gress dates from 1890, when the City & South London Railway 
opened as the pioneer commercial line (and also the pioneer deep- 
level tube system). A pressure of 500 volts was employed, as 
the low pressures employed on the experimental lines had been 
increased on the later systems until a temporary standard was 
obtained at about 500 volts. This pressure was found very 


240 volts may thus berequired. (5) As a fine adjust ment on the con- 
ditions, either the potential, the position of the charged plate or the 
tilt шау be altered— whichever is most convenient. 

There are two appendices to the Paper. In the first the author 
deals with the cutting and mounting of gold leaves. А good way, he 
states, is to take a book of leaves, isolate one of the metal sheets 
between the two adjoining grease-free paper leaves, lay them on a 
piece of cardboard, and cutting with steady slow stroke through all 
three sheets by means of a well set razor, separate off a strip of the 
desired width. In another method due to Beatty* a pellet of paraffin 
wax is heated on one side of a clean glass plate which thus becomes 
coated with a film of wax. While the wax is still liquid, the plate is 
laid film downwards on an uncreased sheet of gold leaf, which is then 
lifted away with the plate. When cold, the leaf can be eut into Btrips 
of any shape and width by a penknife and ruler. On warming the 
plate, a strip can be lifted off on the point of a pin; the wax resets оп 
the strip and facilitates its manipulation. The strip is immersed т 
xvlol to remove the wax ; it is withdrawn from the liquid on a strip 
of grease-free paper detached from a book of leaves. The leaf is then 
freed from the xylol by immersion in absolute alcohol, from which it 
is withdrawn and allowed to dry on grease-free paper. It dries per- 
fectly flat and is ready for use in a few minutes. Very long, narrow 
and straight-edged leaves can be prepared in this wav. If desired, 
the free end of the leaf can, for greater sensitiveness, be expanded 
into a sort of fantail, but this is scarcely essential. 

In the second appendix electrical insulators are discussed. Ebonite, 
sulphur, amber, sealing wax and fused silica are the only insulators at 


*“ Phil. Mag.” XIV., p. 605, 1907. 
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serviceable for the quantity of power then required on tram- 
ways and railways. 

Many difficulties were at first encountered in obtaining suc- 
cessful operation of motors at such а comparatively high 
pressure when worked under the very severe conditions im- 
posed on the traction motor. Sparking and flashing over were 
everyday troubles; but with the demand, better designs were 
forthcoming, and ultimately entirely excellent 500-volt railway 
motors were produced by various manufacturers. 

The tramway svstems were almost exclusively fed from an 
overhead conductor, while the railwavs were installed with the 
third rail, which was found to have many advantages, and 
which required less initial outlay. (The third-rail is imprac- 
ticable for tramways unless in the form of a slotted conduit 
system, such as has been so successfully developed in London.) 

With growing undertakings and increasing power the de- 
mand for a pressure of more than 500 volts was only to be 
expected, and later railway systems were equipped for 550 to 
650 volts, the railway motor being developed to suit these 
higher pressures. The change may even be seen when consider- 
ing the British electric railways (which, however, constitute but 
a very small percentage of the total length of electrified route 
in all parts of the world). On the four continuous-current rail- 
ways opened prior to 1901 the pressure at the train was 500 volts. 
On nine out of the ten railways opened since 1901 the pressure 
at the train was 600 volts. Many 600-volt continuous-current 
svstems were already in operation bv the time when the 
development of the single-phase motor had produced a mode- 
rately useful machine. 
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The ideas of simplicity, convenience and low maintenance 
costs which had been given by the stationary transformer led 
most engineers immediately to pronounce alternating current 
as unquestionably superior for transmission of power. This 
opinion is by no means universal, although very prevalent, and 
many master minds have held the opposite view. Lord Kelvin, 
in the discussion on Highfield’s Paper, “ The Transmission of 
Electrical Energy by Direct Current on the Series System," * 
said, ' I have never swerved from the opinion that the right 
System for long-distance transmission of power by electricity 
is the direct-current system. . . . Ш fact, it 18, I believe, 
the great convenience of the static transformer that has led to 
the wonderful and splendid development of the alternating- 
current system in modern electrical enigneering." Since, 
however, the general opinion is stronglv in favour of alter- 
nating current for transmission, and since the single-phase 
system presents the simpler form of construction along the 
route (for traction working onlv one overhead conductor 1s 
then necessary), a great deal of attention has been given to 
the development of the single-phase railway motor. It has 
been rapidly improved and has finally been brought to the 
stage at which it can be employed on traction equipments 
with a good degree of reliability. The motor is fed from the 
secondary of a transformer which is carried on the car, and the 
primary of the transformer is supplied from the line at a high 
pressure (usually 6, 6,000 to 11,000 volts). Many advantages are 


* “ Journal, - "I E. E.E., Vol. XXXVIII., р. 471. _ 


claimed for the system of control which comprises feeding the 
motors from tappings from the secondary windings of the 
transformer; but on close analysis this system reveals no great 
superiority as regards efficiency over the series-parallel con- 
tinuous-current svstem, since when working from the low- 
pressure taps, the very low efficiency of the single-phase motor, 
its low power factor, and the then much reduced transformer 
efficiency, all combine to offset the advantages. This con- 
sideration 1s of the utmost importance in traction work with 
comparatively short distances between stops, and it must be 
remembered that electrification shows to greater advantage 
under such conditions. 

The single-phase railway with à high-pressure overhead line 
is the outcome of widely held opinions on power transmission 
as applied to traction. When single-phase motors are em- 
ploved the chief difficulties relate to the high first cost and great 
weight of the electrical equipment. When continuous-current 
motors are emploved in connection with a single-phase over- 
head line, as in the Ward-Leonard system, certain ideals are 
realised, but difficulties occur with the increased amount and 
variety of machinery then necessary. Of these two alter- 
natives the former, employing single-phase motors, has been 
more generally adopted. 

Advocates of the continuous-current svstem for both line 
and motors soon became aware that to keep pace with the 
single-phase railway development, the line pressure must be 
increased on new systems.* This was also found to be necessary 
on some of the systems which had been initially equipped with 
500-volt apparatus. As illustrating this, the City & South 
London Railway may be cited, where the original 500-volt 
system has been changed to a three-wire system with 500 volts 
between each of two conductor rails and earth. One rail is 
500 volts above and the other is 500 volts below earth potential. 
Consequently this is equivalent to a 1,000-volt system, while 
the transmission to sub-stations 13 2,000 volts across outers, 
since two 500 generators are then added outside the track 
System and in series with it. 

Higher line pressure permits of а reduction in the number of 
sub-stations and gives generally greater advantages in trans- 
mission, but usually necessitates an overhead conductor for the 
sake of safetv to the railway employés. An overhead con- 
ductor is as adaptable to a high- -pressure continuous-current 
system as to a single-phase or three-phase system. It is, how- 
ever, more expensive as regards first cost than is the third rail, 
but it may possibly prove less expensive as regards main- 
tenance. There are points for and against both conductor 
svstems. These relate to initial outlay, maintenance, obstruc- 
tion of signals, unsightliness, complexity at cross-overs and 
capability ‘of standing all weather conditions (such as snow and 
ice) without failure of supply. While the 600-volt continuous- 
current railway can be successfully worked with the third-rail 
conductor, the higher pressures of 1,000 to 3,000 volts now 
employed in many instances are preferably served from over- 
head conductors with trolley or bow collectors. Е ormerly the 


* Матиш йа уеге reluctant to give up old ае а RO Jong 
as they could find а good market. for 600-volt equipments they did not 
relish incurring the ex pense of developing their continuous-current equip- 
ments for higher pressures. Оп р. 447 of the * Light Railway and Tram- 
way Journal ” for June 10, 1904, Mr. Н. M. Hobart states, “ It will not be 
denied that a treble or quadruple increase in the traditional continuous- 
current trolley voltage would permit of greatly increasing the practica- 
bility of introducing electric traction on main line railways without dis- 
carding continuous-current railway motors. But unless, or 
until manufacturers develop continuous-current apparatus for higher 
voltages, comparisons will result favourably to systems employing some 
type of single-phase commutator motor." Again, on p. 693 of the 
'" Electrical Review " for April 29, 1904, Mr. Hobart says: “ Is it, how- 
ever, reasonable or just to the continuous-current motor to disregard its 
м possibilities, especially in the matter of operation at higher 
voltage ? Aside from the question of main line traction, there is a large 
field for inter-urban electrie traction and for extensive urban and sub- 
urban systems. Doubling or trebling the voltage at the train would at 
once immensely extend the range of economic working. There are the 
further possibilities associated. with two commutators, or even two 
motors in series and treated as a single unit ; series-parallel control is well 
within the range of the practicable at such voltages; indeed, the con. 
troller problem is in some respects simplified by the reduction of the 
current through increased voltage. 
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Table I.—JUustrative Particulars of Continuous-Current Systema. 


Pressure of system in volta... 600 1,200 | 2,400 
Conditions of supply ......... | 2-wire 2-wire balanced 
3- wire 
Position of ‘live’ conductor .  3rd-rail overhead ^| overhead 
Size of ‘live’ conducto | 80 Ib. №. 000 ' No.0 
те ot "Ive conductor ... || Vignoles гай | copper wire . copper wire 
Resistance per mile—ohma... 0-04 , 0114 | 013 
Return conductor............ { эм ина тан, | employs 
Resistance per mile—ohms... 0-016 кесше 
Resistance per mile go and 
return—ohms  ............... 0-056 0.130 | 0:262 
Power required in kilowatts | 
(under starting conditions) | 1,000 1,000 | 1,000 
Assumed starting current— l 
amperes ........................ 1,670 835 417 
Pressure drop per mile, go 
and return—volts............ 93 108 109 
Allowable per cent. drop......! 9 9 9 
Allowable tota] pressure drop В 54 108 916 
in volta кие нана наз J 
Maximum distance from sub- 
station—miles ............... 0:58 1.00 1:98 
Distance between sub-sta- 
tions under conditions of | 
one train per section—miles | 1:16 2-00 | 3-96 


-— —— —— . + ——— - — — —— AL ——_————— 


Table II.—Ganz 1,000-volt Continuous Current Motors. 


| 


| Rated Horse ; Rated | Weight without gear. | Weight 


Type.  Powecronthe  speedin |— in kg. 
l hr. 75°C. basis, r.p.m. lb. kg. per H.P 
TS 70 | 52 | 650 2,550 1160 | 223 
TS 100 75 650 3,100 1,410 18:8 
TS 120 92 600 3,800 1,720 18-7 
TS 135 120 590 4,700 2,140 17.8 
TS 150 150 550 5,100 2,320 15-5 
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overhead line was restricted to the alternating-current system 
because of the pressures and because of the excessive and pro- 
hibitive drop which would occur with alternating current under 
normal conditions if both * live’ and return rail were of magnetic 
material. 

In Table I. will be found illustrative particulars of the pres- 
sure drop on 600, 1,200 and 2,400 volt continuous systems, and 
the necessary distance between sub-stations when the simple 
case 18 considered of one train midway between sub-stations at 
the limit end of the section. 

This roughly indicates that for the same percentage loss in 
power the distance between sub-stations varies directly with the 
pressure. The result would have been even more favourable 
had the line resistance not been changed according to the system 
emploved. 

While the low-pressure single-phase railway motor has been 
developing, the high-pressure continuous motor has also re- 
ceived considerable attention. From the more or less perfect 
500 and 600 volt motor, 700 and 800 volt motors were soon 
developed, but the 1,000 to 1,200 volt types have become more 
standardised designs. Motors for a direct pressure of 1,500 
volts at the terminals have been made. With all these higher 
pressure machines the main difficulty has been in their flash- 
over tendency. Since for the same rated power the current 
diminishes as the pressure increases, the commutation qualities 
of these motors should be better than in the 500-volt 
types. Many of the high power 600-volt types are nowa- 
days fitted with interpoles to ensure good commutation 
with less hability to flash over, and the same precaution 
is usually teken with the high-pressure types. Flashing 
over from brush to brush over the commutator bars is due 
primarily to a small spark occurring at one brush which tends 
to spread round the commutator according to the pressure 
between consecutive bars. High pressure at the brushes 
necessarily entails higher intersegment pressure. This must 
not be confused witb the reactance voltage between the seg- 
ments under the brushes (causing sparking at the brushes) 
which for a motor of given main dimensions depends chiefly 
on the current and speed of the motor. 

The standard 1,000 to 1,200 volt types have, however, now 
been developed to а stage where they are exceptionally free 


from flashing-over. In Table II. will be found some particulars 
of the Ganz line of 1,000-volt continuous-current motors, and 
the specific weights of this line of motors are set forth in the 
last column. 

The three-phase motors havea distinct advantage as regards 
weight efficiency, while the single-phase motors are very bad in 
this respect, baving weights per horse-power of double the values 
for three-phase and. well on toward double the values for con- 
tinuous-current motors when reduced to equal rated speeds. For 
most cases of electric traction, however, the three-phase system 
is put out of court by the fact that at least two live wires are 
essential (three are preferable) and also by the difficulties in 
regard to the control of the speed with three-phase motors. 
These difficulties are being overcome, however, in certain 
designs of three-phase motors, and it is not improbable that 
the use of such motors will be extensive in certain quarters 
where the three-phase system is favoured. 


It is almost unquestionable on the ground of experience that. 


the 600-volt continuous third-rail system is far preferable to 
any other for comparatively short city and suburban lines, but 
at distances from the city of, say, 15 to 20 miles, the lengths of 
run between stations increase greatly, the conditions approxi- 
mate more closely to main line service, and the economic trans- 
mission of energy demands the use of higher pressures. The 
single-phase motor has been shown in many instances to be far 
less successful when working a fast frequent stop service than 
when working a main line service with long runs between stops. 
The reason for this has already been indicated in this article. 
Also the economic superiority of the single-phase motor is 
greater the higher the required line pressure, a condition not 
particularly necessary until the distance from the city ter- 
minus exceeds 10 or 15 miles. To combine these opposing 
conditions it has been proposed to use 600-volt continuous- 
current series motors with the third-rail system in and near the 
city, and then run the same motors from an alternating-current 
supply for all sections beyond some 15 miles from the city. 
Such a plan has slight disadvantages in using two systems of 
electricity, but is quite justified when the city and suburban 
traffic is heavy, and the continuous-current system would more 
adequately deal with the heavy frequent stop service. The 
high-pressure continuous-current system provides every facility 
for economic operation under all conditions. If the city traffic 
is heavy and if a pressure above 600 volts is not so acceptable 
near and in the city, 600-volt motors can be used on the city 
section with a third-rail continuous-system, and a fast frequent 
service can be provided with great economy. When the line 
extends beyond 10 or 15 miles from the city terminus it is 
better to have a 1,200-volt overhead line and to run the two 
motors always in series, but more economical working still is 
obtained by a double overhead line on the three-wire system 
with rail as the earthed neutral, and the lines 1,200 volts above 
and below zero respectively, making 2,400 volts between the 
two line conductors. | 

The employment of 600-volt motors would then necessitate a 
double series arrangement of two motors in series between each 
line and the rail, thus being equivalent to four motors in series 
between lines. It would be essential to have the two motors 
of one pair running at the same speed, and this bas been attained 
in at least one system by gearing the two motors' pinions on to 
one spur wheel and axle. The Vienna-Stadbtahn Railway 
equipped by the Krizik Company employs 750-volt motors 
geared in this way, the country line being on the three-wire 
system with 1,500 volts for each line—-.e., 3,000 volts between 
outers. 

Two alternative systems of motor control at starting can be 
effected on a three-wire system such as those referred to above. 
With, say, eight motors in four groups of two in series, one 
system entails an ordinary series-parallel control considering 
the outer lines as the only two conductors and placing first four 
motors in series and then employing two parallel sets between 
each line and the rail as in Fig. 1. This is a “ balanced " 
system, which would, however, not be possible with only four 
600-volt motors. The latter would be operated in the manner 
shown in Fig. 2, which obviously only constitutes a balanced 
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Table III.— Ra/ways Employing the High-Pressure Continuous-Current System. 


trolley wires. Continuous 
current at 800 volts was re- 


Railway has also been con- 


Length ; : 
Road. of line. | pressure. | pressure. | ^quipped Reference. jected owing to the length of 
Miles. | Volts. Volts. = by ‚ line, and the choice lay bet- 
we IT == Se ы — ween high-pressure continuous 
А merica— rac. Со, : Ё ES 
*Indianapolis and — Louisville} — 41 1,200 600 СЕС. |“ ERJ,” XXXI. р. 4. "nr аы ба a. 
Pittsburg, Harmony, Butler} 64 1,200 600 G.E.C. “E.R J., XXXIII., р. 92. | ustimates or 2,000-volt con- 
and Newcastle .................. ! _ tinuous - current and 6,000- 
VRAC ee и 24 ee 600-1,200 ie ' volt single-phase were con- 
Sapulpa Interurban Railway ... 9 1,204 GO0- 1,200 G.E.C. i but the single- se 
Aroostook Valley Railway |... 12 1200 | 600.1200 | СЕС. ита DUM || а ngle-phase 
Central California Trac. Co....... 16 1.200 1.200 | G.E.C. “ERJ,” XXXIV.,p.561. 8y sten was ruled ont, since 
Washington, Baltimore and 60 1,200 | 600-1,200 G.E.C. the gauge was only one metre, 
а ENS gaa 2 T РОТИ © 5 В | ү | and 60 н.р. was the largest 
Southern Pacitie R.R.C. ........ P 200 600-1,200 a. Р.С ; i : 
9, ) | 1 381] | 
Milwaukee Electric Railway .. — 90 1.200 600-1,200 ! С.Е.С. | motor d v. pos i AN = 
Shore Line Elec. Ry. New Haven 52 1.200 600.1.200 | G.E.C. 8E.RJ.,"X XXIV. p.1133. restricte Space etween e 
*I ndianapolis,Columnus & South-| — 41. ! 1.200 | 800 — 1 AEC ! wheels. А motor of 160 n.P. 
Germany— | [егп Trac Кү 1.000, 1; | | un as ec, Ау: 1 was possible with continuous- 
Cologne-Bonn-Rhine Shore Ку. 14 | ee 1,000 | S.-8. E.R.J.," XXXI., p. 727. current, so that system was 
Mo"ne Е . 
Berchtesgaden-Landesgreuze ... | 1.000 1.000 — ,A.E.G., S.S. employ ed. On two lines of 
Moselle Maiziores Ву. ............ 9 2.000 1.000 | S.-S. “Б.В.” XXX., р. 1031. | considerable length the equip- 
M D i n TEEN | — | 1.500 — | : " | ment which was first installed 
weal Lines of Frankfort ......... © — — — A. E.G. : 
Berlin Elevated э... = ROD m SS I"LRÁATJ.S NV. р. 72. 29 Single-phase has now been 
Around Cologne. eese — 1 700.800 , 700-800 -8. “E.R.” XXVIL, р. 959. | replaced. by continuous cur- 
Switzerland — | | р rent at 1,200 volts. In the 
Bellinzona-Mesoceo Ry. ......... ‚ 20 ].500 750-1,500 i | * ER," XXVL, p. 851. | case of the Washington, Bal- 
J.J. Reiter ы : ; 
Bernina Ву. Liens EET 1.000 1.000 Alioth | timore & Annapolis VR 
Wengernalp Ву. ............. ones l 12 ,500-2.000. 750- 1.000 Alioth | Railway (90 miles) the limita- 
nBirugthal МЕК ТУ ТГ | 8.5 | 1.000 [1.009 Alioth tion was the weight of motor 
Berner Oberland Rv. не | ux | 00.1.0900 ' 3001000 Alioth ‚ cars. Forty tons was found to 
A EE Elec. de ii 27 7H0- 1,000 | 120-1,000 — Без е limiting weight of the 
П qos uem 2) шы m motor car capable of running 
ATUS BUB анааан ‚ 2 | 790-1,000 | 750-1,000 — right into the centre of Wash- 
ш г | rond | un | ington, owing to parts of the 
rescia—-loscana ............. == ves — .- Я. : 
Monza Meda Cantu ............... — 1,200 — T.-H. | road bed structure "i being 
Castellamare de Stabia-Sorrento 12 825 825 S.-S. " E.R.J.," XXVII., р. 959. | strong enough safe y to sus- 
dustria— e & greater weight. The 
Innsbruck-Hall ................... 8 1.000 1,000 | A.E.G.-Union rreater weight of single-phase 
Salzburg-Landesgreuze ......... 8 1,000 1,000 S.-8. ,"ERJ.," XXXI, р. 727. nr t a 60 toa р the 
Trient-Malé шн. 33 801 300 [ALE.G., S.S. ро sein - Е 
Dermallo-Mendel .................. E $00 800 — | minimum locomotive weight 
Tabor-Bechvné /— ................... 14.5 1.500 750 Krizik “Е.В.Т.,” Dec. 10. 1904. for the required service, 
Tu LE ея 17:2 1,500-3,000, 750-1,500 Krizik ү E.R.J.," XXVIIL, p.870 | whereas a weight of 40 tons 
ungary— | ‘ : E 
Budapest-Soroksar-Haraszti ...| 10 1.000 1.000 Ganz | was easily obtainable with 
Budapest-Eodollo ......,......... 17 1.000 1.000 Ganz | continuous - current equip- 
Budapest-Szt-Endre — ............ 14 1.000 1,00) Ganz | ment. The Milwaukee Electric 
| 


—— — 


system when the parallel running condition is reached—that 
Is, when all four motors are in series across the 2.400 volts. 

In Table III. will he found a list of electric railways employ- 
ing continuous current at 800 volts pressure and above. This 
table has been compiled with a view to enabling a fair opinion 
to be gained of the extent to which the high-pressure continu- 
ous-current system is now used. 

An aggregate length of route of about 800 miles is seen from 
the above table to be operating with or in hand for high pres- 
sure continuous-current equipment. The Vienna-Stadtbahn 
Railway deserves special notice as it is operated on a three-wire 
system even more advantageous than on the City & South 
Jondon Railway. There are two overhead live conductors, 
1,500 volts above and below zero potential respectively. Motors 
for 750 volts are used, sets of two being alwavs permanently in 
series, and the control 15 effected as already briefly indicated in 
this article. The Central Californian Traction Co. have a route 
of 16 miles electrified with 1,200 volts on a combined third-rail 
system on the inter-urban sections and trolley wire on city 
sections. Many 1.200-volt svstems employ 600-volt motors 
wluch are operated two in &eries on the inter-urban lines from 
1,200 volts, and as single motors with series-parallel control 
from 600 volts on citv tracks. 

The Mozelle line 1s of interest in that 5,700-volt three-phase 
current, was available at either end of the line, but three-phase 
traction was considered unsuitable on account of the number of 


verted from single-phase to 
1.200-volt continuous-current. 
E The Rotterdam-Hague rail- 
— way equipped with the 6,000- 
volt single-phase system is to be extended, but the decision is 
now for high-pressure continuous-current on the new section. 
A recent Paper on * The Electrification of Railways," by Mr. 
George Westinghouse * contains some points of interest to us 
at this stage. While discussing the single-phase, three-phase 
and 600-volt continuous-current systems there is nothing said 
of the high-pressure continuous-current system. For short 
lines it 1s advanced as a great advantage of the single-phase 
svstem that sub-stations can be dispensed with. Now this 
can be and has been done on some 1,200-volt continuous- 
current systems also (to lengths of 41 miles)—notably the four 
American lines in the table which have asterisks affixed— 
which have no sub-stations. These lines are fed direct from the 
power station, which is located fairly centrally between the 
ends of the route. The Central California Traction Co., while 
having only one sub-station, purchases its power at 14,000 volts. 
А third point of interest in Mr. Westinghouse’s Paper “ The 
Electrification of Railways,” is the plea for systematic stan- 
dardisation of svstems which lie close together and may overlap 
at some future time. To be able to run rolling stock over other 
lines with * through ” trains is undoubtedly an advantage to а 
company when the financial arrangements are amicably agreed 
upon. Many instances occur in our English steam roads, and 


* Read at joint meeting of the Institution of Mechanical Engineers and 


the American Society of Mechanica] Engineers, London, Jul ,1910. THE 
ELEcTBIOIAN, Уо], LXV., р. 677. i d 
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some already exist around London on the electric railways. 
The north-west, west, south-west and east of London are all 
closely inter-connected by the District, Metropolitan and Great 
Western junction lines; the rolling stock being suitable to run 
over all the lines. The L.B. & S.C. suburban system is a 
departure from the otherwise standard London equipments, 
and the future extensions of the electrified portion of the L.B. & 
S.C.R. will probably be installed with single-phase current, 
во that through running between, say, Aylesbury and the 
Crystal Palace will not be so easily arranged as it might have 
been. | 

А number of articles have appeared from time to time 
relating to comparisons between continuous-current and 
single-phase systems. Such comparisons must, of course, be 
of à commercial nature where there are no limitations as to the 
use of either system. Six or seven years ago a few engineers 
put forward estimates showing that the single-phase System 
compares unfavourably with the high-pressure continuous- 
current system ; but several eminent engineers have opinions 
as strong to the contrary. : 

À few of the more important articles touching closely on this 
subject are given in the following bibliography :— 


BIBLIOGRAPHY OF SOME ARTICLES RELATING TO THE 
SUBJECT OF HIGH-PRESSURE CONTINUOUS. CURRENT 
FOR*RAILWAYS. 

Н. M. Hosarr. 
“The Continuous-current System and the Single-phase System for 

Traction.” —“ Electrical Review," April 29 and May 6, 1904. E 

‘Single-phase and Continuous-current Equipments and Limiting 

Schedule Speeds.” —* Tramway and Railway World,” April 5, 1906. 

“Single-phase versus Continuous-current Railway Electrification."— 

“ The Times Engineering Supplement," April 10, 1907. 

“ Rival Electric Railway Systems,” —“ Railway Gazette," May 10, 


1907 
А. C. KELLY. 

“ Single-phase versus Direct Current for Heavy Electric Traction " 
(with opinions of various authorities).—'' Street Railway Journal," 
Vol. XXIX., p. 800, May 4, 1907. 

“ Comparison of Third-rail and Overhead Trolley Construction as 
applied to Electrification of Steam Roads." —“ Street Railway Journal," 
Vol. XXIX., p. 827, May 11, 1907. 

Davis. 

“ High Voltage Direct-current and Alternating-current Systems for 
Interurban Railways.”—“ Street Railway Journal,” Vol. XXX., p. 357, 
and “ Transactions," Ат.Т.Е.Е., March, 1907. 

ANONYMOUS. 

“ The Present Status of High-tension Direct-current and Alternating- 
current Railways on the Continent of Europe."—'' Street Railway 
Journal," Vol. XXXI., р. 727, May 2, 1908. 

C. D. EvzrETH. 

“ Latest Developments in Electric Railway Apparatus.” —" Electric 
Railway Journal," Vol. XXXIX., p. 24, July 3, 1909. 

" 1.200-volt Direct-current Railway Installations.” —“ Electric Rail- 
way Journal," Vol. XX XIV., October 2, 1909. 

“ The 1,200-volt Railroad; A Study of its Value for Interurban Rail- 
ways." —'' Proceedings," Am.I.E.E., May, 1910. 

Е. E. Сазе, 

“ 1.200-volt Direct-current Car Equipment."—" Electric Railway 
Journal," Vol. XXXIV., р. 742, October 7, 1909. 
| W. B. Роттен. 

“ Economics of Railway Electrification." Paper read on July 29, 1910, 
at a meeting of the Institution of Mechanical Engineers. 


———— n lll —— 


THE ELECTRICAL UNDERTAKING OF THE BIRMING- 
HAM, TAME AND REA DISTRICT DRAINAGE BOARD. 


We give below an account of the discussion that took place at 
the meeting of the Birmingham Local Section of the Institution 
of Electrical Engineers when Mr. L. F. Mountfort read his 
Paper on the above subject. An abstract of this Paper ap- 
peared in our issue of February 17th. 

Мг. W. J. Larke (B.T.-H. Co.) asked whether the load factor referred 
to by the author was the ratio of the average demand throughout the year 
to the total demand the plant was capable of supplying, as he was 
inclined to think that the load factor should be only 20 per cent., since the 
second unit of the plant had not been taken into account. With regard 
to the table given by the author for the comparative cost of gas and elec- 
tricity he did not agree that the electric plant and the gas plant should be 
debited with the same amount per annum for wages. The special type 
of pump with backward curved vanes referred to by the author had a very 


limited application, since a very material increase in power required and 
volume delivered resulted from a comparatively small increase іп speed. 


He endorsed the remarks of the author as to the suitability of squirrel- 


cage motors for this service, particularly in connection with the rapid 


development of the use of turbine pumps with high speeds for mining 
work. 


Мг. А. PEARSON (Messrs. Crompton & Co.) thought the combination of 


a destructor plant with a purchased supply to carry the peaks appeared 
to be an ideal system of providing electrical power for sewage works. lt 
was, however, strange that the steaming plant was under separate con. 


trol. The curves seemed to show that the boilers did not hold their load, 


and the cost per unit generated was high. 


Мг. W. E. Mitxs (Birmingham Corporation Electric Supply Depart- 
ment) said the author gave an estimate of the cost of driving the pumpa 
by gas engines and electric motors, and stated that the annual cost of 


gas engine driving was lower than with electric motors. One had but to 
glance at the load curves to give an emphatic denial to such a suggestion, 
The amount set aside for interest and depreciation was open to criticism. 


Modern experience showed that although 8 per cent. was high enough 


for interest and depreciation in the case of a motor, 124 рег cent was not 


too high a figure for the gas engine scheme. 

Мг. А. Номе-Мовтох said that in 1902, as consulting engineers to the 
Glasgow Corporation, they had designed and, two years later, put to 
work at the Dalmuir outfall works, what was most probably the first 


detritus dredger of the type mentioned. Тһе particulars were almost 
identical. It was therefore gratifying to find this machine quoted as the 


“ latest type " to-day. The lower side walls of the catchpit or channel 
should be sloped at from 45 deg. to 60 deg. to the horizontal, and should 
be joined at the bottom to each other by an inverted tangential arch of, 


say, 3ft radius. This was more satisfactory in working than the trough 


bottom suggested in the Paper. Taking into consideration the very low 
load factor, the comparatively large power required and the absolute 


need that the pumps should be “ got to work with the minimum of delay," 
it was a clear case for the use of purchased electrical energy at any reason- 


able figure. Also, would it not have been simpler all round to have 


raised the storm-water ngainst a constant head to a sufficient height, and 


then to distribute on to the beds by gravity ? 

Mr. S. P. Smitu (General Electric Co.) drew attention to the state- 
ment of the author that the speed of the induction motor could not be 
decreased without a corresponding loss of efficiency. This, however, 
was no longer strictly true. It was only necessary to take advantage of 
the transformer properties of the induction motor, and supply the rotor 
with a commutator by means of which the frequency of the rotor currenta 
was converted to that of the supply system, so that the commutator 
could be connected to a pressure having the supply frequency. The 
excess power supplied to the stator was then no longer consumed in rotor 
resistances, but was returned to the line. Either shunt or series charac- 
teristic could be given to the motor as desired. The author had strongly 
advocated the use of induction motors with squirrel-cage rotors. There 
were many disadvantages in the present arrangement. The fact that the 
motor was working at the end of a high-tension transmission line might 
certainly give rise to surging troubles on switching in. As was well 
known, the more inductive the load the more likely that pulsations would 
be set up on switching in, whereas with a non-inductive load the pulsa- 
tions would be strongly damped. In the present instance an auto-trans- 
former was used for starting, which formed an inductive load. The case, 
of course, was just the same with a star-delta switch. For this reason 
trouble might be experienced when starting up, and this was probably 
the reason why choke coils had been provided between the starting and 
running positions. He also asked why the author had rated his motors 
во liberally. Lastly, in the case of trouble experienced by cutting the 
end rings of the squirrel-cage rotor, this might more or less be expected 
on a motor of this output, for the effect of cutting the rings in the way 
mentioned would doubtless be to cause the resistance of the rotor circuit 
to vary considerably over the pole pitch, the effect being somewhat 
similar to having a single-phase rotor, though probably to a much smaller 
degree. 

Mr. А. Г. Raw inas noticed that the author showed the horse- power 
curves ав attaining a maximum nearly in the middle of the working limits 
of the pump and then drooping, so that when the head was reduced to 
zero the horse-power fell considerably below the full.load value. The 
speaker's experience with centrifuga] pumps of the ordinary type had 
always shown that a decreased head increased the demand on the motor, 
and he believed that this curve should continue upwards with an increas- 
ing slope, so that with zero head the power taken was enormous]y in- 
creased. Mr. Mountfort's experience with sluice valve motors had been 
unfortunate, but it would be a pity if anything which had been said 
should lead anyone to think that the difficulties encountered in making 
these motors absolutely reliable were insuperable. Some five or six 
years ago he had had something to do with the installing of about 120 
small motors for operating railway points. The conditions were very 
similar, and absolute reliability was, of course, essential. 'These railway 
motors were controlled by а two-way switch in the signal box on the 
same principle as Mr. Mountfort described. The motors worked the 
points through a spring clutch, and the limit switches were set 80 a8 to 
allow the motor to run for a few revolutions against the clutch after the 
points had been moved over. If a similar device were adapted to these 
sluice motors it would get over a great deal of difficulty that had been 
experienced. 

Mr. А. LiNpsAY-FonsTER considered the continuous overhead earth 
wire an element of danger, as it was important for any such wire to have 
a life equal to that of the line wires. "E 

Мг. М. В. Ковнев pointed out thatthe cost of 0-875d. per unit with the 
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destructor plant was decidedly high, in view of the fact that steam was | 


provided free. In considering the various types of plant for any sewage 
pumping scheme in the future, the claims of the Humphrey’s gas pump 
would, in his opinion, outweigh all others, both from the point of view of 
capital and running cost. 

Dr. GispEenT КАРР said he was connected 15 years ago with a drainage 
installation where seven squirrel-cage motors were installed having 6 per 
cent. slip and coupled to water wheels. On receipt of a signal in the 
power house that water was rising in any one district, the motor in that 
district would be started by simply dropping the voltage of the gene- 
rators which fed the motors on that side of the power house, and then 
switching in the required motor. He did not believe in guard wires 
beneath overhead lines, but preferred an electrically operated relay at the 
generating station, which would operate when the electrical centre of 
gravity of the system had been disturbed by a broken live wire coming 
into contact with the earth. With regard to the statement that the horn 
type lightning arrester was unsuitable for use at 6,000 volts owing to the 
smallness of the gap allowing particles to lodge, a gap of lin. might be 
used if a very thin point wire were fixed to one horn and terminated at the 
correct sparking distance for 6,000 volts from the other horn. On a high- 
pressure surge occurring it would first of all discharge across the fine wire 
gap, and the small arc set up would enable, so to speak, the main body of 
the surge to discharge across the wide gap, due to the decreased dielectric 
atrength of the wide gap caused by the discharge across the narrow gap. 


NATIONAL PHYSICAL LABORATORY. 


As in previous years a large number of visitors were present 
at Bushy House, Teddington, on Friday last on the occasion of 
the annual inspection of the National Physical Laboratory. 
The visitors were received in the new National experimental 
tank building by Sir Archibald Geikie, K.C.B. (President of the 
Royal Society and chairman of the General Board of the 
Laboratory), Lord Rayleigh, O.M., F.R.S. (chairman of the 
Executive Committee), and other members of the General 
Board. The new tank was on the present occasion undoubtedly 
the centre of interest. "This tank, for which the equipment 15 
now nearly complete, should prove a great acquisition to the 
Laboratory and indeed to the country. The main basin, 
which is 500 ft. long, 30 ft. wide and 13 ft. deep, was filled with 
water last September to a depth of 12ft. 3in. A good idea of 
its construction can be obtained from Fig. 1 herewith. А 
small tank, 60 ft. overall in length, 5 ft. broad and 31 ft. deep, 
has also been constructed near the main tank. 

The carriage for towing the models, which are to be of paraffin 
wax, is one of the most interesting features of the equipment 


Fic. 1.—NrEW EXPERIMENTAL TANK AT NATIONAL PHYSICAL LABORATORY. | 


for the main tank. This carriage, which has been constructed 


the wheels through worm gear. The truck is brought auto- 
matically to rest at the end of each experimental run by means 
of a frictional brake on each wheel, which 18 brought into action 
bv the same tripping gear that cuts off current from the motors. 

As it is essential to maintain an absolutely constant speed 
during the test runs, and in order not to disturb the pressure of 
the power supply to other departments of the Laboratory, a 
special battery has been installed for supplying the electrical 
energy to the motors of the towing carriage. This battery com- 


Fic, 2. View OF MACHINE FOR SHAPING MODELS» WITH TRUCK ACROSS 
TANK IN BACKGROUND 


prises 55 Tudor cells of 1,233 ampere-hour capacity, and drives 
a motor-generator, the generator of which is capable of giving 
any required pressure up to 650 volts. 

The fields of the four motors on the towing truck are con- 
nected in series, and the motors can be operated from a stan- 
dard series parallel controller on the truck or else from a special 
control desk near the motor-generator and situated at one side 
ofthetank. In the latter case the controller on the truck is first 
set in any position. The speed of the truck is determined by 
a voltmeter on the control desk, and a rheostat enables the 
speed to be accurately adjusted to 
within } per cent. 

Current is supplied to the motors 
from six “ live” rails fixed on one wall 
of the tank building, as can be seen on 
the left-hand side of Fig. 2. Six copper 
trolley wires are fixed by the side of 
these rails, which latter are of steel, and 
act as feeders. Two of the conductors 
supply current to the fields of the 
motors, two are for the armature cir- 
cuit and the third pair are for the 
magnetic brakes. 

As mentioned above, the models are 
made of paraffin wax, which is run into 
a clay mould of approximately the 
desired form. The exact shape is then 
obtained with the aid of a special 
shaping machine, on the principle of 
that due to Mr. Froude, by cutting a 
series of horizontal grooves on the 
models to the required lines, the wax 
being afterwards trimmed down 
by hand. These models are fixed 
underneath the truck, and аге 


_towed through the water, the resistance being measured by a 


by Messrs. Dick, Kerr & Co., and is seen in the background of | recording dynamometer. The shaping machine is seen in Fig. 2. 


Fig. 2, measures 32} ft. by 34 ft. and weighs over 14 tons. It 
is driven by four Dick-Kerr 600-volt motors, each of 35 H.P., at 
any required speed from 2 to 17 miles per hour. The motors 


are fixed vertically at the four corners of the truck and drive 


In the case of the small tank, the models can be towed 
through the water by means of a wire and weights, or the model 
may be fixed at the end of а dynamometer arm, aud water be 
allowed to flow through the tank. For this purpose an 80 н,Р, 
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rotary pump has been fixed, capable of delivering 4,500 
cubic ft. per min., equivalent to a speed of 2-57 knots in the 
tank. 

On the present occasion we must curtail our description of 
this most valuable equipment, but we may mention that Mr. 
(+. 8. Baker is superintendent of the department. 

In regard to developments in other departments, new build- 
ings for metallurgical research are in course of erection, a sum 
of £10,000 for this purpose having been provided by the 
generosity of Sir Julius Wernher. Plans for a new building for 
optics, which would make possible the transfer to Teddington 
of the Kew test work, and for an “‘ administration " building 
have been prepared. 

Details of the work carried on during the past year will be 
found in the abstract of the Director's report below, but atten- 
tion may be called to the work of providing standard metal 
filament lamps. Аз the light is of different colour from that 
of the Pentane lamp, a “cascade” method of stepping down 
has been adopted. Thus, starting at 4:5 watts per candle- 
power, comparisons are made between а 4-5 and a 4-watt per 
candle-power lamp; the latter is then used for determining a 
3-5 watt рег candle-power standard, and so on, check measure- 
ments being also made. 

The following are the main points mentioned bv the Exe- 
cutive Committee in their report for the past year, which was 
submitted to the General Board last Friday :— 


The work of the laboratory has advanced steadily during the year 
and new ground has been broken in several directions. It is hoped 
that a formal opening of the National experimental tenk will form 
one of the ceremonies connected with the Jubilee celebration of the 
Institution of Naval Architects postponed from last. year. 

The work of extending the Metallurgica! Department was entrusted 
to Messrs. Dick, Kerr & Co., and is now woll in hand. The Executive 
Committee has ceased to be responsible for the meteorological work 
of the Kew Observatory and for the administration of the magnetic 
observatory at Eskdalemuir. The Gassiot Committee of the Royal 
Society has been reconstituted as an Advisory Committee dealing 
with meteorology and allied sciences, and the general administration 
of the observatories hes been placed with the Meteorological Office. 
At present the test work on thermometers, telescopes. watches, 
metcorological instruments, &с., which has for so long been carried 
out èt the Kew Observatory, still remains there under the superin- 
tendence of Dr. Chree ; it is part of the complete scheme to remove 
this work to Teddington and leave Kew entirely free for meteoro- 
logical and other allied investigations as the central observatory of 
the Meteorological Office. 

Among other matters of general interest may be mentioned the 
share of the laboratory in the exhibition of scientific instruments in 
the British Section at Brussels. The catalogue of the section, a work 
of real value, was prepared at the laboratory by Mr. Rayner, who 
also acted as chairman of the sectional jury. Mr. Selby is assisting 
in the work of the International Commission for the publication of 
annual tables of physical, chemical and technologics! constants by 
supervising, on behalf of the Director, the collection of the necessary 
data relating to physics and engineering. 

Мг. Е. E. Smith's work during the year connected with the funda- 
mentel electrical units has keen largely internetional. Along with 
representatives from the Reichsanstalt and the Le buratorie Central 
q' Electricité at Paris he spent two months at the Bureau of Stand- 
erds at Washington in the spring carrying on the researches necessary 
to decide on a definite value for the E.M.F. of the Weston cell. "The 
complete report of these investigations has not yet been published, 
but enough has been done to justify the International Committee 
dealing with standards to recommend that from January 1, 1911, the 
E.M.F. at 20 deg. of the Weston normal cell set up in 2ccordence with 
an approved specification should be taken as 1:0183 international 
volts. 

During the latter part of the year the Lorenz machine—the 
Viriamu Jones memoriul—has been practically completed. though 
the coils still ewait their final measurements. The mechine runs 
with great smoothness, and the chronograph returns show that 
during one trial, without any attempts to control the speed, it re- 
mained uniform within 5 parts in 100.000 for г period of 15 minutes. 

The investigation by Mr. Campbell into methods for messuring 
hysteresis and eddy current losses in steel hes been continued. Speci- 
mens of the sume material have been examined at the Reichsanstalt, 
the Bureau of Standards and the Leboratory, and it is hoped to pub- 
lish the results shortly. The thanks of the committee are due to 
Messrs. Lysaght & Co. for providing the material required for this 


research. Мг. Campbell's measurements on wavemoeters have also 
progressed. 

т the photometric division the endeavour to secure a suitable 
standard for the measurement of high efficiency electric lamps has 
been greatly helped by the generosity of the General Electric Co. т 
providing for Mr. Paterson è very complete set of Osram standards, 
while important work has been carried out in conjunction with the 
Board of Trade regarding the stonderdisation of ships’ lights. 
Another research which should be noted is one on the dielectric pro- 
perties of ebonite, undertaken with « view to enabling the Admiralty 
to issue ə specification for this material. 

Mr. Rayner’s work for the Engincering Standards Committee has 
also advanced, and it is hoped to issue a report during the spring. 
while Mr. Melsom has cerried through an important series of tests for 
the Wiring Rules Committee of the Institution of Electrica] Engincers. 

In Dr. Harker's division (thermometry) two important researches 
have advenced towards completion. In conjunction with Mr. 
Higgins, the differences in the behaviour of various patterns of flesh- 
point apparatus have been carefully examined, and an explanation 
given of most of them. Mr. Greenwood is working at the specific 
heat of substances at high temperatures by the method employed by 
Dr. Herker for iron. end the results promise to he very interesting. 
Another investigation which should be referred to is one on the 
Siemens water pyrometer carried out by Mr. Blackie. 

During the veor the equipment of the metrology division has been 
greatly incressed. A long tank suitable for testing tepes up to 50 
metres in length at various temperatures hes been installed and is now 
in use, while г valuable set of balances hes been obtained from Messrs. 
Oertling. thus ene bling the stendardisation of weights to go on more 
systematically. 

In the optical division attention should be called to the novel 
methods introduced by Mr. T. Smith for testing clinometers. 

In the engineering department a number of researches have been 
carried out. Among those completed may be mentioned two reports 
to the Engineering Standards Committee. One of these deals with 
the strength end modulus of elasticity of long lengths of copper wire 
(50 ft. lengths) measured at various temperatures from — 12°C. up 
to 60°C. The experiments showed the great uniformity of the wire 
supplied, the strength of the 50 ft. lengths was in nearly ell cases the 
seme 2% that obtained from observations on a number of short 
lengths of the same wire. The second investigation deals with the 
strength under shock tests of verious forms of screw threads. 

Good progress has been made with the zeronautica! investigations 
referred to the Laboratory by the Advisory Committee ; the tests of 
motors for aeroplanes occupied the staff for some time, the whirling 
table is working satisfactorily, and important results have been ob- 
tained on the resistance, and on the conditions of stability, of various 
forms of airship, and on the strength and durability of fabrics em- 
ployed for the envelopes. 

In the department of metallurgy the work of the Alloys Research 
Committee hes advanced, the allovs of aluminium zine having been 
investigated. A Paper dealing with the equilibrium diagram of these 
alloys is ready for publication and the whole report is well advenced. 
Progress has also been made with the eutectics research and with the 
investigation into the effects of strain on steel at a high temperature. 

The report for the year of the observatory department deals solely 
with the test work. It has been arranged that the meteorological 
work of the whole year shall be dealt with togethor in a report to the 
Meteorological Office. 

- The following table gives a summary of the tests during the past 
three years :— 


1908. 1909. 1910. 
Electrical measurements......... 155 ... 155 ... 172 
Electrotechnies | ................. 1,700 ... 2.328 ... 1,810 
Photometry ................. — Ti9 ... 913 ... 480 
Thermometry ................ . 309... 368 ... 496 
nip EP 21 ... 23,6030 ... 5,308 
Metrology ............... ОРИК 1.544 ... 2,209 ... 1,860 
Taximeter testing.............. .... 9,985 .. 10,178 ... 18,306 


Engineering department......... 131. ... 140 ... 150 
Observatory department ...... 30,725 ... 41,794  ... 36,395 
The income has increased, having risen from £24,270. 9s. 104. in 
1909 to £28,076. 12s. 1d. in 1910. Of this increase, £1,899. 8s. 6d. is 
due to sume increase in the Treasury grant for aeronautics, and to the 
fact thet the grant was received for the whole year instead of for 
seven months as т 1909, while £1.327. 5s. has been received from the 
Institution of Naval Architects on account of tlie National experi- 
ments! tank. The net receipts for work done have risen from 
£14,240. 15s. 11d. in 1909 to £15.363. Os. 9d. in 1910. and this in spite 
of the fact that the Meteorological Office payment was £200 less in 
consequence of the new arrangements at Kew, Tho total expendi- 
ture during the year has exceeded the receipts by £222. Os. 94., 
amounting to £28,298. 12s. 104. 
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А detailed statement as to capital expenditure and income during 
the last 11 years is given inthe report. Excluding the special expen- 
diture for aeronautical work,* the following figures summarise the 
result :— А 

Capital Accounts, 1900-1910. 


Treasury Стаб еек £44,000t 
Private Gonations..........ccccecceccsccvccuecccccccscecceceucs 44,012 
Provided out of income ................ cere ee enne 14,381 
Dividends on 1пуевїтепйїв.................................... 1,039 
Total receipts on capital account ..................... £103,432 


The receipts on the income account during the same 11 years have 


been :— 


Treasury grants, 1900-1910.................................. £57,750 
Fees for work done, donations and subscriptions....... 105,381 
Total ABCcOme. cocti о е. £163,131 


These sums do not include the value of (1) all the gifts of apparatus 
and material made to the Laboratory and (2) the apparatus and 
machinery made in the Laboratory workshops. In view of these 
figures the Committee urge that their request for funds to permit of 
the much-needed extension at Teddington, described in their last 
report, being carried out in the near future is one which deserves 
most favourable consideration from the Treasury. 


WORK PROPOSED FOR THE YEAR 1911. 


Electricity.—The absolute determination of the ohm by means of the 
new Lorenz apparatus will be the main feature of the year's work. In 
continuation of the work on the international ohm, new mercury stand- 
ards of resistance will be made, and these will include five for the new 
electrical standards laboratory in Japan, the construction of which has 
been entrusted by the Japanese Government to the National Physical 
Laboratory. Experimente dealing with the silver voltameter and stand- 
ard cell will be continued in co-operation with other standardising labora- 
tories, particularly those of America, France and Germany, with a view 
to settling certain points left undetermined by the London Conference of 
1908. 

In connection with the calibration of wavemeters, which has been in 
progress for some time, it is proposed to improve the steadiness of the 
source by the employment of a short-spark method. The resistance box 
with negligible inductance referred to in the report wil] be completed, and 
will facilitate the more exact determination of residualinductances. Рог 
а Similar purpose and also for the testing of wavemeter induetance coils, 
it is hoped to complete the construction of a low reading inductometer. 
In the work of iron testing it is hoped that the comparison of methods 
with the Reichsanstalt and the Bureau of Standards will be completed early 
inthe year. It is proposed to continue the investigation of the power fac- 
tors of standard condensers, and to increase the accuracy of the methods 
by minimising the residual inductances. А new method for making the 
measurements will also be tried. Further investigation of the effect of 
frequency on the capacity determination of the condenser is also desir- 
able. The construction of a subdivided self-inductance coil from 1 up to 
10 millihenries will be completed. It is hoped in addition to improve the 
sources of alternating current at 1,000 ^v per second, and to set up vibra- 
tion galvanometers of increased sensitivity. 

Klectrotechnics.— The chief work in photometry will be the standardisa- 
tion of new sets of sub-standards which will help still more rigidly to 
maintain the value of the unit of light. Another investigation to be con- 
tinued is that in connection with the visibility of ships’ lights. An effort 
will be made to find a two or three mile range over which these lights can 
be tested, and at the same time to carry out laboratory experiments on 
the conditions which bear on the question of visibility. 

It is intended to continue the investigation on the degree of accuracy 
which may be expected from ordinary supply meters which are subjected 
from time to tiie to railway journeys. А preliminary investigation into 
the heating and deterioration of bayonet lamp sockets used for large 
heaters has been made during the past year on behalf of the Engineering 
Standards Committee. These measurements are to be supplemented by 
a more complete series of tests on radiators and similar apparatus. 
Further progress is also expected in perfecting the electrostatic method 
of power measurement. А report on the resulta of the experimenta on 
the effect of electrical stress on ineulation is to be prepared. 

Thermomvetry.—The research into the methods for the construction of a 
gas thermometer suitable for work at very high temperatures will be 
prosecuted. It is proposed to undertake a comparison of the resulte 
obtained with the various forms of optical pyrometers up to temperatures 
as high as possible, both under approximately perfect “ black body " 
conditions, and as ordinarily used. An international commission has 
been appointed to discuss the unification of the methods used in petro- 
leum testing and the Laboratory has been requested by them to co-oper- 
ate in the work to be undertaken. 

Metrology.—This division will, as usual, be largely employed in the con- 
struction and maintenance of length standards. In particular the silica 


metre will be kept under careful observation for secular change, and a 


series of tapes will be prepared for use as standards of thermal expansion 
in the long water bath. 


* This has amounted to £7,650 for buildings and equipment, and 
£4,946 for maintenance. 


t This includes £525 ex pended at Eskdalemuir out of income. 


Optics.—The investigation into the aberrations of lens systems will be 
continued ; it is intended to extend the numerical investigations to cover 
the whole ground of telescope objectives ; progress will also be made with 
an inquiry into the construction of eye pieces and photographic lenses. 


Engineering.—It is proposed to erect two auxiliary wind towers in suit - 


able positions between the existing towers. The researches on impact 
stresses and on heat transmission and friction in pipes will be continued. 
The scheme of work approved by the Council of the Institution of Civil 
Engineers on reinforced concrete will be put in hand. 

In addition, it is proposed to undertake in the aeronautical division 
researches on propellers, stability of dirigibles, &c. 

Metallurgy.—It is proposed to continue the investigation of the light 
alloys of aluminium and the effects of strain on eutectic and nearly 
eutectic alloys. 

Metallurgical Chemistry.—The study of existing and novel analytical 
methods will be continued, and special methods of analysis required in 
connection with other researches will be developed and used. 


(To be continued.) 


THE EVERSHED “ DUCTER.”’ 


Electrical engineers are well provided with instruments for rapidly 
measuring high resistances without calculation, but there has hitherto 
been a decided want of apparatus giving rapid readings of the value 
of resistances from a few ohms down to a few millionths of an ohm. 
The * Ducter," which has been introduced by Messrs. Evershed & Vig- 
noles, has now arrived to remove this deficiency. The instrument is the 
acme of simplicity and should be welcomed by those who have had 
occasion to measure by ordinary methods very low resistances. By 
its means the resistance of the contacts of a switch or the conduc- 
tance of a bar of metal can be instantly determined, so that a wide 
field of utility is undoubtedly opened for the Ducter. 


Г 1 


Fic. 1.—EvERSHED DUCTER. 


The principle of the instrument is similar to that of an ohmmeter. 
As will be seen by reference to Fig. 2, the movement consists of 
two coils, P and C, fixed upon an axle with their magnetic axes at 
a certain definite angle to each other. The coil P is wound as a 
potential coil, and being connected in parallel with the test resis- 
tance X it is traversed by a current proportional to the drop. The 
other coil, C, is connected across the terminals of a resistance, or 
shunt, in the main circuit of the battery E and in series with the 
test resistance. This coil, therefore, is traversed by a current pro- 
portional to the current flowing through the test resistance, and 
provides a clockwise controlling torque opposed to the deflecting 
torque of the potential coil. The two coils move freely in the mag- 
netic field of a powerful permanent magnet, NS, and the angular 
position they take up depends solely upon the ratio of the current 
in the potential coil to that in the control coil. The deflection of 
the movable system depends, therefore, solely upon the ratio of the 
drop across the test resistance to the current flowing in it; that is 
to say, it is a measure of the resistance X. 
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The five-way switch for changing the sensibility has three poles— | Ducter. The cutout has two movable contact arms; one coming 
А, B and M. Of these A varies the resistance in the circuit of the ! into action when the excessive current is in the normal direction, 
potential coil according to the grade; M connects the battery to | and the other in the case of the battery being accidentally reversed. 
the proper shunt, and at the same time inserts such resistance as | The working of the cutout is visible through a little window in the 
may be necessary to reduce the battery current to a convenient | terminal board, and by noting which contact arm has opened the 
working value; whilst B connects the control coil through a series | circuit the cause of action is at once apparent. — The cutout is reset 
resistance to the particular shunt which is in use. In the actual | by pressing a knob which projects through the terminal board («ee 
switch the three contact arms A, B and M are attached to a common | Fig. 3). 
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Fic. 2. —DtAGRAM SHOWING PRINCIPLE OF 
DvcTER. 
О Current Coil. P Potential Coil 
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3 Fic. 4.—DurLEX HAND SPIKES IN USE, 


The scale of the mstrument is 110mm. in length, divided by cali- 
bration into 50 nearly equal parts, and the reading can easily be 
determined to less than one quarter of a division. On the lowest 
range one division represents 10 microhms and on the top range 
10,000 microhms, so that readings can be obtained from 1 or 2 
microhms to 5ohms. The scale is reproduced in Fig. 5. 

It may be noted that the Ducter is compensated for temperature, 
so that the scale reading gives the actual value which the test resis- 
tance has at the time the test is made, no matter what the tem- 
dene И PCIE perature of the instrument itself may be. 

Г | | | DITS B For carrying the current to and from the resistance under test, 
and for making the necessary potential connections, two twin flexible 
leads are provided, each having metal tabs (Fig. 1) at one end to fit 
the Ducter terminals and terminating at the other end in an insu- 
lating handle (Fig. 4). Projecting from each handle are two metal 
contact spikes of a novel kind; one to make the current connec- 
tions and the other the potential contact. Each spike is a steel rod 
with an archimedean screw cut upon the inner end and arranged to 
screw freely in and out of the handle, the travel being limited by 


axle, round which the studs belonging to the three poles are arranged 
in a ring. The switch is fixed under the dial of the instrument and | 
connected to an external handle by means of parallel connecting 
rods. The switch arms are pivoted levers fitted with laminated 
copper rubbing contacts working over wrought copper studs, the 
contact pressure being provided by spiral springs which act inde- 
pendently on each lever. 

In the case of an unsuspected break in the circuit of the resistance 
under test, or of a very high resistance, the full pressure of the testing 
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Fia. 3.—View or Тор or DUCTER. F10. 5.—ScaLE or DUCTER. 


battery would be applied to the terminals of the potential circuit; stops. Normally two spiral springs inside the handle force the rods 
the risk of damage, however, is entirely removed by including an . to screw themselves outwards against the outer stops, but when the 
automatic cutout in the circuit of the potential coil. This cutout, ' handle is used to press the spikes into contact with the gurface of 
which is shown at К in Fig. 2 and also in Fig. 3, is of the polarised | any conductor, the rods screw round and recede more or less into the 
magnetic type, and the moving parts have an inertia sufficiently | handle, at the same time compressing the spiral gprings. In e 
small to ensure the opening of the potential circuit before the ex- | way each spike is independently forced by ite spring into papa 

cessive current has imparted a dangerous velocity to the coils of the with the conductor, no matter how irregular the conductor suriace 


Г f 
| 
, 
ст -A “Ne | 4 у ч -! € bo — af K 


950 THE ELECTRICIAN, MARCH 24, 1911. 


may be or at what angle the handle may be held. The contact end 
of each rod is à pyramid or square point, and the rotary motion 
imparted to it by the archimedean screw ensures good contact even 
on a dirty, or oxidised surface. The potential spikes are surrounded 
by ә copper sleeve, so that they are easily identified. An advantage 
of using duplex contact spikes is that the majority of tests can be 
carried out by one observer. - 

The testing current is provided by a small portable battery of four 
secondary cells contained in a substantis! teak case and provided 
with a switch for coupling the cells, either all in parallel to give 2 
volte, or all in series to give 8 volts. Tho series coupling is only 
needed for measuring resistances 5bove 1 ohm. The four cells are 
of the Lithanode unspillable type in celluloid boxes, and the capacity 
of each cell is 10 ampere-hours. Allowing the testing current to be 
on for 10 seconds for each test, one charge should suffice for about 
600 tests on resistances not exceeding 500 microhms, for which 20 
amperes is the normal testing current. On the grades above 500 
microhms one charge will provide for many thousands of tests. 

The Ducter test is so simple and rapid that the scope for useful 
measuremont has become greatly extended. Thus, the resistance of the 
contacts of switches and fuses сап be systematically determined and 
слу changes in conductivity noted before the contact has become 
sufficiently bad to lead to overheating. Again, the ease with which 
measurements can be made should encourage manufacturers to test 
specimen bars of any meta!s and alloys they employ, whilst the 
efficiency with which ә, joint has been made can also be determined 
and bad workmanship detected. One of the most useful applica- 
tions of the Ducter is in connection with the design of switches, the 
effect of variations of contact pressure and of the distribution of 
metal in the various parts being easily determined. Та fact, the 
apparatus is likely to prove one of the most useful that electrical 
engineers have at their disposal. 


SCHOOL LIGHTING. 


At a meeting of the Illuminating Engineering Society held on 
February 16th two short Papers, forming the basis of a discus- 
sion on “School Lighting," were read by Dr. James Kerr and 
Dr. М. Bishop Harman, and were discussed further last week. 


In the former Paper Dr. Kerr dealt briefly with the various methods of 
illumination, but pointed out that with light which varies enormously 
day by day, hour by hour and inch by inch, it was doubtful how far exact 
measurements were wanted, at least by the ordinary school doctor, who 
had to pass an opinion on school lighting. Very much depended on the 
eye itself. In the very young school child the mental effect seemed 
largely proportional to the volume of retinal stimulus. Poor illumina- 
tion affected this retinal stimulus sv that good lighting was particularly 
necessary in the infant departments. Window lighting facing the chil- 
dren ought not to b» permitted, and conversely windows behind the 
children, when the children sat in their own shadows, ought to be stopped. 
The rapid diminution of light with distance from the window, which the 
photometer showed even in the length of a writing table, made it inad- 
visable to have class-rooms wider than about 20 ft. Practical considera- 
tions of ventilation made 13 ft. about high enough with these dimensions. 
A class-room for 36 to 40 children, which was about the standard size 
likely to be attained, would therefore be 20 ft. or 22 ft. long, and would 
have about 120 sq. ft. of window surface, beginning about 3 ft. 8 in. from 
the floor and extending to the roof. Many rooms were capable of great 
improvement by proper colouring. АН class-rooms above 5 ft. from the 
floor should be coloured very lightly, almost white. Beams and rafters 
caused much loss of light, and as they were generally stained darkly. a 
coating of white paint should always be ordered. For the best effects of 
natural lighting in schools, properly planned schools with sufficient 
window area of clear glass, and well coloured walls to distribute the light, 
were required, and further attention should be paid to the pupils’ position, 
and also to their attitudes; their work should be such that clear images 
could be formed on the retina without excessive fatigue. 

Dr. HARMAN said that from a number of experiments it appzared that 
the least, possible illumination permissible on the school desk of a child 
should be 10 metre-candles. In his consulting room he had found that 
even when the sky was dull the illumination on his desk 14 ft. from the 
windows was 160 metre-candles, while at 24 ft. from the window the illu- 
mination was 30 metre-candles. After dealing briefly with oil and gas 
lighting and the importance of the us? of proper shades and reflectors, Dr. 
Harman remarked that each class-room should be considered as being 
made up of two portions, the children's area and the teachers’ area. The 
lighting of thes» parts must be arranged independently. In the chil- 
dren's part left-hand lighting must be arranged for as far as possible, 
exactly as in the rules for window lighting. In calculating the area over 
which the rays of a lamp would extend, only thos: rays which proceeded 
from lamps in front of the class to the back of the class must be considered. 
Lamps in front of a class illuminated to some degree the desks of the back 
row, but lamps to the back of the class did not help to illuminate the front 

rowa of desks when the children were in their places. There must be а 
clearance of 6 ft. 6in. beneath pendants, and the luminous substance 
must be as closely as possible approximated to this level; hence burners 


in the case of gas must be short and cocks or bye-pass fittings must be 
placed on one side of the pendant arms, and not between burner and 
pendant. The speaker next pointed out the handiness, simplicity and 
ease of distribution of the electric lamp, the perfect reflection obtainable 
and the absznce of air consumed. The introduction of the metal 
filament had revolutionised former ideas on the subject, and the 
reduction of voltage thus made possible would be a great advantage. 
The proper use of feflectors and shades was of great importance 
in this case also. As regards distribution beginning at the left hand 
of the children's portion of the class-room, a lamp should be hung over 
the centre of the first dual desk and from there across the breadth of the 
room at distances of not less than 6 ft. and not more than 9 ft. for 16 c.p. 
lamps with 90 deg. shades. With gas the fewest possible number of 
burners was desirable, for the more burners the worse the atmosphere ; 
but with electricity, the points of light might with advantage be more 
generously disposed, and a cross room spacing of 6 ft. might be uniformly 
arranged. А second row of lamps should be hung in the same relation 
over the third row of desks. The lamps, as usually hung, erred in being 
hung too far back; for instance, over a back row of desks, with the idea 
of their illuminating the desks in front, which they, however, failed to do 
when the children were in their seats. The us? of a front row of lamps 
with tilting shades, to light the blackboard та the teachers! section of the 
room, or desks in the children's portion, failed to serve both purposes in 
practice. 1 would be better to use а lamp to illuminate the desk and 
blackboard, and shaded from the children’s portion of the room. 

Mr. J. S. Dow said he had visited a number of schools and made photo- 
metric measurements of the available light. Не had intended measuring 
chiefly the artificial lighting, but it was surprising to find how the day- 
light varied in different parts of a class-room. At the Charing Cross-road 
schools carbon lamps were used and were badly placed. The wattage 
was from 1 to 1-1 watts per square foot, so that by using metal filament 
lamps the wattage could be reduced and the illumination increased. At 
Richard-street schools, Islington, the lighting was by gas and the illu- 
mination obtained was very similar to that obtained at Charing Cross- 
road. Мг. Dow referred to some results of measurements obtained т 
school-rooms in Germany, where inverted arcs were used. The general 
illumination was greater than in England, as much as 10 ft.-candles being 
provided in many cases. He thought that the suggestion made at their 
last meeting with regard to libraries, that there should be a general light- 
ing of 2 ft.-candles, would be found to be sufficient for schools for ordi- 
nary work, but for special work, such as needlework, а higher standard 
of lighting should be prescribed. 

Dr. В. S. Cray (Northern. Polytechnic) вий at the Northern Poly- 
technic they had in some of their rooms inverted lamp ares, and by 
arranging the lamps some 4 ft. or 5ft. from the ceiling a nice uniform 
illumination was obtained, although Бу this method they lost a good deal 
of light. In other rooms they had metal filament lamps, and for many 
purpos?s obtained a better illumination, but the inverted arcs he con- 
sidered were exceedingly good. It was an extravagant form of lighting, 
and the metal filament lamps would be much cheaper. 

Mr. С. А. Влкев (L.C.C.) gave some figures of the cost of lighting in 
schools, with 16 c.p. lamps. He said fora school of 900 children the cost 
was about £300, and the total candle-power 7.000. The price per candle- 
power installed was, therefore, 10-2d., and the cand]e- power per child 
71. Of courss, in schools where special work was done a much better 
illumination was necessary than was ordinarily the case. As to the type 
of globes, lamps with the lower half of the globe frosted were the best for 
general us? in schools. 

At the meeting on March 14th Mr. GASTER, in making some additional 
remarks on the illumination of schools in London, commended thc light- 
ing at the Arts and Crafts School, Southampton-row. Тһе lights were 
placed on the left of the students. "There were liquid crystal globes 
before the lights used for jeweller's work and transparent paper was 
placed below the lights used for etching work. 

Мг. J. S. Dow said the chief thing that had struck him was the rule-of- 
thumb methods used in lighting lecture theatres. The natural thing to 
do would be t» accentuate the light on the blackboard and the place from 
which the lecturer spoke and to avoid distracting lights about the room. 
With regard to the theatre of the Institution of Electrical Ergineers, 
while the concealed lamps and the mercury vapour lamps above the glass 
roof gave a good light, which was almost uniform, he suggested that an 
ideal system would be to concentrate the illumination on and about the 
Council table. А good attempt was made in the lecture theatres of the 
Central Technical College and the Birkbeck Institute to carry out the 
idea of concentrating the light on the lecturer and the blackboard. 

Mr. T. E. Ritcute showed a number of slides illustrating the lighting 
in schools, public institutions and other buildings lighted electrically. and 
said that in the chemical laboratory of the London Day Training College 
the average illumination was 3-06 ft.-candles, and the minimum 2 ft.- 
candles, the watts per square foot of floor surface being 1:38, and the 
diversity factor 2-1. On the principal blackboard the average was 2-07 ft.- 
candles, and the minimum 1:9 ft.-candles. On a narrower blackboard 
shown the average was 1-68, and the minimum 1:6 ft.-candles. Other 
buildings were also shown including an exterior view of the Westminster 
Technical Institute to demonstrate the evenness of the lighting as sven 
through every window, and the interior of the gas testing laboratory of the 
same building. In the latter Mr. Ritchie said the diversity factor was 
the lowest he had come across, and lower than any cited by Mr. Dow. 
The diversity factor of the board was 0:63. A dressmaker's showroom 
was well illuminated by small аге lamps. the total watts used per 
square foot. being only 0-81. The speaker said that this was extremely 
low for the light value obtained, and this {уре of lighting was applicable 
to small classrooms. | | 

Mr. Е. W. GooDENovaH (Gas Light & Coke Co.) pointed out the supe- 
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riority of incandescent gas burners to naked jets, and said 331 per cent. 
more light could be obtained from inverted than from upright burners. 
Very few incandescent burners of any description proved perfectly 
sitixfactory in schoolkeepers’ hands, and their maintenance should. be 
pliecd in the hands of the gas company. It was found that the reading 
surfaces of the desks at the back of rooms were very badly illuminated 
compared with the writing surfaces (which were more nearly horizontal). 
This seemed to be due to the dark dadoes. Where gas was used for light- 
ing it might be used materially for assisting ventilation. Dr. Harman 
referred to healthiness and freedom from consumption of air in speaking 
of another system of lighting. The results of tests by the medical 
superintendent of Lewisham Infirmary (recently published. in the 
“ Medical Magazine ?) showed that a ward lighted by gas was precisely 
as hvgienie as a ward with no lighting. The gas stimulated the vent la- 
tion. with the result that there was absolutely no vitiation of the atr. 

Mr. A. CLARK siid the mean illumination in the L.C.C. school at Barns- 
bury by means of six Kern burners was 2-61 ft.-candles and the diversity 
factor was 1-5. In a class-room of the Westminster City School lighted 
by inverted burners the mean illumination was 2:36 ft.-candles. 

Mr. James Олвен said Dr. Harman had demanded а minimum desk 
illumination of 10 metre-candles (a little over Uft.-candle). He (Mr. 
Darek) thought that too modest. [t might have been 30, or at least 
20 metre-candles. He thought the opal shade 6 ft. 6 in. from the floor, 
recommended by Dr. Harman, would Бае the children's attempt to see 
the blackboard. The light should be higher or there should be opaque 
shades. He supported the view that there should be separato lighting 
for the teacher's portion of the room. He took exception to the view 
that high voltages meant uneven distribution. The greater the intensity 
of the light the easier it was to diffuse, and, consequently, the smaller 
would be the shadows. 

Mr. Justus Eck said a satisfactory form of artificial illumination was to 
carry a deep frieze of white round the room and beneath this to have a 
light wall (say, light green). This lent itself to daylight as well as to 
artificial lighting. In Holand they had adopted a standard illumination 
for factories, and this, he believed, was 2! ft.-candles. At the Inter- 
national Congress of Medicine in Brussels in September last Dr. Broca 
advocated a minimum of 3 to 4 ft.-candles, and if tests were made of the 
quality and. rapidity of work it would be found that no satisfactory 
results could be obtained with less illumination. 

Мг. V. H. MCKINNEY said with some of the best lamps ever produced 
thers was а high intrinsic brilliancy on the ceiling, and if the intrinsic 

vali? of the upper hemispher> were increased there was need fora greater 
amount of illumination on the horizontal plane for working. Mr. Baker 
mentioned a standard illumination for class-rooms, but what was wanted 
vas а minimum value, according to the us? of the rooms. 

Dr. О. Harmas sud for museums, show-rooms and such like the are 
light was very good, but wasnot good for class work. When the burning of 
coal gas in a larg» room was urged as an improvement of the ventilation 
he thought it showed gis was on its last legs. ТЕ every gas burner had 
a shaft to carry off the products of combustion he might believe it im- 
proved ventilation, but not otherwis». At his own college it was found 
that they could work for а much longer time in а room lighted by elec 
tricity than in one lighted by gas. 

Mr. В. J. WatLts JONES, in а writt:n communication, said he had 
obtained good resales in cliss-rooms by using holophane fittings. Не 
thought blackboards should bo specially illuminated, like a stage or а 
picture, but the source of light should b» hidden from the students. 1f 
lights in class-trooms were fixed within the range of vision they should be 
frost зо that no portion of the filament was visible. 


POTENTIAL STRESSES IN DIELECTRICS.* 
BY H. S. OSBORNE AND H. PENDER. 


The voltage required to bresk down a given design of insulation 
depends upon the electric strength of the dielectric, that is, the 
value of the electric intensity which cannot be continuously exceeded 
without disrupting the dielectric, and the distribution of the electric 
intensity or stress. When a conductor is insuleted by surrounding 
it witha homogeneous dielectric, the stress is greatest nesr the con- 
ductor and less on the outside levers of the insulation. It can be 
equalised by connecting leyers of metel foil, separating the layers 
of insulation to points of suitable potential, or by inereasing the 
сок у of the inner layers. The first method may be conveniently 

epplied to transformers. The second can be effected by separating 
the layers of insulation by metal across which condensers are соп- 
nected. ‘This has the disadvantage of requiring the employment of 
apparatus external to the cable. Or the dielectric may be graded. 

Swinburne, O'Gorman, Jon» end Russell have ell dealt with 
this question, though the results obtained by the latter's formule 
do not give the best possible designs. The value of V,, the Р.О. 
between the conductor and the sheath can be determined analytic- 
plv. whence it appears that its velue increases indefinitely with tho 
outer radius of homogeneous insulation, so that the quantity cannot 
he considered а variable in obtaining a mathematical maximum. 
It also increases indefinitely with the electric strength. However, 
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as this is limited by the manufacture of the cables it cannot pro- 
perly be considered a variable. The specitic capacities can be varied 
throughout a certain range, both in impregnated paper and rabber 
compound insulated cables, without materially affecting the electric 
strength of the material A mathematical value for V, can be 
determined when the outside diameter of the cable alone is fixed, 
and its maximum value is then the maximum voltage which ean be 
insulated by a given external diameter of the given materials. When 
the outside diameter of the cable and conductor are both fixed, the 
conditions for maximum voltage give the constants of a cable which 
will insulate a given conductor for a given voltage with the smallest 
possible outside diameter of insulation. When the extreme radii 
and extreme ratio of specific capacities are fixed—a limit imposed in 
many cases by the present commercial limit in the variability of the 
specific capacities—the conditions for a maximum voltage are the 
same as for those in the second case with an added restriction. 

The formula expressing these conditions and the resulting design 
formuly, all of which are set out in full in the Paper, are implicit 
logarithmic equations. From them may be plotted curves from 
which the best designs may be read directly. If one wishes to insu- 
late a given size of conductor for a given voltage the required ratio 
of diameter of insulation to diameter of conductor is taken from one 
curve, ог the same ratio is read from another curve if it is wished to 
design for a given voltege an insulation with a given outside diameter. 

The results noted so far depend on the assumption that no con- 
ductance current flows in the dielectric. This is not true, and it has 
heen pointed out by Dr. Russell that the conductance may intluence 
the distribution of stress. It may be shown, however, that the 
effect of conductance is less than 5 per cent. if 

Rne 25:6 x 105, 

where R is the insulation resistivity in megohms por cubic centi- 
metre, є is the specific capacity of the dielectric at the point con- 
sidered and п the number of layers. This condition is well met by 
any ordinary frequencies and insuleting materials. Anything at 
commercial frequencies having on insulation resistivity of less then 
500 megohms acts as a perfect conductor, while опу resistivity 
greater than 40,000 megohms ects es æ perfect insulator. The 
insuletion resistivity of impregnated paper is ordinarily stated to 
be bout 10 million megohms end that of rubber about 800 million 
megohms. The effect of conductivity increases with decreasing 
frequency and with continuous pressures the eventual stresses are 
determined by the relative conductivities of the lavers just os thev 
ere determined for elternating pressures by the specific eppacitios. 
Dr. Russell hes pointed out thet the temperature gradient in the 
insulation may, by its effect on the conductivity, have a large intlu- 
ence on the distribution of stress in direct-current cables. The effect 
of the temperature on the specific capacities of ordinary materials 
is smeller, and in such a direction that it tends to reduce the stress 
on the inner layers of the insuletion. 

Cables with two and four, and particularly those with three round 
conductors inside & sheath, are of such commercial importance that 
formule for grading them are much to be desired. Unfortunately, 
they are like almost every other picce of electrical apparatus in that 
the potentiel gradient in the insulation cannot be exactly expressed 
in simple mathematical lenguage. 

A femiliar approximate solution is obtained by considering the 
charge on cach conductor to be concentrated either at the centre of 
the conductor ог «t the appropriete inverse point relative to the 
sheath. The results obtained by such en approximation are far 
from exact if the conductors are large relative to the sheath. In 
cables for very high voltzger, however, the conductors must be small 
relative to the sheath, and in such cases the 2 approximation of such 
a solution is very good. It seems probable. then, that rational 
grading formule for multi-conductor cables can be developed from 
the approximate solution. 

Reasoning probably from tho familisr and undisputed cases of 
corona, Dr. Russell has advonced the hypothesis thst there exists 
in solid dielectrics а согой у similar to that in air which disrupts the 
entire overstressed portion, uniformly charring it end rendering 1 
worthless аз insulation. Watson end Mershon havo satis- 
factorily summed up the present condition of our knowledge on th» 
corona in air; and the opinion expressed above by Dr. Russell 
has been controverted by Messrs. Nisbett ond Jon». Experiments 
undertaken by the оо ћогв on this question indicate that a solid 
dielectric, when overstressed, becomes pricked with а number of 
noedlepoints of disrupted material. By this hypothesis these 
resulta, and those of earlicr experiments, are explained without 
violating the assumption with regard to the electric strength of a 
dielectrie which is the basis of all analytical work on the subject. 
It scems probable, then, that these а analytical results are based on 
proper assumptions; but when they deal with cases of partial 
breakdown, they must take account of the true character of that 
breakdown. 
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“THE ELECTRICIAN '" INDUSTRIAL SUPPLEMENT. 


With “ Tne ELECTRICIAN ” for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplements," to be published from time to time 
with “Tue Evectrician.” The fifty-third issue of the Supplement 
published (Gratis) with the number of ‘ THe ELECTRICIAN” for 
September 23, 1910, was the last of the monthly issues. “THE Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT" to “THE ELECTRICIAN ” is now 
jssued weekly (Gratis). 1t will be found towards the end of the present issue. 


ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s, 6d. post free. A complete Index is included. 


LARGE AND SMALL UNDERTAKINGS. 


In our last issue, in considering the use of oil engines by 
the Charing Cross, West End & City Electricity Supply Co., 
we referred incidentally to the advantages of a large power 
station compared with a number of smaller installations, 
Аз we then mentioned, this question has usually been de- 
cided in favour of the large station ; but a consideration of 
the cost per unit sold in the case of the existing large under- 
takings does not appear at first sight to support such a 
conclusion. "Thus, if we take the four electricity supply 
undertakings in this countrv, excluding power companies 
(for which particulars are not generallv available), having the 
largest output—namely, those owned by the Corporations 
of Manchester, Glasgow, Liverpool and Birmingham—we 
find that quite a number of supply undertakings of much 
smaller output have lower total costs per unit (including 
management, rates and taxes, &c., but excluding, for the 
moment, capital charges). In fact, Manchester, which had an 
output for the year ended March 31st last of 71,557,387 units 
— practically double that of any other supply undercaking 
in this country — would only take something like the loth 
place on the basis of low costs, and its record would be 
almost equalled bv that of the Darlington undertaking, 
which last year, for an output of only about 17 million units, 
at a load factor of 17} per cent., had the exceptionally low 


cost of 0-64d. per unit. As will be seen from our analysis 
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some months ago of the accounts of the Manchester under- 
taking, the total cost per unit was 0-614. On the other hand, 
Coventry, with an output of practically six million units, 
recorded a total cost of only 0-434. per unit, with a load 
factor of 181 per cent., as against a load factor of nearly 241 
per cent. at Manchester. Moreover, from the useful 
statistics of costs published in one of our contemporaries, it 
will be seen that the lowest recorded cost is 0-334. per unit, 
at Stalvbridge, which undertaking has an output of 12 
million units and a load factor of nearly 33 per cent. Again, 
if we take the case of West Ham, our analysis showed the 
total cost to be 0-58d. per unit (excluding attendance on 
lamps and deficit on the sales department) for an output of 
19 million units. When it is remembered that Coventry is 
certainly not more favourably situated than Manchester as 
regards obtaining a cheap supply of fuel, and that West Ham 
is at a distinct disadvantage in this respect, the above dis- 
parity appears still more marked. 

If, however, the costs are analysed it will be seen that the 
fuel item is by no means the only important factor. Thus. 
av Stalybridge it amounted to 0-17d. per unit, at Coventry 
to 0-14d., at Manchester to 0:214. and at West Ham to 
0-234. per unit. We have, therefore, to look elsewhere for 
an explanation. One reason is the striking disparitv which 
will be found in rents, rates and taxes; for whilst at Man- 
chester this item accounted for 0:124. per unit, the Coventry 
undertaking contributed only 0:024. per unit, Stalybridge 
0-03d. and West Ham 0-08d. Repairs and maintenance are 
also liable to be a variable quantity, and in the case of an old 
undertaking, such as that at Manchester, it is to be expected 
that these items will stand at а much higher figure when 
compared with the оц ау necessary in а more modern under- 
taking. 

It 15 necessary, of course, to distinguish between a large 
undercaking and a large power station, for an undertaking 
of considerable size may be handicapped by possessing 
several stations of moderate capacity, containing a certain 
amount of old and inefficient plant. This consideration has 
not been taken into account above, but it must obviously be 
borne in mind in making comparisons. The above points, 
however, may be of some interest in connection with the 
remarks of Mr. J. А. Е. ASPINALL, manager of the Lancashire 
& Yorkshire Railway, at the recent dinner in Manchester of 
students of the lusiitution. of Civil Engineers. On that 
occasion he urged the desirability of combination between 
the various electric supply undertakings in the neighbour- 
hood of Manchester, so that electrical energv might be 
generated on а more extensive scale, thereby enabling 
current со be produced more cheaply, with the result that an 
enormous demand for electrical energy would arise in the 
coal mining, textile, bleaching and manufacturing indus- 
tries. It will be remembered that a similar proposal was 
made some time ago by Mr. Я. J. Watson in an address to 
the Manchescer Local Section of the Institution of Elec- 
inal Enginecrs. He stated that 20 electricity supply 
siaitons were in operation within 10 miles of Manchester 
Town Hall, and that by linking up these stations their 
effective capacity—that is, after allowing an adequate 
amount of spare plant—would be increased by 25,000 kw. 


From this point of view the large station is at a distinct 


advantage, and the lower capital cost per kilowatt of plant 


and the higher diversity factor should generally enable it to 


show a decided economy over the smaller stations. This 


aspect of the question does not become evident merely from 
an inspection of detailed costs of supply, and, in consequence, 


tramway authorities have sometimes been ill-advised in 


erecting an independent power station for supplving current 
to their cars, undue consideration having probably been 
paid to the cost of generating the energy required. It 
must not be overlooked that a desire for independence has 
also influenced many smaller local authorities in their deci- 
sion to erect a power station, At the present time, however, 
there are signs of a growing desire for co-operation, initiated, 
perhaps, by the supply authorities in London, so that it may 
not be utopian to look forward to the time foreshadowed by 
Mr. Ferrantr when electrical energy will be supplied over 
extensive areas by a few large power stations. 


REVIEWS. 


(Оэріев of the undermentioned works сап be had from THE ELECTRICIAN Office, port 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) 


T ME 

А Treatise on Electrical Theory and the Problem of the Uni- 
verse, Ву С. W. рк TvNzELMANN, (London; С. Gritlin & Co.) 
Pp. xxxi. + 654. 15s. nett. 

The scope of this book, as indicated by the title, is at first 
sight somewhat too ambitious for a work of this size, and it must 
he confessed that the contents in some degree bear out this im- 
pression. The author sets out to develop modern theories of 
electricity without appealing to the methods of higher mathe- 
matics unless it is absolutely necessary to do so ; nevertheless, 
it must поё be supposed that the arguments are in this way put 
into a popular form, for it will be found that the reasoning 
cannot be followed properly without close and continuous 
attention. 

The author writes from the point of view of the physicist 
rather than from that of the engineer, as 15 only natural, secing 
that a large part of the book 18 concerned with the electronic 
theory of matter and phenomena which throw light on it. He 
gives a full account of the historical development of the 
mechanical theory of electricity from the idea of the ether, the 
work of Faradav and Clerk Maxwell being excellently treated 
from the non-mathematical point of view ; one could, however, 
wish that he had given more and fuller explanations of the 
actual use of the mechanical concepts devised by these two 
scientists. For example, one finds in the chapter on the 
" Mechanism of Radiation " a short account of the experi- 
ments of Hertz, which shows the actual wav in which the 
Faraday tubes are supposed to move, so as to produce a spark 
across the ends of the resonator circuit. This is a {уре of 
illustration which is particularly valuable in a book of this 
nature, since the student whose mathematical knowledge is 
limited has usually onlv a hazy notion of Faraday tubes, and a 
concrete example of this kind with diagrams will go far 
towards clearing up his difficulties. In the same way, more 
use might have been made of Ewing’s molecular theory of 
magnetism to give a physical picture of the way т which 
energy is wasted by hysteresis; the molecular theory is dis- 
missed in one page, whereas with the aid of a few diayrams it 
might have been made to explain the energy loss in à way which 
would be understood by a student with only a working know- 
ledge of dvnamics. 

The chapters dealing with radio-activity are rather shorter 
than would be expected from the relative importance of the 
subject, but those on the relation between the electron and the 
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atom, together with the allied subjects of metallic, liquid and 
gaseous conduction, are excellent, giving evidence of careful 
arrangement. "The author 1s to be congratulated on the way 
in which he has brought together and discussed the results of so 
many different workers in this intricate and comparatively new 
branch of physics. 

The latter part of the book is concerned with the application 
of modern physical theories of matter to the heavenly bodies, 
and here the author becomes more fanciful, particularly in 
discussing the place of Mind in the Universe, and the possibility 
of eternity in an “ uncontrolled Universe." At the end are 
numerous appendixes where one finds some of the more advanced 
mathematical theorems which are necessary for a complete 
treatment of the subject, and throughout the book copious 
references are given which form an excellent guide to the student 
who proposes to study any particular branch more fully. The 
chief defect of the work is, strangely enough, intimately con- 
cerned with its chief merit—its completeness, for the author 
has crowded so many ideas into such a small space that the 
effect is somewhat bewildering to one who 15 not already well 
posted in this particular branch of physics; the book thus 
partly defeats its own ends, for such a student will probably 
lave more mathematical knowledge than 13 assumed in the 
scheme of the book. Е. J. Dykes. 


The Construction and Working of Internal Combustion En. 
gines. By К. Е. Млтнот. Translated from the French by W. 
А. Tooker, (London: Constable & Co.) Рр. xxii. +554. 24s. net. 

This book in its sub-title claims to be “A Practical Treatise 
upon Methods of Construction with Calculations for Engineers, 
Manufact turers and Users, and a Critical Study of Present Day 
Types.” It is, however, much more descriptive than critical of 
the subject of which it treats as, perhaps, naturally results from 
the author having obtained the greater part of the information 
from the various firms now engaged in this branch of Mechanical 
Engineering. 

It opeas with some chapters on the progress, present position 
and future prospects of gas power, some diagrams showing the 
heat effieieaey of the gas engine and a table of the world’ 5 
output i larve gas engines up to 1908, wherein the relative 
position of Germany and the United States js shown to be far 
ahead of Great Britain. 

The second section of the book commences with some 
particulars in directory form, on the “ Who's Who ” principle, 
of the capacity of the more important firms in different 
countries who are occupied in internal combustion work, with 
illustrations and sectional views of their products. The 
author here compares Continental, English and American 
design, and comments on the tendency in the case of the two 
latter countries to adopt the characteristic German design of 
which he approves. His comparative illustrations of typical 
e ines of these makes, given at this point, are scarcely true, 
however, owing to the difference in power of the engines 
selected, and the very modern design of the German engine 
shown as compared with the others. Visitors at recent 
Continental Exhibitions will have seen many small engines of 
Continental make, similar in белега] appearance to those here 
given as tvpically British and American. 

On the subject of general design the reader 15 left somewhat 
in doubt as to the position whic i Belgium occupies, for at this 
point she is said to have lagged behind; while later in the book 
it is predicted that the engine of the future will probably be a 
compound of the Belgian and German types. 

(таз and oil engines of different makes are next discussed, and 
some of their most interesting features illustrated by sectional 
views ; a few marine engines are here described. The question 
of two-cycle versus four-evele is also dealt with, the author's 
conclusion being to the effect that there 1s much to be said on 
both sides. The familiar illustrations are given of leading 
tvpes of two cycle engines as built to-day, both at home and 
abroad. 

А chapter on the working of gas envines follows with 
illustrations of standard ignition gears and other familiar 
and well tried details. Some test results of two gas engines 


appear in this chapter sandwiched between remarks on start- 
ing apparatus and exhaust silencers, the result possibly of a 
disarrangement, at this pomt, of the notes from which this 
portion of the book was compiled. 

Àn interesting chapter on governing and valve gears then 
follows with many sectional views of the large variety of such 
gears with which it is possible for a gas engine to work. Several 
of these are wonderful arrangements but at the same time, to 
the insular mind, somewhat fearful, especially when the reader 
knows what excellent results can be obtained by the simpler 
and more direct methods generally adopted in this country. 

The next chapters are descriptive of general details of con- 
struction, and this should have been the most interesting portion 
of the book ; but there is very little in the way of real criticism 
and help to the designer, he being left to draw his own con- 
clusions as to the merits of the various arrangements shown. 
The description of а white metal lined bearing, at this point, 
leaves something to be desired, as a reader to whom it was not 
quite familiar practice would conclude that the successful 
lining of a shell was an impossible task, and the result very 
risky. 

Dealing with flvwheels the necessary coefficient of fluctuation 
for various drives is given, but there 1s no explanation of why 
there are two coefficients, 1/100 and 1/180, for belt-driven 
alternators, and no mention is made of the effect which the 
number of cvcles has on the coeflicient of fluctuation required. 

Then follows а number of chapters on testing, &c. These 
are very complete, and include a summary of the more im- 
portant reports of tests made on Engines in the last 20 years, 
an appendix giving a list of books on internal combustion 
engines, and another giving particulars of the author's patented 
governor, a variation of the Otto Deutz movable fulcrum type. 

Taken as а whole the book is well written and the illustra- 
tions are particularly clear. Аз a compilation it is fully equal 
to most of its predecessors of this type, and can be recommended 
to the draughtsman and the student who is desirous of learning 
some of the more important details of fairly modern German 
practice. Of internal combustion engines it deals almost 
entirely with the gas eagine, and would have been improved if 
the few particulars regarding oll eigines had been reserved for 
another volume. 


Tte Calculus for Beginners. Ву J. W. Mercer, (Cambridge: Uni- 
versity Press.) Pp. xiv. + 440. Єз. 

This book “ is intended primarily for those who are or will be 
interested in the applications of the Calculus to Physics and 
Engineering," and аз the author believes that “it is much 
more important for the beginner to understand clearly what the 
processes of the Calculus mean, and what it can do for him, 
than to acquire facility in performing Из operations, or a wide 
acquaintance with them,” he devotes a considerable number of 
pages to the explanation of the fundamental notions, rate of 
increase, and gradient or slope of а curve, before proceeding to 
the more formal discussion of the subject. Then follow three 
chapters on the differentiation of л", with applications to 
elementary problems in dynamics, maxima and minima, and 
small errors and approximations. Integration is then intro- 
duced as the operation inverse to differentiation and applied to 
the determinations of areas, centres of gravity, moments of 
inertia, and mean values. 

А studoit would indeed be dull if he found this book difficult 
reading up to this point. New ideas are introduced very 
gradually ; the explanations given are clear and detailed, and 
free use 1s made of graphical and numerical illustrations. 

In the remaining chapters the trigonometrical, exponential 
and logarithmic functions are discussed ; the rules for dealing 
with products and quotienta of functions explained, and the 
usual elementarv methods of integration given. 

Quite а large number of text books on the calculus for 
beginners have appeared with recent years ; but none that we 
have examined is better adapted than this to the requirements 
of the type of engincering student usually found in the first 
and second year courses at Polytechnics and Technical 
Institutes, 
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RADIANT ENERGY AND MATTER. 


On Saturday, March 4th, Sir J. J. Thomson, F.R.S.. opened a 
series of six afternoon lectures on ** Radiant Energy end Matter " at 
the Royal Institution. The experimental demonstrations were in 
charge of Мг. E. Everett. In what follows we give en abstract of the 
first three lectures. 

In introducing his subject Sir Joseph stated that the lost series of 
Royal Institution lectures on “ Radient Heat end Light " hed been 
given by Tyndall. The question was of vital importance to every 
inhabitant of the зошг system. The planets depended for their 
energy upon the supply from the sun, which wes z power station on 
en enormous scale, transmission being effected by wireless telegraphy. 
The energy stored up in our coal and water falls wes derived from the 
sun, from which we received energy at the rate of 7,000 ILP. per acre. 
"o far most of thet energy wes practically моче; Fessenden had, 
at the last British Associstion meeting (Sheffield), described. en 
installation for utilising solar energy Бу тослз of low-pressure 
turbines, All bodies, unless st absolute zero, radiated energy. 
Dealing first with the toto! ¿mount of this energy, Sir Joseph re- 
marked thet the radiation did not become visible until the tem- 
perature was 5007 F. or 6007 F., end that our eve wes only effected 
ру about three-fifths of the rediated energy of the sun. If the sun 
were twice as hot as it wes, only one-fifth of its energy would be 
invisible. The methods of meesuring the energy 21 depended upon 
the conversion of energy into heat. Radiant heat wes really en 
cleectromegnetic phenomenon and, properly spesking. not hee 
before it fell upon some substance whose temperature could be raised 
by the absorption of the energy. Instruments for this purpose were 
the differentia! thermometer of Leslie (on the lecture table). with 
which pioneering work hed been done; the thermopile of Meloni 
end Tyndall; the bolometer of Langley (the redisnt energy felling 
on è strip of platinum changes its electric resistance); the redio- 
micrometer of С. V. Boys (two rods of Bi end Sb soldered to г, disc of 
copper, suspended by quartz fibres within г strong megnetic бет) ; 
end the modified radiometer of Nichols, which would detect heat in 
the light from stars. Sir Joseph used for his demonstrations 2 Féry 
pyrometer of the Cambridge Scientific Instrument Co, end 250 the 
сте blende sereen of Becquerel (grondfsther of the present Н. J. 
^ecequere!).. When such a sereen wes exposed to the cre light it 
розете green by phosphorescence; when then illuminated through the 
sre spectrum, the infra-red portion (close to the range of visibility) 
epporred blotted out, аз ә black streak corresponding to the slit 
of the spectroscope. Through s plate of cbonite the slit also photo- 
grophed itself (on è block streak) bv invisible light. For measure- 
ments the огу pyrometer моз more suitable ; its gelvenometer was 
suspended by three cords from the ceiling of the lecture hell. Newton 
had believed thet the amount of energy was proportional to the 
difference between the tempersture of the body end its surroundings. 
On thst assumption, which wes correct for small differences of tem- 
perature, Watson had estimated the temperature of the sun at 
7.000,000°C, The true law wes discovered by J. Stefan using [in the 
first instance] 'T'vnde!ls data, according to which è certain piece of 
platinum radiated st 1.200 C. 11-7 times аз much energy аз ot 
525 С. On the absolute scale these temperatures were 1.473 C. end 
178 С. and Stefen found. thet (1573/778)* 11-7. "This fourth- 
power law of Stefen hod abundantly been verified, end Sir Joseph 
demonstrated it experimentolly with the aid of the rediations from 
two vessels in which water (boiling point 373 €. abs.) са cniline 
(461°C. abs.) were boiling. Thus the Féry pyrometer received energy 
ot 373 C. (or 461°C.) and lost energy et lecture-room tempereture 
(288 C. abs.) гла hence the deflection of the galvenometer should 
he proportions! to the quotient. (373! — 238!) (416—288!) — 1/29; 
the sctually observed deflections were 36 divisions (water) end 106 
(aniline). 

According to Kurlbaum the energy radiated by I sq. em. of г, black 
hody at the absolute temperature 0 was-250*. where o=532.10 4 
стих. А body et о temperature of 1,000 deg. (red hest) would thus 
emit 55. 107 ergs, about. oy н.р. per squore centimetre, ond. all 
this eme from sn extremely thin surface уст. И that layer were 
0-0] mm. in thickness, 1 em.* of the surface would transform encrgy 
st the rate of 6 н.р. We had not resched enything like thet in 
modern motors ; but just because the energy was so lerge it rediated 
off very quickly, and hence sparks became so rapidly extinguished, 
which was shown with the sid of the treins of sparks given out when a 
steel wes pressed шгп i» rapidly rotating disc of carborundum. The 
estimates for the tempereture of the photosphere of the sun, besed 
upon the fourth-power law, vielded 6,0007 C., à much lower figure than 
formerly assumed. But even at that estimate the energy radiated 
per square foot (not per square centimetre) of its surface was some- 


thing like 10,000 н.р. ог 15,000 H.P., and we had to explain how this 
loss could be maintained. It was customary nowadays to suggest 
radium when large stores of energy were concerned. But radium 
wès ephemeral, and lived only 3,000 vears. Uranium had à much 
longer life ; but even if all the mess underneath the sun's surface were 
uranium, sufficient energy would not be at disposal. For 1 sq. ст. 
of the sun's surface emitted 1-2. 10" ergs per second, and 1 gramme 
of uranium only 1 erg per second. We should, hence, want 1-2. 10! 
grammes of uranium below each square centimetre of solar surface, 
¿nd the sun wes not ко large. Hence we had to give up thoughts of 
radio-activity and we came back to ideas of Helmholtz. 1f meteors 
rushing into the sun were to m»intoin the temperature of the sun, 
the esrth should itself catch enough of these meteors (acting as г screen 
for the sun) to get red hot. The contraction theory looked more 
likely. A reduction of the dismeter of the sun amounting to 200 ft, 
per year would be sufficient to sccount for its continued incandescence 
end would not be measurable. ° 

It was possible. Nir Joseph continued in the second lecture. that 
many substances might be rzdio-sctive at 6.000 C. which were not 
et lower temperatures ; but so far all ettemots to show эл influence 
of temperature on redio-activity hed failed. The plenets radiated 
back most of the energy they received. When we assumed (Poynt- 
ing ond others) that ss much was rediated back as was received. and 
when we made an ellowance for the (very uncertain) amount of 
reflected energy which had to be deducted. the following tempora- 
tures resulted for the planets: Mercury, 476 C. abs. (about boiling 
point of mercury); Venus, 368 C. abs. (boiling point of water) ; 

Serth, 200 C. abs. (or +17 €. room temperature); Mors, — 38 C., 
which was unfortunate for the Mars canals. If a body were merely 
heated by star] light, its temperature would be 10°C. abs; tho 
intensity of star light was 1/4,000.000th of the mtensity of sun light. 

Turning to the theory of Stefan’s lew, the lecturer referred to the 
light pressure. On the old corpuscular theory of light, it was 
intelligible thet the particles shot out would exert г pressure when 
striking г surface. The light pressure was less clesr, when light was 
supposed to be produced by series of waves, end Bennett's verifies- 
tion of this pressure, attempted a hundred years ago fthe lecturer 
did not mention eny of the other many attempts) might have been 
the death blow of the undulatory theory if it had succeeded. It was, 
indeed, remerkeble thet so meny recently established fects were 
more essilyexpleined on the old corpuscular theory. On Mexwell’s 
electromzsgnetie theory, however, a beam of light would possess 
momentum in the direction in which it moved. А man exposed to 
the full sun light would besr a light pressure equivalent to about half 
5 milligramme ; vet the light pressure had been demonstrated in 
opperestus in which it amounted to 1 100.000th mg. One of the 
greot difficulties in these demonstrations was to exclude the radio- 
meter effect, which Crookes had first mistaken for the light pressure 
effect in describing his “light mill.” If the radiometer effect were 
merely due to the pushing of particles against the vanes, the system 
could not start to tum by itself, beeause it was a self-contained, 
“domestic " system, any more than the passengers of о train could 
stert the train by hitting the peop!e in front of them. But when the 
vanes could move in the one direction, the case (the gloss bulb) iu the 
opposite direction, the mill started when exposed to the are light. 
In the demonstration the bulb was suspended in a glass cose end 
moved very slowly, of course, on eecount of its heavy mass, whilst 
the vanes rotated rapidly. Convection currents in the residual! gas 
in the bulbs were the second great diMieulty ; their effects would be 
meny times stronger then the light pressure. In order to climinate 
these effects Prof. Poynting hod fixed two dises, one bright, one 
black, to on ахі quertz rod, and suspended them together with 
the mica case by a quartz fibre, to which a mirror wes atteched. The 
whole was surrounded by г, brass box, about 4 т. by 21 in., in which 
e good vacuum wes maintained. In this arrengement there was no 
rodiometer effect, because the vanes and ease were rigidly connected 
with one another, ond convection currents should not arise. Licht 
from è Nernst lemp was sllowed to fell on the black dise ; efter ¿bout 
10 seconds the light spot reflected by the mirror begen to move 
slowly to the right. The light wes then cut off by interposing a 
screen, ond the system swung back to the left, pessing a little bevond 
the sterting point. The sereen was then removed sgzin, end the 
light spot travelled to the right once more, fester this time, Tho 
light pressure hed been demonstrated in 1901 by Lebedew (Moscow), 
ond almost simultancously by Nichols гла Hull (New Hampshire, 
U.S.A.), within 10 per cent. of its theoretical amount. 

Returning to the thermodynamics of the problem, Prof. Thomsoa 
explained that the light pressure should be able to work en engine, 
since ell engines obeyed the same thermodynamical lew. Imagine a 
evlinder fitted with a piston and charged with light instead of gos, 
The light pressure would tend to raise the piston. Let E be the 


| energy in the cylinder per cm.’ ; the pressure p per сш.? was numcri- 
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' 
cally equal to JE, while it would be equal to 3E if the cylinder were 


charged with gas. Now let the piston rise so that the volume was 
increased by v, ; the work done was pv,, but energy had also to be 
supplied to fill up the additional space v, and to keep the temperature 
constant, and that energy amounted to Ev, The total energy 
wanted was (pv, + E»), or substituting p—4E, ог E= Зр, (pr, + $ pii) 
=4pv, That meant thermodynamically that 


4 р", = dp . v, /d0, or 4p— 0. dp/48. 


Integrated, this equation implied that p varied аз 65, which was the 
fourth power law. 

Arrhenius considered the light pressure one of the great factors 
in cosmics! problems, but too much use had probably been made of 
dit. To take comets’ tails: Smell dust particles would be repelled ; 
for if the radius were reduced to 0-1, the surface would be reduced to 
‚0-01, and the gravitation to 0-001. The repulsion depended upon 
the surface. and would hence prevail over gravitational attraction. 
But this did not hold for the gascous perticles of the tails. If we had 
0-1 mg. of gas behind 1 cm.? of surface, the light pressure would just 
balance gravitation, provided that all the light were sbsorbed ; but 
we did not know any раз with anything like so high an absorptive 
power. It wes, however, interesting to think of Le Sage's theory of 
gravitation in this connection. Every body in the universe was con- 
stantly being battered from all sides, but would keep its position 
unless another body near it acted 2s umbrella for the bombardment ; 
then the two bodies would be driven towards one another as if by 
mutual attraction. Now if there were two cold plates within an 
enclosure with warm wells, redietion from the walls would push the 
two pletes towerds one snother es long s they were colder than the 
wells (Fig. 1) ; if they were hotter they would be repelled, if at equal 
temperature there would Бе no effect. Similarly (Poynting) two 
globules of water at room temperature, transferred to cold space, 
would repel one another, against gravitation if 1ft. in diameter. Such 
considerations would seriously complicete experiments on gravita- 
tion»! attraction if we could experiment in space at absolute zero 
temperature. 


Ес. 1. Еа. 2, 


Prof. Thomson then mentioned the most recent experiments of 
Rubens (Berlin) and Wood (Baltimore) on rays too long to produc 
any visible effects; they had isolated rays of wave length 1084 
(about 0-1 mm.). When a source of light (ате lemp) was placed in 
the focus for the green rays of a bi-convex lens, the green rays emitted 
were refracted perellel to the axis. the blue ravs were concentrated 
(the field appeared blue or violet on the other side of the arc in the 
demonstration), red rays were made divergent (Fig. 2). 

In the third lecture Prof. Thomson first demonstrated the radio- 
meter effect by another experiment erranged by Sir James Dewer. 
Two light mills were placed by the side of one another; the one was 
an ordinary radiometer, the other was contained in & bulb which had 
thoroughly been evacuated by means of charco>! end liquid air. The 
first mill at once started to spin in a beam of light, the second did not. 
There was, however, a branch tube projecting from the second bulb 
containing some mercury vapour which had been condensed by 
dipping the branch tube into liquid air. When this liquid air was 
removed, some mercury vepour entered tho bulb, and the residual 
molecules then caused the light mill to start slowly and »g»in to stop 
very s'owly after the light had been cut off. The arrangement was 
delicate, but not delicate enough to show thie light pressure. 

The fourth-power law, the lecturer continued. gave information 
concerning the total quentity of radiated energy. but not concerning 
the quality. The quslity could be studied with the eid of rock salt 
prisms, transparent to most rays. The visible spectrum was con- 
fined to the range of wave-length 0-75 to 0'4», which might be said to 
represent an octave of the whole spectrum. If we moved г fine wire 
along the spectrum we could measure the energy absorbed at every 
point, and lime-light gave a curve somewhat like Fig. 3, rising steeply 
and felling off less steeply with & maximum negr wave-length 10. 
Curves for other temperatures would be similar, but the higher the 
temperature the more the maximum ordinate would shift towards 
the side of short wave-length. The relation connecting energy and 
temperature was Aw. 0= 2,940, in which A, was the wave-length of 


maximum ordinate expressed in м. [This is W. Wien’s displacement 
law.] For the sun, 6=6,000°C. abs., A, was 0-5. (green-vellow 
light); for a body at ordinary room temperature, 6= 289°C. abs., 
A= 10и (invisible). The relative energies varied enormously. When 
the temperature was raised from 300°C. to 600°C. abs., the total 
radiation increased 2:— 16 times ; but the energy in the long waves 
was little altered, while that in the short waves increased millions of 
times. If the maximum were at A— 1-8 и, reduction in the wave. 
length to 1/2, 1/4, 1/5, 1/10 would reduce the cnergy to 1/3, 1/100, 
1/1,000, 4/billionths. 

Most of the energy was on the long-wave side of the maximum 
ordinate in Fig. 3, as the following table exemplified :— 
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Temp. °C. abs. 


Energy beyond 0-7. 


Energy beyond 0:5,. 


1,500 1/10,000 of total | 1,40,000 
2,000 1/100 б | 1/1,300 
2,500 1/27 у | 1/184 
5,000 т я 1/61 


4,000 1/3:2 » | 1/13 

Incandescent filaments (at 1,500 C.) utilised only 1/40,000th of 
their energy, if regarded simply as means for illumination; at 
4,000°C. (carbon arc) 1/13 was utilised. and metallic filaments were 
preferable (for light production), because they glowed at higher tem- 
peratures. The advantage of high temperature for illumination was 
further demonstrated by a simple experiment. А thermopile with 
two faces was placed between a red-hot ball of metal end a limelight 
and shifted, until the galvanometer (no current) showed that it 
received equa! ¿mounts of energy from both sides. The pile, which 
was about half-way between the two sources of heat, was then 
removed and replaced by a photometer screen (grease spot). That 
screen had to be put quite close to the hot ball in order to balance 
the light intensities approximately. 

Passing to the first perception of light, when г, body was gradually 
being heated, Sir Joseph remarked thet we saw the first light best 


| = 


10 


0 10 90 30 40 5 
Fic. 3. 


by looking, not straight at the body, but obliquely out of the corner 
of the сус, end tho first visible rays certainly did not appear red— 
not coloured at all, in fact. The retina was set with cones, which 
produced the colour sensation, and with rods, which were more 
sensitive, but did not produce colour sensation, and the rods pre- 
dominated in the corner of the eye which first perceived г, faint light, 
while the cones predominsted in the central portions nesr the yellow 
spot. The night birds (owls) seemed to havea greater proportion of 
rods. The sensitiveness of the eye to various colours differed very 
strongly. The energy required to excite the crimson sensation was 
100,000 times аз large as that required to excite the green-yellow 
sensation, which hed the maximum ordinate in the sun light. Prob- 
ably the human race hed learnt to utilise this light, and there might 
be animals existing which had little changed in geologice! times in 
their hebits, end whose eyes were still most sensitive to æ hotter 
sun than the sun we know. Engineers should try to produce light of 
the colour to which we were most sensitive. This was so far achieved 
only by the firefly, the most. efficient light engineer in existence. 
According to Langley. and the more recent rescarches of Eydes, the 
energy curve of the firefly light fell entirely within the visible spec- 
trum, while in the cese of gas tlame and are light the visible rays made 
up only a very smell fraction of the energy of the tlame. A men 
p2 ying for light wanted a chop and had to pay for the whole sheep. 
Sir Joseph here interposed ən experiment. The bulb of a dis- 
charge tube was so bent that an external cup was formed between 
the kathode and enode. Liquid air was poured into this cup; the 
cooling of the glass wall near the kathode did not perceptib]y reduce 
the intensity of the glow which remained apparently undiminished. 
The eye, he continued, was very sensitive to intensity differences 
in greenish-yellow, and could distinguish energy differences of one 
hundred millionths of an erg; an огд was, roughly. the energy 
spent by a fly when crawling vertically through the breadth of a nail. 
It had been suggested that vision originated in chemical changes. But 
those could only be changes, e.g. decompositions, which affected 
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a few thousands of molecules, whilst the laboratory dealt with billions 
of molecules. The eve must, therefore, be extraordinarily efficient. 
'There were difficulties in this view with regard to the short and 
long waves, But if light, in accordance with the new views, 
consisted of light units or particles, in which the energy was concen- 
trated. and if the energy per unit were greater for violet than for red, 
then we could understand that only light of certain wave-lengths 
should produce chemical! changes. Light would require a certain 
energy to let a change go on, and in this sense a chemical view was 
after all possible. 
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SYNTONY OF A QUENCHED SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : With respect to my article оп `` Syntony of a Quenched 
Spark," contained in THE Evectrictan of January 20th, I am 
accused by Messrs. Eccles and Makower of omitting to square 
the readings of a hot-wire ammeter to obtain the figures given 
in the table, page 570, as proportional to the mean square cur- 
rents in the transmitting aerial of Lyons. If they will kindly 
glance at the first two lines of paragraph 4, page 570, they will 
read the following: In the table given above are shown the 
squares of readings of a shunted hot-wire ammeter in the trans- 
mitting aerial. 

T am also accused of mathematical confusion because I am 
said to have neglected the resistance of the aerial when deter- 
mining the radiation coefficient in paragraph 9, page 570. 
This is a blunder on the part of Messrs. Eccles and Makower 
due to their own misunderstanding of the arithmetic in that 
paragraph. 

Since paragraph 9 shows an example of true experimental 
determination of the radiation coefficient of an aerial, a matter 
sufficiently important to have induced such a high authority 
as Prof. Fleming to devote much labour and ingenuity to find 
as many of the losses of energy in a wireless plant as he could 
think of, so as to arrive at the radiated energy by deduction, 
I shall try to explain paragraph 9 more fully. 

Radiation Coefficrent.—The radiation coefficient of an aerial 
is а number which, multiphed by the mean square aerial 
current expressed im amperes, gives the energy radiated in 
watts. 

The transmitting aerial energy at Villeurbanne (Lyons) was, 
at moment A, represented by— . 


| RxFPE-HxIP, where 


I? = square of hot-wire ammeter reading ; 

В —loss coeffieient of Villeurbanne aerial, comprising ohmic 
resistance of wires and of earth, brush and all the other coeffi- 
cients of loss, known, unknown, and unsuspected ; 

H — useful coefficient of radiation. . 

At the same moment A, the energy received at La Mulatiére 
(Lyons) was represented by . 


KxD 


D = Duddell thermogalv anometer р фо 
mean square received current. 

At moment B, when one additional ohm was introduced into 
the transmitting aerial of Villeurbanne, the. serial energy at 
Villeurbanne was represented by | 


Rx 41x P4 H, xr р 


while all the instrumental readings at V illeurbanne were iden- 
tical for moment А and for moment B.. ' 

At the same moment B, the received aerial enetgý at La. 
Mulatiere was represented by 

Kx D. BRA 

Paragraphs 6 and 7 of page 570 establish that K гетайіей a 

constant. 
D,—0-35D by reading NE 
D— D, -0-65D. T | 


А 124 


| But 
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. The energy aupplied to the Villeurbanne aerial was identical 
in either case, at least, Messrs. Eccles and Makower, in view of 
their own former writings, will concede that the spark-gap 
resistance did not change when the primary current remained 
unvaried, and deducting from the equal energy supplied to the 
primary the equal energy consumed in the primary it follows 
that equal energy went to the aerial ; therefore 


Rx P?+HxP=RxP+1xP+H,x 1 
H—H,=1 
()-65Н = 1 
H=1-5 within the approximation used. 


Therefore, paragraph 9 is correct, and I have not erroneously 
neglected the aerial resistance ; but it disappears through the 
elimination of two equal terms. 

H=1-5 was for the point of relative syntony referred to т 
the table, page 570; and if for absolute svntony the ratio of 

uos 
increase of mean square current at Villeurbanne was only vu 


while the ratio of increase of the received energy at La Mula- 


| 194 РЕ T 
tiere was ., it follows from the definition. of radiation. co- 


59 
efficient that the value Н” of this Jast was for absolute svntony 
194. 20- 2 
Hes) $9 ^ 37-25 
194 20-5 
—=2.6 
H’ = 1:5 x 59 X 37.95 728 


The proposition concerning the variation of radiation соећ- 
cient of an aerial with its syntonv to its primary is а hard one 
for Messrs. Eccles and Makower, they say, because it is utterly 
opposed to all that is known about the radiation coefficient. 
I should be glad to receive from them a list of recorded experi- 
ments and of mathematical theses proving that the radiation 
coefficient remains the same when the characteristics of the 
waves' shape and regularity of sequence are affected, especially 
when using such a syntony as described in my article on 
unidirectional discharges. 

It is a thousand pities that Messrs. Eccles and Makower did 
not find time to calculate the efficiency of primary aerial 
transformation from ту data, assuming, as they did, that the 
radiation coefficient remained constant. It would not have 
taken them long, for thev had only to remark that the addi- 
tional ohm in the aerial represented a kilowatt or so more 
energv lost by heat, and yet made no difference in any of the 
readings of current in the transmittiug system, so that they 
would have been up against infinite efficiency, а harder pro- 
position still than variable radiation. 

I note that Messrs. Eccles and Makower prefer to write 
radiation resistance rather than coefficient. 

If they were to stop to consider in how many ways radia- 
tion is different from resistance, they would understand better 
why their own experimental determination of efficiency with 
an artificial aerial comprising much ohmic resistance and no 
radiation is totally inapplicable to a real aerial. 

Had they even used the same primary and spark-gap of 
their experiment with a real aerial they would have found 
much greater efficiency, because, while the radiation acts only 
to let the energy out of the aerial, the resistance on the contrary 
prevents it from entering the aerial, in fact, their artificial 
aerial could not take the oscillatory energy of the capacity 
discharge, which, therefore, had perforce to stop in the pri- 
тагу. Their experiment was somewhat analogous to ап 
attempt to measure the efficiency of a pump after having care- 
fully throttled the nozzle thereof. 

For receiving, the adverse action of resistance is according 
to the third power, which fact has been experimentally proved 


by successive D readings when various 
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additional resistances had been inserted in the aerial, at the 
three stations of La Mulatiére of Saintes Maries de la Mer and 
of Fort de l'Eau in Algiers, receiving from Lyons. 


The Equation of the Receiving Aerial.—This can be easily 
found as follows :—Given any aerial and given any propagation 
of waves, let 


e—instantaneous E.M.F. induced on given aerial bv in- 
coming wave, 

n=oscillatory frequency of incoming waves, 

c—ideal capacity of said aerial, 

v=instantaneous voltage of charge of said capacity owing 
to incoming wave, 

V=final voltage at end of each quarter incoming wave pro- 
duced by this last and not including voltage due to 
previous oscillations. 

Imp = aerial impedance, 

R=total loss coefficient of aerial plus radiation coefficient, 

I?=reading of Duddell thermogalvanometer= mean square 
eee 


n + 1 pem ^ 
€ € 
d —(CV T 
ie t= J аы (р 
0 
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„ Сү? E ы 
ВРУ =з ы” | er 
0 


The summation 18 extended to one second representing any 
case of wave propagation. 
¿For syntony Imp=R. 
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Therefore 


It is to be remarked that R cannot become infinitely small 
because it includes the radiation coefficient, upon which 
depends the value of 


9 
in 


edt e, 
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The inference to be drawn from the verification for a given 
propagation of waves of the formula 


ВзхР=К (constant) 


when introducing different small resistances into the aerial of 
Saintes Maries de là Mer, which has 26 wires 65 metres high 
and an earth connection of 2,500 square metres in salt water, 
is that for all normal aerials the wave energy at disposal 1s 
immenselv superior to that which the aerial can suck down. 

Of course, по one would doubt that the efficiency of trans- 
ference of energy trom waves in free space to an aerial depends 
mainly on the properties of the aerial itself, only it is curious 
that the same obvious proposition should be ignored so often, 
not by Messrs. Eccles and Makower alone, but by others also, 
when treating the efficiency of transference of energy form 
primary circuit waves to an ‘identical aerial.—I am, &с.. 

New York, Feb. 25. К. С. GALLETTI. 


The article, which the author was unable to revise before 
publication, contains some errors which we are asked to correct 
as follows :— 

Page 570, Fig. 1, read 

R = 20,0000 instead of 200,000 
a — 0-65 ampere instead of A=0-65 ampere. 


Page 570, paragraph 6, line 4: resistances instead of resist- 
ance. 


Page 571, foot line to Fig. 3: Aerial E.M.F. induced from 
primary, instead of Primary E.M.F. 


Page 571, end of second column: 
CY 4V” = YE — Ra) = 2(34,000 — 20,000 0-65) 


instead of У’--У”=2(Е-— К„) =2(34,000 — 20,000+ 0-65) 
Page 572, first column : | 


(0-65)2 d (Јри) 


14 х 10-8= =, 
5100 DP 
"UHR fea 


Page 572, second column, line 11: node instead of form. 


" We forwarded a copv of Mr. Galletti's letter to Messrs. 
Eccles and Makower from whom we have received the following 
reply :— 
TO THE EDITOR OF THE ELECTRICIAN. 

бів : We thank vou for the opportunity of replying promptly 
to Mr. Galletti’s letter. We confine ourselves to the relevant 
fraction. In our letter of Februarv 3 last the first piece of 
criticism was directed to a short table giving corresponding 
currents in sending and receiving antenne. The figures 
departed widelv from the direct proportion to be expected if 
the frequency of the antenna currents remained unchanged. 
The novelty of the phenomenon and the fact that direct 
proportion arose if the sending currents were squared, prompted 
us to ask if the readings of the hot wire ammeter at the sending 
end had really been squared as asserted in the text. Our 
impression that the readings might accidentally have escaped 
the squarmg process was strengthened by the heading of the 
table. Since the author now assures us that the ammeter 
readings were in fact squared, we arrive at the theorem that 


‚ the root mean square of the current in the receiving antenna 13 


proportional to the simple mean square of the current in the 
sending antenna. Mr. Galletti attempted an explanation of 
this. Out of all imaginable causes he chose what seems to 
us to be an improbable one, namely, that an enormous variation 
of the amount of radiation detached from the sending antenna 
was caused bv a very slight change of the frequency relation 
between the ргипагу and secondary circuits at the sending end, 
even though the aerial current remained constant. This is a 
pure assumption, and is not supported so far as we yet know by 
prior knowledge, yet it was actually employed bv the author 
in a series of calculations leading up to an estimate of efficiency. 

The final result was an estimated efficiency of 89 per cent.. far 
higher than anything ever before suggested ! In his letter 
above, the author repeats the assumption and writes in full a 
portion of the calculations. But as no amount of mere 
reiteration can raise the status of an assumption, we stand where 
we were, and, satisfied with having called attention to it, leave 
on the begetter of this new theorem the onus of justifying 

its existence by ." recorded experiments and mathematical 
theses.” 

Our complaint that there appeared to be some mathematical 
confusion in deducing the efficiency from the two experiments 
on radiation resistance has not been touched bv Mr. Galletti's 
discussion of one of those experiments—for it was the mode of 
taking the two together that led to our remark. То be quite 
frank and fair in this matter we here point out that we mav all 
this time be putting а wrong construction on the following 
characteristic sentence by Mr. Galletti: © Always keeping the 
same point of relative svntonv. an absolutelv non-inductive 
resistance of 0-5 ohm was switehed in and out of the aerial. 
with the result that the ratios of comparative mean square 
readings of aerial currents were identical for both trans- 
mitting and receiving, that is, 10 per cent, while the 
indications of the primary current and supply current 
ammeters remained unvaried.” We have read and re-read 
this sentence, but are not yet satisfied as to its real meaning. 

Mr. Galletti’s recriminatory reference to some of our own 
experiments in which we followed the universal custom of using 
dissipation in a resistance coil to imitate dissipation bv radiation 
from, an aerial, is fully met by the universal knowledge that, 
previded the circuits are but slightly damped, the decrements 
due to the two causes are indistinguishable. The view of Mr. 
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Galletti that in our apparatus the insertion of a resistance of 20 
or 30 ohms in the secondary of a pair of very closely coupled 


cireuits must have led to heavy dissipation in the verv low 


resistance primary is exceedinglv original. 

In closing we may point to an example of the inconsistencies 
with which your correspondent's letter bristles. At one place 
he delivers a diatribe against our likening dissipation by 
resistance to dissipation by radiation for experimental purposes ; 
in another place he gives a definition of radiation “ coefficient ” 
H. in which H is assumed to have the same physical dimensions 
asresistance. A glance at equation (1) of the above letter shows 
that H is measured in ohms and that it ought, in spite of Mr. 
Galletti, to be given the old, honest, title “ radiation resistance.” 
—We are, &c., 

South Western Polytechnic. W. Н. EccrEs. 
March 20. А. J. MAKOWER. 


PROPOSED INTERNATIONAL SYMBOLS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The proposal to settle certain symbols for international 
use is commendable, and is worth a little give and take if 
uniformity can be secured. But there seems to be no adequate 
reason for introducing entirely new symbols. I refer to the 
"script" letters. In your note on page 807, you use type, 
namely J) e% and ef, the like of which has never been seen 


before in the body of THE ELECTRICIAN, and in a short excursion 
whieh I have made through vour advertisements I can find 
nothing of the same kind. It is clear that the committee who 
have this matter in hand have not supplied you with this type, 
{от one of vour electrical contemporaries used another fancy 
style, and “The Times Engineering Supplement” used 
ordinary italic capitals. 

The origin of these characters may no doubt be traced to 
Maxwell, who used German capitals for vector quantities, 
Kelvin used to make fun of these, writing an ordinary capital 
and then drawing a fringe of twiddly lines round it. Ewing, in 
his Papers in * Phil. Trans. Roy. Soc.” of 1889 and 1890, used 
German capitals for the magnetic quantities, but in re-printing 
these in your columns in January, 1890, block or sanserif capi- 
tals |, Напа B were used. 

When Oliver Heaviside recommenced his articles in 1891 in 
Your 26th volume, he used clarendon type such as I, Н, B for 
vectors. He had not used them in the original publication of 
his first series. He began to use vectors in those articles in 
1882 at the beginning of your 10th volume, and in the re-print 
dated 1892, published bv Macmillan, he gives the following 
footnote (Vol. I., р. 199) :— 

eos At first the same type was used both for vectors and scalars, 
but I found later that it мав а matter of some practical importance to 
facilitate the reading and ease the stress on the memory by employing a 
special type for vectors. So, the German type used by Maxwell being 
utterly unpractical, I introduced clarendon type for the purpose in the 
“ Phil. Mag.," August, 1886, and later Papers, and now do the same in 
these earlier Papers to harmonize. 1t will be found to be a particularly 
suitable type. being very neat, easilv read, and well adapted for use in 
formule along with ordinary type. roman and italie. . . . In MS. 
work special letters for vectors need not be used. but ordinary letters 
only. . .. . Or the letters may be marked in some conventional way 
to indicate that they stand for vectors. This, of course, becomes 
necessary when the МУ. is to be “ copy " for the printer. 

Oliver Heaviside used clarendon type in a Paper read before 
the Royal Society in 1891, but not printed until Vol. 
CLXXXIIIL of * Phil. Trans." in 1893, with the footnote : 
" Typographical troubles have delaved the publication of this 
Paper." In ‘ Phil. Trans. Roy. Soc." of 1894 there is a Paper 
by Ewing in which ordinary capitals are used for I, H and B. 

Hospitalier recommended the German capitals for six 
magnetic quantities at the International Congress at Frank- 
fort,* but THe ELECTRICIAN has always used block letters 
since 1890, until Silvanus Thompson's Paper was re-printed 
from “ Phil. Mag." on October 7, 1910, when German capitals 
were employed. 

For blackboard use, block letters can only be expressed by 


— 
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thickening the lines, and this is as much trouble as the German 
flourishes ; for that purpose script characters might be used. 
What is really wanted in printing is a capital letter easily 
distinguished from those of the text. If it is left to the printers 
to use any script type of the same body as the text there wil] 
be much greater diversity than if clarendon or запзег capitals 


ате used. Clarendon type is quite common in France. The 


internationalisation of | is not under consideration, for in. 
France | is consecrated, as they say. to intensité du courant , 
and L is to be used for inductance, although it is not а vector 
quantitv. Unless a good case can be made for the script 
letters I would ask those of your readers who are interested 
in the matter to send their objections to the Secretary of 
the Inst. E. E.—I am, &c., 


Westminster, March 17. А.Р. TROTTER. 


. " BREAKING HIGH AND LOW POTENTIAL 
CIRCUITS." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your report of the discussion on the above Paper in 
your issue of the 17th, vou make me sav that: " Even if the 
whole of the energy were given to the arc it would be practic- 
able to interrupt a 17,000 kw. circuit with only a cubic foot of 
oil." 

Permit me to say that my contribution was to the effect that - 
“ Tf the whole of the energy were given to the ой, it would," &c. 

No doubt your contributor had not realised that mv pro- 
posal was to do away with the arc, as far as practicable, and to 
convert the energy of the circuit into heat, in the oil, at anv 
distance from the arc that we please, by dissipating the heat in 
thin strip resistances immersed in the oil. 

By this arrangement. the arc, which is further reduced һу 
being broken up into some 20 to 60 small portions (separate 
from each other), is quenched in cool oil. the strips being 
several inches away from the elements of the arc. 

With such an arrangement, the energy liberated at each ele- 
ment of the arc would be, perhaps, only ,1;; of the energy now 
concentrated in the are with ordinary switches: and, since the 
energy dissipated in the strips can be increased practically to 
any extent (with a proportional increase of oil volume), it 
should. therefore, become practicable to deal with powers, in a 
single switch, up to perhaps 250,000 kw.. or even higher.— 
I am. &c., 

King's Heath, Birmingham, March 21. А. M. TAYLOR. 
HIGH SOUND VIBRATIONS PRODUCED BY ELECTRIC 

SPARKS. 


TO THE EDITOR OF THE ELECTRICIAN, 


SIR : In the last issue of Tae ELECTRICIAN (March 10, 1911) 
I find à verv interesting Paper on the production of very high 


sound vibrations by electric sparks. I was working on the 


same subject as early as 1902. From a Paper published in the. 


“ Proceedings " of the Royal Academy of Amsterdam of Nov. 
20, 1902, entitled ** The influence of variations of the constant 
current on the pitch of the singing arc,” I quote the following 
(page 321). `“ I have tried to get more exact numbers by mears 
of the Kundt dust-figures, but I did not succeed. though others 
might. Yet the oscillatory discharge of a Levden jar through 
an inductive resistance easily gave regular dust figures. The 
reason whv the Kundt method proved refractory with the 
singing arc, is not easily understood. I can only suppose that 
the intensity of the sound is not large enough." 

I enclose an enlargement (about four times) of a photograph 
made in 1902. 

The reason why I did rot publish mv researches at that time 
was to be found in the fact that I rather felt doubtful about the 
origin of the dust-figures, obtained with oscillatory sparks from 
Leyden jars. I had measured their frequencies with a rotating; 
mirror, and also with my resonance method. described in THE 
ELECTRICIAN of Nov. 13, 1903. But these measurements 
generally showed discrepancies with those of the Kundt 


figures. I thought that in the case of the Lex den jar discharges, 


= кз we - 


the'Kundt figures were produced, 1f'not' In quite another way | 
than bv the ordinarv sound waves, vet тії such a manner as to | 
vitiate the results of a measurement of the frequency. We 


have to'consider these possibilities. 
It might’ be that the dust figures do not represent Kundt 
figures at all; but that they are simply ripples, caused bv the 


friction of air on the dust, т the same way as ripples 1n very: 


dry sand тау be caused by the wind, or at the beach br the 
water running over the sand, or like the waves on the water 


caused by the wind. Helmholtz has given a theorv whieh: 


fullv accounts for the productions of waves of this kind if two 
deformable lavers of different density regularly pass over each 
other. 


Another possibility lies in the fact, discovered by E. Mach, 


that sound waves generated by short electric sparks behave 
altogether in an abnormal way. For these sound-waves it 
is characteristic that their velocitv in air is much larger than for 
ordinary sound waves. If spark-sound waves be reflected so as 
to cause the appearance of stationary waves with the ingoing 
waves we ought to expect larger distances between the nodes 
than in the case of ordinary sound-waves. 


_ There is still another reason why I have been rather sceptical. 


about my attempts to use the Kundt method for measuring the 
frequency of the spark oscillations. Photographs of oscillating 
sparks show that the first oscillation is preceded at a quarter 
wave length bv the " pilot spark," whereas the proper oscilla- 
tions in the spark are half a wave length distant from each other. 
The intensitv or brightness of this initial spark depends upon 
the value of the capacity and self-induction of the oscillating 
svstem, and perhaps also on the capacity and self-inductions of 
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PHOTOGRAPH OF Dust FIGURES. 


the spark-eiectrodes and the connecting wires. I found it 
small with low frequencies, under 50,000 per second, and verv 
strong with higher frequencies, up to 1,000,000 per second. 
Now E. Mach's photographs of the air waves produced bv 
sparks suggest that the initial spark takes an active part in the 
production of the sound wave. On a photograph published 
in his Paper: " Ueber die Interferenz von Schallwellen von 
grosser Excursion " (Sitsimgsberichte der Kais. Ahademie f. 
Wissennhaften in Wien, Math-Naturu: Klasse, Bd. XCVIII., 
Abth. II., Litz. d. Е. hor, 188) this can easily be seen. We 
must suppose that the pilot spark also contributes to the 
formation of the dust-nodes. But then we must expect half 
the wave length as would be found with the oscillating part of 
the spark only. 

Му former experiments, dating back to 1902 and 1903, have 
not been able to give me the certaintv that sound waves 
produced by the oscillating spark behave as ordinarv sound- 
waves, and that the measurements taken with dust-figures 
might be used to determine the frequencv of its oscillations. 
The discrepancies observed by myself amounted to 25 per cent. 
in some cases, but it is, of course, possible that a large part of 
this was due to errors in the measurement of the frequency bv 
means of the resonance method and the photographic method. 
Yet it seems to me that a series of verv careful measurements, 
taken under widely different conditions, is necessarv before we 
may conclude that the Kundt method is reliable for this 
special purpose.— 1I ат. &c.. 

Amsterdam, March 16. 


J. WERTHEIM SALOMONSON. 
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“subject by Messrs. A. Campbell and D. W. Di 
of the 10th inst. I was reminded of a communication “ On the 


SOUND VIBRATIONS. PRODUCED BY: ELECTRIC ' 
oh С, SPARKS. - (07 OR M MEE 
TO THE EDÍTOR OF THE ELECTRICIAN. 

Sir: On reading the very interesting dp ed on the above 

ve In your issue 


Existence of an Undulatory Moment accompanying the Electric 


Spark," made to the Physical Society of London many vears 


ago. The author was Dr. E. H. Cook, of Merchant Venturers 
School, Bristol, and the date June, 1888. 

Accompanying the Paper were many photographs of powders 
arranged in concentric circles on smooth plates which had been 
held below the sparks. Two of these, of great beauty, were 
reproduced in the “ Proceedings,” Vol. IX., plate X]. These 
results were obtained some 11 years before the experiments of 
Koenig and Edelmann, reference to which are given in Camp- 
bell and Dye’s Paper, and before the work of Hertz was generally 
known in this country. 

The average distance between the powder ripples in Dr. 
Cook's figures was about ,, in., and, curiously enough, the 
author concludes from this that the ripples could not be pro- 
duced by sound waves, because the highest audible note (40,000 
vibrations per second) has a wave-length of about $in. Another 
reason given as proving that the vibrations producing the 
curves were not identical with those producing the sound of 
the spark is that the distance apart of the ripples varied, whilst 
the sound of the spark remained unaltered. As we now know, 
the ripples really indicate the presence of air vibrations, caused 
by oscillatory discharges of hundreds of thousands per second, 
the pitch of which, being far above the range of audition, cannot 
be recognised as musical notes by the ear, for all vibrations of 
such high frequency produce similar impressions on the 
auditory organs. 

A note appended to Dr. Cook’s Paper refers to curves re- 
sembling those accompanying his Paper, having been ob:xined 
at a still earlier date by the late Dr. Guthrie.—I am, &c.. 

City and Guilds (Engineering) Е. MATHER, 

College, South Kensington, 
March 22. 
THE STRETCHING OF A CONDUCTOR BY ITS OWN 
CURRENT. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In a recent article by Hering on the `* Stretching of a 
Conductor by its Current,” published in the * Journal ” of the 
Franklin Institute and reviewed in vour paper. the author, 
in his introductory remarks, states that the text books ‘о not 
teach anything about the forces in the conductor itself pro- 
duced by its own current However, the fundamental 
relations pertaining to the problem in question are clearly 
stated in the “ usual treatises and text books.” If we take the 
equation for the E.M.F.s in an inductive circuit, 


"EE 
e-rit = (Li), Eod we жа (1) 


and multiplv by the current, we have the power equation 


о. а eL | 
=r? nb: 4 3a 77777 (2) 
Here 

ei represents the power supplied to the system ; 
гі? the power dissipated in the conductor as heat ; 


б? : 
ib, the power stored (rate of increase of magnetic energy) ; 


oL ; 
and ?? " the power converted (electrical power to mecha- 


nical power). 
But the power converted is the mechanical force, F, times 
the speed 6S/ét, where S represents distance. Therefore 


ps » е » " e ө. е (3) 

б 
That is, wherever a small displacement of any part of а con- 
ductor results in an increase of the self-induction of the circuit 
there 1s а mechanical force proportional to the square of the 
current, tending to cause such a displacement. Equation (3) 


Lm mui > —À < 


— 
ИТ 


the абу» 
m ER 
"rr, 
| E 
HAV. Te 
Ventures 


К ШОХ 
| had heen, 
|| IF, Werp 
|. These 
Metts of 
n ДЕЛУ 

P eral 


ШИ 
h, the 
№ pm- 
fara) 
потат 
ww the 
and uf 
ES 
(know, 
Cause d 
second, 
capot 
Лор 7! 
m the 


ves [P= 


ved 


rh. 


NN 


THE ELECTRICIAN, 


МАВСН 54, 1911. 961 


gives the mechanical force оп any element of the conductor 
due to the current in terms of the total current, and the rate 
of increase of the total self-inductance with respect to a dis- 
placement of the element in question. The force, of course, 
is in the direction for which àL/ós за maximum. The element 
considered may be of anv size whatever, from infinitely small 
up to and including the full eross-section, and any fraction of 
the total length. 

From this it follows that under some conditions а current 
through à conductor causes forces such as to require a tension 
in the conductor to maintain equilibrium—that is, the forces 
tend to increase the length of the conductor. It also follows 
that under other conditions the forces are such as to tend to 
decrease the length of the conductor. Further, under most 
conditions the force on an element of the conductor near the 
surface is such as to tend to crowd it toward the centre. 

For example, а conductor in the form of a circle of radius А 
and of circular cross-section of radius a has a self-inductance 


L-4zA[lg ^ 175] . .... 0 


This is the approximate formula of Kirchhoff, which, when 
differentiated, gives 


ОТ, А ы 
ба тетт dir a ° • P ° . А А (9) 
eL 8А bb. уй 
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Multiplying (5) by 2 gives the total force acting on tlie con- 
ductor radial to Из axis. This, divided by the surface 1z*A«, 
gives the force per unit area 

| n. 
еа i ye i d meom © {0 
п (07 
Here the minus sign signifies that the force (which is not an 
external pressure) 1s towards the axis of the conductor. 

Multiplying (6) Бу 2 gives the total force radial to the centre 

of the circle, which, when divided by 27, gives the tension 


ЗА 
к = 15]. к.ж ж ж ж (8) 
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Neglecting the effect of the hysteresis, equation (3) also gives 
the force, due to the current, between a conductor and a piece 
of soft iron placed in its neighbourhood, or if there are several 
pieces of soft iron the force between апу one and the rest of 
the system. For example, the force on one of the prongs of 
ал electric allv-driven tuning fork is 

me n? dR 
Mc 
where R is the reluctance of the magnetic circuit and n is the 
number of turns in the wirding. 

If the system is of such а form that the rate of change of the 
self-induction with respect to displacements of the elements 
can be calculated, it 15 seen “ that when a conductor is removed 
from all other conductors or magnets" the fundamental 
relation between E.M.F., current, resistance, self-inductance 
and time, combined with a fundamental conception of mecha- 
nics, enables one to determine the “ pinch effect," the tension 
or апу other effect which is the result of mechanical forces on 
tlie elements of the conductor, due to the current. 

Of course, it is possible that а current in a conductor causes 
a mechanical force other than the electromagnetic and electro- 
static forces, the former only having been considered above. 
So far, however, no one has shown the presence of any such 
additional force—I am, &e., 

Bureau of Standards, Washington, тр 

March 11. 


К. WENNER 


BOOES RECEIVED. 


[Ооріез of the ua lerm-ntioned works can be had from The Blectrictan office, post free 
(unless otherwise stated), oa receipt of published price, aiding 34. for books published 
under 38., and 5 per cent. for books published nett. Add 10 per cent. for abroad or for 


foreign booka.) 
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PHYSICAL SOCIETY. 


At the meeting held on March 10, Prof. H. L. CaLLeN DAR, F.R.S., 
in the Chair, 


«А Demonstration of the Working of the Anschutz Gyro Compass.’ 


illustrated by lantern slides and models, was given by Mr. G. K. В. 
ELPHINSTONE. 

The instrument is really a compass. inasmuch as it points in à 
definite direction on any part of the earth'a surface—that is to say, 
true North and South. It consists of a rapidly rotating wheel enclosed 
in a casing which is so suspended that the centre of gravity of the 
suspended system is considerably below the point of suspension, ana 
therefore acted upon by gravity like a pendulum. 

With the axle of the gyro in any direction except. parallel to the 
Meridian the gyrostatic action of the rapidly rotating wheel tends 
to maintain the plane of rotation fixed in space irrespective of the 
rotation of the earth, and, in consequence, a dipping down of one 
end of the axle, and an upper inclination of the other end takes 
place. The force of gravity exercises a couple tending to restore the 
axle to the horizontal position. and а precession results which turns the 
axle towards the Meridian, this precession being reversed should the 
axle once more reach the horizontal position after it has erossed the 
Meridian. А natural tendency of a gyrostat suspended in a frame аз 
above, provided the method of suspension introduced very little 
friction, would be to swing from side to side of the Meridian for a 
very long period of time. 

On this account а method of damping these swings without the 
introduction of friction is required. ‘This is obtained by making use 
of the current of air set іп motion by the rapidly revolving wheel. 
This eurrent of air is led out through а horizontal tube at the lowest 
part of the gyro casing and tangential to its periphery ; the air 
blast acts horizontally. 

When the gyro axle is horizontal —that is to say, when precession 
in any one direction has eeased-— the air blast is symmetrically situated 
as'regards the vertical centre line through the suspended system, 
and on this account the air blast may be considered as divided into 
two blasts equal in speed and volume and distance from the centre 
line, and under such conditions there is no tendency for the re-action 
of the still air to cause any movement of the gyro casing other than 
a slight swinging of the suspended system in a plane coincident with 
the plane of rotation of the gyro. 1f. however. the axis of the gyro 
is inclined from the horizontal position, which is the case whenever 
the gyro is precessing and therefore not coinciding with the Meridian, 
then the outlet for the air current is tilted to one side of the centre 
line, and the reaction caused thereby is in such a direction as to apply 
а turning moment about the vertical axis of the suspended system, 
and under the influence of this turning moment a precession of the 
gyro axle takes place vertically in such a direction as to bring the 
axis once more horizontal. 

ln considering the gyro at different points on the carth's surface 
it is clear that if the two ends of the gyro axle be equal in weight. 
and if the gyro hangs perfectly freely so that the axle is horizontal 
when the gyrostat is not running. that under these conditions it is 
only at the Equator that the axis of the gyro and the axis of the 
earth can be said to be strictly parallel to one another. In such a 
position the axis of the gyro travels on the surface of а cylinder 
when tlie earth rotates. 

At any other latitude than the Equator the axis of the gyro. being 
constrained to remain horizontal on the earth's surface, will travel 
round in space on the surface of a cone, and under these conditions 
а constant precession of the axle in space must take place. the value 
of this precession being proportional to w sin X, where wis the angular 
velocity of the earth and А is the angle of latitude. 

The moment the axle begins to lag behind the Meridian a portion 
of ш соз causes a tilt. which introduces the gravity couple, but 
simultaneously the damping couple tends to destroy this by making 
the axle horizontal. Hence there will be some position of lagging 
behind the Meridian for which the damping just maintains the axle 
at that tilt at which the gravity couple can cause the necessary pre- 
cession about the vertical. By the action of the earth's rotation the 
gravity couple is always tending to be increased by an amount which 
the damping is simultaneously tending to diminish, and thus the 
couple is kept constant to cause the constant precession о sin А. 

It is, of course, clear that this precession is only constant for a 
given latitude. By placing a small weight on one end of the gyro 
spindle a couple could be introduced to suit any particular latitude, 
and yet the axle can remain horizontal ; but any change of latitude 
from that for which the weight is ed justed will necessitate a smell 
correction. 

If the exle of the gyro is pointing North and South it is clear that 
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any movement of the ship due East or West is merged in the move- 
ment due to the earth's rotation, and is negligible in amount. 

А movement, however, due to steering à northerly course will 
produce а couple deflecting the gyro compass westwards, owing to 
the fact that the axle always tends to keep to its direction in space. 
Similarly, in the case of a southerly course, the compass is deflected 
eastwards, 


DISCUSSION. 


Dr. C. CHREE commented on the two corrections which had to be 
applied, one of which depended upon the component of the ship's velocity 
along the Meridian. He inquired as to the stress in the rotating wheel, 
and as to how long the material would stand that stress continually. 
He remarked upon the importance of accurate steering for gun fire, and 
saw in this direction an important sphere for the gyro compass. He 
wanted to know if pitching and rolling had any effect on the compass. 

Mr. A. CAMPRELL asked what power the compass took. 

Dr. A. RvssELL asked how far Dr. Anschütz got in making a gyro 
compass with three degrees of freedom, s» that it always pointed parallel 
to the earth's axis, and remarked that if another such gyro was made во 
as to keep parallel to the direction of gravity at Greenwich the two 
together would give both the latitude and longitude of a ship. 

Mr. C. W. S. CRAWLEY asked how the gyro compass withstood gun fire. 

Capt. L. Снетмухр, R.N., said he looked to the gyro compass as the 
way of helping them out of their greatest difficulties. It had come along 
just at the moment when the difficulties connected with the magnetic 
compass in modern warships had become almost insuperable. Replying 
to Mr. Crawley, he said the gyro compass had been very severely s 
under gun fire, which had no effect whatever on it. 

Mr. ErPHINSTONE, in reply, said that as the compass was sanded. 
on gimbals pitching and rolling had no cffect. The stress in the rotating 
wheel, which was made of special Krupp steel, was about 10 tons/in. 
Every compass was tested by being run for 700 hours continuously. 
Several had been in use on and off for three years, and some had run 
4,000 hours continuously without mishap. In reply to Mr. Campbell, 
he stated that the power taken was from 1 to 1-25 amperes in each phase 
at 110 volts. In reference to a gyro of three degrees of freedom, men- 
tioned by Dr. Russell, he said that the constructional difficulties would 
be enormous. It would be necessary to keep the centre of gravity abso. 
lutely at the intersection of the axes about which the gyro frame rotated 
while the gyro was running. Gyros with three degrees of freedom had 
been tried in the German Navy, but given up in favour of the Anschütz, 
of which about 40 were in use. 

А Paper by Dr. W. Н. Eccrgs. entitled Мое on an Electrical 
Trevelyan Rocker," and one by Dr. G. W. С. Kaye, entitled ** Notes 
on the Tilted Gold Leaf Electrometer," * were taken as read, the 
apparatus in each case being on the table for inspection afterwards. 
A Paper entitled ‘ The Roots of the Neumann and Bessel Functions," 
byjMr. J. В. AIREY, was also presented to the meeting and taken as 
read. 
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VACUUM METHOD OF FILLING CABLE JOINTS. 
' In view of the very great importance of extracting air from cable 
joints working at high pressures 2 method of filling the sleeves has 
recently been introduced by the Allgemeine Elektrizitiits Gesellschaft, 
and the apparatus here illustrated has been designed and manufac- 
tured by them. This firm have used the method for some time on a 
large contract for 30,000-volt cables in Berlin, and are also using it 
in this country on some 30,000-vo!t cables which they are at present 


Fro. 1.—THE JOINT FITTED WITH PAPER TUBES. 


laying for the Newcastle-upon-Tyne Electric Supply Co. Ate recent 
mecting of the Institution of Electrical Engincers Mr. Chas. Vernier 
described the arrangement employed, and we ere indebted to him 
for the following details and the accompanying illustrations. 

The insulation of the joint consists of paper tubes mede of the 
same paper аз is used for the insulation of the cable. These tubes 
are also impregnated under vacuum at the factory with the seme oil 
as is used for the cable. They are sent out ready d ase in sealed 
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tins filled with oil. Each core after jointing is left bare, and the 
peper tubes, which heve previously been threaded on to the cores, 
are slipped back over the bore place. "The three tubes on each core 
ате themselves surrounded Бу г, much longer peper tube, which 
encircles them and which lines the lead sleeve (see Fig. 1). The 
lead sleeve is wiped on in the usua! way and the joint box is then 
filled. Figs. 2, 3 end 4 show the apparatus used. Fig. 2 shows 
the vacuum pump, which is driven by г small petro! engine of 1 Н.Р. 
cepacity. The whole arrengement is very compact and portable. 


Fia. 2.— THe Vacuum PUMP. 


The method of filling the joint is as follows (see Figs. З and 4): 
J is the joint. E is г funnel which contains sufficient oil rather more 
then to fill the lesd sleeve, F is » reservoir with plate gloss end, 
which enables the jointer to see what is going on. while A, В, С, 
D end G are controlling valves or cocks. To exhsust the joint, 
valves В ond D ere closed, end the valves, А and C. are opened to tho 
vacuum pump. The vacuum, which ean be resd off on the gouge, is 
attained in sbout 30 seconds, end in a receat созе resehed 29-5 in. 
The vacuum is m^sintoined in the joint sleeve for about 40 minutes, 
during which time the sleeve is kept warm by ә blow lemp to drive 
off глу moisture. This is resdily done owing to the feet thet 
moisture evaporates et very low temperatures under vacuum, at 
about 40°C. for 28 in. vacuum. 

To fill the joint the funnel £ is filled with the insulating ой. This 


gTo Vacuum Pump 
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Fic. 3.—Diacram or JOINT FILLING EQUIPMENT, 


oil is exactly the seme oil which is used to impregnate the cable, and 
et ordinary temperatures is not unlike vascline in consistency, but 
pours as freely as а liquid when heated. The oil is first heated up 
until all moisture is thought to be driven off, «nd then is allowed to coo! 
down to about 110°C., zt which temperature it is poured. Valve В 
is then opened slowly until the oil fills the joint end cen be seen 
through the glass windows rising up into reservoir F. The vacuum 
pump is kept running the whole time, end the level of the oil in 
reservoir is controlled byt the valve B а. 
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panying photograph. The volt and horse-power scales are fixed, 


covered with a deep layer of froth, due to moisture, which illustrates | while the current and efficiency scales are movable round a central 
in a very practical manner tho great difficulty of extracting all the | axis. То find the horse-power of any motor the appropriate current 
Moisture from oils by the mere application of heat. in amperes on the scale is brought opposite the corresponding volts, 

Valves 4 and В are then closed, and funnel Ё and reservoir F are | and the horse-power is then read off opposite one or other of the 
uncoupled from the stend pipes. А small funne! containing a little | efficiency scales, depending on whether the motor is of the con- 


oil[is then screwed on to each stend pipe, end valves 4 and B are | tinuous-current, single-phase or three-phase alternating type. АП 
calculations can be mede by means of a single setting of the calcu- 


lator. In the cese of alteraating-current machines the power factor 
should be multiplied by the efficiency, and the figure thus obtained 
should be taken on tho “Р.Е. x Efficiency " scale. In the case of 
continuous-current motors the efficiency alone is taken. The calcu- 
lator is printed on good stiff card representing a standard Sandycroft 
motor. It is provided with a support at the back, so that it can bo 
stood on the user's desk. 


It is generally found that the oil as it rises in the reservoir Ё is 


THE COAL MINES BILL. 


In the House of Commons on Friday this bill was read a second time. 

Мг. W. CHURCHILL, M.P., in moving the second reading, said that a 
large modern colliery, with its extensive and carefully elaborated equip- 
ment, including its various plant for getting the coal and bringing it to the 
surface, for transmitting power through long distances underground, for 
causing great volumes of air to flow through miles of confined passages, 
for draining wide areas of underground workings and raising the water 
the surface, for sorting the coal into various sizes and separating from it 
the intermingled coal and dirt, offered one of the most remarkable speci- 
mens of human activity and its struggle with and triumph over matter.. 
In the coal mines of the United Kingdom there were employed upwards 
of 1,049,000 persons, of whom 848,000 were employed below the surface 
of the ground. The bill dealt with the health and safety of that great 
number of persons. It amended and consolidated the law relating to 
coal mines, except with regard to check-weighing and Miners' Eight Hours. 
His predecessor in office appointed in 1906 a Royal Commission, which 
had made a prolonged and exhaustive inquiry into the conditions under 
which coal mining was carried on in this country. The present bill was 
the result of the labours of the Royal Commission. The great bulk of the 
amendments of the law in the bill were unanimously recommended by the 
Commission, but there were several amendments suggested by depart. 
mental experience, and by the inquiries into recent colliery disasters. The 
death-rate in coal mines, which had been coming down year by year for 
upwards of half a century, ceased to fall five or six years ago, and it was 
the fact that the number of persons killed in coal mining last. year (1,620), 
although not the highest proportion on record, because the population 
engaged in mining had increased very greatly, yet it was actually the 
greatest number killed in any one year since mining statisties had been 
prepared. With all the causes of those accidents the bill attempted to 
deal. The main causes were the dangers which arose in the shaft, in the 
haulage way and the works. Having dealt with the provisions as to 
haulage accidents, he referred to the proposals of the bill in regard to 
means of exit. The bill would also contain provisions as to the use of ex- 
plosives, safety lamps, &с. The use of electricity was precluded by the 
billin any mines where its employment was attended by risk. A clause 
prescribed a standard of ventilation and a classification of mines according 
to the degree of inflammable or noxious gases in the atmosphere. 

In the subsequent debate various clauses in the bill were criticised by 
members. 

Mr. ATHERLEY-JoNrs, K.C., said that the sections of the Act of 1887 
which dealt with shot firing were omitted from the bill, and no clauses had 
been substituted for them. It would probably be said that these matters 
were to be dealt with by regulations of the Home Office, but he was not 
sure that the Home Secretary was not claiming too large a scope for the 
regulations. The bill dealt with in the most minute details many im- 
portant questions, but, when they came to electricity and the firing of 
shots, two of the most vital matters іп the management of mincs, they 
were totally ignored in the bill and were left to the regulations of the 
Home Office, which meant, of course, the regulations of mine inspectors. 
He said without hesitation that in almost every case disasters had been 
due to the firing of shots, and in gaseous mincs shot firing should, in his 
opinion, be absolutely prohibited. The use of electricity was left to 
Home Office regulation. He was perfectly convinced that coal-getting 
machines worked by electricity were a source of the gravest danger, and 
he hoped that, before the House parted with the bill, they would havo 
some specific assurance from the right hon. gentleman as to the mode in 
which he was going to deal with that matter. 


Fig. 4.—Tur JOINT FILLING APPARATUS. 


\ 


re-opened. The oil in these funnels is kept heated for about 12 hours 
until the ой in the joint has cooled down, for the purpose of making 
up eny shrinkere in cooling. The stand pipes are then dismantled 
and the plugs wiped into the filling holes. pe 


SANDYCROFT POWER CALCULATOR. 


The present гре hes for one of Из characteristics a desire to save 
as much time ès possible. Everything is done that can be done to 


То Free Cunnent — Ser бен су XPF agers? 
ИР & read Amperes Арата? Volts зом 


As numerous amendments of the bill have been foreshadowed by the 
framers of the measure we reproduce the text of only two or three of the 
most important clauses which affect the electrical industry, and propose 
to give a digest of the bill after it has been through the committee stage. 

By sec. 54 (1) the system of signalling in mines shall be such uniform 
system as may be prescribed by general] regulations under this Act. 

(2) As long as persons are in the mine below ground there shall be in 
constant attendance at the top of every shaft and at every entrance from 
the workings into the shaft from which persons are raised, competent per- 
sons for the purpose of recciving and transmitting signals. 

‘Sec. -55 provides Ва such тео кер communication be- 
tween different parts%of a mine shall be provided as may be required by 
the regulations of the mine. 

G2 


SANDYCROFT POWER CALCULATOR. 


get the better of a second or two, end much ingenuity has. been 
expended towards this end. Among the latest time-saving devices 
is one for calculating the horse-pewer of motors. I¢:has Беба: 
signed by the Sandycroft Foundry Co., and is illustrated in the accom- 
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Sec. 60 provides :— 

(1) Electricity shall not be used in any part of a mine, where, on ac- 
count of the risk of explosion of gas or coal dust, the use of electricity 
would be dangerous to life, and if the owner of a mine, on being required 
by an inspector of the division not to use, or to desist from using elec- 
tricity in the mine or any part thereof on such ground as aforesaid, re- 
fuses to do so, the question as to the application of this section to the mine 
or part thereof shall be settled in manner provided by this Act for settling 
disputes (г.е., by reference to one of a panel of referees to Бе appointed). 

(2) The use of electricity in any mine shall be subject to general regu- 
lations under this Act. 


ELECTRICAL TRADES' BENEVOLENT INSTITUTION. 


The report of the Committee of this Institution for 1910 states that 


the activity of the Institution has been well maintained, both in the 
direction of collection of funds and the administration of relief, but in 
spite of every effort the results in 1910 do not compare favourably with 
those of the two previous vears, and it is hoped that everyone who has the 
interest of the electrical industry at heart will actively support it both in 
the way of contributions and in the collection of funds. Every case for 
relief has been satisfactorily dealt with, both in the way of pecuniary 
assistance and in the obtaining of appointments. The festival dinner 
resulted in a satisfactory increase to the funds. Another important 
addition to the funds has accrued by the termination on March 20 of the 
Surplus Funds Trust of the Olympia, 1905, Electrical Exhibition, amount- 
ing to £382, less cost of realisation. The attention of contributors is 
directed to the advantages which subscribers have, as compared with 
donors, in connection with the election of pensioners, and they are asked 
to make their contributions regularly, either in the form of a subscription 
by banker’s order or other notification. Continued working with the 
rules has indicated that it is desirable that the object of the Institution 
(as stated in Rule 2) should be more clearly stated. ‘The Committee’s 
thanks are tendered to the Institution of Electrical Engineers for having 
placed at their disposal, free of charge, the use of rooms for meetings, and 
to the electrical press for the unstinted and continued support given to 
the undertaking. 

Мг. Е. В. О. Hawes has become secretary to the Institution, vice Mr. 
Walter Davenport resigned. | 


NATIONAL ELECTRICAL MANUFACTURERS' ASSOCIA- 
: TION. 


——— 


Мг. H. W. Butler (Electrical Power Storage Со.) presided at the 
general meeting of this Association on Feb, 28. 1911. We have been 
supplied with the following particulars :— 


The CHAIRMAN said the main cause for congratulation was the increase 
in membership from 43 to 80 up to Dec., 1910, and there had since been 
three ог four members added. They were now considerably stronger, 
but until practically the whole of the manufacturers were in the Associa- 
tion they would not be able to accomplish that amount of good which was 
to be desired. In regard to objectionable clauses in contracts, which 
were causing a great amount of trouble, a standing committee of members 
of the Incorporated Municipal Electrical Association and of the National 
Electrical Manufacturers’ Association was about to be formed. There 
was little doubt that the Exhibition at Olympia would be a very successful. 
Practically the whole of the ground floor had been let, and the total 
amount of space rent already exceeded that of the previous Olympia 
Exhibition. The Committee had been in negotiation with the Board of 
Trade with regard to а combined exhibit at the Turin Exhibition, but 
suflieient support was not fortheomirg. He then moved the adoption 
of the report. 

Mr. H. H. Berry seconded, and drew attention to the new Home Office 
Regulations regarding the use of electricity in mines. 

Мг. Е. Н. NALDER, speaking with regard to the Engineering Standards 
Committee, said he was sorry to say that nothing had been done since 
the Association met last year. 

Mr. Н. Bevis said the New Model Conditions of the Institution of 
Electrical Engineers had been made more fair and reasonable ; they were 
now being printed. 

Mr. B. 1юхевоттом, referring to the formation of the Northern section, 
said this section had served its purpose, and need not be continued, as 
the various manufacturing sections would hold their meetings in Man- 
chester, Birmingham and other places. Already the dynamo and motor 
section, and the switchgear section, and the arc lamp section, had done 
useful work. In every case these sections had been instrumental in 
bringing in new members. 

Mr. D. N. DvNL0P asked that assistance be afforded the secretary, in 
view of the enormous increase of work which was following from the 
creation of these manufacturing sections, and suggested the appointment 
of an assistant secretary. 

After a short discussion, the Снатамлх pointed out that the Conncil 
had power to deal with such a matter as that, and would no doubt do so. 
If the extra expense rendered an increase in subscriptions necessary, 
such increas: must be dealt with by resolution at a general meeting. 


> 


—Á———— | 


The motion for the acceptance of the report was then carried unani- 
mously. 

A ballot for members of the Council, and also of the General Committee 
gave the result following :— 

Council: Berry, Skinner & Co., British Westinghouse Electric & 
Mfg. Co., Bruce Peebles & Co., Electrical Power Storage Co., Electro- 
motors (Ltd.), Elliott Bros., Ferranti (Ltd.), General Electric Co., Inter- 


national Electric Co., Lancashire Dynamo & Motor Co., А. P. Lundberg 


& Sons, Nalder Bros. & Thompson, А. Reyrolle & Co., Sunbeam Lamp 
Co., Vickers, Sons & Maxim. 

General Committee : Berry, Skinner & Co., Croggon & Co.. Electrical 
Power Storage Co., Electromotors (Ltd.), General Electric Co., Inter- 
national Electric Co., *Lancashire Dynamo & Motor Co., *Nalder Bros. 
& Thompson (Ltd.), Pirelli (Ltd.). Sterling Telephone & Electric Co., 
*Sunbeam Lamp Co., Union Electric Co. 

Firms marked with an asterisk being members of the Council, having 
intimated their desire to be relieved of the work on the committee, 
Messrs. Crompton & Co., the Gilbert Are Lamp Co. and the Hart Accu- 
mulator Co. were elected by the Council to fill the vacancies. 

A vote of thanks was passed to the Institution of Electrical Engineers 
for the use of the Institution building for the Association's meeting, and 
a similar vote to Mr. Butler for presiding brought tlie proceedings to а 
close. 


PARLIAMENTARY INTELLIGENCE. 


—— p 


National Telephone Co.'s Staff.—In the House of Commons on 
Friday the Postmaster-General stated that all the officers and servants of 
the National Telephone Co. in receipt of less than £700 per annum who 
have been not less than two years continuously in the service of the 
company on Dec. 31 next will be taken into the service of the Post Office, 
subject to a condition as to medical fitness. In all probability, the great 
majority of the officers and servants of the company who will have had 
less than two years’ service and who are in reccipt of less than £700 a 
year, will also be taken over. 


Telephone Wayleave Rentals.—In the House of Commons on 
Monday the Postmaster-General (Mr. Н. Samuel) stated, in reply to Col. 
Bagot, that speaking generally, any person on whose private property 
poles or other fixtures for the construction of telegraphic lines had been 
erected. by the National Telephone Co. would be entitled, after the 
telephone system had been taken over by the Government, to withdraw 
the facilities which he had granted in accordance with any agrcement he 
might have previously made with the company. With regard to rentals 
in such cases his position would be unaltered. As regarded poles in 
hedges and banks on the roadside the Postmaster-General had certain 
powers under the Telegraphs Act of 1908 which were not enjoyed by the 
Telephone Company, and his position with reference to flying wires over 
property differed from that of the Company. The Postmaster-General, 
who had statutory powers for the construction and maintenance of 
telegraphs over, along and across public roads and streets, did not make 
any payments to local authorities in respect of such telegraphs, and would 
not do во in respect of those taken over from the Company. 


L.C.C, (Tramways & Improvements) Bill.— This Bill came before 
the House of Lords Standing Orders Committee on Tuesday. Willesden 
Urban Council and Paddington Borough Council, opposed in respect to 
the proposed tramways from Cricklewood to the Marble-arch via Edgware- 
road. Тһе County Council had obtained consent for the tramways on 
the east side of Edgware-road, but Willesden and Paddington had refused 
consent on the west side. The agents for the opposing authorities urged 
before the committee that they represented a larger population than the 
consenting areas. They pointed out that the same scheme had been 
rejected. by а Select. Committee. in 1906. The agent for Willesden 
described it as an imperfect. scheme, ard said that а proper scheme, 
such as might be brought up next session, would involve the widening 
of Edgware-road at a cost of £250,000. The Committee left the matter to 
be decided on second reading and dispensed with the Standing Orders. 


Great Northern Railway Bill.—4 (Committee of the House of 
Commons, presided over by the Hon. Walter Guinness, has passed the 
preamble of this Bill. By clause 81 the company is empowered to take 
supply of electrical energy from the. generating station of the Great 
Northern & City Railway (о. Mr. О. R. H. Bury. general manager of 
the G.N. Co., stated that they subscribed £50,000 to the power station of 
the Great Northern & City Co., and had spent nearly £450,000 on the 
making of that railway under Finsbury Park. At present they got their 
electricity for lighting from the company's own generating station at 
Holloway, but the cost of generation was rather heavy, and they could 
get а вурріу from the Gt. Northern & City Co. at а much cheaper rate. 
Thev had agreed with the Board of Trade not to use any electrical energy 
so obtained for the running of trains over any railway which they were 
not authorised to work by electrical power. 


Brighton District Tramways Bill.— The Standing Orders Com- 
mittee of the House of Lords has refused the application of the promoters 
to dispense with the Standing Orders relating to the consent of road 
authorities, and fhe promoters have decided to proceed with the re- 
mainder of the bill. 
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LEGAL INTELLIGt NCE. 


Griffiths and Another v. Benn. 


On Monday the Court of Appeal (the Master of the Rolls and Lords 
Justices Moulton and Buckley) delivered judgment in this appeal of 
defendant from the verdict and judgment entered against him in his 
action tried before Mr. Justice Ridley and a special jury. 

At the conclusion of legal arguments as to whether there was evidence 
of defamation for the jury, 

The MASTER OF THE RoLLS, in giving Judgment, said the question in 
the appeal was whether certain words written and spoken by Sir John 
Benn were capable of being defamatory of plaintiffs in their business, or 
whether they were only defamatory of the '* G.-B.” system of traction 
of which plaintiffs were the owners. His lordship said he accepted the 
view which the jury obviously did, that Sir John’s statements were 
inaceurate, intemperate and tainted with political prejudice, and that no 
special damage was proved. 'The question at issue was whether plaintiffs 
had satisfied the onus, which was admittedly upon them, of showing that 
the words used conveyed to any reasonably minded man а personal 
imputation upon plaintiffs! character or the mode in which they carried 
on their business. His lordship said he could not find in the alleged 
libel or defamation any statement or suggestion, first, that plaintiff 
Griftiths had laid down a jerry-built tramway ; secondly, that the work- 
manship or materials supplied were defective : or, thirdly, that plaintiff 
Bedell tilled any other position than that of patentee receiving royalties— 
a thing which somehow excited the wrath of Sir John Benn. 

The Lord Justices concurred, and judgment was entered for defendant, 
with costs. 


Plaintiffs propose to appeal to the House of Lords. 


Electricity in Mines. 


In the Hamilton (N.B.) Sheriff Court on Monday, before Sheriff Hay 
Shennan, Robert M'Kay. resident manager of Corrsillceh Colliery, 
Dalserf, belonging to Messrs. Archibald. Russell (Ltd.), ard James 
Salmond, general manager to Messrs. Russell, were tried on charges 
arising out of complaints by H.M. Inspectors with regard to the electrical 
apparatus in Millburn Pit, which is a portion of Cornsilloch Colliery. 

Мг. М`Кау was charged with having, on Oct. 20 last, in the Drum- 
gray coal seam, failed to effieiently cover the clectrical haulage motor, to 
have the frame of the motor efficiently earthed, to have the terminal and 
Rtarting switch properly covered, to efficiently or suitably protect an 
electrical lighting wire and joint, and, in the Virtuewell seam, suspended 
electrical cables оп iron nails instead of by leather or other flexible 
material. 

Mr. S. A. Gillon prosecuted for the Crown; Mr. R. S. Horne, K.C., and 
Mr. T. D. King Murray appeared for respondent. 

Jous MasrrERTON, H.M. Inspector of Mines, Edinburgh, gave evidence 
аз to his visit to the colliery and of his discovering the alleged defects. 

Mr. Јонх Maskron, H.M. Inspector of Mines, gave evidence of his visit 
to the Millburn pit and of various defects in the electrical apparatus. 

Mr. Roperr Nrrso, Н.М. Electrical Inspector of Mines, said he 
visited Cornsilloch colliery on Nov. 1 last in consequence of representa- 
tions which were made to him by Mr. Wm. Walker, Chief Inspector of 
Mines in Scotland. He was accompanied by Mr. Walker, and at the pit 
they were joined by Mr. Salmond, Mr. M'Ray and Mr. Cairns, the latter 
of whom he believed was the electrical erginccr for Messrs. Russell. He 
asked that he should be accompanicd undcrground by the engincer in 
charge of the inst lation at No. 4 Millburn pit. and Mr. John Young was 
introdnced to him as the official resporsible for the maintenance and 
upkeep of the plant. On getting underground he (Mr. Nelson) examined 
the motor which he saw driving haulage gear. He was informed, how- 
ever, that it was a motor which had once been used for driving a coal- 
cutter, On the motor itself he noticed two defects, which were mentioned 
in the complaint. Firstly, there was a wooden cover on the commutator, 
and secondly there was an insufficient earthing connection with the motor 
frame. The switch at the motor had only a wooden cover, and the top 
and bottom parts of it were left exposed. While he did not specitically 
measure the distance, he thought he was right in saying that the nearest 
point. of the wooden cover from the place where sparking could occur 
would certainly be no more than З іп. In connection with the earthing 
of the distribution box, he observed that it was earthed in precisely the 
ваше way as the motor frame, and was therefore imperfect. At the 
starting switch he noticed that there was an exposed live terminal. On 
the terminal there was no insulating cover nor a metal cover connected 
fo carth. While passing along the front of the motor house he examined 
the electric lighting wires, and in particular he inspected the construction 
of a joint on one of the wires. The joint was made by twisting the wires 
and covering the below wire with what was known a8 water-proof taping. 
He gave it as his Opinion that water-proof taping was not а sufficiently 
good insulation for work in a mine. Indeed, he had known of two fatal 
accidents which had been caused Бу the use of similar taping. On his 
way to the motor house he paid attention to the fact that the cables were 
Supported by being placed over stout nails in several places. Personally, 
he was, as the Electrical Inspector of Mines, aware of the terms of 
rule 1 (a) of the Home Office Rules for the Use of Electricity in Mines. 
The commutator was a piece of apparatus which might spark at any time 
In ordinary work. As a matter of fact, he had known of a fatal under- 
ground fire being occasioned by sparking at the commutator, and he 
thought that was a possibility which might be accentuated by the use of 
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dry wood in the vicinity of the switch. He believed he asked the ques- 
tion as to how long the wooden cover had been on the commutator, and 
he thought Mr. Young answered him that it had been there for two years. 
Young explained that the cast-iron cover supplied with the machine had 
got broken, and that the wooden cover had been utilised to replace it. 

Mr. JOHN Уосхс, enginecr-in-charge, said he had been employed at the 
Millburn pit for 25 years. He could not say if the motor in question was 
working on the date of Mr. Masterton’s visit, as he was not there that day. 
The Drumgray seam was stopped after Mr. Masterton's examination of 
the electrical plant, and from that. time until Nov. 1 he did not detach, 
alter, or change any of the apparatus in the seam, unless the earth wire. 
He understood from the oversman that the Mines Inspector objected to 
that because it was fixed to the frame, but although he altered it he did 
not consider he made it any better, As regards the wooden cover on the 
commutator, that was put there six years ago in place of an iron опе. It 
was found to be so advantageous to the men who were working that it 
was kept there, The statement Бу Messrs. Nelson and Walker that the 
wooden cover was put in ав а substitute for the iron frame two years ago 
was wrong. The nearest point of contact to the switch was 10 in., and 
not 3in., as represented by Mr. Nelson. "The cables were properly 
mounted, and the only fault with the joint to which objection had been 
taken was that it was not soldered. There was no joint covered with 
water-proof taping. И was simply a piece of wire where the insulation 
had got damaged. In eross-examination witness said the motor was pre- 
viously used for running a coal-cutter, and then the iron cover of the com- 
mutator was broken. The joint which was found unsoldered was in а 
lighting wire which had been brought down and put up temporarily. 
He had seen cables temporarily hung on nails after a fall of coal, as the 
men whose duty it was to repair them did not always carry the necessary 
material with them. The electric plant in the colliery was in operation 
before the special rules of the Home Office came into force, and it never 
was his view that they applied to him or the pit. 

Mr. НовхЕ did not propose to call any evidence for the defence, but 
argued at length that the prosecution was bound to fail, inasmuch as the 
special rules had not been proved to apply to the pit at all. 

Sheriff SHENNAN said he would reserve judgment till Wednesday, 
20th inst. 

The charge against Mr. Salmond was then heard. It was to the effect 
that on the date in question he had failed to have a competent person on 
duty in the pit where electrical apparatus ard machinery were in nse. 
The case‘for the prosecution rested on the evidence of the Mines Inspectors 
and what they saw on the occasion of their visit to the соШету, and they 
alleged incompetency on the part of John Young, the person in charge cf 
the electrical apparatus. 

For the defence it was urged that the prosecution was against the wrong 
official, as, according to rule 2, the appointment of competent persors 
rested with the colliery manager, and not the general manager. Mr. 
Salmond, as general manager to Messrs. Russell, had the supervision of 
20 collieries, including four in Stirlingshire. At these collieries there were 
81 employed who came under the * competent person " clause, and it. 
was absurd to say that Mr. Salmond could examine or test all these as to 
competency. Young was also stated to be a good servant, and there had 
been no accident with the plant under his charge. Eviderce for the 
defence having been given, 

The SHERIFF also postponed his decision in this case until the 29th inst. 


— 


Company Law. 

At the Middlesbrough Police Court last week, the Cleveland & Durham 
County Electric Power Со. were summoned for having, on or about 
Oct. 12. 1910, as electricity undertakers, refused to supply to Mr. А, 
Gemmell the company's statement of accounts for 1908 and 1909, in 
accordance with the Electric Lighting Act, 1882. 

Mr. CHARLESWORTH, for the prosecutor, said that under the act the 
company were liable to a fine of £552, this being at the rate of £2 per day 
in each case, from the time of the application for the two accounts to thc 
time of receipt. Under sec. 9 of the 1882 Act the undertakers were bound 
to supply a balance-sheet on or before March 25 of every усаг. They 
were also bound to supply, at а fee of 1s. per copy, а report to апу one 
who made application for it, or they were liable to a fine of 40s. for each 
day. Mr. Gemmell made application for balance-sheets for the years 
ended Dec. 31, 1908, and Dec. 31, 1909, enclosing a postal order for 2s. 
The company replied with a letter to the effect that the Board of Trade 
had not prescribed the form in which the accounts had to be published, 
and they, therefore, could not supply the accounts, and returned the 2s, 
Further correspondence took place hetween the Company and Mr. 
Gemmell, and the latter then wrote to the Board of Trade, and received 
а letter stating that the Board had prescribed the form to the Company 
in August. The accounts were eventually suppled to Mr. Gemmell on 
Feb. 21 last. 

Mr. А. GEMMELL gave evidence that a few days after the summons waa 
served upon defendants he received the accounts. They were not com- 
plete, as they were without the auditors’ report. Page 12 in each report, 
which should have shown the number of unita generated, had been left 
blank. He was interested in a limited company which held 99 per cent. 
of the shares of defendant company. and he wanted the accounts to assist; 
him in a financial crisis which the limited company was goirg through. 

For the defence, Mr. Мохк said if he could prove that the statements 
could not be supplied on the date of the application he thought the case 
failed. They were charged with only one offence, although there wera 
two accounts claimed. 

Mr. ARNOLD GRINDLEY, general manager of defendant company. said 
that it was February, 1911, before they got the order from the Board of 
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Trade to publish the part of the report they thought necessary, and at the 
same time they got the order for the 1909 account. They had one other 
application for a copy of the accounts, and that was dealt with in the 
same manner аз Mr. Gemmell's. 

The Stipendiary (Mr. T. W. Fry) said it was clear that the accounts 
could not be published unless the report of the auditor was appended to 
them. He thought it was also clear that when the application for the 
accounts was made the company were in correspondence with the Board 
of Trade as to which portion of the report should be used, and he thought 
that Mr. Gemmell had been supplied as soon as it was possible to supply 
him with the accounts. Не dismissed the case, with costs. 


Walker Electricity Supply Arbitration. 


On Saturday Sir Alex. Kennedy sat as arbitrator to hear evidence in 
the compensation claim made by the Newcastle-upon-Tyne Electric 
Supply Co., against Newcastle Corporation in connection with a former 
arrangement made between the Urban District Council of Walker and 
the Company for the supply of electrical energy for working the tramways 
in what was the Urban District of Walker before the extension of the 
City boundaries. The Corporation have agreed to purchase the rights 
of the company in the matter of supplying electricity to the tramways in 
Walker, and the arbitrator is called upon to fix the amount to be paid by 
the Corporation for the privilege of supplying themselves. 

Mr. Fitzgerald, K.C., and Mr. Vesey Knox appeared for the Company 
and Mr. Freeman, K.C., for the Corporation. te 

The proceedings were private and the award will be communicated to 
the parties concerned in due course. 


Verbal Conditons attached to Written Orders. 


In the Manchester County Court last week the Century Electric Co. 
sued the Walsall Hardware Mfg. Co. for the recovery of £7. 9s. 6d., 
damages for alleged breach of contract. 

It was stated that in order to perform a contract in Warrington 
plaintiffs ordered a quantity of conduit tubing from defendants, to be 
delivered within three days. In expectation men were sent on to 
Warrington, but the tubing did not come to hand for a week. 

Producing the order form filled in by plaintiffs’ representative, Mr. 
Loxton (for defendants) pointed out that there was no mention in it as to 
any time of delivery. 

Deputy-Judge LERESCHE said that when an order was placed in writing 
the most vital conditions of it should be also put into writing, because a 
written contract could not be varied by verbal evidence. 

Judgment was given for defendants. 


Arc Lamps Limited.—On Tuesday {the petition of Siemens Bros. 
Dynamo Works (Ltd.) for the compulsory winding up of this company 
came before Mr. Justice Swinfen Eady. Counsel stated that a meeting 
of creditors was held on Monday and a statement of affairs was laid 
before them. It was arranged, subject to his lordship’s sanction, that 
the petition should stand over for three weeks. А committee of inspection 
was appointed at the meeting. He asked that the petition should stand 
for three weeks in order that some arrangement might be made. Ulti- 
mately his lordship allowed the petition to stand over for a fortnight. 


Wireless Patent Prolongation Application.—Mr. Justice Parker 
has fixed April 4 for hearing the application for the prolongation of a 
patent of Sir Oliver Lodge relating to wireless telegraphy. 


Rail-less Trolley Traction.— At a meeting of the Executive Council 
of the County Councils Association on Wednesday the following reso- 
lution was passed :— ! 


That the joint committee of the Lords and Commons, which it is under- 
stood is about to be appointed, should be asked to receive evidence from 
the association to the following effect : That it should be in the power of 
the road authority to refuse its consent to the introduction of trackless 
trolleys over the roads, subject to provisions for preventing unreasonable 
refusal when the application related to roads in the district of more than 
one road authority, and when the promoters had given satisfactory secu- 
rity for bearing any additional cost of the maintenance of the roads due to 
traffic brought on to them by trackless trolleys. Among the conditions 
which might properly be required by a road authority are the following : 
(a) That were such powers are granted the promoters should be obliged to 
contribute towards the cost of maintenance of the roads, either in the 
form of a car-mileage rate, or rent, or capital sum, or any one or more of 
these ; (b) that the road authority should have power to control the weight 
of the cars, and, if necessary, to prohibit cars of excessive weight; (c) 
that strict regulations should be laid down as to dimensions and material 
of tyres, and that there should be a periodical revision of such regulations ; 
(d) that the traffic should be subject to general regulations made by.the 
road authority. That the principles advocated above should be em- 
bodied in an Act before the pending bills are considered. | | т: 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —The undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ® are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk is affixed, 


Janvary 30, 1911. 
2,283 THOMPSON & BowpEw. Automatic time-switch. s 
2,317 Stevens Bros. Dynamo Works, KIEFFER & KLoss. Ventilation of dynamo- 
electric machines. (Addition to 5,118/10.)* 
2,330 GRuBER. Micro-telephones. | 
2.369 Зснитх & EvERMANN. Dynamo-electric machines.* 
2,372 VENNER & GRIESBACH. Electrically-operated pumping devices, 


January 31, 1911. 
Dunn. Wire rope and electric cable combined. 
AND 2,436 FLETCHER. Magneto-electric machines.* 
NEWLANDS. Securing wires to electrical insulators. 
RicHMOND, Primary batteries. 
LocKHART. Insulating covers for electric lampholders. 
SHOEMAKER & WILSON. Wireless telegraphy.* 
Futter. Primary batteries. 
С. FULLER, С. J. A. FuttER & L. Futter. Primary batteries. 
KARAVODINE. Separators and sheaths for electrodes of secondary batteries and 
electrolytic apparatus. 
GRAHAM. Telephonic apparatus.* 
OrpHAM. Connecting electric accumulators for charging. 
TRAus. Electric lamp switches. (Convention date. Feb. 4, 1910, Germany.)* 
StATER. Relays for automatic controllers for electric motors. 
Henwoop. Electric thermometer. 


February 1, 1911. 
2552 PnEsTWICH. Electrically igniting miners’ safety lamps.* 
2,588 BouRpos. Manufacturing metal filaments for electric incandescent lamps. 
2,591 Morris & Lister, Morris & Watson. Electrical influence machines. 
2.594 Siemens Bros. Dynamo Works & Botton. Electric switches.* 
2,617 FESSENDEN. Wireless signalling. (Convention date, 2/2/10, U.S.)* 
2,632 Вешам: & Tosi. Antenna of wireless telegraphy and telephony. (Convention 

date, 10/2/10, France.)* 
February 2, 1911. 


2,686 FisHER. Transmitting signals electrically through conductors. (Convention 
date, 3/2/10, U.S.)* 

2,714 RussELL. Voltmeters. | 

2,719 Gros. Regulating electric tensions. (Convention date, 4/2/10, Germany.)* 

2,722 RogiNsoN. Combination locks for electric switches and other serving devices.* 

2,727 Fitz. Electric lighting system.* 


February 3, 1911. 

2,754 BEgLcuHER. Generating electricity on vehicles. 

2,738 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Regulating the frequency of electric currents produced by rotary field genera- 
tors. (Addition to 28,081/10.)* 

2,819 Broxam. (Russische Akt.-Ges. L. M. Ericsson & Co., Russia.) Controlling 
mechanism from a distance. 

2,826 В.Т.Н. Co. (С.Е. Co., U.S.) Methods of working refractory metals. 


February 4, 1911. 

2,841 THompson. Self-energising telephone receiver and methods of using same, 
2,845 ВвАОСНАМР. Switching metallic filament incandescent electric lamps. 
2,855 NgiLL. Combined switch and fuse box. 
2,867 LANCASHIRE Dynamo & Motor Co. ё Мс воо. Dynamo-electric machinery. ` 
2,889 Munro & RAILLESS ELECTRIC TRACTION Co. Current-collectors for electrically 

propelled vehicles, 
2,903 StrE. Dynamo and electric machines. (Convention date, 14/2/10, France.)* 
2,911 Warp & WaALmisLey. Electric lighting arrangements. 
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SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 
30,262 W:tteK. Controlling electric motors. 
30,458 MarTIN. Telephone exchange systems. 


1910 SPECIFICATIONS. 
66 De KARAVODINE. Electrodes for secondary batteries or storage cells. n 

2,097 BritisH CONTINENTAL ELEcTRiCITY Co. (Brodie.) Electrical current limiting 
devices. 

2,311 HEgRBING. Oil switch electric cable boxes. (8/2/09.) | 

2,759 В.Т.-Н. Со. (С.Е. Co., U.S.) Obtaining ductile or malleable bodies of high 
meltine point metails. | 

2.981 ApAMs MFG. Co. (Cutler Hammer Mfg. Co.) Electric switches. 

3,068 PooLEv. Motor-starting switches. 

3,802 CUNNINGHAM. Magneto dynamo armatures. 6 | 

4,736 ЕцкЕсткїс Construction Co. & РЕМЗАВЕМЕ. Controlling induction motors. 
(Coenate application, 13.961 /10.) 

5,479 SigudENs Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Current 
commutation of commutator frequency converters. ; 

5.691 Lake. (Fabrik Elektrischer Zünder Ges.) Producing porous electro-deposits. 

6,292 B.T.-H. Co. & WEpwonE. Protective or indicating devices operative on leakage 
currents. 

6,404 Акт.-СЕз. Brown, Boveri ET Cie. Driving of electrically-propelled vehicles. 
2/4/09.) | eem 6 n 

6.589 уда & Ствос. Means for supporting electric wiring conduits Ìn position. 

6,394 В.Т.-Н. Со. (С.Е. Co., U.S.) lectric measuring instruments. 

8.996 Anson, НемрЕвзон & Easticx. Galvanic batteries. 

9.399 DrusEipt. Electric switches. (Convention date not granted.) | 

10,799 RauscH. Electric switches for obtaining contacts of short duration. 

10,965 GRAHAM.  Telephonic apparatus. 

11,494 Като & Соор. Electric clocks. | 

12,946 В.Т.-Н. Со. (С.Е. Co., U.S.) Governors for centrifugal compressors. 

13,177 Conner & Peer Conner TELEPHONE Works. Construction of telephone re- 


ceivers. 

13,481 Hirst & Coates. Insulating device for electric lampholders. (Addition to 
17,101 /09.) | | 

14,345 SrEMENS-SCKUCKERTWERKE Сез. Controling the speed of electric motors. 
(14/6/09.) | 

16,330 GOLDSTEIN & Poot. Central energy electrical signalling system. 

17,278 В.Т.-Н. Co. (С.Е. Co, U.S.) Electrodes for arc lighting. 

17,694 Matson. Electrical fuses for blasting and like purposes. ; 

20,957 Soc. Анон. ATELIERS Н. CuENop. Automatic governors or electric regulating 
devices. (13/9/09.) | 

22,840 ScHATTNER. Electro-magnetically operated switches. 

25,167 FRIED. КкоРР Akt.-Ges. Continuous-current dynamo machines. (12/1/10.) 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Belfast.—The City Electricil Engineer (Mr. T. W. Bloxam) has 
reported on the results of the recent electrical exhibition. 

The total expenditure was £615. 173. 24. There were 12.604 visitors, or 
about 1,000 per day. The receipts from the turnstiles and exhibitors' 
tickets would have been more during the second week if some restriction 
had been placed upon the issue of free tickets, as thos2 were applied for 
wholesale during the last few days. ‘The rent for floor space was too low. 
Of the 12,694 visitors who attended the exhibition 1.351 paid extra to see 
the eookery demonstration. Inquiries amongst the exhibitors disclosed 
the fact. that without exception, they were more than satisfied with the 
orders they had secured. Certain exhibitors covered their expenses by 
sales effected during the first few days alone. The number of applications 
for a supply of electricity that have been made to the department since 
the exhibition! and directly traceable thereto was very gratifying. Mr. 
Bloxam has no hesitation in stating that, although there was an excess of 
expenditure over receipts of approximately £311. 4s. 2d., the electrical 
exhibition as an advertisement, not only to the electricity department 
and the local contractors, but also from an educational point of view, 
had been well worth the labour and expenditure incurred. 

Bexley.—The sccountant has estimated that on the working of 
the Council's electricity supply and tramway undertakings for the 
yer ended 31st inst. there would be a gross profit of £6.014. 

Interest on loans (including accrued interest оп loans raised during 
year) amounted to £3,807. and repayment of loans to &2.933. making а 
total for loan. charges of £6,740, leaving a net profit of £174. The 
deficienev оп 1909-1919 (without accrued interest) was £1,059. ) 

Burnley.—The charge for electric eurrent for lighting has bcen 
reduced to 3d. and for traction from 1,25d. to 1,2d. per unit. 

The tramways department is to contribute £5,500 in relief of the 
borough rate, an increase of £1.000 compared with 1910. 


Coronation Illuminations.— Dover Corporation intend to adopt an 
extensive scheme of electrical illumination, decorations and enter- 
tainments to celebrate the Coronation in June nest. 

Llandudno Council will supply current free on Coronation day for 
exterior illumination of premises. and the Council's electrical engi- 
neer, Mr. H. Morton, is preparing ғ scheme for illuminating the 
parade. 


Croydon.— Out of the surplus (£8,000) on the current year's work- 
ing of the tramways, £4,800 is to be appropriated in relief of rates. 
The electricity department is to provide £12,015, which is equal to 
two years’ surpluses, but the reserve remains at the statutory limit 
of £35,000. These contributions are equivalent to 4d. in the £. 


Dover.—By г substantial mzjority the ratepayers have decided 
in favour of running the tramears on Sundays. 


Electric Driving of Works.—At the meeting of the Salt Union 
(Ltd.) last week Мг. С. Н. Cox. who presided, stated that they had 
installed electric power plant, and they were now driving with it all 
their workshops and dockyards' machinery, &c., together with the 
brine pumps, mills, &c., throughout their extensive works in the 
district. 


_ Fleetwood.—The extensions at the electricity works were formally 
inaugurated on the 16th inst. 


Hackney (London).—Out of the estimated surplus (£8,791) on the 
current year's working of the electricity undertaking, £4.702, equal 
to a 14. rate, is to be devoted to relief of rates. 


Hastings.—The L.G. Board have sanctioned a loan of £2,083 for 
extensions of mains, &с. 


Inter-Collegiate Scholarships Board.—The London Inter-Collegiate 
Scholarships Board announce that an examination will be held on 
May 9 for 18 entrance scholarships end exhibitions of an aggregate 
total value of about £1.500, open to men and women, and tenable in 
the faculties of Arts, Science and Engineering of University College, 
King’s College, and the East London College. Particulars from the 
secretary of the Board (Mr. А. Е. G. Attoe), University College, 
Gower-street, W.C. 

London County Council.—On Tuesday the reconsideration for 
inereases in salary of several of the staff of the tramway department, 
Which has been on the agenda paper for several weeks, was withdrawn. 

Central Car Repair Depot.—Yhe recommendation for proceeding with 


=>. «m ———————— 


the erection of the third portion of the ear repair depot, postponed the 
previous sitting, was carried. 

Highways Committee. —Mr. Е. Hall, M.P., has been appointed Chairman 
and Mr. W. J. Squires vice-chairman of the Highways Committee. 


Morecambe.—At the Council meeting on Tuesday the Electric 
Light Committee recommended that certain reductions in the charge 
for electricity should be allowed to consumers who took an average 
all-round supply. 

The recommendation was opposed by certain members of the Gas 
Committee, who contended that only large consumers would benefit, and 
that small ones would be hit, and, moreover, that the reductions sug- 
gested were equal in some instances to 20 per cent., a thing which the 
Gas Committee could not. afford. 

Mr. Gorton moved a resolution, which was carried, that the chairmen 
of the standing committees of the Corporation should meet and settle 
the question. 

The Electric Light Committee withdrew in а body and shortly returned, 
expressing indignation at the course pursued by the Council, and asking 
that Mr. Gorton's resolution should be rescinded, otherwise the Com- 
mittce wished to be relieved of their duties, 

The Mayor ruled the Committee out of order, and the matter ended, 
after it had been stated that contracts had already been entered into 
with consumers. 


Newcastle-on-Tyne.—On Wednesday the Tramways Committee de- 
cided to give £6.000 out of the profits on the municipal tramways in 
relief of rates. 


St. Pancras (London).—1n February, 1909. London County Council 
suggested to the Borough Council to make an arrangement for 
reducing the period of 42 years allowed for repaying loans for elec- 
tricity supply purposes, to correspond with the actual life of the 
plant. but in September last the Borough Council decided not to reduce 
the period of the loans, as it was their practice to write off from time 
to time amounts in respect of depreciation of plant. 

The County Council have addressed a further letter to the Borough 
Council, pointing out that out of the surplus for 1909-10 £7.060 had been 
applied in rednetion of rates, and urge upon the Borough Council that 
it would be in the best financial interests of the undertaking if arrange- 
ments were made for expediting somewhat the repayment of the debt. 
They suggest the Borough Council should make an arrangement with the 
County Council for the repayment, by equal yearly or half-ycarly instal- 
ments of principal of the whole of the outstanding debt for electricity 
purposes now being repaid on the annuity system. 

The Finance Committee of the Borough Council report that they cannot 
advise the Council to entertain the proposal, and advise that the arrange- 
ments made by the County Council when the loans were advanced 
should be adhered to. | 


Southampton.—Sanction has been applied for a loan of £2,700 for 
extensions of mains and feeders to Shirley and Portswood. un 

Stepney (London).— The Electricity Committee have approved a 
scheme prepared by the engineer and manager of the electricity 
works (Mr. W. C. P. Tapper) for wiring consumers' premises and the 
hiring of motors and fittings :— 

In his report. Mr. Tapper stated that, having regard to the risk of estab- 
lishing a municipal installation department, it would be desirable, at any 
rate at the start, to undertake the wiring work through responsible con- 
tractors, the electricity department dealing directly with the supply of all 
apparatus, maintenance work and with minor casesof wiring which cpuld 
not conveniently be tendered for, In the distributing section, the elec- 
tricity undertaking already had a well-organised department for dealing 
with consumers’ services, and if the wiring work were put out to con- 
tractors that department could easily deal with the work involved in 
carrying out the proposed scheme. The scheme should include the hire 
and maintenance of apparatus, the hire-purchase of apparatus and 
wiring, ard the cash purchase of apparatus and wiring. Mr. Tapper 
proposes that electrical heaters, flat irons, kettles, cookers, arc lamps, 
motors, &с., should be hired out to consumers and be maintained at 
reasonable monthly rentals, That in cases where suitable wiring does 
not exist the Council (except in minor cases) should execute the wiring 
through qualified contractora, but the Council themselves would provide 
the necessary apparatus. The consumer would pay by instalments on a 
hire-purchase agreement over periods not exceeding three years. In cases 
where consumers preferred to purchase ontright apparatus and wiring 
(other than incandescent lamps). the same be paid for at one year's 
hire-purchase rate, less 5 per cent. cash discount, the Council maintaining 
the apparatus and wiring for a ycar after date of connection. Incan- 
descent Jamps to be sold at the published prices without guarantee or 
maintenance. At the outset Mr. Tapper recommended that a part (say 
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£500) of the existing surplus of the undertaking be allocated for the pro- 
posed scheme, and that a loan should not be taken up. 


Sunderland.—The Electricity and Lighting Committee have 
decided to revise the charges for outside shop lighting, and in future 
an inclusive figure for the supply of current and maintenance of the 
lamps, &c.. is to be made. 


Torquay.—The Corporation propose to expend £5,000 upon 
additional generating plant at the electricity works. 


. West Bromwich.— The dispute between the Corporation and the 
South Staffordshire Tramways (Lessec) Co. as to the lease of the 
West Bromwich tramways has been settled amicably. 

The terms of settlement include an increased yearly payment by the 
company to the Corporation for track repairs; an increase in the mini- 
mum yearly supply of electricity to be paid for by the company from 
350,000 units to 900.000 units at rates ranging from 2d. to 14. per unit; 
the company to continue the present service of cars instead of the quicker 
service stipulated in the lease, and to erect a shelter at Carter's Green, 


West Ham.—The wiring installation at the Technical Institute 
is to be completely overhauled and an accurate wiring plan of the 
entire installation is to be prepared at a cost of £300. 


Wireless Telegraphy. -- The advance of aerial wireless telegraphy is 
likely to be forwarded by the tests and experiments which are about 
to be made at Brooklands. Surrey, where the Marconi Wireless 
Telegraph Co. will be carrying out certain tests with aeroplanes in 
a series of flights which are about to take place at these popular 
automobile and aeroplane grounds. 


Wolverhampton.—Out of the profits of the tramway department 
£2,125 is to be devoted to relief of rates, and a similar sum is to be 
given by the electricity supply department. 


Wrexham.—At the recent meeting of the Wrexham Gas Co. the 
chairman (Mr. J. O. Bury) alleged that the Corporation electricity 
department had exceeded their statutory powers in engaging in the 
business of wiring and supplying electrical fittings. 


Mr. Bury went on to say that they did not mind fair competition, but 
they objected to the line of competition adopted by the Corporation in 
persistently canvassing the company's eustomers in their desire to extend 
their electrical fittings business, &c. During the past year 17 incan- 
descent lighted gas lamps in the borough were transformed into electric 
lamps. He thought the time had arrived when a protest should be made 
against the action of the Corporation, and, if necessary, that legal pro- 
ceedings should be commenced against them. 


York.— At the Corporation meeting last week the Electricity Com- 
mittee's recommendation to adopt the '' Norwich " system of 
charging for electric current was adopted. 


Dinner.—The dinner of the Mid- Yorkshire staff of the National 
Telephone Co. was held at Leeds on Saturday. The chair was taken 
by Mr. W. V. Morten. who proposed “ The Health of the National 
Telephone Co. and the Post Office." 

Mr. Morten said that many officials of the Telephone Company had 
spent the best part of their lives in the service of the company. When 
one thought of the enormous business which had been built up without 
any statutory powers, with a burden of 10 per cent. on the gross takings 
and a terminable licence, it was almost impossible to believe in the develop- 
ments. In London, opposite Hyde Park, a line of roof poles existed on 
the most highly rented private houses. Then, again, the directors had 
had to fight infringements of their patents, to buy up licensed companies 
and rival concerns, and every new patent, so that they might keep up to 
date and give the best possible service. Some of them would remember 
when to speak from one town to another extra fees were charged. The 
enormous expenditure involved, naturally increased the capital. The 
Company paid large amounts in rates and taxes, and gave employment 
to 470 persons in that district alone. So far as the company was con- 
cerned, never was во bad a bargain made, especially considering the great 
importance of the service. They would have hundreds of thousands of 
exchange lines and contracts unexpired on which enormous sums had 
been spent, but the Government would not pay a penny towards that out- 
lay. Neither did they get anything for the goodwill, and only received 
market price for the plant. He hoped that would be borne in mind. 
As regarded the transfer of the staff, when the Government took over the 
telegraph companies they placed all the staff on the establishment, with 
full rights to count their past service towards a pension. The same 
applied to water companies, and quite recently to a dock company's staff. 
Yet the telephone staff, which had been working for the Government (over 
£3,000,000 had been paid in royalties), were not to be treated во well, and 
it was proposed to ignore their back service. Even that was not all. 
They had a pension scheme, into which many had been paying for some 
15 years, and it was inconceivable that the Government should propose 
not to take this over. although it had been proved to be Bound. He 
submitted it was not just. 

Mr. J. C. CHAMBERS, who replied, said the Telephone Company's creed 
had always been to give an efficient and economical service. The State 


was not the proper authority to control the telephone service. The 
Government did not yet recognis? the magnitude of the task they were 
undertaking. England was behindhard in the telephone system, and 
she would continue so until the system was got to work on commercial 
lines without officialism and restrictions. He trusted that justice would 
be done to the large staff employed. 

The Lorp Mayor (Mr. William Middlebrook, M.P.), replying to the 
toast of the visitors, did not see any reason to think that there would be 
unfair treatment by the Government. Governments after all were 
influenced by public opinion, and the Government, he could assure them, 
were acting entirely and solely in the interests of the nation. The nation 
would see that justice was done to all. 


Royal Metal Trades Pension Society's Ball.—We intimated a few 
weeks ago that Mr. F. A. B. Lord, of Messrs. W. F. Dennis & Co, 
was taking the chair at the ball of the Metal Trades’ Pension Society. 
We now learn that the fund benefited to the extent of about 200 
guineas, which is a very fair average of all former results. 


Electro-Harmonic Societ y.— The last smoking concert of the season 
will be held in the King’s Hall, Holborn Restaurant, London, this 
evening at 8 o'clock. Мг. Frank Bailey will preside. 

Poplar (London) Council has accepted the following tenders :— 

Westminster Engineering Co., re-winding stator of converter, £140; 
British Economical Lamp Co., providing and maintaining * Economical ” 
25 c.p. metallic filament lamps to 170 points at public libraries at 33. 6d. 
per point during year ended March 31, 1912, subject to option of Council 
to extend contract for following vear at 2s. per point per annum. 


COLONIAL AND FOREIGN NOTES. 


Australasia.-~Albury (N.S.W.) Council heve lapplicd to the State 
Government to borrow £10,500 for c'ectricity supply. 

At а recent meeting of the Melbourne Tramways 'Trust it was reported 
that out of 24 replies to the circular recently addressed to the munici- 
palities of Melbourne and suburbs, 22 were in favour of the formation of 
a Municipal Tramway Trust, the only municipalities in opposition being 
Northcote and Essendon, which have tramways of their own. 

Arrangements were recently completed for the electric lighting of 
Ballina (N.S.W.) Arc lamps of 1,200 c.p. each are to be used in one 
main street and incandescents in other places, totalling 64 posts in all. 

The output of Redfern (N.S.W.) Council's electricity works in 1910 was 
480 H.P., and the demand is increasing by at least 10 н.р. weekly. The 
loan originally raised for the equipment of the works was £25,000, and 
an offer made some time ago on behalf of Sydney Council to purchase 
the undertaking for £35,000 has been refused. 

Additional plant is to be installed at the works of the Adelaide Electric 
Supply Co., including а 4,000-4,400 volt c.c. generator with reciprocating 
engine, surface condenser, air pump, & large steam pump (capacity 
300,000 gal. per hour), &c. "The total plant capacity will be 3,650 kw. 
The area supplied by the company is 75 square miles. Connections at 
December last were equivalent to 115,731 60-watt lamps of which 
54,464 (equivalent) or 3,404 H.P., is for motive power. 

The new Chairman of the Railways Commissioners (Mr. W. F. Fitz- 
patrick), in giving evidence recently before the Victorian Royal Com- 
mission on the railways and tramways of Melbourne and suburbs, said he 
considered there was no need for extension of the present suburban rail- 
way system, although it was necessary that the existing train service 
should be maintained. He deprecated the construction of further 
tramways to serve districts already reasonably provided for by the rail- 
ways. lf any tramways be considered necessary in the immediate future, 
for areas bevond six or eight miles from the city, it would, perhaps, be 
advisable to construct them as direct feeders to the railways. ‘The 
electrification scheme proposed by Mr. Merz disclosed (he said) an 
estimated annual loss of £48,084 in respect of the volume of traffic 
estimated to be obtained in 1912. The improvement in speed recom- 
mended by Mr. Merz was s pproximately 25 per cent. The average speed 
provided with the existing steam service was 16 miles per hour, and 
although the proposed increase to 20 miles was appreciable, it was not 
sufficient to warrant the assumption that that factor would produce 
much additional traffic. An electric service would not (he continued) 
confer any appreciable benefit on passengers, in respect of lighting, 
cleanliness or comfort generally, but it would, if carried out on the scheme 
submitted by Mr. Merz, afford additional convenience because of the 
greater frequency of trains on the sparsely settled lines and on the busy 
lines during the slack portions of the day. 

Mr. Merz had recently advised the Commissioners that, in consequence 
of improvements having been developed in train equipments and 
generating plant, it would be practicable to undertake his scheme at an 
annual saving of £20,000. The Commissioners were still of opinion that 
it was not advisable to proceed with the electrification of the suburban 
railways in the immediate future, partly because of the financial aspect, 
and partly because the experience now being gained in other countries 
and the rapid developments in the alternating current system might show 
that the conversion should be carried out on some system other than 
that recommended by Mr. Merz. The electrification of the suburban 
railways and tramways should be dealt with as independent proposi- 
tions. Не considered the metropolitan tramways should be owned and 
worked by the municipalities. 

Kew (Victoria) Council has invited Hawthorn Council to confer with 
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it аз to the construction of an electric tramway between their respective 
districts. ЕС 

Eaglehawk (Victoria) Council are raising a loan of £6,000 for electricity 
works. 
_ А deputation from the Iron Trades Council recently waited upon the 
Minister of Mines (Mr. P. McBride) in reference to the contract for 
electrical plant for the Victoria State Coal Mine, for which (as stated in 
our issue of March 10), the tender of the Australian General Electric Co., 
representing the British Thomson-Houston Со. and the General Electric 
Co, U.S.A., was accepted. The deputation urged that the work should 
be entrusted to local manufacturers. Mr. McBride said the lowest 
tender had been accepted and any representations were too late. The 
Government was anxious to give preference to local manufacturers, but 
in that case the price of the Australian manufacturer was 73 per cent. 
higher than the lowest tender. 


European Telephone Rates.—A Government return showing the 
telephone charges, the number of miles of telephone lines in operation, 
and the revenue and expenditure of each country in Europe on their 
telephone systems has been issued this week. | 

For unlimited local service the tariff in Austria varies according to the 
number of subscribers in the district and the number of calls. Thus. 
for areas containing not more than 200 subscribers, a charge of £7. 103. 
covers any number over 6,000 calls and a charge of £4. 163. not more 
than 2,400 calls: whilst for areas containing more than 20,000 sub- 
aeribers the respective tariffs are £16. 13s. and £10. In Belgium the 
rate for unlimited service varies from £10 at Antwerp and Brussells to £6 
in small places. In Copenhagen, connection to a district exchange costs 
£4. 83. ог £4. 19s. (1,200 calls), and to the central exchange £6. 12s. or 
$8. 5s. (4.000 calls) according to district ; in the remainder of Denmark 
the annual subscription varies from £2. 48. to £7. 33. Unlimited service 
costs in Paris £16, Lyons £12, French towns under 25.000 inhabitants £6 ; 
in Germany £4 to £9 according to number of subscribers ; in Italy £8 for 
overhead circuits, £12 underground; in Christiania £4. 13s. Gd. (to 6,000 
calls, additional 11s. per 1,009), in Trondjhem £3. 17«., and for smaller 
Norwegian provincial systems £l. 13s. to £3. 6s.: in St. Petersburg 
£5. 163. 64. (business telephones), £5. 5s. (residential). Mescow £8. 7s. 64. 
and £7. 103. 6d. ditto. In Stockholm area the local exchanges are 
provided by the State and the General 'l'elephonc Co. The two syst^ms 
do not inter-communicate. Provincial Swedish exchanges are provided 

hy the State, the rate for unlimited service being for business telephones 
a £2. 15s. installation charge and an annual subscription of from £2. 15s, 
to £4. 8s., and for residential services 168. 6d. and £3. 63. to £5. 10s. 
respectively. In Switzerland there is no unlimited local service. 

In the British Isles the rate for unlimited local service is £17 in the 
London area (£14 for each additional line) and £8 for private residences 
only in the provinces. The measured rate in County of London is £54 1d. 
per call (minimum 305.), in London area 44-14. per call, and in the 
provinces where the Post Office is carrying on a local exchange service £5, 
covering 500 calls (additional calls from 250 to 500 per£1). In other 
areas served by National Telephone Co. subscription is £6 per annum for 
500 calls, and extra calls from 200 for 15s. to 300 for 12s. For interurban 
(trunk line) service the charge for a 3-minute call is 3d. per 25 miles up to 
100 miles and then 6d. for each additional 40 miles or part thereof. 

The measured rate service is alu» т operation in France (for towns of 
80,00) or loss inhabitants the charge being ld. per call, and an annual 
subssription decreasing from £4 in the first year to £1. 12s. in the fourth 
and subsequent years), in Germany (0:64. per call. with a minimum of 
400 calls, and from £3 to £5 annual charge depending on the number of 
subseribers in the агза). in Stockholm (installation charge lls., annual 
&ubseription £1. 13s., or £2. 108. 8d. covering 609 calls, and 34. per call 
after), and Switzerland (4d. per originated call and annual charge vary- 
ing from £4 in firat year to £1. 123. in third and successive years), 

Interurban service costs, for а call of 3 minutes, in Austria 6d. for 
31 mils, 104. 62 miles, 2s. 6d. 372 miles and 3s. 4d. over, the night 
service boing at half thes? rates. In Belgium. 104. for 5 minutes, and 
Is. 3d. for 10 minutes; Denmark, 344. for 31 miles, 5d. 62 miles, 7d. 
93 miles, Is. 84. 248 miles, and 2s. 3d. over; France. 4d. between 
exchang»s in same department, 21d. in different departments for each 
461 miles, or fraction thereof, between the capitals of departments 
(minimum 4d., maximum 28. 6d.), the night service being 2ths of day 
rates; Germany, 21d. 154 miles, За. 31 miles, 6d. 62 miles, Is. 310 miles, 
Is. 6d. 621 miles, 2%. over 621 miles, the night service being at half thes? 
rates; Italy, 5d. 62 miles, 934. 155 miles, 1s. 21d. 248 miles, and Is. 7]d. 
over 248 miles, night service at half rates; Norway. from 2d. 9 miles, 
314. 31 miles, to ls. 41d. 342 miles, Is. 73d. over; Sweden, from 2d. 62 
miles, 4d. 255 miles to 1s. 114. 993 miles, Эз. 244. over, urgent calls taking 
precedence at twice above rates. 


Roumania.--The German Vice-Consul at Craiova reports that there 
із а great demand in Roumania for engines, especially petrol and 
suction раз, and that there is а good future for electrical plant. There 
: an increasing desire to have electricity supply, even in the smaller 

owns. 


Spain.—The Public Works Department have granted to the Cia del 
Tranvia Urbano de Bilbao concessions for three sections of electric 
tramways in Bilbao. The Cia General de Tranvias has applied for 
a concession for constructing and working an electric tramway in 

reelona. Е 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The топ: Edition 
of the Big Blue Book is READY, price rss, post 
free in the United Kingdom, 153, gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. NN | 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the тото Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


St. Pancras (London) Borough Council invite tenders for the supply 
of are lam» carbons, end for è motor-generator and balancer, 
Specifications, conditions and forms of tender from the Electricity 
Department Offices, 57. Pratt-street. Camden Town, N.W. Tenders 
to the Town Clerk by noon of Wednesday. April ]2. Зее also 
advertisements. 

ACCRINGTON Corporation invite tenders for the supply of (ЛЫ, 
three-phase feeders, to be laid direct in the earth. for e.h.t. sab- 
station switchgear, and for the annual contract. for low pressure 
service end feeder cables. Specifications from the borough elec- 
trical and tramways engineer, Mr. Harold Gray, A.M.1.E. E... to 
whom tenders by 31st inst. See also en advertisement. 

HawpswonTH Urban District Council invite tenders for supply, 
delivery and erection of switehboard extensions (two panels), over- 
head equipment and tramway feeder pillars and cables. Copies of 
specification, &c.. from the clerk (Mr. E. Ward). Council House, 
Handsworth, Staffs. Specifications, conditions of contract. and 
drawings can be seen at, but not obtained from, the offices of the 
consulting engineers, Messrs. Kennedy & Jenkin, 17. Victoria-street, 
Westminster, London, S.W. Tenders to the Clerk by 10 a.m. 
Tuesday. April 4. See also an advertisement. 


Tenders are invited up to July 25 for the supply of 12 sections of a 
branching multiple magneto lamp signalling switehboard, &e.. or 
one automatic or semi-automatic switchboard, &e., to the Post- 
master-General's Department in VICTORIA. Tender forms and 
specifications from the Commonwealth Office, 72, Victoria-street, 
London. S.W. бее also advertisement. 

The Urban District Council of HANDSWORTH also invite tenders 
for supply, delivery and erection of опе 600 kw. mixed pressure d.c. 
turbo-generator, jet condensing plant and motor-driven pumps, 
natural draught cooling tower and tank and pipes and valves, 
Copies of specification, conditions, &c., may be obtained from the 
Clerk of the Council, Mr. Ernest Ward, Council House, Handsworth 
where tenders must be delivered by noon March 28. | 


KETTERING District Council invite tenders for supply, delivery and 
erection of Lancashire boiler and extension of lighting feeder and 
roadwork. Copies of specification, &c., from the clerk to the 
Council, Mr. John Bond. Tenders to the Clerk by April 3. 

The Corporation of GLASGow are prepared to receive tenders for 
the supply and erection of & steam turbo-alternator, with condensing 
plant for Pinkston generating station. Specifications, with con- 
ditions and forms of tender can be obteined from the general manager 
of the tramways department, Mr. Jas. Dalrymple, 46, Bath-street, 
Glasgow. Tenders to the town clerk, Mr. A. W. Myles, City- 
chambers, Glasgow, by 10 a.m., April 24. 

GrAscow-Corporation also want tenders by April 4 for 12 months’ 
supply of materials, &c., for the tramways department, including 
axles, wheels, brake blocks, castings, &^. 
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Tenders are invited up to April 25 for supply of 175 miles of 
telephone cable (lead covered, paper insulated) and 717,000 paper 
sleeves to the Postmaster-General's Department in VICTORIA. 
Tender forms and specifications from the Commonwealth Office, 72, 
Victoria-street, London, S.W. Зее also advertisement. 


Tenders are invited for the supply of 860 arc lamp opalescent 
globes for the City of MELBOURNE. Copies of specification, con- 
ditions of tender and contract and form of tender can be obtained 
from the Agents for the City Council, Messrs. McIlwraith, McEacharn 
& Со. Proprietary (Ltd.), Billiter-square-buildings, London, E.C., to 
whom tenders are to be sent by noon of Wednesday, March 29. 


Tenders are also invited by the MELBouRNE City Council for the 
supply, delivery and erection of а battery of accumulators with 
boosters and switchboards. The battery is to be capable of daily 
maintaining à normal capacity of 4,000 amperes for one hour, during 
which discharge the voltage of each cell shall not be lower than 1*7, 
the number of cells to be sufficient to maintain a total voltaze across 
the whole battery of 475 volts at any time during discharge at the 
one-hourrate. ‘Tenders are also invited for three years’ maintenance. 
Tender forms, &c., from Messrs. Mellwraith, MeEacharn & Co. 


Proprietary (Ltd.), Billiter Square-buildings, London, E.C., to whom 
tenders by noon May 8. 


. Tenders are invited up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
а С.В. multiple switehboard to the Postmaster-General's Depart- 


ment, SOUTH AUSTRALIA. Tender forms, &c., from 72, Victoria- 
street, London, S.W. 


The Electricity Committee of Ном, Corporation invite tenders for 
two 2,000 kw. turbo-alternators. Form of tender and specification 
from the city treasurer. Mr. T. С. Milner. "Tenders, addressed to the 


Chairman of the Electricity Committee, Town Hall, Hull, by noon 
March 28. 


Limerick Electric Lighting Comm ttee require tenders by 4 p.m. 
March ЗІ for 12 months’ supply of stores for the electricity depart- 
ment, including accumulator secessories. cables. carbons, are end 


metal filament lamps. meters, insulators. &c. Forms from the 
Borough Electrical Engineer. 


Govan Council want tenders by March 28 for 12 months’ supply of 


cables. meters. are lamp carbons, fuse and joint boxes, ke. Schedules 
from Burgh Electrical Engineer. 


ATHERTON Council want tenders by March 27 for supply of trans- 


formers .cables ,switeh panels, joint boxes, &с. Particulars from 
the Resident Engineer. 


Tenders are wanted by March 29 for wiring the new annexe of 
SALFORD Town Hall. Specification from the Borough Electrical 
Engineer. 

The directors of the LANCASHIRE & УовкзнтвЕ RAILWAY require 
tenders by 10 a.m. April 3 for 12 months’ supply of stores, including 
signal, telegraph and electric light wires and fittings. oils. &e. 

Lerps Tramways Committee want tenders by 10 a.m. March 31 
for supply of 25 electric tramear trucks and 10 tramcar electrical 
equipments. Specifications from the Tramways Offices, 

Worksop Council want tenders by noon March 28 for supply of a 
lathe and drilling machine and accessories, Particulars from 
Electricity Works. 

Tenders are wanted by March 27 for six months! supply of electrical 
fittings, irenmongery. &c., to Midlothian and Peebles District Asylum, 
RossvNLEE. Forms from Clerk, 19, Heriot-row, Edinburgh. 

Ныл, Corporation require tenders by noon March 29 for steel 
roof work of electricity works extension. Forms of tender, &c., 
from the City Engineer. 

HAMMERSMITH (London) Borough Council invite tenders for the 
supply of high and low-tension switchgear and air-cooled static 


transformers. Tenders to the town clerk (Mr. Н. Thompson), Town 
Hall, Hammersmith, W., by 4 p.m. March 29. 


Hackney (London) Council require tenders by 7 p.m. April 6 (from 
British firms) for supply of two water-tube boilers and one motor 
turbine feed pump, and for reconstruction of a portion of their coal 
conveying plant. Specification, &c., from the Town Clerk. 


Г.охоох County Council want tenders by 11 a.m. March 28 for 
supply of four electric watering cars (with rail grinding apparatus) 
and four electrical equipments for same, for both conduit and over- 
head systems. Specifications, &c., from the Clerk. 


+ Braprorp Education Committee want tenders by 9 a.m.. March 
28 for the installation of electric clocks, time bells, telephones, &с., 


for the Department of Textile Industries, Carlton-strcet, Bradford. | 


Ц 


Specification, &с., from the City Architect, 


,' Caunter, £6. 1s. : 


Torquay Council require tenders by noon April 13 for turbo- 


generator, condensing plant and switchgear. motor generator and 
switchgear and electrically-driven feed pump. Specifications, &c., 
from the Engineer, Electricity Works, Beacon Quay, Torquay. 


Botton Electricity Committee want tenders by noon March 30 


for 12 months’ supply of meters, motors, starting switches, trans- 
formers, joint service fuse boxes, oils, &c., Specifications, &c., from 


Borough Electrical Engineer. 


LEIGH Corporation want tenders by noon April 1 for supply and 


erection of 500 kw. direct coupled high speed reciprocating steam 
generator, evaporative condenser, switchboard extension, &с. 
Specifications from the Borough Electrical Engineer. 


WanRINGTON Electricity and Tramways Committee want tenders 


by noon April 5 for c.h.t. cable and extension feeder panel. Specifi- 
cations from the Borough Electrical and Tramways Enginecr. 


WaLLASEY Corporation want tenders by April 13 for 12 months’ 


supply of stores for their electricity department, including switches 
and cut-outs, meters, cable and junction boxes, paints, oils, waste, &c. 


Newport (Mon.) c'eetricitv and tramways department want 


tenders by noon April 18 for the supply of various lubriceting oils. 
Specifications, &c., from Mr. Н. Collings Bishop, Town Hell, Newport. 


Tenders are wanted by Mey 1 for the electric lighting of the town of 


TEcucr, Roumania. 


Tenders will be received at the Marine Offices, TouLon, France, on 


April 1 for the eonstruction of three electric sub-stations. 


Tenders are wanted by April 19 for the electric lighting of VARNA, 


Bulgaria. Estimated cost £34,200. 


Tenders will be received at the Prefecture, ORAN, Algiers, on April 
10 for а concession for construction of an electrio tramway, 18 miles 


in length, from Oran to El Ancor. 


Tenders will be received at the Railway Offices, BUCHAREST, 


Roumania, on March 29 for supply of about 3.000 yds. of electric 
wires, 


The Société Nationale des Chemins de Fer Vicinaux, BRUSSELS: 


will receive tenders on March 29 for the supply of insulated under- 
ground cables, 


Tenders will be received until April 4 for the supply of electrie 


light and power plant to the Pyrotechnie School, Hoboken, ANTWERP. 


TENDERS RECEIVED AND ACCEPTED. 


Barnes Council have accepted the following tenders for additional 


generating plant :— 


For water tube boiler and superheater fitted for machíne stoking, 


Babcock & Wilcox at £1,695. Six tenders were received, varying from 
£1,695 to £2,504. 


For 600/750 kw. steam dynamo nine tenders were received for turbine 
and 43 tenders for reciprocating plant. The tenders for turbine plant 
varied from £2,750 to £4,485. 10s., and for reciprocating plant from 


£2,411 to £4,892. The lowest tenders for reciprocating plant were for 


machines direct coupled to high-speed engines by Jas. Howden & Co. 
Having regard to the small difference in price between the Howden and 
Belliss engines, it was decided to instal a Belliss engine, and the lowest 
tender submitted with this engine was by the General Electric Co. 
(£2.627, plus £16). | ; | 

For the surface condenser, motor-driven, air and circulating pumps 
and piping 13 tenders were submitted, ranging from £1,370 to £2,420, the 
lowest being submitted by W. H. Allen, Son & Co. 


Aberdeen Corporation have received the following tenders for tho 
supply of a 1,000 kw. c.c. turbo-generator, with surface and air 
pump :— 

Willans & Robinson (Impulse-reaction type with Siemens dynamo) 
(accepted), £4,723 and £5,070; Belliss & Morcom (Impulse), £4,830, 
54.832, £4,847 and £5,262: C. A. Parsons & Со. (Impulse-reaction) 
£5,080, £5.801 and £5,970; British Thomson-Houston Co. (Curtis- 
impulss), £5,276; Richardsons, Westgarth & Со. (Impulse-reaction), 
£5,290, £5,608 and £5,788; British Westinghouse Co., Ltd. (Impulse- 
reaction), £5.369; James Howden & Co. (Impulse), £5,515. £5,607. 
£5,721 and 45.830; Escher, Wyss & Co. (Impulse-Zoelly), £5,747. 103.. 
and £6,119; Brush Electrical Eng. Co. (Action-reaction), £5,762 ; Adnil 
Electrical Co. (Impulse-Bergmann), £5,946. 


London County Council Asylums Committee has accepted the 
following tenders for annual supplies :— 

Electrical sundries, Pryke & Palmer, estimated value of contract, 
£151. 19s. 1d. ; Siemens Broa. Dynamo Works, £35. 15s.; Baxter & 
Caunter, £30. 195, ; Veritys Ltd., £22. 3s. 10d. ; General Electric Co., 
aha n 3d.; Cox-Walkers Ltd., £13. 17s. 10d. ; and Siemens Bros. & 

o., £12. 

Electric lamps, Edison & Swan United Co.. £34; British. Thomson- 

Houston Co.. £25. 88. ; Siemens Bros. Dynamo Works, £6. 15. ; Baxter & 
; General Electric Co., £36. 165. 7d. 
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Wakefield Council have accepted the following tenders :— 

Belliss & Morcom, 600 kw. mixed pressure turbine alternator, £3,779 ; 
British Electric Transformer Co., two boosters, £02; British Thomson- 
Houston C»., six panel switehboard, £558. 

Bermondsey (London) Council have accepted the following 
tenders :— 

Annual supplies of are lamp carbons, Siemens Bros. Dynamo Works, 
W. Geipel & Co. and Sloan Electrical Co. ; dynamo brushes, &c., Morgan 
Crucible Co. ; conduits, Albion Clay Co., and Sutton & Co. ; meter 
boards, joint boxes, &c., W. Lucy & Co. ; straight-through joint boxes, 
Sykes & Sugden; meters, British Thomson-Houston Co., and Ferranti 
Ltd.: demand indicators, Reason Mfg. Co. ; cut-outs, General Electric 
Cua. ; time switches, Siemens Dynamo Works: cable and jointing 
material, Western Electric Co., W. T. Henley's Telegraph Works Co., 
British Electrical & Mfg. Co., W. H. Keys (Ltd.) and Craig Sharp ( Ltd.) 

London County Council have accepted tenders for electrical sun- 
dries for asylums from Pryke & Palmer £151. 195, 1d., Siemens Bros. 
Dynamo Works £35. 15s., Baxter & Cannter £30. 12s., Veritys 
Limited £22. 3s. 10d., General Electric Co. £19. 13s. 3d.. Cox-Walker 
(Ltd.) £13. 17s. 104. and Siemens Bros. & Со. £12; and for electric 
lamps from Edison & Swan United Electric Light Co. £34, British 
Thomson-Houston Co. £25. 8s., Siemens Bros. Dynamo Works 
£6. 1s.. Baxter & Cannter £6. 1s., and the General Electric Co. 
£36. 165, 7d. 


London County Council have also accepted the tender of W. T. 
Henley's Telegraph Works Co. for the renewal of electric feeder 
cables at Blackwall Tunnel at £136. 118. 8d. 


London County Council have entered into an arrangement with 
the Beck Flame Lamp (Ltd.) for the supply of Нате ате lamps at £5 
each for use on the Victoria Embankment. 


At a special meeting of Dublin Corporation on Monday the tenders 
of Babeock & Wilcox (for boilers, &c.) and of the Maschinenfabrik 
Oerlikon (for 3,000 kw. generating set, &c.) were accepted. 


Rogers & Gowlett have secured the contract for wiring the Watford 
Grammar School. 


Battersea (London) Council has aecepted the tender of the Sloan 
Electrical Co. for the annual supply of are lamp carbons. 


Venner & Co, have received the order to supply tramear meters to 
Gloucester Corporation on trial, and have also secured an order for 
ordinary and prepayment meters for Colchester Electricity Com- 
mittee. 


Orders have been placed with Siemens Bros. Dynamo Works for 
two 100 kw. generators and accessories and with the Lancashire 
Dynamo & Motor Со. for motor-driven boosters, &с., for the East 
Indian Railway Co. | 

The Brush Electrical Engineering Co. recently received an order 
for high-speed electric motors for the Bengal- Nagpur Railway Co. 

Stepney (London) Borough Council have placed an order with 
Bruce Peebles & Co. for a converter at £1,346. 10s. 


The tender of the Easton Lift Co. (at £430) has been accepted for 
а patients’ lift at Ashton-under-Lyne district infirmary. 


Taunton Council have accepted the tender of the British Thomson- 
Houston Co. for switches. 


Government Contracts.—The following tenders were accepted by 
British Government Departments during February :— 

Admiralty,—Siemens Bros. & Со. and John С. Fuller & Son, cells; 
Edison & Swan Co., switches. 

War Offce.—FElectrie Construction. Co., motors ; 
lighting feeders, &c., for Curragh Camp. 

India Office.—Marconi's. Wireless Telegraph Co. and Elliott Bros., 
apparatus; British Westinghouse Co., engine; Lancashire Dynamo & 
Motor Co., oil engine; Gell Telegraphic Appliances Synd., perforators ; 
Dorman, Long & Co. and В. Johnson & Nephew, wire, ` 
‹ Crow. Agents for the Colonies.—Telegraph Construction & Maintenance 
C». submarine cable ; J. Stone & Co.. electric light fittings. 

General Post Office —Gell Telegraphic Appliances Synd., telegraphic 
FUA British Insulated and Helsby Cables and British L.M. 
б Mfg. Co., telephone bell sets; British Insulated and Helsby 
zn jos, W. T. Henley’s Telegraph Works Co., Siemens Bros. & Co. and 
Western Electric Co., i.r. and c.c. cables; British Insulated and Helsby 
a Callender's Cable & Construction Co., Johnson & Phillips, and 
етепн Bros, & Co., paper core cable; S. Thompson & Co., joint box 
oo : Burt, Bonlton & Haywood, J. P. Corry & Со. and В. Wade 
Sons & С... croosoting poles; Wardle Engineering Co., electric light 
ME British Insulated and Helsby Cables, telephone indicators ; 
TUNE Pega & Co, c.i. pipes; Nettlefold & Sons, brass and iron screws ; 
Hc Kenn & Nettlefolds, insulator spindles; British Insulated and 
aoe Cables, British L.M. Ericsson Mfg. Co.. Gent & Co. and Peel- 
(a E Telephone Works, telephones: Pulsometer Engineering Co., 

ntrifugal pumps, motors, &c., for G.P.O. (West) London, Е.С. ; British 
iust and Helsby Cables, loca] telephoue exchange eqnipment at 

2 ner en, Glasgow; Creig & Matthews, laying lines of c.i. pipes in 

ston telephone exchange arca, Brighton. 


Foote & Milne, 


BUSINESS NOTICES. 

Holophane (Ltd.), 12, Carteret-street, S.W.. announce that they 
are now in a position to supply the trade with the new residence line 
of holophane reflectors, which have been designed with a view of 
combining artistic effect. with efficiency. Samples and prices will he 
sent on request. 

The offices of Trackless Trolley (Ltd.) have been removed to 112, 
Great Portland-street, London, W. 

Мг. J. Glynn Williams, mining electrical engineer, late of the 
Moresby Coal Co., has joined the staff of the Electrical Trades Supply 
(Ltd.) as mining representative. 

Pope's Electrie Lamp Co. have 2ppointed Mr. Ernest А. Marx 23 
their sales manager. 

Messrs. Baleke & Co. have removed to Broadway Court, Broadway, 
Westminster, S.W. (Telephone: 1387 Victoria.) 

The partnership between Alex. Hunter Robinson, Wm. Miles 
Horsfall and Edwd. Bouverie Mulliner (trading as Robinson & 
Mulliner), consulting electrical engineers, Liverpool, has been 
dissolved, so far as regards Mr. №. В. Mulliner. Debts by Messrs. 
A. H. Robinson and W. М. Horsfall. who continue the business. 


Plant for Sale.—Wolverhampton Electricity Committee are 
prepared to receive tenders for the purchase of some generating plant. 
including two 220 kw. Belliss-Parker (440-450 volt) generating sets. 
complete with switchboard panels, one 200 в.н.е. Belliss compound 
engine and one 500 kw. Peache-E.C.C. generating set (440-450 volts). 
articulars from the borough electrical and tramwaya engineer, Mr. 
С. E. С. Shawfield, Corporation Electricity Works, Commercial-road, 
Wolverhampton. See also an advertisement. 

Messrs. Pilkington Bros. (Ltd.), St. Helens. Lanes., advertise for 
sale а 660 kw. Siemens d.c. generator. 

А-Ёк.н.Р. gas engine, with 100-watt dynamo, switchboard. &c., 
are advertised for sale in another column. 

Plant Wanted.—.n advertiser requires second-hand three-phase 
20 n.r. slip ring motor with starter. 

Cable for Sale.—Hammersmith. (London) Guardians have for 
disposal some ir. insalated lead-covered cable with e.i. switeh box 
ond fuses. See advertisement. | 

“The Journal."—Part 205 of the Journal of the Institution of 
Electrical Engineers is now ready. Particulars of contents are given 
in an edvertisement. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

A first and final dividend of 13. will be payable on March 29 at the 
O.R.s, King-street, Newcastle, Staffs.. to creditors of John Wm. 
Barnett, electrical engineer, 25. Waterloo-street, Burslem. 

A dividend is to be paid to creditors of Valentine Geo. Burkett. 
electrical engineer, 38. Perk-row, Bristol, and claims are to be sent 
to Mr. С. H. King, 26, Beldwin-street, Bristol. by March 31. 

Meetings to receive accounts of the winding up of Sherard Cowper- 
Coles & Со. (Ltd.) and the Cowper-Coles Copper Corpn. (Ltd.) will 
be held at 82, Victoria-street, London, S.W., on April 18. 

The Thorium (Metal Filament) Lamp Works (Ltd.) is being wound 
up voluntarily. 

Winding-up Petition.—. petition presented by Mr. T. McKenny 
(London) and the Metalfadenlampenfabrik Ges. ( Berlin) for winding 
up the British Tungsten Lamp Co. (Ltd.) will be heard in the Royal 
Courts of Justice, London, on March 28. d 


—— — ÓÀ— —— 


COMPANIES' MEETINGS AND REPORTS. 


-ea 


Direct Spanish Telegraph Co. (Ltd.) 


The fifty-ninth ordinary general meeting was held on Wednesday, 
under the presidency of the Marquess of TwEEDDALE, К.Т. 

The SECRETAKY (Mr. F. T. Preddle) read the notice calling the 
meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, vou will see the traffic receipts show 
the substantial increase of £2,264, which isexcecdingly satisfactory, т view 
of the fact that we are comparing with very good figures in 1909, which. 
again, were over £1,000 in excess of 1908. The continued improvement 
is due toincreased commercial business over the Bilbao and the Marscilles- 
Barcelona cables, and also, I think, to the cordial relations existing 
between Great Britain and Spain. The working expenses show a small 
decrease of £2. 2s. 54., умей is made up of various items of increase and 
decrease. Repairs and maintenance shows an increase of £125, due to 
various repairs to the Company's overhead lines at Bilbao, to repairs to 
instrumenta, &c. During 1910 the Bilbao cable was interrupted three 
times and the Marseilles- Barcelona cable once. In every case the repairs 
were effected rapidly, and the total cost —namely, £6,447 —has been paid 
out ofrevenue. The reserve fund amounts to £60,861, but the Company's 
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securitics showed a depreciation on Dec. 31 last of a fraction over 13 per 
cent., which, Е may mention, is somewhat better than the position last 
year, which, again, was better than it was in the preceding year. The 
result of our operations during the year is that after paying the interest 
on the first mortgage debentures and providing the necessary amount for 
their redemption, we are able to recommend a dividend of 4 per cent. on 
the ordinary shares, and to pay the usual 10 per cent. on the preference 
shares. The remaining balance of £4.048 has bcen transferred to the 
reserve fund. Owing to the general deterioration of the Company's 
underground lines between Falmouth and the cable landing at Kennack 
Cove (whieh have been in use since 1880), it has been found necessary to 
transfer the Company's station from Falmouth to Kuggar, which is about 
а quarter of a mile from the landing place. This has necessitated the 
prolongition to Kennack of the overhead wire from London. The cost 
of these alterations will be charged in the accounts for 1911. So far as 
the present year has advanced the traffic has been well maintained. I 
now move the adoption of the report and accounts. 

Sir JOHN DENISON.PENDER, K.C.M.G., seconded the motion, 
and it was carried unanimously. 

The dividends recommended by the directora were then approved, the 
retiring director (Sir J. Denison-Pender) and the retiring auditors 
were re-elected. and a hearty vote of thanks to the chairman, directors 
and staff brought the proceedings to a close. 


South London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Tuesday under the presidency 
of Mr. J. ATHERTON. 

The SECRETARY (Mr. Н. И. Boyer) having read the notice calling the 
meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, the number of lamps added 
to the circuits during last year was the equivalent of 21,785 35-watt 
lamps, the total lamp connections at the end of the year amounted to 
232.179 (since increased to over 237,000), and the total units sold to 
4,101,539 as compared with 3,705,208 for the previous year, an increase 
of 396,331 units, or 10-7 per cent., producing an increased revenue of 
£2,033, despite the almost universal us: of the metal filament. lamps. 
Profit on the year's work has increased by £2,639, and as the increase of 
revenue amounted to £2,083, it follows that not only has this additional 
revenue been wholly retained as profit, but £556 in addition. You will 
see from the accounts that the total expenditure on revenue account last 
year amounted to £17,689 against £18,245 in 1909, a reduction of £556, 
notwithstanding the fact that in 1910 we sold nearly 400,000 more units 
than in 1909. This satisfactory result is due to more economical cost of 
production, which has mainly been brought about by the installation of 
modern turbine plant, which I spoke to you about at our last meeting. 
The total cost per unit sold last year was only 1:044. against 1-18d., а 
decrease of nearly 12 per cent. on the cost of production. I would here 
like to point out that although the Company's generating station is, from 
the point of view of cheap production, not зо well placed as some other 
generating stations in the metropolis, our operating costs compare most 
favourably with the best results obtained in London. This shows that 
all items of expenditure are most closely watched, and full value obtained 
for all expenditure, chief amongst which is our coal bill. The sum 
expended for coal during 1910 amounted to only £6,623 as against £7,261] 
in the previous year, although the price of coal per ton was practically 
the same as in 1909. We have been successful) in placing contracts for our 
coal supplies over the whole of the presènt year at prices which we regard 
as satisfactory. They are slightly in excess of the prices paid last vear, 
but we do not anticipate that this increase will have any very material 
effect upon the cost of production for this year. At the end of the year 
1910 we had 3,450 H.P. of motors connected to the mains, being an 
increase of 450 H.P. during the year, and no less than 1,819,958 units, or 
nearly 45 por cent. of the units sold, were consumed by these motors. 
Since the beginning of the present year we have been successful in com- 
pleting further important contracts for power supply amounting to over 
250 н... and in addition many new applications have been obtained for 
lighting supply, so that there is every reason to hope that th/s year’s output 
and revenue will steadily increase, and as we anticipate that the total 
expenditure on production will increase but little, we think you will agree 
that our prospects are very encouraging. 

The capital expenditure during the year amounted, as you will observe, 
to £14,872, the greater part of which has been ex pended on the installation 
of a 1.500 kw. steam turbine alternator complete with its auxiliarics, 
which plint was put into sorvice in March last year, and has since then 
run ver; satisfactorily, and has fully met our expectations in all respects. 
The rem Vining items on capital account are principally for mains, 
transformers and meters installed to meet the increasing demand for 
lighting and power supply. Tho plant in the generating station is 
sufficient to cops with the presont load and any additional demand 
which is likely to be made during the present year, but if the present rate 
of progres: is maintained into next year, we shall probably at the end of 
this year have to consider further extensions to our plant, so that it may 
b» availible for us? by the end of 1912. During the present year, 
however, the only contemplated eapital expenditure will be upon additions 
to mains and accessories in connection therewith to connect up new con- 
aumers as obtained. We have recently reconstructed our showroom at 
th» generating station and re-organised our sales department, ко ав to 
deal more efficiently with the ever-increasing requirements of consumers, 
and to continually bring to their notice the us? of all fittings and apparatus 
connected with the supply of electricity. A large variety of appliances 


and apparatus are exhibited, and their various uses and cost of operatioa | 
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fully explained. The percentage of gross profit for the year has risen 
from 5-79 per cent. to 6-52 per cent., the gross profit amounting to £23,469, 
and after providing for debenturé and other interest, we have set aside 
£5,000 for depreciation. "This amount is in excess of the sum put aside 
in the previous year, owing to the fact that we have placed a contract for 
the replacement of the whole of our high-tension switchgear in the 
generating station, and also intend to rebuild one of our cooling towers 
during the present year. The cost of both these works will be chargeable 
to the depreciation fund, and we have therefore increased the amount 
put to that fund by £2,000 to meet the greater part of the cost of these 
works. The balance of profit carried to the balance-sheet amounts to 
£14,002, out of which the Board have pleasurein recommending a dividend 
at the rate of 5 per cent. per annum on the ordinary shares. These 
satisfactory results are largely due to our splendid staff, who attend to 
their business and who know it thoroughly. I now move the adoption 
of the report and accounts. i 

Мг. KEDDELL (a shareholder) seconded the motion, which was carried. 

Mr. BUSH asked if the reduction in the capital through the £5 shares 
being reduced to £4 would affect them should the undertaking be purchased 
by the local authority, or whether it would be possible to retrieve the 
amount written off by any good fortune later on. 

The CHAIRMAN, in reply, said his colleague, Mr. Leslie, with his 
legal mind, had stated that the reduction in the capital would not make 
any difference in regard to the purchase price. 

Resolutions re-electing the retiring directors (Mr. Algernon Turnor, 
C.B., and Mr. J. M. Henderson, М.Р.) and the re-appointment of the retir- 
ing auditors were approved, and a vote of thanks to the Chairman 
terminated the proceedinga. 


British Insulated & Helsby Cables (Ltd.). - 


Mr. James Taylor, J.P., in the absence, through indisposition, of the 
chairman (Dr. E. K. Muspratt), presided at the meeting on Monday, and, 
in moving the adoption of the report for 1910, said the profit for the 
year was £143,304. an increase of £11,537 over 1909, which, under all the 
circumstances, was satisfactory. The shareholders would be aware that 
trade generally throughout 1910 had been better than in the previous 
year. Atthe same time it might be pointed out that in the principalline 
of business in which they were concerned—viz., heavy mains and cables— 
their trade did not increase at home, due principally to the fact that a 
comparatively small amount of electric tramway, electric railway and 
large lighting station work had been done in connection with which heavy 
mairs were always used. On the other hand, their foreign trade in these 
heavy cables and their accessories had considerably increased during the 
year, as well as the making of smaller wircs and cables at their Helsby 
works and the manufacture of telephone equipment at their Liverpool 
works. It was from these sources principally that the extra profit had 
been made. Last year their Chairman referred to the near approach of 
the transfer of the telephone to the Government, and the fact that it 
would result in further business for their company. That transfer would 
not take place until the end of the present year, but in anticipation the 
Government had already placed large orders for their requirements, a fair 
proportion of which had been placed with their Liverpool works. Their 
experience throughout the year had confirmed the wisdom of the policy 
of the company in taking up other lines of manufacture in addition to 
ordinary cable making. With the balance from 1909 they had available 
£185,573, out of which there had been paid £4.488. 19s. 2d. directors’ and 
trustees' fees, &c., and after placing £20,000 to depreciation of buildings. 
plant and machinery, £8,500 to special reserve, £5,000 to debenture re- 
demption account and £2,500 expenscs of the new debenture issue, and 
after paying debenture interest, preference dividend and interim divi- 
dend on ordinary shares, which together amounted to £72,764. 78. 84.. 
there remained available for distribution £72,319. 198. 1d. Тһе directors 
recommended a further dividend of 6s. per share, making 10 per cent. for 
the year, and leaving £42.319 to carry forward, which was practically the 
same as that carried forward last year. £5,000 had again been placed ta 
debenture redemption fund, and that could be looked upon as an addition 
to ordinary reserve. During the year they had spent £34,126, almost en- 
tirely on plant and machinery, at the Prescot and Helsby works. That 
additional expenditure, which was previously anticipated, was, in the 
opinion of the directors, neccssary to enable the company to meet the 
ordinary requirements of the business, and to increase the output in some 
of the subsidiary departments. Against this capital expenditure, how- 
ever, it would be noted that during the year the amount written off plant 
and machinery as depreciation ard the sums put to other reserves 
amounted to £33,500, so that the capital expenditure for the year only 
slightly exceeded the total amount put to reserves. The sum set down 
for patents and goodwill remained unaltered at £71,500. The stock and 
work in progress had increased by £70.436. due to the larger amount of 
trade done and work in hand at the end of the year. The item sundry 
debtors had been increased by £50,000 for the same reason. Invest- 
ments were a heavy item. After writing off £8,500, the balance was 
£526,769, agairst £512,619 at the commencement of the year. an increase 
of £14,150, almost entirely due to the capital requirements of the Midland 
Electric Corpn. for Power Distribution. The shareholders would remem- 
ber that they practically owned all the shares in that company, and he 
was glad to be able to state that its position had very much improved 
during the year, having been able to pay the whole of ita debenture 
interest, which was guaranteed by the British Insulated Co. In the case 
of the other company in which they were во largely interested (the Elec- 
tric Supply Co. of Victoria), he was glad to be able to give a better report 
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than а year ago. The strike amongst the coal miners in Australia was 
now at an end, and they were thus relieved from conditions which ad- 
versely affected both the price and quality of the fuel used. The com- 
pany's monthly reports showed an improvement which they trusted 
would be maintained. For some time past the directors had realised the 
necessity for increasing the capital of the company. It had been pointed 
out that а heavy capital expenditure had to be made on plant and 
machinery, and that the growth of business had necessitated a larger 
capital, and that owing to the extension of the foreign trade heavier stocks 
had to be carried abroad to enable their agents to effect prompt sales. 
Therefore, after the most careful consideration of the facts, the directors 
decided to issue £200 000 of second mortgage debenture stock, on account of 
which £154,706 had been received up to December 31 last. He concluded 
by saying that most of their new departments which they had started of 
late years were doing good and satisfactory business. It was, of course, 
always difficult to prophesy, but so far as could be seen, the business this 
year was not likely to show any falling off. They had а satisfactory order 
book and had a most excellent staff, whom they could thank very largely 
for having so good a balance-sheet. 

Mr. J. S. Harmood Banner, M.P., seconded the motion, which was 
carried unanimously. 


Bournemouth & Poole Electricity Supply Co. (Ltd.) 


The fourteenth ordinary general meeting was held Thursday last weck, 
Мг. Аумов Н. SANDERSON presiding. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: Our share capital called up remains the 
same as last year—namely, £375,000 in £10 ordinary and preference 
shares, and the 4! per cent. debenture stock £187,500. The sundry 
creditors are more than balanced by the sundry debtors on the other side. 
The leasehold and specia] redemption accounts now amount to £12,966, 
The loan account stands at £19,250, against £9,200 last year, ard repre- 
sents a loan from the bankers for the company's temporary purposes on 
satisfictory terms. The reserve for depreciation is £26,912. On the 
other side is the capital ex pended in respect of the orders under which 
the company is operating, amounting to £452,456, and of this £9,256 has 
been expended during the year. Expenditure on capital account is again 

less than the previous year, £9,256, compared with £10,701. £6,738 of 
that sum has been expended on mains and £1,516 on meters, &c., for 
new consumers. In regard to the item ‘ Investments in the Richmond 
Co.," a further £4,000 has been advanced durirg the past year to that 
company on loan. 

Turning to the revenue account, I think you will have no cause for 
dissatisfaction. There is an increase of £570 in receipts from sale of 
current and meter rentals, and there is an increase of £321 in the profit 
shown on trading account, nearly double the profit shown in the previous 
усаг. This is undoubtedly duc in great measure to the handsome show 
moms Which we have established, and which provide an excellent display 
of the newest style of fittings, electric lamps, heating radiators, cooking 
stoves and other applinnees. There are some small items of charge in 
the revenue account. On the debit side there is a decrease of £378 in the 
item of coal, oil, waste. &c. ‘These reduced costs are eminently satis- 
factory, and have contributed largely to the favourable results which we 
are able to place before you to-day, and I must express our appreciation 
of the economics effected at our generating stations by our chief engincer, 
Мг. E. L. Ingram. The net result of the sundry increases and decreases 
їз that the total debits to revenue exceed thos? of last year by £57 only, 
In spite of the increased business. In the net revenue account interest. 
on debenture stock and temporary loans has increased by £315. We 
have written off out of last vear's revenue £1,627 in respect of leas^hold 
and special redemption funds, £412 off suspense account and £4,500 for 
depreciation, making together £6,539 written off, equal to 4-8 per cent. 
on the ordinary share capital of the company. To sim up, there is an 
increas? of £1,143 in the gross revenue; an increased amount is placed 
to reserve ; depreciation account now amounts to £26,912. against 
£22,412; there is an increase in tho carry forward, and the dividend is 
muntained at 5! per cent. This is besides the increase of £653 in the 
amounts written off. The increas? in lamps applied for during the vear 
was equivalent to 13,413 30-watt lamps, bringing the total to 236,569 
30-watt lamps. 456 new consumers were connected to the company's 
mains, and there was an increase of 88,000 in units sold. Prospects for 
the present year, so far as Гат able to judge, are distinctly enconraging. 
At Dec. 31 we had 5,289 consumers; since then we have added 72. and 
We possess 207 miles of distributing mains in Bournemouth and district. 
On the subject. of the metal filament lamps and their effect upon our 
business, I still believe that these eurrent-saving lamps will eventually 
prove a blessing, and may Бе cordially welcomed by electric lighting 
companies. Before I conclude I have a pleasing duty to perform—to 
express on behalf of my colleagues and myself our appreciation of the 
valuable services rendered during the past year by the officials and staff 
of the company. Although somewhat invidious where all are во deserv- 
ing, I wish to mention especially our most efficient and obliging secretary, 
Mr. Renwick, and our indefatigable and painstaking local secretary, Mr. 
Brightman, who has been with us for 16 years or тоге. In the technical 
department we are indebted for the valuable services of our chief engineer, 
Mr. Ingram, our two works managers, Mr. Goodyer and Mr. McCausland, 
and the mains engineer, Mr. Rees. I trust the shareholders will endorse 
our opinion of the services of the officials and staff of the company. 1 new 
move the adoption of the report and accounts. г 

Dr . J. А. HOSKER seconded the resolution, which was carried 
unanimously. 


Resolutions approving the dividends and re-electing the retiring 
directors (Mr. R. Percy Sellon and Mr. F. E. Savory) and the retiring 
auditors were then passed. А vote of thanks to the Chairman and 
directors, the secretary, the local secretary, the engineer and the statT for 
their services during the past year was unanimously carried, and after a 
brief reply from the Chairman the proceedings terminated. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)J—At a meeting on Friday a 
resolution was passed making an alteration in the memorandum of 
association. The chairman (Mr. Е. А. Bevan) stated that it was probable 
that within a short time shareholders would be called together to consider 
an agreement with the Western Union Telegraph Co. 

BRITISH ALUMINIUM CO. (LTD.)—The profit for 1910, including in- 
terest and dividends on investments and revenue from Kinlochleven and 
Foyers estates, was £125,063. The proportion of profit applicable to the 
period from Jan. 1 to April 11, 1910 (prior to date of incorporation of com- 
pany), is £34.606, leaving £90,457. Adding interest, &с., £91,865 is 
available. There have been set aside for interest on loans, income-tax, 
&с.. £16.360, for directors’ fees £2,752, and for depreciation reserve 
£25,000, leaving £4,943 to carry to reserve. During the year the com- 
pany's works were not operated to their full capacity, although the out- 
put was greater than in any previous year. The demand for the metal is 
increasing satisfactorily. 

DURHAM COLLIERIES ELECTRIC POWER CO. (LTD.)—The Chairman 
(Mr. А. W. Tait) stated at the meeting on Wednesday that the company 
had certain large consumers who were under contract to take power for a 
long term of years. For the year to Sept. 30, 1910, the trading profit was 
£4,286. 13. 114., but after charging head office ex penses, cable rentals, fecs 
of trustees for debenture holders and rent and royalty to the Sunderland 
District Electric Tramways, that profit was reduced to £853. 113. 5d. 
Against that must be debited the charge for prior lien bond and deben- 
ture interest for the year, with the result that there had been a loss of 
£9,328. 5s. 114.  Manifestly that was an unsatisfactory state of condi- 
tions, and the directors had called in an independent electrical expert, 
with a view to giving them a report which, when it was received, would be 
circulated to the debenture and sharcholders. In 1910 they sold 
19,086,000 units, against 17,264,000 units in 1900, an increase of 1,822,000 
units. "The months of January and February of this year showed a still 
further increase, and if that increase was continued it would show an 
output somewhat on the basis of 22,500,000 units, an increase of 3,500,000 
units over 1910. The revenue for 1910 was seriously affected by the 
miners’ strike which took place in the beginnirg of that year. The Sun- 
derland Tramways Co., in which the company had an investment of 2,000 
prior lien debentures, was being managed by a receiver оп behalf of the 
debenture holders, but a claim was being put forward in connection with 
that company, under which the Durham Collieries Co. would be repaid in 
cash. 

ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)— l'he directors’ 
report for the year ended Dec. 31. 1910, states that the gross profit was 
£751. 2s. 7d., against £238. 103. 8d. in 1909 and £36. 14s. ба. т 1908. 
After payment of interest the net balance was £514. 19s. 4d., against 
£183. 12s. 3d. With £196. 16s. brought forward the total disposable 
balance is £711. 15s. 4d., and the directors recommend payment of a 
dividend at the rate of 2} per cent. for the year, tax free, on the ordinary 
shares. £400 is put to reserve. During the year the company has laid 
distributing mains in Castleford, Hipperholme and Sowerby Bridge, and 
a number of applications for energy have been received. There has also 
been continued and satisfactory development of other districts for which 
the company are the authorised undertakers. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—The directors report 
that the company continues to make satisfactory progress. Up to Dec. 31 
the equivalent of 118,049 8 c.p. lamps was being supplied, an increase 
of 6,301 8 c.p. lamps over those connected at the end of 1909, Includirz 
receipts from hired installations, the profit for the three undertakings 
amounts to £15,383. 9s. 9d., and after crediting £341. 3s. 14. hrought 
forward, and allowing for interest, preference dividend, &c.. the balaree 
is 58.949. 48. 44. The interim ordinary dividend at the rate of 4 per cent. 
has been paid, £5,000 has been put to depreciation and £600 to тезсгус, 
and payment of a balance ordinary dividend at the rate of 8 per cent. 
(less tax), making 6 per cent. for the year, will require £2,000, leaving 
£340. 43. 44. to carry forward. 


HOUGHTON.LE-SPRING & D:S8TRICT ELECTRIC LIGHTING CO. (LTD.)— 
Mr. A. W. Tait, who presided at the meeting on Wednesday, said the units 
sold during 1910 were 4,115,000, against 5,300,000 units in the previous 
year. The decreas? was duc to the strike, the result with regard to one 
colliery alone being a loss of over £2,100 of revenue estimated on 1,250,000 
units. The number of consumers was 204, or 28 more than in 1909. The 
company had at last overcome the debit balance of the previous year's 
trading. At the end of December there was a credit balance of 
£319. 2s. 114. 


‚ NORTH OF SCOTLAND ELECTRIC LIGHTING & POWER CO.—The report 
for 1910 states that, after providing for debenture interest, &c., the net 
profit was £2,373, out of which the directors propose to transfer £1,600 to 
renewal reserve, leaving £773 to be carried forward. А 


Р. В. JACKSON & СО. (LTD.)—After allowing 83.335 for depreciation 
and paying debenture interest, &c., the net profit for 1910 was £8,951. 
‘Some of the principal preference shareholders having agreed to forego 
arrears, the directors are able to declare the full preference dividend to 
‘Dec. 31 last, and also to recommend 2} per cent. on the ordinary shares, 
leaving £307 to carry forward. 
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READING ELECTRIC SUPPLY |CO. (LTD.j—4t the recent meeting the 
chairman (Mr. H. Collins) moved tlie adoption of the report, and stated 
that the works costs again showed a decrease. and, although the saving 
was comparatively small, it must be remembered that when they got 
down to a certain point it was difficult to make further economies. ‘Ihe 
progress of the business was satisfactory. The number of units sold 
during 1910 was higher by 73.226 than in 1909, the increase in lightirg 
amounting to 20.158 and thc increase т power and heatirg to 23.065 
units, Phe revenue for the past year showed an increase on sales for lighting 
of £1,040 and £128 for power and heating, а totalincrease of £1,177. The 
company s application for Parliamentary powers for the extension of the 
area of supply to Caversham, Mapledurham, Tilehurst and Theale had 
proved successful, and a supply of electricity was available in Caversham 
within three months from the granting of the powers, and several con- 
sumers had already been connected. ‘The staft of the company were to 
Бе congratulated upon the energy and expedition which they employed, 
and the board desired to record their sense of appreciation of that energy 
and expedition. A dividend at the rate of 2) per cent. for 1910 was 
recommended, carrying forward £524, compared with $339. Phe accounts 
included for the last time £1,000, representing the balarce upon the 
disused gas plant. That liability was now finally disposed of. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD. }—In moving the adoption 
of the report last week Mr. G. Alderson-Smith said the directors recon- 
mended a dividend of 3 per cent. Their capital was £100,000, but they 
had spent £112,000, the balance being met out of revenue. Mr. А. A. 
Campbell Swinton said the receipts for the vear were practically the same 
аз during the previous year, but the expenditure had increased by £443, 
the repairs and renew als costing £217 and bad debts $185. He referred 
to the position of the Tramways Со. The amount of energy supplied for 
all purposes had fallen, owing to the discontinuance of the winter service, 
and its failure to take the contract supply of electricenergy. They putup 
a special plant at considerable cost tor supplying the tramways, as they 
required continuous current, and the ‘Tramways Company paid them 
£1,600 a vear, so that if the trams ceased to run the company would lose 
that amount. They supplied. 234 н.р, with the same plant, and that 
continuous motor load was steadily increasing. but the new plant was far 
too large for any motor Joad that might be required in the near future, 
There was some idea of an arrangement for substituting a railless traction 
system, but such powers could only be obtained from Parliament, and 
it was too late this vear. 

VICKERS. SON & MAXIM (LTD:)—'l'he directors’ report Pstatcs that all 
departments were more fully occupied in 1910 than tn tlie previous усаг, 
but the nature of the business is such that profits on much of the work 
done during one year only come into account in subsequent years. The 
directors anticipate that the eurrent year will show still further improve- 
ment, as the orders in hand, both for home and abroad, are unusually 
heavy. Before arriving at the profits of the year, £25,174. 38s., which 
appeared as an asset in the balance-sheet of Dec. 31, 1909. in respect of 
expenses on the issue of 5 per cent; debentures, has been written off, and 
the usual depreciation has been provided Гог. The directors consider it 
desirable to alter the name of the company from Vickers, Sons & Maxim 
(Ltd.) to * Vickers Limited,” and an extraordinary meeting will be held 
to approve this change After providing debenture interest, the usual 
depreciations and £25,174. 3s. for debenture expenses, the profits for the 
year were £510,658. 3s. Id.. making, with £33,027. 63. 6d. brought for- 
ward, £544,595. Us. та. Dedueting the interim preference and ordinary 
dividends, there remains £324,282. 19s. 7d.. and the directors recommend 
piyment of the final preference dividend and a dividend of Is, per share, 
tax free, on the ordinary shares, making, 10 per cent. for the year, leaving 
£103,970. 93. Td. to carry forward. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, AND RECEIVERSHIPS. 


NEW COMPANIES. 


BALANCED ENGINE SYND. (LTD.) (114,£99.) — Reg. March 15, capital 
£2,500 in £1 shares, to carry on the business ot gas, electrical and 
veneral engineers, &с. Private company. Reg. otlice, Pilgrim House, 
Neweastle-on-Tyne. 

DE GARRS & ALLEN (LTD.) (114,751).— Reg. March 17, capita! 
£10,000 in £1 shares, to carry оп the business of manufacturers ot and 
dealers т electric light and gas blocks and pattresses, fuse boxes, 
electric wire casing and switchboards, &c., to acquire the business 
carried on by W. Н, Allen at Shetlicld as De Garrs & Allen. Private 
company. First directors, W. H. Allen (chairman), Mrs. А. E. Allen 
and J. H. Allen. 

C. FENTON LINDOP (LTD.) (114,772.)—Rev. March 18, capital £2,C00 
in £1 shares, to carry on the business of electrical, mechanical and 
general engineers, manufacturers of and dealers in electric lamps, 
electricity metera, switches and other electrical apparatus, &c., and 
to adopt an agreement with C. F. Lindop. Private company. 

GENERAL ELECTRIC CO. ОР CHINA (LTD.) (114,707.)—Reg. Ма ch 
15. capital £21,000 in 20,000 preference shares of £1 each ard 20,000 
ordinary shares of 1s. each, to secure sole representation and agency 
in the Empire ot China and Hong Kong of the General E'ectric Co., 
of London. Private company. First directors, H. Hirst, E. С. Byng, 
L. G. Byng and P. Н. Nye. Reg. оШсе, 67, Queen Victoria-street, 
Loudon, E.C. 
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J. G. B. SYND. (LTD.)  (114,089'.— Reg. March 14, capital £7,600 in 
7,000 preference shares of £1 each and 10,000 ordinary shares of 1s. 
each, to carry on the business of electrical and mechanical engineers, 
&c. Private company. 

TEREK-GOKTCHA SYND. (LTD.) (114,744.)—Reg. March 16, capital 
£2,500 in Is. shares, to acquire concessions, grants, rights, powers and 
privileges for the construction or operation in any part of the world 
of electric or hydraulic power, works, plants, &c. Private company. 
First directors, A. НШ, C. Н, Stewart and Т, W. Carr. Reg. office, 
4, Broad.street-place, London, Е.С. 

Т. W.: VAUGHAN & CO. (LTD.) (114,718.)}—Reg. March 15, capital 
£5,000 in £1 shares (3,000 6 per cent. cumulative preference’, to take 
over the business of electric lighting, heating, ventilating and general 
engineers and art metal workers carried on by T. W. Vauchan and 
W. С. Smail as T. W. Vaughan & Со. Private company. First direc. 
tors, T. W. Vaughan and M. Kidner (both permanent). Reg. оҝсе, 
22, Crcss street, Islington, London, N. 

VITTY & HOPPER (LTD.) (114,747.) — Reg. March 16, capital £1,500 
in £1 shares, to carry on the business of electrical, hydraulic and 
mechanical engineers, dealers in mechanical or electrical novelties, 
&c. Private company, First directors, T. А. Vitty, E. T. Hopper 
and Н. C. Scotto. 

“ РНО20МЕ” (LTD.) (114,765.) — Reg. March 17, capital £5,009 in £1 
shares, to acquire any invention relating to telephone and other in- 
struments and the cleansing or disinfecting of same, &c. Private 
company. Вер. оћсе : 10, Camomile-street, London, Е.С. 

TROWBRIDGE ELECTRIC SUPPLY CO. (LTD.) (114,715.) — Reg. March 
16. capital £4,C00 іп 2,000 ordinary shares of £1 each and 400 pre- 
ference shares of £5 each, to carry on the business of an electric light- 
ing and power company. Private company. J. П. Edwards is first 
managing director, 


STATUTORY RETURNS, 


ACCUMULATOR INDUSTRIES (LTD. )— Return to Jan. 14 gives capital 
£40,090 in £l shares. 37,006 shares taken up. £l per share called 
up on 26,506. £26,484 paid, leaving £22 in arrears. £10,590 con- 
sidered as paid on remainder. Mortgages and charges, nil, 

COLLERIES ELECTRIC POWER DEVELOPMENT SYND. (LTD.:—In 
return to Jan. 13 capital is £10,000 in £1 shares, 6,007 shures taken 
up. £1 per share called up on 4,000. £3,375 paid, leaving £625 in 
arrears. £2,000 considered as paid on 2,000 shares, Mortgages and 
charges, mil. 


MORTGAGES AND CHARGES. 


ENGLISH ELECTRICAL CO. (LTD.)— Particulars of £3,500 debentures, 
created Feb, 13, have beeu tiled, amount of present issue being £1,000. 
Property charged : Company's property, present and future, including 
uncalled capital (subject to £3,500 prior debentures). No trustees. 


RECEIVERSHIP. 


LE RADIANT (LTD.)—P. Е. Farr, 26, Budye-row, E.C., ceased to act 
as receiver or manager on Feb. 21. 


CITY NOTES. 


anco, 


MEMORANDA (March 23).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 21344. per oz. Consols 813 —81g for money; 81#—82 
for account. Consols Pay Day, April 1; Stock and Shares Continuation 
Days, April 10 and 25 ; Ticket Days, April 11 and 26 ; Pay Days, Match 24 
and April 12; Mining Shares Carry Over Day, April 7. 

Prices or MrTAis (Lordon).—Copzer, cash, 5415; three months 
55%. Lead, English, 134—133; foreign, 131—195; cash, 13}—13% 
three months. Speller, 25—251. Tin, Enghsh, 185—181; foreigv, 
1824 cash, 152} three months. Iron, Cleveland, cash, 68,1, three 
топи s, 48,10. 


AIRDRIE & COATBRIDGE TRAMWAYS CO. (LTD.)—The revenue for 
1910 was £11,656, and after paying expenses, interest, &c., the net 
profit was £1,963, compared with £1,500 in 1909. £500 is placed to 
depreciation aud a dividend at rate of 5 per cent. recommended. 

LYMINGTON ELECTRIC LIGHT & POWER CO. (LTD.) — At the meeting 
last week the chairman (Мг. Keppel Pulteney) said the total units 
sold had increased from 124,198 to 127,925. ‘The result of the trading 
for 1910 was a profit of £1,596. ls. 44. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The directors recom- 
mend a dividend of 5} per cent. on the ordinary shares for 1910. 

SIR У. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—The directors 
have declared a dividend at the rate of 10 per cent. per annum on the ordi- 
nary shares, and 4 per cent. on the preference shares for the year 1910. 
carrying forward £185,000. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed March 30 a special settling day in and have granted a quota- 
tion to a further issue of $500,000 capital stock in $100 shares of the 
Shawinigan Water & Power Co., and have appointed April 12 а special 
settling day in Speyer Bros. &crip certificates (fully and partly paid) for 
£1.250,000 4 per cent. preference stock of the London Electric Railway Co. 
The committee have been asked to allow £800,000 5 per cent. first mort- 


, gage pyar bends of the Pachuca Light & Power Co, to be quoted, 
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Wrezham .. өөө, Pere oe 15 834 + id 3t 24 23.130 +- 1 il St. 2 Зари Lands Stocks. e*0»0e*90€0020*29 65 —53 $ 1 0 Feb, Aug 63 66 
не, 10 237 | +... ЕЕ fo | - 2244 14: 3 | St.) 34% |. Do. 3j рег Cent. Ргеетепсе...,‚.....„..| 90 —$2 |316 9 Feb, Aug | 92 | 9J« 
Yates WR. Tram 22 2 9. 10- | + 4. NT А to 'e4 ч 5 | ЗЕ 3 o рэт Cent. “А Prefsrence Cerocse 83 —92 3 17 9 Feb, Aug 89} 88 4 
Woollen District ” 19 1125 | — “53| 12 | 4.665 2 Ed Е Do. 3$ pər Cent. Convertible Prof, ......, 88 —90 |317 9| Feb Aug | 90. 89; 
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3 Ля Pea ar. Yı 
к Electric Railways and Tramways— Continue. | £4 д. pian: Low + T 
St | 349% | Met. Rly. 3j perCent." A" Deb. Stock..| 92 -94 |314 € ушу | 938 92i Telephon 
St |.. | Metropolitan District Railway Ord.......| 311—321 fan, July | 32 {100 es. Ев № 
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NER Und. Elec. Куз. Co. of London, Ltd.) 73 —25 |413 O| Feb, Aug | 743 &| $0. Ко е Сова, Ко Пер РН Dp lc a e 
St | 12 Do. 3 per Cent. Consoltd. Rent-charge 76 —78 313 0 a € 77 ee 5 3/0 Chili T lbs Tel. 596 1st Mt. Db. Stk. 100 —102 | 4 18 0 
St. | с Do. 4 per Cent. Midland Rent-charge 103 —105 3 16 0 ] , | y ., 1 1 elephone "^" ^ зоо ось таво е 7%—7% 5 1: 6 
69 Do. 6 рег Cent. Perp. Deb. Stock :48 —159 an, July | ‚;;.| ‚;;[ 1 0/78 | Monte Video Telephone Ord 82—13 | 5 16 
3E | 40 | De ее ны: 97.89 4 0-9 | Jan, July | 1490 148} | 0/6 | Do. 5 рег Cent. Pret. РЕ РТВ 6 
| 43d. | Potteries Electric Traction Obere] UTE | е Ae dM ШЕ oa | National Co, Pref. Stock...+++++++s000++ 194 —105 |5 14 3 
| | T3228 + | , ~e а ет. oc зоо ооо ооо» чок 
St | 44% Do. NC Ge Ө 8l —Bi : 2 : | uo Aug aril es +4 Abs | Da, б рег Cent. Cum. Ist Pref.........| 10 Tio 5 Ti ó 
RIEN ECT Е Па 
Io 5 | Sunderland Dist. Elec. Trms. 5% IstMtDb. .. В А 0 Er July és p AT Be Ape Cenk Di ы (red)... un О es aes 
z | 10% | Underedé. Rys.Lon.6% In. Баз with M Sicus b 24656] fuss By | sab adi" | Dor--1013 1 9 B 
e 43, BS о gerer S) aiio e My 417 0 ж: 1023) .. 7:d.| Oriental E Е HESS oit H И с 
о . "rts | = 1 EL oS Ар ee Sc cre PEE e Sm. СДУГ Ч ec t T. 
`; 4% | Do. 4perCent. Ist Power Ho. Dbs. .. 10301018319 0| X | 101) 1001 4% S5. 4 pw Gt RM. Deb, Slo ctr 8 — 4100 
5 ~ Yorkshire (W.R.) Elec. Trams. Ord....... tè | oe March T | RS 44% Teche Goof Henn сар -Stock......| 87 758 | 410 0 
Bt.) 4$ E Medis СЕ otia el M um | sie’ | кайык OM es 3/0 | United River Plate Ord yet Ce 90—381 ED ES 
pe n 5 Sse ewer оз аа + —84 \ 5 7 0 Jan, July .. .. s PS (150,001- 190,000). - Los Hn 24—74 5 е б 
> Р о. рег Cent. Cum. Pret. ........., 5—5 р 
Electric Manufacturing, &c. | 4% D Рес d oed Gb MAP Уча 103 105 H 5 9 
St | Р | | , Investment, &c. 
|| 4% Anchor Cable Co, 4j % Deb. Stok....| 99 —101 |4 9 0 Š . |.. | 5 3/0 | Elec. & Gen. Investment 6% Cum.Pret..| 3—31 |714 9 
haan Aron Electricity Meter ОЧ РЕНЕ DD N E "p | 2/0 | Globe Telegraph & THEE, eese eorr 1092—11 15 6:9 
1 5 о. 1] um. . «зз озо тз +» ж зоо» + Fakt | 7 4 0 | А nl л | e» 10 3/0 | О. 6 рег Сепї. Pref. ..... Ay 124—131 
| ont | yer Wilcox Ord........ eene iL | 1 76 April, aa $i 5:»| 10) 696 gj vnde i nea ni (Сегї.).......... 133 —13c 1 Я 4 
Е 4/0 | nritish Insulated & Helsby Cables Ord...| 7—7 |6 3 4 ly, Feb ei Е Rail ight lg tiga 
stè 3 | Do. 6 per Cent, Рге!............... ев | 416 0| far’ July | O81 SHI s | ailways, Tramways, &c. | 
-| 44%! Do. 4% per Cent. Ist Mort. Deb. (red.)..| ICO —102 чуен. о 30671 5| 2/6 | Anglo-Argentine 5% Cum. Ist Pref. . 41—58 | 4 
st 44% British Thoms'n-Houst'n 4196 Ist Mt.Db. 95 — | е 11 = јат, i ^ 103 2/6 Do. 595 Cum. 2nd Beat (2 ch АНН 14—44 5 " б 
ton pa; | British Westinghouse 6 per Cent. Pref.. .. i-i CT EE EPA зер E 49, Do. 4% Deb. Stock ......... зешнш! 92 —944 |4 5.6 
St. я P? ore се Enor Lien Dbs. (rd.).. rds =o 514 6 | €5 AUB | 1044) 104 St H% ie А ми ee 9 ld 475 5 
St. | о. г Cent. Mort. Deb. Ѕіоск...... 4 690 E: ucl to Eier . 9% Ve l MT C ENTO -101 |419 6 
St | d BrushE Ёле Со. 44% Perp. ist Deb.Stock| 56 —01 |7 7 6 P ста ЕР oer. «чүзү ae ВЫ 104} —106}| 4 14 6 
5 o| Do, Perpetual 2nd Deb. Stock........ 3 —43 1014 O| Jan, July в, ы: 4/0 D ectric Trams. Invest. Ord .... 9—7 6' 1.6 
2 9/0 | Callender's Cable Con. Ord.....- 566 9—91. | 214 `0 | | | 2/6 | Do. 5 рег Cent. Cum. Pref. .... 341—596 (416 6 
2/6 | Do. 5 per Cent. Сит. Pref ар |с Вы July | 2%] *` fst | 4% | Do. 44 рег Cent. Db. Prov. Certs se... | 100 —103 
St 4% Do. 4i perCent Ist Mort Debs. (red.)..| 102 а | 6:17 6| Тай Му | on - | Qo” | British Columbia El..Rly. D£Ord. ......| 145 —148 | во 
st! 28 | Castner-Kellner И S oie алаи MEO | $55 MT, Sa] 330s T$ | Do. Pref Ord. Stock esee кызы 125 —128 | 113.9 
i A% | Фо, рет Cent 15t Mort Deb. (red). куа | 2 2 2 | Мау, Nov | 103; К. Do. 5% Cum. Perp. Pref Stock, 1] 108 —111 | 4 10. 0| 
DIE ui Е ЕН 
| d | ed e: я Сб MÀ HA i—i 10 0 О August = ^ hi Do. 419 od е: ГӘ ОД, РУЧНЕ 102 —105|4 5 9 
Nome 50 idate Signal, Pasa hesa ака #—# |6 2 3 April, Oct| | + x Ace да 430 Per. п. Ре. Sh. sessin: | 37 —104 & 9 
3 | Crompton & Co (Nos. 1 to EAN te {1 617 0 April, Oct # | .. Ж | Buenos Ayres Port & City Tram, at Mt dd ia. 
d 5% | Do. 5 per Cent. tat Mort. Debs. (red.)..| 70—50 6 ж. ay Tu a NE F ВЕБ, ЗЕЕ: vios ens Адан S HH 6g 4096 620 
: 0/24 Davis & Timmins .. «ооа evene nennen] i-i z ре Sort 24] 7 | 2/6 беча Tramways (I to 132.610) 2:5 0.24 5} —5; |4 5 0 
5 DA | Dicke nes со. a e oar ама M | Lum? 5 0 (| Sent. ь, Е p Fs ES А ба, Gum: кте prispe к. жа 119 X 
St 44%, Do. 4j per Cent. Deb, Stock. 11| 95 —100 | 4 аа se] 2 Е быа eel a 00 е1 9| 
S .. | Edison & Swan United ('* А” Sh.) (£3 pd.)| i; — Hh an, July а. D 13 City of Buenos Ayres Trams Со. (1904) Sh. 58 —54 | ds 
» eser don scie ра.) 4 А X ó Feb, Aug Ia | А 49% Do 4 рег Cent. Deb cet 904) Sh. 95 101 460 
cm 52 Do 4 рег Cent. Mort. Deb. Stock red) | 67—71 |512 6 dee АНЕ zx 5% TUR а, & Ltg. 5% Ist Mt. Db....... 95 —98 : Ж : 
^ ег Cent. 2nd De | = | с аа as ** 9 avana Elec. Ку. Co 9/ €] УЛ, 
a кычы" Eun dont E Bloc. Od S C COEM, je ed ies Е" 5% уеаг Coup. pac won. Mtr Ore ОО Sal dr]. СЕГЕ: | 
St. lait | Do. 6 per Cent. Cum. Pref. ...... 24—24 * May d 2i .. o, Hong Kong Tramways Co. 5 per Cent. Ist | ; s 
2 4496 | Do 4} per cent. Ist Mort. Deb. (red.).. 83 —80 |5 4 0 Tan: Jul: 81: 84 Tort: ера n s 5 vr vr IA STE 78 —82 |616 
‚. | Electric Construction Co..... eee i=l X y :3 .. | Kalgoorlie Elec. Trams Sh RA A: "mI 
2 29: Do. 7 per Cent. Cum. Pref........... 1; —2 700 Шу ү | 5% Do. 5perCent." A” Deb. Stock. . .. . 93 —96 i 
буз 4% | Do. 4 рег Cent. Perp. Ist Mort. Debs .. 69 —72 |511 0 bed July 3 A e 6% Do. 6perCent. " B" е c9 —69 ^ А Е 
10! 5/9 | General Electric (1900) 5% Cum. Pref. .. 3—8 518 0 E я 7/7: Lisbon Elec. Trams. Ord. . uud ТЫ | 
St. 4% Dc, 4 рег Cent. 151 Mort, Debs........ 5.590 |4 С 0 Tune, Ko ^ T 0/7} | Do. брег Cent. Cum "Pref. .... Ban =]. | srona 
© 5/0 | Henley's Telegraph Works Ord | 120—131 & ar, Sept с: TT 5% Do. 5perCent. Reg. Mort Debs, ......| 944—581 416 9 
MES LL Cs Узза ч it d aes |: 13 0 Feb, Aug 18; 12% 2° | Madras Elec а а Debs кузеу. AM BOUES 
ан De prone PM e D Sex | doy Ws 2-9) Mer Seo | qnl ns S»  Mánaos Trams and Lt. Co, 8% Debs +. 901-921.) 5 B 0 
x A | India Rubber, Gut. Per., &c., Works.... Ө =—16{ | 6 оо Feb’ ys 16] 2. 5% рше Elec. Ry. $1,002 Gold Ca Aaah ALL 94 —101 2 i б 
ЧА А die Cer Deos ре ен 0 {з о ор 22 ШОО 357 "бы сеп Con. 1st Mort. S% Gold Bds D WEE 
JEDE National Elec. Construction Gar tie Sarid -—-й 1d Aii Oct | 9v / ZA Do, 6% 50 уг. Mort Bde аня 99—100} e e 
I. | Richardsons, Westzarth № Co, Ltd. Ord.) сы FALE ИРУ e 44% | Montreal St. Ry. Sterling 44 per Cent Белин 
X | er Cent. Cum. Pref, ....... i—i to eS. A ? bs. s. $ 1 — 
ые | o. EE pare, Debs CUR TE ANC ОАА BOT по ee loz 210: |476 
T 36/0 Simplex Conduits 6 per Cent. Cum. Pref. 4—5 pé ЫЙ фе AP жыЛ Ye 0/6 НЕИН Elec, Trams Ог bs es Н ету "t p : 2 1) 0 
2 36/0 |; Telegraph Construction & Maintenance.. 36 —38 |615 6 ase P321]. cae 5% c Ist Mt. Db. Stock ....... eee 103 —105 
100: 49/ Ї er Са > el 3 ка о Mar, July | 35 STOCK .............,. ‚416 0 
1 18 | Videre nr Maxim, А s cu а Уе TEE SU, ае адна dU ец Sami | 
| 0/6 | De 5 per Cent. non-Cum. Preference..| !й—1% | 4 3 0 до ua 1 44% | Do. 4}% Ist Mort. Deb. Stk. .....e.. 99 —102 2 3. 
St | 5% Ро. 5 рег Cent. ron-Cum. Preferred азге | ap G sha a d $1} | Rio Janeiro Tram, Lt & P. Co "******"| 1081 —109j Ж 
St. | 4% | Do 4 per Cent. Ist Mort. Db. Sk (red) 100 —102 | 3 18 A s; н S | 595 | 26,30% CUT BM uot. reus Eos оет E 
100 44% | Do. 4$ per Cent. 2nd Mort. De». (red. 103 —106 4 £ 0 TN mee MS тот. 100 597 Do. $9 yr. Mt. Bnds e PS OPERAE 98. #159 
100) 595 | ро. 5 рег Cent. 3rd Mort. Debs Scrip... :04 —105 | 4 14 3 I $9* | 10531 165 Ie $2} | Sao Рашс Tramway, Li ht & Power Co. oh | 
10% | J. С. White & Co. 6% Cum. Pref. .... 13—14 7 3 0 н, RE e ph Stock Wido deo RN Co! 161 —163 | 6 2 6| 
AES Was d open mete) RAE най age Dee | cse | as SMG euh оа ео, 
A 4% | Do, 4 per Cent. Ist Mort, Debs.......| 9» —65 |6 3 0 | Мау, Nov| * = . Colonia! NES Electricity 
P vi upply, &c. 
| | Telegraphs. | | 10 H^ "Lew e uA Co. 6% Си. Рт.......| 59—68 |500 | 
IO .. | Amazon Telegraph ......., TU BOT Во: | 61 St. 41% | Do. 4$ рег Cent. Co DUE (rad siena MEO 5 35$ | 
100 5% | Do. 5 рег Cent. Debs. (red.) ME NETTES fune, e | I| «e f.. |5% | Do. 5 рег Cent. 2nd Mort. Deb. Stock.. 97 —99 Me 
а ЗО о а И lE SE Calcutta Elec Supply Ord. нь 6-7 B 0 Я 
St. 30/0 Do Preferred „.. eee s WnI-HA 5 6 6 РМУАЕМ | 112 5| 2/6 | Do. 5% Cum. Pref .. died NUES. d 
St. 30/0, Do. Deferred аня Fy eed лб сө. 0 A dd | ARS 1114100, 5% | Calgary Power Co. 5% ist Mort. Bnds...,| 944—95} 2 в 0 | 
St. 4% Commercial Cable 4 per Cent. Deb. Stk. 3 85! —38 3 4 15 6 p S» | "EB 21 100) 7/2$ Canadian Cen. Elec. Co. Com St ja 107 — [10 6 7 6 
10, 6/0 | Cuba Submarine Ord. ............... ...| 31—101 | 517 0 To Ap In" 10 8731100] $34 | Do. 7% Cm. Pi. Stock лень М9 12216 [à о 
10 100| С... Preference 10 per Cent. ...sss....| 171—181 | 5 10 0 Feb. Aug | 11 91100) 5% | Castner Electrolytic Alkali Co.(of U.S.A.) 
3 irect Spanish Ord... ..... eee uke (75 B. 0 0 \ : Š | st Mort. Stl. Debs. .........., „божо 97 —102 | 4 
5 ho ps n per Bent eni. Pref... eoe (SE in |$ 9 9| Apni Oe BA .. Te 509 | weg e ЖЕ of Ontarlo......| 9! —83 | 6 ji о 
/ о. er Cent. Deb. ......... Staal —102 ae 9 | ч . of Vi i 
з... Direct United States Cable. «v» + -> | 4-8 6$ 0 АУ UA 7 Ist Mort. Deb. St. Morse Cont! 87 —9 | 511 0 
100 4196 | Direct West India Cable 44% Rg.Db.(rd.).| 931 —101} 4 9 0 June 4 ec : 4 16 5) .. Indian Elec. Sup. & Trac. Co. c" tn 1 —1$ fe 
St. | 25/0 | Eastern Ordinary .,......... Ави | 135 —138 |5 0 9 | fa My,]y,O. 1361! 135 10s} .. | Kalgoorlie Elec.*Power & Lig. Ora. ...... № — ê | 
St | 12/6 | Do. 3j per Cent. Pref. Stock..........| 84 —85 4 1 6. О a ТЫ | кошын Powe CS SX Qoid Dade. i-i leoo 
St. | 4% | Do. .4 per Cent. Mort. Deb. Stk. (red.).. 1011—1031| 3 17 3 | Ma Мот | | % | Kaministiquia Power С5.5% Gold Bnds...| 102 —104 
St, | 2/6 | Esstern Extension ... 134-133 |5 2 0 | Му; New 103 101$} 5| .. | Madras E. S. Corp. Ord e. 24—31 VS | 
100 4 Sei per Cent. Deb. Stock »-:.:...2| 224—1014 3 19 0 eo dag | ot] OSRE | gee | Мирон E E Со. 6^ Cum, Pret ......| 36 И |... 
25 4 Rasa2.2ad S. Af., 4% Mauritius Sub.Debs 1904—1024 3 18 0 May, Nov ^i. .. ISt. | 59 Do. 5% Ist Mortg Deb. Stock... .. 92 —94 |5 6 6 | 
| 1) 5/6 G.N (of Copenhagen), with Coupon 81 .. 2 71600 Jan, d ^ .. {500 5 Mexican Eles. Light Co. 5% Ist Mort. | 
| inao- opean ТҮТТҮ ТГГІГТТҮҮТТГТҮГ —60 v м ONGS were зе, + зе = 
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1] : 4 tDo. Preference ее, 5 2 6 A J Do 55% Cum. Pref. St. sete вас 103 —]1í 6 £ 9 
Ts 4% Marconi's Tel. LAXAASSRZRAERAJ .. i оой % {st Mort. Gold Bnds. зоо ++ 934—951 5 4 6 
X) 4% | Pacific & Euro pe'n 319 9 Monterey Riy. L. & P. Co.jlst Mort Db.Sk, 99 —92 |5 B 6 
A 1 | We Coast America Кд: 430 on t. Ht. & Power Cap. St. ....| 1531157 | 4 12 3 
COT perinde b 110 0 почасну бо Or St cec 225—235 | 3 16 6 
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es v а OI es | E ^ Ат 5 6 0 
mm 416 0 
rò 
^5 6 
: “a ~ * 


THE BLEOTRIOIAN, MAROH 21, 1911. 


ow 


M a — HH  —— 
> a гї —Єү—— 


ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


(1 : 


NESS 
Dus, | Waer то 
Mar. 22 
High/Low 
est. | est, 
T 1511] .. 
Jan, July | «| .. 
Mar, Sept | 101 = 
t .-"* ee te 
Nov ..,. | «e|. 
May, Nov T 
eb, À 
Feb, dE :39} ien 
Feb, Aug | .. | .. 
Feb, Aug | e] .. 
Feb, Aug | © $ 
June, Dec | 9] 98i 
Jan, July "e 
À Ақ 101 | 100} 
April, Oct | 12| .. 
Jan july 6. | os 
an, July ais 
uly .... 71 2% 
ee 714 ee 
June, Dec ae ee 
Jan, July | „|. 
an, uly oe ee 
оба, 1031 1% 
Sp,DeMrju 12%] 13 
April, Oct oe ee 
April, Oct | 33| 433 
an, July | 43| 4% 
une, Dec 92} 92 
5 99 | 98 
А 1003; 99i 
an, July 1051 oe 
ay eee 61i oe 
May, Noy 45, oe 
jan, July | 102 | e 
ar, Sept | 1474] 141 
May, Nov 12ci 125 
an, July | 110 1084 
у» px 104 .. 
ал, oe oe 
EREXIT 
Mar, Sept ts xs 
Feb, Aug Ps ie 
Mar, Sept | SH 5 
Jan July | 53| e 
Jan, July ке ү: 
.. 1 з 
К». 950 = 
ипе, ес oe ae 
May, Nov | 961 95i 
Feb, Aug | «l| °° 
June, Dec ee oe 
Jan, {чу „| ө 
Jan, July ee ee 
uly TT ee eo 
Jan, July | ** oe 
ae july eq 
an, ju y si ài 
Feb, : 
eb, Аш | be 125} 
.. (991 94i 
1033! 92% 
Feb, A = 
95, ANE 41034] 1031 
May .... e. | ж 
Jan, July =: ыш 
RA 1104 108; 
aa 1014| 1053 
97i 97} 
Е | 162 | 11 
{599 De; | 138 1024 
eb, Aug |; ** i 
Mar, Sept T ?* 
V: 96] Ө 
Jan, July 9 + 
April, Oct | i 6 
* 1 Go| 95 
e: 107 | 1071 
J ыы 2 uly 85 8li 
Jan, July | ej °° 
| April, Oct $ ај 
= 3» 
oq» 91 
А э | 88. 
"à 57| Bn 
^O 1109 | 191 
а i, 2 
. + 91 | t 
F,M ,A,N 29 и 
DAN] 3| - 
А 1 s... ae s 
Jan Tuy | ү 105 
' р uly 106% ee 
агуй. 104 10st 
= 1024 1 
Jaa, Joy | i5 al 


em. 


"nas. 


| d 


Н 


ст у; я 


feu a€ |: 
„ ag) 


„+ 


f * + 
e - 


T 


Hu р 


THE ELECTRICIAN: 


OLDEST WEEELY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


ESTABLISHED, First Series (Weekly) 1861; ‘Second Series (Weekly) 1878. 


№. 1,715. [2.25] 


CONTENTS OF THE CURRENT NUMBER. 


977 , REvIEWS.—contintued. 

[Arnold and La Cour]; Ре- 
viewed by S. P. Smith. 
An Elementary Treatise 


NoTES 
Arrangements for the Week.. 981 


Applications of Electric Heat- 
eec оэ е 9 оосо ө 982 


ПОЕ | À 
Electrical Trades’ Benevolent on Physies [Atkinson]; 
Institution а... 982 Monographien über ange- 
wandte Elektrochemie. 


The Non-Salient Pole Turbo- 
Band XXVI. Die Elektro- 


Alternator and its Charac- j 
teristics. By Stanley P. lytischen Prozesse der 
' Illustrated.. 983 Organischen Chemie 


Smith, B.Sc. 
National Physical Laboratory. 
Illustrated. Concluded .. 986 


[Moser and Haber]. 
On Resistances with Current 
and Potential Terminals. 


Note on an Electrical Tre- 
velvan Rocker. By №. Н. 
Eccles, D.Sc. Illustrated.. 988 

Patents in 1910 ...... 989 

Carbon Granules for Tele- 
phone Transmitters, By A. 
Brookes, B. Пи. не 

Small Electric Lighting 
Plants. By C. Bell Walker 991 

Inherent Speed Regulation of 
the Direct-Current Shunt 


LLL э 


990 


By G. F. C. Searle, M.A,, 
F.R.S. Illustrated ...... 999 
Street Lighting Statistics ..1005 
CORRESPONDENCE а... .1005 
Localisation of Hiyh-re- 
sistance Breaks (У. К. 
Cornish). 
А Telephone Anthority 
(Herbert Laws Webb), 
Electricity Meters, with Notes 


Motor. By E. W. Short.. 992 on Meter Testing.—Dis- 
Faraday Society.......-- ‚.. 995 CUSSION soseer. bud gs ... 1004 
The Best Type of Steam Parliamentary Intelligence ..1006 

Boiler............ —€— 995 | Lecar INTELLIGENCE ........1008 
Researches on Multiplex Tele- Municipal, Foreign & General 

phony. By Ernst Huhmer. . Notes ............ cocco 1009 

Illustrated ....... ....... 995 | Trade Notes and Notices ..1011 
ELECTRICITY IN MINES ...... 996 | Companies’ Meetings апа 
REVIEWS .............„.... 898 Reporte ...... «coco. 1015 

Die Wechselstromtechnik Companies’ Share List  ....1015 


hd 


Ж— eS a 
COMMERCIAU AND INDUSTRIAL SUPPLEMENT. 


Gas and the Coronation.... еее жя но ое зо sets. 205 
Small Telephone Switeliboards. Illustrated .................. 206 
Rotary Type Switches. Illustrated ............ е esos s. 208 
Coronation Illumination Devices.— The Sun Electrical Co. Illus. 210 


NOTES. 
Municipal Wiring. 

F ROM time to time we notice complaints of illegal or un- 
fair trading by municipal authorities, but we have seldom 
heard of a complaint with such little substance in it as that 
made by Mr. Bury at the recent meeting of the Wrexham 
Gas Co., against the local municipal electricity department 
and Mr. W. С. PickvANCE, its engineer and manager. The 
electricity department was charged by Mr. Bury, the chair- 
man of the Company, with the heinous offence of canvassing 
the Gas Company's customers and with having substituted 
a A for gas lamps for street lighting There 
B. | egal or unfair in this ;in fact, Mr. PICKVANCE 

У doing his duty in developing the undertaking under 
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his control in а legitimate жау. Mr. Всву went on to 
threaten the electricity department with legal proceedings, 
and referred to the Leicester case. Yet the judgment of 
Mr. Justice NEVILLE in that case only decided that it was 
ultra vires for а municipal electricity department, which was 
supplying electrical energy under a Provisional Order, to 
undertake wiring and fitting work. The department can, 
however, make arrangements with local contractors for 
wiring consumers’ premises and for letting on hire and ex- 
hibiting motors, cooking and heating apparatus, &c. There 
are many precedents for this course, which seems to us to be 
an equitable one. The arrangements at ITaiumersmith and 
Beckenham mentioned in another column may be cited as 


cases in point. 
== 


WE аге not advocates of municipal trading except in 
those cases where private enterprise 1s not capable of meet- 
ing publie requirements, and in most towns there are, or 
should be, sufficient wiring contractors able and willing to do 
all the wiring work that is required. In fact, many local 
authorities who possess powers to undertake wiring and 
fitting prefer to allow contractors a free hand rather than 
engage in the petty detail work of wiring. When Corpora- 
tions engage in this work the struggle is apt to be so unfair, 
so one-sided, that the local contractors are soon compelled 
to retire from the business, thus leaving the municipal 
authority in possession of a monopoly of fitting work, 
which, apart from the ethics of municipal trading, is highly 
undesirable. On the other hand, we think that municipal 
electricity departments should have definite powers in re- 
gard to the letting on hire of electric heating and cooking 
apparatus, &с. They are obliged to supply electricitv for 
all purposes, and reasonable powers for carrving on their 
undertakings on the most modern lines should therefore 
also be conferred upon them so as to enable them to com- 
pete successfully with the gas undertakings. 


— a 


The Non-Salient Pole Turbo-Alternator, 

THE introduction of the non-salient pole type of alter- 
nator some years ago bv Mr. CHARLES Brown has doubtless 
been one of the leading factors in the development of the 
turbo-alternator ; indeed, this form of rotor seems to be 
the only practical arrangement for a two-pole machine. In 
the present issue we give an abstract of a Paper read by 
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Mr. 8rANLEY P. Smitu before the Birmingham Local Section 
of the Institution of Electrical Engineers on this subject. № 
will be remembered that in a Paper read last vear before 
the Institution, Mr. Mites WALKER dealt mainly with the 
mechanical aspect of this question, whilst the present Paper 
is devoted to the electrical properties of the non-salient pole 
machine. From the conclusions reached by Mr. SMITH т 
his Paper—which seems to be the most exhaustive treat- 
ment of this tvpe of machine that has yet been published — 
it would appear that the cvlindrical tvpe of field magnet 
considered forms a practically ideal machine under all con- 
ditions of load. The calculation of the open-circuit char- 
acteristic ix not quite so simple as that in a salient pole 
machine, owing to the fact that the distribution of the rotor 
winding has to be taken into account, but the author shows 
clearly how this characteristic can be deduced from the dis- 
tribution of the flux in the air-gap, just as the similar case 
for the induction motor has been deduced bv ARNOLD and 
others. In addition to the various advantages of the non- 
salient pole tvpe of machine discussed in the present. Paper, 
it would also seem to have a useful application in single- 
phase work.for the metal wedges used for closing tlie slots 
form an admirable damping winding for the field svstem of 
large single-phase traction generators. 
т 

Electricity v. Gas on Trains. 

IN a leading article commenting on the terrible railwav 
accident at Hawes Junction last December, the * Journal of 
Gas Lighting ^ saw fit to criticise those of their contem- 
poraries in which it was suggested that gas was the cause of 
the fire in that fatal disaster. Indeed, our contemporary 
made the statement, which at the time must have seemed 
ridiculous even to the most ardent gas enthusiast, that there 
was not an atom of eridence to support such a theory. The 
report of Major J. W. PRINGLE, R.E., to the Board of Trade, 
which Вах been issued this week, should provide our contem- 
porary with food for thought and, possibly, sarcastic com- 
ment. The Inspector states, after hearing all the evidence, 
that the origin of the fire was " compressed ой gas stored in 
the evlinders under the first two coaches." Moreover, after 
raising the hopes of gas engineers by remarking that gas 
has many practical advantages over electricity as à source 
of illumination, which make it worth while to consider 
various suggested safeguards for minimising the risk of fire, 
he concludes that, even with every possible improvement 
and precaution. electric lighting will still be the safer method. 
On grounds of safety, therefore, he recommends its adoption 
wherever possible, especially on long-distance and express 
trains. Jt only remains now for the railway companies to 
take steps to carry out the recommendations of the Inspector. 
Recommendations are also made in regard to the use of 
steel for the framework of coaches and the desirability of 
emploving coaches of equal weight. 

— À 
Qualifications of Engineers. 

Ix his recent presidential address to the Institution of 
Mechanical Engineers, Mr. i$. В. ZtriNGTON dealt, among 
other subjects, with the qualifications desirable in an engi- 
neer and the auestion of examinations as a test of traming 


before admission to the Institution. We think there is a 
great deal of truth in Mr. ELLINGTON`S criticism that the 
whole danger in the modern system of training engineers 
hes in deferring the time of responsible work until too late in 
life. Young engineers now start their career two or three 
vears later than they did 50 vears ago, although much better 
equipped for their work. Nevertheless, the qualifications 
required of the young engineer are always on the increase, 
and, therefore, it 13 difficult to cut down the time of pre- 
liminary training. It may perhaps be urged that the 
colleges are attempting too much; but if that view were 
acted upon, the probable result would be that the young 
engineer would, later on, have to spend more time in work 
equivalent to apprenticeship. In some ways that might be 
preferable, because the knowledge so obtained would be 
gained under strictly commercial conditions, and there is no 
question that one of the defects of the technical college 1s 
that the conditions are not commercial. On the other hand, 
if the college is left behind prematurely there is a tendency 
to forget the more theoretical parts of engineering, and here 
it may be that an examination test аз а preliminary to mem- 
bership in the Institution might prove advantageous. In 
many Ways an examination is not a test that is altogether 
desirable, but we are inclined to think that it 1s of some value, 
for the simple reason that it requires the young engineer to 
keep in touch with theoretical matters. After the student 
has finished his college course he often finds very little appli- 
cation for the theoretical parts of engineering, and promptly 
assumes that they are of little value; and later, when he 
finds that thev are of use, he has lost sight of them and 
cannot regain the lost ground. Asa preventive of this state 
of mind an examination may be very desirable. 

TT 
Research Work by Institutions. 

Mr. ELLINGTON also referred in his address to the valuable 
researches which have been carried out from time to time by 
the Institution of Mechanical Engineers. These are well- 
known, and consist of investigations on riveted Joints, 
allovs, friction, gas engines, marine engines, steam jackets 
and the steam engine. It has always appeared to us a pity 
that the Institution of Electrical Engineers should not 
follow some similar course, and make themselves respon- 
sible for researches into electrical matters. of which there 
can be no dearth in an industry that has grown so rapidly 
as the electrical industry A certain amount of research 
has no doubt been done at the instigation of the Institution 
(for example, in connection with the Wiring Rules), but it 
does not come to light as research for which the Institution 
is responsible, and consequently the credit for it is lost. 
Of course, there 1s the question of funds necessary for work 
of this kind, and such funds are not very plentiful at the pre- 
sent time; but we are inclined to think that a good deal 
could be done in the way of stimulating research in desirable 
directions without providing much financial assistance, as 
there are many colleges (not to mention the Nacional Phy- 
sical Laboratorv) where researches could now be carried 
out, and where, in ай probabilitv, thev would be carried out 
gladly if indications were given that such investigations 
were desired by the Institution. 


bud 
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The London Electrical Engineers.—Past and present 
members of this Corps will learn with great regret of the death 
of C.S.-M. J. Cotton. R.E., who has been one of the sergeant- 
instructors for the past 10 vears. Не died very suddenly, ard 
leaves a widow апа family of seven young chi!dren in very poor 
circumstances. Efforts are being made by members of the 
Corps to show their appreciation of the work of the deceased 
in some practical wav, and a subscription list is, therefore, being 
opened. It is hoped that any past members of the Corps who 
knew “John Cotton,” and who would like to participate in 
helping his widow ard family, will send 1n their subscriptions to 
Major J. H. S. Phillips at Headquarters without delay. 


“Sound Vibrations Produced by Electric Sparks."— 
EnRATUM.—We much regret that the letter from Prof. T. 
Mather, F.R.S.. on.this subject in our last issue appeared over 
the signature “ F. Mather.” Our readers will probably have 
alreadv rectified this mistake for themselves. 


Electric Vehicles in Cleveland (U.S.A.).— The “ Elcetrical 
World " mentions that Cleveland, Ошо, with its 500.660 
inhabitants, has po less than 1.860 electric automobiles in 
daily use. This number is one-third of the total number of 
gasoline cars, and is the largest ratio of electric vehicles per 
capita for anv citv in the United States, although Chicago has 
a greater total number of electric automobiles, namelv, 2,400. 
The reasons for the extensive development of the accumulator 
vehicle at Cleveland are the level nature of the roads, the pre- 
sence of several large automobile manufacturers in the city 
and the low rate at which electrical energy is supplied for 
charging. About 75 per cent. of the electric vehicles are 
re-charged in private garages, mercury-arc rectifiers being 
largely installed. | 


Wireless Interference with Electric Lighting.— The “ Elec- 
trical World ” states that the wireless equipment of two Denver 
boys has been causing the electrical fittings in their neigh- 
bourhood to caper queerly for several weeks. About three 
o'clock in the afternoon, or just as the boys got their wireless 
apparatus workirg, the fixtures in the houses near by would 
splutter and sizzle and pop, and sometimes in the evening there 
would come а loud bang, and out wou!d go the lights. The 
mystified inhabitants of that part of the city complained to 
the Denver Gas & Electric Co., with the result that there was 
an Investigation and the wireless apparatus was discovered. 
The generator, it appears, derived its power from one of the 
electric company's services, ard the “ kick-back " current from 
the apparatus is supposed to have caused the trouble in other 
folks’ houses. 


Visit of T.M. the King and Queen to the Central Tele- 
graph Office.—The King and Queen, accompanied by the Prin- 
cess Mary, visited the Central Telegraph Office last Friday 
during the afternoon. They were received by the Postmaster- 
General, Major W. А. J. O’Meara, C.M.G. (engineer-in-chief), 
and the various chief officials of the Pest Осе, Their 
Majesties made a long tour of inspection through the differert 
departments, and were shown all the prircipal instruments ai d 
apparatus used in the despatch ard receipt of telcgrams. 
During the visit greetings were received from the postal staff 
at Birmingham, Edinburgh and Dublin, while messages were 
also received from the postal administrations in Paris, Berlin, 
Vienna, Rome, Budapest and Brussels. Ву the King’s com- 
mand telegrams of acknowledgment were sent to all these 
cities, 

"The Variation cf the Ionisation with Velocity for the 
В Particles,"—In a Paper on this subject read by Mr. W. 
Wilson before the Roval Society the author stated that rays 
of different speeds were separated, by mears of a magnetic fieid, 
from the heterogeneous beam given out by the active deposit 
from radium, The relative numbers of particles correspord- 
Ing to the different specds were determircd bv measuring the 
Charges gained per second Бу an insulated copper vessel which 
was placed in the path of the ravs ard was thick enough to 
absorb them completely. The cerrespor.dirg tonisations were 
determined by a separate experiment, ard were corrected for 
scattering; of the ravs by the walls of the ‘onisetion vessel. The 


— R 


results obtained were as follows : The ionisation produced per 
centimetre by f-particles in free air varied inversely as the 
square of the velocity, between the limits examined. The 
ionisation in a thick copper vessel was rot connected with the 
velocity by any simple law, but could be approximately 
represented by I—4(c— v), where I was the ionisation, v the 
velocity of the particles ard k and c constants. 


Regenerating Old Battery Plates.—We recently had the 
opportunity of inspecting at the garage of the Krieger Electric © 
Carriage Synd. a process which has been devised by Мг. E. Н. 
Naylor, of the Regenerating Battery Co., for this purpose. The 
process employed is briefly the following: When a battery 
becomes unfit for further use the negative plates are taken and 
treated with chloride of sulphur, baked for a short time and 
reduced electrolytically to eliminate all impurities. They are 
then in a neutral cordition, neither positive nor negative. The 
plate is, however, it is claimed, more uniform and porous, while 
the treatment that it has been given has caused the material 
to expand and fill up the cracks. These plates are then 
formed into positives and negatives in the usual way ard com- 
bined to form a regenerated battery. It is stated that, apart 
from the saving effected bv the regeneration of exhausted 
plates, the regenerated batteries have a longer life ard an 
efficiency of 10 to 15 per cent. higher than the original batteries. 
The process can be repeated when the regenerated battery is in 
turn worn out, provided the foundations of the plates remain 
sound. Twenty regenerated batteries are already employed 
by the Krieger Nynd., and others are in preparation. & The 
plates are received by them unformed, and сап be stored 
without deterioration until they are required. 

Revolving Spark-gap.--A patent has been granted in the 
{ниса States to Мг. William Dubilier for a rotating spark- 
gap. This is shown in the accompanying figure, the construc- 
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tion being such that the distarce between the electicdes can 
be varied by turning the part numbered 29. Mr. Dubilier 
states that this form can be used in air for power up to 5 kw. 
without any trouble. Experiments have been tried with this 
gap.runnirg in air at а speed of about 2,6C0 revs. per min. 
Current was supplied at a frequency of 60, and the results 
obtaincd were much better than those with the ordinarv spark- 
gap. Practically urdamped cscillators were obtained by 
supplvirg continuous current at 240 volts, the length of gap 
being very small ard the corderser having а mica dielectric. 
A form is also used with the axis vertical, so that oils or pases 
can be allowed to flow through the gap. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Assab — Perim .............. ... July 8, 1909 ... — 
Malta— Tripoli........... ......... April 20, 1910  ... — 
Latakia— Palura ..... дн Мау 26, 1910 ... — 


Tourene А тоу 
Teneriffe—St. Louis .. ... ..... 
Constantinople—Odeasa......... 
Zante Corfu ca eso ye 
Cayenne—Salinas ............. 
PatLurst—Bissao ........ . 


"697228540997 * 


Sept 25, 1910 ... = 
Oct. 27, 1910 .. — 
Feb. 14, 1911 Mar. 27. 1911 
Feb. 26, 1911 Mar. 21. 1911 
Mar. 13, 1911 ... — 
\М пр. 22, 1911 ... == 
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Electric Traction in Germany.— According to а report from 
Berlin, the Prussian House of Deputies have adopted the 
Government's proposals for spending £2,500,000 on the elec- 
trification of the State railways. The sections on the elee- 
trification of which this money will be spent were detailed on 
р. 2 of our issue of October 14, 1910. 


Stamping Electricity Supply Contracts.—It is generally 
understood that the effect of sec. 19 of the Electrie Lighting 
Act, 1909, was to exempt from ad valorem duty agreements 
for the supply of electricity, although a fixed minimum pay- 
ment be contracted for. We learn that recently in Birmingham 
the Inland Revenue Department have resumed the practice 
of insisting that all agreements guaranteeing a minimum sup- 
plv require an ad val;rem stamp. 


Constantinople.—On Monday the Legislative Chamber 
ratified the telephone concession for Constantinople and 
suburbs granted in November, 1909, to ап Anglo-French- 
American syndicate (for which Mr. H. Laws Webb has been 
acting). A Bill has been approved authorising the formation of 
an Ottoman company to work the concession, which has been 
granted for 40 vears, the Government reserving the option to 
purchase the undertaking after 10 vears, and to benefit to the 
extent of 15 per cent. of the gross revenue of the company. 


London, Brighton & South Coast Railway Electrification. 
On the authority of Mr. W. Forbes, general manager of the 
Company, a denial is given to statements which have been 
made regarding any proposed complete electrification of the 
company's lines. 

The facts are (says “ The Times 7) that. encouraged by the success 
which has attended the electrifieation of their South London line, the 
Company are now engaged in equipping for electric traction an additional 
15 miles of railway, including the City and West End routes to the Crystal 
Palace. The lines, which are new being converted, and work on which 
will be completed in Мау. extend from Peckham Rye to the Crystal 
Palace and Norwood Junction. Work is also proceeding on the eléctri- 
fication of the line from Norwood Junction to Selhurst. where new 
carriage and repair shops for the electric trains are in course of erection. 
This is the only work at present authorised, though it will almost cer- 
tainly be followed in the course of a few months by the electrification of 
the whole of the Croydon route; and conversion of other small sections 
of suburban route may be afterwards decided проп, There isno present 
Intention of procecding withany scheme of general electrification beyond 
these routes. The contractors for the electric line and the engineers 
are preparing a scheme for electrification of the main line from Crovdon 


to Brighton, which will probably come before the directors in about 12 
months’ time. 


Electricity Meters Approved by the Board of Trade.—The 
Board of Trade have approved the following meters: | 

Westinghouse Туре N polyphase watt.hour meter (pattern. No. 
159.458. constructed ах described in specifications and drawings No. 
2.547) for the measurement of electrical energy supplied on the constant 
pressure, two or three-phase, and three or four-wire a.c. systems. 

Westinghous^? Type А polyphase watt-hour meter (No. В 73.906: 
specifieations and. drawings No. H 2,546) for constant pressure two- phase, 
four-wire and three-phase three-wire a.c. systems, 

Hookham two rate meter (No. 245.638 >) specification and drawing 
No. Н 3.687) for constant pressure с.с. system. 

Ferranti polyphase watt-hour а.е. meter (No. 246,339; specifications 


and drawings No. 2,583) for constant. pressure, two or three-phase and 
three or four-wire a.c. systems. 


Three- phase induction watt-hour meter, Туре D 3. deposited by the 
Electrical Со. (No. 580,108 ;. specification and drawings No. H 2,551) 
for constant-pressure three-phase three-wire a.c. system. 

Aron polyphase motor meter, Туре H (No. 15,905: specification and 
drawings No. Н 2.520) for constant pressure two or three-5nase and three 
or four-wire a.c. systems. 

Electric Winding.—In an original communication accepted 
by the Council of the Institution of Electrical, Engineers for 
publication in the * Journal " the author, Mr. G. Stjernberg, 
discusses mathematically the problems of electrice winding. 
The results of his investigation mav be summarised as follows : 

Cylindrical Dram with Balance Rope. (1) The size of a winding motor 
for a given arrangement of the mechanical part and a given useful load 
depends upon the value MS/QT?, which decides the torque, and the 
value of S/T, which determines the temperature rise (where Ме equiva- 
lent mass moving at rope speed to represent inertia of all moving parts 
of gear, ХО depth of shaft. Q equivalent load useful load/shaft efti- 
ciency. and Т total time of wind). (2) The form of the speed diagram 
intluences the size of the motor when direct-coupled. or for а fixed ratio 
of gearing, not more than 5 per cent, for values of MS/QT? not exceeding 
0:2, and not more than 10 per cent. for values of МАСТ? not exeeeding 
0.4. With cared. motors, if the maximum motor-spoed is given, the 
value of r (maximum specd/average speed) has a very great intluence 
upon the size of the motor, which is then larger the larger the value of r. 


‚ under (4) gives the sum of motor lo: 


(3) The temperature rise of a winding motor under 
ditions can be ascertained by running the motor at 
load corresponding to the R.M.5. torque. ( 
can be ascertained by running the motor at 
torque equal to the R.M.8. torque. 


actual working соп- 
average speed with a 
4) The electrical efficiency 
average speed developing a 
(5) With resistance control a test as 
sses and the resistance losses. The 
| are equal to the motor losses taken over the 
diagram. The resistance losses stand in the same proportion to the mecha- 
nical output as during actual winding if no braking occurs, (6) Resis- 
tance control can, with the limitations given in the Paper, not be con. 
sidered for values of MS/QT? larger than about 0-25. Asa rule, in con- 
sideration of the peak load the limiting value is smaller still, The most 
suitable values of MS/QT? are (0-1. to 0-2. (7) Ward-Leonard control 
with cylindrica] drum сап be used for values of МОТ? up to about 
0:35. With Koepe dises, however, the maximum value is about 0-25. 

Cylindrical Drum without Balance Rope.—(8) The effect of leaving out 
the balance rope is to increase the RMS. valu 


! e of the torque diagram by 
about one-half the torque produced by the full leneth of rope. For 


values of MS/QT? smaller than 0-2 the increase is somewhat less, and some- 
what more for values 220-2, (9) If we desire to work without braking, 
the value of MS/QT? for which resistance control is suitable is reduced 
in proportion to (1— W/Q), that is, И can only come into question for 
values smaller than about 0-15. (10) Ward-Leonard control сап he 
used within the same limits as before, but the motors are then much 
larger and the eflicieney considerably less. (11) When testing the wind. 
ing motor as under (5) the diagram efficienev has to be separately dealt 
with. (12) Different winding systems and best results cannot be cor- 
rectly compared without taking into consideration the value of MS/QT? 
and the value of M/Q so far as it is inherent to the хумо. Lf no balance 
rope is used the value R/Q must also be considered. 


Current Topics. 


Subjects of current interes? dealt with in this issue include 
the following :— 


motor losses during time T 


——— — 


Mr. С. Е. С. Searle contributes an article on ** Resistances with 
Current and Potential Terminals.” 


Мг. A. Brookes contributes an article оп‘ 
Telephone Transmitters.” 


Some of his recent work on multiplex telephony is described by 
Mr. Ernst Ruhmer, 


The Comptroller-General of Patents h 
year 1910. 


Carbon Granules for 


as issued his report for the 


We conclude our abstract of the report on the work of the National 
Physical Laboratory during the past year. 

Some interesting statisties as to street lighting bv electricity and 
gas have been tabulated by Мт, H. Tomlinson Lee. chief engineer of 
Wimbledon electricity department. 

At a recent meeting of the Birmingham Loeal Section of the Insti- 
tution of Electrical Engineers Mr. S. P. Smith read a Paper on “ The 
Non-salient Pole Turbo-alternator and its Characteristies.” 

We give an account of the discussion at the meeting of the Institu- 
tion of Electrical Engineers last week, when Messrs. A. T. Ratcliff 
and A. E. Moore read their Paper on '* Electricity Meters, with notes 
on Meter Testing." 

Ап interesting diseussion on the merits of various tvpes of boilers 
took place recently at a meeting of the Yorkshire Local Section. 

We give an abstract of Dr. W. Н. Eccles’ recent Physical Society 
Paper, entitled “ Note on an Electrical Trevelyan Rocker," 

In his concluding Cantor lecture on “ Applications of Electric 
Heating " Prof. J. A. Fleming considered the applieation of eleetri- 
city to heating and cooking for domestic purposes. 

Мг. С. Bell Walker recently deseribed. at a meeting of the Bir- 


mingham and District Electric Club, an automatic eleetrie lighting 
plant. 


Hammersmith (London) Works Committee have adopted а scheme 
of the Electricity Committee for improving the lighting of the 
borough, and the Electricity Committee have prepared a scheme for 
the supply on hire of wiring and fittings required for external lighting. 

Municipal Loans.—During the past week inquiries were held into 
the applications of Kettering Council to borrow £13.100 and Atherton 
Council to borrow £5,000. Wood Green Council have decided to 
apply for sanetion to borrow £20,000 tor electricity supply purposes, 

Companies Meclings, dc.—At the meetings of the Newcastle- 
upon-Tyne Electric Supply Со. and the County of Durham Electrical 
Power Distribution Co. on Wednesday the chairman. Dr. J. T. Merz, 
gave interesting accounts of the progress of the companies. 


PERSONAL NOTES. 
Mr. W. G. Bond. who has been connected since 1899 with the 


British Electric Traction Co., has taken over the general manager- 


ship of the traetion and power undertaking operated by the 
Birmingham & Midland Tramways Joint Committee, 
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OBITUARY. 


LaDY KenNEDY.—We regret to record the death of Elizabeth 
Verralls Kennedy, wife of Sir Alex. Kennedy, which occurred on 
Monday last. The death was due to heart failure after a long illness, 

M. B. CoTTERELL.—We also regret to record the death of Mr. M. В. 
Cotterell. a director of Veritvs Limited, at Manchester on March 14. 
Mr. Cotterell, who was 41 years of age, had been in the service of the 
Company about 20 years. 


APPOINTMENTS VACANT AND FILLED. 


Walsall Corporation require a competent electrical engineer to act 
as assistant engineer in their electricity department during the illness 
of the chief engineer. Applicants must be thoroughly trained elec- 
trical engineers. with experience of e.h.t. two-phase work and of high- 
pressure water-tube boilers, Salary £300 per annum. The appoint- 
ment will be for six months. Applications to the town clerk. Mr. 
John R. Cooper, by Saturday, April 8. 


The Bombay Electrie Supply Co. have a vacaney for a charge engi- 
neer for their new generating station. Commencing salary R.375 
per month (£300 perannum). Applications to the Engineer, Bombay 
Co., 1. Kingsway, London, W.C. 

Lieut. W. C. H. Prichard. R.E., has been appointed an instructor 
at the School of Electrie Lighting, Portsmouth. 


INSTITUTIONS AND SOCIETIES. 


Iron and Steel Institute —The Bessemer Gold Medal of this Insti- 
tute has been awarded to Prof. Henri Le Chatelier for his great ser- 
vices in the advancement of metallurgical science. The presentation 
will be made by the Duke of Devonshire at the annual general meet- 
ing in London in May. The Andrew Carnegie Medal for 1910 has 
been awarded to M. Félix Robin. of Paris, © 

Birmingham Section of the Institution of Electrical Engineers. — 
The following members of this Section will be submitted for election 
to the committee for the session 1911-12 at the annual general meet- 
Ing of the Section to be held on May 3rd: Past Chairmen—Mr. В. А. 
Chattoek, Prof. С. Карр, and Mr. В. К. Moreom. Chairman—Mr. 
М. Railing. Vice-chairman—Mr. А. M. Taylor. Committee— 
Messrs, J. Н. Barker, W. С. Goodchild, M. Kloss. W. J. Larke. Е. M. 
Lea, Е. J. Moffett. D. К. Morris, С. Е. С. Shawtield, W. E. Sumpner, 
M. Solomon, J. J. Steinitz апа В. Threlfall. F.R.S. Hon. Secretary 
—Mr. Н. B. Matthews. | 


Institution of Municipal and County Engineers. —At a meeting of 
this Institution held at Torquay on Saturday last, the Dolter surface 
contact system was under discussion. Mr. Н. A. Garrett. borough 
engineer of Torquay. read a Paper on this system of traction, which 
after а four years’ trial had just been superseded by the overhead 
trolley system in that town. The service, he said. had been good and 
the public were well satisfied. but difficulties had been experienced 
with the studs, some of which remained '']ive" after a car had 
passed, and a greater number failed to act at all. Another difficulty 
was that water got into the boxes. The introduction of an oil heavier 
than water caused a slower movement of the lever. resulting in an 
are being set пр, which carbonised the oil. The change-over to the 
trolley system. however, was only desired by the tramway company. 

Coun. Руке, chairman of Torquay Tramway Committee, thought 
the Dolter system was the best surface contact system that had been 
Introduced. and said they were all sorry a change-over had taken 
place. In their opinion it was purely a question of economy tne 
surface contact system costing more to operate. 

Faraday House Old Students’ Association.—We are informed that 
the annual dinner of this Association will be held at the Holborn 
Restaurant, W.C., on Wednesday. April 26th. at 7 for 7:30 p.m. The 
president for the year, Mr. H. H. Perry, of the North Metropolitan 
Electric Power Supply Co.. will be in the chair. All Faradians who 
Wish to be present are asked to communicate with the honorary 
Secretary at Faraday House. 

Manchester Section of the Institution of Electrical Engineers.—The 
ollowing committee for the session 1911-12 were elected at the 
annual general meeting : Chairman—Mr. W. Cramp. Vice-chair- 


man—Mr. J. Frith. Members—Messrs. С. J. Beaver. А. А. Day, 
M. В. Field. G. Layton, T. L. Miller. S. L. Pearce. C. F. Smith, C. D. 
Taite. B. Welbourn. P. P. Wheelwright, E. Marchant, E. Rosenberg. 
Past Chairmen—Messrs. Miles Walker, S. J. Watson and J. S. Peck. 
Hon. Secretary and Treasurer—Mr. Н. №. Wilson. Assistant Secre- 
tary and Treasurer—Mr. А. L. Green. 


Association of Engineers-in-Charge.—The annual dinner of this 
Association took place on Saturday last at the Holborn Restaurant, 
Capt. Н. Riall Sankey being in the chair. About 300 members and 
guests were present, including Eng.-Rear-Admiral J. T. Corner, 
R.N.. Mr. W. T. Hatch. Dr. Н. $. Hele-Shaw, F.R.S.. Mr. G. C. 
Isaacs, Mr. W. Н. Patchell, Judge Rentoul and Mr. E. G. Rivers, 

The loyal toasts having been duly honoured, Judge RENTOCL pro- 
posed the toast of “ The Association." The speaker remarked that 
the position of the engineer-in-charge was one of the greatest respon- 
sibilitv, and the profession of engineering was one to which any man 
might be proud to belong. 

Capt. Н. В. Sankey, in responding. briefly detailed the work of 
the Association. whose object he said was to improve the knowledge 
and capacit y of its members, 

Мг. W. Н. PaTCHELL. in proposing the toast of ** Scientific Pro- 
gress.” pointed out that in England laboratories had been neglected, 
and foreign nations had. therefore. gone ahead in certain directions, 
This was not always so. however, and he instanced wireless tele- 
graphy as a case in point. 

Mr. GoprREY Isaacs, who responded to this toast in the unavoid- 
able absence of Mr. Marconi, gave а very interesting account of the 
progress and prospects of wireless telegraphy. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 31st (to-day). 

STUDENTS’ SECTION. oF THE Institution oF CIVIL ENGINEERS. 

Spm. Meeting at Great George-street. Lecture on “ The Uses of 
Chemistry in Engineering," by Mr. James Swinburne, F.R.S. 
Lecture II. 

Roya INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse ‘on “ Travelling 
at High Speeds on the Surface of the Earth and Above It," by 
Dr. Н. S. Hele-Shaw, F.R.S. 


SATURDAY, April 1st. 
Rovar INSTITUTION. 
à p.m. Meeting at Albemarle-street. Lecture on “ Radiant Energy 
and Matter," by Sir J. Г. Thomson, F.R.S. Lecture V. 


TUESDAY, April 4th. 
INSTITUTION OF Сики, ENGINEERS. 
8 p.m. Meeting at Great George-street. Papers on “ The Improve- 
ment of Highways to Meet Modern Conditions of Traffic," by 
Mr. J. W. Smith and on “ Recent Development in Road. 
Traffic. Road-Construction and Maintenance," by Mr. Н. Р. 
Maybury. | 


WEDNESDAY, April 5th. 
YORKSHIRE SECTION OF THE INSTITUTION or ELECTRICAL ENGIN EERS. 
? p.m. Meeting at the University, Leeds. Paper on = Public 
Electric Supply in Country Districts," by Mr. W. B. Woodhouse. 


THURSDAY, April 6th. 
Rovar INSTITUTION. 
4 p.m. Meeting at /— Albemarle-street. Lecture on “ Surface 
Combustion and its Industrial Applications," by Prof. W. A. 
Bone, F.R.S. Lecture II. 
IsriTUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Victoria Embankment. Paper on ** Wireless 
Telegraphy in Relation to Interferences and Perturbations,’ 
by Mr. J. E. Taylor. 
RÖNTGEN Society. 
8.15 p.m. Meeting at King's College. Strand, W.C. Papers on 
" Secondary Raya,” bv Prof. С. G. Barkla and on “ An Im- 
provement in High Tension Discharge Apparatus,” by Prof, Е. 
Wilson. 
FRIDAY, April 7th | 
BritIsH ScrENCE GUILD. 
брт. Annual Meeting at Mansion House, London. (The hour 
has been changed from 4 p.m.) 


Rovar INSTITUTION. 
9p.m. Meeting at Albemarle.strect. Discourse on “А New 
Method of Chemical Analysis," by Sir J. J. Thomson, F.R.S. 


SATURDAY, April 8th. 
ROYAL INSTITUTION. | 
4 p.m. Mecting at  Albemarle.street. Lecture оп“ Radiant 
Energy and Matter," by Sir J. J. Thomson, F.R.S. Lecture VI. 
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APPLICATIONS OF ELECTRIC HEATING. 


In his fourth and concluding Cantor lecture of this course Prof. 
J. A. Fleming on Monday evening last, at the Roya! Society of Arts, 
.discussed the domestic applications of electric heating, dealing with 
the heating of water, the cooking of food and the warming of rooms. 
In spite of the inclement weather, a larger audience were present 
than at the preceding lectures, and the various points made by Prof. 
Fleming in favour of electrical methods were undoubtedly keenly 
appreciated. Before turning to the main subject of his lecture, Prof. 
Fleming mentioned that he had apparently done some injustice in 
his last lecture to the importance of the calcium carbide industry, 
and his attention had been called by а correspondent to the fact that 
250,000 tons of carbide were produced in 1909, over a quarter of a 
million horse-power being involved. 

As regards the heating of water, to heat 1 pint from 60°F. to 212 Е. 
in 10 minutes required 330 watts. To heat this body of water а good 
electric kettle would consume about 60 watt-hours and have an 
efficiency of 90 per cent., whilst a gas ring and kettle would take about 
6-7 cubic ft. of gas at a cost of about 0-021d. (taking gas at 2s. 6d. 
per 1,000 cubic ft.), the efficieney of the apparatus being therefore 
about 55 per cent. The simplest type of electrica! apparatus for 
heating water was an immersion heater (of which one by Messrs. 
Isentha! & Co. was instanced), whilst in the * Therol " heater of 
Messrs. Spagnoletti the heating element was also surrounded by the 
water. Inatest on this last- mentioned apparatus, carried out at the 
manufacturers’ works the other day, Prof. Fleming found that a 
consumption of 300 watts for 24 hours enabled 38-4 gallons of water 
at 110°F. to be obtained, the cold supply being at 50°F. The 
efficiency of the apparatus was therefore 92 per cent. An accelerator 
was also fitted to the ** Therol " heater, which automatically switched 
in an additional heating element, taking 1,000 watts, whenever the 
temperature of the main body of water fell below a certain limit. 
The * Therol " heater would be much appreciated when hot water 
was required early in the morning or late at night, since it provided 
an ever-ready supply. 

The provision of hot water on a large scale did not offer great scope 
for electricity, which would have to be supplied at something like 
1/20d. per unit to compete with a large coal-fired boiler. "There was 
considerable scope in domestic service, however, for the inefficiency 
of the ordinary kitchen apparatus was rarely appreciated and had 
seldom been measured. 

Considering next electric kettles. the lecturer emphasised the 
importance of ascertaining the efficiency of a kettle before pur- 
chasing. Аз typical of the modern electric kettle, he instanced a 
2-pint Prometheus kettle, which showed an efficiency of about 90-5 
per cent.. and mentioned that there were numbers of good electric 
kettles having an efficiency of from 88 to 90 per cent. Generally, the 
quicker the time ot heating the higher the efficiency, but there was 
a certain rate that gave the best result. This point he illustrated 
by means of severa! curves. Attention was particularly called to the 
importance of keeping electric kettles well polished or efficiently 
Jagged in order to minimise radiation losses. Comparisons with gas 
were not easy, owing to the difficulty of getting figures from the gas 
people. Prof. Fleming's experiments, however, showed that the 
efficiency of the gas ring method was frequently less than 50 per 
cent., the figure rising to 641 per cent. in the case of a kettle bottom 
fitted with cireulating tubes. 

Summing up, for heating a pint of water from 15°С. to 100°C., 
56 watt-hours were theoretically required ; the Prometheus kettle 
necessitated the consumption of 65 watt-hours of energy. a gas ring 
and ordinary kettle 99 watt-hours, and a * Silundum " heater with 
an ordinary kettle 120 watt-hours. Prof. Fleming considered that 
for heating small quantities of water electrical energy at 14. per unit 
would not prove in practice more expensive than London gas at 
Qs. 8d. per 1,000 cubic ft. 

Passing on, the lecturer next referred to the Bastian heater (which 
comprises à separate element that can be slipped into a special 
chamber inside a kettle or hot plate) and the Berry Construction 
Co.'s hot plate, which enables a number of utensils to be employed 
with ошу one heating element. He emphasised, however, the im- 
portance of keeping the bottoms of the vessels flat and clean, so as to 
make intimate contact with the surface of the hot plate, otherwise 
the efficiency would be considerably reduced. 

Considering next electrie cooking ovens, Prof. Fleming referred 
to the two types, those heavily lagged (Bastian and Simplex Conduit 
ovens were instanced in this connection) and the polished thin sheet 
ovens, typical of which was the “ Tricity " oven. Although the last 
mentioned had little loss by radiation, there was also some loss 
.due to convection. (An interesting series of curves showing the 


sn: 


heating and cooling rates of the “ Tricity " oven were illustrated.) 
The disadvantages of the heavy type of oven were its size and weight, 
the time necessary to heat it, and the first cost ; whilst the advan- 
tages were its efficiency and the fact that it was a fixture. On the 
other hand, the polished sheet meta! oven was lighter and cheaper, 
and afforded quick heating, but it required to be kept highly polished 
if it were to remain efficient. Both types of oven, however, allowed 
excellent results to be obtained, and he reckoned that electricity at 
14. per unit was at no disadvantage compared with gas at 2s. 8d., 
especially if allowance were made for the fact that meat and other 
foods suffered less shrinkage in weight when e'eetrica!ly cooked, that 
uniform results could always be ensured, and that the discomforts 
of cooking mere minimised. A simple housewife's rule for estimating 
the cost of electric cooking would be to allow 1 unit per person per 
day and 1 or 2 units for the oven. 

As regards electric cooking apparatus, Prof. Fleming was strongly 
of opinion that no pressure above 100 volts should be used, and that 
all loose cords and plugs should be done away with. Also he con- 
sidered that the hot-plate system was best adapted for domestic use, 
except for utensils to be used, say, in drawing rooms. 

Considering finally the important question of the warming of 
rooms, the lecturer emphasised the difficulty of heating air. Two 
electrical methods were available: (1) To use radiant heat, as with 
Dowsing radiators; and (2) convectors. Radiant hest, however, 
passed through the air to the walls, and was apt to be lost ; it was 
desirable, therefore, to arrange that it should fall on the furniture. 
On the other hand, with a convector the greatest warmth would prob- 
ably be found near the ceiling. 

A red-hot heating element dried up the air and carbonised the 
organie matter, with the result that the atmosphere was rendered 
less pleasant (the same effect was obtained in rooms heated by steam 
pipes). It was most important, he considered, to use the heating 
elements at à low temperature, as greater efficiency was thereby 
obtained. The “ Electrovl " radiator was a good example of what 
was required, the heat being transferred to а body of ой, which had 
a large radiating surface. 

It was bad practice to put an electric radiator in the fireplace. 
The chimney should be done away with and a fan used for ventilation 
purposes. Again, the heat should be distributed, and not all con- 
centrated in one radiator, whilst the most pleasing result was to 
provide half the heat from luminous radiators and ha!f from con- 
vectors. He found that a consumption of 2 kelvins per hour sufficed 
for а room of moderate size. 

After considering gas fires briefly, Prof. Fleming finally dealt with 
the question cf cost, and considered that at 1d. per unit electrical 
energy provided as cheap heating as a gas fire. 


ELECTRICAL TRADES' BENEVOLENT INSTITUTION. 


The annual general meeting was held at the Hotel Cecil, London, on 
Wednesday, Mr. Носо Hikst in the chair. 

The report on the year's work was adopted, on the motion of Mr. 
Justus Eck, who said that before granting pensions they should endea- 
vour to secure а large increase of capital. They ought to see if they 
could not get the support of the large manufacturing, selling and using 
firms, in the same way as the Institution of Electrical Engineers had 
succeeded in getting a large number of them. He moved that Mr. 
Davenport, who was retiring from the position of secretary. should be 
appointed on the Committee of Management, and this was carried. 

Mr. OPPENHEIMER proposed the adoption of the accounts, and called 
attention to the fact that the public might get the impression that the 
amount of grants (£27. 12s.) was unduly small compared with the amount 
of £38. 2s. 2d. spent for printing, postage, &c. | 

Mr. DAVENPORT said every application for relief had been dealt with, 
so that the smallness of the relief granted must be due to a healthy state 
of the trade. The greater part of the £38 was the loss on the dinner, 
and, as the dinner was the chief factor in the production of nearly £300 in 
subscriptions and donations, the money was well spent. | 

Mr. F. В. О. Hawes (Secretary) formally announced the receipt of а 
legacy of £100 from the estate of the late Mr. Gustav Byng. and a resolu- 
tion of thanks was passed. 

Messrs. W. B. Esson, E. Garcke, T. E. Gatehouse, W. Schmah!, L. 
Thurnauer and R. Wallis Jones were re-elected as members of the Com- 
mittee of Management. 


It was then agreed that Rule 2 should be made to read as follows, the 
words in italic being new :— | 
The objects of the Institution are to grant pensions and to dispense 
temporary relief to deserving and necessitous persons who are or have 
been engaged in the electrical trade in the United Kingdom, as ет- 
ployers, managers, teachers or on the engineering, designing, drawing, 
sales or office staff, or persons in any other capacity that the Committee 


may regard as bringing them within the scope of the Fund, or to their 
widows and families. 
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"THE NON-SALIENT POLE TURBO-ALTERNATOR AND 
ITS CHARACTERISTICS. * 


BY STANLEY P. SMITH, B.SC. 


Summary.—The author shows that the non-salient pole alternator pos- 
sesses the inherent characteristics of a sinusoidal flux and pressure wave 
under all conditions of load. The best distribution of the winding is 
ascertained, and it is shown how the flux and pressure waves can be con- 


structed. 


te — — 


The many advantages of the cylindrical rotor compared with the 
salient pole tvpe have induced many, if not most, of the leading firms 
in this country and abroad to adopt this construction. The object of 
this Paper is an investigation into the electrical characteristics of the 
non-salient rotor, including the shape of the M.M.F. and flux curves 
and the consequent pressure waves. With respect to these latter it 
will be seen that the non-salient pole alternator closely approaches the 
ideal machine. 


Fia. 1.—NoON-SALIENT POLE MACHINE. 
2 poles, 16 slots per pzle—12 wound, 4 empty. 


‚ Compared with a salient pole machine, the calculation of the flux 
"distribution in the gap of a non-salient pole machine is а simple 
matter. In Fig. 1 is shown a simple bi-polar rotor of the non-salient 
pole type. Of the 16 slots per pole only 12 are wound. This ratio 


(12/16) will be denoted by В. Further, 16 has been assumed that 


each wound slot contains the same number of conductors, and all the 


latter are in series. The air-gap between rotor and stator is taken 
88 constant over the whole periphery. This will form the simplest 


possible case of the non-salient pole rotor, the M.M.F. curve for which 
can be obtained straightaway, and is shown in Fig. 2. The step curve 


viz., the trapezium. This simplification introduces no appreciable 
error, and enables ца to treat the problem without complication. 

Now since the curve of the E.M.F. induced in the armature winding 
contains the same harmonics as the flux curve, the nearer the latter 
approaches a sine wave the more nearly sinusoidal will be the shape of 
the pressure curve. Further, until the flux curve begins to be affected 
by saturation, it will be practically identical with the M.M.F. curve. 

The M.M.F. Curve and its Analysis.—The extreme shapes of the 
M.M.F. curve are the triangle and rectangle respectively, whilst the 
general case, the trapezium, is shown in Fig. 2. Тһе triangle repre- 
sents a winding distributed uniformly over the whole periphery ; the 
trapezium, over a certain fraction of the periphery ; and the rect- 
angle, concentrated in one slot per pole. The last case is really only 
of theoretica! interest. The same maximum magnetomotive force 
or exciting ampere-turns, y, is assumed in each case. 

The author then takes the general case, and investigates the har- 
monies by means of Fouriers theorem. The genera! expression 
obtained for the trapezium is 


Syl aT | NP а. Bor cen 
= "| gin B.. sin wt + 2 sin 3 — sin 3wt + — sin В— sin зө +... ). 
a = ТЕ 5; 9n #9 


From this equation the harmonics for any given va!ue of В can be 
found. "The values are set out for different values of 8 in the Paper. 
The percentages given in this table are plotted as a function of В in 
Fig. 3. Only harmonics up to the 7th have been plotted, as beyond 
this they become negligibly small for practical values of В. The 
absolute value of the fundamental in terms of y, is also reproduced in 
Fig. 3. 

The Flux Curve (Without Saturation).—The above information 
with respect to the composition of the M.M.F. curve enables us to 
discuss the flux curves in machines where no saturation is present, 
since in this case these two curves are identical in shape. The first 
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ів the actual М.М.Е., whilst the trapezium represents the mean 
М.М.Е. curve. Thus the ratio В may be written 8 — 2L/r. 


Fic. 2. —M.M.F. Curve or Rotor IN Fa. 1. 


т will here be confined to such a rotor slotted uniformly 
sd e whole peripher ‚ all the slots being of the same size, and all 
us ао containing the same number of conductors. Whether 
{ TO r is made up of steel-plates, laminations or out of a solid 
Orging, is also immaterial to what follows, and also the manner of 
ventilation. 1 

The flux eurve must, in general, follow the M.M.F. curve, so that, 
и no saturation is present in the magnetic circuit, the shape of 
He -M.F. curve will also represent the shape of the flux curve. For 

е present we shall only consider the mean value of the step curve 
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Abstract of а Paper read before the Birmingham Local Section of the 


Institution of Electrical Engineers. 


о 
Rectangle p 
Кто. 3.—HarMonics IN M.M.F. TRAPEZIUM FOR DIFFERENT VALUES OF В. 


question that naturally occurs is the distribution of the exciting 
winding. When determining the best value of 8, both the magnetic 
(electrical) and the mechanical relations must be discussed. | 
First, as to the electrical relations. Fig. 3 shows that the more we 
concentrate the winding the greater is the amplitude of the funda- 
mental of the M.M.F. or flux curve for a given maximum M.M.F. Yo: 
At first sight this might appear to be solely advantageous. since the 
greater the flux the higher the E.M.F., and, therefore, the larger the 
output of the machine. On the other hand it must not be forgotten 
that extra surface must be allowed if the flux densities are not to in- 
crease. Thus, by concentrating the exciting winding, a larger 
machine may be required for the increased output. If, however, an 
increased flux or output is not required, then it is clear that a given 
amplitude of the fundamental can be obtained from fewer ampere- 
turns with a concentrated winding than with a distributed winding. 
Table I. shows the decrease in ampere-turns due to concentrating the 
winding. Since in practice В is seldom less than 0-6, we shall not go 
below this value. Ав an offset, however, is the difficulty of accom- 
modating the winding in the slots when concentrated. ‘The general 
tendency of Table I. is to show that it is advantageous not to have 
the winding too distributed. At the same time it may be well to 
recall here that the output of a turbo-alternator is chiefly governed 
by the output of the rotor, во that it becomes of the highest impor- 
tance to make this a maximum. 

As to the higher harmonics, it will be noticed that as the winding 
becomes more concentrated the harmonics increase in value along 
with the fundamental. Over the practical range, however, the 
higher harmonics, except the 3rd, do not vary very much. 


— — amm.- - — - = a ee 


БИ: Pod the more limited the space to accommodate it. Of ! proportional to the section at х. Taking the area of the gap аз т, 
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Table I. 


Required M.M.F. or exciting 


Valuc of В. Ampere-turns. 


Per cent. 
1-0 100-0 
0.3 91.0 
OS 84-5 
0-7 | 18:5 
(6 ' 74-0 
{ Table II. | | 
| 
Harmonic. Three- phase. | T wo-phase. 
Per cent. Per cent. 
Fundamental 00-00 100-0 
3rd 6-65 3:3 
5th 1-00 | 1-0 


S All harmonies above the 5th are negligible. With regard to the 
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| course, the natural expedient here is to make wider and deeper slota, 
! but to both these dimensions there are limits. The larger the slots 


3rd and 5th. these may reach 10 and 5 per cent. respectively of the | 


fundamental in the Нах wave, as we pass from 8=0-9 to 0:6. To 


| 


examine this effect it is best to consider the winding factors of these | 


harmonics. We nced only consider a distributed stator winding. 
which practically covers all values of qz 4, where q is the number of 
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slots per pole and phase. Taking the amplitude of the 3rd har- 
monic as 10 per cent., and of the 5th as 5 per cent. in the flux curve, 
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the greater the mechanical difficulties of securing the winding and 
obtaining the necessary strength in the teeth. Moreover, wide slots 
become troublesome on account of the tooth ripples. In addition to 
these difficulties there is the further one of cooling. With a distri- 
buted winding the heating is spread uniformly over the whole core, 
and the ventilation is equally effective all over. On the other hand, 
concentrating the winding over a limited area increases the amount 
of heat per slot which has to be dissipated, and thus makes ventila- 
tion more difficult. То overcome this it may be necessary to reduce 
the excitation loss by placing more copper in the slots, thus leading to 
further unfavourable conditions. Again, in concentrating the wind- 
ing, care must be taken not to interfere with the balance of the rotor. 
Though theoretically this may be a matter of small moment, yet in 
practice it becomes all-important. 

In conclusion, we шау say that the best distribution of the winding 
from all points of view is obtained with the value of 8 between 0-85 
and 0-65; that is to sav, the exciting winding should extend over 65 
to 85 per cent. of the circumference. 


The Flux Curve (with Saturation).—The object of saturation in a 
machine is to produce good regulation where no automatic means of 
adjusting the exciting eurrent to maintain constant voltage are pro- 
vided. Itis thus necessary to work on the flat part of the magnetisa- 
tion curve. А little consideration will show that practically the only 
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part of the magnetic circuit in a non-salient pole turbo-alternator 
that can be saturated is the rotor teeth. As it is not possible to dis- 


the value of these harmonics in the pressure curve would be as shown | cuss in a general way the effect of saturation on the wave shape, the 
in Table II. Thus we see that the maximum amplitude the 5th | author illustrates this by means of an actual example. From this it 
harmonic can attain in either a two or three-phase machine is 1 per | is seen that saturation prevents the flux increasing in proportion 


cent., but is generally much less than this. Hence the 5th harmonic 
in the pressure wave of a non-saturated machine can—along with all 
other harmonics of a still higher order—be neglected. 

We are only left now with the 3rd harmonic. Except in the neigh- 
bourhood of 8—0-7 (at В=0-66 the 3rd harmonic is zero) this har- 
monic becomes appreciable, and may reach nearly 7 per cent. in a 
three-phase machine, and over 3 per cent. in à two-phase machine. 


with the excitation and causes the flux curve to bulge out or flatten. 
The higher the saturation the more the flux curve will be rounded off. 
(Weshall presently see, moreover, that the negative 3rd harmonic In 
the trapezium curve becomes a strong positive 3rd with high satura- 
tions.) In the neighbourhood of normal working, however, the de- 
parture from à sine wave is generally scarcely noticeable, the effect 
of normal saturation being merely to round off the trapezium curve 


Of course, in the former case, if the phases are interlinked and the | into a wave closely resembling a sine curve. The arguments applied 


neutral insulated, the harmonic will not appear in the wave of ter- 


above, with respect to tho value of В, to machines without saturation 


minal pressure. The values of 8 between 0-8 and 0-6, therefore, or, | also hold in general for machines with saturation. 


more strictly speaking, bteween 0-7 and 0-6, are the best for obtaining 
a sine wave flux and Е.М.Е. in a non-saturated machine. . 
The mechanical effect of varying В must now be considered. . We 


Synthesis of Flux and Pressure Waves. Calculation of Open Circuit 
Characteristic.—This is not a difficult matter, because the distribu- 
tion of the M.M.F.—on which the shape of the flux curve so largely 


have already seen that to obtain a curve approximating to a sine curve | depends—is known, whilst the pressure wave follows directly from 
we must not make 8 < 0-6. We shall see that for mechanical reaons | the flux curve. We start by calculating the magnetisation curve. 


also this becomes the limit. In the first place, we must remember 
lower we make В, the more concentrated becomes the excit- 
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Suppose we assume a flux density B' in the air-gap ; then the flux- 
density B. at any other part z of the magnetio circuit will be inversely 
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where т is the pole-pitch and L the tota! core length of the machine in 
centimetres, we have B, x т[. = В" x section at x. 

In this way the density at any part of the magnetic circuit can be 
found. Strictly speaking, however, this only holds for the air-gap 
and stator teeth. For the rotor teeth leakage has to be considered, 
and 

rL 


“ section at x 


(В, + В), 


where B; denotes the increase in density due to leakage. То calculate 
the flux density B, due to leakage we must see how it acts. Án at- 
tempt to illustrate this is made in Fig. 1, and a little consideration will 
show that the leakage Hux on each side of the rotor is proportional to 
the total ampere conductors on that side, the reluctance of its path 
being formed by the slots in which these conductors are placed. 
Looked at in this way, the leakage flux on each side of the pole re- 
duces itself to the M.M.F. of a slot divided by the reluctance of a slot 
or multiplied by the permeance of a slot. The calculation of the 
leakage flux is then quite simple and need not be detailed here. If 
magnetic wedges are used to close the slots, to reduce the tooth ripple. 
as has been assumed in the present case, the permeabilitv of these 
must be taken into account. In passing it may be remarked that the 
above conception of leakage—viz., the rounding-off of the corners 
where the winding begins and the bulging-out of the flux curve—is 
actually borne out by oscillograms. In this way the corners of the 
M.M.F. trapezium become rounded off in the flux curve, making the 
latter more nearly sinusoidal. Thus leakage in non-salient pole 
rotors acts to some extent like saturation and would appear to be 
advantageous in this respect, but owing to the smallness of its magni- 
tude it scarcely adds anything to the exciting current. 

In this way the leakage tlux has been determined and expressed as 
a flux density B,. In passing, two points may be mentioned. Firstly, 
to calculate the leakage flux we must, of course, know X AT per pole- 
pair. But X AT includes the ampere-turns for the rotor teeth ; conse- 
quently, we first rough out a value for SAT, neglecting leakage. and 
from this estimate the leakage. We then calculate X AT again for 
the total flux density B»-- B, thus obtained, and see whether this 
agrees with the value of SAT, for which B, was obtained. Usually 
the agreement is quite good. so that no further calculation is neces- 
sary. Secondly, in determining the ampere-turns for the rotor teeth 
it must be borne in mind that the saturations here mèy become very 
high. Consequently, this part of the magnetic circuit must be suit- 
ably divided and the actual densities obtained from the apparent 
densities at these parts. 

Since we do not wish to lengthen the present ca!culation we shall 
not take the effect of the cores into consideration. Proceeding in 
this way, the magnetisation curve has been determined for a machine 
having the following particulars: Three-phase turbo-alternator— 
600 kw. at cos ф=0-8, 750 volts; 1,500 revs. per min., 50 cycles, 
4 poles ; stator, 12 turns in series per phase ; rotor, 13 slots per pole, 
10 wound. "This magnetisation curve is plotted in Fig. 4. Оп this 
curve all the remaining calculations in this section will be based. 

It now becomes quite a simple matter to construct the Hux curve. 
To do this it is best to proceed graphically. A convenient method is 
as follows: Draw the M.M.F. curve for the particular excitation at 
which the flux curve is required, and project from this curve a num- 
ber of ordinates on to the magnetisation curve. The tlux-densities 
corresponding to several M.M.F.'s are thus obtained, and can be pro- 
jected as shown in Fig. 45, where they are drawn to a suitable base. 
Hence to find the flux wave it is only necessary to project the M. M.F. 
curve on to the abscissa axis of the magnetisation curve, and project 
the ordinates thus obtained on to the flux diagram. In this way the 
flux curves in Fig. 4 have been constructed for five different values of 
excitation, the method being clearly illustrated by Fig. 45. where the 
construction lines are shown. The five values of excitation chosen 
cover practically the whole range of the magnetisation curve, starting 
on the straight.line part of the curve for which the flux wave is a 
trapezium, and finishing at the highest point on the magnetisation 
curve representing very strong saturation. The three intermediate 
values, Figs. 4b, c, and d, can be regarded as illustrating a machine 
working without saturation, with norma! saturation and with high 
saturation respectively, all being cases met with in practice. This 
range of curves must be considered in detail. 

The author analyses the flux curves into their harmonics. and the 
result of this investigation confirms the result arrived at in the earlier 
part of the Paper—viz., that in the flux wave all harmonics above the 
ard can be neglected. Since, however. in normally saturated 
machines this harmonie is usually so small, we are quite justified in 
saying that the flux wave of a normal non-salient pole machine is 
practically а pure sine wave. 

The author next shows that the effective phase pressure can be 
taken as proportional to the amplitude of the fundamental B, of the 
flux wave at any point on the magnetisation curve. This fact 


enables us to determine the value of the E. M.F. factor k in the expres- 
sion for the induced E.M.F.—viz., E, =+kcwbl0—, where c=fre- 
quency, w— turns in series per phase. Ф = useful flux per pole. Since 
E, only depends on the fundamental B, of the flux wave, we get the 
following constant value for Ё :— 

For a three-phase machine k= frfa — 1:11 x 0:056 = 1-06. 

For a two-phase machine k= fg 4, — 1:11 x 0-901 — 1-0. 


If we turn to a three-phase machine with the phases interlinked to 
form a star system, here again it is shown that we are quite justified 
in regarding the interlinked pressure as proportiona! to the funda- 
metal B, of the flux wave, and adopting the E.M.F. factor k=VJ 3f phan 
== 1-84, for a sine wave. 

We may consider, therefore, that in a three-phase non-sslient pole 
mzehine. the terminal pressure is practically a pure sine wave under 
normal conditions. Nimilarly., the phase pressure is usually so 
slightly distorted as to be scarcely distinguishable from a sine wave. 
The Нах curve. however, may, even under norma! conditions, depart 
from a pure sine law by the presence of a positive third harmonic, 
though this is usually of a тегу low order. Hence the production of a 
sinusoidal pressure curve under all no-load conditions is а charac- 
teristic of all non-salient pole turbo-a!ternators. Moreover, the 
origin of this sine-wave E.M.F. is not so much due to the disposition 
of the armature winding аз to the sinusoidal flux curve. In earthing 
the neutral of three-phase non-salient pole machines, therefore, no 
perceptible currents due to the 3rd harmonic will flow. Nor will 
there be any danger from connecting the winding mesh—an arrange- 
ment often convenient in high-speed machines for low pressures. 

From the flux curve the tota! flux per pole can be deduced, whence 
the open-circuit characteristic—that is, the relation between the Нах 
or terminal pressure and the excitation—can be obtained. Thus, 
find B,,— /rL, the mean flux density in the gap. then Вах. corre- 
sponding to В, and finally YAT. In Fig. 4 the open-circuit curve 
has been plotted with the effective value of the terminal pressure (Ел) 
as a function of A.C. /slot. 

The above method. of course, would be far too roundabout and 
tedious in practice. А somewhat simpler method. also based on first 
principles, is to assume the excitation—either ЗАТ or A.C./slot— 
and determine Ф or Ej. instead of vice versa. 


Effect of Load.—I propose here only to treat the case where the 
current curve has the same shape as the pressure curve—viz.. a sine 
wave—aán assumption which—provided no abnormal conditions 
of load oceur—is by no means unjustifiable in the non-salient pole 
machine. 

When an alternator is working on load, the exciting eurrent has to 
he increased in order to maintain constant pressure at the terminals, 
due mainlv to three causes: (1) Armature reaction, (2) leakage of 
stator winding, (3) leakage of rotor winding. Causes (1) and (2) are 
of insufficient importance to need consideration. 

Of primary importance is armature reaction. This. or the M.M.F. 
due to the armature current, is practically sinusoidally distributed 
over the pole-pitch, when the load current varies after a sine law. 
Thus the M.M.F. curve due to the load current is a sine wave, whilst 
that due to the exciting current is a trapezium, though differing but 
little from а sine wave. 

Before proceeding to find the resultant, the stator ampere-turns 
must be reduced to the rotor, since the former have to be counter- 
balanced by the latter. To do this it is only necessary to find the 
mean ordinate of rotor ampere-turns equivalent to the mean ordinate 
of stator ampere-turns. The author shows that the armature reac- 
tion AE 2 of A.C./slot on the rotor is given by Е,4:1:Х, where 
vy and I is the effective armature current. If we neglect 


, Г A.C./slot 
the sm!l effect of stator leakage we can write = = A.C./slot on no load 


I КФХ O € 

where I, is the short-circuit current due to no load "cs 

Having found the armature reaction in terms of the rotor ampere- 
turns we can at once draw the short-circuit characteristic and the 
M.M.F. diagram, аз for a salient pole machine. In this wav, the 
short-circuit curve in Fig. 4 has been drawn. For the M.M.F. dia- 
gram we shall not go into refinements by taking the pressure drop 
due to the stator resistance and reactance into account, which are 
seldom considerable in turbo-alternators. It will be quite sufficient 
if we consider the armature reaction due to the stator ampere-turns 
alone and take the phase displacement as entirely due to the load. 
In this way we get the simple M.M.F. diagram shown in F ig. 5. The 
diagram is based on I,/1—1,200/800. Thus the excitation on full 
load will be 1.450 А.С. ‘slot on unity power factor and 1,800 А.С. /slot 
at cos ф = 0:08. 

This brings us to one of the fundamental differences between the 
non-salient pole machine and the salient pole machine. In an alter- 
nator the effect of armature reaction depends on the phase displace- 


D 
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ment of the armature current with respect to the induced E.M.F. or 
flux, and in a sslient pole machine the skewed distorted flux and 
pressure curves are quite familiar. In à non-svient pole machine, 
however, none of this skewing occurs, since (1) both stator and rotor 
M.M.F. curves are practically sine waves, (2) the reluctance of the 
magnetic path is constant for any position of the Нах. Hence when 
а load comes on, the flux curve simply assumes à new position in 
space according to the phase of the load current. Since, however, 
the sum of two sine curves of tho same frequency at any angle is also 
a sine curve the shape of the Нах curve is not affected. Under these 
conditions the shape of the pressure wave is unaffected by the nature 
of the load. Electrically spe vking. therefore, the non-si'tent. pote 
alternator is an idea! machine, possessing the inherent characteristics 
of a sinusoidal! Нах and pressure wave under all cyaditions of load and 
no load. 

It must be borne in mind, however. that the ideal condition of a 
constant reluctance of the magnetic path only holds for the uniformly 
slotted rotor, with constant air-zip (Fig. 1). For any other arringe- 
ment the above arguments must be modified accordingly. Indeed, 
asa general statement it might also be added that from a'l points of 
view-—both electrical and mochanical—th? uniformly s:otted rotor 


with constant air-gapa appears to be the ideal arrangement for the 
non-sAlient pole machine. 


доо\АС slot 
uiv. arma) reaction 


x Si 
Na load 1,200 ^Uslo* ф= соу 0:8 


Fic. 5.—M.M.F. DIAGRAM OF NoN-SALIENT PorE MACHINE. 


Slandardisation.—]ln conclusion, the author shows how the non- 
salient pole turbo-alternator lends itself readily to standardisation, 
If, for example, the frequeney of 59 суфез per second is taken as 
standard we at once have the following possible turbine speeds :— 


No. of poles. Speed. Output. 


——- —— — ——— —— a 


Revs. p^r min. 


9 3.000 Up to 2.000 kw. 
4 1.500 Up to 5,000 Kw. 
6 1.0090 Above 5.000 kw. 


This already is an enormous simplification, Going further it is at 
once apparent that as few diameters as possible will be chosen for 
each speed, the greatest, of course, being limited by the maximum 
permissible peripheral speed, and the others to obtain suitable 
lengths for the required outputs. Pushing this argument further. 
it at once suggests itself to standardise each diameter as a type, and 
to vary the output obtainable from this type by altering the length 
of the machine. Thus the cross-section of any type will be the same 
for all lengths. so that the air-gap. teeth and cores will all be iden- 
tical. From this it at once follows that the open-circuit curve will be 
one and the same for all machines of any one type. When once the 
above characteristic curve is known (measured or ealeulated), and 
also the heating limits, all else is immaterial. 'Fhis means, of course, 
that the output of the rotor is known, or in other words, the permis- 
sible A.C. ‘slot for a given length—a matter only determined by 
experience. 


NATIONAL PHYSICAL LABORATORY. 
(Concluded from раје 915.) 


We give below an abstract of certain portions of the report of 
the Director of the Laboratory for the vear ended December 31, 
1310. 

ELECTRICITY. 


Lorenz A pparatus.—This has been erected and some experimenta! 
runs of the machine have been mide. A chronograph. direct 
driven by the motor, has been made by Mr. Murfitt inthe Laboratory 
workshop, and the records are exceedingly satisfactory. — It is of in- 
terest to note that when the motor and apparatus was run from a 
battery in good condition, the speed remained constant for 15 minutes 
within five parts in 100.009. No rezulation of any kind was made. 
The motor was supplied Бу Mezsra, Crompton & Co., and hys а phos- 


phor bronze axle in order that the *' shie'dinc ` 


hor | may be mide more 
e ‘fective. 


Uhe lubrication throughout is forced. 


Standards of Resistance.—Considerable progress has been made 
with the construction of some new mercury standards of resistance 
in accordance with the specifications of the London International 
Conference (1908). The question of rapid but accurate calibration 
has received special attention, and a few of the tubes have been cali- 


brated with mercury threads of 5 em. length and again with threads 
of 1 em. length. 


Standard Cells. —A large number of Weston normal cells have been 
made during the past уе. In connection with the work at Wash- 
ington 60 new cells were set up in the spring, nine samples of mer- 
eurous sulphate and 10 per ceat. amalgam being used. The maxi- 
mum difference of E. M.F. between апу two of the cells was 90:00003 
volt and the mean E.M.F. agreed very closely indeed with the mean 
of several hundreds of cella made during the past five vears. Thirty- 
four of the 60 cells were taken to Washington, and a number were left 


there for comparison purposes. A review of all our observations on 


standard cells during the past five years leads us to believe that the 
presence in the cell of a small quantity of free acid is beneficial, as the 
E.M.F. is more constant, although slightly lower than when the cell 
| ingredients are acid free. Our results suggest that if part of some 
freshly precipitated mercurous sulphate is washed in the usual way 
with concentrated cadmium sulphate solution until apparently free 
| from acid, and a sezond part is well washed with water, cells contain- 
ing the two samples will differ in E.M.F. by about 4 to 5 parts in 

100.000. the cells with the water-washed salt having the higher volt- 

age. If the washing with water is not prolonged the cells containing 

the water-washed salt appear to remain stable, at least for several 

vears, On the other hand, prolonged washing appears to result in 

the cells remaining stable for about 12 months, but afterwards irregu- 
larities become very marked. It appears to us to be probable that in 
the majority of the old cells the mercurous sulphate has retained а 
small quantity of free acid which has been slowly liberated after the 
cell has been set up. and as a result there has been a gradual fall in 
E.M.F. to a steady value. Ina few cases the washing has been very 
thorough, and cells set up with this well washed mercurous sulphate 
have E.M.F.s slightly higher than the average E.M.F., and in some 
instances the cells have become unstable after a few vears. We 
have, therefore. made up a number of experimental cells which con- 
tain paste washed in different ways, but a considerable time must 
elapse before conclusive evidence is obtained. 

During the visit to Washington a comparison was made of a large 
number of freshly made standard cells set up at the Bureau of Stand- 
ards, the Laboratoire Central, the Reichsanstalt, and at the National 
Physical Laboratory, In all eight complete comparisons of these 
cells were made, the mean differences being as follows :— 

Liboratory at which 

cells were made. 


Mean difference from 


mean E.M.F. of all. 


i^ rv Says veu и — 0000009 volt. 
p OA —— ССГ mM “LO-QUGQ00 ,, 
PER UPPER Ыйдан a ооо, 
NP esse wo "e WEN RES — 0-000002 


The agreement is most satisfactory. 
The E. M.F. of the Weston normal cell was found to be 1-0183 inter- 
national volts at 20 С. The provisional value recommended by the 
London Conference was 1-0184 international volts. It has now 
(January 1, 1911) been agreed by the International Committee to 
recommend that electrical standardisation in the standardising 
laboratories of all countries should be based on the value of 1-0183 
international volts for the E. M.F. of the Weston normal cell at 20°C. 

Current Balance and Silver Voltamrter.—The last observations with 
the Avrton-Mather current balancer were made in March, 1910. Our 
general conclusions are that most of the older Weston cells—generally 
regarded as constant—have fallen in E. M.F. by from 20 to 30 micro- 
volts. ` 

Early in the vear, a communication was received from the Bureau 
of Standards, Washington. to the effect that organic matter in the 
form of filter paper affected the deposit of silver in the voltameter. 
Our own observations substantially confirmed this. and we found 
that when pure silver nitrate solutions were filtered through filter 
paper the contamination was such as to increase the mass of the de- 
posit per ampere-second by l part in 10.000. The suspension of 
more filter paper in the electrolyte. as in the Rayleigh form of volta- 
meter, produced Не further effect, and in consequence, when the 
filtered electroi!vte was used in different forms of voltameters sub- 
stantially equa! deposits were obtained. 

Afterwards, experiments were made with a voltmeter having no 
septum between anode and cathode. The voltameter devised has 
an anode in the form of a silver disc, D (see Fig. 3). coated with elec- 
trolvtie silver. This dise is contained in a shillow glass basin, B 
(with ground edge), supported by a glass rod passing through the 
centre of the dise. A glass cylinder, G, with ground ends tits over 
the basin and is used to separate the electrolyte into two parts, 


" before and after elecetrolyais. Before electrolysis commences, G is 


^. 


J- = 3 
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raised until the glass cylinder occupies the position indicated by the 
dotted lines. At the conclusion of electrolysis the evlinder is lowered 
into its first position and then disconnected from C. Ву raising the 
arm А. the anode. dish. cylinder and contained liquid wre removed 
from the bow! without unduly disturbing the liquid in contact with 
the cathode. А silver rod supports the disc D. and is surrounded Бу 
a glass tube to prevent considerable electrolytic action at its surface. 
The experiments made with this voltameter were so satisfactory that 
a number of the glass vessels were constructed and taken to Wash- 
ington for the experimenta! work there. 

The co-operative work at the Bureau of Standards commenced on 
April 2nd and lasted until the end of Mey. The representatives 
were: Dr. Коха and Dr. Wolff for the Burezu of Standards ; Prof. 
Е. Laporte from the Laboratoire Central. France; Dr. W. Jaeger 


from the Reichsanstalt ; and Мг. К. E. Smith from the National 


Physical Laboratory. The voltameters experimented with were the 
Rayleigh form. the porous pot form, the form sometimes used at the 
Reichsanstalt with silk as a septum, the svphon and the new form 
already described. In all. 132 deposits. each of 4 grammes, were 


made. А full report is ready and will shortly be presented to the 


President of the International Committee on Electrical Stendards. 


Measurement of Inductance and Effective Resistance.—The wire 
interrupter previously emploved wes improved by making the elec- 
tromagnet an ironclad one. When high accuracy is wanted in 
methods of measuring inductance or capacity. it is usually desireable 
that all the resistances should be as non-inductive as possible, and 
that their small `“ residua! ` inductances should be accurately known. 
We have tested many different types of nominally non-inductive 
coils, and find that 10 ohm coils have commonly an inductance of 
{гош 0:3 to 5 microhenries, 100 ohm coils up to 15 microhenries and 
1,000 ohm coils to 500 microhenries. A box is under construction in 
which the se!f-inductance for none 
of the coils will he above 0-1 
писгорергу. In order to measure 
the inductences of such coils with 
à bridge and mutual inductometer 
we have made use of the fact that 
а copper and а manganin coil of 
excatlv similar gauge of wire wound 
side bv side and of similar length 
should give equa! inductances at 
ordinary frequencies, while their 
resistances are уегу different. Ву 
this principle a resistance box of 
constant inductance can be con- 
structed. 

Power Factors of Condensers.— 
Amongst the test work in hand were 

Fic. 5. some determinations of the power 

factors of standard condensers. As 

m such condensers the power factors are very small (being of the 

order of 0-001 at 100 ~ per second). the measurements present con- 

siderable difficultv. The method employed was an absolute one— 

namely, that of Carey Foster with Rowland's modification—and it 

-does not depend on comparisons with other condensers. The result. 

however, depends on the difference of two large quantities, and is 

largely influenced by the residual inductances of the nominally non- 
inductive branches of the circuit. . 


ELECTROTECHNICS. 


Photometry.—The last report described the "cascade method " 
which is being adopted for stepping up from low to high efficiency 
lamps, in order to minimise the effect of colour difference in the com- 
parisons. There has been a difficulty, however. in obtaining high 
efficiency metal filament lamps which are satisfactory as sub-stand- 
&rds. Several makes of lamps which it was intended to run at 1:5 
watts per candle have had to be discarded on account of small but 
erratic candle-power fluctuations. For the same reason it has been 
found necessary to supersede the set of 2 watt per candle sub-stand- 
ards by a new set which have been specially made for the laboratory 
by the General Electric Co. This new set of lamps has been inde- 
pendently standardised during the year. by six observers. against 
the carbon sub-standards which run at about 3-5 watts per candle. А 
similar set of lamps to run at 1-5 watts per candle is now under obser- 
‘vation, and if found satisfactory the chain will be complete for the 
present as far as high efticiency Jamps are concerned. | Experiments 
&re being made, however, with a view to using low efficiency tungsten 
lamps as sub-standards, and two sets have been made by the General 
Electric Co., burning respectively at approximately 5-0 and 3-5 watts 
рег candle. The former have six filaments and the latter five. giving 
about 14 candles at 100 volts. One set matches the pentane lamp in 
colour, and will be compared directly against it, so affording another 


opportunity of reproducing the British unit in terms of the primary 
standerd. The second set will represent the unit in a light of whiter 
hue. 

A branch of test work end investigztion has been initiated during 
the vear in connection with the certification of ships’ lights to con- 
form to the statutory requirements, for the prevention of collisions 
at sea, and is being esrried on gt the request of, and in consultation 
with. the Board of Trade. 

During the vear results have been analysed and published * of а 
comparative life test made between the National Physical Labora- 
tory and the Electricz! Testing Laboratories of New York. Тһе re- 
tults were satisfactory and showed that with batches of lamps of 
about half a dozen the discrepancies attributable to laboratory errors 
of observation and measurement шах be said to amount to less than 
ә per cent. in the average length of life. 

Supply Meters.—In relation to certain mezsurements of watt-hour 
meters it has been found desirable to ascertain within what limits of 
accuracy these instruments may be expected to remain constant in 
their indications. Most of the leading makers have lent meters of 
their standard types for the purpose of the experiments. These 
meters have heen thoroughly tested under all conditions and have 
then been despatched on railway journeys to the North of England 
and back. being re-tested on each return to the laboratory. 

At the request of the Engineering Standards Committee, measure- 
ments have been made on the temperature rise which takes place in 
havonet lamp sockets which are used in connection with heaters and 
with lamps dissipating considerable amounts of energy. The 
measurements up to now have only been of a preliminary nature. 
An investigation has also been made into the electric strength of 
micanite. 


Ebonite Investigation.—The troublesome deterioration of the sur- 
face of ebonite when subjected to light. the surface tending to decom- 
pose. with the production of free sulphuric acid, is well known. 
"amples of many qualities of ebonite were placed under a sheet of 
glass to protect them from dust and exposed for many months to a 
north light. The test was made on polished and unpolished sur- 
faces and on surfaces as thev аге left straight from the tool. A 
portion of each was covered with a brass dise which protected some 
of the surface of the materia! from the action of the light, and the 
production of acid could be roughly geuged by the gradual dis- 
colouration of the brass. The acid. especially in damp weather, is 
quite visible in the form of drops, and a rough estimate of the relative 
amount on the surface of the different samples could thus he made, by 
inspection and microscopic examination. It was found that a yellow 
glass acted as a great protection and thet a blue glass had but little 
effect in delaving the production of free acid. The results of the 
tests showed differences in the rate of production of acid, but the 
conclusion was only a negative one—viz., that no чишу was found to 
Бе free from the production of acid, so that where insulation is of great 
Importance ebonite eannot be relied upon if exposed to strong light. 

The only entirely satisfactory method of protection is to cover all 


ebonite, where high insulation is required, by wood, or opaque glass ‘ 


or other material. leaving holes for the handles required for manipu- 
lating the necessary switches and for making the electrical connec- 
tions. А third arrangement which has been successfully adopted is 
to depend on amberite (an artificial amber made from amber waste) 
for insulation. "The disadvantages of amberite are that it is brittle 
and expensive, but if necessary it could probably be moulded to any 
required shape. The effect of covering the surface of ebonite with 
shellac varnish has also been tried, but this has not prevented the 
production of acid and consequent Jow insulation resistance. The 
insulation may be restored by thorough washing, and it has generally 
heen found that the rate of production of acid diminishes and that 
the trouble lessens as time gues on. In certain qualities of ebonite 
this is accompanied by a change in the colour of the surface, which 
gradually becomes a greenish grev, and which as far as observation 
has gone is electrically as good and more permanent than the polished 
black new surface. It is quite possible that a satisfactory material 
might be produced by © ageing ` the surfaces through exposure to a 
strong light and by frequent washings. 

Insulation.—Work on the insulation research for the Engineering 
Standards Committee carly in the усаг pointed to the importance of 
air spaces in insulating materials subjected to electric stress. The 
effect of such air spaces, when the stress is sufficiently high to cause 
ionisation of the air, is to increase the energy loss in the insulation and 
consequent heating, and to promote the deterioration of the material. 
Experiments on this point have been made which led to an investiga- 
tion on the very interesting and important question of the critical 
electric stress in air at the surface of a conductor. The method 
adopted was to measure by an electrostatic wattmeter the loss 


between a suspended wire and a concentric meta! cylinder. The 
о Ain den 
* THE ELECTRICIAN, September 9, 1910. 
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results of these experiments were т such close agreement with those 
of Mr. E. A. Watson published in a Paper read before the Institution 


of Electrical Engineers that they were described in the discussion* 
on that Paper. 


Resistance Materials.— An investigation has been in progress for the 
Admiralty to determine the maximum temperature to which à resis- 
tance alloy could he subjected for prolonged periods without deterio- 
ration. Wires of the material have been maintained at various tem- 


peratures up to 600°C. in an electrically heated porcelain tube fur- 
nace. 


Heating of Cables.— At the request of the Wiring Rules Committee 
of the Institution of Electrical Engineers the series of tests made last 
year to determine the temperature rise with current, of various sizes 
of cables with diflerent types of covering. &c.. has been extended so as 
to cover the whole range of cables from 0-001 to 1 sq. in. section of 
conductor. 

During the past vear a considerable increase has taken place in the 
amount of test work done in the Thermometry Department. An 
International Commission has recently been appointed to discuss the 
unification of the methods and apparatus used in petroleum testing, 
and in connection with this the National Physical Laboratory was 
requested to join in the investigations proposed. A commencement 
was made in September with work on the various types of flash-point 
apparatus. А research on the specific and latent heats of fusion of 
metals has also heen conducted. In the department of metallurgy 
and metallurgical chemistry the work of most interest are the re- 


searches on alloys of aluminium and zinc, and the effects of strain at 
high temperature. 


NOTE ON AN ELECTRICAL TREVELYAN ROCKER. * 


BY W. H. ECCLES, D.Sc. 


АП students of acoustics will remember the curious method of 
producing sounds that goes by the name of the Trevelyan Rocker 
experiment. А bar of brass or copper whose cross-section possesses 
two adjacent salient angles, is heated to some temperature below red 


M’ 


Fio. 1. 


heat and laid across a evlinder of lead, with the edges corresponding 
to the angles just mentioned resting on the lead. lf circumstances 
are favourable, the apparatus yields a loud musica! note which 
persists till the temperature of the copper bar has fallen considerably. 
The explanation of the experiment is this: When one copper edge 
touches the lead the heat passing from the copper to the lead causes 
the latter to expand locally; the expansion is so sudden that the 
edge is kicked away and the copper bar given a rotary motion which 
brings the other copper edge down on the lead. This edge now 
causes expansion and is in its turn repelled. The process may take 
place hundreds of times a second and usually with sufficient regularity 
to give a musical note. 

]t is ап obvious elaboration of this experiment to pass a current of 
electricity from one metal to the other with à view to creating the 
necessary local heatings and expansions. The experiment has 
frequently been performed, and all observers of the phenomenon 
agree that the current is never completely interrupted during the 
He Тик ELECTRICIAN, February 18, 1910. 

{ Abstract of a Paper read before the Physical Society. 
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rocking action, one of the alternate contacts being “ made " before 
the other is * broken.” 

The following experiments were projected during а search for a. 
method of impressing regular and sudden interruptions on a small Won 
current. А good way of setting up the electrical rocker or vibrator {н о? 
was hit upon by adapting a simple piece of apparatus previously yi 
used by the writer in the study of microphonic contacts. This is в 
shown diagrammatically in plan in Fig. 1. Here E is an ebonite eb 
block carrying a stout brass bar, В, and а thin iron wire, К. These © 
carry the pieces of conductor C,, C,, that form the contact. Ву o. 


means of the terminals A and D a current can be sent through the >? 
contact. The circuit usually included also a potential divider, a : 

telephone, and a shunted fibre galvanometer. The apparatus is : 
employed in the following manner. The permanent magnet М is 
pushed towards the iron wire, F, till the contact is just broken, the 
magnet M’ being meanwhile at a considerable distance. Now M’ in. 
its turn is brought towards the other side of the iron wire till the. 


vr 

contact is re-made—an event that produces a sound in the telephone. т 
Ву arranging that М” is always a fair distance from the iron wire, ms 
ч ingly deli : ЛЕ 
exceedingly delicate adjustments of the contact can be made. In ie 
КЫ 

10 2 А трек. я 
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1 ма 
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Second, ie 
Fic. 2.—LEAD AGAINST LEAD. 29 
short, M is 2 coarse adjustment and M’ is 2 fine adjustment. At some 


stage of these adjustments the Trevelvan Rocker action starts. In е 
most cases the best position of M' is quite well defined. which indicates x 
that the range of proper adjustment is limited to within a fraction of 
a micron. Ах en example. on one occasion M was 3 ст. from the 
iron wire and М’ was 10 em. from the wire, while a motion of about 
2 mm. of M' from its proper position would stop the vibrations. 

The best of the common metals for getting the vibrations is lead ; 
and it is well to arrange that С, is a plate and C, а point. With a 
suitable current and with occasional adjustment of the magnet M’ 
the vibrations can be maintained for an hour at atime. Of course, 
there is a loud rattling noise in the telephone, and the loudness can be r 
varied by altering the value of the current through the contact. The > 
direction of the current is immaterial. The amount of mechanical Е 
motion of the wire F is xo small as to be imperceptible to the eye even | 
when assisted by à magnifving glass, and to be inaudible however 
close the ear is held to the contact. There is no doubt about the : 
existence of mechanical vibration, however, for in the course of & 


short time the lead point always becomes fattened by the hammering 
10- 2 Amps. 


Q'uU5 


001 0915- 


Seconds. 
Fic. 3.—STEEL AGAINST STEEL. 


action at the contact. It is this flattening of the point that makes 
occasional adjustment of the magnet M’ necessary if the apparatus 
operates for long. Harder metals than lead have been used, but | 
none give such definite make and break or such regularity as lead. 
Pairs of such substances as galena, pyrites. graphite and the metal 
can he made to vibrate by careful adjustment. | 

Fig. 2 shows a photographic record obtained by aid of & fibre 
galvanometer and a falling plate camera (the fibre was rather too 
heavy and insufticiently damped, so.therefore, allowance must be made 
for the tibre’s own vibrations) for a lead-lead contact, the lower ones 
for steel-steel contacts. The interruptions at steel contacts (Fig. 3) 
are usually very irregular. 

The interruptions produced by the Trevelyan Rocker action could 
in all cases be used for generating high-frequency electrical oscilla- 
tions in the manner indicated above, but they showed no practical 
advantage over directly driven interruptions. That is to say, the 
* make " and “ break ” of the current is not more sudden than occurs 
in vibrating contacts of the ordinary type of make and break 
apparatus. 
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PATENTS IN 1910. 


We give below an abstract of the twenty-eighth report of 
the Comptroller-General of Patents, Designs and Trade Marks, 
Мг. W. T. Franks :— 


Trend of Invention їп 1910.—The subject of locomotion in general is 
undoubtedly the most prolific source of invention. If we examine in 
detail the developments made during the year, the number of inventions 
relating to wheels for vehicles appears to be the most striking feature. 
Also there have been many devices for preventing the side-splashing of 
mud by vehicles. The subject of aeronautics, although showing a slight 
diminution on last year, is still one of the most prominent in the field of 
inventive activity, and there has been an increase in the number of 
internal-combustion engines adapted for flying machines, particularly 
in those engines having revolving cylinders. There has been a con- 
siderable increase in inventions relating to the textile industry. Ш 
spinning, this increase appears to be generally distributed; but in weav- 
ing, the past year has been characterised by the application of automatic 
weft-replenishing arrangements to pattern-weaving looms. Much atten- 
tion has been directed to the subject of automatic or semi-automatic 
telephone exchanges. It seems probable that the time has now arrived 
when such methods will be employed on a larger scale than in the small 
private exchanges to which they have so far been confined in this country. 
The recent increase of the tax on matches in Germany has apparently 
acted as a prompt stimulus to produce a substitute, for a noticeable 
number of applications from that country (mainly under International 
Convention regulations) were received in connection with automatic 
pocket lighters. The fact that considerable work has been done in 
attempting to improve the terminal-exhaust or uni-directional type of 
steam engine 18 perhaps worthy of mention. А valuable class of life- 
saving invention relates to means attached to miners’ lamps for testing 
for firedamp, whereby each miner is in possession of a gas-tester. Much 
attention is being devoted to the problem of the manufacture of india: 
rubber by synthetic chemical processes. The use of ultra-violet rays in 
the sterilisation of water and other liquids and in the maturing of wines 
is a further example of the manner in which the higher sciences are being 
applied to meet everyday requirements. 

The number of applications for patents during 1910 was 30,388, com- 
pared with 30,603 in 1909 and 28,598 in 1908. The number of specifica- 
tions, provisional and absolute, was 20,768 and 19,105 respectively, as 
against 21,553 and 18,705 in the previous year; whilst 16,269 patents 
were sealed, compared with 15,065 in 1909 and 16,284 in 1908. The 
number of designs registered shows a remarkable increase, viz., 32.212 
ав against 25,754 in 1909, also a maximum figure. Trade marks regis- 
tered during the year total 5,722, compared with 6,112 in 1909. 

The receipts from patenta fees were &276.904, as compared with 
£267,985 in 1909, an increase of £8,919; from designs fees £6.410, as 
compared with £5,578, an increase of £832; and from trade marks fees 
£18.292, as compared with £17,247, an increase of 1.045. The receipts 
from the sale of Patent Office publications were £12,418, as compared 

with £12,029, an increase of £389. The total receipts were £314,024, аз 
compared with £302,839, an increase of £11,185. The total expendi- 
ture on behalf of the Office was £214,955, as compared with £208,536 in 
1909. an increase of £6,419. The amounts paid for salaries and pensions 
inereased by about £4,500 and £2,000 respectively, and the expenditure 
upon stationery, &c., by about £1,000. The surplus of receipts over 
expenditure was nearly £100,000. Seven assistant examiners have 
been added to the staff during the year; and the total number of persons 
employed in the Office is now 670. Two new blocks of buildings are in 
course of erection, one at the south and one at the north end of the 
existing Office buildings facing Furnival.street. It is estimated that 
the whole cost of the site and new buildings will amount to nearly 
£177,000. 

The number of readers who made use of the library was 153,707. as 
compared with 157,235 in 1909. The number of volumes added to the 
library was 5,735, of which 1,274 were volumes of patent specifications 
or patent journals, and 106 were trade catalogues. The remaining 
4,355 volumes were scientific text-books or periodicals, 3,287 being 
obtained by purchase and 1,068 by gift. The number of works in the 
library at the end of the year was 41,868, and the approximate number 
of volumes (exclusive of unclassified duplicates) was 130,000. The new 

relative " shelf classification of the library has been extended from 
a to the end of E (scientific periodicals), and from Y M (gas manufac- 
ure) to the end of Z (chemistry). No new section of the library series 
has been issued during the year, but the publication will be resumed 
shortly in a somewhat improved form. The arrangement of the dupli- 
cate set of German patent specifications, in the order of the extended 
classification of 1906, is practically completed, and searches can now be 
made through this important series without reference to the annual 
subject indexes. The revision of the United States patent classification 
18 still proceeding. 

The number of deposit accounts still continues to increase, 34 new 
accounts being opened during the year. The total number of depositors 
18 now 369, of whom 35 live in London, 127 in other parts of the United 
Kingdom and 207 abroad. 


PATENTS. 


ls total receipts mentioned above include £30,388 from applications, 
nn 9 from complete specifications, £161,063 from renewal fees, and 
6,643 from sealing fees. ` 


r 


The applications received from women inventors numbered 671, as 
compared with 648 in 1909. "There were 1,482 applications made by 
way of communication from abroad, of which 728 came from the United 
States of America, 431 from Germany, 53 from Italy, 33 from India, 25 
from Switzerland and 21 from Austria. An appendix shows the num- 
ber of applications made in this country under the provisions of the 
International Convention for the Protection of Industrial Property by 
the various States of the Union during each of the last five years. The 
total number of such applications in 1910 was 2,829, an increase of 526 
as compared with 1909. 

The result of the examination of complete specifications is that 1,001 
of the complete specitications filed upon applications made in the year 
1909 were reported as wholly anticipated, 10,233 as partly anticipated, 
and 5,187 as not anticipated. Of those anticipated, 9.727 were amended 
without a hearing taking place; and 1.005 after a hearing and decision. 
In 370 cases a reference to а previous specification was inserted. 

In 1910 there was a decrease in the number of applications received 
from England and Wales, Scotland, Ireland, and most of the British 
Colonies. The applications from India, New Zealand and the Orange 
River Colony. however, show an increase. As regards foreign countries 
there was an increase in the number of applications received from Austria, 
Belgium, Brazil, Denmark, France, Germany. Hungary, Italy. Norway, 
Spain and the United States, and a decrease in those from Egypt, 
Holland, Russia and Sweden. 

Ont of 14.465 patents sealed upon the applications made in the year 
1897. 442, or 3 per cent., were maintained for the full period of 14 years. 
The total number of patents which expired in 1910 was 15.741, and the 
total number of new patents sealed 16.269. Thus the number of patents 
in force was increased during the year by 528. The number of applica- 
tions made for the restoration of patents which had lapsed in consequence 
of the non- payment of renewal fees was 35, of which 1 was subsequently 
withdrawn and 11 are still pending. There were 19 hearings in 
connection with these applications, and in 18 cases the patent was 
restored. 

There were 6 applications for the revocation of patents. In 1 of 
these cases the patent was revoked. in 2 an amendment of the specifica- 
tion was required, and in 3 the application was dismissed. There were 
5 cases in which patentees availed themselves of the provisions of sec. 
26 (3) and offered to surrender their patents. In 4 of these cases the 
patent was revoked, and the remaining case was not proceeded with. 
The number of applications made for the revocation of patents worked 
exclusively or mainly outside the United Kingdom was 6, but 3 of these 
were subsequently abandoned. In 1 of the remaining cases the patent 
was revoked, in I the application was dismissed, and I case is still pend- 
ing. 
During the last 10 vears the number of hearings upon oppositions to 
the grant of patents was 1,303. and the number of appeals to the Law 
Officer in these oppositions 264, of which 46 were withdrawn or aban- 
doned and 23 are still outstanding. while in 2 cases the application for 
the patent was abandoned. The number of appeals heard by the Law 
Officer in these cases was therefore 193. In 119 of these appeals the 
decision of the Comptroller was supported. in 52 varied and in 22 
reversed. During the same period the number of hearings upon орро- 
sitions to amendments in specifications was 65, and the number of appeals 
27, whilst there were 1.098 hearings during the same decade under 
sec. 73 of the Act of 1907 and the corresponding provisions of the earlier 
Patent Acts, and 35 appeals. Four petitions for extension of terms of 
patent, 1 relating to a patent of the year 1896, 2 to patents of the year 
1897 and 1 to a patent of the year 1898, were lodged during 1910. ОЁ 
these. 3 were abandoned and the remaining case is still undecided. 
There are now 4 patents in force which have been prolonged beyond the 
normal period of 14 years, viz., Nos. 8,700 of 1892, and 10,274, 1,272 
and 17,112 of 1894. 

The names of 13 patent agents were added to the register during the 
year, the total number on the register on Dec. 31 being 267. 


DESIGNS. 


| The number of designs applied for during the year was 30,872, exclu- 
sive of 1.873 sets of designs, as compared with 24,816 single designs and 
1.596 sets in 1909. "Phe term " set " includes any number of articles 
ordinarily on sale together, irrespective of the varieties of the size or 
arrangement in which the particular design may be shown on each 
separate article. During the year, 861 applications for registration of 
designs were objected to by the Comptroller. The applicants in 455 
cases acquiesced in the objections raised by the Comptroller without 
applying for a hearing ; and 125 applications were allowed after corre- 
spondence to proceed. In the remaining 281 cases the applicants were 
accorded hearings. with the result that 114 applications were accepted 
without alteration ; 78 were refused, and 89 were accepted subject to 
modification. The number of designs of which copyright was extended 
at the end of five years for a further period of five years was 1,028, 
or 4-7 per cent., as compared with 877, or 3:9 per cent. in 1909. 


TRADE Marks. 


The number of applications made in 1910 for the registration of trade 
marks (including 106 applications made to the Cutler Company of 
Sheffield) was 10,623, as compared with 10,880 in 1909. During the 
year 6,066 trade marks were advertised and 5,722 registered. 


А number of appendices give details of the particulars 


| referred to in the Report. 
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CARBON GRANULES FOR TELEPHONE TRANSMITTERS. 
BY A. BROOKES, B.ENG. 

Telephone engineering is row becoming one of the most 
Important of the engineering professions and the transmitter 
is probably the most important component part, for obviously 
the transmission efficiency of a telephone system depends 
directly upon the transmitter. 

Practically all modern transmitters Consist essentially ofa 
fixed carbon electrode, а movable carbon electrode attached 
to the main diaphragm or acting as the diaphragm itself, and 
between these a quantity of carbon granules carefully manu- 
factured as described later. The battery current passes 
throuch the granules from the one electrode to the other, and 
when the diaphragm vibrates. due to the speech waves imping- 
ing on И. the attached carbon electrode moves accordingly, 
and a variation in the current is caused, owing mainly to the 
variation. їп the resistance at. the. surface contacts of the 
granules and the electrodes and between the granules them- 
selves. This varving current їп а local battery instrument 
passes through the primary of the induction coil. varies the 
magnetic flux in the core and generates an alternating current 
in the secondary of the coil and hence in the hine circuit. In 
the case of a common battery instrument this current varia- 
tion passes direct to the subseribers? line through the primary 
of the coil. being at the same time, however, increased by the 
charge and discharge currents to the condenser, passing through 


the coil secondary and inducing a current in the primary in 


phase with the original current variation. The alternating or 


superposed variation wave of current passes through the 
exchange switchboard lme and cord circuits and on to the 
distant subsertber’s receiver. The secret of the successful 
transmission of speec ‘h telephonically, therefore, largely hes in 
the variation 1n resistance caused by the carbon granules when 
the transmitter is spoken into. Hence it is of extreme import- 
ance that these particles of carbon shall be of the Inghest 
standard of efficiency. 

Other materials than carbon have been tried. but up to the 
present these have met with little or no success, for carhon 
possesses the important advantages of giving a large change in 
resistance with a slight change m the area of contact; having а 
negative temperature resistance coefficient and high specific 
resistance, while its surface 15 not affected by rusting. oxidation 
or corrosive action, and it is non-fusible. Тһе osmium iridium 
allovs which have lately been experimented with vive а trans- 

mitter with greater volume and slightly better articulation, 
but the ageing losses are much greater than with the carbon 
гапе transmitters, 

One of the greatest troubles occurring with g ranular carbon 
transmitters is what is known as pac kiny ; that is. the gradual 
settling down of the granules into a more or less compact mass 
at the "bottom of the cell. When this occurs the variation in 
resistance caused bv the change in the surface contacts between 
the granules becomes almost nil, and the pressure variation 
alone occurs, which means that the speech transmitted will 
become very faint. Packing is prevalent in fixed transmitters, 
and occurs after speaking into the transmitter for some few 
minutes or after it has been left standing for some time. There 
are several causes of this packing, the most important being 
the variation in size of the separate granules, im which case the 
smaller ones will gradually fill in the interstices between the 
remainder and also tend to settle to the bottom of the cell, the 
possibility of long carbon splints working through the sieves 
described later and causing practically а dead short between 
the electrodes, and the presence of moisture in the cell which 
will very quickly cause the granules to cling together in lumps, 
while sometimes, especially witha soft carbon. the granules may 
be practically fused together in clusters by an excessive cur rent. 

Several mechanical methods have been devised from time 
to time to get rid of the packing difficulty, consisting essentially 
in agitating the granules bv springs fitted inside the cell 
actuated from the outside bv means of a lever, or automatically 
‘on lifting the receiver from the switch hook. 


Another method is to rotate the transmitter from time to 
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time, but this necessitates the use of spring contacts, with their 
consequent disadvantages of corrosive от oxidised contacts 
and dust collection. An obvious practical method | is that of 
tapping the transmitter underneath. | 

The best wav to eliminate packing now она in the 
modern manufacture of transmitters is to ensure absolute 
uniformity in the size of the granules, the use of sharp cornered 
granules in preference to spherical, а correct design of the 

carbon cell and the entire absence of moisture in the cell. The 

method by which the first two are obtained will be explained 
m the description of the manufacture. The cell must be 
correctly designed so as to give a suitable relationship between 
the diameters of the carbon electrodes and the cell and the 
distance between the electrodes, and at the same time it is of 
the utmost importance to use dned carbon granules, non- 
porous electrodes, preferably very hard and polished, while 
апу material used in the cell, such as insulation paper, felt, &c., 
must ђе non-hygroscopic. The transmitter, when completely 
assembled. should be capable of withstanding total immersion 
in water without leakage to the interior of the cell, 

The process of manufacture 1s confined to a few firms and in 
general is as follows: The raw product is coal, which must be 
very carefully chosen as the efficiency of the final product 
depends largely upon this. The best material is anthracite 
having a shiny appearance, hard and homogeneous, and taken 
from a good bed. The best pieces only are chosen from the 
heap. pieces which contain impurities, metallic veins, &c., or 
which break up easily into dust being rejected. These selected 
pieces are broken up and placed in suitable crucibles the covers 
of which are cemented on by fireclay. The crucibles are 
heated to about 1.200*C. in a special furnace for about 48 hours 
so as to carbonise any volatile matter thoroughly and burn out 
the dust. After being left several hours to cool down the cover 
is broken off and the carbon spread out to cool further, when it 
is worked through suitable sieves containing so many meshes 
per inch, depending upon the quality required. Any carbon 
passing through one sieve is rejected as useless, while any 

carbon not passing through a slightly larger sieve is broken up 
and again tried by the sieves, so that the limit of variation in 
the size of the granules depends upon the choice of the pass 
aud reject sieves. The next operation is the elimination of 
the long splints. This is accomplished by placing the 
granules into a hopper from which they trickle on to a slowly 
moving endless belt of smooth leather or celluloid placed at a 
suitable inclination. The spherical ones will roll down the 
belt to be collected in a suitable vessel while the long splints 
not required will remain and pass along to be thrown into a 
vessel to waste when the belt traverses the pullev. 


G enerally 


lat this point the specific resistance of the granules is high, 


and if апу uncarbonised matter at all is present the resistance 
willbeextremely high. The chosen granules are therefore given 
a further burning treatment so as to get the requisite resist- 
ance suitable for the tvpe of transmitter in which they will be 
used. Great care is here required, and the time and temper- 
ature must be very carefully determined, according to the grade 
of coal used, &c. Generally a three minutes’ burning at about 
800°С. Is necessarv, after which the granules are ready for use. 

The resulting granules should he hard, irregular shaped 
particles, of uniform size, having as low a specific resistance аз 
possible (namely, the resistance of the carbon itself) because as 
high a proportion as possible of the resistance of the trans- 
mitter should be across the surface contacts, for it is here that 
the vanability largely occurs when the diaphragm vibrates. 
Also, they should be capable of standing a fairly heavy current 
without burning the corners, &c., or the transmitter will be 
subject to frving, that 1s, an unpleasant sizzling noise, when 
the maximum current passes through, and they must remain. 
in good condition for some time after use, namely, they should 
have a small ageing loss. The ageing loss depends largely 
upon the surface oxidation of the carbon and the burning of 
the points, for the contacts will, of course, take place across 
the points. For this reason it is always advisable to change 


the granules in any transmitter which is being repaired after 
having been in use. 
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SMALL ELECTRIC LIGHTING PLANTS.* 
‹ BYC. BELL WALKER. | 


Summary.—The author, after discussing the main features of a small 
private plant for electric lighting, describes а plant which is entirely 
automatic in its working, being self-starting, self-stopping and self-regu- 
lating. s 


There has been a remarkable increase during the last few vears, 
both in this country and abroad, in the number of small electric 
plants installed for lighting country houses, institutions. farms and 
numerous other buildings. This development has heen due to 
various eauses, including the publie demand for luxury and improve- 
ments in the design and manufacture of engines, Чупатоз and storage 
batteries; but it is mainly traceable to the introduction of the metal 
filament lamp, which makes it possible to employ smaller cables and 
wires or, alternatively, a lower voltage and fewer cells in the battery. 
At present for small installations either 25 or 50-volt plants are almost 
invariably installed, and personally I am greatly in favour of the 
latter voltage because of the better percentage regulation іп potenti! 
when cells are cut in or out for this purpose. 

It is not my object to compare electricity with petrol gas. acet vlene, 
vr any other form of artificial light, but it appears to me to be signi- 
ficant that the bulk of people who can have electric light do so. Take 
up à Bradshaw Railway Guide and look through the hotel advertise- 
ments ; wherever possible, they offer as an inducement to prospective 
visitors, “ Lighted throughout by electricity.” 

At the present time there is not a very large opening for contractors 
among large houses—they have nearly all heen equipped— hut the 
man who has a house requiring 50 or 100 lights is following his more 
favoured brother, and is having it lighted throughout by electricity. 
The next thing will be that the man requiring only 10 or a dozen 
lights in his house will not be satisfied until he also has electric light. 
At present it is mainly a question of cost—not running cost, but 
capital cost —and, in the case of the small private installation, the 
amount of attention required. If, however, allowance were made for 
the smaller depreciation of furniture, &c., electric lighting would 
really be found to be the cheapest artificial light at present available. 

Water power is occasionally procurable, and windmills are being 
used to some extent, but in both cases the cost of adapting these 
forms of power is out of all proportion to the power obtained, and oil 
or petrol engines are usually employed to drive the dynamo in the 
case of small plants and suction gas or steam for larger ones. At 
present there is a great difference of opinion among engineers as to the 
relative merits of so-called high and low-speed engines. The low 
revolution engine is undoubtedly simpler and mechanieally stronger, 
but. on the other hand. a larger engine room and more costly founda- 
tions are required. Starting is more difficult, and the overload cepa- 
city is usually less. The quick revolution engine is essentially а 
modern production, made possible by the growth of knowledge in the 
selection and production of high-class material and an extremely 
high standard of accuracy in manufacture. Ball bearings have not 
been used to a large extent up to the present, but there is & tendency 
in this direction. Dynamos are usually belt-driven when low-speed 
engines are used, and direct-coupled when driven by high-speed 
engines. There is also a diversity of opinion about the method of 
coupling, some makers preferring rigid and others tlexible couplings. 
Personally, I prefer the latter, because it is possible for the wear on 
the engine bearing to be more or less than that on the dynamo 
bearing, in which case there is a denger of one of the shafts breaking. 
Again, vibration is transmitted directly to the armature through a 
rigid coupling. causing in some cases sparking, or, а more difficult 
trouble to prevent, crystallisation of the armature connections 
where they join the commutator. As regards vibration, it is well to 
remember thet it may only occur at a critical speed, in which case it 
сап often be prevented by slightly raising or lowering the speed. 

I should now like to describe brietly 2 house lighting plant which is 
entirely automatic in its working, se!f-starting, self-stopping and 
self-regulating, and I will take ag an example a plant suitable for a 

ouse requiring about 100 16 c.p. metal filament lamps, the voltage 
Бета 50. It comprises a two-cylinder interne! combustion engine 
capable of giving 3 B.H.P. continuously, using petrol as fuel, and run- 
ning at a speed of about 900 revs. per min. The ignition is by high- 
tension magneto. | This engine is direct соцр:ей by means of a flexib:e 
coupling to a differentiall y-wound dynamo, having its field windings 
80 balanced that it gives a nearly constant output in watts at constant 
speed, irrespective of the variation in voltage due to the state of the 
battery or the number of cells in the charge circuit. 

The automatic controller consists of ап automatic battery charge 
and discharge regulator adjusted to operate at about 50 end 53:5 


м Abstract of а Pa per read before the Birmingham and District Electric 
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volts at the discharge terminals. In the charge circuit there is a time 
element reverse current circuit-breaker and a solenoid type auto- 
matic motor starter. Dynamo and discharge voltmeters are pro- 
vided, the latter containing the switch which, through relavs, controls 
the reversing pilot motor actuating the automatic battery regulator 
just mentioned. There is also a centre zero ammeter to indicate the 
charge or discharge currents, or the difference between them. The 
automatic battery regulator is provided with pilot contact-makers to 
make and break the solenoid circuit of the starter and also a separate 
set to break the relay circuits when the regulator has reached the limit 
of its travel in either direction. A tumbler switch and a push switch 
are also fitted to enable the plant to be started or stopped at any time 
by hand irrespective of the condition of the battery. The method of 
working is as follows: To commence with, let us assume that the 
battery is fully charged, the engine having just stopped automatic- 
ally. and that current is being used as required. It will he found 
that 23 cells will be suthcient for a short time to give between 50 and 
33:5 volts. When they are not, owing to the drop in potential due to 
partial discharge. the automatic regulator immediately cuts another 
cell into cireuit. making 24. and the voltage rises to about 52-4. In 
the course of time the voltage given by the 24 cells will drop to 50, and 
another cell will be cut in, and so on until the whole batterv of 27 cells 
is in use. Eventually the whole battery will not maintain the pres- 
sure at 50 volts, the average potentia! across each cell then being 
1-85 volts, but as the regulating cells have not heen in circuit as long 
às the body of the battery, they will be reading higher than this 
figure, and some cells will, therefore, be only giving 1-8 volts and are 
consequently discharged as much as is desirable. The battery regu- 
lator again operates to cut in still another cell, but instead of doing so, 
à contact maker on it energises tlie solenoid circuit of the automatic 
starter and of the magnetic fue! tap. end so the dvnemo is started as 
а motor, taking current from the battery, and the fuel supply is also 
turned on. The engine, being fitted with magneto ignition, and the 
speed being considerable, it tires almost immediately. and as soon аз 
it has sufficiently accelerated, the motor becomes a dvnamo and com- 
menees to charge the battery. We now get a rising voltage and, as 
this reaches the maximum limit, 53-5 volts, cells are cut out of the 
discharge circuit bv the automatic regulator. and when eventually 
20 cells are sufficient or more than sufticient to give the maximum 
voltage, instead of cutting out another cell. the solenoid circuit of the 
starter and magnetic fuel tap is broken. thus cutting off the dynamo 
from the battery, and turning off the fuel supply. It will be noted 
that we have now completed the cycle of operations, the duration of 
which is dependent upon the amount of current used. 

As regards the charging of the regulating cells, the contacts are so 
arranged on the controller that under norma! conditions they receive 
slightly more charge than discharge and, after considerable experi- 
menting, an arrangement has been ascertained which prevents these 
end cells from hecoming overcharged to апу extent. If desired. an 
attachment can be edded making the plant stert up automatically on 
maximum demand. This consists of a current coil connected in the 
discharge circuit operating а solenoid core. which carries a switch 
contact. The plant can also be arrenged to start automatically 
should it be used for supplying current to 2 motor working a pump. 
or for any other purpose, in which case а three-pole switch could be 
used in place of the ordinary double-pole pattern. the third pole being 
used as а pilot switch for starting the plant. A better method, how- 
ever, is to have fitted а separate push-switch, because otherwise the 
plant would not stop so long as the motor switch was in the on 
position. 

I have so far been dealing with plants suitable for places where only 
an engine is available for driving. but instead of an engine an electric 
motor can, of course, be used. There are two sets of conditions under 
which the system might be advantageously applied: For house- 
lighting off a direct-current traction circuit of 500 or 550 volts, or 
from an intermittent supply such as a public generating station ; or. 
on the other hand. it would enable the peak battery. which is usually 
at the central station, to be located on a large consumer's premises, 
thus saving considerably in the cost of mains. In conjunction with 
a time-switch, it could be easily arranged that current should not be 
taken by this motor-generator during the peak load in the case of à 
central station. It would also probably enable the supply authori- 
ties to take on a large consumer without adding to the existing mains. 

In this country and abroad there are many central stations in small 
towns having only a very small day load. Ап opportunity might 
occur, however, for supplying a large house or hotel situated some 
distance from the station. The supply might be at 220 volts or even 
440 volts three-wire. То supply this consumer under ordinary con- 
ditions a cable of considerable section would have to be laid and. in 
any case, the terminal voltage would be irregular owing to the greatly 
varying load affecting the drop in potential. By using a battery and 
an automatic generator the current could be used at the highest avail- 
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able potential, and the mains could be reduced to about one-fourth 
the size otherwise necessary. The voltage regulation would be 
‚у improved and, moreover, the current to charge the battery 
puu be taken at any time during the 24 hours. It would, of course, 
Ф necessary to arrange that with a plant of this kind the controlling 
element should not be voltage drop on the battery, because the plant 
might then require to be started during the period when the whole 
of the lights were on and the motor-generator would be unable to 
supply all the lights and at the same time maintain the battery volt- 
age. А time-switch. however, set to start up the plant each day. 
would ensure the battery being fully charged before the load came on. 
This is not a new principle. but the automatie plant appears to 
make it practicable for a comparatively small consumer, where other- 
wise the cost of attention would be a large. if not the largest. propor- 
tion of the total cost. For engineers trving to improve the load 
factor of their stations it should pav them to supply current under 
these conditions at considerably less than the ordinary lighting rate. 
It will have been noted that the system as I have described it is a 
voltage system. It is not, however. essentia! that the controlling 
feature should he the average voltage of the cells, although regulation 
must be effected in that way. The time for starting and stopping can 
be determined by a battery ampere-hour meter. or even bv the 
gravity of the acid. 


INHERENT SPEED REGULATION OF THE DIRECT- 
CURRENT SHUNT MOTOR.* 
BY E. W. SHORT. 


It is customary to consider the direct-current shunt motor as a 
machine whieh runs at constant speed when supplied at constant 
terminal voltage, and of which the steady speed may be varied only 
by the use of a regulating resistance in the shunt field circuit. That 
this assumption is not strictly correct, and sometimes not even 
approximately true. was brought to the author's notice some time ago 
in the course of testing a number of direct-current shunt motors 
driving textile machinery. The speed of the motors tested was nomi- 
nally constant within 1 or 2 per cent., but on account of the inter- 
mittent nature of the load on the motors, though they were not over- 
loaded, the actual speeds showed very considerable variation from 
constant value. 

To summarise brietlv the conclusions arrived at as a result of the 
tests referred to. it appears that although a direct-current shunt motor 
may be so designed, and its voltage drop and brush position may be 
so adjusted, that it runs at the same speed on no load and on steady 
full load, at any given temperature, vet the speed of the same machine 
will vary very considerably when working on a rapidly varying load 
such as is often met with in industrial conditions. Jn short, the 
tendency of a shunt motor to maintain perfectly even speed under all 
conditions, which might be called its inherent speed regulation, is 
sometimes not so good as might be supposed. Even if the motor is 
differentially compounded for perfect speed regulation for all steady 
loads within the usual limits of output of the machine, or if interpoles 
аге added to allow greater latitude in the brush position or in the 
working range of the flux, the particular correction which is adopted 
disappears when the motor is worked ор a rapidly varving or inter- 
mittent load, and the speed variation тау be of considerable im- 
portance. 

The results obtained by the emplovment of the electrical drive 
with continuous-current motors were unsatisfactory from the textile 
point of view. The discrepancies between the actual results obtained 
from the drive and those which it was reasonable to expect could 
he obtained, were both important in amount and serious in their con- 
sequences ; neither the amount nor the qualitv of the work produced 
on the textile machines was as good as would have been obtained by 
driving at constant speed. 

The steady full-load speed of a direct-current shunt motor depends 
also upon the position of the brushes on the commutator. Rocking 
back the brushes from the neutral position causes the full-load speed 
to rise, thus making available for non-reversing motors a means 
whereby the decrease in speed on load due to voltage drop may be 
offset, and the steady speed maintained approximately the same at 
no load, full load and intermediate loads. With а view to obtaining 
the closest speed regulation when using shunt motors, even on steady 
loads, it is thus of great importance to adjust the position of the 
brushes carefully, not only with reference to the non-sparking posi- 


tion but also with reference to the speed. If sufficient backward lead . 


cannot be given to the brushes to obtain the same steady speed from 
no load to full load, or if it is necessary to keep the brushes in the 
neutral! position for reversing or for other special reasons, a differen- 
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tially compounded field may be employed. In this case the shunt 
tield coils must be designed to provide the full ampere-turn neces- 
загу to set up the maximum flux, which 28 at no load. Instead of 
rocking the brushes and utilising the demagnetising effect of the arma- 
mature back ampere-turns to reduce the flux at full load, the brushes 
can be kept in the neutral position aad the series coils designed to 
provide sufficient demagnetising ampere-turns, when full-load cur- 
rent flows, to reduce the flux, the amount of reduction being propor- 
tional to the difference between the back E.M.F.s at no load and full 
load. 

Although, however, any given motor may be arranged by rocking 
the brushes or by differential compounding, to regulate perfectly on 
slowly varving loads, quite other effects show themselves when the 
luad is quickly intermittent or rapidly varying. This is due to the 
mutual induction between the shunt and series field windings, or 
between the armature and shunt field windings. When series and 


shunt windings are wound on the same pole, the direct effect of the 


mutual inductance existing between the two sets of coils is that any 
change in the current in the series coil either tends to produce a 
momentary current in the shunt coil, if no current tlows in the latter 
to begin with, or affects momentarily any current which may already 
be flowing in the shunt circuit. It follows that the magnetising or 
demagnetising effect of a compound winding is not effective imme- 
diately the series current flows, since any change in the series ampere- 
turns is accompanied by a momentary change in the shunt ampere- 
turns, in the opposite direction, so that for the moment the total of 
the effective ampere-turns acting on the pole is unaltered, and the 
Hux is also unchanged. In the case of the differentially compound 
motor, when full load comes on, the flux in the poles is not imme- 
diately reduced to suit full-load conditions, and it the duration of the 
transient conditions is sufficiently long, the speed of the motor will 
have time to drop considerably before the flux has attained its steady 
value. The contrary effect takes place when full-load current goes 
off the motor. If variations in load are rapid and succeed each other 
quickly, the speed may vary constantly up and down as the load 
decreases and increases. 1f the motor is not differentially com- 
pounded, but the regulation depends on the demagnetising action of 
the armature back ampere-turns, the effects will be practically the 
same. Алу variation of the armature current will cause a momen- 
tary and contrary change in the shunt exciting current, and the speed 
of the machine will usually have time to vary up or down before the 
exciting current and tlux have time to settle down to steady con- 
ditions. 

The behaviour of a 35 н.Р. motor, particulars of which are given in 
full in the Paper, on a rapidly varving load is now considered ; in 
calculating the mutual inductance of the motor windings the author 


has followed the method applied by Mr. C. P. Steinmetz * to the con- 
ditions existing in a compound generator. 


Calculations show that on this machine the shunt current increases 
when the speed changes from its normal value of 0-87 ampere to 
0-96 ampere, nearly, in the same time that the main current in the 
series coils grows from zero to 59 amperes—that is, in 0-05 second. 
The practical result of the delay in the adjustment of the shunt excit- 
ing current to those steady conditions where the effects of voltage 
drop and differential compounding are balanced. is that the speed 
must drop to reduce the back E.M.F. and allow full-load current to 
flow, unless the armature has sufficient flv wheel effect to keep the 
speed at nearly normal value. Since the flywheel effect is usually 
inadequate to maintain full-load torque for a sufficiently long interval 
however, the speed drops, and full-load torque and current only 
maintained at the lower speed. If the motor is running at steady 
speed and full load is suddenly taken off the opposite cycle of events 
takes place. The speed rises quickly, and the sudden decrease of the 
main current in the series coils now has the effect of causing the shunt 
current to alter also. 

The effect of running this motor on a load which increases from 
almost no load to full load is that the speed drops about 2} per cent. 
below normal, and every time full load goes off the speed rises about 
24 percent. above normal. This assumes that the steady conditions 
are regained on each occasion before the next alteration in load takes 
place. If the load is regularly put on and taken off the speed varies 
up and down about 5 per cent. continuously. Continuous oscillation 
of the speed between its extreme values will occur if the machinery 
driven by the motor offers a periodicallly varying load torque opposed 
to the driving effect of the motor. This occurs when driving looms 
in a textile mill, or à machine tool of which the motion is reciprocating 
or the cutting intermittent. The speed change depends upon the 
amount of the load change. and is not affected materially by the 


original value of the load, whether this is no load or full load or other 
value. 


*Theory and Calculation of Transient Electric Phenomena and 
Oscillations. 
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The author's remarks regarding the use of direct-current motors are 
not to be understood гз 2 condemnation of their use for textile driving 
as à whole or for driving machine tools and industrial machinery in 
' generel. Nor should the conclusion be drawn that only polyphase 


induction motors, or even synchronous motors, can be used in order | 


to obtain steady driving on ny load whatever. As it happens, the 
importance of absolutely constent driving speed is more insisted on in 
the сезе of textiles than in almost eny other branch of electrical power 
applications, and the majority of electrically-driven textile factories 
happen to be driven by polyphase motors. The main reasons for the 
general adoption of polyphase driving are probably two in number : 
Firstly, that the supply authorities in the textile districts mostly 
supply alternating current; and, secondly, on account of the 
difficulties attributed to the use of the direct-current shunt motor 
due to the care of the commutator and the variation of speed with 
temperature changes. This note on the behaviour of the direct- 
current motor will have served its purpose if it makes clear the 
real reason why such a machine should not be employed if it is 
desired to obtain absolutely constant speed when driving a rapidly 
varying load, 


FARADAY SOCIETY. 


At the mecting held on March 14th, Dr. J. A. Harker, F.R.S., in the 
chair, a Paper on. 
“ Some Properties of Aluminium Anode Films," 


by G. E. Barrsto, M.Sc., B.Eng., and В. Mercer, B.Eng., was read 
in abstract by the Secretary. 

This Paper gives a preliminary account of an extended investiga- 
tion that is being made into some of the properties of aluminium 
anode-films, with special reference to the capacity of such films and 
to their behaviour in several electrolytes that have not. previous to 
this, been used to “ form " them. The differences found in the re- 
sults of previous observers for the capacity of Al anodes are explained 
by the experimental difficulties involved in measuring the capacity 
of a very leaky condenser, and by the influence of the length of the 
period of formation. Using Sumpner and Record's very accurate 
method of adapting а Sumpner wattmeter to the measurement of 
capacity, it was found that the capacity decreases slowly with the 
time of formation for several days. The higher the formation volt- 
age, the longer is the time required for the capacity to fall to its mini- 
mum value. "The product of the capacity per square centimetre and 
the formation voltage is not constant, but decreases with E. ranging 
from 8:1 to 6:9 for the range of voltage 10-119:5. The electrolyte 
used was concentrated Am,B,O.. 

From the analysis of the measurements made by various observers 
of the dimensions of the films, and from the thicknesses caleulated 
from the capacity, it is coneluded that the film is composed of an 
inner thin dielectric stratum, which is independent of the electrolyte. 
enclosed by an outer and much thicker conducting film, varying with 
the electrolyte. The inner film is supposed to be oxygen in the liquid 
state. 

A study of the valve action of the following electrolytes of bivalent 
or higher acid radicals, K;FeCy;. K,FeCy;. AmH,AsO;, Am,H AsO,. 
апа (Am.Q);7MoO,, shows that with the exception of the last none 
are of any use for building up a high insulation resistance. With 
AmH,AsO, it was found impossible to rise above 14 volts without 
extensive pitting taking place; the addition of AmOH to the extent 
of about 5 per cent. eompletely stopped the pitting. and it was then 
possible to reach a voltage of 400. 

There are three points of interest on the volt-resistance curves :— 
(1) а point at which maximum resistance occurs; (2) the critical 
voltage, at which no reduction from the first value of the current on 
closing the circuit takes place, but instead an increase ; (3) the break- 
down voltage. It is shown that the law of increase of leakage current 
with temperature is an exponential one, i= Ағат, where a varies with 
tLe period of formation, but is independent of the electrolyte ; 
(Am,O),7(MoO,) is very much less susceptible to increase of tempera- 
ture than Am,BO.. | 

The effect of the presence of salts which exhibit little or no valve 
action on the leakage current of Al anodes in NaAmHPO, showed 
that in a particular case the addition of the impurity anion in the 
cases of KCI and KBr to the extent of one-fifth of the PO, ion in- 
creased the leakage current more than thousandfold. NaHCO, (a 
divalent salt) had nothing like this effect. 

Experiments were made with alternating currents employing a 
constant E.M.F, and a variable series resistance, with increasing volts 
across valve cell; it was found that the current was constant over a 
considerable range of voltage, the volt-current curves for a number 
of electrolytes being parallel to the axis of voltage. This is explained 


by the fact that the capacity decreases as the voltage rises; at the ' 


The result is that the effective 
wee 


same time the resistance increases. 
admittance is practically inversely proportional to the voltage. 
effect of temperature on the capacity of anodes in Am,B,O. «ак 
NaH PO, was also investigated, and it is shown that, contrary to th 
opinion of McGordan, temperature has considerable influence. Each 
electrolyte behaves in a characteristic manner, and Na,HPO, gives 
on the whole a decrease of capacity with temperature, while Am,B,O; 
gives a considerable increase, a large proportion of which persists on 
cooling down to normal temperature again. 

Prof. W. W. HarpaNE Ger (communicated) drew attention to the 
technical importance of the subject in connection with electrolytic con- 
densers, rectifiers and lightning protectors. Не referred to anode films 
which he had produced on platinum, and which he believed were films of 
oxygen. The ordinary aluminium films were electro-negative to zing in 
water, but, on heating, the films disappear and the aluminium becomes 
electro-positive ; on cooling again the film reforms and a hysteresis loop 
is obtained on plotting the observations. The occurrence of the critical 
point in many of the authors’ curves between 35°C. and 40 C. was note- 
worthy (see ** Trans.” Farad. Soc., July, 1910. VI. (1). р. 64). 

Dr. W.C. Мес. LEWIS criticised the assumption that the specific induc- 
tive capacity of the dielectric portion of the film was unity. This prob- 
ably led to the diserepaney between the measurements of the film-thick- 
nesses Obtained by the direct and indirect methods. 


Mr. S. W. J. Smitu, D.Sc., and Mr. №. Е. Hicatns, B.Sc., read а 
Paper 
* On Surface Effects between Mercury and Certain Solutions and an 
Electrochemical Method of Estimating Dissolved Oxygen." 


The effects of small quantities of Na,S upon the P.D. between 
mercury and dilute solutions of various electrolytes have been studied 
and an attempt has been made to analyse and explain them. The 
rate of change of Р.О. resulting from additions of Na,S is at first 
roughly proportional to the amount of Na,S added, but suddenly in- 
creases at a critical concentration lying near 00004 equivalents Na, 
per litre in solutions containing about 00011 equivalents of O per 
litre. This effect is temporary and almost disappears within 24 
hours. It is replaced by a similar effect, permanent so long as atmo- 
spheric oxygen is excluded, which occurs in the solution containing 
initially about 0:00055 equivalents Ха, per litre. 

The second effect is due to the conversion of the Na,S into Na,S,0;, 
by interaction with the oxygen contained in the solution. ‘The 
amount per litre of Na,S required to produce the effect is thus а 
measure of the amount per litre of the dissolved oxygen. А very 
slight excess is sufficient to alter the P.D. by more than $ volt. The 
temporary effect. is apparently due, partly at least. to selective ab- 
sorption of Na,S at the mercury surface. The experiments illustrate 
incidentally the origin of phenomena analogous to the “* oxidation 
tints " of tempered steel. 

The following Papers wero also read: ‘ The Weight of a Normal 
Litre of Hydrogen Chloride," by Messrs. F. P. Burt, B.Sc.. and В. W. 
Whytlaw-Gray, Ph.D; and “А Physical-Chemical Study of Mer- 
eury-Sodium Alloys or Sodium Amalgams," by Mr. Е. Vanstone, 
B.Sc. 


THE BEST TYPE OF STEAM BOILER. 


At a recent meeting of the Yorkshire Local Section of the 
Institution of Electrical Engineers an interesting discussion 
took place on the subject of boilers, Mr. Mountain opening the 
discussion with some notes in the form of a brief Paper. We 
give below an account of the remarks of the various speakers, 


Мг. А. B. Mountarn (Huddersfield), in his opening remarks, said that 
he had lately considered several schemes for increasing the supply of 
steam at the works with which he was connected. The capacity of the 
steam raising plant under consideration was 100,000 Ib. to 120,000 Ib. 
of water to be evaporated per hour, divided into units, so that half might 
be provided at once and half later оп. The types of boilers considered 
were the Lancashire (9ft. by 30 ft.. 12,000-15,0C0, Ib. per hour), the 
Yorkshire (9 ft. by 24 ft., 12.000-15,000 lb. per hour). the Babcock & 
Wilcox (20,000-25.000 №. per hour) the Woodeson (25.000-30,000 lb, 
per hour) and the Stirling (24.000-30,000 №. per hour). А serious 
defect of both the Lancashire and Yorkshire boilers was the air leakage 
through the brickwork. There seemed little doubt that the same 
evaporation could be obtained from a Yorkshire boiler 24 ft. long as with 
a Lancashire boiler 30 ft. long. The gradual enlargement of. the furnace 
tubes to the back of the Yorkshire boiler undoubtedly enabled the gases 
to pass through the boiler more freely, and consequently with the same 
chimney draught the consumption of fuel was greater. With either 
tvpe of boiler the efficiency was so low that an economiser was necessary. 
The Babcock & Wilcox boiler was the most generally used type of water- 
tube boiler and had given exceeding good results upon a large and small 
scale. The steam generated in all tubes had to pass up the front headers 
to the top drums, and under conditions of forcing, priming would result 
if superheaters were not used. The restricted space in the front headers 
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and rising tubes was open to criticism. The tubes being straight might 
be easily inspected and thoroughly cleaned by removing the front and 
back caps, but the cleaning process was a long one. The tubes were 
cleaned on the outside by means of a steam jet. In the Stirling boiler 
the hot gases had a tendency to clean the tubes. A point frequently 
brought against this boiler was the danger with bent tubes, due to the 
difficulty of cleaning. The Woodeson (or Clarke, Chapman) boiler was 
one of the latest developments in the vertical straight tube type and had 
within the last few years been adopted very largely. The ease with 
which the tubes could be cleaned and inspected was a strony point, but 
the fact that new tubes had to be put in through the manholes in the 
top drum, while very simple, necessitated a specially high building to 
allow the tubes (14 ft. Gin. long) to be withdrawn or replaced. As 
regards the combustion of fuel, there had been a gradual development 
towards burning the fucl in a firebrick chamber, so that the temperature 
above and around the fire was maintained at a very high point to ensure 
complete combustion. The conditions in a Lancashire or Yorkshire 
boiler were bad. as the flames were in contact with the comparatively 
cold furnace tubes, and but for the large volume of gases the result 
would be much worse. Nothing in connection with the boiler problem 
vas во misleading as the figures given for the heating surface: во much 
depended upon the efficiency of the surface. For example, the bottom 
half of the furnace tubes in a Lancashire or Yorkshire boiler after running 
for some hours would be covered with flue dirt and be quite useless as a 
heating surface; the same reasoning applied to the horizontal tubes in 
the Babcock boiler, which must be eonstantly cleaned to Keep up the 
efficieney, whereas with the vertical tubes in the Woodeson or Stirling 
boiler better results should be obtained. The surface exposed to the 
water also required careful consideration. ‘To get good results it was 
necessary that the heating and evaporating surfaces should be so arranged 
that they would, as far ая possible, keep themselves clean. The bottom 
of the Lancashire boiler might be considered as an excellent heating 
surface, but could one imagine а wors? evaporating surface, the plate 
becoming covered with sediment, а very poor conductor of heat? The 
horizontal tubes in the Babcock boiler were also defective, as there were 
two distinet actions at work, one being to carry all dirt with the gradual 
flow of water up the tubes, whilst the effect of gravity was to send the 
deposit in à downward direction. Consequently, these tubes collected 
more deposit than if arranged vertically. 1t was also desirable that the 
steam generated should be able to rise as freely as possible to the steam 
красе area. Vertical tubes, again, had an advantage over horizontal 
tubes in this respeet. There was not much difference in the maintenance 
costs of different boilers. The arrangements for cleaning the water. 
tube boilers were, however, much in advance of the Lancashire type, 
but the application of the vacuum cleaner to all boiler houses would no 
doubt become general and sive much most unpleasant labour as well as 
improve the efficiency of the plant. The Babcock boiler undoubtedly 
was the most expensive to clean internally, due to the large number of 
tube caps to be handled. The amount to be allowed for depreciation, 
which might be considered maintenance, depended far more upon the 
water than the type of boiler, but if fired hard the Lancashire or York- 
shire type would probably require replacing the soonest. The first-class 
makera of fittings were now generally using steel for the bodies of all 
boiler mountings, but there were still a large number of cast-iron fittings 
being used. These were not reliable. As to the relative cost of install- 
iug different types of boilers he had endeavoured to consider the cost 
from the point of view of putting down an entirely new plant, including 
the cost of buildings, chimney, flues, economisers, stokers and fans for 
the water-tube boilers, but excluding land. The capital cost upon the 
above-mentioned basis would be approximately as follows :— Eight Lan- 
cashire boilers, £16,720 ; eight Yorkshire boilers, £15.500 ; five Babcock 
boilers, £15,000; four Woodeson boilers, 814.000; ог four Stirling 
boilers, £13,500. Assuming the boilers to be evaporating at the rate of 
100,000 Ib. of water per hour and working, say. 300 days of 18 hours, the 
fuel required would be about 30,000 tons. Taking the efiiciencics of the 
boiler working under ordinary (not test) conditions to be :— Lancashire 
65 per cent., Yorkshire 65 per cent., Babcock 70 per cent., Stirling 724 
per cent, Woodeson 724 per cent., and that the fuel was worth, say, 
103. per ton, the annual saving due to the use of water-tube boilers would 
be :— Babcock £750, Stirling £1.125, Woodeson £1,125; and, in addition, 
there would be the saving of capital and reduced cost of labour, duc to 
the fact that a smaller number of boilers would be in use, 

Mr. W. HaáRTNELL said gome years ago he investigated the relation 
between the coal consumed, the size of grate, the heating surface, and the 
vater evaporated in various boilers ; when he tabulated the evaporative 
eflicieney under similar conditions, he was surprised to find how closely 
the boilers resembled one another in this respect. By plotting horizon- 
tally the heating surface per lb. of coal per hour and vertically the water 
evaporated per square foot of heating surface for a number of different 
boilers, he obtained curves which showed that the differences between 
the evaporative efliciencies of Lancashire boilers, vertical boilers and 
other varieties were but slight, under similar conditions. This result 
made him sceptical as to the alleged superiority of novel forms of boilers, 

Mr. W. Н. Casmey thought that the reason why greater progress had 
not been made in steam boilers of the cylindrical type was that we had 
followed and unquestionably accepted the opinions and methods of our 
predecessors. The makers of the water-tube boiler had realised the 
fact that good combustion was one of the first essentials to economy. 
This type of boiler was shorter than the evlindrical type, and by intro- 
ducing the large amount of brickwork had the effect of absorbing much 
of the heat given off from the gases and transforming it into radiant 
heat. The Lancashire boiler was, as a rule, 30 ft. long; for about the 
rst 25 ft. the flues were parallel and then tapered, the diameter of the 
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outlet being, as a rule, 6 in. smaller than the other part of the flucs, thus 
reducing the sectional area in the case of a 9 ft. diameter boiler by 34 
per cent. Under the above conditions they had a boiler with 44 sq. ft. 
of grate and which would transmit to 10 per cent. of the boiler's heating 
surface (say, the first 7 ft. of furnace flues) over 50 per cent. of the total 
heat in the fuel burned. Over ard around each heatirg surface was 
located 200 gallons less water than over the same linear length of boiler 
at the rear, although at the latter point was the lowest temperature of 
gases and the smallest heativg surface. He suggested that а Lanca- 
shire boiler would give 10 per cent. to 12 per cent. greater evaporation 
per hour if worked with the furnaces at the opposite end to that generally 
adopted; in fact, the boiler would then be mere scientifically correct 
than as at present. The Yorkshire had two furnace flues. but these 
exparded to the rear end, the respective sectional areas being 2:3. 
‘Tne effect of expanding the flues was that the heat ard water were more 
proportionately distributed. In a 24 ft. by 9ft. Yorkshire boiler the 
first 7 linear ft. to workirg level contained 13.220 №. of water ard 
73 sq. ft. of flue heating surface. In the last 7 ft. the same boiler only 
contained 11,402 №. of water but 162 sq. ft. of heating surface. More- 
over, as the smallest sectional area was at the front end there was through 
the flucs of the Yorkshire boiler an air velocity 50 per cent. greater than 
through the fires of a Laneashire boiler working with equal chimney 
suction. This meant thicker fires; more perfect combustion, ard more 
fuel burned per square foot of grate, therefore more heat generated to 
meet the demands of the greater volume of water located over the 
furnaces, The speaker gave particulars of a comparative boiler test by 
the National Boiler Insurance Со. to illustrate the above features, 

Мг. А. ATKINSON remarked, with reference to the bent tubes between 
the top drums of the " Woodcson ” boiler referred to by Mr. Mountain, 
that these were made with as little bend as possible. Regardirg the 
accumulation of flue dust at the fire side, this tock up in the Woodeson 
boiler only а small percentage of the heating surface. With regard to 
Mr. Mountain s statement that this type of boiler necessitated а specially 
high building to allow the tubes to be withdrawn or replaced, 10 ft, 
would be ample for the purpose where the tubes were 14 ft. 6 in. аз 
mentioned. The designer had in view in the Wocdeson boiler the 
embodying of the mechanical efficieney of a Larcashire boiler with the 
evaporative efliciency of a water-tube boiler, and the main point in this 
was to arrange all the tubes to be of one length. necessitating a flat tube 
plate. This equal length of tubes was a very impertant feature in boiler 
practice. 

Mr. А. Picott thought very old installations of Babcock & Wileox 
boilers had been cited, «specially as regards the necessity of cleaning 
by fixed steam jets. This arrangement in modern installations had 
been almost entirely abandoned, the boilers beirg set two in a battery, 
thus allowing one side of each boiler to be accessible, ard therefore 
external cleaning to be done most effectually. Regardirg the combus- 
tion chamber, in the early types of boilers the fire grate was certainly too 
near the tubes, but the depth of the combustion chamber had been 
materially increased of late years. He disagreed with Mr. Mountain’s 
statement as to priming on Babcock. & Wileox boilers. The makers 
guaranteed that there would rot be more than l per cent. of moisture in 
the steam. He thought that the trouble Mr. Mountain hed experienced 
with priming was probably due to the excess of soda used for softening 
the feed water. He agreed. however, regarding Lancashire boilers. and on 
witnessing: one or two tests with the lat st type he was very much sur- 
prised to find the amount cf dirt that came out of the flues after six 
months’ running. It was impossible to stop these boilers under this 
time, as they could not ckan out the boilers every week-end, since the 
flues would not be accessible owing to the radiant heat from the brick- 
work. The evaporation of these boilers when the flues were dirty was 
very small, only about 6 №. of water per lb. of coal, ard immediately 
after cleaning the flues the evaporation went up to something like 8 Ib. 
per Ib. of coal. 

Mr. Н. J. S. McKay emphasised certain good points in the Stirlirg 
boiler and said that they did not now fit circulating tubes between the 
bottom drums, thereby quite removing priming. In every straight tube 
design, however, large volumes cf water were passed through the inter- 
connecting tubcs between the mud drums irstead of through the main 
banks of tubes, as in the Stirling boiler. 1n reference to Mr, Mountain's 
remark about the possibility of overheating the water circulaters between 
the front and middle steam drum, the temperature of the gases entering 
the superheater, and consequently impinging on these circulating tubes, 
was about 1,000 deg. This temperature was not sufficient to damage 
the wetted surface of a superheater, and even if scale. were to leege in 
these parts overheating was not likely to occur, With regard to the bend- 
ing of the tubes, his firm were of opinion that to obtain true flexibility, 
each tube must be so designed that it would take up its own expansion 
and contraction. Only by these means could leakage and creeping of 
the tube ends be prevented. 

Mr. К. Е. Мове said the demand for water-tube boilers was constantly 
increasing, and especially in the case of electricity stations, and where 
the ground space was valuable the Lancashire boiler, of course, had no 
chance. The Yorkshire boiler was, or might possibly be, an advance over 
the Lancashire boiler, but this again was a long way behind а water-tube 
boiler. They had to make their boilers to suit the market and also the 
insurance companies, and’so in addition to a bent-tube boiler they also 
manufactured а boiler with straight tubes. 

Mr. А. V. B&krriNGTON then gave some particulars of the new 
Bettington dust fuel boiler. As regards grinding the coal mentioned by 
one speaker, this was performed at the same time as the draught was 
created and by the same machine. The power taken to perform all the 
operations was approximately 2} per cent. of the power generated by 
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Another feature of the boiler was total elimination of stand- 


the boiler. 
The advantages of straight vertical tubes were manifold, 


by losses. 
chief among which was the prevention of an accumulation of soot or dust 
on the upper half of the tube. Moreover, with vertical tubes, any 
impurities were supported only on the contained column of water in the 
tube, and were consequently conveyed to the bottom header where they 
could do'no harm and were blown out in due course. Again, in the case 
of this boiler, all the tubes were expanded into the headers, which were 
sufficiently large to admit а man who could visually inspect the inside of 
every tube by the removal of two manhole covers. . 

Mr. Н. E. YEenBURY was sorry that Mr. Mountain had omitted the 
the value of land from his Paper as it was so essential when one had to 
got out a boiler plant. 

Mr. G. R. HINDLEBERG said one important type of boiler had not been 
mentioned, viz., the marine type return tubular boiler. This gave the 
best evaporation per lb. of fuel and the most steam per cubie space 
occupied, but it required careful handling. It was also costly. They 
found they could get as much as 12} lb. of steam рег lb. of coal from the 
marine tubular boiler. This was the experience of a user and not a 
manufacturer. Superheat was not adopted, 

Mr. WARDALE argeed that the marine boiler was a good servant, but 
it was an expensive one to maintain. 


RESEARCHES ON MULTIPLEX TELEPHONY. 


BY ERNST RUHMER. 


Directly after my first researches on wireless telephony in 
the summer of 1906 I conceived the plan of combining wire- 
less with wire telephony and in this way solving the 
problem of multiplex telephony. In my book on the 
subjeet which appearcd at the beginning of 1907 there 
is the following sentence оп page 141: ‘ Further, it is 
very probable that wireless telephory will be a great 
help to wire telephony. Attention must be paid to 
the problem of multiplex telephony whose solution is 


Fic. 1.—D1aqram or CONNECTIONS OF THREE MULTIPLEX 
SENDING AND RECEIVING STATIONS, 


1 


oscillatory circuit which is fitted with a capacity (C,, Ca, C.) 
and a self-induction (L,, La, L4) so that the periods of oscilla- 
tion are different. 

The strength of the high-frequency current flowing in these 
cireuits is dependent on the microphone M. Further, the 
main current can be regulated as in I. and HI., or the high- 
frequency current in the oscillatory circuit as in П. Any of 
these arrangements are permissible as long as the microphone 
at a given transmitting station does not influence the alter- 
nating current from the other transmitting stations. 

Detectors D can either be connected with the oscillatory 
circuits in an analogous manner to that used in wireless 
telephony, or the alterations in the alternating current may be 
changed into sound-waves direct either by using a condenser 
or an eddy current telephone as at W in III'. The transfer 
of the different speaking currents through the common wire 
F.F, is effected by means of a coil, S, which is coupled fairly 
closely with the transmitter oscillatory circuit and loosely 
with the receiving circuit. 

As the wire carries oscillations of all frequencies certain free 
oscillations occur in the circuits at the respective receiving 
stations, so that each receiving station only hears the conversa- 
tion from the corresponding transmitting station. 

Fig. 2 shows three demonstration stations which were 
erected т 1909 at the suggestion of Dr. Goldschmidt. A 
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Fic. 2. —ViEW or TRIPLE SENDING STATION, 


Poulsen lamp of the simplest construction and connected to 
the ordinary supply network is placed on the table under the 
switchboard and is used for generating the oscillations. In 
order to prevent one transmitter affecting another through 
the supply mains powerful choking coils are placed in the 
lamp circuits. In parallel with each lamp, besides the oscil- 
latory circuit proper, is a Ruhmer “ flywheel” circuit, which 
serves to level up, as far as possible, the variations and inten- 
sity of the oscillations generated. This oscillation circuit, as 
well as the coupling arrangement for the transmitting wire, 
is placed in the box at the left of the lamps. These boxes 
are fitted with a control lamp and switch. "The transmission 
wire passes through al] three transmitters. By means of the 
switches mentioned above the stations can be coupled to the 
transmission line ard communication established with the 
corresponding receiving station. Аз the latter are perma- 
nently connected to the transmitting wire it follows that at the 
moment when the sending station is switched in a call is given 
at the corresponding receiving station by means of a relay. 
The telephone is then taken off the hook and the two stations 
are then in communication. At the same time the other 
stations can call up and get into communication without any 
cross-talk occurring. 


rendered quite possible by the employment of wireless 
methods." 

After several preliminary researches in this field I suc- 
ceeded in the spring of 1908 in transmitting at the same 
time over the line between my laboratory and my house | 
five separate conversations without any disturbance. These 
researches and those which followed were carried out with the 
apparatus described below :— T 

In the same way as in wireless telegraphy high-frequency 
alternating current is generated at each transmitting station. 
The frequencies at the various stations are, however, different. 
All these high-frequency currents are propagated along the 
same wire and are then separated again at the receiving 
Station, where they operate a resonance circuit connected with 
а telephone. "The coupling between the telephone wire and 
the respective receiving stations must be as loose as possible 
in order to separate the various speeches and thus to prevent 
the troubles which arise when there is a great deal of speaking ; 
otherwise some of the listeners cannot hear very well. 

Fig. 1 shows diagrammatically three transmitting and 
receiving stations arranged on this system. Ап arc burning 
Ш ап atmosphere of hydrogen is used for generating the high- 
frequency current. The arc is connected in parallel with an 
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MENTS accepted up to 3.30 P.M. Thursday. 
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“THE ELECTRICIAN’? INDUSTRIAL SUPPLEMENT. 
With “ Toe ELECTRICIAN ” for Sept. 14, 1906, was issued the first of a 


series of © Industrial Supplements," to be published from time to time 
with “THs ELECTRICIAN.” The fifty-third issue of the Supplement 
published (Gratis) with the number of “ Tue ErEcTRICIAN" 
September 23, 1910, was the last of the monthly issues. * Tug Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT" to “THE ELECTRICIAN ” isnow 
issued weekly (Gratis). It will be found towards the end of the present issue. 
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ELECTRICITY SUPPLY TABLES AND DATA. 
This Valuable Set of Tables and Engineering Data relating to 


Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index is included. 


ELECTRICITY IN MINES. 


The Coal Mines Bill, which was recently read а second 


time in the House of Commons, 18 а comprehensive measure 
of 123 clauses, and is intended to provide greater security for 
those employed in the mining industry. It is admitted that 
the number of accidents among miners is unduly high, and 
the fact that the Bill was read a second time without a 
division. proves that all parties are in sympathy with its 
ostensible objects. The framers of the Bill hope to effect 
their purpose by a more thorough inspection of mines, by 
providing that managers and mine officials shall be com- 


petent, and by making more stringent provisions as to venti- 


lation, the use of safety lamps, signalling, &c. Though the 


Bill is mainly based on the reports of the Royal Commission 
on Mining Accidents it has been adversely criticised by 
representatives of both mine owners and miners, and no 
doubt amendments will have to be introduced in Committee. 
In fact, the Home Secretary has already promised to intro- 
duce certain alterations, and conferences of representatives 
of mine owners and men are to be arranged in order to dis- 
cuss debateable points. 

Every one will зутра изе with any reasonable effort to 
secure the safety of those whose lot it is to work in mines. 
It is, however, generally necessary to consider what is, and 
what 13 not, feasible under commercial conditions. We can 
imagine a coal mine so equipped and worked that it would be 
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almost impossible for any accident to arise from the plant. 
But such conditions would not be commercial, and at the 
best there would be risk from personal carelessness, even 
risk of explosion. The question, therefore, arises whether 
the men would prefer to work with a certain risk, or not to 
work at mining at all. In a sense it may seem that this con- 
clusion is lacking in humanity, but unfortunately it cannot 
beotherwise. There are, indeed, many occupations in which 
risks are inevitable. For example, the seaman's life is a 
case that comes at once to mind. Life at sea might be ren- 
dered less hazardous if legislation were passed to the effect 
that ships should be above a certain minimum size, but anv 
such legislation would produce an artificial position which 
would be wholly undesirable and which the men themselves 
would be the first to resent. Similarly in legislation having 
for its object the safety of those engaged in mining, it is 
important that no artificial position should be created, and 
that commercial considerations should be taken into ac- 
count. In other words, it is necessary to remember that the 
mine owners must see a fair return for the money invested 
in mines and that the miners must secure a livelihood. 
Unfortunately, it is often not appreciated that these two 
conditions are closely connected, and the miner sometimes 
appears to think that а dividend is quite ап unnecessary 
luxury. 

So long as the point of view of commercial practicability 
is borne in mind no one will cavil at thorough inspection, or 
at the requirement that the responsible persons shall be com- 
petent. Incompetence in such work can only be bad for the 
progress of electrical methods in mining. On the other 
hand, the provisions as to ventilation, signalling and the use 
of safety lamps are likely to be subjects on which there will 
be some difference of opinion. 

For electrical engineers the most important part of the 
Bill is clause 60, which provides that “ electricity shall not 
be used in any part of a mine where, on account of the risk 
of explosion of gas or coal dust, the use of electricity would be 
dangerous to life, and И the owner of a mine on being re- 
quired by an inspector of a division not to use or to desist 
from using electricity in the mine or any part thereof on 
such ground as aforesaid, refuses to do so, the question as to 
the application of the section to the mine or part thereof 
shall be settled in the manner provided by this Act for 
settling disputes. The use of electricity in any mine 
shall be subject to general regulations under this Act." 
In the minds of many of the workmen there is a natural pre- 
Judice against electric mining plant and labour-saving 
machinery generallv, and this prejudice is extended and 
intensified by casting doubts on the safety of the electrical 
plant installed in mines. It is an undoubted fact that acci- 
dents have occurred through imperfect design and improper 
installation. of plant and through lack of supervision by 
competent electricians over the plant when installed. Though 
these accidents could have been, and in future must be, 
avoided, they are being exploited by interested persons in 


order to check the extension of the applications of elec- 


tricity in mining work. 
It must not be forgotten that much progress has been 


made in electrical mining plant during the last few years, and 


there is no reason to think that all has been done that can 
be done. In their recent report on the “ Use of Electricity in 
Mines " the Departmental Committee stated that they knew 
of no place below ground in which electricity is in use to-day 
where accidents would not be avoided if there were com- 
pliance with the best practice of to-day. There is, indeed, 
no doubt that every effort is being made to render electrical 
methods extremely safe, so that they compare favourably 
with other means. We therefore hope that no unneces- 
sarv or inflexible bar to progress in this direction will be 
introduced by legislation. | 

Further, there seems to be extreme indefiniteness in the 
Bill so far as the use of electricity is concerned, For ex- 
ample, an owner may be required by an-inspector to desist 
from using electricity. There is, however, a right of appeal 
to a panel of referees to be appointed under the Act. We 
refrain from criticising this portion of the Bill until we know 
more about the class of persons to be appointed referees, 
the constitution of the panels, &c. The referees are to be 
appointed by a Reference Committee which will be com- 
posed of the Lord Chief Justice of England, the Lord 
President of the Court of Session, and “ such person specially 
qualified by eminence in mining knowledge as the Lord 
Chief Justice and the Lord President may select.” We 
have the utmost respect for these eminent lawvers, but we 
think that there should be at least (wo mining engineers 
on tle Reference Committee, so that miners will feel that 
the technical points will receive full consideration. There 
is no question that if mine owners feel that their position is 
uncertain only loss to the mining industry can result. А 
feeling of want of security has a most unsetiling, even 
demorahsing, effect upon an industry. 

In all probability the Bill. will be referred to a Grand 
Committee (that 15, a Committee consisting of 80 members) 
instead of to a Committee of the whole House. It will be 
unfortunate if this is so, because it does not by any means 
follow that the best qualified members will find themselves 
on such а Committee, whereas in a Committee of the whole 
House any member has an opportunity of speaking, and 
there is less chance of such technical talent as the House 
of Commons may possess being left out of consideration. 

The debate on the second reading revealed some of the 
opposition which is likely to be offered to the use of electric 
mining plant when the Committee stage of the Bill is reached. 
We need only refer to Mr. ATHERLEY JONES, who (although 
his profession is law and not engineering) expressed а whole- 
sale condemnation of electric coal cutters. Therefore, it is 
necessary for manufacturers and others interested in the 
welfare of the electrical industry to be prepared to put their 
case clearly before the Committee. The success of the Bill 
as drafted must depend to a great extent upon the regula- 
tions which the Home Office will have power to make and 
upon their reasonable administration by the officials of that 
department. Hitherto, before issuing regulations relating to 
electricity the Home Office have given all parties an oppor- 
tunity of being heard, and we hope tlus course will now be 
followed, for we can conceive circumstances under which 
departmental regulations could be employed with кыно 
results upon the industry. | 


m 
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. REVIEWS. 


(Copies of the undermention»d works oan be had from THE ELECTRICIAN Осе, post 
free, on receipt of published price, adding 84. for books published under $& Add 
10 per oent. for abroad or for oreign books, ) 


a 
Die Wechselstromtechnik. 2nd. edition. Vol. IL, “Die Trans. 


formitoren", Ву E. Авхошр and J. L ra Cover. (Berlin: J. 
Springer.) Рр. хіі. +459, М.16. 


А mere glance at the present book is enough to show the 
great strides made duriny tho last few years in the construction 
of the transformer. Whereas in the first edition in 1901 out- 
puts of 1,400 k.v.a. a"d pressures of 30,000 volta were the 
limits, in the new edition the latest examples show outputs up 
to 12,500 k.v.a. aud pressures аз high as 80,00) volts. Such 
figures, however, do not alone illustrate the progress made, for 
increase of output means improved methods of cooling, whilst 
with the rise of pressure numerous high-tension phenomena 
are called into play. It is only by a careful study of all these 
complications that the high-tension transformer for large 
outputs has reached its present high factor of safety. 

The increase in output has largely been attained in two 
ways; firstly, by using more efficient methods of cooling, such 
аз wate? circulation in oil-cooled transformers, and secondly by 
increasing the densities at which the active material is worked. 
For instance, in the previous edition, the flux-densities in the 
iron in the examples given were of the order of 8,0::)-9,0)) 
lines per sq. em. ; now, with the introduction of low-loss alloy 
iron, we find densities ranging from 10.0)) to 13,00). Similarly 
the densities in the copper can be said to have nearly doubled 
in many Cases. 

To give an idea of the advance made in the design and pro- 
tection of the transformer necessitated by the development of 
long-distance transmission, &c., it is only necessary to mantion 
а few headings of the new chapter introduced to deal with these 
pae rom ria :— 

" Carrert rush oa swit:hing in.” 

“ Pressure pherome1a ол switching in.” 

" Effect of choking coils.” 

“ Sudde a short-circuit,” and so ол. 


r 


Phe new edition has brought this well-kuowa treatise quite 
up to date, whilst much new material has bee added ол the 
methods employed for calculating parts of the transformer. Also 
the examples and tables giver in the com»zehestve myner 
characteristic of the books edited by Prof. Arnold form a 
valuable feature and erable interesting comparisons to be mado. 
Strange to say, however, there seem to he no examples of core 
transformers below 20 k.v.a.; the large unit seems to have 
ousted the smaller оле completely—at least from the prese it 
volume. 

The least satisfactory part of the book is probably the last 
chapter, dealing with transformers for special purposes, such 
аз auto-traisformers, choking coils, instrume it transformers, 
transformers for electric furnaces, &e. Though some 40 pages 
are devoted to this chapter the treatment is far too meagre and 
quite out of proportion with the rest of the book. | 

The diagrams are, with but few exceptions, excelleit, whilst 
the plates have been reproduced with the usual care. On the 
whole the present volume must rank as about the best of its 
kind, Prof. Arnold is certainly to be congratulated on the 
way the standard works of his excellent series are kept up to 
dise. STANLEY P. SMITH. 
An Elementary Treatise on Physics. Translate! from Ganot's 
“Eléments de Pnysique" Ву E. Atkinson, Ph.D. 13th edition, 


edited and revised by A. У. Ветхого, F.R.S. (London: Longmans, 
Green & Со.) Pp. xiv. + 1,225. 15s. 


This well-known text-book, which is intended for use in 
colleges and schools, has had а long career and has grown with 
the lapse of time. Is success is indicated in the distinguishing 
number of the 1а5е5> edicion. The name of the presen: editor 
is in 1iself a guarentee 2s to its sound scientific worth. Much 
mater in former editions, which in the course of time had lost 
importance, h»3 been thrown out, thus making room for really 
large additions in subjects which have been recently developed 
into greas value. Yet the dimensions of the work remain 


practically unchanged, there being 60 more pages and 58 mora 
illustrations than in the last edition. Space is allotted in due 
proportion to mechanics of solids, liquids and gases, sound, 
heat, lighs, magnetism and electricity. The treatment is 
semt-popular—ie., the text is mostly descriptive, either of 
experimental methods or of theore:icel principles, and there 
is comparazively little ma-hematical reasoning. The student 
finds the text so full and clear, and the diegrams 30 good and 
plentiful, the; he should have few difficulties in his reedin ; 
even if he az:emp:s to teach himself without the help of lec- 
turer or coach. It seems to us that the book is well adapied 
to the requiremenis of the schoolboy, the medical studen; and 
the general reader. These can safely browse in this fat 
compendium of physical knowledge; they will find few 
ma:hematieal knots to unravel, and can travel on smoothly, 
geiting sufficient information for the purposes of their exami- 
nations (if апу). But we should recommend 10 less strongly 
to the university student preparing, sav, for an intermediate 
examination in science. Nuch a one would require more (quite 
simple) mathematical analvsis and reasoning, more definitions 
on fundamental poinis and far less descriptive matter. 

А sirong feature of this work, quite in keeping wich iis semi- 
popular nature, is the excellent up-to-date information on 
subjects of current interest, among which may be mentioned 
the gyroscope and its uses, turbines of all kinds, oir ships, 
aeroplanes, steam and gas engines, photography, dvnamos and 
motors, Hercz’s experiments and wireless teleyraphy end 
telephony. No text-book within our knowledge treats these 
topics anything like as adequately. But the excellent treat- 
men? of these subjects throws into the greater contras: certain 
paris which are not modernised. Thus, in the treatment of 
the mechanical equivalent of beat, there are only two diagrams 
given—viz., Joules oldest method and Низ old mpeci 
experiment ; the work of Rowlands, Griffiths, Revnolds, 
Schuster and Miculescu is ether not mentioned, or, if iniro- 
duced, is treated cursorilv, although their results have quice 
superseded the older values. Again, why introduce Whea:- 
sione’s experiments on velocity of transmission of en eleciric 
current, when, es is well known (and аз is stated in the texi), 
the results are not of standard value? To vacuum pumps 
and gauges ere given 13 pages, vet the Gaede pump, which 
has so greatly eclipsed its predecessors, is поё mentioned. 
We noticed slips in spelling and in mathematical svinbols in 
опе or two cases ошу. There are тео plates (isocherm charis) 
inserted in the chapter on Dynamical Electricity which seem 
to have been intended for the neighbouring section on 
Climatology. | 

The book is very effectively produced as to paper and 
printing, and the diagrams are uniformly excellent. It can 
be highly recommended for the purposes mentioned above, 
and should prove of great value. 


Monographien über angewandte Elektrochemie. Band XXVI. 
Die Elektrolytischen Prozesse der Organischen Chemie. 
By Агкх. Moser, assisted by Dr. К. HABER. (Halle-a-S : Wilhelm 
Knapp.) Pp. £07. M.10. 
Klectrochemisiry Is quite a new science, and vet alchough as 
a separate branch of chemistry and electricity it is barely a 
generation old, so vigorous have been iis workers that it has а 
large and growing library of its own. The first vear-book on 
electrochemistry was published in 1895, and for some years the 
vear-book came ou; regularly in March or April of the following 
year. Now, however, the amount of original matier published 
I8 80 grea’ that the las; number published in 1909 onlv deals 
with the year 1905. The publicazion of such books as the one 
before us largely makes up for the unforzunate lateness in the 
publication of the year-book. When the first of the mono- 
graphs on industrial elecirochemisiry, tha: on the electrolysis 
of water, was published in 1902, i; was no; то be expec:ed thai 
the number of individuel volumes, each desling with æ special 
subject, would run into 37. This volume deals with the elec- 
trolvsis of organic substances. Iv does по; so much treat of 
processes which are aciually being worked on a commercial 
scale, although some few are, as with the attempts which have 
been made. There are many secondary reactions which come 
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into play when dealing with organic compounds, ofien com- 
pletely nullifying or preventing the expected primary reactions. 
The chief reactions are employed in organic elecirolvsis are 
those of reduction and oxidation. . The first-named have been, 
on the whole, more investigated, and perhaps have vielded more 
satisfactory results. Оп the other hand, reactions in which 
oxidation takes place are more difficult to conirol Ii fre- 
quently happens, for example, that the substance is completely 
oxidised to carbon dioxide and water. 

The authors have brought together a very useful résumé of 
the work accomplished on the subject of organic electrolysis. 
Doubtless the difficuliies of the subject which are pointed out 
in the pages of this book will onlv serve to cause more workers 
to come into the field. We should like to tell the publishers 
that these volumes ате always interesting, and we Горе to see 
more of them, F. M. P. 


ON RESISTANCES WITH CURRENT AND POTENTIAL 
TERMINALS. 


ВУ G. Е. C. SEARLE, M.A., F.R.S. 


Summary.—Although conducting systems with current and potential 
terminals have becn in use for many years, the general theory of con- 
duction through such systems has received little attention. The usual 
proof of the important theorem that current and potential terminals 
may be interchanged without affecting the Р.О. on the main resistance 
involves the condition that the whole of any one junction is at the same 
potential. This condition is approximately satisfied in the case of a 
network of fine wires, but not in а " low resistance " or “shunt.” In 
dealing with such a system we need a proof of the reciprocal relation 
which shall be independent of the form of the system. Helmholtz has 
given such a proof, and a simple, direct one is here given due to Heavi- 
side, Dr. Bromwich, employing Green's theorem, also gives a solution. 
Useful information regarding the properties of conducting systems with 
three and four terminals is obtained, and it is shown that a triangle of 
resistances may be replaced for all purposes by a three-rayed star of 
resistances. In the case of a four-terminal resistance we can construct 
суеп low resistance systems such that the want of infinite conductivity 
at the junctions can produce no sensible error. The discussion of the 
design of such resistances shows the great advantage of connecting each 
current and each potential terminal to the main resistance by а rod or 
vire, the length of such being at least three times its greatest width. 
The resistance of such a system is very definite. In the case of low 
resistances capable of carrying currents of the order of 1,000 amperes, 
slight changes in the connections at the terminal lugs have been found to 
produce appreciable changes in the Р.О. on the main resistance. These 
defects are easily remedied. Potential “ tongues’ in sheet resistances 
are shown to be an advantage. For the comparison of four-terminal 
resistances with other resistances five methods are discussed, the most 
important of them being the Thomson bridge, which possesses an advan- 
tage not previously realised. 


xl. Introduction.—The majority of resistance coils are provided 
with a single pair of stout copper terminals, and the resistance, 
say В ohms, between these terminals is the quantity which 
їз measured. А current of + amperes entering at one terminal 
and leaving by the other causes a P.D. of R? volts between the 
terminals, and thus the coil may be employed in conjunction 
with an ampere-meter to produce a known P.D., or, as is more 
usual, may be used in conjunction with a potentiometer for 
the measurement of a current. 

The use of a single pair of terminals is reasonably satisfactory 
for coils exceeding 1 ohm in resistance, since the P.D. between 
any two points on one terminal is very small compared with the 
P.D. between a point on one terminal and a point on the other. 
But the practical impossibility of securing this condition in the 
case of the “ low resistances " employed as shunts has led to the 
use of conducting systems furnished with two pairs of terminals. 
Two of the terminals are called the current terminals and the 
other two are called the potential terminals. 

, When no current enters or leaves the system by either poten- 
tial terminal, a current of ? amperes entering and leaving by the 
current terminals causes & Р.О. between the potential terminals 
Proportional to $. If this Р.О. be Sz volts, the quantity S is 
expressed in ohms. If the current $ be measured and the volt- 
age St be found by a potentiometer, the value of 5 can be at 
once determined. This plan, however, involves two batteries 
and its success depends upon steadiness of two currents. The 
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quantity S cannot be determined by the measurement with the 


Wheatstone bridge of either the resistance between the current 
terminals or the resistance between the potential terminals. It 
can, however, be determined by more complex resistance 
measurements in which only one battery is used. These latter 
methods do not depend upon the steadiness of the current. 

A system with current and potential terminals presents the 
quantity X in a material form just as an ordinary resistance coil 
with a single pair of terminals presents its resistance R in a 
material form. | 

À conducting system furnished with four terminals has many 
properties which are not only interesting as illustrating the 
general theory of electrical conduction, but are also of funda- 
mental importance in the practical applications of such a sys- 
tem. Though these systems have been widely used for many 
vears, the general theory of the subject has received little atten- 
tion. I have, therefore, ventured to give a sketch of the theory 
and to point out how the theory may be applied т some prac- 
tical cases. 

х2. Reciprocal Relation.—In treatises on electricity a proof is 
given of the following important theorem :— 

If A, B, C, D be four points on a network of wires, and if a 
current of $ amperes entering at А and leaving at B cause а 
P.D. of Ni volts between C and D, then a current of ? amperes 
entering at C and leaving at D will cause а Р.О. of Sz volts 
between А and B. 

The method of proof involves the condition that the resis- 
tance of a branch of the network between two adjacent junc- 
tions is a definite quantity, or the equivalent condition that the 
whole of any one junction is at the same potential. These con- 
ditions would be satisfied with wires of finite thickness if the 
joints could be made of matter of infinite conductivity, for then 
the whole of any joint would be at the same potential. The 


C 


Fig. 1. 


infinite conductivity of the joints would ensure that the lines of 
flow of the current in the wires are invariable. The conditions 
are approximately satisfied in the case of а network of fine 
wires with soldered joints, since the P.D. which can occur 
between any two points on a joint is very small compared with 
the greatest P.D. between that Joint and those adjacent to it. . 

Neither of these cases, however, corresponds, even approxi- 
mately, to à conducting system such as a “ low resistance ” or 
“shunt” formed of a sheet of manganin and furnished with 
current and potential terminals. Їп dealing with such svstems 
we need a proof of the reciprocal relation which shall be inde- 
pendent of the form of the conducting system. The simplest 
and most direct proof is that due to Heaviside, and this proof is 
applicable even when the substance forming the system is 
neither homogeneous nor isotropic. Helmholtz, 56 years 
ego, gave a proof which is applicable to a homogeneous and 
isotropic substance. This proof is known in Germany, but it 
appears to have, so far, escaped the notice of those who have 
discussed the subject in England or America. 

$3. Heaviside’s Method.—The following treatment of the 
problem is based on information kindly given by Dr. Oliver 
Heavisid., F.R.S. 

Let A, B, C, D (Fig. 1) be four points on a conducting body of 
any form. A system of wires joined into a network is a special 
instance of such a body. When a current, 7, enters at A and 
leaves at B, definite tubes of flow start from A and end at B. 
Suppose that these tubes are mapped out in the body and that 
near a point, P, the tube APB has the cross-section de. Then, 
if the current density at Р be и, the quantity uda is constant 
for all cross-sections of the tube APB, being in fact the current 
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which flows along the tube. We may, therefore, write di for 
uda. 

Let the current $ now be stopped and let a second current, р, 
enter at Candleaveat D. This current will cause differences of 
potential within the body, and we may suppose that the lines 
of electric force are traced out. These lines will not, in general, 
coincide with the lines of flow of the current from C to D unless 
the bodv be formed of isotropic material. Let the electric 
force at P due to the current 2’ be e’, and let the positive direc- 
tion of e' make an angle, 0, with the positive direction at P of 
that line of flow of the first current + which passes through P. 

We shall now evaluate the quantity 

Q — fue’ cos&dv, 
where dv is an element of volume and the integration extends 
throughout the whole body. For simplicity we take as 
element of volume an elementary part of the tube APB of 
length ds. The volume of this portion is da . ds, and hence its 
contribution to the integral is 
uda . е cos0ds. 


But uda is constant for all cross-sections of the tube АРВ, and 
is equal to di. Hence the contribution of this tube to Q is 
n 
aif e’ cos4ds, 
A 
where the integration extends along the tube from A to B. 

"ince е cos 6 15 the component of the electric force e' in the 
positive direction of the tube APB, the integral in the last ex- 
pression is the excess of the potential of A over that of В, due 
to the current 7’ flowing from С to D, and this excess is, there- 
fore, quite independent of the particular tube we consider. 
This P.D. is; by ОВ law, proportional to the current Г. 

We shell use the symbol [АВ. CD] to denote the excess of 
the potential of A over that of В, due to unit current flowing 
through. the conducting svstem from € to D. This notation 
will be used throughout the Paper. 

By definition of the symbol [AB . CD] we have 

B 

fe coshds = АВ. CD]. 
and thus, taking account of all the tubes of 7, we have 
Q-—/"[AB . CD] Ati - i [AB . CD] 
Next consider the quantity 
Q' — f u'e cos0'dv, 

where u' is the current density due to the current г flowing 
from € to D, e is the electric foree due to the current ? flowing 
from A to B and 6' is ihe angle between the positive directions 
ofeand и’. If ihe current 7, entering at А and leaving at B, 
make the potential of C exceed that of D by i (CD . АВ]. we can 
show by a similar method that 

СО. АВ]. 

We shall be able to show that [CD. АВ] =[АВ. CD] И we 
can show that the two integrals Q and Q’ are equal, and ibis we 
can do И we can show thaic at every point of the conduciing 
system the quantities 

р ие’ cosh 

q = и’е cose 
are equal, We, therefore, now proceed to consider these two 
expressions. 

Х 4. [sotropic Substance.—W hen the body is isotropic at each 
point, ihe direction of u everywhere coincides with thet of e and 
the direction of w' coincides with that of e’, and thus 6=6. 


Further, if о be the specific resistance of the subsiance at any 
point, е=ети and е’=ои’. In this case 


ие’ cosÜü = сии’ cosh =u’e созӣ’. 


Hence, by $3, we have for a system formed of isotropic sub- 
stance 


(CD. AB]-[AB . CD], 


or, in words 
The excess of the potential of C over that of D when unit current 


flows through the body from A to В is equal to the excess of the 
potential of A over that of B when unit current flows through the 


body from C to D 


The restriction that the body is isotropic at every point does 


not imply that the bodv is homogeneous. The result is, there- 
fore, applicable to a body formed of a number of pieces of iso- 
tropic material connected by joints of isotropic solder. 


$5. Non-isotropic Substances. Simple Case.—When the sub- 


stance is not isotropic the directions of the current and of the 
electric force will not coincide for all directions of the current. 
In the simplest case of non-isotropy there are, however, three 
mutually perpendicular directions, Oz, Oy, Oz such that an 
electric force along апу one of these directions produces a cur- 
rent in the same direction. In this case, if a current flowing in 
any direction have му, М, u, gs the three components of the cur- 
rent density, the components of e and of u parallel to the three 
axes will be connected by the relations. 


where оу, 0, сз are the three principal resistivities of the sub- 
stance at the point. 


We now obtain 


4 ГА ГА ГА М 
ис’ сов Ө= ие pt tel, 2 Mat 377 my TMN 23 04434 3 
L4 [4 ^£ E А 
WE cos Ü —u,'e ие Uy 03 сунуусун Uy озиу из, 


and hence 


ие’ cos8—u'e cost’, | 


Thus, by 33, we have for a conducting system formed of this 
kind of non-isotropic substance 


ICD. ABJ- [AB . CD]. 


& 6. Non-isotropic Substance. (eneral Case.—The most 


general relations between the components of the electric force 
and those of the current, consistent wich the extended form 
of Ohim’s law, ere 


«у= 044U4 37 043, + Fy lls, 


where Can, суз. To, are not necessarily equa] to 0,5. 03,. Cia Te 
spectively. We now find 


ие’ cos = we сов O= муе неу M any — UV еү— Чез — uy 63 
== (ииз — uat. ) (053 — Tz) + (изм, —UyUy ) (031 — 943) 
ГА ГА 
T Quy ом) (9 у). 


Thus, in order ihat ue’ cos O тах be equal to w'e cos 6 for all 
directions of the currents u and и’, we must have 


Tz = Taz 043770, 034—071». 


To facilitate the further discussion of the properties of a sub- 
stance in which the last three equations are not satisfied, we put 


U437 pi Ta, 93,7 Pa T4, 045 — pa T3, 
T3: рТ, 91377 5 — T5, 0517 рз T3. 
We can then write 
= fi T ffi €, = +9, ез= fad a, 
where 
x 1 
= ору pally + Paus, 
f2 = pata + әз» + PiU, (fo — T4U3— TaM. 
3= Pally + Py Ma + 03343, (4 = Tally — ТЦ». 
We can thus regard the vector e as the sum of the two vectors 


Ty = 1345 тиз, 


fandy. 


Now, consider the surface of the second degree defined by the 
equation F(x, y, z) «constant, 
where 
B(x, y, z) = ir los + ray E py patr ругу. 
The direction cosines of the normal to the surface at any point 
г. у, zon the surface are proportioned to 
dF dF dE 
da? dy dz' 
If the constant be so chosen that the surface passes through the 


point х= щу, y —us, 2=из, we find, by differentiating F(z, y, 2), 
that at that point 

dF dF dF 

dece у» Ве 
Hence, the vector f has the same direction as the normal to the 
surface at the point u,, Uz, иу. 


ay 
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Since every surface of the second degree has three principal 
axes, which are themselves normals to the surface, it follows 
that there are three mutually perpendicular directions such that 
when the resultant current flows along one of them, the resul- 
tant f 13 in the same direction. If we choose these three 
directions as the directions of the axes of co-ordinates, the 
equations connecting f with u will take the form 

| һ==үш, f2=Tz [3-907358 
We see, by $5, that, if 9=0, the quantities [CD . AB] and 
[AB . CD] are equal. | 

We now proceed to the case in which 9 is not zero. This 
vector, Whose components are g}, 92, 9з 13 perpendicular both to 
the current u and also to the vector т, whose components are 
Ti, Ta Ту, and g is equal in magnitude to ru sin $, where ф is the 
angle between и and г. Therelation between g, и and r is illus- 
trated in Fig. 2. 

If Ори be the direction of the current at any point P. and if 
Or be the direction of the vector т, the partial electric force 9 
acts at right angles то the pleneof т апа и. If the current were 
to flow out from О in straight lines in ell directions the partial 
electric force 9 would be elwavs directed round the circle of 
radius NP in & plane perpendicular to Or. 

No phenomenon of this sort has ever been observed in any 
substance except in the case of the Hall effect. We shall, 
therefore, assume in whet follows that the materials composing 
the conducting systems are such that at every point the rela- 
tions 74,—3,5, &c., are satisfied. It chen follows that for any 
four points on such a sysiem, the reciprocal relation 

[CD . AB]- [AB . CD] 
is satisfied. 

The failure of the relations оз =з, &c., does not imply that 
all the results obtained below are invalid, since some of them do 


noi depend upon the equality of (CD . AB] and [AB . CD]. 
T 


Fic. 2. 


$7. Alternative Method.—The following method of employing 
Green’s theorem to establish the reciprocal theorem has been 
communicated to me by Dr. T. J. Iá. Bromwich. Helmholtz’s 
originel proof mede use of Green’s theorem in a slightly dif- 
ferent way, but it did not extend to the general case. The 
method below is in reality identical with that of Heaviside, 
which we have already considered. 

Let U be any function of z, у, z, end let u,’, u,', иу be the 
components of any vector и’. Then Green's theorem may be 
written 


dU , dU , aU, — 
MICE и U и, + dz us ) dedii: = f си, ds 


-ffu div. u'drdydz, 


where dS is an element of the surface of the body end n is the 
outward-drawn normal, ид’ being the normal component of ш” 
at dN. We also have 

div. и’ «du, [dx + duy [dy + dus' [dz. 
The surface integration extends over the whole surface and the 
volume integrations throughout the whole volume of the body. 
It U' and u be another function and another vector, we have 


dU’ du’ ас’ J ^, dg 
JIN dr dy и + j, из )Чх1уйг = U'u,d3 


= | | | U’ div. udzd ydz. 


Now, let U be the potential at any point P of the body due to 
any system of currents which enter and leave the surface of the 


1001 


bodv in any definite manner, and let the vector и be the current 
density at P due to this svstem. Let U' be the potential at P 
due to a second current svstem, and let the vector и’ be the 
current density due to this system et P. Then, on account of 
the continuity of flow of each system, div. и=0 and div. u’=0. 
If the electric forces in the two cases are e and e’, we have 
dU/dx— —e,, &c., and thus we find, with the notation of $ 6, 
that if ту — 7,5, 031—043, 035—053, 
dU , dU , dU , dU daU al” 
pu tdy Us Ty № = TUE dy ut 1; U3. 

Hence, we obtain i 

ГСи, а=) V'u,d8. 
On the surface of the body take four infinitesimal arcas а, В, y, 
8. Let the current system which gives rise to U be that due to 
а current 7 entering at А (Fig. 3) and leaving at B, by the arcas 
а and B. The potential U’ is due to a current ?' entering at С 
and leaving at D by the areas y and д. Then т, is zero at all 
points of the surface except on a end on В and и, 13 zero, ex- 
cept on y and à. Since the areas are infinitesimal, we may 
treat U' as having the constant value U,' over the area a and 
the value U,' over the area В, end similarly for U. Now, 
fu, dS = — i for the area а and /u,dS=7 for the area В. Hence 

—fU'u,d3 z(U, — U,')i. | 


Similarly 
—fUwu,d8 = (Ut —Uy)r. 
Hence 
аа = ет 
ог [CD . AB]-[AB . CD]. 


$ 8. Generalised Resistances.—In the case of a standard coil or 
а low-resistance shunt furnished with current terminals AB, 
and potential terminals CD, it is the value in ohms of the quan- 
tity [CD . AB] which is marked on the instrument, and this 


Fic 3. 


value is spoken of as the “ resistance ” of ihe coil or shunt. I, 
therefore, propose to speak of [CD . АВ] as a four-terminal 
resistance. 

Some simple results arising directly from the definition ($ 3) 
of the four-terminal resistance [CD . AB] should be noted. For 
a given direction of the current between A and B, the excess of 
the potential of D over that of C is the negative of the excess of 
the potential of C over that of D. Further, the P.D. between 
C and D is reversed when the current enters at B instead of A. 
Expressing these results in symbols and remembering that by 
the reciprocal theorem 


we find that [CD . АВ]=[АВ . CD], 


[CD . AB]- — [DC . AB]- — [CD . BA]-(DC . BA] 
=[AB.CD]=—[BA.CD]=—[AB. DC]-[BA . DC]. 

In some cases the point D may coincide with B. The ratio 
of the excess of the potential of C over B to the current which 
enters at A and leaves at B is the “ resistance " [CB . АВ], 
which will be саПе4 a three-terminal resistance. Ву the reci- 
procaltheorem ^ (CB, AB]-[AB . CB]. 

When the point C coincides with A and D with B, the ratio of 
the excess of the potential of А over B to the current which 
enters at A and leaves at В is the resistance [AB. AB]. This 
expression we may write in the abbreviated form [AB]. Thus 

| [АВ.АВ]=[АВ]. 
The two-terminal resistance [AB] is what is known аз the 
resistance of the system measured between the terminals A 
and B. 


P 
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А conducting svstem with four terminals А, B, C, D, has 
2] resistances, if we consider only numerical values without 
regard to siyn. Thus (AB . CD] and the seven quantities equal 
-to it would only count as one in the 21. The 21 resistances are 
made up of three four-terminal resistances, 12 three-terminal 
resistances and six two-terminal resistances. The list is easily 
seen to be as follows :— 


[AB . CD], ГАС. BD], (Ар. BC], 
[BC . CD], (CD. DB], X IDB.BC], 
(CD. DA], [DA.AC], ТАС. CD], 
(DA. AB], [AB. BD], [BD . DA], 
[AB. BC]. ВС. CA] [CA . AB] 


, * , 
[АВ], [BC], [CD], [DA], [AC], [BD]. 

These 21 resistances are, however, not all independent, since, 
as will be shown, the first 15 resistances сем be expressed in 
terms of the last six, [AB], [BC]... ... Thus only six of the 
resiscances are independent. 

A conducting system with three terminals, A. B, C, has six 
resistences—viz., three three-terminal resistances and three 
two-terminal resistances—as in the following list :— 

[AB . BC], (BC. CA], [CA . AB], [AB], [BC], [СА]. 
Of these only three are independent, since the first three can he 
expressed in terms of the last three. 

$ 9. Conductivity System with Three Terminals.—If in the 
general theory of 3—6 we make the point D coincide with the 
point А the result [AB . DC]- [DC . AB] becomes 
[AB. ACJ-(AC. AB] . . . . . (l) 
or, in words, 

The excess of the potential of A over that of B, when unit 
current enters at À and leaves at C, is equal to the excess of the 
potential of А over that of C when unit current enters at А and 
leaves at B. 

From this result we can obtain useful information as to the 
properties of a conducting system with three terminals, А, B, C. 

Let a current, ù enter at A, let а current, 7,, enter at D, while 
the current 7, -+t leaves at С. Then, И Va, Vg, Ус be the poten- 
tials of A, B, C, the two differences V4—V(; and Vg— УС are 
linear functions of 7, and т. Hence, we may write 

Va— Ves rut Гоу», Ув— Ус ==»? Frosta. 
Now, [AB . AC] is the value of V4 — Ув, when i471 aud 7,=0. 
Thus, [AB . AC] or, — r4. 
Further, [AC. AB] is the value of Үд – Vc, when 4421 and 
19 —1. Thus, 
[AC . АВ], г. 

Hence, bv (1), зү =н 
and thus the four resistance coefficients are reduced to three. 
The general equations now become 

Ул — Ус=ти +7121, VB Ме=т 7,79. (2) 

When i, is zero, Va — Ус and V — Ус are positive, because С 
is the point of lowest potential. Hence, by (2) r,, and rjg are 
positive. Since А is the point of highest potential, Уд — Vg is 
positive and hence л, <. By putting i, 20, we see that 
Ta is positive and that rj, < ras. 

The three resisiance coefficients ry. 7,5. 75 cen be expressed 
in terms of the three two-terminal resistances [AB], [AC], [BC]. 
where [AB] denotes the resistance of the system measured 
between the terminels А and В. For [АВ] is the value of У 
Vi—Vj, when unit current enters at A and leaves at B—ve., 
when 4,21. „=—1, and similarly in the other cases. Thus, 
by (2) [AB] 27 755—275, [АС]=ти, [ВС] т». Hence, 

TH =[AC] = [80], Tjj = $ [AC] +[BC]—[AB]} 

We can now find the three three-terminal “ resistances ” 
[AB . AC], [BC . BA], [CA . CB] in terms of the three Tesis- 
tances [AB], [AC], [ВС]. The “resistance” [AB . AC] is the 
value of Va— Vg when и =1 and 7,=0, and similarly for the 
others. Thus, we find 

(AB. AC]=r u — r= H[AB]-[AC]-[BC]] . e (3) 
[BC . BA]=ra— r= A [AB]--[BC]-[AC]] . . (4) 


[СА. CB]=r= p [AC] + [ВС] -[АВ) ... (5) 
Since [AB . АС], &c., are positive, it follows that the sum of any | 
two of the resistances [AB]. [AC], [BC] is greater than the third, 


$ 10. Alternative Method.—The last three relations can be 
obtained without using the coefficients Гу, fios 722. When unit 
current enters at B and leaves at C, Vg— Vo —(BC]. But 
Ув— Vc-(Vg—V4)--(VA— Vc), and, by definition, Vy —V,, 
when unit current enters at B and leaves at C, is equal to 
[BA . BC]; under the same conditions V4 — Ус=[АС. BC] 
Treating [AB] and [АС] in the same way, we obtain 
[BC]-[BA . BC]--[AC. BC]-[BC . BA]+[CA . CB] 
[CA] =[СВ. СА] +[ВА . СА] =[СА . CB]-- (AB . AC], 
[AB]-[AC. AB] [CB . AB]-[AB . AC]+[BC. BA]. 


Solving these equations for [AB . AC], &c., we obtain the 
three relations found in $ 9. 
$ 11. Model of a System with Three Terminals.—We can now 
construct an ideal conducting system with three terminals 
which will possess the seme resistance coefficients as any given 
system, however complicated, furnished with three terminals. 
Take three wires of resistances а, b. c, and connect them, es in 
Fig. 4, by a joint H formed of a substance of infinite conduc- 
tivity. Then the distribution of current in the arm C when the 
current flows from B хо C is the same as when it flows from A to 
C, and similarly for the other arms. Then the currents t and $, 
entering at А and B respectively, give rise to the following 
differences of potential :— 
Va— Vo (ae), е, Ув Voci (b4 c). 
Hence, by (2), $ 9, 
т =@-с, 
Оуу Ту», 


f 
Thus, б=т — 7, 


Ву $9, the resistances a, b, с are all positive, end hence the 
model can be constructed of real wires. 


С == 79, 


B f с 
Ес. 4. Fic. 5. 


If we express a, b, c in terms of [AB], [AC]. [BC], we obtain 
the symmetrical expressions 
a—AM[AB]-4 [AC]- [BC], 
b=} [AB]+[BC]—[AC] | cg aal) 
с= [AC]+[BC]—[AB]! 
We could have obtained these results by solving the equations 
[АВ] =а- 6, [AC]=a+e, [BC]=b+e. 

Since [AB], [AC], [BC] can be found experimentally by the 
Wheatstone’s bridge for any given system, the values of a, b, c 
can be determined. 

Аз an example, we will find the values of a, b, c in the model 
corresponding to a system of three wires of resistances f, g, A, 
joining the three points А, B, C as in Fig. 5. If we write 5 for 
f+gth, we have 

[ВС]= /(# + №) /%, 
Then, Ьу (1) we find 
a-—gh[S, b=fh/S, c=fg/s. 

The triangle of wires may be replaced for all purposes by the 
star with arms of resistances a, b, c. 


[AC]=g(f+h)/S, [AB] - h( 4-9). 


(To be continued). 


Cost of Stopping Cars.—In a Paper on “ Automatic Block 
Signals for Electric Railways," in the “ Electric Railway 
Journal,” Мг. W. К. Howe states that the cost of stopping 
and starting а 40-ton interurban car from ard to 40 miles per 
hour is 144. Our contemporary concludes, therefore, that on 
this basis considerable capital expenditure is justifiable on 
many roads with heavy traffic in order to eliminate unnecessary 
stops and slow-downs on account of sharp curves or other 
obstructions. 
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STREET LIGHTING STATISTICS. 


We have received from Mr. H. Tomliuson-Lee, chief elec- 
trical engineer of the Wimbledon electricity department, the by Mr. Lee, should prove of considerable value to other engi- 


lighted only. e On 172 miles of streets. f Cost not available for complete year. 


accompanying table of statistics relating to str 


* Exclusive of Hampstead and Portsmouth. 


f Exclusive of Surbiton and Wandsworth. 
! Cost of. electricity includes £1,100 interest and sinking fund charges. 


electricity and gas. These figures, which have been collected 


eet lighting by | neers. 


c С.р. estimated. d Mileage of streets electrically | 
g Electric lamps free. 
+ Exclusive of Harrogate. 


ЗАП inverted burners. “Cost of electricity includes £304 for new 


flam» lamps and £253. 163. for are-lowering and fixing gear. ЗАП inverted burners. "Total cost includes loan charges and alterations to lighting. 
ре М 4 - А E a к 

‘Cust of раз is exclusive of labour. *Potal cost per mil? on 60 miles of streets. SArc lamps lighted free under agreement. ` "Total cost includes 

loan and interest charges, | 


eee ee 


LOCALISATION OF HIGH-RESISTANCE BREAKS. 
TO THE EDITOR OF THE ELECTRICIAN. 


| 
SR. | 


Insulation о 
of cable. (Half second | Маз. 
Megohms. charge.) 

1. 2. ! 3. 
4.5 3,758 33-410 
0-91 3,723 33-914 
0-25 3,617 35-497 
0-25 3.633 35-258 
0-15 3,554 36-483 
0-10 3,459 38-037 
0-05 *3.143 43-884 


Standard of comparison 20-115 mfds. (para 


— A. 


CORRESPONDENCE. 


| marked manner the importance of the late Mr. W. J. Murphy’s 


ina 


Murphy’s correction 
for leakage applied 


Mfds. 
4. 


33-308 
33-304 
33-374 
33:558 
33-314 
33-303 
33-357 
34-049 


to column 3. 


egi teme? 


* Approx. but variable. 


ffin condenser) 


.f 


| was able to save the da 


ideas on the subject. I lost the original curves in the c.s. 


LE e LI eg 
Hr WEREEEEZENE 


Micro/arads. 


@ 
Ее 
AERE 

R Р-НЕ 


0-8 


33 


04 0:5 0-6 0'7 
Megohms. 

96:115 Mfd:. v 91°8 М.М. of Oable (tanked). Cable charged on the loop, an:l insulation 
varied by means of non-inductive leaks to earth. Insulation of condeneers 155 megohma 
Time of charge, half a second. 

А = Gott's curve. А 

В= Ditto, corrected for leakage by Murphy's formula (true К=ф J 


* True Capacity 33:308 ша, 


01 0:3 0°3 


P d 


©“ Great; ponam оаа was egked at Zanzibar, but I 
a of construction. 


r2 


ба | | 
Cost of , Total 
| No. of lamp posts. Candle. power. electricity | Ct ОЁ | Total Total | Total Aprox. cost 
| | Miles per gas рог 1° „у | cost | cost M. per | 
Town ; Rateable | annum, ег | per ; m | 
Borough. Population. val | t wm Annum» ^ including | Per a c.p. | rate SES 
P 5 e M Td Incan- | | | Total meung | renewals, шщце рег | рег |регЁ per 
(БАО, Ares, descent) Gas. | Electric. б Gas. рег renewals, | repairs aud. -BeE- espe Anm per = 
elec. | mile. |. Es dance, *ttendance. ` elec.) | (gas.) | ann. | ann. 
| £ | £ £ £ d. d. d. d. 
Bournemouth... 15,000 658.672 | 1044 | 157 ue 12,350 160.000 188,000 3,338 2,549.21 5.8848 | 80-90| 3-821) 7-51 | 3-11 | 5:81 
Blackpool ...... 65,000 509,000 | 70 | 272 715 (2,270? ; 190,000 60.0002 | 3,571 5,770-0 5,400-0 (159-57; 7-28 | 21-60 5:25 | 10-72 
helg2a .......... 73,842a ' 936,212a Е ... 11,616 Eis 255,000 "n KER 5,865-0 oe 5-52 | 1:50 |... 
Camberwell .... 279,566 ' 1,372,021 | 1321 | ... e. | 4,555 273,180 2.066 12,040 | 91-04: 10:57 | 2-11 | 10.57 
Deptford......... | 112,000 , 634,588 | 50 aie ... =| 1,899 T 120.810 ' 2,416 bs 4,766-4 | 95-32. ! 9-46 1-81 | 9-47 
Ealing .......... | 902,000 : 446.868 | 531: 72 | 817 870 256.850 52.190 ; 5.815 4,493.03 | 2,046-6 1122.91! 43209, 9-39 , 3-50 | 5:07 
Eastbourne...... ' $1,009 427,676 | 48 97 16 | 1,400 146,300 10,000 , 4,506 2,020-0 , 4,6460 138-92, 3-31 15-93 ‚ 3-74 | 7-39 
Finsbury ........ 95,289 | 1,040,357 | 37 |... |... [E8614] — ... 240,000! 6,486 Ж 6,950-0 18784... | 6-95 1-60 | 6-95 
Fulham ......... | 165,000 | 912,765 | 62 226 | 914 1,025 | 407.550 41,000 7.235 | 7,9210 ` 3,6950 1200-56" 4-66 21.63 | 3.26 | 6-65? 
Gloucester 55.009 | 233,140 | 45 175 | 10 ,1,200| 100,000 80,090 + 4,000 | 2,2470 ; 3,2670 |122-53| 5:39 | 9-80 | 5-67 | 7-35 
Hammersmith . 127,413 | 871114 | 57 254 521 902 145.300 | 44,022 | 3,321 5,642.0 ; 3,0420 .152.35, 9:32 | 16-58 | 2:39 | 11-01 
Hampstead...... 81,942 | 1,117,735 | 62} | 136 1,021 11.501 324,480 | cse | 5,2126 | 65,1900 5,0730 169-78) 4:07 |... 2:2]. | ous 
Holborn ....... 53,937 | 1,075,012 | 25] | ... S. | 1,934 sis ‹ 185.000 | 7,184 Р 7,102-0 275-80, dus 9-21 1-59 | 9:21 
Harrogate ...... 33,000 + 260,328 6б0(17{4) 1 700 1,520 33,400 ; not given | 2,200е 752-8 1,299.06 | 34-087 4-70... ‚1841... 
Islington ....... 334,991 1,942,406 | 124 | 615 32 4,125 | 1,167,936 190,044 110,951 > 15,225-0 i 13,112-0 (228-52 3-13 |16-56 | 3-50 | 5:01 
Kingston......... 40,000 233,909 ' 29} 81 291 481 56,900 29,505 2,929 1,946-3 2,369-5 146-30, 8:21 | 19.27 | 4:42 |11:98 
Lambeth ....... 301.805 | 1,959,407 | 153 25° | es (0,155 12,500 298.000 | 2,029 ...9 | 13,000-0 | 84-96, ... |10-47 | 1:60 |10-05 
Lewisham ......' 161,899 | 1,096,865 | 132 Т e. | 3,305 xus ‚ 127,835 968 А 7,920-0 | 60-00, ... 14:87 | 1-74 | 14:87 
Leyton .........} 122,000 511,328 | 66р 98 1,558 |... 273,900 | is 4,119 8,642-0 or 129.95 757)... 405 | 7:57 
Paddington 152,000 1,436,715 | 60 sis - 4,011 jus 245,000 4,083 pes | 11,650-0 194-16) ... | 11-41 | 1-95 011-41 
Poplar .......... 163,822 | 833,454 | 621 342 | 571 895 208,892 35,625 | 3,912 9,053-6 2,638-2 187-07 | 10:40 | 17.77 | 3:36 | 11-47 
Portsmouth .... 217,986 | 1,063,543 | 137 |420 | 486 |1,924 728,600 | not given | 5,318b 7,113-0 | 6,078-0 | 96:28 2334 , ... | 2:01 5. vs 
St. Marylebone | 134.000 | 2,000,000 62 87 3,500 | ... 405.000 n 6,532 EM xf Um жж qoe juge. ҮЕ" e 
Bt. Pancras...... 235.317  1,804.638 | 90 |947 | 70 [1.623 | 997.500c, 97,3806 |12,165е ' 15,918-0 5,320-0 7235-08  3-83c 13-11с) 2-83 | 4-65с 
Southwark ...... 296.180 . 1,303,015 | 65 . 108 | 158 12,363 339,800 | 333.210 10,354 3,009-8 7,904-3 1193-45: 2:55 | 5:73 | 2:12 | 4-48 
Burbiton ......... і 19,000 188,274 | 264 SU 681 c.p. not given ion | 6:5 2,3000 | 87.06  ... EZ | 2:98.| v. 
Wandsworth ... 344,00 | 2,129,492 | 203] 5 |... 6,147 5,000е 553.2306 , 2,0770 256 181377 8711) L23c T-88c 2-04 | ТВ1с 
Westminster.... 183.011 6,387,726 ^ 99 1,080 , 183 ,2,903 ies ; is | ii 24,236-4 13,108°5 377.22 E | а 1:0 |... 
Woolwich ....... 129,000. 811,241 | 78 153 | 263 |L714 | 285,000 78.000 4,654 | 37426 | 39785 | 9900! 315 1234 | 228 | 5-10 
Wood Green ...| 51.000 | 250,000 | 39}... |... |1,090 .. 86,000 | 2838 |... 3,044-0 100-46] ... | 849 | 2.02; 849 
Wimbledon...... |. 98,222 420,818 : 452) 9l 11,136 , ... | 313,500 | , 6,839 6,0452 | si 144-96" 5-08 | aie 3.78 | 509° 
(Cn sis ‚ 4802* £7,0019f | £6,081-5$ 151-78, 4-96 1233 248 | 8:26: 
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In the Eastern system of cables we fairly frequently get 
breaks with insulated ends, but such ends are always well 
sealed, and I think that seldom, if ever (referring to the 
Eastern's cables), has a break occurred having а resistance of 
the order of 50,000 ohms. 

In these experiments the cable was charged on the loop, and 
the insulation effect obtained by using non-inductive leaks 
to earth. 

The time of charge was judged to be half a second in all cases, 
and this value has been used for “ t." 

The figures 33-308 represent about the true capacity of the 
cable.—I am, &c., 

Suez, March 18. V. К. CORNISH. 


of capital required is very large. It would be easy to spend 
£5,000,000 а year of new telephone capital for years to come ; 
and, since the demand for means of communication tends 
constantly to expand, from £10,000,000 to £15,000,000 a year 
would probably be required after a few years. But to produce 
this development, to attract the necessary capital, needs 
commercial management and the removal of the harassing 
restrictions—the outcome of the ill-fated Government tele- 
graph monopoly—which have so long interfered with the 
expansion of the telephone industry. 

Much prejudice has been aroused against the conduct of the 
telephone business by private enterprise. But to make of it a 
Government monopoly, unproductive and therefore unpro- 
gressive, the above figures show would be a fatal mistake. 

The solution of the dilemma is the creation of a Telephone 
Authority, to operate and develop the whole telephone system 
of the country on commercial lines. Under commercial 
management the telephone business can be operated at a 
sufficient margin of profit to ensure the constant flow of new 
capital necessary for development; while Government, 
municipal, and chamber of commerce representation on the 
board of management of the Telephone Authority would 
secure the requisite measure of public control. This solution 
has been adopted by the London Chamber of Commerce and 
by the Association of Chambers of Commerce. Its adoption 
by Parliament should be urged by every business man.—I 
am, &с., 

Westminster, March 27. HERBERT Laws WEBB. 


A TELEPHONE AUTHORITY. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : А commercial matter of great importance to the whole 
country is in danger of being settled in the wrong way unless the 
opinion of the business community is promptly aroused and 
makes itself heard in Parliament. The proposed transfer of 
the telephone system of the country to the Post Office is certain 
to produce bad results as regards the efficiency, the develop- 
ment and the finance of the telephone business. 

In 1869 Parliament made the mistake of granting a legal 
monopoly in telegraphy to the Post Office. That mistake 
has cost the taxpayer £35,000,000 in 40 years. It has also 
greatly checked the development of the telephone. Great 
Britain has to-day 644,000 telephones, but ought to have 
3,000,000. The telephone affords direct house-to-house com- 
munication over ary distance, and thus fills one of the greatest 
needs of a civilised community. Under commercial manage- 
ment the possible development of the telephone is almost 
unlimited. The whole community will gain from such develop- 
ment, but especially the commercial section, since rapid com- 
munication is the life blood of commerce. 

Our present 644,000 telephones represent, with the trunk 
lines, a total capital of £26,400,000. Of this capital the 
National Company’s system represents a little over three- 
fifths and that of the Post Office a little under two-fifths. To 
increase the telephone system of the country from 644,000 
stations to 3,000,000 stations, with a corresponding increase 
in the trunk lines, will require further capital expenditure of 
£96,000,000, and even then our telephone facilities will be far 
behind those of the United States. 

Now, let the business man review the results of Government 
and commercial management of the same business and con- 
sider whether under Government management the capital 
necessary for the adequate development of the telephone 
service is likely to be forthcoming. Not to burden your 
columns with too many figures, I have reduced the gross 
revenue, working expenses and net revenue shown in the 
latest accounts of the National Telephone Co. and the Post 


Office to percentages, which gives a simple method of com- 
parison, as follows :— 


ELECTRICITY METERS, WITH NOTES ON METER 
TESTING. 


We give below an abstract of the discussion that took place 
in London on Messrs. H. A. Ratcliff and A. E. Moore’s Paper 
on " Electricity Meters with Notes on Meter Testing.” An 


abstract of the Paper appeared on p. 938 of our issue 
of March 24th. 


Mr. 5. Н. Ногрех (Chamberlain & Hookham) said it was quite the 
rule for purchasers of meters to specify that the instruments were to be 
unaffected by variations in wave form, but they did not state what 
variations were to be looked for, nor did the British Engineering Stand- 
ards Committec specification give any assistance in that direction. Не 
knew of meters which had been in use for 14 or 15 years at least, and 
in many cases meters had been tested after seven or eight. years of use 
and found quite accurate. Regarding the author's remarks on watt- 
hour meters, he asked whether they were based on the latest type of 
that class of meter. His own impression was that their experiments had 
been conducted with rather early specimens, and he thought the instru- 
ments had altered considerably since. As to tramcar meters, several 
makers were prepared to keep their tramcar meters in working order, 
and would guarantee them for 20 years. Мг. A. Baker, of Birming- 
ham, had informed him that car meters had been in use on the Corpora- 
tion trams since 1899 and the results had been extremely satisfactory, а 
saving being effected of something like £5,000. 

Мг. 5. W. Мазом (National Physieal Laboratory) wondered why 
makers whose meters had a temperature coefficient did not say зо. The 
standardising temperature might be indicated on the meter itself. With 
regard to heating in the meters themselves, that was one of the most 
serious sources of error. Ав to the authors’ remarks on the relative loss 
in watts in mercury and watt-hour meters he thought they were unfair. 
They had made a mistake in assuming that the loss in watt-hour meters 
would not exceed 4 watts. The average loss in 200 volt watt-hour meters 
was something like 6 watts in the shunt circuit. The loss in the mam 
current coils of the watt-hour meter was about three times as much as 
in ampere-hour meters. 

Мг. E. Garton said the authors mentioned, with regard to mercury 
ampere-hour meters, a comparatively new form, which was only per- 
missible on the assumption that both the copper and mercury were 
chemically pure. No such assumption was needed, for he had had such 
meters in use for four or five years and with very good results. As to 
alternate-current meters, the authors said the great objections to the 


National. Post Office. 

Per cent. of gross revenue on capital employed... 21:1 ... 13-6 

Per cent. of working expenses to gross revenue... 58:0 ... 72-0 

Per cent. of net revenue on capital employed ... 8:9 ... 38 

From the National figures Post Office royalty 1s excluded, 
as this is not properly a working expense and does not, of 
course, appear in the Post Office telephone accounts. 

The following table shows the actual results produced by 
the Post Office telephone business, and what they might be, 
with the same amount of capital, if the management were 
commercial :— 


Post Office Telephone Results compared with those of National 


Company. Increase under | induction type were the small driving torque and the variations in 
Actual On “ National" commercial accuracy in the varying wave-length. Ава matter of fact there was very 
results. basis. management. little difference in the torque between the induction ard the dynamo- 
Gross revenue ............ £1,383,976 ... £2,140,000 ... £756,024 meter type, while the induction type was much the more efficient. With 
Working expenses ..... А 996,348 ... 1,240,000 ... 243,652 regard to the application of the shunting method to dynamometer meters, 
Net revenue .............. " 387,628 ... 900,000 ... 512.372 by putting in a resistance having a temperature coefficient, this had 
Per cent. on capital... 3:8 ask 8-9 ds 5-1 been used constantly in the States for many years. А higher torque was 


obtained but the loss was greater and bigger magnets had to be used, 


which increased the expense and naturally increased the cost of the meter 
itself. 


The adequate development of the telephone system is 
mainly а question of capital, but, as shown above, the amount 
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' Mr. L. W. Мир said that to him the most interesting part of the 
Paper was the test for inconsistencies attributed to wave-form. On 
first glancing at these results one might be tempted to conclude that the 
determining factor was the amplitude of the harmonies, the phase of the 
harmonic being of less importance. When he had carried out a similar 
series of tests about a year and а half ago, he had rather expected to 
find that the introduction of harmonics would always make a meter run 
fast. Instead of that, however, he found that some meters ran fast and 
some ran slow, but in every case in quite the opposite direction on a flat 
wave to that on the peaky wave. His recent. practice with polyphase 
meters had been to test them on a single-phase circuit with the current 
coils in series and the shunt coils in parallel, and then to reverse the con- 
nections. Under such conditions it was quite a common thing to find 
differences of 2 or З per cent. between the two tests. Ніз practice 
had been therefore to take the mean between the two. Не thought 
that was often more reliable than testing on a three-phase circuit. The 
authors did not recommend testing meters with series transformers 
owing to the phase errors in the transformers and the difficulty of mea- 
suring the ratio and phase difference allowance. That was not the only 
difficulty, however. There was often in single-phase meters an inter- 
action between the volt and the ampere coils which was of no conse- 
quence in the ordinary way when the meter was without the transformer 
and running on a 100-volt circuit, but when used with series trans- 
formers on small loads then it was of quite material consequence, espe- 
eially at small loads. 

Mr. KexELM. Ерссемве (Everett, Edgeumbe & Co.) said that in 
country house installations in particular one got very small loads for 
about 360 days and then а very high load for the remaining five days. 
Consequently, the contractor usually put in а much larger; meter 
{һап was wanted. with the result that the accuraey at ordinary loads 
was poor. Не would like to suggest that for such installations the 
meter should be so rated as to be accurate at one-third load, and that 
above that load the accuracy should be allowed to take care of itself, it 
being merely necessary that the meter should be able to carry the full 
load without undue heating. In regard to making the quadrature 
adjustment in induction meters, the authors seemed to do it та 
somewhat laborious way. А more satisfactory method. he found, was 
to us» a power-factor indicator, which had the great advantage of being 
equally accurate at all phase angles. By that means the loads at which 
absolut? accuracy was obtained could be ascertained. 

Мг. C. А. Baker (L.C.C.) said that according to the authors most of 
the well-known makes of meters could be relied upon, if properly adjusted 
and carefully fixed, for about five years. He considered that the limit 
and that the average period should not exceed three years, although it 
was within his knowledge that meters had run for 10 years before requir- 
ing repair or recalibrating ; all meters for 30 kw. or 40 kw. or more 
should, however, as à matter of prudence, be checked every three months. 
Аз to ampere-hour type meters, these could be used with s^curity to the 
eonsumera when the supply was governed by proper testing stations ; 
40 such stations were now established in London, Тһе authors criticised 
the clestrolyue type of meter and he (Mr. Baker) endorsed every dis- 
advantag* they had given. In their remarks on mercury meters 
the authors had inveighed against shunts; he thought. however, 
that shunts hid many advantages; they kept the heat outside the 
meter cas? and were not so likely to get out of order as mechanical gears. 
He did not think alternating current ampere-hour meters should be used 
to penalise consumers with a bad power-factor. In testing some types 
of meters, they should not be placed close to one another, but required 
a distance of at least 4 ft. one from the other to eliminate the effect of 
stray fields. Further, in regard to testing, he thought a 1 per cent. 
error highly desirable for general loads. lt was а misfortune that per- 
missible errors were being expanded, as with metal lamps low load 
accuracies were important; meters as uscd were often far too large. 
Veritication of instruments used in the test room should be carried out 
daily, so that all the instruments would be tested at least once every 
week, instruments, includirg stop watches, of excellent quality were 
essential, and unless such instruments were available it was hopeless to 
attempt to test meters. From the consumer's point of view it was 
Ratisfactory to note that any alteration of wave-form from the sine 
curve tended to retard the meter. 

Мг. A. P. TROTTER pointcd out that the initial classification of the 
anthors ignored the fact that a very large percentage of the meter trade 
Mas contined to consumers! meters of a capacity probably not excceding 
20) or 30 amperes. Meters of larger capacity, ard for special uses, 
required. different. treatment, and the “ideals " for such instruments 
ought to be different from those for consumers’ meters. He assumed 
that the word “ ideal " had a commercial significance, and did not refer 
to meters which might be produced regardless cf cost. He could not 
agree as to the losses given for ampcre-hour meters. Small watt-hour 
meters showed tremendous losses, and for that reason very small watt- 
hour meters could not econcmically be used. To-day was the day of 
small meters, but if we were to believe that they were not accurate т 
themselves and were very expensive in losses, then they must be done 
without altogether. On the contrary, he thought that small ampere- 
hour meters were much better than the curve shown on page 6 of the 
Paper gave them credit for. They might well be allowed a larger drop 
than was usual, say, up to about 2 volts, which would not matter for the 
lamps on а 200-volt supply. Mercury meters also, he thought, better 
than the Paper gave them credit for. The curve for them on page 6 was 
certainly not very bad, but he had scen curves very much better. With 
aca alternating-current meters, he thought the general opinion 

m was rather favourable than otherwise. Of course, polyphase 
meters were а new and more difficult problem, and he agreed that a 


rather larger error limit should be allowed in their case. He thought 
the authors’ ideals with regard to meters were too high. A class of 
meter for a | per cent. limit would be too costly for commercial needs, 
The limits now in force were much fairer and sufficient, namely, for 
ordinary sizes, 24 per cent.--or—írom one-tenth load to maximum. 
The very obvious demand in the case of the small householder for meters 
for 3 amperes and under was at present met by allowing the limits of 
accuracy for them to be 34 per eent. + or— from one-tenth load up. ` 

Mr. SYDNEY EvERSHED (Evershed & Vignoles) said from experiments 
he had made it appeared that the short circuit current in meters was 30 
times the full.load current, and it had time to reach a steady value, аз 
Prof. Schwartz had shown. For this reason many meters, and especially 
cheap meters, were too small for the work they had to do, with the result 
that the magnets became partially or absolutely demagnetised. So 
long as cheapness was to be the god this state of affairs must be put up 
with. The only remedy was to have the meter larger. 

Mr. С. С. Paterson (National Physical Laboratory), in a written 
communication, said the authors had found indicating wattmeters 
reading low on lagging currents due to eddy currents in metal parts 


Error per Cent, 


Fic. 1.—Current LEADING, BoTTOM ELEMENT. 


near the windings. Fig. 3 showed the change of error in the 
indications of such an instrument as the power factor of the load 
changed. It was not easy to find wattmeters for alternating 
current with a range even as low as 400 or 500 amperes which were 
accurate at 0-5 power factor. Referring to the testing of three-phase 
induction watt-hour meters the authors showed very conclusively that 
it was inadmissible to test three-phase meters on single-phase circuits, 
but they omitted an important factor. Not only on account of inter- 
action must these meters not be tested on single- phase circuits, but even 
if they had been tested on three-phase circuits it was essential to know 
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Fia. 2.—CvRRENT LEADING, Тор ELEMENT. 


which element was to be connected to the leading and which to the 
lagging phase of the three-phas? system. Mr. Wild pointed out that the 
effect of interaction could be roughly eliminated in a single-phase test by 
reversing one of the phases and taking the mean, but this did not get 
over the main trouble. The point would be made clear by referring to 
a case in which the two elements of an induction meter were 
connected to the three-phase network in the ordinary way. И the 
system was supposed to rotate in the anti-clockwise direction and the 


_power-factor of the whole system was unity, then it was found that 
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in the left-hand element the current in the series coil lagged 30 deg. P А RLI AMENT ARY INTELLIGENCE. 


behind that in the volt coil while in the right-hand element it led by the 
WINCHESTER CORPORATION (ELECTRIC SUPPLY) BILL. 


same amount. Each element had a separate adjustment for power 
factor which compensated for leading and lagging currents, but the 
adjustment was never exact and an element would be more or less over 

A Select Committee of the House of Lords (presided over by Lord 

Southwark) commenced on Thursday last week consideration of this Bill, 

by which powers are sought by the Corporation to acquire and carry on 


or under compensated as the case might be. If it was under compensated 

it would read low on lagging currents, and vice versa if over compensated. 
the undertaking of the Winchester Electric Light & Power Co.,to make 
extensions of mains outside the municipal area, carry out “ free " wiring 


The upper curves in Figs. 1 and 2 illustrated two load curves of a 400 amp, 

three-phase meter with current transformers tested on a three-phase 
of consumers’ premises, &c. There was opposition by the local Gas 
Company and others. 


circuit with phases interchanged. The method at the laboratory was to 
Mr. Balfour Browne, K.C., and Mr. Е. Н. Keen appeared for the Cor. 


certify the errors of the meter for both methods of connection. but the 
poration, Mr. Honoratus Lloyd. K.C.. and Mr. Paddon for the Winchester 


whole difficulty would be overcome if meter makers would distinctly 

mark on the meters which element was to be connected to which phase. 
Water & Gas Co., and Mr. Tyldesley Jones for the Winchester Electric 
Light & Power Co. | 


Mr. С. Н. Merz was called for the Corporation and said he considered 
the purchase price of £91,000, which had been agreed upon, was reason- 
able, and he thought the period asked for by the Corporation for the 
repayment of the loan for the purchase (viz., 40 years) was a fair one. 
He believed the mains would be there after 40 years. Ц was not possible 
to take up all the mains and look at them but he and Mr. C. P. Sparks 
had examined them and had found that the way they were laid and their 
whole history had been satisfactory, and he would say they would last 
another 40 years. There was no evidence that cables depreciated. 
Mr. Sparks and he had examined the company's plant and found it was 
in good condition and sufficient to deal with more than the present load. 
He did not see how anyone could anticipate a loss regarding the purchase. 
He thought the Corporation would find the net profit over 7 per cent. 
About £28,000 had been spent on mains. The Corporation got the 
undertaking for an agreed sum, and had nothing to do with depreciation. 

Coun. EpMEADES, member of the Electricity Committee of Winchester 
Corporation, said he thought the acquisition of the undertaking would 
be of advantage to the ratepayers. It would not involve any charge on 
the rates. Electric lighting in the hands of the Corporation would form 
a useful check on the operations of the Gas Company. The charges for 
gas in the district were 3s. 8d. for private lighting and £2. 198. per lamp 
per annum for street lighting. He would not guarantee that there would 
not be a charge on the rates if they only got a 20 years’ loan. He cer- 
tainly thought there would not be a charge with a 30 years’ loan. The 
Electric Light & Power Co. made varying charges, reductions being 
made to large consumers. The Corporation found it paid them better 
to run their own plant and generate for themselves. The Corporation 
contemplated the adoption of a flat rate instead of the maximum demand 
system. Аз the result of а report by Mr. С. Е. Metzger in December, 
1909, the Electricity Committee reported to the Corporation that the 
amount of £91,000 for capital expenditure (which the Corporation had 
to pay, plus 10 per cent., under the terms of the provisional order) was 
excessively high. At that time the Corporation were threatened with a 
hostile attitude on the part of the Company and with arbitration pro- 
ceedings. The Company's business was paying between 7} and 8 per 
cent. Оп a 40 years’ basis, if the Corporation had to put aside 4$ per 
cent. for interest and sinking fund, they would have £2,000, or more, 
for the purpose of keeping up the works. 

The Town Clerk, the Mayor and the Chairman of the Electricity Com- 
mittee also gave evidence in support of the Bill, and said they did not 
think it desirable that the Duke of Northumberland’s clause (which 
would give the Corporation three years before a revision of prices would 
be necessary in order to balance the accounts) should be inserted in the 
Bill. The town clerk (Mr. T. Holt) said the report obtained later from 
Mr. Merz and Mr. Sparks was more favourable. Tne company claimed 
the amount shown in the balance-sheet as capital expenditure, plus 10 
per cent., which would have made about £100,000. After an arbitrator 
had been appointed the Company agrecd to accept £91,000. The pro- 
visional order for which the Corporation had previously applied would 
only have given them powers to acquire a portion of the Company's 
undertaking. and it would not have permitted them to do free wiring. 
The determining factor was not the obtaining of a longer period for the 
loan. The second report on the plant was more favourable, because 
other plant had been put in subsequent to the first report, which made 
the average cost per horse- power lesa. 

Mr. C. P. Sparks said if the subsoil was suitable the mains either 
deteriorated very rapidly or they stand for an indefinite period. He 
knew mains which were put down when the 1888 Electric Lighting Act 
came into force 22 years ago and which were still sound. In the Win- 
chester mains there was no evidence of rapid deterioration. The mains 
were not all 13 years old. Some of the principal plant had only been 
there five years. [n some cases companies had been bought on goodwill 
terms which would represent 20 years’ profits. The capital expenditure 
of £89 per kilowatt seemed reasonable to him, and the Corporation would 
get a fair return on it. 

Mr. Е. E. Gripper (Chariman of the Winchester Electric Light & 
Power Co.) said the Company had no option but to sell to the Corporation 
at 12 months’ notice. The capital expenditure was £90,412. 36 per 
cent. of the Company's revenue was from "free" wired consumers. 16 
was а vital matter to the Corporation that they should take over that 
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Fic. 3.—Inpuctancr AND EDDY CURRENT PrhcENTAGE Errors IN 
WATTMETER. 


If these precautions were taken and meters were tested on three-phase 
circuits his experience was that the three-phase induction watt-hour 
meter was as reliable and accurate as any other form of integrating 
meter. From many tests on both single and three-phase circuits, how- 
ever, he had come to the conclusion that the single-phase test could not 
be taken as a guide to the performance of a meter when connected to a 
three-phase system, and it was never certified on the single-phase test. 
He disagreed with the authors that a meter ought not to be considered 
a three-phase meter unless it could be tested on a single-phase cireuit. 

Mr. Н. A. RATCLIFF (in reply) said he was glad Mr. Hollen's remarks 
on shunting meters confirmed their own. Не hoped, however, it was 
not thought that the authors seriously suggested the use of 1.000 ampere- 
hour meters. As to the shunt watt-hour meters with which they had 
experimented, these were at least 15 months old and might not be the 
latest pattern. There would possibly be some variations in the accuracy 
of such meters with differences in the quality of the mercury and also 
in its quantity. As to car meters, he had not had a very wide experi- 
ence with them, but had come to the conclusion that about 12 months 
was the most that they could be depended upon for reasonable accuracy. 
As to commutator type ampere-hour meters, their investigations fully 
confirmed all that Mr. Evershed had said. The torque in induction 
meters had now been increased considerably, and he thought the manu- 
facturers had realised the advantage of increasing the torque even at 
the expense of increasing the weight. Mr. Trotter had mentioned the 
advisability of increasing the voltage drop in small watt-hour meters, 
but the authors thought the large range now allowed was quite suffi- 
cient. 

Mr. A. E. Moore (in reply) said Mr. Wild’s remarks were interesting, 
particularly the fact that he had expected a meter to run fast on the 
higher harmonics. Не (the speaker) also had expected the same thing, 
but the results given in the Paper were the actual resulta obtained. Аз 
to wave form, the meter most sensitive to changing wave-form would 
run slower than the meter shown in the Paper. With regard to the 
remarks as to a 1 per cent. error, what the authors really meant was that 


meters could not be considered perfect until they were accurate within 
this amount, 


National Electrical Manufacturers’ Association.—The next meet. 
ing of the council of this Association will be held at Balfour House, 


Finsbury-pavement, E.C., on April 6 at 2:30 p.m. 
A meeting will be held on April 25, at 8 p.m., when a Paper will be 
read entitled ‘‘ Foreign compared with Home Industrial Finance," 


by Mr. L. Joseph. The meeting will probably take place at the 
Institution of Electrical Engin | 
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business. For the plant as it stood £91,000 would be a high price, but 

the Corporation were getting the goodwill as well at the price which was 
fixed originally. 

Mr. W. В. KEEN, C.A., gave particulars of the Company's capital, 

income, profits, &c. Last year's income was £10,824, expenses, includ- 

interest on.[debentures, were £7,113. 13s. 10d., dividend took 
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£2,651. 14s., there was £1,200 transferred to reserve, £1,000 to deprecia- ! intimated that the Commissioners found the preamble proved, and 


tion, the balance carried forward was £211. 19s. 10d. The dividend was 
6 per cent. in each of the last four years and previous to that 54 per cent. 
The market value on the Stock Exchange of the whole of the shares and 
debentures was £97,314. If £91,000 were borrowed at 3? per cent., 
interest and sinking fund would require £4,428 per annum, and deduct- 
ing that from £7,334 (the Company’s profit last year, including one or 
two minor sums, such as interest on deposits) there would be £2,906 left 
for renewals, &c. This would be sufficient for all purposes and enable 
the Corporation to reduce the price of current. Metal filament lamps 
had arrested the increase in demand for current, but last year there was 
again an increase, and no doubt the demand would increase more quickly 
from year to year. 

Mr. WaRNER (Chairman of Winchester Gas & Water Co.) said the 
outer portion of the area was rural and sparsely populated. So far as he 
knew none of the parish councils had asked the Corporation to supply 
electricity in their districts. He thought L.G. Board inquiries were a 
desirable check on the expenditure of local authorities. Until 1905 his 
company were paying 10 per cent. In 1905 the capital was split into 
two and they were now paying 8 per cent. on the original capital. 

Mr. J. Е. C. SNELL (for the Water & Gas Co.) said he had been unable 
to obtain admission to view the Electrice Light & Power Co.'s plant. 
One-third of the plant was installed in 1899 and a large portion of it was 
installed in 1904. £90,000 had been spent, largely on mains. There 
had been a steady decline in the units used per lamp connected since 
1907, due to the metal filament lamp, and as Winchester was practically 
a lighting area the effect of the metal filament lamp on the income was 
very great. The present output was 515.055 units per annum, in the 
next five years it could not be expected to increase beyond 620,000 units. 
£45 to £75 capital expenditure per kilowatt of plant were usual figures. 
Winchester Corporation were paying a high price. They would have 
been wiser to wait until 1939, when they could have bought on electric 
lighting terms. The usual life of buildings was accepted by engineers 
at 50 years, of certain parts of the machinery and of mains at 25 years, 
and of accumulators at from seven to 10 years. It would be fair to get 
an average of the terms he had mentioned and deduct from them the 13 
years, which would make the buildings 27 years, machinery 12, accu- 
mulators four, mains 12, meters five, free wiring and motors 10. That 
was 10 years’ remaining life generally on the whole undertaking. The 
sinking fund contribution would be £6,546 a year. It would be unwise 
to assume that mains laid for 13 years were going to last another 40. If 
the undertaking were put on a sound basis there would be a loss of £2,024 
on the first year’s working. Tne Bill should have the Northumberland 
clause, to avoid the covering up of deficiencies by means of abnormally 
high rates for public lighting. И 40 years were allowed the Corporation 
would put away a aum equal] to 24 per cent. of the capital each year. 
On the L.G. Board's estimate of 20 yeara it would be 3-72 per cent. 
It would be 4-59 on 17 years. То supply the added areas would require 
considerable modifications of plant. He could not see that it would 
рлу the Corporation to extend their mains to those rural districts, and 
h^ did not think they intended to supply more than a few houses on the 
fringe of the municipal area. His estimate of 50 years' life in the case of 
plant at Willesden was for slow-speed engines run at 90 revs. per min. 
He believed the engines at Winchester were run at about 500 revs, per 
min. The charge for street lighting by undertakings with which he had 
been connected was about £3 pir lamp per annum. 

Mr. Pappon said the competition would continue even if the Bill were 
not passed. The price to be paid for the Electric Light Co.’s undertaking 
was excessive. Не urged that the Northumberland clause should Бе 
inserted if the Bill were passed. The sum proposed to be paid for the 
undertaking was nearly three-fourths the assessable value of the town. 

Mr. ГугрЕЗЬЕУ JONES said they were bound to sell if called upon. 
The fact that the parties agreed as to purchase price would get rid of the 
expense of arbitration. If the Bill were thrown out the arbitration 
would take place, and the company’s claim was £99,000. 

Мг. Batrour Browne, K.C., said the Corporation were compelled to 
buy, having given notice. By the rejection of this Bill about £9,000 
additional expense would be placed upon the rates. The object of the 
Gas Company was to make electricity as dear as possible. The Board of 
Trade had approved the terms of transfer and the L.G. Board’s criticism 
vas irrelevant. Forty years had been granted for loans where Paria- 
ment had found special reasons. Of the £20,000 for extensions £10,000 
was for mains, £5,000 for meters, &c., and £5,000 for publie lighting. 
He suggested that the period for this £20,000 should be reduced to 30 
years. Th» Northumberland clause would hamper the Corporation, as, 
for instance, a manufacturer, who thought of entering into a contract 
for, say, 10 years, for a supply of current, would be deterred by the fact 
that the charge would be subject to revision. The “free” wiring 
powers were also necessary. 

After consultation, the Chairman announced that the Bill would be 
allowed to proceed, that the periods for the loans would be 40 years for the 
Purchase money and 20 years for th? new capital and that the North- 
umberland clause would be inserted. 


LANARKSHIRE TRAMWAYS PROVISIONAL ORDER. 


| Оп 23rd inst. the Commissioners appointed under the PrivateLegisla- 
tion (Seotland) Aet, 1899, commenced the consideration of this Order, 
n proposed to extend the time for acquiring lands by the Lanark- 
E Tramways Co. and for the completion of authorised lines, &с. 
чүш in favour of the Order having been given by Mr. А. В. Monks 
z arman of the company) and by Mr. С. К. Moller (engineer and gencral 
ды» the case of the Lanarkshire County Council, who opposed the 
СТ, was taken; and the Chairman (Major Anstruther-Gray, M.P.) 


granted a further extension of time of one year from Aug. 11 next subject 
to certain conditions. 

The Commissioners were asked to insert а clause providing that at 
the expiry of the year’s extension the County Council should be entitled 
to acquire the tramways at a fair market value if the Company had not 
then completed the construction of the lines. 

On Friday further evidence was given, and the Chairman intimated 
that the Commissioners decided that the clause proposed by the County 
Council was refused. They further decided that a clause should be 
inserted providing that the Company should, within four months from 
the passing of the Act, deposit in bank to the credit of the burgh of 
Motherwell £8,000, this deposit, in the event of the Company failing to 
complete the works within the time specified, to be forfeited and become 
the property of the burgh of Motherwell, free from all claims or demands 
on the part of the Company. and to be applied by the burgh, with the 
approval of the Secretary for Scotland, for the benefit of the burgh. 

Mr. GENTLES, for the promoters, said that with regard to such a clause 
the Tramway Company were in exactly the same position as in the case 
of the County Council clause. Their objection was based on the principle 
that there was no precedent for the introduction of a penalty clause under 
а Bill for extension. He could not accept the clause, and withdrew the 


Order. 
LONDON COUNTY COUNCIL (GENERAL POWERS) BILL. 


The Local Legislation Committee of the House of Commons, presided 
over by Mr. C. Nicholson, has had this Bill under consideration this week. 
In regard to the clause which confers powers on the Council to make 
regulations in regard to the віле, weight and character of signs, lamps, 
projections and advertisements in publie thoroughfares. 

Mr. №. E. RILEY said the powers sought were required because of the 
judgment of the High Court that. projections did not form part of the 
actual structure. The object of the Council was to introduce а uniform 
practice, though he did not say that one rule should equally apply in 
wide and narrow streets. 

The Committee consulted, and the CHAIRMAN said they were unani- 
mously of opinion that the clause should not be proceeded with. They 
were also of opinion that the County Council should not have the sole 
power of regulation. 


METROPOLITAN ELECTRIC SUPPLY BILL. 


On Wednesday a Select Committee of the House of Commons (pre- 
sided over by Sir Henry Kimber) commenced the consideration of this 
Bill, the principal object of which is to confirm the conditional agree- 
ment between the company and Acton Urban Council with regard to 
the taking over by the company of the electrical undertaking of the 
Council. 

Mr. Barrovg Browse, К.С. (for the promoters), said Acton Council 
got an Electric Lighting Order in 189], but they did nothing until 1903. 
On Feb. 24, 1904. an agreement was entered into between the Council 
and the promoters for the latter to supply electricity in bulk, the agree- 
ment extending over 27 vears. The terms under which that supply was 
given were subsequently modified, but notwithstanding that the Council 
were unable to make the undertaking pay. The Council eventually 
approached the company with a view to having the works taken over, 
and the result of the negotiations was the agreement dated Nov. 22, 
1910, and that was the agreement which the Bill sought to have con- 
firmed. The effect of the agreement was that the company shall take 
over the whole of the burden resting on the Council, to give the Council 
£2,500 down when the agreement was confirmed, and а further £2,500 
out of any profits. A petition against the Bill was presented in by the 
Acton Council of Public Welfare, which consisted of ratepayers of the 
district. ` 

Evidence in support of the Bill was given, and Mr. TYLDESLEY JONES 
(for the promoters) said that, although it had been stated that Acton’s 
electricity undertaking had cost the Council £70,000, as а matter of fact 
the money had not been paid, and the company proposed to pay this 
debt for them and give them £5,000 in addition. 

Yesterday (Thursday) the Chairman announced that the Committee 
found the preamble of the Bill proved, and that they had] decided, in 
accordance with a recommendation by the Board of Trade in their report 
on the matter, to make it clear in the Bill that from the date of the 
transfer the provisions in the Schedule to the Electric Lighting Clauses 
a 1899, should apply to the company, in lieu of the provisions in the 

rder. 


CENTRAL LONDON RAILWAY BILL. 
A Select Committee of the House of Commons (presided over by the 
Hon. Walter Guinness) commenced the consideration of this Bill on 
Wednesday. The principal object is to authorise the construction of a 


line between Wood-lane station and the authorised line of the G.W. 


Railway from Ealing to Shepherd's Bush. 

The Hon. J. D. FITZGERALD, К.С. (for the promoters), said it was 
desired to make a short. railway, 3 mile in length, between Wood-lane 
and the Ealing and Shepherd’s Bush Railway. An exchange station 
had been authorised between the Shepherd’s Bush station on the Central 
London Railway and the Uxbridge-road station of the G.W. Co.. but the 
levels being different, that would necessitate passengers going up and 
down a flight of stairs and using a passage 450 ft. long. Ву the passing 
of the present Bill a new junction would be made $ mile from the Wood- 
lane station. By means of that junction it was proposed to run through 
trains from Ealing, along the Central London system, to Liverpool. 
street. The extension of the tube railway from the Bank to Liverpool. 
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street, which was authorised two years ago, was expected to be open 
next vear. 

Sir HENRY OAKLEY, general manager of the Central London Railway 
Co., said it was proposed to run 135 through trains per day between 
Liverpool-street and Ealing. and that number would be increased to 150 
or 200 if the traffic warranted it. 

Other evidence having been given in support of the Bill, Мг. В. B. 
Кеме, general manager of the Metropolitan Railway Co. (who opposed 
the measure), suggested that the physical junction could be made at 
Latimer-road, which would enable the Metropolitan service to get a 
share of the traffic; and through trains could be run on the Hammer- 
smith and City Railway. 

Yesterday (Thursday) the Chairman announced that the Committee 
found the preamble of the Bill proved, subject to the insertion of a clanse 
(on the model of sec. 33 of the Aet of 1905) protecting the rights of the 
Metropolitan Railway, if any should be found to exist under the agree- 
ment of 1865 between the G.W. and Metropolitan Cos. The Committee 
also wished for the insertion of a clause birding the Central London 
Railway not to oppose. on the ground of competition, any application 
to Parliament within five vears for a bill providing for a junction and 
through running of trains between the Hammersmith and City line and 
the Shepherd’s Bush and Ealing line. They also wished to put on record 
that, although they had not heard any evidence as to the possibilities 
of a physical connection between the Ealing and Shepherd’s Bush and the 
Hammersmith and City railways. from an engineering view, or as to its 
effect on interests other than those of the Great Western Railway and 
the Central London Railway, they were of opinion that such a junction 
would be of advantage to the public, and might compensate the Metro- 


politan Railway for the competition involved by the through facilities 
given in the present Bill. 


Private Bill Legislation.—Application is being made by Pontefract 
Corporation for leave to bring in a Bill authorising the transfer of the 
Corporation's electricity undertaking to the Yorkshire (West Riding) 
Electric Tramways Со. (Ltd.) and empowering the Company to take a 
supply of current from Wakefield & District Light Railway Co., to vary 


the period prescribed in the Electric Lighting Acts as to the repurchase 
of the undertaking, &c. 


City of London (Various Powers) Bill.--This Bill came before a 
Select Com mittee of the Houseof Lords last week, and confers authority 
upon the Corporation to convert the Deptford Market tramway to elec- 
tric traction, and to make by-laws to control the erection of pro- 
jecting signs and notices, by providing that the Corporation may dis- 
pense with the regulations in respect to particular classes of projections. 
The clause relating to the latter subject was amended by providing that 


the by-law giving exemption should specify the classes to which it should 
apply. 


LEGAL INTELLIGENCE. 


rd 


Electricity in Mines. 


On Wednesday last Sheriff Hay Shennan gave judgment in the Hamil- 
ton (N.B.) Sheriff Court in the charges against Robert M Kay, resident 
manager of Cornsilloch Colliery, Dalserf. belonging to Messrs. Archibald 
Russell (Ltd.). and James Salmond, general manager to Messrs. Russell, 
for having failed to comply with the Home Office Rules relating to the 
use of electricity т mines and particularly with regard to certain elec- 
trical apparatus in Millburn Pit. which is a portion of Cornsilloch Colliery. 

The evidence in the charge against the defendant M'Kay was given in 
our last issue, and an abstract of the evidence in the charge against Mr. 
Salmond was also given (p. 965). In giving evidence against Mr. Sal. 
mond, Mr. В. Ngrsos, Н.М. Electrical Inspector of Mines, said it was 
his definite opinion that the defects which he found on the occasion of his 
visit reflected on the competency of the official in charge of the plant. 
He had had reason recently to consider the circumstances of the electric 
shock accidents in mines which had occurred during the past six years. 
Statistics bore out the fact that 53 accidents had occurred underground, 
causing 55 deaths. Of those accidents two-fifths had been due to the 
absence of the earth connection or to a deficient earth connection, and 
two-fifths to faulty insulation either of cables or joints. It followed, 
therefore, that the defects which he saw at Cornsilloch colliery had been 
responsible for four-fifths of the accidents due to electricity in mines. 
At the time of the visit the engineer-in-charge (Mr. Young) volunteered 
the statement that if he had erred it was through ignorance. The 
defects could not be due to carelessness, as the faet that he had been 25 


Stirlingshire, but the duty of appointing the “ competent persons" in 
terms of the Act was delegated to the manager of each individual pit. 
He had nothing to do with such duties, and, in fact, it was quite impossi- 
sible that he could, as there were 811 competent persons in the firm's 
service. In 1909 he asked the managers to report on the competent 
persons who were in charge of the electrical plant, and he received a 
report written by Mr. Young. On receiving that report witness did not 
consider it necessary to make any further inquiry with regard to Young. 
The Government Inspectors had come about the colliery for the past 10 
vears, but in the course of the last two years they had visited it no fewer 
than 22 times. 

Mr. ALEX. ANDERSON, M.I. E. E. (Anderson & Boyce), said he had 17 
years’ experience in electrical engineering, and his firm supplied plant 
to nearly all the large collicries in the country. He knew John Young 
and he considered him a most competent person to supervise the elec- 
trical plant at Cornsilloch colliery, So far as the practical working of 
the apparatus was concerned he considered that Young was one of the 
most apt pupils he (witness) had ever had. The Cornsilloch plant was 
installed in 1902 and Youug gave witncss the necessary assistance in its 
erection. 

This concluded the evidence, and in the course of his r:s?rved judgment 
on Wednesday Sheriff Hay Shennan reviewed the facts. Не convicted 
M'Kay on the charges of insufficient covering of а commutator and 
switch of a haulage motor, the inefficient earthing of the motor 
frame, and the suspending of cables from nails instead of by leather 
or other flexible material. He assoilzied in the remaining charges. 
Under the circumstances of the case, the offences did not seem to him 
to be very heinous, and he thought it fair to let the accused go, with 
an admonition, 

In the case against Mr. Salmond, the general manager, Sheriff 
Shennan said he did not deal with the question whether the agent was 
responsible for the appointment of the competent persons, because the 
evidence showed that respondent was entitled to regurd the engineer 
(John Young) as a competent person. The word © competent” was 
difficult of construction, but the evidence of Young's qualifications 
was such that he could not hold the agent criminally negligent in 
regarding Young as competent for the work entrusted to him. Young 
got a high character for practical ability from Mr. Anderson, managing 
director to Anderson & Boyes, and Young's own appearance suggested 


а shrewd, capable and adaptable man. Therefore, he found respon- 
dent not guilty. 


Liability for Carriage of Goods. 


At Clerkenwell (London) County Court on Friday the L. & N.W. Rail- 
way Co. claimed 7s. 3d. against Messrs. Е. P. Alam & Co., electrical 
engineers, in respect of the carriage of goods sent by defendants to deliver 
carriage forward to Manchester. ‘The company carried the goods and 
delivered them at Manchester, but the consignee declined to pay carriage. 
Then the position arose that defendants only paid carriage on orders of 
£10 and upwards. That had nothing to do with the railway company, 
and (plaintiffs urged) was a contract between defendants ard their 
customers. 


The JvpaE: Have defendants signed any document to show that if 
the consignee did not pay they would 7 | 

CovNSsEL for plaintiffs: They say in sending the goods we must charge 
carriage forward to the person to whom we are to deliver. We have no 
instructions not to deliver them if that person will not pay the carriage. 
We only act as senders’ agent. All the conditions are exhibited in our 
offices. 

Defendants said they had never szen any notice in plaintiffs’ offices 
that carriage of goods forward would be charged to the consignor if the 
consignee failed to pay, and on the particulars on the back of plaintiffs’ 
own form there was nothing to that effect. 

His HoNovR said plaintiffs could not come upon defendants if the 
consignee failed to pay, because they received goods under contract that 
they would carry them and charge the consignee with the carriage of 
them. The could not come upon defendants unless there was a special 
condition that if the consignee could not pay the consignor would. The 
remedy of the company was that if they took goods carriage forward and 
the consignee would not pay the carriage, the company had a lien on the 


goods; but they could not refer back to the consignors. 


Judgment was 
given for defendants. 


British Thomson-Houston Co. (Ltd.) v. Thos. L. Seott & Co. 


* 


On Friday last Mr. Justice Swinfen Eady granted an interim injune- 


tion, on plaintiffs’ motion, restraining defendants from using the werd 
" Marsa," or any colourable imitation of it, in connection with the aule 
of electric lamps. Mr. J. Н. Gray said plaintiffs considered the word to 
bear too clos? a resemblance to their registered trade name `“ Mazda." 
Defendants, who did not appear and were not represented, had entered 


into an agreement not to use it, but plaintiffs alleged they had broken 
that agreement. 


years in the employment of the firm was evidence he was not careless. 
In cross-examination he said no definition of " competency " had been 
given by the Legislature. Supposing that а man had а training in 
mechanical engineering (as Young had had) for many years, had dealt 
with electric plant for 10 years, had worked electrical coal-cutting plant, 
had laid cables, had insulated them, had made all necessary connections, 
had taken out armatures, had removed and set plates; mounted others, 
put up an electric pump, looked after it until it was satisfactory, executed 
all repairs, re-sheathed armatures, &c.. he would be inclined to accept 
such а person as competent. 


For the defence. the respondent (James Salmond) said he had been 
agent for Messrs. Russell for 13 years, and for 14 years prior to that he 


"vas manager, He had 20 pits under his supervision in Lanarkshire and 


British Tungsten Lamp Co. (Ltd.)—On Tuesday Mr. Justice Swin- 
fen Eady had before him a petition by McKenna and another (two 
creditors) for the compulsory winding up of this company. Judgment 
had been obtained against the company with costs, the total amonnt 


being £145. The company did not appear, and his lordship made a 
compulsory order. | 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Atherton.—aAn unopposed inquiry was held here last week into the 
application of the Council for sanction to a loan of £5,000 for their 
electricity undertaking. 


Barnstaple.—The Couneil have decided to replece the storage 
battery at the electricity works with è new one of те Мег crpecity 
at à cost of £1,440—the pzymeats to be spread over 10 years. 

Beckenham.—On the edvice of the electrical engineer (Mr. J. Е. 
Tapper) the electricity department hes made an arrangemeat by 
which means consumers may purchase electrical heating and cooking 
apparatus direct from the manufacturer upon a hire-purchase basis. 
the payments being collected by the Council on behalf of the manu- 
facturer. | 

In connection with the scheme for hiring out, makers of the electric 
cookers loan them to the Council on the understanding that they shall 
receive dd. on each unit used by the cooker, the Council guaranteeing a 
payment of 5s. per quarter. An agreement is then made between the 
Council and the consumer by which means the consumer agrees to us? 
120 units per quarter at 1d. per unit for current, and Jd. for hire. 1n the 
event of the consumer failing to reach the 120, the deficiency is charged 
upat 14. per unit. 

Blackpool.—10 new fleme arc lamps are to be erected on the new 
exteasion of the promenade. | 
_ The Tramweys Committee have decided to introduce а new type 
of tramear on their system. The саг has a covered top. and the win- 
dows are easily lowered. It has an 8 ft. 6 in. wheel base, and special 
facilities for exit and entrance in busy times. It accommodates 76 
passengers, 28 inside and 48 outside. The committee have already 
decided to apply for a loan of £1,000 to put tops on the remaining 
new cars and on five of the old cars. 

Budleigh Salterton.—A Board of Trade inquiry was held on Mon- 
day into the objections raised by residents near the site of the pro- 
posed electricity generating station at Budleigh Salterton. 

The consulting engineer (Dr. J. A. Purves) stated that the exhausts 
from the gas engine would be into the soil at a depth of 4 or 5ft.. and 
there would be no nuisance from noise or smells and no unsightly chimney. 
After hearing the evidence of the opponents the inquiry closed. 

Coronation Illuminations,— Beckenham Council have decided to 
supply current for Coronation illuminations at 3d. per unit, plus 
28. 6d. for connection and disconnection, the consumer bearing the 
cost of an additional service, if required. 

Llandudno Council heve decided to supply current free for outside 
illuminstion of consumers’ premises оп Coronation Day, sad the 
Electrie:l Engineer ead a sub-committee have been eppointed to con- 
sider г scheme for illuminating the Рога4е during the festivities. 


Croydon.—The Council have decided to supply electric current for 
outdoor shop lighting at 3d. per unit on a three years’ agreement. 


Dock Equipment.— 1n the report of the Dublin Port & Docks Board 
for 1910 it is stated that within the year £2,274 was expended in the 
maintenance and гергігѕ of the electric generating station ; £722 in 
electrical equipment ; and £1,486 on electric portal wharf cranes. 


Dublin.—The estimates of the Electric Lighting Committee for the 
current year put the net profit on the working of the electricity 
department at £2,460. 23. 64. aftez payment of ell charges. including 
sinking fund and intercst. | 

There was а deficiency on the preceding years to be provided for esti- 
mated at £16,006. 183. 4d., the result of the drop in the receipts through 
the introduction of metal filament lamps. By order of Council 
14.146. 15s. 10d. of the deficiency was provided fur out of rates, but the 
balance (£10,000) is outstanding. When last year's balance-sheet was 
closed it was found thit th» debit of £16,606. 183. 4d. was exceeded by 
nearly &1.000. On the other hand, the surplus revenue estimated at 
#2460. 2s. 64. was caleulated to be at least £17,150. 6s., во that when 
allowance is made for the proportion of this debit balance to be provided 
for out of the current year's rates £6,306, 16s, 9d. is brought forward as a 
charge against the profits for the coming year. These are estimated at 
£13,005. 10s. 94.. so that after the old liability has been liquidated it is 
calculated that the undertaking will return a net profit on next year's 
trading of £6,788. 14s. 


Electrical Trades Benevolent Institution.—The Right Hon. Lord 
Justice Fletcher Moulton, C.B., will preside at the Festival Dinner 
to be held at the Hotel Cecil on April 26. 

Fulham (London).—Recently the Comptroller of London County. 
Council suggested that, instend of accumulating so large a reserve 


COMMERCIAL AND INDUSTRIAL SECTION. 


fund for renewels, the Borough Council should make arrangements 
for reducing the periods of loans raised for plant and machinery from 
42 years to 20 years to be reckoned from date of original borrowing. 

The Electricity Committee recommend that the County Council be 
informed that Fulham is accumulating a reserve fund out of which all 
renewals and replacements of plint and machinery which may become 
necessary durirg the currency of the loans will be met. and that the 
Borough Council cannot acquics-e in the suggestion that the loan periods 
be reduced. | 

The Committee hive approved the electrical engineer's scheme for 
adding to the g»neratirg plant a 1.500 kw. turbo-alternator, with exciter, 
Tirrell regulator, eonders?r (to deal with 30,000 lb. per hour) with air 
and circulating pumps, steam, exhaust, water and drain pipes, oil 
cleaners, switchboard additions, &c., at a cost of £6,500. 

Hammersmith (London).—The Works Committee. having con- 
sidered sehemes submitted by the Electricity Committee and the 
Brentford Gas Co.. for improving the lighting of the main roed, 
recommend the Council to adopt the proposals of the former. 

The Electricity Committee considered it was advisable to abolish the 
present open-type are lamps ard to substitute clusters of metal tilament 
lamps. and further sugested the better lighting of Hammersmith-road 
by the provision of five additional standards. The committee would, 
therefore, remove 183 are lamps and substitute clusters of four or five (as 
the cireumstances demand) 110-watt metal filament lamps, the annual 
charge to bo £12. 103. per column per annum with five, and £10 per 
column per annum with four lamps in a cluster. the cost of conversion to 
bo paid out of revenue account of the clectricity undertaking. The small 
аге lamps ave to remain as at present, but ro new small arcs are to be pur- 
chased, these to be converted to clusters of metal incandescents as they 
wear out. The 100 c.p. electric lamps in Wood.lane (between the White 
City entrance and Uxbridge-road) are to be replaced by 200 с.р. lamps 
during the period of the 1911 Exhibition. 

With regard to the supply of three-phase current to the Exhibition, 
the Kensington & Notting Hill Electric Lighting Cos. have agreed. to 
furnish the supply upon the same terms as hitherto, except that the price 
for current taken after Oct. 15 will be 0-94. per unit in place of 0-8d., plus 
Id. per unit for the first 50.000 units per month. 

From April 1 the charge for current supplied to show-rooms, having a 
good display of electric apparatus visible from the street, and to which 
the public has free ad mission, will be the same as that charged for power. 

The Electricity Committee have formulated the following scheme for 
supply on hire of wiring and fittings required for external lighting. subject 
to satisfaetory agreements being entered into between the Council ard 
the consumers and the Council and wiring contractors :— 

(1) The Council undertake to supply on hire, fix and maintain outside 
lanterns at the following annual rentals, exclusive of charge for current 
supplied, viz. : Two-lght lanterns, 163. 94. per annum per lantern ; three- 
light, 203.; four-light, 25s. (2) The Council will enter into agreements 
with local electrical contractors for installirg outside lanterns as required 
by consumers and maintaining same, upon terms following : (а) The con- 
tractor to supply and fix a three-light lantern (prime cost 83. 3d.), in- 
chiding all wiring. switches, &c.. complete (exclusive of lamps) at: One 
lantern, £1. 125. 6d. ; two, £3; three, £4. 6s. 6d. ; four, £5. 128., no more 
thin two lanterns to be controlled by one switch. (b) The contractor to 
maintain the lanterns so installed, including cleaning once a week and re- 
newals of Tungsten lamps as required at 103. per lantern per annum, 
payable by the Council to the contractor quarterly. (c) The charge for 
maintenance to include equipment of lantern with three 50 e.p. metal 
filament lamps in the first instance. and all replacements as required by 
clause 2 (Б). (3) The charges for installing and maintaining three-light 
lanterns to be accepted as a basis and modified accordingly for two-light 
or four-light lanterns. 

. Hospital Lighting.—In July, 1909, the Metropolitan Asylums Board 
decided to instal metal filament in place of carbon filament lamps at 
the North-Western, Western, South-Western and South-Eastern 
Hospitals, the Children's Infirmary. the Downs School, the Western. 
South-Western, Mead and South-Eastern Ambulance Stations and 
the new Central Stores; and subsequently the same type of lamp 
was installed at the North-Eastern Hospital апа Tooting Bec Asylum. 

The Works Committee have now issued a statement showing the ccst 
of gas and electricity consumed at the above institutions during 1908 and 
1910, together with the cost of installation. The intervening year (1909) 
is omitted from the statement, as the introduction of metal filamnet lamp: 
was then in progress. Tho cost of gas in 1908 was £3,572, and the cost of 
electricity (carbon lamps) £3,281 ; in'] 910 th» cost of gas мая 51,9 Land 
the cost of electricity (metal filament lamps) was £2.528. Altogether it 
was estimated that there was a total net annual saving of £3,044. 16s. 34. 
This result had been obtained after due allowance had been made for in- 
creased cost of metal filament lamps and increased cost in maintaining 
same when in use. The saving of at least £3,000 per annum, compared 
with 1908. may. therefore. the committee concluded, be contidently 
anticipated under existing conditions. 


Income Tax on Tramways.—The city treasurer of Cardiff (Mr. 
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Allcock) has reported on the dispute as to income tax on the tram- 
ways profits. The report states that the dispute which was out- 
standing since 1902 had been settled. 


Kettering.—An inquiry was held оп 23rd inst. into the Council's 


application for sanction to borrow £13.100 for extensions of the elec- 
tricity works. 


Lambeth (London).—The South London Electric Supply Corpn., 
who supply current to and maintain 25 arc lamps for public lighting 
free of charge to the Council, have agreed to remove (at their own 
expense), the existing Brockie-Pell lamps, and to replace them with 
“ Excello ` Наше are lamps. The company will light the lamps for 
3,940 hours each per annum, instead of 3.600 hours as hitherto, 


London County Council.—On Tuesday the following loans for elec- 
tricity. purposes were sanctioned: Battersea £1.400, Hackney 
£20,599. 

Anchoring of Track Rails.—'The Highways Committee recommended 
that the repairing work in connection with anchoring track rails be 
carried out during the year at an estimated cost of £13.125.—Adjourned. 

Assessment of Marylebone Electricity Undertaking.—The Local Govern- 
ment Committee reported upon the assessment of the St. Marylebone 
Electricity Undertaking with regard to which on Dec. 13 last the Council 
ordered an appeal to Quarter Sessions. Subsequently а conference was 
held between the Borough Council and the County Council to discuss the 
question, and the Borough Council had agreed to the settlement of the 
appeal on. the following terms: The assessment to be increased from 
£27.200 gross and £14,650 табе to £55,000 gross апа £32.000 vatable, 
and the Borough Council to pay the County Council's costs. Although 
the increased ratable value suggested by the Borough Council was 
£8,000 less than the figure inserted in the Council's notice of appeal. yet 
the Committee had given some weight to the fact that the arbitration, 
which determined the price paid by the Borough Council for the under- 
taking, had burdened it with an amount of debt charges much heavier 
than was borne by any other Metropolitan) Borough Council Electricity 
Undertaking. 

Lowestoft.—Last week the Council resolved to apply for sanction 
to a loan of £6,700 for the electricity undertaking for a period of 17 
years, and the Electricity Committee were authorised to place con- 
tracts for additional generating plant. 


Luton.—The borough electrical engincer (Mr. W. Н. Cooke) is pre- 


paring а report on the additional plant required at the electricity 
works. 


Newcastle-on-Tyne.—On the presentation of the estimates of the 
Tramways Committee to the Corporation on Tuesday Sir Henry 
Newton moved that £12,000 be given in relief of rates for the current 
year. 

Tne Chairman of the Committee (Coun. Ropckngs) said he declined to 
buy popularity in that мау. He referred to the time when the tramway 
system was losing £300 а week. and when they were building expendi- 
tur» on expenditure. If they gave £12,000 they would deplete their 
renewal fund. Every penny expected in profit next year was practically 
earmarked, 

Mr. JouNsTON contended it was not fair to take money from the 
tramways for the relief of the rates. There were a large number of rate- 
pavers who never used the tramways and never contributed towards the 
profits of the tramways system. He advocated longer or cheaper rides, 
and also the introduction of a pass system. 


‘The motion was ultimately carried and the Chairman of the Com- 
mittee intimated that he would resign his position. 

Pontefract.— At a special meeting on Tuesday the Council approved 
the introduction of a Bill in Parliament to authorise the transfer to 
the West Riding Tramways Co. of the Pontefract. Provisional Order. 
The transfer is subject to the Company paying £400 (the estimated 
cost of the Bill) and £140 already incurred in obtaining the order. ; 


Poplar (London).— During the year ending March 31, 1912, £1,250 
is to he made to meet cost of connections of consumers to mains and 


supply of meters and also for 50 wiring installations at an estimated 
cost of £750. 


Presentation.—On the occasion of the appointment of Мг. W. 
Buchanan, В... M.L E. E., senior lecturer at Faraday House, to the 
professorship of electro-technology in the Royal School of Mines, 


Transvaal University. his old pupils presented him with a pocket. 


aneroid barometer. 


The presentation was made last Friday by Mr. F. de Lautour, foreman 
student, who expressed the unanimous regret of the students at losing 
such a deservedly popular teacher, and wished him every success in his 
new sphere. Mr. Buchanan said he regretted having to leave so many 
friends, but he looked forward to meeting some of them in the future, as 
o engineering developments would shortly be taking place in South 
Africa. 


Stepney (London).— The recommendations of the electrical engi- 


neer (Mr. W. €. Р. Tapper) with regard to the supply of fittings to 
consumers (part iculars of which were set out in our last issue) were 
adopted by the Council at their last meeting. 


Torquay.—On Monday the Council considered a recommendation 
of the Electricity Committee to put down additional plant et the 
electricity works at an estimated cost of £5,000. | 

The borough electrical engineer (Mr. С. W. Salt) advised the installation 
of a 500 kw. steam turbine set coupled to a 300 kv. alternator and a 
300 kw. tramway generator, and also а 50 kw. motor-generator ard elec- 
trically-driven feed pump. 

In moving the adoption of the recommendation the chairman of the 
Ebetrie Lighting Committee (Mr. E. T. Blackler) said he thought their 
policy was not sufficiently progressive and their ergincer had advised 
that they should treat consumers on a more liberal basis, that they should 
erect more publie electric lamps, open a show-room and resort to can- 
vassing and advertising. The committee adopted these suggestions, and 
there had already been an encrmous increase in the supply. They had 
som larg? prospective consumers in view. It was necessary to put down 
the additional plant. The report was adopted, 

Tramway Assessment.—The committee appointed by Glasgow 


Corporation to consider the objections to municipal z^5e:sments met 
last week. 


The tramways department appealed against the action cf the city 
Assessorin charging the department in respect of several cf the municipal 
assessments on the full valuation of the undertaking. The department 
contended that the assesaments ought to be imposzd on only one-fourth 
of the valuation. For the past two years the Ass:s or had charged the 
asacssments on the full valuation and the department had paid under 
protest. 

Мг. №. онхзтоме, who appeared for the tramways department, said 
the department apparently did not think it worth while raising the 
matter earlier as their surplus was entirely in the hands of the Corporation, 
but it was found that for matters of comparison it put the department in 
an invidious position, In 1873 the tramways were put on the valuation 
roll made up by the Assessor of Railways and Canals ав a railway т 
accordance with a decision of Lord Shand, and from that time onwards 
they had been dealt with by the Corporation as a railway and assessed at 
only one-fourth. No new legislation had been passed affecting the 
question. Lord Dundas last vear in a case at the instance of Glasgow. 
Corporation reaffirmed Lord Shand's decision that the term railway was 
wide enough to include tramways, and he (Mr. Johnstone) contended 
that the tramways were therefore entitled to get the deductions which 
Parliament had provided should be given to railways. | 

The city Assessor (Mr. Alex. Walker) referred to the various statutes 
dealing with the city assessments, including the City of Glasgow Act, 
1891, which related to all assessments, and which provided that the 
yearly rent or value of all subjects, other than those particularly named in 
the Act, was to be the total amount entered in the valuation roll. ‘The 
subjects particularly named included railways, but not tramways, and 
he maintained that a tramway was not а railway, and therefore was not 
entitled to the abatement given to railways. Їп 1891 the Corporation 
were not tenants of the tramways, and it was probable that the omission 
of tramways from the Act was intentional, so that the tramways would 
pay the local rates on the full valuation, the same as was done in county 
areas. The department in the previous two years had paid the assess- 
ment under protest, the total amount so paid being £28,870. 8s. 14. If 
the department were successful in the present appeal it would only be fair 
that that sem should be refunded to them. И, on the other hand, the 
appeal was unsuccessful, he presumed that the department would pay 
up the arrears from 1894 to 1907, which would amount to £101.328. Ils. 
plus interest. As the question had been raised it was as well that they 
should get a judgment on the point, and the only way to obtain that was 
by dismissing the appeal and allowing the matter to go to the sheriff. 

The eommittee, by a majority of four, dismissed the appeal. 

The Tramways Committee have decided to appeal against this decision. 
West Ham.—Sanction has been received to a loan of £10,000 for 
tramcar sheds. 


Wireless Telegraph Notes.—There has heen established г, powerful 
wireless station at Castlandhill, near Rosyth. the new navel station in 
North Britain. Communication has been established from this 
station with Algiers. This new northern navy post. will ultimately 
be in close touch with the whole of Great Britain by means of a wire- 
less installation and a complete system of land telegraphs. 


The two high power and five smaller power wireless stations for 
whieh the tender of Australasian Wireless (Ltd.) has been accepted 
by the New Zealand Government. will, it is stated, be erected and 
equipped forthwith. The high power stations are Doubtless Bay 
on the north of the North Island. and The Bluff. near Campbelltown. 
at the opposite end of the South Island, and the smaller stations are 
Gisborne, New Plymouth, Christchurch, Wellington and on the 
Government steamer '* Tutanekai.” | 


If all we read about forthcoming events by the aid of wireless 
methods is approximately true, the parcel post problem is indeed to 
be “© accelerated." An Australasian inventor is said to have devised 
а means by which a man (or & woman, wherever the context will 
allow) will be able to send and receive parcels or messages “* without 
moving from his (or her) office chair." A combination of gyroscope. 
aeroplane and wireless waves is to come into operation for thi: pur- 
pose. the aeroplane needing no pilot. being stecrable by means of the 
wireless wave. All that is required is for every house to be equipped 
with a wireless station, the gyroscope arrangement being utilised for 
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keeping the parcel perfectly balanced. Unfortunately the new com- 
bination is capable of cruel things. It is to be equally available for 
delivering parcels or becoming an instrument of destruction, as. 
* loaded with a powerful explosive or projectile." we are assured that 
it might be made to devastate an army or sink a fleet. Truly 
Australasia is becoming veryjadvanced. We ought, perhaps, to men- 
tion that the British War Office is reported to be already experi- 
menting with this device in the hope of putting it to its most destruc- 
tive purpose. Thus are the hopes of international! pesce destroyed. 


and by wireless telegraphy ! 

In the “ Scotsman " for March 25 perticulars ere given by a 
correspondent of wireless telegraph enterprise in Germany and 
Holland in conneetion with the fishing industry. Large sums 
of money are being expended in this branch. and the Dutch Govern- 
ment is rendering help in this direction. 

Wood Green.—The Council have applied for sanction to a loan of 
£20,000 for electricity supply. 

It is proposed to take electrical energy in bulk from the North 
Metropolitan Electric Power Supply Co., and the loan is for erecting a 
transformer 2ub.station, laying feeders and distributing mains, &c. The 
consulting engineers are Messrs. May & Hawes. 

Wrexham.—The Council have decided to borrow £800 for a trac- 
tion battery, with switchboard and reversible booster. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The ‘‘ Australian Mining Standard” says the 
Victorian Railway Commissioners are about to adopt electric light- 
ing at the shipping sheds at Spencer-street station, Melbourne. 

Мг. E, Е. Stark (city electrical engineer, Dunedin) has estimated that 
after the proposed triplication of the Waipori electric power plant is 
carried out the standing charges, including interest, depreciation and 
renewal fund, will be £29,080, and operating costs about £14,500 per 
annum. "The operating costs are at present about £12,000. There are 
demands in the district for 2,000 kw. still unsatisfied. Income for the 
nine months ended December last. was at the rate of £34.412 per annum. 
Against the total expenses of £43,580 the earnings of the extended plant 
are estimated at £55,000 (5.000 kw. at £11) per annum, showing £11,420 
profit, from which it is proposed to place £2.000 to a sinking fund. 

The report of the board appointed to inquire into mears for improving 
the traffic facilities of Sydney and suburbs, and which has been prc- 
sented to the Minister of Mines, states (that. neither motor omnibuses 
nor trackless trolley cars will materially relieve the congestion of tram- 
way traffic in the city, although trackless trolley cars are worthy of con- 
sideration as a means of relieving the traffic outside the city ard as 
feeders for the tramways. The report recommends fer corsideration 
the questions of constructing (ће city railway supyested by the 
Royal Commission which was appointed to consider the subject of the 
Improvement of Sydney and underground tramway communication 
between the east and west of the city. 

Canada.—A company has been incorporated to generate (by steam 
power) and supply electrical energy in the Alberni district. 

Customs Duties.—'l'he French Customs Administretion have 
decided that miner’s electric safety lamos are dutizble under 524 bis 
of the tariff (electro-technical apparatus). The following parts of 
and equinment for ‘ automobile electric carriages for tramweys " 
are classified under the numbers meatioaed :— Accumulators (No. 
576 ter: electric eccumuletors end parts); dvyaemos (No. 524 : 
dynamo electric machines--eccording to weight); clectrical equip- 
meat (No. 361: incandescent lamps. No. 524 bis: electric and 
electric technical apparatus. No. 535 ter: insulated wires and сг Без, 
and No. 536: dynamo armatures and parts). 

According to recent decisions, apparatus used for experiments in 
electro-chemistry. composed in chief value of glass, blown in a mould 
or otherwise, is dutiable upon importation into the U.S.A. under 
para. 98 of the tariff (60 per cent. 2d val.) 

Exhibition.—An international exhibition of small mechanical 
plant will be held at Antwerp from May 13 to July 13 next. 

The exhibition is promoted by the Antwerp Small Mechanical Plant 
Synd.. of which M. L. Crauwels (109. Longue rue Neuve, Antwerp) is 
Secretary, T'he syndicate is of an official and educational character and 
supplies technical information to the smaller “ industrials” desirous of 
adopting mechanical plant or tools, and distributes subsidies granted by 
the Government to stimulate the adoption cf such plant. There will be 
an electrical section and electric power will be supplied to exhibitors at 
favourable rates. Demonstrative and experimental lecturcs will be 
given during the period of the exhibition. ‘I'he general rules can be seen 
at the oftices of THE ELECTRICIAN. 
| Japan.— The Government Commission appointed in April. 1910, to 
Inquire as to the water power resources of Jepan and to promote the 
development of hydro-electric enterprises, reported that they in- 
vestigated up to the end of the year 320 rivers and 596 sources of 
water power, from which it is estimated 1,340,097 н.р. could be 
obtained. Up to the time of the preparation of the report, charters 
for the use of water power capable of producing 591,821 kw. of 
electrica] euergy had been granted. EE 


TRADE NOTES AND NOTICES. - 


— DÀ — 
TENDERS INVITED. 


The COMMISSIONERS of Н.М. Works and Ривс BUILDINGS are 


prepared to receive tenders, from manufacturers only, for supply of 
electric fittings and tubes during three years from May 1, 1911. 


Forms of tender, conditions of contract end particulars from the 


Storekeeper, H.M. Office of Works, 11, Lambeth Palace-road. Lon- 
don. S.E. Tenders by П аљ. April 12 to the Secretary, H.M. 


Office of Works, Storey's Gate. London, S.W. See also an odver- 


tixement. 
KETTERING Urban District Council invite tenders for supply. 


delivery end erection at their electricity generating station of  cool- 


ing tower and tank and extension switchboard panels Copies of 
specification, &c., from the clerk to the Council, Mr. John Bond, 
Specifications, general conditions and drawings can be seen at, but 
not obtained from, the consulting engineers. Messrs. Kennedy & 
Jenkin, 17, Victoria-street. Westminster, London. S.W. Tenders to 
Mr. Bond's office by Wednesday, April 19. See elso an advertise- 
ment. 

The Committee of the OLYMPIA ELECTRICAL Ёхнівіттох. 191]. 
invite tenders for supply for use during the period of the exhibition of 
meters (d.c. and a.c.) and interlocked ironclad fuse switches, or iron- 
clad switches connected to d.p. ironclad cartridge fuses, on suitable 
baseboard to pass L.C.C. requirements. Tenders, addressed to the 
Chairman of the Committee, to the Secretary to the Executive Com- 
mittee, Mr. F. B. O. Hawes, Balfour House, Finsbury-pavement, 
London, E.C. Further particulars are given in an advertisement. 


The Electricity Committee of St. HELENS Corporetion invite ten- 
ders for supply and erection of a 1,500 kw. high-pressure turbo- 
alternator, with condensing plant and switehgear. | Dre wings, speci- 
fications and forms of tender from the borough electriea! engineer, 
Mr. К. M. Hollingsworth, Croppers-hill. St. Helens. Tenders to the 
Chairman of the Electricity Committee, Town Hall. St. Helens, by 
noon Thursday. April 20. Sec also an advertisement. 


Tenders are invited up to May 16 for the supply of 10.000 pro- 
tectors for use at subscribers! telephone stations to the Postmaster- 
General's Department in Утстовта. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 
Sce also advertisement. 

Tenders are invited for supply of new or second-hand transformers 
апа rotary converters, or motor-generator sets for transforming 
three-phase 25-eycle 13.200, 2.200 or 550-volt a.c. into 240-300-volt. 
d.c. in output capacities ranging from 100 to 1,000 kw. See an 
advertisement. 

Tenders are invited up to July 25 for the supply of 12 sections of a 
branching multiple magneto lamp signalling switchboard, &с.. or 
one automatic or semi-automatic switchboard, &c., to the Post- 
master-Gencral’s Department in VICTORIA. Tender forms апа 
specifications from the Commonwealth Office, 72, Victoria-street, 
London, S.W. See also advertisement. 

The Corporation of GrAsaow are prepared to receive tenders for 
the supply and erection of a steam turbo-alternator, with condensing 
plant for Pinkston generating station. Specifications, with con- 
ditions and forms of tender can be obtained from the general manager 
of the tramways department, Mr. Jas. Dalrymple, 46, Bath-street, 
Glasgow. Tenders to the town clerk, Mr. A. W. Myles, City- 
chambers, Glasgow, by 10 a.m. April 24. | 

GLascow Corporation also want tenders by April 4 for 12 months’ 
supply of materials, &c., for the tramways department, including 
axles, wheels, brake blocks, castings, &^ 

Tenders are also invited by the MELBOURNE City Council for the 
supply, delivery and erection of a battery of accumulators with 
boosters and switehboards. The battery is to be capable of daily 
maintaining а normal capacity of 4,000 amperes for one hour, during 
which discharge the voltage of each cell shall not be lower than 1-7, 
the number of cells to be sufficient to maintain a total voltage across 
the whole battery of 475 volts at any time during discharge at tho 
one-hourrate. Tenders аге also invited for three years’ maintenance, 
Tender forms, &c., from Messrs. Mellwraith, McEacharn & Co. 
Proprietary (Ltd.), Billiter Square-buildings, London, E.C., to whom 
tenders by noon May 8. 

Tenders are invited up to April 25 for supply of 175 miles of 
telephone cable (lead covered, paper insulated) and 717,000 paper 
sleeves and up to June l4for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
а С.В. multiple switchboard to the Postmaster-General’s Depart- 
ment, SOUTH AUSTRALIA, Tender forms, &o., from 72, Victoria- 


Street, London, S.W. 
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| HawpswoRTH Urban Council also invite tenders for supply, 
delivery and erection of switchboard extensions (two panels), over- 
head equipment and tramway feeder pillars and cables. Copies of 
specification, &e., from the clerk (Mr. E. Ward), Council House, 
Handsworth, Staffs. Specifications, conditions of contract and 
drawings can be seen at, but not obtained from, the offices of the 
consulting engineers, Messrs. Kennedy & Jenkin, 17, Victoria-street, 
Westminster, S.W. Tenders to the Clerk by 10 a.m. April 4. 


St. Pancras (London) Borough Council invite tenders for the supply 
of are lemp carbons, and for a motor-generator and balancer. 
Spectheations, conditions and forms of tender from the Electricity 
Department Offices, 57, Pratt-street, Camden Town, N.W. Tenders 
to the Town Clerk by noon April 12. 

Hackney (London) Council require tenders by 7 p.m. April 6 (from 
British firms) for supply of two water-tube boilers and one motor 
turbine feed pump, and for reconstruction of a portion of their coal 
conveying plant. — Specification, &e., from the Town Clerk. 

Товослу Council require tenders bv noon April 13 for turbo- 
generator. condensing plant and switchgear. motor generator and 
switchgear and e'eetrica!ly-driven feed pump. Specifications, &c., 
from the Engineer, Electricity Works, Beacon Quay, Torquay. 

YorK Electricity Committee want tenders by noon April 11 for 
re-plating of storage battery and supply and erection of reversible 
booster and switchboard. Specifications, &c., from the City Elec- 
trical Engineer. 

Tenders zre wanted by 10 алт. April 10 for supply of generating 
plant and for wiring at St. Patrick's College and the Bishop’s House. 
CAVAN. Specification, &с., from Mr. А. Е. Porte, 43, Dawson-street. 
Dublin, or Mr. J. N. С. Holroyde, 44, Wellington. place, Belfast. 

STOKE-ON-TRENT Electricity Supply Committee want tenders for 


electricity works plant. Specifications, &c., from Mr. С. H. Yeaman. 
Electricity Offices, Stoke-on-Trent. 


WARRINGTON Electricity and Tramways Committee want tenders 
by noon April 5 for e.h.t. cable and extension feeder panel. Specifi- 
cations from the Borough Electrical and Tramways Engineer. 


BERMONDSEY (London) Council want tenders by noon April 19 for 
supply and erection of three boilers, one steam dynamo and one con- 
denser. Specifieution, &с.. from the Town Clerk. 


HonNsEY Town Council require tenders by 4 p.m. April 24 for 


supply and ereetioa of flame are lamps. Forms of tender, &c., from 
the Borough Electrical Engineer. 


WALLASEY Corporation want tenders by April 13 for 12 months? 
supply of stores for their electricity department, including switches 
and cut-outs, meters, cable and junction boxes, paints, oils, waste, бс. 

NEWPORT (Mon.) electricity and tramways department want 
tenders by noon April 18 for the supply of various lubricating oils. 
Npecifieatious, &c., from Mr. Н. Collings Bishop, Town Hall, Newport. 

Tenders are wanted by May 1 for the electric lighting of the town of 
Тксссг. Roumania. 

Tenders are wanted by April 19 for the electric lighting of VARNA, 
Bulgaria. Estimated cost £34,200. 


Varna (Bulgaris) Municipal Council want tenders by April 19 for 
the provision of electricity supply for the town. Upset price 


£34,200. Specifications, in Bulgarian, from the Burgermeisteramt 
(price 24s. ), 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received the following tenders for road- 
work and platelaving (exclusive of supply of rails and special track- 
work) in connection with the construction on the overhead trolley 
system of tramways from Putney Bridge to High-street, Wandsworth 

Geo. Wimpey & Со. (accepted) иене ....... £26,409 10 2 

John Mowlem & Со. ....... eer wm 26.4385 4 1 

Kirk Bondi ioo ee cheese лей ЖАНа eS rr Edd . 30400 0 0 

Dick. Kerr & Co. ........ "— ЕТ Е we 260,525 19 0 

А. N ЕН и РАИ ОТООГО ЫС 26.550 9 3 

Underwood & Bro. ............... "T 27.104 0 4 

G. Perey Trentham „а.е 35.228 8 6 

Chief engineers estimate £27,140. 17s. 4d. 
| Geo. Wimpey & Со. are allowed to sub-let to Thermit (Ltd.) the weld- 
ing of rail joints; Improved Wood Pavement Co., wood paving: Bay- 
| liss, Jones & Bayliss, fencing and Че bars; Bayliss, Jones & Bayliss, or 
i В. €. Barton, bolts. clips, е: Associated Portland Cement. Manufac- 
turers, cement; Anderston Foundry Co., yokes: and Anderston Foundry 
Co.. or Jas; Couper & Co., cast cover plates and sump covers. 

Fulham (London) Council have accepted the following tenders for 
annual supplies :— 

S. & С. Bishop & Со. and H. Franklin & Co.. gauge glasses; Siemens 
Bros. & Co., Sunplex Conduits (Ltd.), W. White & Co., Drake & Gor- 
ham. W. T. Henlev’s Telegraph Works Co., British Ingulated & Helsby 
Cables, General Electric Со, Electrical Co.. Veritvs (Ltd.), British West- 
inghouse Со. and Johnson & Phillips, electrical goods ; Мукев & Sugden, 


ee 


frames and covers ; Sloan Electrical Co. and W. Geipel & Co., carbons ; 
City Glass Co., glass globes ; Chaplin Bros., copper brushes ; Le Carbone 
(Ltd.). carbon brushes; British Insulated & Helsby Cables, and Sykes & 
Sugden, house cut-outs, service boxes, &c. 


Southend Council have accepted the tender of the Chloride Elec. 


trical Storege Co. for è battery et Chalkwell at £5,001, and £384 per 
annum for maintenance for 12 vears ; and from the same compan 
for the maintenance of the extended traction battery at £96, 93, 44. 


per «anum. 


The tender of the Genera! Electric Co. for supply of Osram lamps 
for the ye:r ending March 31, 1912, has (we are informed) been 


accepted by Hammersmith Council after severe competition and 
testing of all the known makes of lamps, as in 1910. 


London County Couneil have accepted the tender of Hadfield's 


Steel Foundry Co.. for special trackwork for tramways at Battersea 
ond Highgate, at £2,641. 16s. 64. and £1.387. 


London County Coun il have also азсеріеі the tender of 


Thos. Robinson & Son, woodworking shop accessories for central 
ear repair depot, £142. 133. 7d. 


(Five tenders received. of which 


three were incomplete. The amount of the other complete tender 


was £216. 123. 6d. Chief officer's estimate, £160.) 


Lowestoft Council received the following tenders for a high- 
pressure ste:m turbine, driving two continuous-current dvnamos 
of a total capacity of 1.000 kw.. with surface condenser, air and cir- 
culating pumps, &c. :— 

Willansi& Robinson (Siemens dynamos (ace pid.) 24,756 & 24,906 


Jas. Howden & Co. оноо АИ & 4,800 
Brash Со. 


MuR emu cendi d ЧОЕТ ЛҮ анаа 74,030 
Escher, Wyss & Со...... — (——— аа о ПИЙ 
Richardsons, Westgarth & Со. день . 00515 
British Westinghouse Co. ........... ое £5.105 & 5.5% 
С. А. Parsor s & Сө...,............... ааа £5,320 & 56023 
A.E.G.. Electrie Со. а. M cer A IE быы 9,100 


Lowestoft Council have placed an order with G. & J. Weir for a 
boiler feed pum» at £259. 


Leek Council have sesepted the tender of the Diesel Oil Engine Co. 


for a 220 kw. oil engine, coupled to a Crompton dynamo, at 
£3.570. 10s, 


Cheshire Education Committee have placed an order with Sewell & 
Varley for wiring the Sale girls’ high school at £90, 


Birkenhead Guardians have accepted the offer of the Easton Lift 
Co. for an electric lift $332. 10a. 


Croydon Council have accepted the tender of Callender's Co. for 
the annual supply of cable. 


Warrington Guardians have placed en order with the Economic 
Electric Supply Co. for electrical requisites. 


Willesden Council have accepted the tender of С. & H. Turner for 
maintenance of telephones for 12 months. 


In addition to their already large business in electric cranes, Messrs. 
Babcock & Wilcox (Ltd.) are now specialising in steel works’ cranes, 
and have just secured the contract for a platform type open hearth 
charging machine for Messrs. Steel, Peech & Tozer, Rotherham. The 


machine embodies many recent improvements and is electrically 
driven in all motions. 


Commonwealth Tenders.—The Australian Postmaster-General’s 
Department have accepted the following tenders :— 

Vietoria.—General Electric Со, Osram lamps, 2s. 34d. and 3s. 334. 
each, Robertson carbon do., 7d. each, total £127. 14s. 24. W. T. 
Henley's Telegraph Works Co., cable and 358.800 paper sleeves, total 
£14,280; British & Foreign Indent Co.. porcelain insulators, at 4:934. 
and 54. each, total £166, 13s. 44.; J. А. Newton & Co, telegraph 
switches, £136. 133. 4d.; British Insulated & Helsby Cables, jacks (6d. 
each), total £150; John Danks & Son, c.i. piping, £560. 17s. ; Holden 
& Lewis ci. manhole covers and frames, £362. 10s.: India Rubber, 
Gutta Percha & Telegraph Works Co., recording counters, carbon dia- 
phragms, fuses, gilvanometcrs, lacquer, milliamperemeters, telegraph 
switching plugs, resistance boxes, rheostats, terminals, voltmeters, 
German silver wire and copper wire, total £538. 183. 4d. | 
Queensland.—Siemens Bros. Dynamo Works, stay clamps, iron or 
steel tubular poles, and g.i. or steel thimbles: Bullers, Ltd., stay rods ; 
Webster & Con bolts and nuts, staples and gal. wire; Thomson & Son, 
c.l. brackets for wooden poles; H. J. Roughsedge, ма. brackets ; India 
Rubber Co., g.i. shackles; British Insulated & Helsby Cables, тез: 
cored solder; British & Foreign Indent Co., g.i. and gal. steel spindles 
and porcelain insulators; Williams & Co., gal. swan-neck spindles, — 

N.S.W.—British Insulated & Helsby Cables, 26 pair and 39 pair 
telephone cables, £386. 17s. 9d.: В. J. Conolly, Leichhardt, main battery 
balloons, main battery cells and main battery cups; Lawrence & Han- 
son, leads for Meidinger cells, with connecting wire and main battery 
zines; Western Electric Co., d.p. protectors; В. Johnson, Clapham & 
Morris, h.d. copper wire, copper tapes and g.i. tie wire; Acme Bolt & 
Nut Co., bolts with washers; British & Foreign Indent Co., stay rods, 
gal. steel and g.i. spindles, porcelain insulators. 


Western. Australia.—Imperial Electric Co., 100 telephones at £3. 28. 
each, 


see 
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South Australia.—British & Foreign Indent Co., porcelain insulators. 

Tasmania.—British & Foreign Indent Co., porcelain insulators. 

The Department of Mines (Victoria) have accepted the tenders of the 
Australian General Electric Co. for 1,500 kw. steam-electric plant, with 
switchboard and connections, £11,021 ; sub-station equipment (rotary 
converters, transformers and switchboards), £3,092 ; 35 ft. crane, £385 ; 
motors, controllers, winches, pumps and fans, £5.283. 48; transmission 
ine and lighting circuits, £3,370; two electric winding plants, £2,897, 
total £26,648. 4s. ; and 20 н.р. B.T..H. а.-с. shunt. wound motor, with 
starting rheostat, £67. 17s. 6d. ; c.i. or paper pulley, about £1; 100 
carbon lamps, £3. 6s. 8d.; 16 street-lighting brackets, with 32 c.p. 
lamps, £5. 16s. 4d., tota] £78. 0s. 6d. ; and Noyes Bros., copper cable, 
£134. 0s. 2d. 

The Railways Department (Victoria) have accepted the tender of 
British Insulated & Helsby Cables for 20 miles insulated copper wire, 
£350. 

The Railways Department (N.S.W.) have accepted the tender of the 
Sydney Electrical Engineering Co.for installation of electric lighting at 
the Coast Hospital, Little Bay, £1,798. 


BUSINESS NOTICES. 


" Messrs. Estler Bros. have removed their head office to 15, Dow- 
gate-hill, Cannon-street, Е.С. 

The Walsall Electrical Co. have eppointed Mr. C. Gunner, of Der- 
went Lodge, Croydon-road, Anerley, London, 8.E., as their London 
agent. 

On 31st inst. Messrs. Haslam & Schontheil (Ltd.) will remove to 
11, Windsor-place, Cardiff. 

The Lawrence & Hanson Co. (Ltd.) have teken over the business 
of Lawrence & Hanson 2t Sydney (N.S.W.) and elsewherc. 


Plant for Sale.—Moessrs. Pilkington Bros. (Ltd.) St. Helens; 
Lancs., advertise for sale a 660 kw. Siemens d.c. generator. 


Patent Development.— The proprietor of patent No. 58 of 1908 for 
“Improved method for obtaining variable self or mutual induc- 
tance," desires to enter into arrangements for exploiting same in this 
country. Applications to Mesars. Haseltine, Lake & Co., 7 and 8, 
Southampton Buildings, Chancery-lanc. London, W.C., 


LIQUIDATIONS, &c. 
Cleims against the North British Electric Power Synd. (Ltd.) by 
April 15 to Mr. A. Wood, 695, Salisbury House, London, E.C. 


The Automatic Trolley Head Co. (Ltd.) 1з being wound-up volun- 
tarily, and Mr. Н. S. Foster has been appointed liquidator. А mect- 
ing of creditors will be held at 82, Victori»-street, London. S.W., on 
April 3. 


COMPANIES' MEETINGS AND REPORTS. 


— «A 

BROMLEY (KE T) ELECTRIC LIGBT & POWER CO. (LTD.)—During 
1910 the lamp connections increased from 89,282 to 95,307 8 c.p., and 
notwithstanding the introduction of metal filament lamps sales of current 
show a slight increase. Including £172. 7s. 1d. brought forward, there 
was a profit of £12,201. 18s. 2d. on the year's working. The balance was 
£8,948. 14s. 8d. The directors recommend a firal dividerd at rate of 
8 per cent. (makirg 6 per cent. for the year), that £1,068. 10s. 4d. be placed 
to reserve for renewal of plant ard £3,195 to gencral reserve. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—At 
the recent meeting Mr. H. R. Beeton said the extension of the busincss, 
measured by customers and lamps connected, was sufficiently satisfac- 
tory, and was due largely to the development of the demard for elec- 
tricity for heating and cooking, mairly through the instrumentality of 
their showrooms: but the gross and ret receipts still showed a slight 
falling off. The expenditure on mains (£1,193) was accounted for by the 
growth of business, but that on meters (£1,184) was exceptional, and to 
that extent was due to the substitution of up-to-date for obsolete instru- 
ments. The installation of the new switchboard was giving complete 
satisfaction, and they were row installirg their first turbine unit, from 
which they looked for a favourable effect on expenses. Their coal ard 
water had cost more, and rates and taxes had gone up. "There was a 
less of £231 in receipts, notwithstanding a slight improvement in the 


average price obtained, due mainly to the closing of the Earl's Court, 


Exhibition. That exhibition would be reopened this year, ard they 
should, therefore, recover the business which they had enjoyed т pre- 
vious years. 

COUNTY OP DURHAM ELECTRICAL POWER DISTRIBUTION CO. 
(LTD.) — At the meeting on Wednesday Dr. J. T. Merz, who paid a tribute 
to the memory of the late Dr. В. S. Watson, said that the connections 
were now 39,070 H.P., an increase of 4,046 н.р. compared with 1909. 
The profit, in spite of the increased number of customers connected, was 
less by £2.295, and that had resulted in reducing the preference dividend 
from the full amount of 5 per cent. to 31 per cent. In the early part of 
the year the coal trade was in a state of unrest, and that company was 
more affected by that class of customer than the Newcastle company. 
They had also suffered through the lock-out in the ship-building trade 
during the last three months of the- year, which was ordinarily the best 
quarter for them. On the other hand, the lighting had increased. Some 


136,732 more units had been sold, and the increased profit was £12,652, 
against £11,254. The effects of the introduction of the metal filament 
lamps which affected the lighting very considerably during the last 
three or four years, had been got over. The capital expenditure had been 
£21,079. So far, the profits of the company for the first 12 weeks of 
1911 had been somewhat better than last year, but they had not yet 
experienced that great improvement in trade which some of their cus- 
tomers spoke of, though there was no doubt that as they got fully to 
work and carried out the orders in respect of which they had so many 
inquiries, their returns must be beneficially affected. 


GATESHEAD & DISTRICT TRAMWAY CO.—The revenue for 1910 was 
£55,608, and after deducting expenses and placing £2,661 to renewals 
the profit was £21,309, giving an available balance of £22,149. £4,500 
was placed to reserve and £1,944. 118. 14. to mortgage redemption sinking 
fund, and after paying preference dividends an ordinary dividend of 
6 per cent. was declared and £848 carried forward. The total capital 
expended is £333,043, an increase of £14,658. 

GUILDFORD ELECTRICITY CO. (LTD.)— The gross receipts for 1910 
were £7,885. 4s. 6d., an increase of £395. Ов. 64. over 1909. The balance 
is €3,444. 118. 114. (after crediting depreciation fund account with 
£1,000), and after making due provision for debenture interest, prefer- 
ence dividend, and placing £500 to reserve, the balance is £1,071. tis. 3d. 
The directors recommend payment of a dividend at the rate of 5 per cent. 
(less tax) for the year on the ordinary share capital, leaving £370. 16s. 3d. 
to be carried forward. An extension of the company's supply has been 
made to Shalford and a new battery has been installed. The figure at 
which the old battery stood in the books (£1,431. 118. 3d.) has been 
written off out of reserve. 


LANCASHIRE ELECTRIO POWER CO.—4At the meeting last week the 
Chairman (Mr. H. F. Parshall) said the accounts for 1910 showed a gross 
profit of £6,500, against £130 for 1909. The profit had been arrived at 
after heavy expenditure on plant renewals and incidental charges. The 
genera! result was that there had been an increase of 50 per cent. in out- 
put and of 63 per cent. in revenue. He had recently been over the 
district and met many of the consumers, and he found that generally 
there was a great change of feeling in favour of electrical working. The 
prospects for the coming year were distinctly encouraging, as contracts 
for 2,680 н.р. had been entered into, compared with 1,180 н.р. а year 
ago, and negotiations were proceeding respecting a further supply of 
1,700 H.P., compared with 770 н.р. For the current year it was anti- 
cipated that the gross profit would exceed £12,000. The maximum high 
tension load on the station had increased by only 870 kw., whereas the 
connected load had increased by 1,760 kw. The revenue depended on 
the connected load, whereas the capital expenditure depended on the 
maximum demand on the power station, which would indicate that the 
business had greatly improved. Improvements һай been made in the 
power station, «o that the plant was now capable of giving from 1.200 to 
1,500 kw. With a view to augmenting the capacity of the power house, 
arrangements had been made to instal another generating unit, which 
would increase the capacity at from 40 to 50 per cent. The cost of the 
new plant and buildings was about £12,000. In addition. it was csti- 
mated that £22,000 would be required for extending mains and services 
and developing business generally, making a total of £64,000. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—At thc meeting on 
Wednesday the directors’ report stated that the equivalent of 1,684 
additional 8 с.р. lamps was connected, bringing the total to 29,679 8 с.р. 
During 1910 376,525 units were sold, compared with 368,825 in 1909. 
With the balance from 1909, and after payment of the interest, the 
available balance was £3,313. 73. A dividend was declared for the half. 
year as the rate of 4 per cent. 


NEW TRANSPORT CO. (LTD.)—The second annual general meeting 
took place on Wednesday, Mr. А. W. GATTIE in the chair. 

The SECRETARY (Mr. James Culverwell) having read the notice con- 
vening the meeting and the auditors' report, 

The CHAIRMAN said: The company is now in what I esteem to be a 
very prosperous condition. We have in our possession sufficient money 
to carry out and complete, I believe, all our experiments. They 
are in a very promising state. Mr. Seaman has made a very startling 
invention as regards the shunting gear, and all this, as well as 
certain modifications by Mr. Cox, Mr. Seaman and Mr. Osborne, 
comes into the Company. During this year we have been joined 
hy Mr. Wehner on the board and by Mr. Macroni, both of whom 
Гауе been very valuable additions. ‘The latter is intending to 
consider this matter from the point of view of use in great centres in 
Italy. inland more particularly. As you may know he is on the Supreme 
Council of the Government Commissioners for Railways, and he is a very 
influential person, as you all know, in Italy and elsewhere. We may 
congratulate ourselves also on having secured the services of Mr. Guy 
Liddle. who has been in ovr service some months and has very zealously 
performed his important duties. Hitherto our preference stock has been 
sold at par, but it is quite manifest that those who first put their money 
into the company undertook a much greater risk than would be under. 
taken by anyone coming in now. It is therefore the intention of the 
directors to allot no further shares at par from to-day. but existing share- 
holders will have the right to take up preference shares at par to the 
extent of their present holding in preference shares, if their applieition 
is received before May 1 next. That will give the existing shareholders 
a preferential opportunity over the outside public. 1 may say that we 
desire to keep а lot of unissued stock in hand until our demonstration, 
which has been arranged for at Coventry, is complete. We then hope 
that the shares will very considerably increase in value. The demon- 
strations at Coventry were to take pláce at the works of the Coventry 
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Ordnance Works and the shareholders would be invited to be present, as 
a matter of course. The drawings would (to the best of his belief) be 
finished in five weeks and would be placed immediately in the hands of 
the Coventry Ordnance Works. 

The routine business followed, and the proceedings terminated, 

NEWCASILE-UPON.TYNE ELECTRIC SUPPLY СО. (LTD.—Dr. J. T. 
Merz, who presided at the meeting on Wednesday, eulogised the work 
done for the company by the late Dr. В. 8. Watson. The connections 
to the company’s system at the end of 1910 amounted to 139,776 u.r., 
an increase of 10.557 н.р. over 1909. The net profit had been £107,778. 
an increase of £5,626, The results were affected by the unsettlement in 
the coal trade at the beginning of the усаг, although that company was 
not affected to the sime extent as the Durham Co. Near the end of the 
year the lock-out in the shipbuilding trade paralysed all trades con- 
neeted with thet industry, aad what the company gained in the first 
eight months of the year was practically lost in the last four months. 
Tne inereass of business was 4 per cent, tor the first quarter, 17 per «nt. 
for the second and third quarters, and in the last quarter it fell down to 
8 per cent. and in the last month to a very small figure. The profit 
made per horse power was less than in the year before; it fell from 16s. 
to lds. 6d. So far as ерее lighting was concerned they had got to the 
bottom of the deticiency created through the introduction. of metal 
filament lamps. A year ago that reduction was 118,000 units, but in 
1910 it was only 9,359 units. While the consumption had decreased, a 
great many more of those lumps had been introduced, and the company 
had tapped an area of consumers which previously had. been hardly 
accessible to them, Regardirg the consumption of coal there was a 
saving of 3-0 per cent., which was entirely duc to highcr efficiency of 
working, ‘They had 2263 miles of cables, an increase ot 1431 miles. The 
district was practically covered with cables, and so far as connecting up 
house service was concerned there had been no increase of capital. For 
the last four years the total capital expended on the works had been 
£658,109, and of that sum £476,618 had been spent on generating stations, 
including the tunnel under the Tyne, which he included as belonging to 
Carvill* station, and the expenditure upon connections and mains had 
been £181,581. They had connected durirg that period 60.776 H.P. 
Every horss- power cost £8. 10s., and of that £6. 16s. Gd, was spent upen 
generating stations ard £2. 13s. 6d. upon connections. The mearivg of 
those бунт. s was that during the last four years they had spent much 
more on each horss- power connection than they would do in the future, 
and instead of £9. 10x, the figure would probably he about £5 per horse- 
power An important departure was in regard to the use of waste heat 
and gas for generating electricity. That had gone on and had been 
further developed last vear. In 1909 they utilised waste heat at a saving 
of 30.00. tons cf coal, and last year the sivirg amounted to 33.85 Моп, 
Tho improvement in business so far this year had been slight, ard they 
had pot reaped much benetit from. the improvement of trade in the 
district. but they lid expect tlions of a great improvement in the course 
of the усаг, 

NEWMARKST ELECTRIC LIGHT CO. (LTD.)—The directors report 
that during the year ended Dec, 21 last. 1.545 8 c.p. lamps were con- 
nected, making the total 25.088. The profit on the year's. working, 
added to £126. 19s. 3d., brought forward, amounted to £2.527. Vis. Ца. 
Intercst required £757. Ts. 8d.. and a dividend (f 4 per cent. was declared, 
£650 being carried to reserve and the balance forward. The report was 
adopted at the me-ting last week, 

RHONDDA TRAMWAYS CONSTRUCTION SYND. (LTD.)—At the meeting 
last week Mr. В. В. Schlesinger said the profit for 1910 was £15,454, 
added to the balance forward making £18,105, The directors recom- 
mended a tinal dividend of 3 per cent., making 6 per cent. for the year, 
leaving 52.9050 to be earricd forward. The receipts were £51 565. com- 
pared with £4,864 fir 1909; the number of passengers carvicd was 
9.122.230, against 8.821.005 > and the car miles run 1.094.065. against 
LOGLS7L as averag? receipts per ear mil? were 1}.074., compared 
with 11:244.. ard the average receipts per passenger 1-32d., against 
133d. ‘Tne cost of current was 1:004d. per unit, against 0:949. 

SALISBURY ELECTRIC LIGHT CO. (LTD.)—At the recent meeting 
Vr. W. М. Hammick s tid the profits forthe past year amourted to about 
¢6.000. He thought that was extremely satisfactory, and showed а 
steady improvement from year to Vear. They proposed to place £2,400 
to reserve, During the year they had applied for a rew extension order 
to tike in the rew portions of the borough and also a little cutsice in 
клев directions. Tne directors advised a dividerd of 8 por cent. for 
the past six months, which makes 6 per cent. for the year, 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION СО. — п" direc- 
tors report for 1910 states that as the whole of the expenses in connce- 
tion with the working of the company's urdertaking are borne by the 
Treforest: Electrical Consumers Co. there is no revenue account to be 
submitted. ‘The steady progress made by the Treforest Company has 
been fully maintained. ‘Phe total umts sold in 1910 was 1,710,226 т 
excess of those sold in 1909, and since June last it has not been necessary 
to make any levy on the consumers who are members of the Treforest 
Company for extra charges beyond the Merz scale to cover working 
Expenses. Further large and important consumers have been connected, 
and others are in course of being vonneeted to the mains. To meet this 
inereasing demand, the ‘Treforest Company have ordered a second large 
turbine set. which will shortly be delivered. Further capital being 
required for the development of the undertaking the share and debenture 
stock holders of the South Wales Co. are being invited to subscribe a 
proportion of the additional £50,000 it is proposed to raise. - 

VICKERS, SONB & MAXIM (LTD.)—At the meeting on Tuesday the 

chairman (Mr. Albert Vickers) said they might congratulate: thems:lved 
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upon the improvement in trade that had taken place, and he trusted 
that next year would see a still further improvement. The Beardmore 
Company, after several years of bad trade and a little trouble, had turned 
the corner and had done exceedingly well last year. 
adopted, and the dividends set out in our last issue were declared. 


The re port was 


At a subsequent extraordinary meeting И was resolved to change the 


name of the company to Vickers, Limited. 


UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—A special 


meeting of the sharcholders of this company (in liquidation) was held on 
Friday to consider a scheme of arrangement which provided for the stay 
of a debenture holders’ action, the redemption in cash of the outstanding 
£¥35.000 5 per cent. first mortgage and £15,000 6 per cent. second mort. 
gaye debentures, and the issue of £75,000 5 per cent. debenture stock, 
There was no opposition, and the scheme was unanimously approved, 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD. 


Duri g 1910 satisfactory progress has been made by this company, the 
connections having risen from 51,025 to 58,51 à 
2.354 8 ep. The result of the year's trading (including £83. Өз. 54. 
brought forward) is a profit of £5.013. 12s. 3nd.. ad after paying interest 
on debentures ard outstanding accounts (£3,009. Өз. 2d.) the balance is 
£2.004. 3s. 14. The directors recommend payment of a dividend at 
rate of 2 per cent. (absorbing, £800). that £1,200 be placed to. reserve, 
leaving £4. 3s. Id. to be carried forward. 


0 8 cp. an increase of 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 
ECONOMIC ELECTRIC CO. (LTD) (114,796.) — Reg. March 20, capital 


52,000 in £1 shares, to take over tlie business of a dealer in electrical 
appliances of all kinds, manufacturcrs of elec! rical plant and machinery 
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manufacturers’ agent and electrical engineer, carried on at Liverpool 
as the Economic Electric Co. 


permanent governing director, Reg. ottice, 174 , South Castle street, 
Liverpool. 


Private company. S. Brownlee is 


UA d 


R. E. T. CONSTRUCTION CO. (LTD.) (114,847.) —Reg. March 22, capital 


££2,500 in 50,C00 preference shares of £1 cach and 50,000 deferred 
shares of ls. each, to carry on the business of engincera, electricians, 
manufacturers of rolling stock, &c., and to adopt agreements (1) with 
the Railless Electric Traction Co. and the Railways & General Develop- 


ment Со. Leg. oflice, 56, Moorgute-street, London, Е.С. 


MORTGAGES AND CHARGES. 
DARTMOOR ELECTRIC SUPPLY CO. (LTD.)—Particulars of £1,200 


debentures, created Feb. 18, 1911, has been filed, the amount of present 


issue being £500. Property charged: Company's undertaking aud 
property, present and future, incluging uncalled capital. No trustees. 
ELECTRICAL CONTRACTS & MAINTENANCE CO. (LTD.)—Issue, on 
Feb. 27, of £150 debentures, part of a series of which particulars have 
already been filed. 
LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
Debenture, dated March 15, to secure £300, charged on company’s 


undertaking and property, present and future, including uncalled 
capital. Holder: P. H. Minshull. 


SITY NOTES. 
ns d 

MEMORANDA (March 30).—Bank rate 3 per cent. (March 9, 1911). 
Price of silver, 21; d. рег oz. Consols 813 —814 for money and for 
account. Coneols Pay Day, April 1; Stock and Shares Continuation 
Days, April 10 and 25 ; Ticket Days, April 11 and 26; Pay Days, April 12 
and 27 ; Mining Shares Carry Over Day, April 7. 

Prices ог Metars (London).— Copper, ca:b, 54% ; three months 
551. Lead. English, 1354-135; foreign, 128 —15 cash, 134—134 
three months. Spelier, 23. Tin, English, 188—189; foreign, 187% 


as 1864 three months, ron, Cleveland, cash, 47/7, three months, 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.) —The directors recom- 
mend a final ordinary dividend of 4} per cent. for the half-year ended 
Dec. 31 (le:s tax), making 7} per cent. for the year, after placing 
£110,000 to depreciation renewals fund, £13,044 being carried forward. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—'i'ne directors 
recommend а final dividerd of 5 per cent. on the ordinary shares (making 
8 per cent. for the year), 

A. REYROLLE & CO. (LTD.) —The report for the past year that states 
the profits were £6,328. А dividend of 7 per cent. is proposed, £374 
carried forward. 

RHONDDA TRAMWAYS CONSTRUCTION SYAD. (LTD.)—Tie directors 
recommend a final dividend of 3 per cent. (less tax), making 6 per cent. 
for the year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
been asked to grant quotations to a further issue of £72,100 30-year first 
mortgage bonds of the Calgary Power Co, (Ltd.) and $5,000,000 capital 
stock of the Manila Electric Railroad & Lighting Cor pn. 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—It is reported that 
this company has recently placed with influential financial houses 1n 
Germany the balance of its debentures, bringing the total amount in issue 
to £3,000.000. 

WINNIPEG ELECTRIC RAILWAY €0.—The directors have declared & 
quarterly dividend at the rate of 10 рег cent. per annum. | 
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Aberdeen Corporation .... 
Airdrie 00000808 оо а» EP овое 
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2029000000000 0000 
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‚ Calcutta Tr 
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Cork Electric Trams Co. . . .. 
DIOE & Dit Таша... 
Dover Corpora on фооооо ооо 
Dublin & Lucan Railway .. 
Dublin United ....... 
cua i 
60 грота ОП essees 
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еа расли Б 
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Great Northern & City Rly.. 
Greenock & Port Glasgow .. 
Hartlepool Tramways .... 
Бэ Elec, Trams Co. .. 
n eoe@eeeeoeeeeoee ene 
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Corpora ОП... ооееоо е 
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Ilkeston District Council .. 
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fa Ci 
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Kidderminster & District .. 
Kilmarnock Corporation .. 
Kirkcaldy Corporation .... 
Lanarkshire Trams Co. .... 
Lancashire United LE EE SE SE SE SE E 
*Leamington ...... РИСА 
[2% Corporation Pia NA 
ef vorporation...... 
Leith Corporation ........ 
Lincoln Corporation ...... 
Liverpool Corporation .... 
Liverpool Overhead Rly. .. 
Llandudnc&ColwynBayRy. 
y n [peas Soares uals 
n n ec. С «ъз 0 ээ» 
London United See bales a 
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ne corresponding period last year * Partly electrical, 


{Bz Dividend — 1 


NAME 


Electricity Supply. 


10} 5/0 itBoarnemouth & Poole Elec. Sup. Ord, —... 
/6 Do. 44 per Cent. Cum. Pret... venous 
‘Do. 6 per Cent. Cum. Second Pref. ...... 
| Do. 4$ per Cent. Deb. Stock (red.) ...... 
ae тороп & Kensington Elec. Sup. Ord. .. 


Cent. Pref..... TM 


T ° 7 соосеоооое о в 
Central lec. xu Co. У Guar. Deb. Stock 

. End & City) El. Sup. Co. 
p Me окт ——— — —Á 
Do. per Cent. Deb. Stock (ted.) ...... 
Do. 4$ per Cent. Deb. Stock (red.) ...... 


Charing Cross ( 


Do. ty Undertaking 44% Cum. Pref. 


Chelsea Electric Supply Ота...........,,.. 
i Do. 43 per Cent. Deb. Stock (red.) 00099. 

10| 8/0 +Сі+у of London Electric Lighting Ord. .. 
№ | 120. 6 per Cent. Cum. Pref. ............ 
Do. 5 рег Cent. Deb. Stock (red.)........ 
Do. 4$ гет Cent. 2nd Deb. Stock (red.) .. 
County of Durham Elec. P. D. Ord......... 
Do. 5 рег Cent. non Cum. Pref. ........ 
TCcunty cf London Elec. Supply От4д....... 
Do. 4$ per Cent. Deb Stock (red.) ...... 
De, Second Deb. Stock гооооворооооое е ~ 
Folkestone Electricity Supply Co. Ord. .... 
er. ооооооорёоо о о 
Do. 4$ Ist Deb. Stock (red) ............ 
Hove Electric Lighting Ord............ e. 
Isle of Wight E. L. & Р, Co. Deb. Stk. .... 
старе од & Knightsbridge Ord.......... 
Do. per Cent, Ist Pref. ........... ele 


tDo. 6 рег Cent. Cum. Pre 


Do. 5 рег Cent. Cum. 


Do. 4 рег Cent. Deb. Stock (red.)...... 


London Electric Supply Ord. ......... ene 
Do. 6 per Cent. Pref..... ———— 
Do. 4 рег Cent. Ist Mort. Deb........... 

Metropolitan Electric Sup. Ord. .......... 
Do. 4} per Cent. Cum. Pref.............. 


Do. 44 per Cent. Deb. Stock Ist Мог+.,.. | 


Do. 3$ per Cent. Mort, Deb. Stock (red.) 
Midiand Elec. Corp. for Power Dist, 4} 1st 


Mort. Debs. ...... pa dre ate T E 
Newcastle Elec. Supply Ord....... agen 
Do. 5 per Cent. non Cum. Pref. ........ 
Do. 4$ per Cent. Ist Mort. Deb. ........ 
North Metro. Elec. Power Sup. 5 Morts.....: 
Northampton Elec. Lt. & Р. Ога. ........ 
Do. 5% Pref. Фо. о «ә + о о э э ө ө ө ө е > е э ө ө е э о 
Do. 4% Debs. ........................ 
Notting Hill Electric Ord.......... iced 
Oxford Electric Ord. ............... E 
Do. 4%% Deb. Stk. .................... | 
St, James’ & Pall Mall Elec. Ord........... 
Do. 7 рег Cent. Ртеѓ................ T 
Do 3} per Cent. Deb. Stock (red.) ...... 
Smithfield Markets Electric Sup. Ord....... 


South London Electric Supply Ord...... -— 

Do 5% Ist Mort. Stock (red.).......... 
South Metrop'n Elec. Lt. & Power Ord. .... 

8 Do. 7 рег Cent. Cum. Pref. ............ 
of tDo. 4j Ist Deb. Stock (гей.)......... en 


1/3 ,tUrban Electric Supply Ord. .......,...... 
tDo. 5 рег Cent. Cum. Pref. ............ 
tDo. 4j per Cent. Ist Mort. Deb. ........ 


Westminster Elec. Sup. Ord..... eme Ws d x 


Do. 4j per Cent. Cum. Pref............. 


Electric Railways and Tramways. 


Bath Elec. Trams Pref. Ord............... 
Do. 5 рег Cent. Cum. Pref. ............ 
Оо. 4$ Ist Mort. Deb. Stock (red.))...... 
B'ham & Midland Trams 4$ Ist Deb. Stock. | 
Bristol Tramways & Carriage Ord. ........ 
Do, Cum. Pref. ee ео о о е « 
Do. 4 рег Cent. Debs, ................ 
British Electric Traction Ord. ......... eios 
Do. брег Cent. Cum. Pref. ............ 
tDo. 5 рег Cent. Perpetual Debs......,.. 
Do. 4% per Cent. 2nd Deb. Stock........ 
Central London Ordinary Stock .......... 
Do. 4 per Cent. Pref. Stock ............ 
Do. Deferred Stock .................. 


Со. 4 per Cent. Debs........ 


City of Birmingham Trams, 5 % Cum Pref. 
4 per Cent. Ist Mort. Debs. ........ 


Do 
City & South London Rly. Con. Ord. 


Do. 5 percent. Perp. Pref. (1891) ... ace 
Оо. (1896) ....................... iut 
Do. (1901) ......... NC ROTE Vds 


(1903) ......... ais qur E V pas jd 
4 Cent. Perpetual Debs......... 


Do. 
Dublin United Trams. 6 Cent. Pref.... 


. оооеооооое о 


London Electric 4% Deb. St. ............ 
Do. 49 Pref. эообофо eee ов оо ов ооо ффось 
London United Trams, 5% Cum. Pref. .... 
Do. 4 per Cent. Ist Mort. Deb. Stock.... 
Mersey Con. Crd, Steck ................ 


Do. Deferred ae ee о Cee ee ооо 2 е 
Ро. 5 per Cent. Cum. Pref. ............ 
Do. 4} rer Cent. Deb. Ѕіоск............ 


tDo 5 per Cent, Db. Stk .......... o». 
Metroroliten Railway Consolidated........ 


Dc. Surplus Lands Stocks........... e. 
Do, 3$ per Cent. Preference. ........... 


. Do, 3$ per Cent. " A" Preference ...... 


34 per Cent; Convertible Pref. „...., 


- Do, 
J| Dow. 3$ per Cent, Debenture Stock ...... 


2 |n calculating ‘he pad allowance his been made for accrued Interest, but not for redemptions E 
be London Stock Exchange Committee have declined to quote these = 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. _ 


Divi- RATE Last 
DEND дә НАМЕ, rar СЕнт,| DIVIDEND 
S | | eI Ta Утвтово.| DUE 
auae aee a e. uas oru | 
St. 34% £ & d. ] 
93 elephones. 
3 3 М District Railway Ord....... ы ad : a4 iw Si 100 2$ |tAmer. ЕТА. h. Cap. St. ...... $ $ $ ШЫ 
ве 300 | Do Ри Pre 5 0 0 | Feb, Aug St. | 4% | Bo Ce уон, ЗЫ )4 per Cont. Bda| 99 45, |4 40 Jan. J | 
. ns. nds "t.t n s Tf se 
St Und. Elec. Rlys. Co. of London, Ltd. 412 0| Feb, 75 75 5 o-Portug'se Tel. 5% Ist Mt, Db. Stk.| 100 —102* і 18 0 Mar Sept 
St. я Do. 3 per 3 13 0 ап, uly we .. 1 3 C Telephone "attt ^ s чек ++ 75—75 5 1: о August LES 
St. 6 рэ : ra 3 16 0 an, uly ee .. 1 0 i Monte Video Telephone Ord..........».- H4 —lsi 5 16 € Nov esee 
=. 4 Do. I AP Deb. 9 : 0 2 ап, jue se ee e е ee Bae pak oneness = — ths § i2 0 May, Nov 
Lh, ыию....... + se LE ation . . ї зоо оное > —! i 
1 de Potteries Electric Traction Ord. ere eeee ya 33 .. Þri, A T1 a. A 6 Def. Stock eer eee ооо ооо а 137 —139 ; ч 3 Feb Aug 
St. Do. 5perCent. Cum. Рге!............ nd 7 5 0| Feb Аш # | .. [10 © 6 per Cent. Сит, Ist Рге!.........| 10 —10} | 5 И 6 | Feb. Aug | 
1 44% | Do. 4$ per Cent, Deb. Stock..........| 89 — 5 2 0| May, Nov | **| .. 6/0 | Do. 6perCent. Cum. 2nd Е 101 —11 Feb, 
Tid $. Met. 1 T & #—? ЕЈ 5 Pref. ооо 5 9 0 Aug 
Mo ре a per Cent Deb Sexe eee. 7880 (8 о jan guy | | ПХ De Deo: Sock ap per она 2 i9 |3 3 3| jme be жр | 
- 5% Sunderland Dist. Elec. Trms. 5% IstMtDb.| „3 =. 8 4 0 Jan A ut ped et 4% | Do. 4 per Cent. Det Stock (red) o| 99 —101 | 3-9 ® Ju july 99 | 
= | ndergd E. Rys. Lon.696 In. bds with coup 7 n2 cd : 19 0 une, Dec 159, 52 i ых I EU Telephone Co. 30 yr. Bnds..... woe 490... 101 |} | 
= Xd .. Ы n "^ n n s.s.s.. *"«з»аетевз» в» "v es II 
14% 98 —100 | 4 10 0 5% 994 УВ | 0+ | Do 6 per Cent Cum. Pref. ..........| 1 RE 4 $ é April Ot М ce i 
4% | 4 per Cent. Ist Power Но. Dbs. ..| 109 —102 | 3 18 3 са 1014 102465 | 4% | Со. 4 per Cent. Red. Deb. Stock......| 87—89 | 4 10 0 uly | |. 
s > оао Ема Trama з Е +} ; .. | March. | | [5 e нире Co. ot Egypt 44%Db Stk (red.) » = : il 6 Jan, july TA К 
»"*" 29255 .. se HE .. ^ а А — X rat — ence ee 
44 | Do, 44 per Cent. Ist Debs...... «ee en s. 5 7 0| Jan, Juy | 83| ·. 54 (150,001. 190,000)... ez» Jd e б ) > К. а 
St. per n um. Pref, "ntn "WU 4 9 0 une, Dec ee .. 
Electric Manufacturing, &е. Ч Mien Бек rct REESE о = 
Financial men к= 
ЗЬ | 44%| Anchor Cable Co. 44 % Deb. Stock ....| 99, —101 |4 9 0 „| «1,5 30.) Ee Sm Investment 6% Cam, Pra. adc [2 2 ЛАК 
1 .. Aron Electricity Meter Ord. еъ ьо 32—31 RA 2 fs 1? 10 2/0 Globe Telegraph & Trust DEDIT 10 —11 5 6 9 u 10} 10 No. 
1 0/71 Do. 6% Cum. Pf. а и — 7 4 0 April, Oct ке Ms 10 3/0 Do. 6 per Cent. Pref, er eee ee eeeeeees 124—131 4 9 9 розе 133 12:* 
|| 20 Babcock k Wilcox [о eee ee evo ee ee Press Eve ‚ Oct 1 . [10 6% “Colonial and Foteign бїз " = 480 Oct | - ‚ — 
Е ©. ГТГ... ооосоооооо о s....... s...» s = 4 9 0 s Ы 
= 6/0 +вгібзћ Insulated & Helsby Cables Ord. 61—7 1 : Rail 
5| Sp | у Cables Ord...| 01—15 |6:8 O| July, Feb | ** | + allways, Tramways, &c. 
St. v6 pet Cant Pii. Lachen reno d se 1—9t | 416 0 | Jan, July Ба Anglo-Argentine 5% Cum. 5 —5 | 5 
St $ Do. 4j per Cent. Ist Mort. Deb. (red.)..| 160 —102 | 4 8 0 | Jan, July | | + 5 210 Do. 5% Cum. Ня НОРЫ, Te H 5 3 ЖАУ а 4 
%| British Thoms'n-Houst'n 44% Ist MtDb.| ?6,—?? |411 0 -. Do. 4 еее a.. : У | 93% 
5 x British Westinghouse 6 per nt. Pref 1—4 Fob p 13 Th St. 4% Бо. pee Stock see ee eee онота. 32 —93} 4 5 6 une, Dec 9 92 їл 
10 6% | Оо 6 per Cent. Prior Lien Dos, (rd.)..] 122 —105 | 5 14° 6 ob Ane | БЫЧА ро. реа: END cioa la ia Зе оо 100 и 
—62 9 , е МО БРЕ 5. Rn о о ie .. 
St 3 впал а бо нй erp ist bob Sack) Зе ы |77 & M e| | Б 8% Bree Eei trama mon Oso] SEP [e d и | ag | gs == 
Do. Perpetual 2nd Deb. Stock........| 93 ~43 10 14 0 с .. Do х у еза Å wae | Slee D Rela 
5| JO Call h 31—91 an, Ju у " 5 2/6 | . 9 рег Cent. Cum. Préf: veretu 44—51 4 16 6 Мау Моу 5 РЕ 
5 ender's Cable Con. Ord............. Же 714 O| Jan, July | 98| .. |<,“ 4% | Do. 4$ per Cent. Db. Prov. Certs.......| 102 —103 an, Jul а ii: 
st am Do. 5 per Cent Cum, Pref. ai „Ке, 4 1? 6 | Jan, July ‚| ee Kee ee | UN Columbia EL..Rly. Ога ce i 65 $ 3 6 Mar D p E Ти. 
| 2/3 A, ы, „+, ЗА 3 ov, Мау | 5%) ** [st | 6% Uf Ond. Sock АОН —148| 4 13 9 | May, Nov 1 
St. | | ее Akal Co. Бы: гй). | 100—105 |4 $ | May, Nov | 2 = BC 5% | Do 3% Cum. Porp: Pret, Stock......| Ий ЫШ [4 1020] Je CLE Е 
7:4. | Chadburn's (Ship) Telegraph Ord. ......| 1%—1% |5 :9 0 | March o | = 40 44% | Do. qj per Cent. Ist Mort. Debs.......| 102—108 |4 6 6| Apr Om | m 7 
ег: dat ha o 0 Aes | ШЖ | goo quur Ромы Debs een 100 S10 a 3 C] DUO E 
1 МЫ | Consolidated Signal Co........ PETER dus i-i 9 14 O | April, Oct . . à 50/0 | Buenos Ayres Lacroze Trams Ist Mt. Db 78 —100 а Маг, ү 99 Den 
1 0/71 | "Do. 6 per cent. Cum. Pref. ЦИ | #—# |6 8 O| April, Oct| «+ | >. [St | 6% | Suenos Ayres Port & City Tram, Ist Mt. TE е ъи 
100 5% Crompton & Со (Nos. 1 to 85,000) ...... 70 ps IA 77 Jan, July AT - Deb. Stock ac Boe Kari di t| 91 —6 |6 5 0! Feb, Ang | ?5| 93 (вту 
1 240, Do. SperCent. Ist Mort. Debs. (red.).. € 650 Jan, July | **'| ++] 5 276 | Calcutta Tramways(1to137,610)........| 5—5 |4 ar, Sept fh) 55 | 
5 у Davis & Timmins RM e авы i y + Mar, Sept | ** | ++ [100 2/6 | Do. 5 per Cent. Cum. Pref sud 4—5 |4 Ü 6 an, July | 5| ~, Ke 
| | Dick, Kerr & Co. Ord... -sessueseces TOW ге 5 0 01.6606. ec | чо o De 44% | ) жетилер iia ed ы а LES 
B o5, | ыы кен. | р 1| 44% | ро. 44% Ist Deb. Stock (red)......... 97 —100 |410 о | Jan, July | ** | ~ 
St. 4 9; } о. рег ent. um. ЄТ... ... s... 97 —109 D» 6 € Sept je St. HA Cape Electric Tram Shares BIN 52-4 — >d гә .. .. u? 
4| ро. eroe Dob, SEE RED А-а | 410 0 Jans Joiy | g cS 1B | Gey of 8шю Ayres Traga Co (i804) i| 584 ра a eR ү 
S | +s Do. (65: pald] а.а оов eosnd ene 4—4 |9 3 0 | Feb. Aug 4 PE 50 Colombo Tr. & Ltg. 5% 1 зав, 95 —98 3 19 3| dune Deo ~ >. 4 Ш 
^ | 54 j + ъд you ic Pe verd (red.) 2 mit ТШ. ЖИ. 100; Dec 703 101 1 5% Havana Elec Ryton Mt rH 000 50 530 зу, Nov „* ба 
"| ^ t. ; Stock ess? | К сус ы Pees чы 
пе ок Ич | ces 6 по 5% | Hongkong Tramways s Е ОКЫ) ыы ете ылы |], n 
"Tio os o. 6 per Cent. Cum. Pref. .......... = UR May, Nov Mort. Debs. ....... dn "ns 78 —82 E - D 
vui о Dak os] "om sia Wear BR Ж a [sarete Eie Tara Sh ooo E | го TANE e| -. lex 
ai, | Electric Construction Co........ — ed | .. ап, 50 о. рег Cent. “А” Deb. ck... — - ee .. & M 
^ 29} | Do. 7 per Cent. Cum. Рге!........... 1i |7 0 0|]uly .... | 1# 100 909 | Do. 6perCent."B" seeker DS AD RAE m ‚= Ju ^N In ^ 
0 % | Do. 4perCent. Ретр. Ist Mort. Debs..| 69 —72 | 511 0 | Jan, July | 5| 0/7, | Lisbon Elec. Trams. Ord rrr И & July os | ee ‚жа 
| st. е | General Electric (1900) 5% Cum. Pref. .. єз -- $18 0 | June, Dec | 8А Во 0/7} | Do. 6 per Cent. Cum. Pref. ....... S | —l¢ H ra а ed July | -> T tjm 
| A 5% | Decs 4 per Cent. Ist Mort. ОеЬз........ T 15 4 11 0 | Mar, Sept | >>| St. | 5% Do. 5 рег Cent. Rez. Mort. Debs. ......| 99 —103 |f4 17 6 Jan, ind ee | ee [ш 
5| 24 Hoya T Works Oua ке "min : ү 9 Feb, Aug 124 125+ | 5 А Madras Elec. Trams. 5% Deb. Stk. ......| 90 —98 |5 2 0 | Jan, July | œ | ** hes 
e 2 . ‚ "22*95989992299* - ес, ug 42 / n $ Tr / cdd 1$ — . к 
T 47% Do. 4$ рег Cent. Ist Mort. Deb. Stock 107 —19 | 4 2 9 Маг, Set | =: | dad 54 Manila Elec Ry. $1 25 Со 20 ie ie РЕ : : 0 | Feb. A 9211 92 ы 
10 15/0 | India Rubber, Gut. Per., &c., Works.... 9 —16{ |6 0 О | Feb, Aug | 161 100 $11 | Mexico Trams Co. Com. St “tae Ev АЗЫ - j4 ^ | е МЕ | 126} 1251 т: 
| 5/0 | Do 5 per Cent. Cum. Pref. .......... b—10t | 413 0 р se | o]... |5% | Do. Gen. Соп. Ist Mort. 5% Gold Ваз. ,?31—9ot e 9o4| 95} 
| " 4% | tDo. 4 per Cent. Debs. (red.) .......... 96 —9 |4 i 6 | April. Oct s. | es 7 9? | Ро. 6% 50 уг. Mort. Ваз ^o da. 1091 —1011 ` T n 101. | 10) ж 
| Ó 12 National Elec. Construction Co. ........ &— ù "P ЖӨ; ius e| [se 44% Montreal St. Ry. Sterling "b MS ees 13 0 - мп 
| Ted Richardsons, өмү & Со, Ltd. Ord. I-A A No» TTA Boel tee | Debs. (1922) (Nos. 601 to 2,002) ........ 101 —103 | 4 76| Feb, Aug | «| ~ in 
| St. 44%! Do. él pui Cent. Perp. Deb. Stock.... 78 —82 |5 10 0 | lane july .. Zz t. | 44% P. Е] NS (Nos. 1 to 4,600) ........ pe os вый, Ж Ar ds 4 pa 
ete Rub НЕО Cont, Сен. Pre 4i—5 , ря 1 0/6 s бє Tama OED, NS, esu» a) E вә 1-1 2 17 0| Мау .... .. T ^ 
| 121 320 | жрм Conduite 6 per Cont Cum ТЫ ае Зое | 537 0| Mar, july | 368 36 St. | 5% c. Ist Mt. Db. Stock .ssscssssssens 103 —105 | 4 16 О | Jan, July | - | ~ 
| 100| 4% мер d mir Мапа се.. (os SHOE TS ТЕЧ Mar ju; 101 5| 3/0 | Rangoon Elec. Trams & Supply Co. 6% 
y Ц 1/0 | Vickers, Bons & Maxim, Ltd. Orcs; 2:2 414 O0 mee А 24) 2196 | 4496 Do. def Ist Mort. Deb. Stk. ooet ead і 8 0 > at ЖҮ | 
St. DI Do e Cent. non Cun. роны 8—1 | 4 3 0 m | 100 an Rio Janeiro Tram, Lt. & P. Co...........| 1081—1094 11° 0 .. 94, 1081 
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The Meter Discussion. 

In view of the controversial nature of many of the 
opinions expressed by the authors of the recent Institu- 
tion Paper оп “ Electricity Meters " and of their criticism 
of certain types of apparatus, it is not surprising that a 
large number of “ communicated remarks” should have 
been received by the Secretary for publication in the 
Journal" Elsewhere in this issue we give the substance 
of the majority of these communications, which, it will be 
noticed, deal with various points in the Paper. From 
fime to time we have commented on striking differences in 
electricity supplv practice in this country and abroad; 
the type of meter installed on consumers’ premises is 
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another case in point. Ampere-hour meters have always 
been favoured by English engineers, but in American and 
Continental practice the watt-hour meter seems to have been 
most in evidence, at any rate until recently. The authors of 
the Paper in question discuss the advantages and dis- 
advantages of these two types of meter and lay stress on 
the loss to the central station when ampere-hour meters 
are employed, owing to the practice of maintaining a 
pressure on the distributors at least 2 per cent. higher 
than the declared pressure. 


een 


We think. however. that although the pressure at the 
feeding points is usually maintained from 2 to 4 per cent. 
higher than the statutory pressure the majority of con- 
sumers do not receive, at their main switch, such a high pres- 
sure as is assumed by the authors, at any rate at maximum 
load when the loss in distributors, service cable, fuses, 
meter, &c., 1s greatest. Mains engineers in this country 
would probably not welcome the extensive adoption of 
watt-hour meters, for the shunt coils add considerably to 
the difficulty of testing. As regards the relative merits of 
electrolytic and other types of meters, we think that the 
manufacturers may be left to uphold the reliability of their 
respective apparatus, but we should like to dissent from the 
authors’ opinion as to meters on tramcars. Their refer- 
ence to many tramway departments experimenting with a 
comparatively small number of such meters can scarcely 
be considered an accurate description of the present position. 


Electricity as an Aid to Railway Working. 

In four recent railway accidents, those at Willesden 
Junction, Hawes Junction, Pontypridd and Wavertree, the 
primary cause of the disaster was a mistake by the 
signalmen concerned. Our railways are already operated 
with so little loss of life that it would seem only necessary 


——- = н mc 


1018 THE ELECTRICIAN, APRIL 7, 1911. 


— =————————=—мы=ыыЫыы[ы[ыыЫ=ыы 


to make things just a little more safe to eliminate all 
danger, as far as is humanly possible. There is no doubt 
at the present time that the one weak link, especiallv at 
busy junctions, is the signalman. His hours are long and 
he has much to do. He therefore becomes tired, and 
towards the end of his shift accidents are liable tc occur. 
At the first of the accidents mentioned above it will be 
remembered one train ran into another standing in the 
station out of sight of the signal box. The signalman 
accepted the second train, thinking the first had proceeded. 
This accident, as Col. YORKE points out in his report, could 
have been prevented by track-cireuiting the portion of the 
line along the platform, so that when the train was in that 
section any signal which would allow an approaching train 
to advance would be locked at danger. At Wavertree the 
signalman forgot to raise a signal after a train had passed, 
with the result that a second train also passed and collided 
with а light engine. This tvpe of accident could also be 


system of track-cireuiting. In а report by Lieut.-Col. 
DRUITT, issued on Wednesday. regarding the accident on 
the Taff Vale Railway, where a collision occurred between 
a passenger train and a goods train owing to the mistake of a 
signalman, 16 is again pointed out that the disaster could 
have been prevented by the use of track-circuiting. 
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THERE is no doubt that at busv junctions the signalman 
requires some aid to his memory. He recognises this and 
adopts primitive ways of assisting himself. This being the 
case, № seems only right that railway companies. should 
arrange for some protective equipment of this kind, and 
the thanks of the public are due to the Inspectors for draw 
Ing attention to the existing danger. We believe the idea 
is bv no means new and that in King’s Cross station fouling 
bars are already used for indicating m the signal boxes the 
position of trucks. It is only necessary that these appli- 
ances should be modernised by the use of some electrical 
indicating apparatus. Another electrical instrument which 
Col. Yorke suggests might be introduced into the signal 
box is one for recording the time at which the block signals 
are made. This would make for accuracy and at the same 
time relieve the signalman of a duty which he occasionally 
performs rather perfunctorily, as was brought out in the 
evidence on the Willesden accident. 


—— 


International Symbols. 

Ix our Correspondence columns this week Prof. DaviD 
ROBERTSON mentions a difficulty which everyone who has 
attempted to provide sufficient svmbols by means of letters 
must have experienced, namelv, that there are not enough 
alphabets or letters to meet the demand. Perhaps if 
Chinese and other unfamiliar alphabets were brought into 
use for this purpose we should be sufficiently well off, but 
there are few readers (and less printers) who would care to 
trv the experiment. To meet this difficulty Prof. ROBERT- 
хом has had some special type cast, and as he objects to 
subscripts for every purpose (though he evidently desires 
something equivalent). he has introduced small letters inside 
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prevented, as stated by Col. Yorke, by installing some | The following letter, which we have received from Mr. 
| 


his capitals. This makes a compact arrangement, as our 
readers will see, but we think there is a want of clearness. 
which will trouble those whose evesight is no longer what 
it was. Subscript letters are not very satisfactory, but we 
think they are clearer than this new modification. Some- 
thing more might be done in modifying letters to indicate 
special meanings: thus, У to mean а maximum value of 
V. These modifications, however, cease to be grasped 
readily if carried too far, and one is brought back to the 
point whether it would not be desirable to introduce more 
signs of the picture type, such as со, with which.everyone 


is now so familiar. 
—Ф—— 


Electrical Trades Benevolent Institution. 

We desire to remind our readers that the time of year is 
now approaching when electrical benevolence becomes 
prominent and finds expression in the annual Festival 
Dinner of the Elecirical Trades Benevolent Institution. 


Justus Eck, Deputy-Chairman of the Institution, explains 


the position :— 

I have pleasure in informing you that Lord Justice Fletcher Moulton, 
who has so long been intimately connected with the electrical industry, 
has kindly consented to act as President at the Festival Dinner of the 
Electrical Trades Benevolent Institution, to be held on Wednesday, 
April 26th, at the Hotel Cecil, and I sincerely trust you will indicate 
your appreciation of this distinguished patronage by enabling him to 
then announce that the Benevolent Institution has this year received 
exceptional support . 

During the past five years the Institution has conferred great and 
immediate benefits on members of a most deserving class when suffering 
from sickness or distress. With the present year the Institution is 
within range of calls being made to grant pensions ; consequently, sub- 
stantial additions to the capital funds are necessary. Bearing this in 
mind it is with confidence I appeal to а} interested in the electrical: 
industry to contribute liberally. 

I regret that absenee in South Africa prevents the Chairman, Sir 
William H. Preece, issuing an appeal this critical vear. but trust you will 
support him, although compelled to be absent, by helping the good work 
forward. 

WE hope that our readers will remember both the Insti- 


tution and the Dinner. И they cannot come to the latter 
a subscription will be none the less welcome. and if it is 
any convenience to our readers we shall be pleased to receive 
donations and forward them to the secretary, Mr. Е. В. O. 
Hawes, at Balfour House, Finsbury-pavement, London, 
Е.С. Wemay mention that the Institution is aiming at 
the relief of unfortunate cases throughout the electrical in- 
dustry, irrespective of membership in any society, and is 
therefore deserving of the widest possible support. 
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Wireless Telegraphy from Aeroplanes.— During a flight re- 
cently made by two German officers from Berlin to Hamburg 
on a new type of biplane, built to the designs of the military 
authorities, a message was despatched to Nauen by the wire- 
less telegraph apparatus with which the aeroplane was equipped. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair 
Assab —Perim ................ July 8, 1909 .. 
Malta—Tripoli................. .... April20,1910 ... — 
Latekia—Palura  .............. . May 26,1910 ... — 
Tourano -Amoy ............... Sept 25,1910 .. 


Teneriffe—St. Louis ...... ..... Oct. 27, 1910 April 4, 1911 


Cayenne—Salinas ....... ........ Mar. 13, 1911 — 
Bathurst —Bissao ............... Mar.22,1911 . Mar. 31, 1911 
Bonny —Duala..................... Маг. 50, 1911’... — 
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New Submarine Telegraph Cable.—The German Emden- 
Tenerife-Monrovia-Pernambuco cable was opened for traffic on 
March 29th. This cable is 10,740 kilometres in length, was made 
in Germany and was laid by the German cable steamer 
* Stephan," the property of the Norddeutsche Seekabelwerke. 


Electric Vehicle Statistics.— The “ Electrical World" gives 
the following records which have been obtained by the Ranch 
& Lang Co., of Cleveland. Ohio, from 20 owners of its electric 
pleasure cars, these having been in use for various periods. The 
records show that the 20 cars cost #540 for batteries, tyres and 
adjustments during 1910. "This represents an average yearly 
expenditure of £27 per car. 


Piercing of the Loetschberg Tunnel.—This tunnel, which 
joins the Bernese Oberland and the Valley of the Rhone, and 
Berne and Brigue, via Frutigen and Goppenstein, was pierced 
last week. It is 9 miles long, and has been built in rather over 
four years, several months less than the contract time. Т he 
tunnel will contain a double-track and the traffic through it will 
he worked electrically. 


Experimental Electric Furnaces at the University of 
Шіпоіѕ. — There have recently been installed at the University 
of Illinois, through the combined efforts of the department of 
electrical engineering, the engineering experimental station and 
the department of chemistiv, two electric furnaces. One of 
these is а Hoskins resistance furnace and the other а Colby 
induction furnace. Both are of 20 kw. capacity. The fur- 
naces will be used for the purpose of studying the changes that 
can be brought about in the chemical and physical character- 
istics of cast iron. 


Imperial College of Science and Technology.— The third 
annual report of the governing body for the year ended July, 31, 
1910, mentions that the activities of the College have been con- 
siderably extended, and that progress is being made with the 
erection of the large new building to provide more adequate 
accommodation. The workshops of the City and Guilds Col- 
lege have been extended, the sum of £8.000 being provided by 
the Institute. This extension was necessitated by the deviop- 
ment of the course of instruction in railway engineering ; whilst 
one-third of the new extension is to be devoted to the electric 
traction department of that course. The budget for 1910-11 
for the Imperial College as a whole, which was approved last 
June, estimates a revenue of £59,006, and an expenditure of 
£07,374. The estimated deficit can be met from dividends or 
interest on invested capital, but the governing body emphasise 
the fact that it is essential that further financial assistance be 
obtained from national or other sources. The total number of 
students enrolled for the 1909-10 session was 788, as apainst 754 
in 1908-9. м 


Reid Electric Smelting Process.—A recent issue of the 
" Engineering and Mining Journal" gives an account of this 
process whose capabilities have recently been demonstrated. 
It consists of feeding into an electric arc, ore or charge which is 
fused by the heat of the arc and permitted to drop in a molten 
condition into a granulating box. the water disintegrating and 
carrying away the gangue, leaving the non-volatilised metallic 
Constituents in the granulating box. The gases and volatile 
Ingredients are withdrawn from the furnace by a suction blower 
and passed through scrubbers. The various metals recovered 
m the granulating box are taken to a “ refining " kettle, where 
such of the metals or alloys that will stratify by gravity are 
separated. The experimental furnace consists of an electric 
arc enclosed in a cast-iron box, the sides of which are approxi- 
mately 2 ft. in length; one of the electrodes forms a narrow 
hearth near the bottom of the box, and openings are left on each 
side to permit the fused material to drop into the granulating 
box. The ore is fed in through a central tube, and the fumes 
arising from the operation are removed by suction. The sepa- 
rating kettle is fitted with electrodes for melting the metals 
collected in the furnace operation, and is equipped with appa- 
ratus for revolving the kettle. It is impossible to state the 
exact procedure, but presumably the alloyed metals, such as 
silver and lead, which may be stratified out in the above kettle 
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will be refined in the regular way, and the baser metals used in 
some instances without further refining as electrodes for the 
smelting furnace. 


The Corrosion of Metals.— We are informed that the Corro- 
sion Research Committee of the Institute of Metals is now 
actively engaged in preparing for an elaborate series of investi- 
gations into the causes of the corrosion of brass condenser 
tubes. А special condenser is being constructed which will 
contain 48 tubes, 24 of these being made of commercially pure 
brass, the remaining 24 tubes being made from brass containing 
onlv one of the following metals: Lead, tin, aluminium, man- 
ganese, or other materials at the discretion of the Committee. 
Experiments will be made with various water speeds in the 
ratio of 0, 1, 2, 3, 4, speed 2 being an average speed used 1n ргас- 
tice. The circulating water to be used will be obtained from 
deep water at Formby, off Liverpool, in the first instance, and 
the plant for the corrosion research will be installed in the Uni- 
versity of Liverpool, where the experiments will be under the 
direct supervision of Mr. С. D. Bengough. It is expected by 
the Committee that the research will prove to be one that will 
occupy many months before anv definite conclusions can be 
reached, and the research will undoubtedly be costly. An 
appeal was recently made by the Committee for funds to carry 
on the research, and though the total amount received 
(£242. 5s. 6d.) is sufficient to enable the research to be com- 
menced, the Committee desire it to be clearly understood that 
the cost of the research must ultimately be very much greater 
than this amount. If the research is to be properly carried on 
the expenses will probably amount to not less than £300 per 
annum. It is, therefore, earnestly hoped that additional 
donations to the Corrosion Research Fund will be speedily 
forthcoming from those persons who are interested in the cor- 
rosion of condenser tubes, and who desire to see discovered a 
remedy for this old-standing trouble. Donations should$be 
sent to Mr. G. Shaw Scott, the secretary of the Institute of 
Metals, at Caxton House, Westminster, S.W. 


Energy Losses in Incandescent Lamp Filaments.—In a 
Paper recently presented to the Boston Section of the Illumi- 
nating Engineering Society, Messrs. Е. P. Hyde, Е. Е. Cady and 
A. G. Worthing described investigations on the energy losses 
by thermal conduction in incandescent lamp filaments. 
Measurements on carbon, tantalum and tungsten lamps showed 
that only about 0-1 per cent. of the total power supplied was 
dissipated by the C?R loss in the base and stem of the lamps. 
Preliminary experiments also showed that in gocd commercial 
lamps the heat losses due to convection and conduction of heat 
by the gas enclosed in the lamp bulbs were negligible. From 
an account of the Paper in the '* Electrical World" it appears 
that the authors' tests show that the power lost due to conduc- 
tion of heat away from the filament at the leading-in and 
anchoring wires, for 110 volts lamps, was 7 per cent. for tan- 
talum, 2 per cent. for carbon and 4 per cent. for tungsten fila- 
ments, the lamps operating at 2, 3-1 and 1-25 watts per mean 
horizontal candle-power respectively. The differer.ces between 
the average luminous efficiency of the filaments as a whole and 
the efficiency of their hottest (central) portions were as follows : 
Tantalum 13 per cent., carbon 4 per cent., tungsten 7 per cent. 
It should be noted, however, that these figures apply only to 
single specimens of each type of lamp. The carbon lamp had 
an anchored, oval filament with two leading-in wires ; the tan- 
talum lamp, two leading-in wires and 21 loose anchors; the 
tungsten lamp had four distinct filaments (there being two. 
leading-in wires, six other welded junctions and four loose 
anchors). The relatively large loss for the tantalum lamp is 
ascribed to the large number of supports and the short lengths. 
of filament between successive supports, but it is pointed out 
that it would be incorrect to assume that the life of the tan- 
talum lamp would be improved by reducing the number of вир- 
ports and increasing the free length of filament. 


r “Turbo-Electric Generators."— In a Paper on’ this subject 
read before the Liverpool Engineering Society by Mr. J. K. 
Catterson-Smith, the author agreed with the opinion that it was 
highly doubtful whether. the visions (of (20,000 н.р. and 
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50,000 н.р. power stations using waste gas with 4,000 kw. 
units, would ever be realised with the gas engine as № now 
existed. Further, the initial cost of a large gas engine alone 
was rather more per horse-power than the complete turbo- 
electric generator, to say nothing of the heavy foundations re- 
quired or of the difficulties which arose from the small overload 
capacity of gas engines. Capital cost being one of the main 
items that made up the price at which electrical energy could be 
supplied, there had naturally been a very rapid growth in the 
size of generator units for power purposes, for whereas in 1880 
the largest machine was about 10 kw., in 1910 machines with 
an output of 10,000 kw. to 17,000 kw. had been manufactured. 
It was a fact that the manufacturer of steam turbines was pre- 
pared to supply a turbine capable of driving generators of 
about 25.000 в.н.Р. to 30,000 в.н.р., whereas there was по 
visible prospect of the gas-engine builder being able even to 
approach that size. At present the largest steam turbine 
stations in this country were supplying electricity at a lower 
rate than that charged at water-power stations, such as those at 
Niagara, where the initial cost of the station and plant was ex- 
cessive, something like £30 per kilowatt of plant for the newer 
and double this for the older stations. whereas British turbine 
stations averaged about #15. The great reduction in cost and 
gain in efficiency that resulted from the use of high-speed tur- 
bines was well known: a comparison of the turbines of the 
* Mauretania," giving about 17.000 н.р. at 180'revs. per min. 
and a turbo-electrie generator of about the same shaft-horse- 
power, but running at 1.000 revs. per min., suggested great 
possibilities in the future of ship-propulsion by the use of high- 
speed turbines and low-speed propellers. There was every 
reason for engineers to be greatly interested in the manufacture 
of high-speed electric generators, and when examined it opened 
up a fine field of mechanical and electrical problems. It was 
really only within the last few vears that turbo-generators had 
reached their present state of perfection on both steam and 
electric sides, this tardiness of development being another in- 
stance of the fact that electrical and. mechanical engineering 
did not go sufficiently hand in hand to produce machinery of 
the requisite qualities. 


International Congress at Turin.—In connection with the 
Tnternational Congress of the Applications of Electricity to 
be held at Turin from the 9th to 20th of September, under the 
auspices of the Italian Electrotechnical Association and of the 
Italian Electrotechnical Committee, the following official list of 
subjects for discussion has been issued :— 

1. Electrical and mechanical characteristics of modern electric 

generators, with special reference to very high speed machines. 

2. Present state of technical progress in the manufacture of stationary 

and traction batteries. 
3. On the simultaneous running of several generating plants, all feeding 
the same system of network. 

4. The selection of the transmission and distributing pressure and the 
design of switehboards and sub-stationsin large electrical instal- 
lations, taking into account both economy in first cost and con- 


d tinuity of service. 


5. Underground high tension networks in metallic connection with 

overhead lines. 

6. Present state of research in reference to abnormal rises in pressure 

and means for their prevention and the protection of the system. 

7. Construction and use of automatic circuit breakers. 

8. Methods of cooling transformers of moderate power. 

9. Converters, rectifiers and motor-generators, 

10. The problem of frequency transformation. 

41. Technical and economical intluence on the lighting industry of the 
new п Ше filament lamp and of the metallised carbon аге 
lamp. 

19. Three-phas? variable speed motors, with special reference to 
rolling mills and paper mills. 

13. Monophase traction versus three-phase traction on main lines. 

14. High tension continuous-current traction versus monophase 
traction on surburban lines. 

15. Overhead line construction for electric railways. 

16. Direct. production of steel from ores by means of the electric 
furnace, 

17. Sterilization of water by processes employing electricity. 

18. Electricity meters with special reference to different. kinds of 
loads. 

19. Government control of meters. 

20. Rational methods of commercial measurement of electric power. 

21. The problem of increasing the load factor in central stations. 
22. Application of electricity to submarine boats. 


23. Long distance wire telephony. 

24. Wireless telephony. 

25. Automatic telephone exchanges as à means of economy and 
improvement in telephonic communication in large cities. 

26. Research on secrecy in wireless telegraphy. 

27. Present and future development of electric heating. 

28. Comparative study of the direct and indirect methods of taxing 
electricity in different countries. 

29. Government regulations in reference to the electric transmission 
of power. 

30. Distribution of electric power for agricultural purposes. 

31. The various systems of multiple telegraphy. 
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Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— 


Mr. G. Е. С. Searle continues his article entitled ^^ On Resistances 
with Current and Potential Terminals." 


Mr. В. В. Black contributes an article оп * The Reduced Current 
Method for Localising Fractures in Submarine Cables." 


At the meeting of the Institution of Electrical Engineers last night. 
Mr. J. E. Taylor read a Paper on ** Wireless Telegraph Working in 
Relation to Interferences and Perturbations.” 

We give an account of the discussion at a meeting of the Man- 
chester Local Section of the Institution in connection with Messrs. 
Ratcliff & Moore's recent Paper on “ Electricity Meters.” A large 
number of communications on this subject have been received at the 
Institution. 

At а joint meeting last Saturday of the Scottish Branches of the 
National Association of Colliery Managers and the Association of 
Mining Electrical Engineers, Мг. В. Nelson read a Paper on “ Elec- 
tricity in Mines—the Avoidance of Accidents.” 


А novel application of various types of electric lamps for the 
decorative artificial lighting of a large Memorial Hall was described 
before the American Hluminating Engineering Society. 


Poplar (London) Council have postponed consideration of a report 
by their electrical engineer (Mr. J. Н. Bowden) on proposed extensions 
of the electricity generating plant. 


The chairman of the Finance Committee of the London County 
Council presented the annual estimates on Tuesday, and made some 
interesting remarks on the development of the Council's tramway 
undertaking. 


The various local authorities and other electricity supply under- 
takers are showing a laudable desire to meet the demands of the 
public for the supply of electric current for the Coronation period. 
The price varies between Id. and 2d. per unit. 


Municipal Loans.— Finchley Council have received sanction to 
à loan of £15.000 for extensions of their electricity undertaking. 
Islington (London) Council propose to apply for sanction to a loan 
for distributing mains, meters, &c. 

Legal.—Mr. Justice Parker has heard evidence this week in the 
application for the prolongation of the term of Sir Oliver Lodge's 
1897 wireless telegraph patent. Judgment has been reserved. 


OBITUARY. 


James Harpit MCLEAN.—We regret to record the death of Mr. 
J. Н. MeLean. who for the last. 10 yews has been engineer and 
manager of the Midland Electric Corpn. for Power Distribution. Не 
died at the comparatively early age of 44. Mr. McLean was born 
and brought up їп Belfast, being apprenticed to а Mr. Greenhill of 
that city. This firm, among other activities, carried out installa- 
tions of electric lighting plant. In 1888 he took up the position of 
engineer at the Grosvenor Gallery. Then he went to Deptford, and 
was afterwards appointed engineer of the Oxford Electric Со. fre- 
maining there until he took up the position which he held at the time 
of his death. 


PERSONAL NOTES. 


Mr. J. W. Meares, electrical adviser to the Government of India, 
will arrive in England on furlough early in April. Letters, addressed 
c/o Messrs. Н. 5. King & Co., 65. Cornhill, E.C.. will be forwarded to 
Mr. Meares. 

We regret. to learn that Mr. А. S. Barnard. borough electricalfengi- 
neer of Walsall, is suffering from an attack of scarlet fever, and as his 
medical attendant has recommended that he should have a thorough 
rest, the Electricity Committee have granted him 6 months leave of 
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absence, The latest report is that Mr. Barnard is making satis- 
faetory progress. 

Mr. J. H. Rider was recently elected president of the South 
African Institute of Electrical Engineers. 
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APPOINTMENTS VACANT AND FILLED. 


A young English engineer. with college training and with some 
knowledge of the cable and wire business. is required by the com- 
mercial department of one of the leading cable works in Germany. 
See an advertisement. 


Ап assistant electrical engineer is required for an Argentine rail- 
way. Must have had five years’ experience of equipment and таш- 
tenance of Stone's system of train lighting. Commencing salary 
8200 (paper) per month. Nee an advertisement. 


Mr. А. Г. Ballard, B.Sc.. gold medallist of Faraday House (1909). 
has been appointed to the assistant lectureship in electrotechnies 
at the South African School of Mines. Johannesburg (Transvaal 
University) at a commencing salary of £300 per annum. Whilst a 
pupil of Faraday House Mr. Ballard served the practical part of his 
training with Messrs. Robey & Co., Lincoln, and at the Witton 
Works of the General Electric Co. 

Mr. Е. T. Chapman, B.Se. (London), A. M.I.C. E.. A. M.I. E. E.. has 
been appointed to succeed Prof. Buchanan as lecturer in electro- 
technics at Faraday House. Mr. Chapman has had considerable 
teaching experience at Leeds Technical School, and for the last 10 
vears has been engaged in the practical design of continuous and 
alternating-current dynamos and motors for Messrs. Greenwood & 
Batley, of Leeds. 

Mr. J. L. Winter (chief assistant engineer of the Musselburgh & 
District Electric Light & Traction Co.) has been appointed engineer 
and manager of the Bo'ness electricity works in succession to the late 
Mr. H. G. Young. 

. Mr. Wm. Wood. assistant electrical engineer of the North Staf- 
fordshire Railway Со.. has been appointed assistant telegraph 
superintendent of the North-British Railway Co. at Edinburgh. 
Mr. Wood, who was instrumental in raising а telegraph engineer 
company of the Territorial Force at Stoke-on-Trent. has the rank of 
captain in the North Midland Divisional Telegraph Company. R. E. 

Accrington Council have appointed Mr. Ernest Hall shift engineer 
at the electricity works at £104 а year, and Mr. W. P. Holgate will 
act as a spare shift engineer. 

Mr. Evan Parry has been appointed by the New Zealand Govern- 
ment as electrical engineer for publie works. at a salary of £800 per 
annum. 

Dr. J. Н. Grindley has been appointed principal of the Crawford 
Technical Institute, Cork. 

Stoke-on-Trent Council have appointed Mr. D. C. Redfern as mains 
inspector at £130 a year. 


INSTITUTIONS AND SOCIETIES. 


Birmingham Local Section of the Institution of Electrical Engineers. 
In his reply to the discussion (of which an account was given in our 
issue of March 24) on his Paper. entitled ** The Electrical Undertaking 
of the Birmingham. Tame and Rea District Drainage Board," Mr. 
L. Е. Mountfort deals with the various points raised. Не explains 
that the load factor referred to is the ratio of the average annual 
demand to the maximum demand on the station. "The figure of 
0.3754. per unit ineludes only the capital cost of the generating 
station; Бу ineluding the transmission line and sub-stations it 
would be raised to about Id. per unit delivered to the motors. The 
amount for depreciation and interest on the gas plant was based оп 
the figures given by Messrs. Andrews and Porter. who had fully 
justified the allowance in their Paper. The suggestion to pump 
against a constant head. and then to feed the filters by gravitation 
would have necessitated the construction of a receiving reservoir in 
which the water level would have been about 20 ft. above the existing 
ground line. The extra expense of this would not have been 
justifiable, With a number of pumps working on the same load 
regulation of the discharge by varying the speed of individual units 
was not advisable, apart from the desirability of introducing com- 
mutators, | 

Institution of Mechanical Engineers.—Dr. Walter Rosenhain will 
deliver two lectures on ‘ Steel" at the Institution of Mechanical 
Engineers on Tuesdays, April 11 and 25, at 8 p.m. The lectures 


will deal with: The Constitution and Micro-Structure of Carbon 
Steels. Microscopic appearance of Micro-Constituents described and 
illustrated by the lantern. Explanation of the terms used in 
Nomenclature of Micro-Constituents, such as Ferrite, Pearlite, &с. 
Relation of the Micro-Constituents to the Thermal Behaviour of 
Steel and to its Physical Properties. Effect on Micro-Structure of 
Mechanical and Heat Treatment. The Failure of Steel under 
Tension. Shock. and Alternating Stresses. Summary of recent 
Researches on the Structure and Constitution of Steel at High 
Temperatures. The Hardening and Tempering of Carbon Steels. 
Royal Society.—The Bakerian Lecture was delivered yesterday 
afternoon by the Hon. В. J. Strutt. F.R.S.. the subject being: “А 
Chemically-Active Modification. of Nitrogen Produced by the 
Electric Discharge." Among the Papers read at the sime meeting 


! was one entitled ** The Path of an Electron in Combined Radial 
| Magnetic and Electric Fields," by Dr. Н. S. Allen. 


Iron and Steel Institute. —The Annual Meeting of this Institute 
will be held at the Institution of Civil Engineers, Great George-street, 
Westminster, on May 11 and 12. Among the Papers down for 
reading or discussion by correspondence are the following: “ On 
Magnetic Properties of some Nickel Steels with some Notes on the 
Structures of Meteoric Iron." by Drs. E. Colver Glauert and Shilpert, 
and '* On the Action of Aqueous Solutions of Single and Mixed 
Electrolytes on Iron." by Dr. J. N. Friend and Mr. J. H. Brown. The 
annual dinner will be held at the Connaught Rooms, Great Queen- 
street, on Thursday. May 11. and early application to the secretary for 
tickets is requested. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 7th (to-day). 
British SerkeNCE GUILD. 
5 pm. Annual Meeting at the Mansion House, London. (The hour 
has been changed from 4 p.m.) 
ROYAL INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse оп “А New 
Method of Chemical Analysis," by Sir J. J. Thomson, F.R.S. 


SATURDAY, April 8th. 
Rovar INSTITUTION. 
3 p.m. Meeting at  Albemarle.street. Lecture on “ Radiant 
Energy and Matter," by Sir J. J. Thomson, F.R.S. Lecture VI. 
BIRMINGHAM AND DisrRiCT ELECTRIC CLUB. 

7 p.m. Meeting at the Colonnade Hotel, New Street. Birmingham. 
Paper on " Earthquakes and How They are Recorded," by 

Mr. J. J. Shaw. 


MONDAY, April 10th. 


GRADUATES’ ASSOCIATION OF THE INSTITUTION 07 MECHANICAL 
ENGINEERS. | 
8 p.m. MeetingatStorey s Gate, S.W. Рарегоп“ The Manufacture 
of Interchangeable Parts," by Mr. C. A. Collins. 


TUESDAY, April 11th. 
JUNIOR INSTITUTION OF ENGINEERS, 
7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment. Paper on “ Recent Progress in Aero- 
nautics," by Major В. Baden-Powell. 


INSTITUTION OF Слуп, ENGINEERS. 

$ p.m. Meeting at Great George-street. Papers on “ The Improve- 
ment of Highways to Meet Modern Conditions of Traffic,” by 
Mr. J. W. Smith, and on “ Recent Development т Road-Traftie 
Road.Construction and Maintenance," by Мг. Н. P. Maybury. 
Adjourned Discussion. 

INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at Storey’s Gate. Lecture on “ Steel,” by Dr. W. 

Rosenhain. 


WEDNESDAY, April 12th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7.45 p.m. Meeting at Victoria Embankment. Paper on “ The 
Present Position of Electric Traction on Main Lines of Europe," 
by Mr. J. B. Sparks. 
THE ASSOCIATION OF ÉNGINEERS-IN-CHARGE. 
8 p.m. Paper at St. Bride’s Institute, Bride-lane, Fleet-street, 
Е.С. Paper on “ Well Boring and Wells,” by Mr. W. H. 
Booth. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding—Lt.-Col. Н. M. Leaf. 
The following orders have been issued for the current week :— 


Monday, April 10th, © A " Company.—lInfantry Drill. 7 to 7:30 p.m. 
Technical Drill, 7:30 to 10 p.m. 


Tuesday, April 11th, ^ B Company.— Technical Drill, 7 to 10 p.m. 
Faster HorLrmpAvs.—Head Quarters will be closed for drill from: 
April 12 to April 19 (both days inclusive). 
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WIRELESS TELEGRAPH WORKING IN RELATION TO 


INTERFERENCES AND PERTURBATIONS.* 


BY J. E. TAYLOR. 


Summary.—After referring briefly to the position and arrangement of а 
radio-telegraph station аз regards freedom from extraneous nolses, the 
author discusses local inductive disturbances, interference between 
stations, atmospheric perturbations and variations in the transmitting 
efficiency of the atmosphere. — Suggestions are made as to the method of 


minimising such interferences, 


The working efficiency of a radio-telegraph installation is very | to disruptive discharge across the spark-gap. 
greatly influenced hy its freedom or otherwise from interferences and 
perturbations of al] kinds. The situation of a radio-telegraphic coast 
station should be chosen primarily with the object of commanding 
traffic from ships over аз wide an area of sea as possible, consistent 
with despatch and economy in disposing of the traffic handled. The 
character of the receiving apparatus used also demands consideration 


in the choice of site 
because of their undoubted su] 


station work, almost entirely replaced those of the ree 
The receiving range of a station using 


of less than a certain strength in the 
circumstances it wil] he re 
silence in the building in which the apparatus is 
sary. А special and separate building in 
used for radio-telegraph coast station work. rather th 
portions of existing buildings, such as post oflices, 

Interferences and perturbations in radio- 
broadly divided under five main heads : 
extraneous sounds and noises ; (2) 
induction influences : (3) electrical in 
stations ; (4) atmospheric electrical] perturbations ; 
of wave-propagation eflicieney of the dielectric medium. 
interference, under the first he 
not be further dwelt upon. 


Local Inductive Dist urbance 
able, but special arrangements are necessary. 
to take precautions to ensure that the 
of the radio-telegraph receiver һу the oper; 
"uch disturbance may. in the case of Mor 
circuit, arise from sparking at relay 
electromagnetic induction from cir 
age direct or via the earthing elements, 
induction from the external line to the 
telegraph plant, due either hy the оре 
or fo inductive disturbance re 
line of route. In the case of a telephone с 
the principal source of trouble 
calling apparatus may also produce 
Morse telegraph. 
tions are adopted :— 


(a) Telegraph or telephone c 
short length of underground cable, so th 
least 30 vds, ог 40 yds. dist 
System of the radio-telegraph plant. 

(b) The land-line apparatus 
room as remote from the 
sistent with convenience in having both 
lated by one officer. 

(c) Тут wiring is adopted for the с 
batteries (if апу), and the wiring methods used in 

changes to avoid induction are followed in radio-teleg 
far as possible. | 

(d) The necessity for having the land cir 
surveillance of the wireless operator renders it desir: 
visual and noiselesa call in the 

glow lamp. 

(e) The land.cireuit earth сот 
to an earth-plate distinct. and 


telephone receiver, 


bate Separated by at least a few vards. 
from the main high-frequency earthing system of the Wireless tele- 


graph plant. Ifthe earth-plate ig buried at a moderate depth below 
the surface of the grou 


‚ since receivers of the auditive type have now, 
eriority for the purposes of coast 
ording tvpe. оное 
auditive receivers is practic- | ference with other Wireless stations, b 
ally limited only by the inability of the operator to interpret signals | high-frequency oscillations on the low-freque 
In these 
ау perceived. that almost absolute 
housed is уегу neces- 


зп appropriate 
for the purpose. 


ad, is, of course, avoidable and need 


5. — These interferences are also avoid- 
у. Firstly. it is necessary 
re Is no electrical disturbance 
ution of the land circuits, 
5e apparatus on the land 
and key contacts, electrostatic or 
cuit leads, or from battery leak- 
oe и оа | conditions arise it js sometimes necessarv, under um ed 
ration of the land circuit itself | © arrangements, to rely largely on shouting down " interfe К 
transmitted from other circuits on the 
onnection the latter wil] be 
to he guarded against, though the 
e disturbance similar to that of the 


ircuits are led into the station by a 
at the exposed land line is at 
ant from any part of the aerial wire 


and wiring are located in the operating 
radio-telegraph HPparatus as possible, con- 
sets of apparatus manipun- 


onnections of the apparatus and 
telephone ex. 
raph stations as 


cuit apparatus under the 
thle to provide a t k 

&CTOSS 5рагк-одр. 
shape of a small telephone exchange | 2СГ08% the spark-gap 


nection should be made separately | Mtters. 
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carried out. If, in spite of these precautions 
appreciable, it may be minimised by shunting the contacts 
denser of about 1 mfd. capacity with a non-ind 
of about 500 ohms in series with the latter. 
There is also the reverse action to consider— viz.. 


line and Morse apparatus. 


are not very apt to occur; doubtless because of the b 
aerial oscillations by resonance and their extreme 
tion. On the other hand. if © plain aerial " transmissi 
form of transmission Involving pre-charging of the aeri 


inductive disturbances are liable to he created 
cireuits. 


"O far as inductive disturbances due to cou 
mitters are concerned, the precautions observed 
elimination of induction on the wirele 
in neutralising induction on the land circuit. 


l'elegraph Service except as purely temporary expedient 
of their emission of waves of a character у 


ratus is effected throughout with lead-screened calle, 


In such cases it is desirable to exe 


from commutator humming or sparking 


lirst place, the whole question of t 
The theoretical investigation of the 


Its practical realisation is quite another matter. — [t is too frequently 
overlooked that. the resonance curve obtained is really a mean of à 
number of curves of greater and less amplitude. In certain tracts of 
sea around the British Islands Where congested radio-telegraph 


| ciently from one another presents no insurmountable difticulties, but 
| 
і 
| 
i 
j 


stations. Although, under the International Radio-telegraph Con- 
vention, the range of wave-lengths allotted for ship to shore working 


is strictly limited and defined, it is fairly certain that no radical im- 


provement in working conditions can at present be expected id 2 

. D . Py А D Rd as я 
` a | system of allottino distinetive Wave-lengths for individual co 
To obviate these troubles, the following precau- |“. т Р 


stations. Many of the manipulative difficulties at present experi- 


enced in redio-telegraph working would, however. be largely reduced 
If less disturbing and тоге speedy types of transmitters were adopted 
‚ at certain Continental Stations. Much benefit would likewise accrue 
, from the adoption of а standard method of easily and readily Ferunt: 
ang the strenyth of antenna eurrent to suit the particular сае 
‚ tion on. hand. such às by a regulating coupling between tne close 
б eircuit and the aeria] circuit т coupled transmitters. sia E de 
| The problem of хе] clivity in radio-telegraph working E | 
| much more than mere tuning, and it will be well to consider the inter 
] lerence-producing elements under the following six heads : 
| (a) Electrostatic Futerference.——This is an effect which unde 
| Very rapidly with increase of distance of separation. It is gene | 
| more pronounced in transmitters of the open-cireuit type, ш " > 
the aerial system is charged up to a high potential prior to disci arge 
These may be conveniently designated 
charged aerial ^ methods in contradistinction to coupled es 
One well-known svstem in which the pe a 
| method is usually adopted— viz., the Lodge-Muirhead—wil : ne 
ре brought to mind. Excellent as are the results which have j 
| obtained with this system. both from the point of view of range 


. > n Я y " : : the special 
i | ME . | and syntonisation of stations when using 
C nd immunity from interference on tliüs-seore | communication and svntonisation of st: 


will usually be assured. An alternative plan is to “ double back ” 

the land telegraph wire and tind earth at à convenient distant point. 
(/) Interference from sparking at relay and key contact points will 

not usually occur if the scheme of twin wiring has been effectively 


* Abstract of a Paper read | 
trical Engineers. 


ast night before the Institution of Elee- 


es M ш ., 


devices adopted or invented by the promoters, practice ein 
that it is not advisable to attempt to work a Lodge-Muirhea à is 
ordinary coupled transmitter station using earth in too close pro: 
mity, or the result will be disastrous for the latter. | € 
Emphasis must be placed on the disability of the station Sd a 
cing interference at close quarters to “tune out" to the ne . 


: | . ce the 
| extent by dissonance, and it will only be possible to redu 


. interference is still 


by a соп. 
uctive resistance coil 


| ter the powerful 
electrostatic induction of the wireless transmitting plant on the land 


In the case of Wireless telegraph trans- 
mitters with coupled or closed circuit excitation, troubles of this kind 


uilding up of the 
Iv transient dura. 
On, ог any 
al system prior 
he used, strong 
on neighbouring 


pled wireless trans. 
above in regard to 
3$ receiver are equally effective 
Methods of trans. 
mission involving pre-charged aerials are banned in the British Postal 
| $. by reason 
ery prone to produce inter- 
Аз regards the reaction of the 
псу transmitting plant. 
m postal telegraph practice the Wiring of the low-frequency арра- 
This is found 
eflective in preventing sparking due to eleetrostatie induction whilst 
à quiet locality should be | further aiding in reducing the eflects of " back surges,” | 

| Commutator nipples are specially prone to occur in à penetrating 
and obtrusive form where power plant is installed for charging accu- 
telegraph working may be | Mulators, and are greatly accentuated during the process of cel] charg- 
(1) Direct interference by | mg. 
electrical interference. bv loo pletely from the Operating room. 
terference by waves from other 
(5) perturbances 


lude the charging circuit com- 
Where trouble is experienced 
during the ordinary running 
‚ Of the plant (apart from the charging of accumulators) it is desirable 
The direct | fo adjust the brushes whilst listening on the telephone receiver. 
Mutual Interference between Stations.—This іѕ а peculiarly involved 
problem in view of the number of variable factors concerned. In the 
uning and selectivity is involved. 
possibilities of selective signalling 
from contiguous stations by the use of wave-lengths differing suth- 
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trouble by greatly reduced coupling of the receiver or other special 
appliances. E 


(b) Plain Aerial Interference.—Interference by pre-charged aerials 
on distant stations is also of a very pronounced character. This 
effect cannot, of course, be due to electrostatic induction, but is 
doubtless determined by the character of the waves emitted. 


(с) Heavily Coupled Transmiltters.—' These give rise to interference 
both in respect of impurity of wave-train, due to forcing at the trans- 
mitter, and in respect of the well-known double wave emission. Very 
frequently, however, the former so overshadows the latter that no 
distinct trace of separate waves is perceptible at the receiver. Ш 
this category. it is feared, many of the continuous wave and even the 
quenched spark transmitters must be placed, unless they be con- 
nected in such a way as to reduce damping in the aerial system to a 
sufficiently small amount. This can, of course. only be achieved by 
sufficiently reducing the radiation coefficient of the aerial. 


(d) Lightly Coupled Transmittere.—These have most certainly 
proved themselves to occupy a premier position as regards elimina- 
tion of objectionable interference. Decrease of range of communi- 
cation governs the degree to which reduction of transmitter coupling 
can be carried, but for communication between fixed stations on a 
fixed wave-length this can be compensated to a large extent Бу 
sharply tunable receiving appliances for picking up the waves. For 
ship and shore communication a very light coupling is impracticable, 
both by reason of the diminution of range and because if sharp tuning 
is necessary there will be difficulty in getting into touch. There is, 
however, no good reason why all installations for coast and ship com- 
munications work should not be provided with “ stand-by " and 
* tune " adjustments, not onlv for the receivers, but for the trans- 
mitters. If such a scheme were universally adopted, the * stand- 
by " sides of the apparatus being used onlv for calling and look-out 
purposes and the " tune " sides for actual transmission and recep- 
tion of messages, a very great improvement might be looked for in the 
conditions of working to ships at sea so far as the British and Conti- 
nental seaboards are concerned. 

Even in coupled transmitters it will occasionally happen that the 
transmitted waves will be of à more obtrusive апа interfering char- 
acter than the degree of coupling would indicate. This is probably 
due to forcing and prolongation of the trains of oscillations in the 
closed exciting circuit, semi-continuous trains of oscillations being 
produced by an overplus of available energy from the transformer. 
When this is the case, the oscillations are of impure wave-form and 
give rise to impure wave emissions from the aerial system. Effects 
of this kind are much more pronounced where the capacity of the con- 
denser in the closed circuit is relatively small and a large type of high- 
tension transformer is used. Unfortunately, this scheme of trans- 
mitting plant appears to have heen rather largely adopted in Conti- 
nental installations. 


(e) Interference from Continuous Wave System.—With so-called 
“undamped " wave systems it becomes necessary. by reason of the 
small amplitude of vibration excited in the transmitting aerial, to rely 
to a much greater extent on the accumulative properties of the tuned 
receiver. It then becomes very necessary to provide closed receiving 
circuits of extremely small damping in order that the decreased 
amplitude of vibration may be compensated by making use of a much 
longer consecutive series of waves in the receiver. At first sight it 
might be supposed that a very. high degree of immunity from dis- 
turbance would be secured as between such a system and a neigh- 
bouring spark system with a small degree of dissonance in wave- 
length. ‘Though full tests have not vet been made on this point in the 
Post Office service, yet there is good reason for suspecting that the 
degree of immunity in neither direction is of a high order where the 
Stations are not greatly separated from one another. This is not 
altogether surprising in view of the “ forcing " action which governs 
the operation of the “ undamped ^^ wave transmitter, so-called. The 
term “ undamped " is surely а misnomer as any one oscillation con- 
sidered separately must be very appreciably damped and the damp- 
Ing necessarily tells on the purity of wave-form. “ Continuous wave 
transmitter " is a better term in this respect. in spite of the fact that 
absolute continuity is not necessaril y obtained. 


{Л Accidental Waves.—Interference produced by emission of acci- 
dental waves may sometimes occur if conductors in the neighbour- 
hood of the aerial wire, such аз the insulated sections of the stay 
wires or ropes to the mast, are allowed to spark to ground or to one 
another. ТЫз may happen by reason of the powerful electrostatic 
induction set up. When it occurs, the discharging conductors emit 
waves of a period determined by their own electrical constants. 


(9) Damping in Relation to I nterference.—The effect of damping per 
ве, so far as transmitters are concerned, is doubtless bound up with the 
influence produced on the purity of wave-form, and consequently on 


the interfering qualities of the transmitter. A more potent factor 
accruing from damping, however, may be the deformation of waves 
due to increased `* driving " or “ pumping " of energy into the oscil- 
lator to maintain the oscillations. No far as the receiver is concerned, 
experience shows that a moderately damped receiver is not nearly so 
selective in its action as one very slightly damped. 

In connection with the prevention of interference at the receiver, 
the well-known Marconi “ multiple-tuner ” is considered useful by the 
author. This instrument combines what are. at first sight, two 
methods of reducing interference, Primarily, the object is to make 
use of variable coupling while providing an intermediate circuit of 
very small damping. The end achieved by the use of the inter- 
mediate circuit, во far as interference reduction is concerned, is to 
enable the maximum benefit to be derived from the reduction of 
coupling. Without its use, since both the detector and aerial circuits 
possess considerable damping coefficients, it would not he feasible to 
reduce the coupling to so great an extent and stil! preserve signals of 
readable strength. . 

In contrast with coupling methods of reducing interference, various 
plans of divided circuits have been proposed or used in which the 
impulses conveyed by one branch are annulled by those conveyed by 
the other, except to the extent necessary for the interpretation of the 
signals required. In these methods the required signals are `° tuned 
in ` as against tuning out undesirable impulses. Fessenden's ^ differ- 
ential " method and N. G. Brown's " bridge " method are examples of 
this class. The basis of the bridge scheme is shown in the diagram 
herewith. Ifthe two branches of the divided circuit are absolutely 
symmetrical al] received impulses will divide equally and no etfect will 
be produced on the detector (which occupies a position corresponding 


m Earth 
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`` BRIDGE | SCHEME OF INTERFERENCE PREVENTER. 


to the galvanometer in a Wheatstone Bridge) A very slight dis- 
turbance of the balance by shifting the point of the earth-wire con- 
nection to right or left will determine signals on the detector from 
the branch best tuned to the received impulses. И these impulses 
consist of a sufficiently long train of waves discrimination is effected 
between these and any other impulses (even if of the same periodi- 
city) if such other impulses are of a more rapidly damped character. 
А “ valve receiver " interference preventer based on a similar prin- 
ciple has been patented by Marconi. 

It is not abundantly clear that devices of this kind possess advan- 
tages over, or involve any further principle than, that of reduced 
coupling. Greater promise of satisfactory elimination of disturbances 
and perturbations is afforded, in the writer's view, by the adoption of 
non-earthed direetive aerials, at any rate. so far as the shorter waves 
in practical use are concerned. For communication over short dis- 
tances between fixed stations, simple balanced directive aerials dis- 
posed to radiate in the line of communication give promise of very 
satisfactory results. These take the form of a vertical triangle, the 
apparatus being connected in circuit at the midway point of the base 
line, no earth connection being used. ‘The properties of such aerials 
have been very fully investigated by Bellini and Tosi and confirmed 
by Post Office investigations. 

The use of transmitters of high sparking rates or intermittency 
producing a constant musical note in the receiver lend themselves to 
acoustical methods of reducing interference both by reason of the 
possibility of resonating acoustically to the spark frequency and by 
the comparative ease with which signals of high and constant perio- 
dicity can be magnified at the receiving station. This method 
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appears to have been fully worked out Бу the Telefunken Company, 
but the plan has not yet been put to trial in the British telegraph 
service. ME 


Atmospheric. Electrical Perturbations.—The phenomenon known in 
operating parlance as “ X's." otherwise parasitic impulses or " atmo- 
spherics," presents a wide variety of characteristics depending upon 
the latitude in which they are observed, the season of the year, and 
the time of dav. They manifest themselves in the auditive wireless 
receiver аз à series of scraping. scratching or explosive noises of 
various intensities, and present distinet periodic characteristics in all 
latitudes, being stronger, more persistent and prevalent during the 
summer than the winter months. whilst they also present distinct 
periodie variation connected with the times of rising and setting of 
thesun. During thundery weather, especially in the early stages of a 
storm, they manifest themselves with great intensity and are fre- 
quently precursors of stormy weather. At periods of magnetic 
storms no exceptional characteristics are noted unless it be that they 
are then less marked than usual. | | 

Га winter months. in this country, these disturbances are rarely 
strong enough to interfere seriously with traffic whilst they are some- 
times totally absent. for davs together. The writer arranged for à 
series of observations to be taken simultaneously at all the coast 
stations in this country during the week commencing December 11. 
1910. By a happy accident during the week chosen for the 
observations atmospherie disturbances of a more than usually pro- 
nounced type for the winter months were experienced on two or 
three days. The results obtained show that these disturbances 
affected practically the whole of the British Islands, though they did 
not. apparently. possess the same characteristics of intensity at 
all places simultaneously. The charts are given in the Paper. | 

With regard to means of reducing interference due to “ atmo- 
spheries," no special devices are at present in use at the British coast 
stations, and it is problematical whether any entirely effective 
arrangement is possible, for the reason that а rough comprehensive 
kind of tuning adjustment is essential at these stations for their nor- 
mal receiving arrangement or “ stand-by " adjustment, in order that 
calls on a variety of wave-lengths from ships may not be missed. For 
actual reception of messages, however. the sharply tuned adjustment 
with variable coupling can be resorted to, and the intensity of disturb. 
ance thereby much diminished. Tuning alone does not appear to he 
hv any means a complete solution of the problem, doubtless for the 
reason that most. if not all, of the disturbing impulses have no specific 
wave-length or frequency of their own. They appear to be due to 
sudden changes in the electrical state of the atmosphere. 


Various devices have been proposed from time to time for elimi- 
nating or reducing these interferences. but, so far as the author 15 
aware, the degree of success attained ix not greater than is possible by 
the use of sufficiently light coupling combined with a " detuning о 
the aerial carried out on the following lines: (1) Reduce the coupling 
of the receiver to a minimum for good strength of signals having all 
circuits well tuned. (2) Throw the aerial circuit out of tune (preferably 
on the short-wave side) as much as possible consistent with preserving 
the signals well above the minimum readable strength. (3) Increase 
the damping of the aerial system (by suitable resistance inserted) 
to as great an extent as possible without reducing the signals below 
readable strength. 

The comparative immunity of wireless stations from actual damage 
by direct lightning flashes is rather striking in view of the exposed 
positions and nature of the constructions. 


Perturbances of Wave-Propagation Efficiency of the Dielectric 
Medium.—These exhibit almost the same characteristics of irregu- 
These variations of range are not 
found to synchronise definitely with the periods of atmospheric dis- 
turbances, though it may well be that more disturbances are observed 
when the range extends. The author has, however, observed these 
remarkable variations in range on nights when ^ atmospheries " 
have been conspicuously absent. Communications taking place at 
ranges of less than 100 or 200 miles appear to be rarely, if ever, т- 
fluenced by this phenomenon in these latitudes. and it does not, 
therefore, greatly concern the working of coast stations. ТЕ appears 
probable that the phenomenon is closely connected with changes of 
an electrical nature occurring in the upper regions of the atmosphere, 
and the author ventures to suggest as a possible clue that the effective 
receiving range of a station is determined, not so much by the height 
of its aerial system as by the height from which it will experience 
inductive influence, or. in other words, the height to which the lines of 
electrie strain emanating from the aeria! under the influence of the 
atmospheric potential gradient will persist. 

In an appendix are given the observations of atmospheric 
disturbances at radio-telegraph stations from December 1] to 17, 


1910. 


larity as atmospheric impulses. 
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CHARACTERISTICS ОГ THE THREE-PHASE SERIES 
COMMUTATOR MOTOR.* 


BY R. RUDENRERG. 


Summary.—The properties of the three-phase commutator motor 
with a series characteristic ure here considered in an elementary way 
the deductions being based on the ideal motor without leakage or 
losses. Ву this means а clear insight into the characteristics of the 
motor is obtained, and tests results are added to show how nearly the 
practical motor agrees with the ideal. 


The three-phase commutator motor, brought out by Gürgesgin 
1891, has long been neglected. Of late years, however, the need for 
a variable-speed three-phase motor has become prominent, and in 
the beginning of this century Winter, Eichberg and Blondel showed 
how the three-phase commutator motor could be given the charac- 
teristics of a variable-speed shunt motor. The same motor with a 
series characteristic has been investigated by Latour and Osnos, and 
more recently by Jonas, Dreyfus and Hillebrand, 

The properties of the three-phase series motor are dealt with here 
in a more elementary manner than by the above authors, since only 
the main phenomena have been taken into account and all secon. 
dary influences neglected, consequently the effect of the following 
five influences will be disregarded :— 

1. All losses in copper, iron or commutator. 

2. All magnetic leakage. 

3. Saturation at high densities, i.e.. the characteristic will be taken 
as a straight line. 

4. Deviation of flux curve from sine wave. 

5. Short-circuit currents in the coils undergoing commutation. 

All the chief properties of the motor can now be deduced. 


In Fig. 1 a three-phase series commutator motor is shown dia- 
grammatically. The currents traverse the winding st of a normal 
three-phase stator, but instead of combining at a star point, they 
are led into the winding a of a normal continuous-current arma- 


L 
Fic, 2.— DisTRIBUTION OF CURRENT 
IN THE ARMATURE. 


Fic. 1. — Tl HREE-PHASE SERIES 
COMMUTATOR MOTOR. 


ture by means of the commutator and brushes b. For every pole- 
pair of the motor, there are three brushes on the commutator equi- 
distant from one another, viz.. at 5 of a pole-pitch. . 

The distribution of the current in the armature is shown in Fig. 2. 
The armature winding forms a mesh connection and the currents in 
each phase are denoted by 1, 2and 3, and flow in opposite directions 
in the upper and lower layers of the winding. ‘The resultant dis- 
tribution of the current in the armature is shown by the ares drawn 
without the circle. Since in making a closed tour through the 
winding the currents in the conductors are reckoned as positive, it 
is seen that the current at the brushes will be the difference of the 
currents in two paths. Since. further, from Fig. 2 the magnetic 
efiect at the periphery is also due to the difference between the cur- 
rents in two paths, it follows that a continuous-current armature 
traversed by a three-phase currevt—either at rest or revolving—pro- 
duces a uniform rotary field in precisely the same way аза normal 
three-phase rotor winding. The position in space of the phases of the 
rotary field depends on the brush position and oan be shifted by 
moving bodily the whole brush rocker. 

In the present article, it will be assumed that the number of 
active turns on the stator and rotor are equal. If now the brushes 
in Fig. 1 are brought directly in line with the phase st, the stator 
and rotor currents will neutralise one another magnetically at every 
point on the circumference, since the rotor and stator—which 
possess the same effective current systems—act ауана one another 
in this position. Hence complete local compensation exists and no 
magnetic field can be set up. This position of the stator brushes 
will be referred to as the short-circuit position. Since no field can 
arise, the torque will be zero. This arrangement corresponds entirely 
to a short-circuited transformer, which yields no power. 


* Abstract of an article in the « Elcktrotechnische Zeitschrift.” 
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^ If the brush system is rotated 180 electrical degrees round the 
commutator, that is, over a pole-pitch, the stator and rotor currents 
now support one another at every point on the circumference. The 
current systems again coincide, but now work together, so that a 
magnetic field is produced, corresponding to the sum of the stator 
and rotor turns, In this position, also, no torque can occur, because 
similarly directed currents are opposite to one another over the whole 
periphery. The arrangement, therefore, corresponds exactly to a 
transformer on no-load—hence this brush position will be denoted 
as the no-load position. 

In all other brush positions, e.g., that shown in Fig. 1, where the 
brushes are displaced by angle a from the short-circuit position, 
the stator and rotor currents produce a flux, which sets up & useful 
torque with the currents creating it. With the above assumption 
of a sinusoidal distribution of the current or flux in space—which 
is usually quite justified with normal three-phase windings—the 
stator and rotor currents can be represented vectorially, as shown in 
Fig. 3. The vectors 7, and i,, represent the equal effective ampere- 
turns on rotor and stator, and enclose an angle, «, equal to actual 
displacement of -&heiz-directions from one another in the motor. The 
:space diagram in Fig.3 is solely for the representation of the sinu- 
.soidal current systems in the motor and is quite independent of their 
time relation. Since tho rotor and stator are in series, the currents 
must be in phase with respect to time, and the same will hold for 
all other current diagrams based on Fig, 3. The diagram, moreover, 
is quite independent of either direction of rotation or speed. 

When а is zero, the vectors ?,, and ir neutralise one another—this 
is the above-mentioned short-circuited position. For any other 
value of a the currents form a resultant i,, which produces a flux 
ф in phase with it. This is the main field of the motor. In space, 
the maximum induction in the gap is displaced a half pole-pitch 
along the periphery from the maximum current. The flux vector, 
therefore, must be displaced 90 deg. from the magnetising current 
i, in the space diagram, Fig. 3. As seen from Fig. 4, the main field 
ф of the motor only exerts a torque on current systems which are in 
phase with it in space; on current systems perpendicular to it 10 

.space, it has, in tofo, no action. Hence the vector ў іп Fig. 3 


Fic. 3.—SPAcE DIAGRAM OF 
CURRENTS 1х MOTOR. 


Кїз. 4 —СоввЕехтз AND FIELDS 
IN MOTOR. 


forms the energy component of th» stztor and rotor. The torque of 
the motor therefore, is proportional to $, and Ф, or, since the latter 
13 proportional to the magnetising current, with a straight-line 
characteristic, the torque will be proportional to i, and i,. 

Let C denote the various constants of the motor—to be deter- 
mined later—then the magnitude of the vector i, is 


т„==С,Ф « e . e. е • . . (1) 


and the torque will be 


D= С, P е . . » , . . (2) 


By means of such a diagram the clearest insight is obtained into the 
way the torque is produ:ed in a commutator motor; the torque is 
directly proportion 1] to the area of the triangle in Fig. 3, and for a 
given current would only depend on th» anglea. From this triangle 
we have | 

i, — 2i, tan D: © Ur ес o 09) 
whence, from equations (1) and (2), 


D= ti? cot r= gt cot > ... « (4) 

The torque is here given as dependent on 4, since this is easiest 
calculated for a noioe. 

Next, it may be observed that the stator current ¢,,, Fig, 3, is the 
resultant of the energy current 7,, and half the magnetising-current 
1.5 Whilst in induction motors the total magnetising current Hows 
on the stator. H>»1ı:ə the magnetising current of a three-phase 
series motor is oily hf that of the same machine as induction 
motor (or as con плі ог motor with the brushes short-circuited). 
The power-factc, th2rsfore, is considerably improved by the series 
connection. | 

The main field Ф of the motor depends on the applied pressure 
and the зрее 1 of t1» notor. Let n, denote synchronous speed and 
n the actual spee l, ther the magnitude of the stator pressure 1s 


P,,=Cgnob, e ө èo о о o >œ (5) 
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and the magnitude of the rotor pressure is 
Р. =С:(пу— п)Ф. е e . Г] e e е (6) 


Both pressures are proportional to the main frequency. Whilst, 
however, the stator frequency is always constant, corresponding to 
п, the rotor frequency is proportional to the slip. Owing to the 
commutator, however, the currents and pressures at the brushes are 
given the same frequency as the stator. 

Dividing equation (6) by equation (5) the ratios of the pressure: is 


P. mQ—n n 
a n; = ae ° . о (7) 
or the speeds ar» related as 
n P, P,—Ps 
Slee № ие. 
Ho | Р,, pur v) 


Inserting equation (5) in the formula for the torque (equation 4) 


D—-CP"*e, . .. e... (9) 

Thus the torque only depends on the pressure and brush dis- 
placement, 

When the brushes are in the short-circuit position the rotor and 
stator pressures will exactly oppose опе another. With the brushes 
displaced by an angle, a, in electrical degrees, in the direction of 
rotation of the rot wry field, the pressure at the brushes will appear 
a degrees later, so that the armature pressure now lags a degrees in 
time behind the stator pressure. Numerically both pressures retain 
their magnitude, independently of the brush position, so that at rest, 
for example, they form the diagram in Fig. 5, when they are equal 
in magnitude. The vectorial sum of P, and P,, is maintained in 
equilibrium by the applied presaure P, 


Rotation with ^ 


OF PRESSURES, 


We will now s22 how the motor behaves when the applied pressure 
and brush position are miintained constant and only the speed 
varied. From equation (7) tha ratio of P, to P,, varies when п 
varies In Fig. 6 is shown how the apex of the pressure triangle 
moves over a circle, where the angle a at the periphery subtends 
the chord P. The radius of the circle is 


— P M 1 

Эз, + (10) 
The circle diazram can be similarly drawn for any othe: brush posi- 
tion, from which a complete insight into the working of the motor 
under all conditions is obtained. Each point on the circle corre- 
sponds to a definite ratio of rotor to stator pressure, and from equa- 
tion (8) to a definite speed of the motor. Also from equation (9) the 
torque at any speed can be found by inserting the value found for 
Р... The left part of the circle corresponds to normal working; as 
the apex moves round from the top of the circle the rotor pressure 
decreases, whilst the speed rises until the latter equals synchronism. 
In this last-mentioned position the rotor pressure is zero and the 
stator pressure coincides with the applied pressure. Passing further, 
the rotor pressure again increases, but in the opposite direction, and 
at the lowest point on the circle tho two pressures are equal and 
double synchronous speed is obtained. Beyond this the speed rises 
gtill higher whilst at the same time both the stator pressure and tho 
torque approach zero. 

Whilst the above corresponds to rotation in the sme sense as the 
rotary field, the right part of the circle represents motion against 
the field. In both ways the machine can work as motor or generator, 
for the direction of the torque in the three-phase series motor doe: 
not depend on the sense of the rotary field, but—as pointed out by 
Górges—only on the direction of the brush displacement from the 
short-circuit position. It is hest to work with the rotor revolving 
in the same sense as the rotary field, to keep down the iron losses 
and currents in the coils short-circuited by the brushes. To obtain 
this it may be necessary to change over two of the motor leads. 


D 
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From the diagrams the phase-displacement between the current 
and applied pressure can easily be deduced for every condition the 
motor works under. In the present machine. where it has been 
assumed there is no leakage. only the magnetising current causes г 
phase displacement; the power factor of an actual machine will 
therefore be reduced according to the value of the leakage. 

Both in the stator and rotor windings the energy current is—by 
definition—in phase. with respect to time, with the pressure at the 
winding. Now, we saw in Fig. $ that in the stator, for instance, 
the energy and the total current were at a space angle of а/2. On 
account of the uniform rotary field, all the space phase relations of 
the ourrents in а winding also hold for the time relations of the сиг- 
rent components in the winding. Hence the actual stator current 
always lags a/2 behind its energy component and therefore behind 
the stator pressure. as shown in Fig. 7. Exactly the same displace- 
ment, only in the opposite direction, also holds for the rotor pressure. 
From Fig. 7 it is seen, straightaway .that when the motor 13 at rest 
the phase displacement between the current and applied pressure is 
90 deg., and no work is done. In the stator winding itself work is 


a : 
done, because here the angle of lag is only ,. This power 15 trans- 


mitted inductively to the rotor and thence returned to the line 
electrically at the phase angle — а, 2. Тһе diagram shows this very 
clearly. 

When the motor starts to move, the vector of the stator pressure 
moves over the circle and the phase difference becomes less and less 
until at synchronism it equals a 2. The power-factor is 


a 


COS a= OS. e er or or ot n (11) 


Owing to tbe relation between the power-factor and the brush 
position, it is advisable in the three-phase series motors to move the 
brushes as little as possible out of the short-circuit position. With 
а normal displacement of a= 30 deg.. the high value of cos $,— 0:07 
is obtained ; with a-- 60 deg., on the other hand, cos ga falls to 0°87. 

As the speed rises above synchronism the power-factor keeps on im- 
proving, and at twice synchronous speed the main pressure and cur- 
rent come into phase. Above this speed the power-factor is leading. 

lf the machine is run against the rotary field the power-faetor 
will always be bad. 


Ее. T.— POSITION OF CURRENT AND PRESSURE VECTORS. 


Since the three-phase series machine is compensated at double 
synchronous speed, that is, produces its own magnetising current, it 
will run in this condition also as a self-excited generator. It can 
also be shown that this is also the case when saturation and the 
losses and leakage are regarded, provided the latter are the same for 
rotor and stator. When, therefore, the effective rotor and stator 
turns are equal the machine is self-exciting at double synchronism. 

Hence if we brake such a machine electrically on resistances, in- 
ductances or on itself, or on the mains by reversing the direction of 


rotation, it will deliver, as a self-excited machine, three-phase cur- | 


rent at а frequency corresponding to half its speed. The brake 
action can be easily adjusted by shifting the brushes. 

We will now consider the properties analytically which have been 
explained above by means of vector diagrams. The magnitude 
of the applied pressure is‘ from Fig. 6, 


P= P, 4 P3—2P,,P, cos a. 
Introducing the rotor pressure from equation (7) we have 


п 
Ro p,(1- d == sP.» 


where s= 1—2 is the percentage slip, whence 


° p?—P?,(1+s?— 28 cos a) А е P ә (12) 
We сап now express the torque of the motor in terms of the 
pressure P, and get from equation (9) 


D— | ii (3s cos u’ 


The machine constant C can be replaced by tbe normal data of 
the motor, that is, by the normal pressure Р., the normal brush 
displacement a)==30 deg. and the normul torque Do, occurring at 
synchronous speed 7, and angle ag. 


Then D, 


С = a 
P?, cot o 
во that we get the following relation for tbe torque, 
a 
р: cot y ] 
er м ы >» è о (13) 
D, P, а, 1+8?— 28 cosa 
cot 9 


Thus the torque of the series motor—like that of all electromag- 
netic machines— varies as the square of the terminal pressure. It 
also depends on the speed and brush angle a. To get a clear idea 
of this relation the torque and speed for different values of a are 
given in а quite general way in Fig. 8. 

Putting the speed n in equation (13) instead of the slip, we get 


B a 
n m P? cot Z 5 
= =к= сова + D Pè —— — sim а... o (14у 
" cot 5 


In Fig. 9 the speed is shown аз a function of the brush position: 
for constant torques, à form which is very convenient. 
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Fic. 8.—SPEED AS FUNCTION OF TORQUE FOR CONSTANT BRUSH 
POSITIONS a. 


This series of curves exhibits remarkable characteristics. At 
small brush displacemehts, or at high speeds, they are similar to- 
the curves for direct-current series motors, and are what we might 
expect from analogy for the three phase series motor. The speed 
falls gradually as the torque increases, and is easily adjusted by 
shifting the brushes; increase of a reduces the speed. At low speeds: 
or large brush displacements, however, these curves turn back, so 
that increasing torque is accompanied with increasing speed, a 
condition, of course. which is unstable. 

The limit of stability is shown by dotted lines in Figs. 8 and 9. 
The speed n, at which instability occurs, is easily found from: 
equation (14), viz., when the root becomes zero, or 

Na 

No 
Thus the speed n, only lies near standstill with very small values 
of a. 

Hence, although the three-phase series motor can, by suitable 
brush position, yield a powerful starting torque, it cannot be kept 
at low speeds—it accelerates until the limit of instability has been 

assed. 

This instability, however, ean easily be avoided. How this is 
done is best seen by finding the cause of instability. Referring to 
Fig. 10, we know that the torque for a given brush position is pro- 
portional to the square of the stator pressure, which, for the motor 


at rest, is represented by P,. It is clearly seen from the diagram: 


now that as the speed rises the stator pressure increases until it 
becomes equal to the diameter of the circle, that is, at first the 


torque increases with the speed. The position of maximum stator’ 
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pressure P, is shown dotted in Fig. 10 and forms the limit of stability. 
Hence, to secure stability at low speeds, it is only necessary to 
satisfy the condition that the stator pressure can never come to the 
right of P,, that is, to make the stator pressure greater than the 
rotor, when at rest. For stability, therefore, the effective stator 
turns must be greater than the rotor turns by a certain amount. In 
this way stability can be obtajned at very slow speeds. 

This device is not necessary for fans and similar drives where the 
torque varies as the square of the speed, for it is seen, from Figs. 8 
and 9, that the curve of fan torque cuts the speed curves in stable 


positions. Fig. 9 further shows that the fan speed cen be varied . 


over a wide range by shifting the brushes. 
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Fic. 9. SPEED AS FUNCTION OF BRUSH POSITION FOR CONSTANT TORQUE. 


Similar series of curves to those above can also be drawn stator 


and rotor pressures as functions of the speed and brush position. 


From equation (12) it is seen that the former only depends on these 
two variables, whilst the rotor pressure follows by multiplying by 


the slip s. 
The total current I is best calculated from the diagram in Fig. 3. 


Since the torque is proportional to the area of the triangle, and this 
latter depends on the magnitude of the motor current, 
D=CyI? sina; 


the ratio of the motor current to the normal is 


I D sin a, 
I-A репе M dede ce See. ce (ШӨ) 


А series of curves can now be drawn showing how tbe current varies 
with the speed and brush position. 

Similarly the phase-displacement can be easily shown to depend 
solely on the brush position and speed. Thus the power factor is 


a 
(1—5) cos 5 


(17) 


сов ф= 


^/1--s3—2s cosa 

for which a series of curves can be drawn. At rest, cos ф=0: at 
Š a n . А 

synchronism cos ¢=cos , and at twice synchronism unity. At 


speeds above synchronism the phase displacement is very small. In 
actual motors the leakage will decrease cos ¢ somewhat, whilst the 
losses will increase it. 

It should be remembered that the above have been deduced with- 
out considering saturation, which ha: no effect, nor has the length 
of the air gap. These only affect the normal values denoted by the 
suffix 0. 

It is also possible to obtain unity puwer factor at speeds below 
twice synchronism. In Fig. 11 is repeated the diagram in Fig. 3, 
where it was shown that the space angle between the stator energy 
purrent i, and the total stator current i, is always equal to the 
time angle between the stator pressure and the main current. At 
synchronism, where Р, = P, the angle $, between i, and i, always 
equals the phase-difference. To reduce this angle the apex of the 
triangle must be moved upwards and Фо becomes zero when i, is at 
right angles to Ф and in phase with iu. Complete compensation now 
takes place at synchronous speed and the total magnetising current 
comes from the rotor. If the apex is pushed still higher the current 


will lead at synchronism and compensation will take place at a speed . 


below this. To obtain this new current diagram the rotor and 


stator ampere turns must be altered, and since both are traversed 
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by the same current the number of effective turns on the rotor must 
be made greater than on the stator. This, of course, is contrary to 
the condition for stable working at low speeds and will be discussed 
in a future article. 
Tests taken on a motor of 13 H.P. and 1,000 revs. per min. syn- 
chronous speed with the same effective turns on the stator and rotor 
showed good agreement with the results obtained from the above 
formule. For very high saturations (ideal tooth density — 26,000) 
the speed, torque : nd currents curves exhibited good qualitative 
agreement, whilst for moderate saturation the results obtained Бу 


Synchronism 
Fic. 10.—DIAGRAM OF STABILITY. 


Fic. 11.—DIAGRAM SHOWING 
COMPENSATION. 


| test and calculation gave good quantitative agreement. The cal- 
culated power factor, however, was in good agreement with the 


measured under all conditions. 


е 


THE LIGHTING OF THE ALLEGHENY COUNTY 
SOLDIERS’ MEMORIAL.* 


BY BASSETT JONES, JR. 


Summary.—The artiticial lighting of this building has been carried out 
on novel lines, electric lamps of various typ2s being employed so as to 
combine with the general colour scheme of th? architecture. 


This memorial is located in that district of Pittsburgh known a: 
Oakland, and the structure is an imposing pile of majestic proportions, 
in many ways reminding one of the famous tomb of Halicarnasus. 
The main auditorium is a large room 120ft. clear span in the square and 
65 ft. from the centre of the floor to the ceiling. The floor slopes to a 
stage at the rear. А large gallery extends around three sides of the 
room. This auditorium is lighted during the day by seven immense 
one-piece plate glass windows in each of the four walls. While the 
exterior of the building is almost severe in its simplicity, the interior. 
particularly the foyer. memorial corridor, auditorium and banquet 
hall are rich in decoration and ornament and are exceedingly rich ‘in 
colour, marking a very daring departure from modern practice. It 
їз. therefore. not surprising if the feeling on the part of the visitor 
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when first entering the memorial building is one of wonder. The 
sensation produced is too new and unwonted not to be at first the 
cause of instinctive repulsion unless a keen imaginative sense can 
off-set the effect of novelty. One is confronted by bewildering 
patterns in reds, yellows, greens and blues; in the mixed pigments. 
mauves, lilacs, сагтіпез. oranges and golds have been used lavishly. 
Bands of geometric patterns in yellows against a scarlet background. 
mouldings picked out in blues and greens, scarlet wreaths and fe;- 
toons bound with yellow against a pale blue panel, and so оп. But 
so carefully have the tones been selected and blended, so thoroughly 
have the laws of colour harmony been followed, that it is rarely that 
а second view will leave aught but admiration in the mind of the erst- 
while critic. 

From the above account of the general design of the building some 
conception of the nature of the lighting problem can be gathered. 


The illumination itself—not only the light sources, but the actual 


* Abstract of а Papor read before th» New York Section of the Illue 
minating Engineering Society. 
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light effects— is employed, both in colour and character, as an integ- 
ral part of the decorative treatment. The light not only enables one 
to see the design. but of itself becomes a part of the design. The 
author believes that never before has this idea been intentionally 
carried out to such an extent. The purpose was to use electric 
lamps in such a way as to give the best possible value to the decorative 
quality of artificial light. combining in the general colour scheme the 
colours of light emitted by various forms of lamps so as to produce a 
harmonious effect. The idea that gave rise to the conception was 
aroused by the decorative value of many recent coloured electric 
signs. It is. of course, only in comparatively few instances that the 
use of coloured light in the design can be attempted. but. there are 
веуегг| interiors, notably in theatres and other similar auditoriums, 
where some such treatment would be desirable. 

The effect of shadows was studied with great care. and the results 
show a sharpness of detail and a correctness of perspective under 
artificial light that has not often been obtained. This is particularly 
true of the fine relief ornamentation on the auditorium ceiling. which. 
in spite of the great distance from which it is seen, stands out with 
greater distinctness under artificial light than by daylight. An idea 
of the interesting contrast between the »ppezrance of this ceiling by 
dav and by night can be obtained from Figs. 1 and 2. 

The results required of the illuminating equipment were so varied 
and so novel that the writer found himself quite lacking in data 
applicable to the problem. 
installation was the pertial lighting of the auditorium and the entire 
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Fic. 1.— AUDITORIUM CEILING BY DAYLIGHT. 


lighting of the banquet hall through sashes of gloss let into the ceiling 
Construction. И was demanded that the light flux through these 
Rashes should be so distributed thet there should be nothing in their 
appearance to lead the beholder to appreciate the fact that the light 
originated at givea points above them. Several model reflectors 
with reflecting walls extending dawn to the edge of the experimental 
sish were therefore built of white cardboard. and the writer experi- 
mented with these models in the hope of finding some wav of avoid- 
ing" spots " or streaks of high brilliancy without excessive losa of 
flux. Various lamps were used. but it soon appeared that with the 
lamps hung over the sash. the greater the " downward” candle- 
power the more brilliant the *“ spots.“ Finally. the spots were 
entirely obviated, апа the efficiency was considerably increased by a 

particular arrangement of box reflector. | 
The general character of the retlector having been determined. the 
next point to be considered was the selection of a sash glazing which 
would diffuse the flux transmitted so as to produce the proper shadow 
effects in the relief mouldings surrounding the sashes and in the 
mouldings used to decorate the sides of the soffits. This was found in 
two types of sheet glass. The colour scheme of the ceilings of both 
the auditorium and the banquet hall required that the colour of the 
M не be a golden tone. This colour could be obtained 
y using a sash glass containing relatively little colouring 
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matter (thus reducing the loss through absorption) and a low-effi- 
ciency lamp giving a maximum of light in the yellow, or by increasing 
the colour in the sash glazing and employing a high-efficienoy lamp 
giving a relatively white light. The best results obtainable with 
commercial lamps resulted from the combination of tungsten lamps 
and a sash glazing of the 45 amber tint. The carbon arc lamp was 
considered and abandoned due to the inherently low efficiency of the 
alternating-current lamp and the great loss in the sash due to ехсев- 
sive colouring matter required to correct the colour of the light. The 
flame arc would be too noisy. and in addition its flickering would 
destroy the solid luminous appearance of the sashes. The finishing 
coat of the interior of the reflectors consisted of an imported zino 
oxide ground in turpentine only. | 
The view of the ceiling of the auditorium could not be obstructed, 
so that the use of hanging lighting fixtures had to be avoided. The 
treatment of the ceiling centres around the architectural centres. 
These consist of circular panels of rich pierced plaster ornament above 
each of which are suspended two 18-ampere flame arc lamps, во 
located and equipped as to cause the plaster lines to stand out in bold 


, relief against a brilliant flickering background. The general effect is 


One of the principal requirements of the | 


that of a scintillating jewel of intricate pattern. A group of glass 
sashes is arranged around each of the flame arc panels and forms a 
design of geometrical surfaces broken up into small figures by the 
sash frames. А box reflector is placed over each sash. 

Each of the main rectangular panels. consisting of a flame arc 
centre and its group of sashes. is framed by a concealed nitrogen 
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Fic 2.—CENTRAL PANEL OF AUDITORIUM CEILING BY NIGHT. 


vapour tube lamp provided with a reflector that projects the light 
through a slot entirely surrounding the panel. Each panel is thus 
bordered by a band of rose-coloured light. The ornamental plaster 
mullions separating the sashes in each panel are provided with 
plaster rosettes equipped with exposed incandescent lamps employed 
to accent architectural features and show off the elaborate decora- 
tive treatment of the plaster work. Glass panels are located close 


to the side walls. one over each window. and over each isTprovided a. 


parabolic reflector containing a 400-watt mercury arc. The light 
from these lamps is directed against the walls of the room and 


through the windows, and is so modified by the glass in the panels аз. 


to acquire a pale sky blue tone. 

No one wlio has not seen this room lighted can imagine the gran- 
deur of the effects. The nitrogen-vapour tube lamps. mercury arcs 
and flame arc lamps are used solely for effect. efficiency not being 
considered. since the particular effects desired could not be obtained 
in any other way. То use incandescent lamps with colour screens 
in place of nitrogen tubes and mercury ares would require the use of 
very expensive screens of specially burned glass, and, of course, no 
substitute can be found for the flame arc lamps that will give a 
scintillating flux. 
rosettes under the ceiling. but the great intrinsic brilliancy and ex- 
cessive whiteness of the light from these lamps, when contrasted with 


Frosted-tip tungsten lamps were first used in the: 
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the generally soft yellow tone of the rest of the illumination. pro- 
duced unfortunate results and with the exception of the centre lamp 
in each group, they were replaced with 8 c.p. frosted-bulb carbon- 
filament lamps. 

Thirty different effects can be obtained in the lighting of this 
ceiling. all of which are interesting. The most remarkable effect is 
obtained by using only the nitrogen-vapour lamps and flame arc 
lamps. The ceiling then appears like а huge decorative grate above 
which great fires are burning. The maximum intensity on the floor 
then reaches 0*7 ft.-candle. Adding the mercury-vapour lamps to 
this combination does not change the illumination on the floor. due 
to the form of the reflectors used with these lamps. but the effect 
produced is most weird and profoundly alters the colour of the walls 
to а grey blue. The light from the nitrogen-vapour lamps so com- 
pletely detaches the panels from the ceiling that thev appear actually 
to float in their frames and the slight flickering of the light that 
sometimes occurs seems to set them moving. 

The maximum intensities of illumination on the floor for different 
combinations were as follows :— 


LIE SX x ———————É— 3-82 candle-ft 
Ex posed incandescent lamps and sashes ......... 310 n 
MASHED OV. аа E RINSES 1-46 — ,. 
Exposed incandescent lamps only ............... 74  . 
Nitrogen tubes only а... 040  . 
Flaming are lamps only ние: 030  . 


These readings were taken directly after the work was completed 
and with a large amount of accumulated dust. and dirt on the sashes, 
ко that the loss due to dirt amounted to at least 20 per cent. of the 
lamp flux. 

The lighting of the banquet hall was à comparatively simple 
matter compared with the lighting of the auditorium. There are 49 
glass sashes in the banquet hall ceiling. each sash forming the top of a 
ceiling coffer. The area of each sash is 25 sq. ft.. from which 10 per 
cent. should be deducted for sash bars and mullions. leaving 22:5 sq. 
ft. net glass area рег sash—a total glass area of 1.100 sq. ft. Above 
each sash is a box reflector similar to those used over the sashes in 
the auditorium ceiling. Each reflector containe | eight 40-watt clear- 

bulb 112-volt tungsten lamps. 


ON RESISTANCES WITH CURRENT AND POTENTIAL 
TERMINALS. 


(Continued from paye 1007.) 


ВУ С. F. С. SEARLE, M.A., F.R.S. 


Summary. —Although conducting systems with current and pote ntial 
terminals have been in use for many years, the general theory of con- 
duction through such systems has received little attention. The usual 
proof of the important theorem that current and. potential terminals 
may be interchanged without affecting the Р.О. on the main resistance 
involves the condition that the whole of any one junction is at the same 
potential. This condition is approximate lv satisfied in the case of a 
network of fine wires, but not in a " low resistance " or ^ shunt." Та 
dealing with such a system we need a proof of the reciprocal relation 
which shall be independent of the form of the system. Helmholtz has 
given such a proof, and a simple, direct one is here given due to Heavi- 
side. Dr. Bromwich. employing Green's theorem, also gives a solution. 
Useful information regarding the properties of conducting systems with 
three and four terminals is obtained, and it is shown that a triangle of 

“resistances may be replaced for all purposes by a three-raved star of 
resistances. In the case of a four-terminal resistance we can construct 
even low resistance systems such that the want of infinite conductivity 
at the junctions can produce no sensible error. The discussion of the 
design of such resistances shows the great adv antage of connecting each 
current and each potential terminal to the main resistance by a rod or 
wire, the length of such being at least three times its greatest width. 
The resistance of such a system is very definite. In the case of low 
resistances capable of carrying currents of the order of 1.000 amperes 
slight changes in the connections at the terminal lugs have been found to 
produce appreciable changes in the P.D. on the main resistance. These 
defects are easily remedied. Potential ** tongues” in sheet resistances 
are shown to be an adv antage. For the comparison of four-terminal 
resistances with other resistances five methods are discussed, the most 
important of them being the Thomson bridge, which possesses an advan- 
tage not previously realised. 


x 12. Conducting System with Four Terminals.—If Va, Vg, Vo, 
үр һе {һе potentials of the terminals А. B, C, D when the cur- 
rents 2, to, 1; enter the system at A, B. € respectively, and the 
current 1, 4-2, 4- 14 leaves at D, we can write 

Va — Vp "tit Tol ial 
V B—V D773! 17291 a Taglg; 
V с— Vp — rg, + "зә + 73343 
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The nine resistance coefficients гүү, 7, ....are not all independent, 
for, as we shall now show, thev are connected by three relations. 
Since [AB . CD] is the value of Va— Vs when 1 — 1, —0 and 
15— 1, we have (AB . CD]«,4— г». 
Since (CD . AB] is the value of Vc — Vp when 7 =1, = — 
14 —0, we have 
1 " 
By the reciprocal relation [CD . AB]- (AB . CD], and thus 
rs 31 — |. 32 — = Гуз — 753 э Ф е е е . (1) 
iila the equations [BC . AD]- (AD . BC] and [AC . BD] 
—[BD . AC] lead to the results 
Vay Ѓур = ==; Fio — lia e. * . * . P (2) 
е е . Ф (3) 
Solving the last three equations for r3», Туз, Го, we find 
Гуз Va To = r1 » . e . (4) 
Thus, the nine coetlicients are reduced to six. The equations 
connecting the potentials with the currents now become 
Va — Vp nghi trials + Mats | 
Ув— Ур= + i rola t Foals | б ° ° . (9) 
Vo = Vp rli + Роз d 13323! 
| When ly and г; are zero, V4 — Vp. Vg— Vp, Ус — Vy are post 
tive, since D is the point of lowest potential when a positive 
current enters at А and leaves et D. Hence, rj. rj? and гуз are 
positive. Similarly, we can show that rj, Таз and rog are posi- 
tive. Hence. all six of the resistance coefficients are positive. 
Further, when a current enters at A and leaves at D—z.e., 
when ғ, aud г; are zero—both Va — Vp and V4 — Ус are positiv е, 
since А is the рош of highest potential. Hence 


Гро Из = Рр Куз e " 


зо = Гоз. 


M ЗИ з) 
Similarly Гү» < Vag. PY < Fa» е . . О . Ф (6) 
апа rigs Fas: Fas < 733 


$ 13. Relations Between. Resistances.—The six coefficients can 
be expressed in terms of the six two-terminal resistances [АВ], 
[AC], [AD]. [BC]. [BD]. [UD], where, in the notation of this 


Paper. [AB] denotes the resistance of the svstem measured 


between the terminals А and В. Thus [AB] is the value of 
Va— Vy when unit current envers et А and leaves at B, so that 
у =1. a= l and (420: and similarly for the other five resis- 
tances. Hence. we find by (5), § 12. 
LABI sry tse 25s [ВО] ns 25 
[AC] ^r 03-25. TAD] rg. [BD] — ray. (CD] = >з. 


Solving these P we obrein 
и [АЙ n,-2[BD] = [Ср]. 
= M[AD] -[BD]- [AB]. 
кы САВР] - [CD] [ВС]. 
гуз 4[AD]- [ED]— [AC]. 
The 12 three-terminal resistances (BC. CD]... (CA . AB] set 
out in $8 сап be expressed in terms of the six two terminal resis- 
tances [AB] .... bv aid of §9. Ву the results just obtained, we 
сап. If we wish, express [BC . CD] .... in terms of rj. 745 ...., OF 
we can find the relations at once from the definitions. 

The most important constants connected with а conducting 
svstem with four terminals are not the six two-terminal resis- 
tances [AB] .... measured between the six pairs of terminals, but 
the three four-terminal resistances [AB . CD], (BC. АР], 
[СА . DB]. In $12 we have evaluated these three resistances 
in terms of the six coefficients лур. Го... Using the values 
just found for these coefficients, we obtain 

[AB.CD]-—r,4—r,3—4[AD]-[BC]-[AC]-[BD]. . (1) 

[BC . AD]-r,4—r4—4[BD]-[AC]-[AB]-[CD].  . (2) 

[CA . Вр] = = = N[CD]-[AB]-[CB]-[AD]. . (3) 
Thus, each of the three four-terminal resistances тау be found 
bv measuring four two-terminal resistances. It should be 
noticed that in (1) the positive terms [AD] and [BC] are formed 
of the outer and inner letters respectively ; tbe negative terms 
contain one inner and one outer letter. | 

The three four-terminal resistances are connected Бу the fol- 
lowing relation which results from adding together the last 


three equations :— 


[AB.CD]4+[BC. AD]+[CA.BD]=0. . . (4 
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Hence, when two of the four-terminal resistances are known the 
‘third can be calculated. 
$14. Alternative Method.—The relations (1) to (3) of 8 13 can 
be obtained without using the coefficients Г. Го .... Since 
Va = Ув (У =) + (Ve Ув), 
if follows that 
[AB.CD]=[AC. CD]+{CB. CD]. 
But. bv § 9, 
ГАС. СО] = - [CA . CD]-- — V [CD]— [AC] - [AD], 
[CB . CD]- H[CD]—[BC]- [BD]. 
Hence. as m (1). $ 13. 
[AB. CD] = MIAD]-[BC]—[AC]— [BD]. i 
Similarly we can obtain equations (2) and (3) of $ 13. 

$15. Model of a System with Four Terminals.—In discussions 
on practical measurements on coils having current and potential 
terminals, И has generally been tacitly assumed that such a 
system can be replaced by a model formed of five wires con- 
nected by two joints H. К. of infinite conductivity, as shown in 
Fig. 6, and many of the formule emploved in practical work of 
the highest character have been derived from this assumption. 
Although in some important practical cases the assumption is 
very nearly true. vet it is not true in general. and in some other 
practical cases it 1s verv far from being true. It is obvious that 
the five-wire model shown in Fig. 6 cannot replace anv given 
system wich four terminals, for such а svstem has six indepen- 
dent resistance coefficients, while in the model we have onlv five 
resistances at our disposal. In che model [AC . BD]—0. what- 
ever the values of the five resistances, and thus the model 
cannot replace апу system for which [AC . BD] is not zero. 

To make the matter clear. we will now show how to construct 
an ideal conducting system with four terminals, which shall 
possess the same resistance coefficients as any given system. 

In the general case no two of the three positive quantities 
715. Туз. Гоз ёте equal. 
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Fra. 6. 


At the corners of a rectangle place masses of infinite con- 
ductivity, and complete the rectangle by four wires joined to 
these masses, as in Fig. 7: let the resistances of these wires be 
2р, 24. 2p, 24. opposite sides having equal resistances. 

To each of the four masses join a wire and let the free ends of 
these wires be denoted by A, B. C, D. If 735 be the least of the 
three coefficients тр. 13. fo. В and C are joined to opposice 
corners of the rectangle; this is the case represented in Fig. 7. 
If, however, 713 is the least of the three coefficients, A and С are 
Joined to opposite corners, and, if 7,5 15 the least, А and B are 
Jomed to opposite corners. 

The wires from A, B, C, D to the corners have the resistances 
4 9b, с. d. 

In this model six resistances are at our disposal, and we shall 
determine their values in terms of the six resistance coefficients 
Tirs Pis s When 73 < Гу and оз < гуу, as in the case correspond- 
ing to Fig. 7. 

Using the relations of $13, we easily find the following 
results :— 

ny -[3D]-a- d -p+q. 

ra | BD] — 6 — d 0(2р Ира. 
rg, = [CD] вез d= рр 20) 0р0). 
Nod, [АО] [ВО] [АВ]! 2d +q, 
ns ЗНА] -- [0] [АС] 0р. 


Hence. i AC ee BE] =d 4 pqf(p +4). 
epe ы ERE 34..7/7. 
в. FEL АРТЕ, 


Eliminating p and q from the last three equations, we have 
с: /( : E 
We can now find p and q, for 
р — гүз x2 d, 


q7 744 — d. 


The values of а, b c, then follow at once from the first three of 
the six equations, and thus the solution is complete. 

Since 744« rj, and 7„у< 7,4 in the case we have selected, ihe 
value of d, and, therefore, those of p, q, a, Б, c are all real—i.e., 
thev do not involve imaginary quantities. But it does not 
follow that they will all be positive in any given case. It is, 
therefore, not always possible to construct a model of manganin 
or German silver wires with joints of infinite conductivity to 
replace a given svstem. But this does not detract from the 
utility of the model as a means of representing the properties of 
a general conducting system having four terminals. 


Еа. 7. 


$16. Numerical Example of a Model.—lf we apply the results 
of $ 15 to the system shown in Fig. 8 we obtain the following 
values for the coefficients ; the numbers placed against the 
wires in Fig. 8 indicate their resistances measured in ohms. 


ra =125, r,::11.36667, 74,—13-3, 
Ti = 190, та 85, Тоз= 6:1. 


Selecting the negative sign for the square root, we obtain 


d=4-26697, 2p - 8-466006, 29 —6-46606, 
«—0-16697, b= 23-03364. c= 2-96697. 


The reader may easily verify that the six two-terminal resis- 
tances [AB]. [AC] .... for the model have the same values in the 
model as in the system of Fig. 8. 


A 1 8 2 В 
6 7 
C 3 9 4 D 
G. 8. 


S17. First Special Case.— Five-wire Model. —When two of the 
three resistance coefficients 7,5, 7,4, 754 are equal, we see by 
equations (1) to (3) of $ 13 that one of the three four-terminal 
resistances [AB . CD], [BC . AD], (CA . DB] is zero. Suppose 
that 7,,—755; then [CA . DB]=0, and thus a current from B 
to D gives rise to no difference of potential between A and C, 
and, by the reciprocal theorem, а current from A to C gives rise 
to no difference of potential between B and D. This result is 
secured in the five-wire model shown in Fig. 9. Here there are 
five wires of resistances a, b, c, d, p, and two joints H, K of 
infinite conductivity. We shall now show how to determine 


АС 


H P K р 
Fic. 9. 


the five resistances so that the model may have the same resis- 
tance coefficients as any given system in which [CA . DB]=0. 
It is clear that a current from B to D can give rise to no differ- 
ence of potential between А and С. For the end of the wire p 
which abuts on the joint К has the same potential at every 
point and thus there is no current in any part of the wire p, and, 
therefore, по difference of potential between C and A. It will 
he noticed that this model may be derived from that of Fig. 7 
Бу making q—0 in the latter. 
By $ 13 we obtain the following results :— 
T =A+d+p, T=b+d, тз=е--а-+р, 
Түз = 793—0, r3— d p. 


МА 
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Solving these equations for a, b, c. d, p we find 
а=туу—7уз. D= aa С зз 43. 
ра ә. ТИ 
We have also 
[AB .CD]-[CB . AD]- p. 
Hence unit current from А to D produces the same difference of 
potential between C and B as unit current from C to D produces 
between А and B. In other words, as far as the four-terminal 
resistances are concerned, one current terminal and one poten- 
tial terminal may exchange functions. This cannot be done 
in the general case. 

By (4), $13, we see that [AB . CD] and [CB . AD] must be 
equal because [СА . РВ]-=0. 

Ву the inequalities established in $ 12 the four resistances 
a, b, c, d are all positive. But the sign of p depends upon 
whether r, is greater or less than r,,. When p is negative the 
model cannot be constructed of real wire. И the four sides of 
the quadrilateral of the system of Fig. 10 be properly chosen, a 


B C 


A D 
Ега. 10. 


current sent from B to D gives rise to no difference of potential 
between А and C, and thus the system is an example of the 
special case under discussion. We cannot, however, construct 
а five-wire model of real wire since in the model p =[AB . CD] is 
negative. 

In the five-wire model of Fig. 9. [CA . BD] vauishes because 
the joints are of infinite conductivity. But the investigations 
of $$ 19, 22. show that we can construct svstems of real metal— 
eg., manganin—such that, while [АВ. Ср] is positive, 
[CA . BD] is practically zero. Thus, if the system takes the 
form shown in Fig. 11, where the parts АМС. BND are joined 
by a rod or wire whose length MN is great compared with its 
maximum diameter, a current from A to С will produce no 
sensible difference of potential between B and D, whatever the 
forms of the parts АМС and BND. Yu. this case [AC . BD] 1s 
exceedingly nearly zero, and thus the system may be replaced 
for all practical purposes, including the most exact work with 
standard resistance coils, bv the five-wire model shown in Fig. 9. 

The ratio [AC . BD]/[AB . CD] is very small in the case of 


standards of resistance made of wire and furnished with current 
B 


Fic. 11. 


terminals А, В and potential terminals C, р. Thus, Mr. Е. E. 
Smith has found that for one of the standard т; ohm coils at 
the National Physical Laboratory the numerical value of 
[AC.. BD]/[AB . CD] is certainly less than 5 х10-8. For the 
mercury standards made to represent the international ohm, 
the ratio [AC. ВО]ДАВ . CD] may be put with certainty at 
much less than 10-100, "^ 

By suitable design the value of [AC . BD]/[AB . CD] may be 
made very small even in the case of standards of very low resis- 
tance. "Thus, for a standard of 1515; ohm—z.e., a system for 
which [АВ. CD]—,,4,, ohm—Dr. St. Lindeck found at the 
Reichsanstalt that [AC . ВО]ДАВ . CD]— ни. 

À small change of design may, however, enormously increase 
the value of the ratio. For instance, inthe case of a „бб ohm 
standard of the National Physical Laboratory, for which 
[AB .CD]= $6005 Ohm, [AC . BD]/[AB. CD] is approximately 
equal to unity. The largeness of the ratio is not due to the 
smallness of the four-terminal resistance [AB . CD], but to the 
peculiarity of the design. 


$18. Second Special Сазе Four-wire Model.—When all three- 

of the coefficients 7,9, Түз, Tag are equal, it follows from $ 12 that 
[AB .CD]=[BC. AD]=[CA . DBJ]=0. 
In this case a current entering at anv terminal and leaving by 
any other one gives rise to no difference of potential between 
the two remaining terminals. This result is secured in а model 
consisting simply of four wires of resistances а, b, с, d radiating 
from a central mass Н, as in Fig. 12. Here we have 
reed, rbd, таз=с-4, рә тур rd. 
Hence, 
ЧРИ бе. Саз ә. C= Np. 

Bv the inequalities established in $12, the four resistances 
а. b, c, d are all positive, and thus the four-wire model can 
always be constructed of real wires. given a joint of zero resis- 
tance. 


Fic. 12. 


It will be noticed that this model may be derived from that of 
Fig. 7 by making p=0 and q=0 in the latter. | 

An actual system for which rj,-7,5—7, may be made by 
taking six wires each of resistance 4), and joining them 
together so that they form the edges of a tehrahedron. Each of 
the terminals А, B, C, D 1з connected to one corner of the 
tetrahedron by a wire, the four wires having resistances а, (5, 
Y: 6. Then 

type --0-r-2,, Nog = [D 4-0 4-24], 33 y +ò 1-2}, 7,5770 3-1). 
Hence the resistances of the arms of the model are 

a=aty, b-g9c-g cayty, d-—9-—q. 

£19. Practical А pprorimations.—Since a finite current cannot 
be introduced at a point, the conditions assumed m the pre- 
ceding sections cannot be exactly secured in practice. If a unit 
current enters and leaves the body at definite arcas lving round 
the points A and B, the difference of potential between the 


Fiu. 13. 


points С and D will be definite, provided the distribution of cur- 
rent flow across the areas is definite. But the distribution of 


current flow will depend upon the character of the contacts. 


between the body and the leads by which the current enters and 
leaves the body, and these contacts will be to some extent un- 
certain. It thus becomes essential, in accurate work, to adopt 
such principles of design as will render the difference of poten- 
tial between the points С and D practically independent of the 
manner in which the unit current is distributed over the areas 
lying round A and B. | | 

But a further requirement has to be met, for it is impossible to. 
make contacts at mathematical points. What happens in 
practice 1s that the leads which are joined to the potential ter- 
minals make cohtact-with.the body over finite areas. The 
potential terminals must, therefore, be so designed that there is 
on each terminala fpiLesares.such that the difference of poten- 
tial between any point on one area and any point on the other 
depends only upon the current which enters and leaves the. 
system by the current terminals. 


Uh 
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The desired result is obtained in high perfection by the | 
simple expedient of connecting each current terminal and each | 
potential terminal to the rest of the system by a rod or wire, as 
in Fig. 13, the length of each rod or wire being at least three 
times the greatest width of its cross-section. 

When a current enters at A and leaves at B, a little current 
enters the rod CC’, and the same current leaves it again. It 
will be readily understood that the current density falls off verv 
rapidly as we go from C’ towards the terminal screw C, and thus, 
if the length of the rod CC’ is several times its diameter. the 
whole of the terminal screw may be regarded as being at the 
same potential and similarly for D. Further, the distribution 
of current in the neighbourhood of A’ will be practicallv inde- 
pendent of the distribution of the current 2s it enters the ter- 
minal А and similarly for В. Hence the difference of pocential 
hetween the terminal screws C and D. due to unit current enter- 
ing at the terminal screw A and leaving bv the terminal screw 
B will be а conscant for the conducting system, for it will he 
independent both of any choice of particular points on € and D 
and of the manner in which the current enters and leaves the 
svstem at А and B. This statement remains true when we 
make C and D change places with А and В. 

When the svstem satisfies these conditions, the fundamental 
theorem may be written: The excess of the potential of the 
terminal C over that of the terminal D, when unit current enters 
at the terminal A aud leaves by the terminal В. is equal to the 
excess of the potential of the terminal А over that of the ter- 
minal B, when unit current enters at the terminal C and leaves 
by the terminal D. 

The four-terminal resistance [AB . CD] for such а system is 
far more definite than the two-terminal resistance of a coil with 


Fie. 14. 


a single pair of terminals, for it is impossible to use the latter 
without introducing contact resistances. 

In the comparison of coils with current and potential ter- 
minals it is generally necessary to associate the coils with others 
having two terminals. But the two-terminal coils can be made 
of comparatively high resistance, and the apparatus can be 
arranged in such a way that the contact resistances affect only 
coils of high resistance. The errors due to contact resistances 
may, in this way, be made inappreciable. 

In the case of low resistances designed to carry currents of 
1.000 amperes and upwards, the ends of the cables conveying 
the current to and from the current terminals are fitted with 
blocks, which are bolied to the copper end-pieces of the low 
resistance. If the latter are not properly designed the differ- 
ence of potential between the potential terminals depends to 
some extent upon the contacts between the cable ends and the 
low resistance. At the Bureau of Standards it has been found 
that many " shunts” for current measurement are so poorly 
designed that slight changes in the current connections at the 
terminal lugs produce appreciable changes in che difference of 
potential between the potential terminals (for anit current) on 
account of the changes in the current distribution. Similar 
defects have been found in standards of low resistance sub- 
mitted for test to the Board of Trade laboratory. 

We shall now proceed to some mathematical examples which 
will illustrate the great gain im. definiteness in the values of 
(AB. CD], (BC. AD]. [CA . BD] which may be secured by suit- 
able design. | 

$ 20. Current Terminals.—When a current flows into а rod at 
one end Н and flows out at the other end К. the distribution of 

eurrent over any cross-section: at a distance from the end Н 
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greater than three or four times the greatest diameter of the 
section is practically independent of the manner in which the 
current is distributed over the end H as it enters the rod. [Itis 
here supposed that the length of the rod is several times as great 
as the greatest diameter of the section. As an illustration we 
shall take the case of a strip of width a, of thickness t and of 
infinite length, formed of material of specific resistance c. The 
greatest departure from uniformity of distribution of the enter- 
ing current which we need consider occurs when the current 
enters the end H of the strip by one of the edges of the section 
of length t, the distribution along this edge being uniform. . 

The mathematical solution of this problem may be found in 
the following manner. On an infinite plate of thickness t take 
an infinite series of equally spaced points, such аз B, A, А’, В 
(Fig. 14) lying along a straight line, the distance from point to 
point being 2a. Let a source of current of strength 42, be 
placed at each of these points, the current being uniformly dis- 
tributed over the thickness t. Then the straight line ВАА’В’ 
will be a line of flow and so also will be all the straight lines, 
such as AN, which pass through the sources and are perpen- 
dicular to АА’. The straight lines, such as OX, which cut the 
line AA’ at right angles at points midway between successive 
sources are also lines of fow. The straight lines which bound 
the semi-infinite rectangle XOAN are, therefore, lines of flow, 
and hence the strip ХОАХ may be isolated from the rest of the 
infinite plate by cuts along XO, OA and AN without disturbing 
the flow, provided that a proper part of the whole source at A 
is appropriated to the strip. Since the radial flow is uniform at 
points infinitely close to A, the source which must be placed at 
the corner A of the isolated strip is 7. The distribution of 
current in the strip we are considering will thus be exactly the 
same as in the strip XOAN in the infinite plate. 

Ata distance r from a single source of strength $i in an infinite 
plate of thickness t, the current density is 1/27, and hence, if 
V be the potential, 


dV Quer 
dr miU 
А 10 
Thus, У = — zt log (7?) + constant. 


Now, take OX, OA as axes of 7 and у. and let Р be а point on 
OX at а distance x from 0. Then, if the potential at 0 be V, 
and if the potential at P be Vp, . 


> UW 9 ә Q2 9 9 
Ve— Vo= — Mt log (a*-- 2?) — 2 log à? 4-2 log (3*a* + 2°) 


—2 log (32a?) --....1, 
Ve ( T? т? qd з. j 
= — pes log \ (1 AC +з) (1 T gia? / eti 


Since 
40? \ 46° 40° 
Cosh&- (1+: М1 0) Оо) 
we have 
T М aer TX 
Y p— \ 07 T ті log cosh Dey" 


Using the exponential form for cosh zr/2a, we find 


Iis ( 


a mr] = rr ji 
Уо ay log (e Pee) 


2ig (TX ) 


PM zi i jo log 2--log (1 Ti | 


Expanding the logarithm, we obtain 
. Г Эрт (т.г 

ү ҮЕ d - 
zt 2a 


—nr]a 


E —?тг — 3 
ae log 24е — łe T I ole mrja | um 


At the point z, y the potential 1s 


| 219 (тт | = 9 
Te Qd MM — rra MT У — 2r ја «Ti \ 
а mt іа _ log 2+e cos > —}e ccce 


since this satisfies V7?V =0, and reduces to the value V, when 
y —0.* At a point Q on AN, such that AQ=OP, we have 


* It is easy to вее that 


ic $ TI -ту\\ 
TM Eas nd fy : E ~ =) - 
Y T xi log Е (c. sh a + cos 2g 


a formula which can be verified at once by-using the complex variabl> 


riy. 
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у=а, and thus 


210 [тг — rrje —J27 cla —3ar[a ) 
fam Ур р ‘ie — $€ — е — wee. 
Vo= Vo = log 2—e } 1 з 

Непсе, 
Е : (Toa . 4i — mrja —2nz/«a 1 —ónr[a | 
| Vo—Vp= t e. T | + te + 56 + TEX | е 


When the current 13 uniformly distributed over the whole sec- 
tion as it enters the end of the rod, the fall of potential per unit- 
length is ?c/at, and thus to/t is the fall of potential over a dis- 
tance equal to a, the width of the strip. When xis not less than 
a, the successive terms of the series diminish so rapidly that we 
may neglect all but the first term, and write 


= " 10 4 „хч 
Vo- Vp y ° E . . • г е е (1) 
If u be the х-сотропепі of che current density, ua = —dV/dz, 
and hence we find that at P and Q | 
1 ( —mz]i —2тї{а —3mrj \ 
up- ,,1—2e 2e — Зе Зет 
I at ( = + — = J 
1 ( — mrs —2mv fa — Зтг/а ) 
u= gitt? -+ Зе 49e °°" ; dese 


Thus the current very soon acquires a uniform distribution. 
When x is not less than a, the difference of current density 
between the two edges of the strip 1s given by theapproximation 

° 4e e . Ф LI 


9 
at (2) 
Неге we have ug — Ир expressed аз a multiple of ?/at, the current 


density in the strip when the current is uniformly distributed 


as it enters the end of the strip. 
| In interpreting these results the following table will be useful : 


V — maja 
M, — Up= 2 


——— —Ó—M 


mi 1 2 | 3 | 4 | 5 6 
| 


епт 4.3 х 10-2 1-9 х 10—38:1 x 10—9|3:5 x 10-6 1:5 x 10 75 6:55« 10-9 
{с—пт 17 x 10—17:5 x 10-33.2 x 107 41-4 x d d 10—' 2-6 x 10-8 


$5x10-224x 10 are. Coes 10-019; 10-7 8:3 10-9 

From (1) we see that if x=3a the difference V, — Ур is only 
roong partofthe fall of potential overa distance equal to the width 
of the strip when the current is uniformly distributed. From 
(2) we see that, under the same conditions, « differs from up 
by about од oths of the mean current density. Since e” is 
23:14 .... we may put the matter roughly by saving that any 
want of uniformity of current distribution over anv section is 


4 
- с Пт 
т 


diminished to p th of its amount if we advance along the strip 


by a distance equa! to the width of the strip. 
(To be continued). 


VISUAL SENSATION IN THE ALTERNATING MAG- 
| NETIC FIELD.* 


BY J. B. WHITEHEAD. 


Prof.. S. № Thompson hes recently described f a simple experi- 
ment by which an influence of the magnetic field on visual percep- 
tion has been detected. In view of the possible psychologicel in- 
terest involved the writer was epproached by Prof. Knight Dunlap 
with а request to co-operate in reproducing ond possibly extending 
Thompson's experiment. From T hompson's description the results 
were not particularly merked end the intensity of the magnetic йс! 
not great. It appeared possible, therefore, thet à knowledge that 
current was in the coil, by its hum ог by other meens, might by sug- 
gestion ceuse an apperent flicker of the idio-retinal light. Thomp- 
son used г, coil 9 in. internal diameter, 8 in. long »nd containing 32 
turns. His maximum current wes 180 «amperes gt 50 cycles, thus 
resulting in a total of 5,760 ampere-turns. It appeared easy, there- 
fore, to reproduce and intensify the conditions. Accordingly a coil 
10 in. in diameter and 8 in. long wes wound with 27 turns of 250.000 
circular mil cable. The head can be readily inserted in this coil 
without touching it at any point, & condition not invariably possible 
with a coil built on 'Thompson's specification. This coil was hung 
with its axis vertical and at such a height that the seated subject 
Eo RE о 


* Abstract of а Paper read before the Baltimore Section of the Ameri- 
can Institute of Electrical Engineers. 
T Tux Exzcrrician, April 15, 1910, p. 27, 


could be in а normal attitude. Arrangements were made so that the 
load of the near-by transformer could be shifted from the coll to a 
resistance, thus removing the hum of the transformer as an indica- 
tion that the coil wes excited. The coil itself vielded a slight hum 
and this disturbance was obviated by keeping 2 telephone receiver 
permanently connected to the transformer terminals ; this receiver 
gave г note sufficiently loud to drown the other sounds. 

The limits of the first err»ngement of transformers were reached at 
200 amperes, or 5.400 ampere-turns—.e., slightly below Thompson 's 
maximum value. The frequency was 60 cycles. Under these condi- 
tions Prof. Dunlap with heed in the coil and eyes closed was able to 
state invariably, through many trials, whether or not the current was 
in the coil, by meens of the resulting slteration in the idio-retinal 
light. The writer. on the other hend, could detect nothing, and of 
the several subjects who tried only one or two were conscious of à 
slight sensation, 

With è rearrangement of transformers a current strength of 440 
ampcres at either 25 or 60 cycles was reached. The effect was now 
readily perceived by all who tried for it. It appeared to the writer 
as @ flickering blue-white light which filled the entire field of vision. 
It was also rezdily perceived with the eyes open in bright devlight, 
though it did not obscure seriously the perception of surrounding 
objects. Тһе sensation appeared to be greatest in the outer limits 
of the field of vision. "The writer could not detect any difference in 
the frequency of tlicker when the change was made from 60 to 25 
cycles. Prof. Dunlap, however, considered the flicker to Бе less 
rapid at the lower frequency. Several subjects noted slight twiteh- 
ings of the evelids and one or two slight subsequent headache. 

The most interesting result of the experiments is the variation of 
the effect with a change of the position of the heed relative to the 
direction of the magnetic field. The sensation is greatest if the head 
is vertical along the axis of end completely within the coil. It is 
plainly perceptible, however, with the head withdrawn so that the 
lower plane of the coil is tangent to the top of the head. If, however, 
the head Бе pleced cither at the top or the bottom of the coil so that 
the axis of the coil passes through the head from front to back or vice 
versa—te., if the axis of the coil and the occipito-frontal axis aro 
parallel, there is ә marked lessening of the effect. When the head is 
placed so that the axis of the coil takes the third direction—cte., 
along the line from саг to car—the effect is restored to the higher 
intensity. 

The genera! direction of the optic pathway is ратеМе| to the occi- 
pito-frontal axis. In the positions of the hesd in which the effect is 
greztest this axis is perpendicular to the direction of the magnetic 
field, and рога Пе! to the seme when the effect is least. "his, there- 
fore, suggests the presence of an induced E. M.F. in the filament of the 
optic nerve. This explanation is hardly tenable, however. since in 
each of the positions of the head the optic nerve wes practically at 
the centre of г magnetic field symmetrical in the horizontal! plane. 
Consequently the induced E. M.F. mentioned should only occur when 
the head is shifted away from the centre of symmetry ; the coil was 
not large enough to permit any appreciable movement of this nature. 
There remains the fact that at the ends of the coil the magnetic field 
is sharply divergent, and if the sensations are due to a magnetic pro- 
perty of the tissues or nerves of the head, variations would be ex- 
pected under the conditions in which they are observed. Prof. Dunlap 
hopes to carry the investigation further, 


ELECTRICITY METERS, WITH NOTES ON METER 
TESTING. 


We give below an abstract of the discussion before the 
Manchester Local Section of the Institution of Electrical 
Engineers on Messrs. А. T. Ratcliff and A. E. Moore's Paper 
on this subject. An abstract of the Paper appeared on p. 938 


of our issue of March 24. 

^ Mr. G. NORTH (British Westinghouse Co.) was glad that the authors had 
pointed out that loss due to defective meters was loss of revenue. Usually 
it was far more important to have reliable meters installed than to save 
2 or 3 watts in the shunt. With reference to the cramped design of 
meters mentioned by the authors, that was in his view almost entirely a 
matter of first cost. Manufacturers were more or less compelled to 
make meters and conduct their business according to the price obtainable, 
and they tried to make the meters ns satisfactory as possible under the 
cireumstances. He had had a good deal of experience with dynamometer 
meters on alternating current, and they wereabsolutely no good, because 
the vibration of the moving elements which was fairly heavy was so great 
that the jewels and pivoted bearings wore out in a very short time, and 
that on alternating-current the bearings would not last one quarter of the 
time that they would on continuous-current circuits. even if the jewels 
had spring settings. In his opinion the induction meter was the nearest 
approach to an ideal meter, and did not require anything like the 
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attention necessary in the commutator type. It was to be expected that 

tbe induction type meter would be affected by wave form. The question 

was to what extent it might be affected, and where it was possible to get 
such effects within practical limits. 

Мг. H. E. TRENT (Salford Electrical Instruments Ltd.) said that users 
of meters were responsible to a large extent for the errors in the readings 
in as much as most manufacturers guaranteed meters to be free from 
temperature errors within limits, and if a meter was subjected to an 
abnormal temperature, the results which followed were abnormal. Тһе 
same applied to the shielding for magnetic fields. 

Мг. А. E. Jepson (General Electric Co.) said the question of the use of 
watt-hour or ampere-hour meters was an important опе. If ampere- 
hour meters were used and the voltage was slightly above normal. the 
loss of revenue resulting would soon pay for the extra cost of watt-hour 
meters, The authors in referring to mercury meters mentioned. the 
formation of a black powder found in the mercury chambers of certain 
meters, Apparently this was pure mercury, because if the powder was 
put into a very weak solution of sulphuric acid it coalesced. И was 
thought at one time that it was an oxide. It had also occurred to him 
that it might alter the resistance of the path in a shunted meter. This 
vasa point well worth investigating, as, under certain conditions of load, 
a considerable amount of this powder was formed. With reference to the 
commutator type ampere-hour meters, he thought а great many of the 
defects found were due to their quality. If a good price was paid. it was 
possible to get a good article. One advantage about this type of meter 
was that the repairs were very simple when the meters were well made. 
Reference was made to bearing troubles. 1t was essential that bearings 
should be well made. Another essential was that the jewels should. be 
put on some form of spring as it saved a considerable amount of breaking 
of jewels, Great саге should be taken in the setting of the jewels, 
beeause if a very wide temperature change took place in the setting it 
must crack the jewel if not well set. With reference to the pitting of 
the pendulum arbor pivots, no doubt the authors would not have found 
this on meters made during the last few years, as this trouble could only 
b» found after a long time, and had been remedied by the use of stabilit 
absolutely free from acids. The authors had not mentioned anything 
with regard to the testing of meters at certain temperatures. This was 
rather important, for the usual temperature of 60 Е. was too high. 

Mr. Е. WALKER said, with regard to the cost of maintaining meters in 
commercial working, he had heard of a meter the other day which had 
been at work eight years. It was taken out and tested and, ifanything, was 
better than when it was first put in. He emphasised the point made by 
Mr. North in reference to cramped design. He thought that was due to 
cramped price. Ву extending the price it would he possible to get 
n that was required in the way of metera 

Мг. W. GRaNT (Municipal School of Technology). speaking on the 
Subject V ampere-hour meters, said that a consumer on a lighting circuit 

vas supplied at a definite declared pressure, and if the pressure rose 
above the normal, he did not see that the supply authorities could 
legitimately charge for the excess units due to this rise. Testing meters 
of the clectrolytie eliss was invariably а very tedious business, 
while in one make the excessive voltage drop and the impossibility of 

reading it when the current was passing through it due to foaming and 
ihe artificial rising of the level militated against it. He was of the 
opinion that the layer of oil used on the surface did not completely stop 
evaporation. Crystallisation was also apt to take place with the shunted 
type. In regard to meters for polyphase circuits, one firm in this country 
recommended the use of two separate meters for this work, so they might 
have found out interaction troubles as mentioned by the authors. 

Мг. В. G. CENLIFFE (Manchester Corporation Tramways) said. the 
anthors spoke rather badly of ampere-hour meters for tramears. In 
Manchester they were using ampere-hour meters on tramears with perfect 
success ; about 20 were in use, and the results did not vary more than 
5 per cent. from month to month. 

Mr. W. В. Suaw said that with regard to the two single-phase meters, 
he would like to ask if these were tested and found correct at unity power 
factor. It was probable that when put on inductive load with an average 
power factor of 0-8, ап error might be expected in the reading. He was 
vlad to notice that the authors regarded the two single-phase instruments 
with favour when comparing them with the combination instrument, às 
it seemed to him (particularly with regard to switeh- board. work) that 
there were so many advantages with the two instruments that they were 
well worth the extra cost. With two instruments it was quite сачу to 
obtain the average power factor over any period. from the ratio of the 
readings, or at any moment by taking the ratio of the speed of revolution, 
and using the well known curve or formula. 

Mr. L. С. BENTON said ах to the makers manufacturing and sending out 
meters which were guaranteed. correct. to 1 per cent. under ordinary 
conditions of service, in his opinion it was more desirable for the 
standardising laboratories first to be in a position to agree. with each 
other within 10 per cent. before manufacturers could be expected to go to 
the expense of attaining to the high degree of accuracy in commercial 
meters desired by the authors. The various standardising laboratories 
agreed fairly well in their tests of meters of small capacities on поп. 
inductive loads, but they were by no means in close agreement in tests on 
large capacity meters, especially on inductive loads, which, owing to the 
large consumptions registered, were the only class on which the most 
accurate checks were required. 

Мг. W. Cramp thought there was some tendency amongst electrical 
engineera to «train after too much accuracy, not that a meter could be too 
necurate, but simply that obtaining the last } per cent. might cost too 
much. ‘The accuracy of electricity meters was already far in advance of 
anything met with i in the gas world. There had been complaints during 
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the discussion on the part of the manufacturer particularly with reference 

to price. In the Paper it was clearly shown that the Aron meter was on 

the whole more accurate than most of other forms and less liable to 

variation. The meter was also one of the most expe nsive to make, and 

had required an exceptional amount of skill and ingenuity in design, yet 

for central station work, he did not think there was 10 per cent. ditlerence 
in price between that meter and the ordinary motor meter. It was 
difticult therefore to see where the justification for the manufacturers 
complaint lay, especially if he happened to be making anything but the 
Aron meter. It scemed almost hopeless to expect alternating-current 
meters to be very accurate, since not only had the phase difference and 
wave form to be taken into consideration, but the whole meter depended 
for its action upon the relationship between resistance and reactance, 
It was almost impossible to calculate the latter exactly. and whether this 
quantity was constant under varying conditions of temperature, current, 
«е. Apart from this it seemed from the Paper that wave form. unless 
very exaggerated, did not cause great errors in most meters and the error 
of 27 per cent. shown in one case would never arise in practice. А 
point which the authors had not mentioned was that of starting and 
stopping, which seemed extremely important. As regards the question of 
stray fields, it had always been а wonder to him that manufacturers did 
not construct their permanent magnets of such а shape that the voke of 
the magnet would shield the poles. This would largely avoid the errors 
at present existing. He thought the reason forthe accuracy of the Aron 
meter under very varied conditions, was largely due to the fact that the 
timing mechanism was driven independently of the mechanism which 
registered the energy. 

The AvTHOons, in reply. said they failed to sce that the makers could 
blame the users of meters for cramped design. and considered it was for 
makers to convince the users of the advantages from good meters. The 
advantages of induction meters were admitted, but if it should be found 
that they were affected by wave form, the dynamometer type was 
recommended as an alternative. With regard to the positions of meters 
on switchboards, the makers invariably cliimed that their meters were 
suitable for such positions. Referring to the disintegration of mereury in 
meters, they agreed there was strong support for Мг. Jepson's explan- 
ation. The higher voltage drop in the damped type of commutator 
ampere-hour meters was proved by actual tests, and. was ro doubt due 
to the fact that more energy was spent in the armature when damped 
than when undamped. Experience had shown that the curves of Aron 
meters were not always straight lines; and it wes only by making tests on 
several loads that faulty meters were discovered, With regard to testing 
temperature, 60 Е. was usually the recognised temperature, and was pro- 
bably a fairly average опе. ‘Testing meters at a low temperature such as 
50 Е. would not be practicable unless undertaken in a specially designed 
test room with a specially equipped staff workipg under these conditions. 
It was usual when meters were required under special conditions, to 
specify the temperature at which they were to be calibrated. They had 
had no experience with reversible meters for ordinary service. work. 
Direct-current motor meters were not as a rule accurate when reversed, 
and alternating-current motor meters would also be inaccurate under 
those conditions if compensated for friction. in one. direction only, 
Aron meters should be entirely satisfactory for this class of work. 
excellent results had been obtained with reversible battery meters of this 
tv pe. 


We give below an abstract of the communications which 
have been received at the Institution m connection with 
Messrs. Radcliff and Moore's Paper :— 


Mr. E. Е. Suanpr (Venner & Co.) said that the statement that only watt- 
hour meters should be legally recognised seemed to imply the total pro- 
hibition of ampere-hour meters, a policy the authors did not endorse in 
Manchester. The authors worked out a sum which was based on the 
assumption that the pressure was always at least 2 por cent. above the 
declared figure. The fallacy in. this was the assumption that " the 
greatest loss (to the station) is naturally at the time of peak.” Ава 
matter of fact the one time when the volts were most likely to be down 

was at the peak time. The whole of this part of the Paper was a re-hash 
of arguments used by his firm 10 years ago. Those arguments had been 
disproved by putting watt-hour and ampere-hour meters in series over 
periods up to 12 months. ‘The readings only showed such small differ- 
ences as one would expect between any two meters of the same type. The 
authors’ experience with tramear meters must have been very small, as 
their conclusions were against the weight of evidence accumulated in the 
last three or four years. 

Mr. E. В. ScuaTTN ER wished to point out a few facts which had been 
overlooked by opponents of the commutator typ? meter. И had been 
stated that they were inaccurate, that the insilition of the commutator 
broke down, and that they were not reliable. ‘The meter had. been 
designed to meet Continental climatic and clectrie d conditions at a time 
when mercury meters were not known, — But insulating materials, such as 
fibre and presspahn, which were suitable in the dry climat? of the Conti- 
nent, broke down in this country. as did the commutators, which also 
became covered with a layer of oxides, sulphides. &e., thus altering their 
resistance. This had caused his company to design the B.A.C. high- 
torque meter to comply with thes> conditions, and thes? instruments 
were now being used in over a hundred stations, where they һай been 
working for several years. Pure mica and ebonite was used for insula- 
tion, and troubles from breakdown were non-existent, They had been 
enabled to construct an armature with a resistance as high as 7:5 ohms 
without sacrificing the torque; the maximum error, owing to change in 
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the commutator surfaco, was not more than 2] per cent. There was по 
reason why the commutator meters should not be entirely satisfactory. 

. Mr. W. Lawson sid his experience with the electrolytic meter to a 
large extent refuted the wholesale condemnation made by the authors. 
Of the 800 electrolytic meters installed in Birmingham only 2 per cent. 
had been returned as defective. That figure should be compared with 
8:9 per cent. for mercury motor ampere-hour meters out of 2,700 installed 
during the last 44 years. Electrolytic meters were largely used for small 
consumers оп whom it was undesirable to make a large outlay. They 
were cheap to buy and to maintain. И was very easy to fall into the 
error of exaggerating tho faults due to mercury in mercury motor meters. 
Modern types of instruments were largely free from this drawback, and 
he failed to see why so important a meter should be зо peremptorily dis- 
mised. He considered that part of the Paper which dealt with alter- 
nating-current meters was the most valuable. 

Prof. D. Ropertson (Bristol University) said the behaviour of meters 
on varying loads was an importint point. He had found that a meter in 
which the retarding forces were exactly proportional to the square of the 
speed. was entirely wrong and read higher on variable loads, for it re- 
corded R.M.S. instead of mean values. Actual meters corresponding to 
this type were not quite so bad, as solid friction acted as a retarding force, 
but there was no difficulty in devising a load which would make them vo 
twice or three times as fast as they ought. A pure eddy brake meter was 
equally accurate on both steady and variable loads, — Actual eddy cur- 
rent meters went slower than they ought on fluctuating loads owing to 
solid friction and faster owing to liquid friction. They both increased 
with the inertia of the rotating part, which it was, therefore, important to 
keep as low as possibla. Motor metera having auxiliary parts moved by 
the main current were also liable to serious errors when the load fluctuations 
happened to approach resonance with the moving part. 

Mr. С. H. Wricur (Crompton & Co.) gave the results of some experi- 
ments which indicated the necessity of shielding the pormanent magnets 
in a meter brake system which, as pointed out by the authors, was of more 
importance as affecting accuracy than in the ease of indicating instru- 
ments. A considerable temporary and permanent demagnetising effect 
might be produced by stray fields under some existing conditions, and 
shielding was. therefore, important. Stout soft steel shielding was the 
safest to employ where strong stray fields were to be expected. 

Mr. J. E. Dawsow (West Нага рэ) inquired whether the authors had 
evolved a method of cleansing and purifying mercury, or whether they 
simply replaced it with new. Further, had they found it advisible to 
enamel the parts exposed to the mercury? With regard to the satis- 
factory operation of motor meters, did the authors agree with the propo- 
sition that the principal determining factor as between one make of meter 
and another was the ratio which the driving torque bore to the weight of 
the revolving clement, providing, of course, that these figures were not 
beyond a certain limit high or low. and also that the ratio of the driving to 
the frictional retarding torque was fairly high? Не had had а number of 
meters of ths Bastian фур, under his supervision for the past five years 
and the cost of reprirs had been very small. 

Мг. В. Амвектох (Electrical Apparatus Co.) за in discussing the 
question of ampere-hour versus watt. hour meters it was often assumed 
the latter was a more or less perfect irstrument. ‘Phat was not the case, 
however, The authorities required a reasonably accurate meter at the 
lowest obtainable price, and at the present time this combination was the 
best obtained with ampere-hour meters. He disagreed with the authors? 
deductions regarding commutator meters. They did not apply to the 
E.A.C. meter. He could not find any mention in the Paper of the error 
due to temperature in mercury meters. This was surely an important 
consideration, The high torque in commutator meters made them 
specially suitable for small consumers. The cost of watt meters pre- 
cluded their use for small loads. The mercury meter was more expen- 
sive to construct than the commutator type, while the torque in the latter 
was ample for the purpose of recording the consumption of the low cur- 
rents of small installations. He thought, therefore, that. while the mer- 
eury meter might continue to be useful in connection with larger eon- 
sumers, it could not successfully compete with a suitably constructed 
commutator meter for small installations. 

Mr. P. BERLIN thought that the atmospheric conditions in Man- 
chester might be specially detrimental to the commutator meter. Owing 
to large temperature errors that might arise it would be advisable that 
meters should be compensated for them to some extent. He believed 
Ц was quite possible to make a reliable tramear meter of the mercury 
type. ` 
_ Мг, А. P. Youse drew attention to the statement that error on fluctua- 
ting loads might be introduced unbls: the inductances of the shunt and 
bath circuits were balanced in а mercury ampere-hour meter. This 
punt was of considerable importance. and the statement, as could be 
shown analytically, was quite erroneous. The constant of the meter was 
not affected by inductunee in either shunt or bath circuit. 1t simply 
depended on the resistance of the bath circuit, no matter how the load 
fluctuated. The accuracy of a motor meter was unaffected by fluctua- 
ting loads, if the assumption was made that the friction tending to retard 
the moving element was zero, as was the cas? for all practical purposes. 

_ Мг. E. Fawsserr (Neweastle-upon-Tyne Electric Supply Co.) could 
not agree with the favourable cas» made out for watt-hour meters for 
small consumers. They cither crept or did not go. He did not agree 
that the average consumer's pressure was 2 per cent. above the declared 
pressure. Heat was the chief caus? of trouble with the mercury, Не 
thought the authors were too sweeping in their condemnation of mereury 
watt-hour meters. Tne complaint of low torque in single-phase induc- 
tion meters was scarcely justified, as one make at least had a torque of 
10 gm-cm. at full load. 


Mr. E. Н. ВлухЕев (National Physical Laboratory) confirmed. tho 
authors! remarks with regard to the testing of direct.current. meters, 
Ebonite suffered surface decomposition under the action of light. and the 
effect was hastened in a damp warm atmosphere, so thatit was nota perfect. 
insulator, and, in consequence, a comparatively low insulation resistance 
was obtained, while the leakave current might become appreciable, He 
briefly detailed the arrangements in use at the National Physical Laboras 
tory for meter testing. 


REINFORCED CONCRETE FOR ARC LAMP POSTS.* 


BY PROF. M. FOERSTER. 


An interesting process for the manufscture of arc lemp posts out of 
reinforced conerete hes lzte!y been developed in Germany, aad mey 
he said to be worked by mesns resembling those employed in 5 
centrifugal separator. The raw materials consist of Portlend cement 
and send in the proportion of 1 to 3. together with a largo admixture 
of water. А wooden mould is prepsred. of the shape in which it is 
desired to cast the are lamp post ; this mould is lined smoothly on 
the inside with sheet то. "The usus! shepe is slightly conicel. and 
a steel skeleton is inserted in the mould for the purpose of adding 
rigidity to the post. This skeleton is placed slightly within the lining 
of sheet metal above mentioned, end consists of rolled Martin stect, 
running lengthwise along the mould. end bound together Бу wire 
spirsls. The skeleton 2nd its wire wrappings are made on special 
automatie mechinery, end ere supported within the wooden mould 
by means of distance pieces, which securely fix it in its desired posi- 
tion. The mixture of Portland cement, зла and water is now poured 
into the mould, which is then closed, and put into © machine by шо?пя 
of which it can be rotated about its exis. Photcgrephs and deserip- 
tions of this machinery ere given. Substantially it ¿mounts to this, 
that the mould, representing the are lemp post. is pl»ced in a hori- 
zont»! position, gripped st ә number of points, end then rotated 
about a horizonta! axis by means of a motor, И is importent thet 
the speed should quickly reach at lesst 500 revs. per min., end this 
should be ineressed to 1.000 revs. per min. This is necess?ry to pre- 
vent слу seperation of the s»nd from the cement. owing to their 
different specific grevities, the result being that a plostie mess, con- 
sisting lergcely of cement and send. attaches itself to the inner surfece 
of the mould, whereas the water, which is specifically much lighter, 
sepsretes out in the hollow spece formed in the middle. Centri- 
fuge! force therefore separates out the water and compacts end con- 
solidates the resulting plostie moss egeinst the inner wells of the 
mould. The гоё Поп is continued for 10 or 15 minutes eccording to 
the n*ture of the de-ign, ond et the end of this time the water cen Бо 
emptied out of the spece in the middle. The mould, together with 
the concrete, is set side for g doy or two; the concrete will then be 
found to have sct sufficiently to allow of its remove! from the mould, 
and, efter lving three or four weeks in moist sand, it will be found to bo 
thoroughly herd and ready for usc. 

Tests which h*sve been carried out, both by the makers end by 
others, show thet 2 thoroughly satisfactory product is the result, and 
that it possesses thet amount of ele sticity which is necessary for the 
work it has to perform. Posts of this kind have been used ketely in 
Germeny, both for carrying are lamps and elso for transmission lines, 
They ere ssid to edept themselves to architecture! work, 2nd hove 
beon used for carrving the ares lemps on one of the bridges in Dresden, 
full drawings of the design in this ease being given. The ides was 
first developed by the firm of Otto & Schlosser, of Meissen, nesr 
Dresden ; but the process, гз for as Germany is concerned, seems to 
have passed into the h»nds of Dyckerhoff & Widmann, of Bicbrich. | 


Federal Suit Against Incandescent Lamp Companies.— 
The Attorney-General of the United States has brought a suit 
against 35 electrical and other manufacturing companies on the 
charge of engaging in “ unlawful contracts, combinations and 
conspiracies to restrain the trade and commerce among and 
between the several States and Territories of the United States 
in incandescent lamps and to monopolise the same.” The 
“ Electrical World " points out that two issues of great im- 
portance, apart from the bearing of the case on the defendants, 
are involved —namely, the extent to which the monopoly 
awarded by a patent may be extended in various directions ; 
and, secondly, whether any limitation can be imposed upon a 
manufacturer in the purchase of patents to fortify his interests, 
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A.M.Inst.C.E. in Preparation. 


в MecuANICAL DESIGN AND CONSTRUCTION OF GENERATORS. By К. Livingstone, 
In Preparation, 


(лант, RADIATION AND ILLUMINATION, From the German of Paul Hóener, by Justus Eck. 
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The Oldest Electrical Journal (established as a weekly Journal, 1861-1878) 
Published every Priday, Price Sixpence; Post Free, Sixpenoe- 


Editorial, Publishing and Printing Offices, | 
1,2 &3, SALISBURY COURT, FLEET ST., LONDON 


Tel. : Holborn 9: Lineal: Tels. : ELECTRICIAN NEWSPAPER LONDON. 
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АЦ Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, * THE ELECTRICIAN,” Salisbury. 
court, Fleet-st., London. Cheques and P.O.s to be crossed ** Coutts & Со." 

All Editorial communications to be addressed to THE EDITOR. Letters 
for insertion in “'ТнЕ ELECTRICIAN," or containing questions, to be 
accompanicd by name and address of the writer as evidence of good faith, 
No notice 18 taken of anonymous communications. 

“THE ELECTRICIAN ” offers exceptional advantages to Advertisers, and 
has an influential circulation all over the World. This statement $a 
quarantecd. 

Advertisement Rates, dc., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the 
Office at latest by Wednesday evening's post. Renewals of expiring 
Advertisements and alterations to standing Advertisements by first poat 
Wednesday. Wrapper Advertisements by first post Wednesday. 

Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVERTISE- 
MENTS accepted up to 3.30 P.M. Thursday. 
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“THE ELECTRICIAN '' INDUSTRIAL SUPPLEMENT. 

With “ Tne ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of © Industrial Supplements," to be published from time to time 
with “Tue ELECTRICIAN.” The fifty-third issue of the Supplement 
published (Gratis) with the number of " THe Exvectrician” for 
September 23, 1910, was the last of the monthly issues. “THe Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT" to ‘THE ELECTRICIAN ” isnow 
issued weekly (Gratis). It will be found towards the end of the present issue. 
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ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index is included. 


SPEOIAL NOTICE. 


The present number of “THE ELECTRICIAN " completes Vol. LXVI. 
The Index to the Volume will be issued (Gratis) on April 21st. 


READY APRIL 25th..—Vol. LXVI. of ** Tue ELECTRICIAN.” 
Bound in Publisher's covers. Price 17s. 64. Postage U.K. 1s. extra, 
abroad 2s. 6d. 


Cases for binding Vol. LXV LI. are now read y, price 2s.: post free, 2e. 5d, 


REGISTRATION OF ENGINEERS. 


There is at the present time a strong move in the United 
States in favour of the licensing of engineers before they are 
allowed to practise. Some of the States have actually 
legislated on the subject, while їп New York State two 
Bills are under consideration. One of these has been 
drafted by the American Society of Civil Engineers: not 
that this Society is in favour of registration, but if a Bill is 
to be passed they would prefer it to take this particular 
form. The second Bill is due to the Technical League, 
which appears to be а secret organisation, presumably 


having as its object the raising of the status of the engineer 
and the protection of the general public. 

As there is sometimes а feeling in this country that коше 
such similar course should be adopted, it may be well to 
consider the advantages and disadvantages of registration. 
In the first instance, legislation of this kind is no doubt 
prompted by the idea that the public has suffered through 
the work of badly qualified engineers ; and, secondly, there 
is probably the feeling that if the profession were freed from 
such undesirables, the fees, as well as the work, would be 
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1 —1i B.H.P. 


AN IMPORTANT FEATURE. 


As with all. other types of Silvertown Motors 
every ' Г.” Machine is guaranteed to develop 
its rated output. | 


SILVERTOWN MOTORS аге liberally 


designed, and give satisfactory service—always. 

The Prices are competitive. Full particulars 
on application. 
THE | 


India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 
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L M ERICSSON MANUEACTURINGU. | GiRCUIT BREAKERS. 
BYRON HOUSE, 82-85, FLEET ST., LONDON, E.C. 3-Pole OVERLOAD and NO VOLTAGE, 


FOR А.С. MOTOR PROTECTION. 


MANUFACTURERS OF 


TELEPHONE INSTRUMENTS 
SWITCHBOARD AND TESTBOARD MATERIAL 


OF EVERY DESCRIPTION. 


Please apply for Catalogues and Prices, and send your Trade Card 
with application. 
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Tuc DRURY CABLE PERFORATOR 


[ | 
NO | EE Low y= 
COMPLICATED 'a =“ < 
MECHANISM, | © ur INITIAL 
i COST. 
All S 
hien ne st | Sent on 
changeable | Approbation to | TOTALLY ENCLOSED AND GASTIGHT. — 
EE. bona fide Voltages up to 650 vw. А.С. 
ENQUIRIES Applicants. - = д2 
SOLICITED. | xy o 
E LJ a | GEORGE EDDISON, 
Manufacturers for over 20 years of Wheatstone Automatic & other Telegraphic Apparatus Manufacturing SPECIALIST in А.С. Starting Gear p 


and Circuit Breakers, — 


DRURY BROS., Stanley - Road, Teddington, LONDON. Victoria Works, 1718, Warstone Lane, BIRMINGHAM, dra 


Telegrams: Drury Bros., TEDDINGTON. Telephone : 155 P.O. MOLESEY- | 
=", Ex —— ———], 1 S. 
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Crompton & Co., Salisbury-House, London wall, E.C., & Chelmsford .......... 6 
qon & Phillips, 14, Union-court, Old Broad-st., London. and Charlton, Kent 1 
iemens Brothers & Co., Caxton House, Westminster, London, S.W............. 3 
Simplex Conduits Ltd.. Garrison-lane, Birmingham $ and London Supp. 217 and 23 


Cooking Apparatus 
Berry Construction Co., 294, Charing Cross-road, London, М.С............... esM 
British Prometheus Co., Salop-street Works, Birmingham; and London Supp. 218 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. .Supp. 215 
General Electric Co., 67, Qucen Victoria-st., London, Е.С. ........ Supp. 2!3 and il 
Siemens Brothers Dynamo Works, 39, Upper Thames-street, London, С бир. 214 
Simplex Conduits Ltd., Garrison-lane, Birmingham; and London Supp. 217 and 23 


Cut-Outs 
Dorman & Smith (Head Office and Works) Ordsal Electrical Works, Salford.... 1? 
Reason Manufacturing Co., Lewes-road, Brighton .....cscceccccceccseccvece 19 
Reyrolle (À.) & Co., Hebbur on Tyne isss id ew ra dua n rad nim наа сь Supp. 220 


Simplex Conduits Ltd., Garzison-lane, Birmingham $ and London Supp. 217 and 23 


Dynamo Manufacturers 
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Crompton & Co., Salisbury House, London-wall, E.C. ; & Chelmsford......... ‚. $ 
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British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool .. 


ie peeks Ju 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 


' British Thomson-Houston Co., Rugby (England). and Branches ............., 


Crompton & Co., Salisbury House, London-wall, E.C., & Chelmsford ......... е“ 6 
Electric Light Contractors 

British Thomson-Houston Co., Rugby (England), and Branches ........ MY — 

Crompton & Co., Salisbury House, London-wall, E.C. ; & Chelmstord.......... 6 

lec. Construction Co., Wolverhampton, & Dashwood House, New Broad-st.,E.C. 7 
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Electric Lighting and Tramway Supplies 
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Indestructible Paint Co., Kings Houses, King-street, London, Е.С............... 27 
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Siemens Brothers & Co., Caxton House, Westminster, London, S.W. ........ 13 


Engine Packing 
Willcox (W.H.) & Co.,23, 34 and 36, Southwark-st, London ..... TIT вазы [3 


Engines 
Clarke, Chapman & Co., Gateshead-on-Tyne, and 50, Fenchurchestreet, London. 20 


Engineers and Contractors 
British Thomson-Houston Co., Rugby (England), and Branches .............. -- 
British Westinghouse Electric & Mfg. Co. Registered Omice: 2, Norfolk-street, 
London, W.C.; Offices and Works: Trafford-park, Manchester............ — 
Chloride Electrical Storage Co., Clifton Junction, Manchester, and 39, Victorias 
SENEC NE ~ teal iac Gs пора IW On S Fol ARE m RA oe duod aba dre 2 
Clarke, Chapman & Co., Gateshead-on-Tyne, and 50, Fenchurch-st., London, Е.С. 39 
Crompton & Co., Salisbury House, London-wall, В.С. ; & Chelmsford.......... 6 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, E.C............... 5 
Elec. Construction Co., Wolverhampton, & Dashwood House, New Broad-st,E.C. 7 
Elec. Power Storage Co., 4, Gt. Winchester-street, E.C., and Millwall, E, London — 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ..Supp. 215 
General Elec. Co., 67, Queen Victorizsstreet, London. В.С. ........ Supp. 213 and 11 
pennan & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 1 
aschinenfabrik Oerlikon, Oswa!destre House, Norfolk-street, Strand, W.C. .... — 


Parsons (С. А.) & Co., Heaton Works, МъМемсаѕіе-ироп-Тупе. ................. 2 
Reason Manufacturing Co., Lewes-road, Brighton .................... ERN 19 
Siemens Brothers & Co., Caxton House, Westrrinster, London, S.W, .......... 13 
Siemens Brothers Dynamo Works, Caxton House, Westminster, S.W. ....Supp. 214 
Vickers, Sons & Maxim. Sheffield.......... Ж ОР Flea wget dowd Va i d — 


White (J. С.) & Co., 9, Cloak-lane, Cannon-street, London, Е.С. ............ — 


Engineers’ Stores 
a  Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-st, London, ................ 3 


Fans 
British Thomson-Houston Co., Rugby (Ergland,) and Branches ............. . — 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 

London, W.C. ; Offices and Works: Trafford-park, Manchester ............ — 
Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, 

LS gum. оо лек еже — 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. .$ирр. 215 
Electrical Co., 122-124, Charing Cross-road, London, W.C. .................. — 
General Electric Co., 67, Queen Victoria-st., London, E.C........... Supp. 213 and 11 
Marelli (Ercole) & Co., 26, Garlick-hill, Queen Victoria-street, London, ЕС rer — 
Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London Supp. 217 and 2 

Fibre 
Burns, ^, 189, Central-street, London, E.C ооо оо ооо зоо зоо осо 22 
Mosses & Mitchell, 122 and 124, Golden-lane, London, E.C....... ааа є 19 


Spicer Brothers. 19, New Bridge-street, London, Е.С.............. 


Fittings for Electric Light 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........ 1, 30 
Dorman & Smith, (Head Office and Works), Ordsal Electrical Works, Salford....- 17 
Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, 


London, EC. .............. Е TATE — 
General Electric Co., 671, T Victoria-st., London, E.C......... Supp. 213 and 11 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 1 


Reason Manufacturing Co., Lewes-road, Brizhton ................ eee I9 
Siemens Brothers Dynamo Works, Tyssen-street, Dalston, London, М.Е. ..Supp. 214 
Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London Supp. 217 and 25 


Fuses and Fuse Boxes 
Dorman & Smith (Head Office and Works) Огаза1 Electrical Works, Salford.... 17 
Reason oH ee pe oo Lewes Toad, ВР: ааа ааа а 19 
Reyrolle (A.) & Co., Hebburn-on-Tyne ................. rte NE Supp. 220 
Siemens Brothers Dynamo Works, 39, Upper Thames-st., London, Е.С. ..5и/№. 214 
Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London Supp. 217 and 23 


Gas Engines 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
London, W.C. ; Offices and Works: Trafford-park, Manchester........... ы = 
Globes and Shades 
ohnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 1 
implex Conduits Ltd., Garrison-lane, Birmingham ; and London Supp. 217 and 23 
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THE REASO 


Telegrams: | 
| REASON BRIGHTON. | 


АВС LAMPS, | | 
DEMAND INDICATORS, 


FUSE BOXES, 


SPECIALITIES : 
| ELECTROLYTIC METERS, 
SLOT METERS, 

TIME SWITCHES, 


N MANUFACTURING CO, LTD., 


Lewes Road, BRIGHTON. 


Telephone: 
336 POST OFFICE. 


е ы ms ee — 


ann STREET LIGHTING FITTINGS. 


Manufacturer of 
ELEOTRIOAL AND PHYSICAL 
INSTRUMENTS. 

Newton Avenue Works, New Southgate, 


LONDON, м. 
CATALOGUES FREE, 


М+М VULCANISED FIBRE. 


MOSSES & MITCHELL, ONDON, t.c. 


Beaumont’s “RAPID” 
CENTRIFUGAL PUMP 


v pump any thick, hot, heavy or sedimentary 
iquid. 
It is very reliable in action. 
(a It will suck from 116. to 25ft. and deliver from Dft. 
ee = н {о 75ft. according to size of pump. 
BEAUMONTS Uv ӯ TOCKPORT. | We can quote for Turbine Pump to lift up to 1,800. 
"—B See Catalogue for other lifts and capacities. 


it is noted for high lift, great capacity and powerful suction. 


Suction and Delivery ..| "A | Y А |I" D! 19^ B 2" B |2)/" B| 87 B | 4^ B. 6"n 
| 49 | 55 | iso | 180 | 350 | 750 


D 


Gallons per Minute.. .. 8 15 45 
Lift in Feet Е dV 1? 20 45 40 40 45 50 60 10 
Revolutions per Minnte..| 2100 | 1850 | 1550 | 1650 | 1650 | 1550 | 1450 | 1100 | 1050 


Iron Pump  .. Price£ 8 176/410 7 0 6107 0 810 9 014 0 200 
Gun Metal Pump „ £/4150/51019 5(815|9 513 014 030 0/480 


BEAUMONTS, LTD., Pump Works, Brinksway, STOCKPORT. 


Telegrams: ^* Pumps, Stockport.” 


Classified Index to Electrical Trades—Continned, 


Generating Plant PAGE 
Clarke, Chapman & Co., Gateshead-on-Tyne, and 50. Fenchurch-st.. London,E.C. 30 
Crompton & Co., Salisbury House, London-wall. Е.С. ; & Chelmsford ........ 6 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham... .Supp.215 
Felten & Guilleaume Carlswerk A.-G., Mulheim-on-Rhine ................ 1 
Maschinenfabrik Ocrlikon, Oswaldestre House, Norfolk-street, Strand, W.C..... — 
Vickers, Sons & Maxim, Sheffield. ...... eee ОТЕРИ . PE 

Heating Apparatus 
Berry Construction Co., 294, Charing Cross-road, London, W.C......... ees . 14 
British Prometheus Co., Salop-street Works, Birmingham ; and London Supp. 218 


Siemens Brothers Dynamo Works, 39, Upper Thames:st., London, Е.С. ..Supp. 214 
Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London Supp. 217 and 23 


india Rubber 


Willcox (W. Н.) & Co., 23. 34 and 36, Southwark-st., London .................. 3 
Indicators 
Reason Manufacturing Co., Lewes-road, Впеһїоп................ —€—Ó— EN o 
Siemens Brothers & Co., Caxton House. Westminster, London, S.W........... 13 
Induction Coils 
Siemens Brothers & Co., Caxton House, Westminster, London, S.W. ........ 13 
Instruments 
. British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool..... «41,30 | 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 
London, E.C., and Nottingham...... eee eese ehh е 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
London, W.C.: Offices and Works: Trafford-park, Manchester ........... . — 
Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England.... 5 
Crompton & Co., Salisbury House, London-wall, Е.С. ; & Chelmsford. ........ . 6 
Drury Bros., Stanley-road, Teddington, London........... еее (brass 15 
Elliott Brothers, Century Works, Lewisham, London, S.E. .......... se m 
Everett, Edecumbe &Co., 117, Victoria-street, Westminster, S. W. and Collindale 
Works, Hendon, N.W. ............. о ree re wr ne re ee 1 
Evershed & Vignoles, Acton Lane Works, Chiswick, London, W. ........-.. . 24 
Ferranti Limited, Hollinwood, Lanes. ........:. 66666666666, rere eer eer es 25 
Gambrell Bros., Durham House. North-side, Clapham Common, London, S.W... 
General Electric Co , 67, Queen Victoria-st., London, Е.С... .•...... Supp. 213 and 


8 
11 
India Rubber, Сина Percha and Telegraph Works Co., Silvertown, London, E... 15 
Кп & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 1 

alder Bros. & Thompson, 34. Queen-strest, Cheapside, London, E.C........... 1 
Paul, R. W., Newton Avenue Works, New Southgate, London, N...... «eese 19 
Siemens Brothers & Co., Caxton House, Westminster. London, S.W. +... ees .. 13 
Weston Electrical Instrument Co., Audrey House, Ely-place, London, Е.С. .... 22 
White Electrical Instrument Co., 2 and 4, Gloucester-street, Clerkenwell, Е.С. 10 


Insulating Material 

urns, J., 189, Central-street, London, Е.С. еее СООО ы 

Electric & Ordnance Accessories Co., Cheston-road, Aston. Birmingham. . Supp. 15 
Indestructible Paint Co., King's House, King-street, London, Е Сое оа анде вн i 
Mosses & Mitchell, 122 and 124, Golden-lane, London, E.C. гии чечня г 
Nobles & Hoare, Cornwall-road, Stamford-street, London, 3.8... - а 
Siemens Brothers & Со., Caxton House, Westminster, London, Марна d 


| 


S ic i е 2e » Pere ee соо ново ооо = 
рісег Brothers, 19, New Bridge-street, London, Е.С UIN Supp, 218 | 


Weidmann, H., Rapperswil, Switzerland ооо ооо сов ооо ее ы 


insulators PAGR 

British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ......1,30 
China Furniture & Electrical Fittings Manufacturers’ Association (J. Macintyre 

& Co., Ltd.» Gaskell & Grocott; Bullers Limited), Bryn, Sedgley, Staffs. .. 11 

Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham. .Supp. 215 
Henley’s (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London 


E.C., and North Woolwich ...... ee esu seconde eas ОБС РТ 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, & Charlton, Kent 1 
Siemens Brothers & Co., Caxton House, Westminser, London, S.W.......... . 13 

Insurance | 
.. Phoenix Assurance Co., 19 and 70 Lombard-street, London, Е.С. ........ Deres 27 
Lamps 
Accumulator Industries, Ltd., 4, White-street, Moorfields, London, E.C......... 8 
British Thomson-Houston Co., Rugby (England). and Branches ............. . — 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 

London, W.C. Offices and Works: Trafford-park, Manchester ...... veda ace — 
Crompton & Co., Salisbury House, London-wall, Е.С. ; & Chelmsford ...... Vus. > 
Edison & Swan United Electric Light Co., 36 and 37, Queen-street, Cheapside, 


London, E.G. «coca bx ао о и Е — 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham .. Supp. 215 
Electrical Co., 122-124, Charing Cross-road, London, М.С. .................. — 
General Electric Co., 67, Queen Victoria-st., London, Е.С. ........ Supp. 213 and 11 
Imperial Lamp Works (Brimsdown) Ltd., Kingsway House, Kingsway, W.C.. .. 8 
о & Phillips (Arc), 14, Union-ct., Old Broad-st., Lond., & Charlton, Kent 1 
ope's Electric Lamp Co., Hythe-road, Willesden, London, N.W. ...... Supp. ae 


Library (Technical Circulating) 
Lewis, Н. K., 136, Gower-street, London, W.C. (List on request.) .......... — 


Lightning Conductors 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, & Charlton, Kent 1 


Lubricants 
Wilcox (W. Н.) & Co., 23, 34 & 36, Southwark-st, London, 5.Е...............:. 3 
Magnets (Permanent) | Ж 


Dennis (W. Е.) & Co., 49, Queen Victoria-street, London, Е.С. ..........5ирр. 


Manganesite (Jointing) 
Hudson (John) & Co.'s Successors, Mansell-street, London, E.......... 3 


Metal Filament Lamps 


British Thomson-Houston Co., Rugby (England), and Branches. ........ (uw. m 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 
London, W.C. ; Offices and Works: Trafford-park, Manchester..... PEE — 


Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, 
ndon, Е.С. ..... een ее СЕСЕ „++... =т= 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ..Supp. 215 
Electrical Co., 122-124, Charing Cross-road, London, MIO dicc etas ea se.. — 
General Electric Co., 67, Queen Victoria-st., London, Е.С.......... -Supp. 213 and 11 
Imperial Lamp Works ( Brimsdown) Ltd., Kingsway House, Kingsway, W.C... 8 
Pope's Electric Lamp Co., Hythe-road, Willesden, London, N.W..... Supp. 216 
Siemens Brothers Dynamo Works, Tyssen-street, Dalston, London, N. Supp. 214 
Simplex Conduits Ltd., Garrison-lane, Birmingham; and London. . Supp. 217 and 23 


.AJ 


i 
| 


ae 4. © ME 


Xx. THE ELECTRICIAN, APRIL 7, 1911. 
I————!!————————————————————————————————————————————————— $t 


Classified Index to Electrical Trades—Continued. 


Meters (Electricity) PAGE 
British Thomson-Houston Co., Rugby (England), and Branches.............. — 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 

London, W.C.; Offices and Works: Trafford-park, Manchester ............ — 
Ferrand Limited. Hollinwood, Lanes, iex ааа Raph аана араа a 25 
[oue & Phillips, 14, Union-court, Old Broad-st,, Londot; & Charlton, Kent | 

eason Manufacturing Co., Lewes-road, Brighton ............ eee 
Simplex Conduits Ltd., Garrison-lane, Birmingham; and London Suf. 217 and 23 

Microphones | 
British L. M. Ericsson Manufacturing Со., Byron House, 82-85, Fleet-street, 

London, E.C., and Beeston, near Nottinghem............. AGE ACA Tt 

Motor Starters 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham.. Supp. 215 
Ellison (George), Victoria Works, 17 and 18, Warstone-lane, Birmingha:n...... 15 
Reyrolle (À.) & Co., Hebburn-on-Tyne =... eoveecvosecasócacceces Supp. 220 

Motors (Electric) 

British Thomson-Houston Co., Rugby (Eneland), and Branches ............. . — 
British Westinghouse Electric & Mfg. Co. Registered Office: 2, Norfolk-street, 

London, W.C.; Offices and Works: Trafford-park, Manchester ............ — 
Crompton & Co., Salisbury House, London-wall, Е.С. ; & Chelmsford.. ........ © 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, E.C. ....... PLA ME Р 
Electric коча Со., Wolverhampton, and Dashwood House, New Broad- 

ЭВ nC P E е тон аен OTT рае ив а 
Electrica] Caz 122-124, Charing Cross-road, London, М.С. „гааг — 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham ..Supp. 215 
Fe!ten & Guilleaume Carlswerk A.-G., Mülheim-on-Rhine .................. 1 
General Electric Co., 67, Queen Victoria-st., London,E.C. ........ Supp. 213 and 11 


India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. .. 15 
Johnson & Phillips, 14, Union-court, Old Broad-st., London, & Charlton, Kent. І 


$ witches and Switchboards —continued 


S 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, Е..... 17 
hnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent | 


о 
Nader Bros. & Thompson, 34, Qucen-street, Cheapside, London, E.C........... | 


Таре 
Hooper's Telegraph & Indiarubber Works, 31, Lombard-street, E.C., and Millwall 


Docks, E London... eio see ves ээ earns өө AD 9 04/6 WR AV 2 
St. Helen's Cable & Rubber Co., Warrington .......................... Supp. 217 
Siemens Brothers & Co., Caxton House, Westminster, London, S. W........... 13 


Telegraph Enpineers mA A 
| 1, 20 


Mareii (Ercole) & Co., 26, Garlick-hill, Queen Victoria-street, London, E.C..... — ifi i А T Y 
Siemens Brothers Dynamo Works, Caxton House, Westminster, S.W..... Supp. 214 я bg mies aseo a Ea hose ага TD. 15 
Vickers, Sons & Maxim, Sheffield. „ние ини нии eee nne — Siemens Brothers & Co., Caxton House, Westminster, London, S. W. .......... 13 
Victoria Dynamo & Motor Co., Craven House, Kingsway, London, W.C....... = Sterling Telephone & Electric Co., 200, Upper Thames-street, London, E.C. Supp. 218 
Non-Conducting Composition : : Testing Sets 
Willcox (W. H.) & Co., 23, 34 & 36, Southwark-st, London, SE К «Ts b Elliott Brothers, Century Works, Lewisham, London, S.E, Sete ee tees азан жее зе 3 
Non-Magnetisable Watches Tests 
Smith (S) & Son, 9, Strand, London, М.С, wsssccctssesenceseverecsvescoese == Electrical Standardising and Testing Institution, 62-70, Southampton-row, 
Oil Cans London, W.C *ФФ'Ф i ey ie er ә et Ceceoetoseeaedgenate винна фозовор ночь 12 
Kaye (Jos.) & Sons, Lock Works, Leeds, and 93, High Holborn..... байна ves ase 22 | Thermo-Galvanometers 
: Willcox (W. H.) & Co., 23, 34 & 36, Southwarx-st, London, 9 АЙРА ИЛИМНИН 3 Cambridge Scientific Instrument Co.. Chesterton-road, Cambridge, England С 5 
Oil Cisterns Thermometers 
Willcox (W. H.) & Co., 23, 34 & 36, Southwark:st, London, S.E. st... re я 3 | Cambridge Scientific [Instrument Co., Chesterton-road, Cambridge, England.... 5 
Oil Filters Tramway Brakes | 
Wiilcox (W. H.) & Co., 23, 34 & 36, Southwarksst, London, E „РР nn sis Aw LE 3 | British Westinghouse Electric & МЕ. Со. Registered Office : 2, Norfolk-street, 
Paints, &c. | London, W.C.; Offices and Works: Trafford-park, Manchester. s.s.s... = 
Indestructible Paint Co., King's House, King-street, London, E.C............ . 27 Transformers 
| British Electric Transformer Co. Works and Offices: Hayes, Middlesex. ..... ‚ M 
Patent Agents | Brit ыы 
; ritish Thomson-Houston Co., Rugby (England), and Вгапсһев.............. 
Lorrain (J. G.) Norfolk House, Norfolk-street, Strand, \.С........... TIPP .. 10 British Westinghouse Electric & Mie Co. Белесте Office: 2. Norfolk-street, 
Raworth, John E., Queen Anne's-chambers, Westminster, London, S. W......... 10 London, W.C, ; Offices and Works: Trafford-park, Мапсћһеѕїег............ "m 
Sokal, S., 55, Chancery-lane. London \.С. и ое и ни кокон» 10 Crompton & Co., Salisbury House, London-wall, Е.С. and Chelmsford... .».. 6 
Withers (J. S.) & Spooner, 323, High Holborn, Шопдоп...................... 10 Felten & Guilleaume Carlswerke А. G., Mulheim-on-Rhine .......... MEM | 
Presspahn | Ferranti Limited, Hallinwood, Lanes ооо reker ези аза инея 25 
Weidmann, H., Rapperswil, Switzerland ........ ecce eee eee eee eoe SKPP. 218 Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent -1 
Transmitters 
Portable Hand Lamp: pn | | 
Accumulator Industries, Ltd., 4, White-street, Moorfields, London, Е.С......... 8 ior L. pecus Manufacturing Co., Byron House, 82-85, Fleet-street, 
British Insulated & Helsby Cables, Ltd., Prescot. Helsby and Liverpool ........ 1, 30 ondon, Ev. ; and Beeston near Nottingham........ esee pee 6 
Dorrian & Smith (Head Office and Works}, Ordsall E'ectrical Works. Salford .. 17 | Turbine (Steam) Makers 
Publishers British Thomson-Houston Co., Rugby (England), and Branches ,............. — 
“ Electrician" Printing & Publishing Co., А London .. 18 ore Eene ME aod E че 4 E Ra bero jt 
Lewis, Н.Ю, 9 Gower-street, London, М.С. ( echnical Books) ........ — Parsons (С. А.) & Co., Heaton Works, Newcastle-upon-Tyne. иен TN 
Pumping Machines Turbo-Alternators 
Beaumonts Limited, Pump Works, Stockport, England ..............., ‚... 19 Parsons (С. A.) & Co., Heaton Works, Мез,сазе-ироп-Тупе.................› 2 
Pumps Underground Mains | 
Beaumonts Limited, Pump Works, Stockport, England .................... 19 Johnson & Phillips, 14, Union-court, Old Broad-st., London, and Charlton, Kent 1 
Clarke, Chapman & Co., Gateshead-on-Tyne, and 50, Fenchurch-st,, London, Е.С. 30 
Willcox (W. Н.) & Co., 23, 34 & 36, Southwark-st, London, S.E. ............... aio et tie Qut 1: ; 
" s riffiths Bros. .. Mack's-road, Bermondsey, London, 5.Е..............,. . 
Radiators (Electric) | Indestructible Paint Co., King's House, Кїлє гөн, London, EC. .........., . a 
Berry Construction Co., 294, Charing Cross-road, London, W.C............... 14 Nobles & Hoare, Cornwall-road, Stamford-street, London, S.E.........-- бекина. 40 
British Prometheus Co., Salop-street Works, Birmingham; and London Su. 218 
Electric & Ordnance Accessories Co., Cheston-road, Aston, Birmingham.. Supp. 215 Voltmeters А 
General Electric Co., 67, Queen Victoria-st, London, Е.С.......... Supp. 213 and 11 Crompton & Co., Salisbury House, London-wall, Е.С. ; & Chelmsford ....... E 
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maintained at a higher level. With regard to the first point, 
there is no doubt that the public has suffered at times in 
the way mentioned. Not only have there been undesirable 
consulting engineers, but there have been many minor 
municipal positions that have been filled by engineers by 
no means qualified to carry out the work entrusted to them. 
With other spheres of engineering activity we need not 
concern ourselves very much, because they are chiefly self- 
protective. There are, of course, cases in which a self- 
styled engineer may induce credulous investors to put their 
money in engineering projects as wild as any solution of 
perpetual motion or the extraction of gold from sea water, 
but the amount of harm so done is inconsiderable. There 
will always be fools in the world, and no amount of legis- 
lation will remove them. 

Turning to the manufacturing side, it may be said that 
all the larger engineering firms of necessity employ 
competent engineers, or they would soon fall out of the 
running, so that, generally speaking, we need only consider 
consulting engineers and those filing municipal and 
kindred positions. In this direction we think the public 
have to thank themselves very largely for any injury they 
have suffered. If the layman desires work to be carried 
out by an engineer he should satisfy himself that the 
engineer selected has carried out similar work before, or 
work of a kind to render probable a satisfactory result. 
Although doctors are registered, no one blessed with 
ordinary common sense regards every doctor as being truly 
capable, or even desirable as a general practitioner. Doubt- 
less there would (and should) be the same sort of feeling in 
regard to engineers, even if registered. 

In regard to municipal engineers, much of the trouble has 
no doubt been due to the employment of men at inadequate 
salaries by committees who have not the most elementary 
knowledge of engineering. Such committees sometimes 
consider that an engineer, who perhaps receives a princely 
salary of £150 per annum, should be capable of running a 
sewage works, a refuse destructor, electricity works, or any 
other branch of engineering work that the local council 
may wish to take up. 
become the council’s architect and general engineer, with 
the result that much public money is wasted. 

It is worth noting that all the engineering societies in 
America are strongly averse to registration, and we think 
this attitude is sound, for it is difficult to see how registration 
would be a satisfactory remedy. Unlike medicine and some 
other professions, engineering is very wide in its applications, 
and the various branches merge into one another. Engineers 
sometimes pass from one branch to another with satis- 
factory results. Registration in one branch would noi 
imply competence in some other branch, and yet might 
impede freedom of action; on the other hand, a licence 
might be used in an undesirable way by unscrupulous 
persons. Examination affords no proper solution of the 
difficulty, because, although it is possible to examine the 
result of education, this method cannot be applied as a test 
of experience, which is quite as important as education. 
Moreover, engineers are often born rather than made, and 
legislation. might prove a barrier to men of that kind. It 


Similarly the council’s surveyor may 
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appears to us, therefore, that it is better for engineers to 
take matters into their own hands and for membership in 
the various engineering societies to act as some guarantee 
of competence, or at least аз a recognition by fellow 
engineers of ability in the profession. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELEOTRICIAN Office, poet 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) 


Theoretische und experimentelle Untersuchungen an der syn- 
chronen Einphasen-Maschine. Ву Dr.-Ing. Max WENGNER, 
(Munich: В. Oldenbourg.) Рр. 88. M.2°40. 

It is interesting to study the modern developments of elec- 
trical engineering. In some quarters the battle between 
alternating and continuous current stil rages. Though the 
former doubtless seems to win the day wherever transmission 
Is the prominent feature, vet the issue seems by no means во 
clear when distribution is the main factor. Leaving out the 
question of lighting, there is, undoubtedlv, a great deal of 
justifiable conservatism in retaining the continuous-current 
motor, for it cannot be denied that this type of machine 
possesses many excellent properties which its rival, the alter- 
nating-current motor, does not. Certainly, the induction 
motor, pure and simple, is a much simpler and more mechanical 
construction than the continuous-current motor, with either а 
series or shunt characteristic. But of these characteristics the 
former is wanting altogether in the induction motor, whilst 
the latter is contined to one specd—namely, to synchronism. 
Still worse is the case for the induction motor when we confine 
ourselves to the single-phase machine, for, in addition to the 
above limitations, this motor has no inherent starting torque. 
And yet single-phase is the system which has become so 
important for electric traction—the alternating current because 
of transmission at hich pressure, and the single-phase because 
of its simplicity. Thus, as far as traction is concerned, the 
battle between the continuous and alternating-current systems 
really reduces itself to a contest between the two types of 
machine—the general transformer and the commutator 
machine. 

For the motors a compromise was made, and the much-hated 
commutator was accepted as a necessity. Like many other 
necessities, however, when the opposition arising from diffi- 
culties is ousted by the satisfaction which comes from suc- 
cessful though arduous endeavour, the engineer begins to 
congratulate himself on his adaptability. 

But the objections to single-phase for power work were not 
confined to the motors. Against the single-phase generator 
there were also тапу prejudices to be overcome. The fact 
that a commutator was required in connection with this 
machine placed it at no disadvantage compared with its 
favoured rival, the polyphase generator, for, with the exception 
of the unipolar machine, no machine without a commutator 
can be made self-exciting—that is to зау, to produce a current 
from а machine a commutator 15 necessary. Since, however, 
this commutator could be placed apart from and independent 
of the synchronous generator, and eatailed nothing more than 
a normal continuous-current. machine, the necessity became 
easy to bear. Е | 

But the тапу other drawbacks of the single-phase generator 
which were largely or altogether absent in the polyphase 
generator made it тапу enemies. Despite all, however, this 
machine—like the alternatne-current commutator motor— 
is really a necessity, and now we find the designer contentedly 
patting himself on the back and exclaiming that he has pro- 
duced a single-phase generator in no way inferior to the poly- 
phase machine. 

After this long introduction to, or apology of, the single- 
phase generator, no further justification for the present treatise 
Is necessary. 

It is only by a thorough knowledge of the working of this 
machine that all difficulties can be properly overcome. 
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By J. W. Warg. 


One of the main troubles experienced with singic-phase | The Electrical Ignition of Petrol Engines. 
: (London: Alabaster, Gatehouse & Co.) 28. nett. 


generators is due to the pulsating flux, which not only gives 

rise to heating, but sets up unpleasant disturbances in the The reader who has gone through this book will, if he bas 
whole machine. | In the present treatise the author com- | 8ttended evening classes on electricity at a Polytechnic, hos 
телсез by studving the armature reaction, and rapidlv finds | & good deal about electric ignition of motor car engines, for 
his way to the well-known analvsis of the pulsating field into those are the only ones really dealt with, but the ordinare 
two rotary fields, the synchronous and inverse fields respec- " driver " will, we fear, gain but little from explanations of an 
tively. The effect of each of these is considered in both | Induction coil founded on the old text book wire-in-a-whirlpuol 
salient and non-salient pole machines. It is, however, the diagram. What he wants is the verv simplest descriptions 
inverse field that has the chief interest, and forms, perhaps, | and analogies; just suflicient for his work and no mere, 
Не author's main study. It is only when this field is damped When he has been using these for some months. the exceptional 
out and the useful part left undisturbed that the single-phase driver тау want to know more; but in that case it will bea 

generator can exhibit the same excellent characteristics as the | 5004 deal more than he will find in this book. 
three-phase machine. For this reason the magnet wheels of After some remarks on dry cells and dynamos, conductors 
modern single-phase alternators—and especially those running and insulators, various methods of charging accumulators are 
at high speeds or having a strong armature—are frequently dealt with, clear diagrams being given of several wavs of joining 
provided with a substantial damping winding, usually in the | Чр to various sources. The induction coil is then dealt with, 
form of a squirrel cage. In this way the inverse field is largely followed by the magneto and its various applications, with a 
suppressed, the dangerous pressures in the field winding are good many nicely drawn diagrams. Тһе chapter on the engine 
no longer produced and the shape of the pressure wave of the itself is very fully illustrated, the complete cycles of one, two, 
alternator undisturbed Бу the inverse field causing a second four, six and eight evlinder engines being shown. Тһе largest 
harmonic in the magnet system. chapter in the book is naturally on ignition timing, which is as 
The second half of the book describes experiments made in well illustrated as the rest, and the book concludes with some 
order to prove the theory laid down in the first, and of this it hints which all drivers might read on the care of accumulators, 
is sufficient to sav that the author's object is fulfilled. Finally | and the evils of the cheap and nasty in spark coils The 
the calculation of the damping winding is discussed. ` | evening student will find the book of considerable use when le 

Though of such modest dimensions, probably more care and | Wants to applv his knowledge to motor car work. 

thought has been devoted to this little book than to manv a Many very curious statements are made, e.g.. that the capa- 
volume on machines. We recommend it heartily. | city of an accumulator is usually measured by the number cf 
STANLEY P. SMITH. ampere-hours required to charge it; that the spark in the 
Mechanical Engineering for Beginners. Ву К. S. M'Lanrw. evlinder is technically called the are ; that it should be clearly 
Second edition, (London: Charles Grittin & Co.) Pp. xiv. + 302. | understood that there is no difficulty in charging а 4-volt accu- 
mulator Нот a 5-volt dvnamo: that a 16 c.p. lamp takes 


5s. nett. 
The reading matter of this boon, descriptive and interesting r . ; | 
5 | о eresung | (November, 1910, is the date of the book) about 1 ampere at 
50 volts. But these and sundry others are probably not so 


though it he. is not suitable for beginners. All will admit 

that the theory of engineering cannot be intelligently followed | much due to the writer as to want of clearness in the lectures 
and applied without а fair mathematical knowledge and а | he has attended or the notes he has taken of them. 
thorough grasp of first principles. The author in his preface The book is a handy shape for ido pocket, and both printing 
states that the formule given can be solved without algebraic | and illustrations are excellent 

knowledge, and that only a knowledge of decimals is assumed. B 
But the author has not been able consistently te follow his own 
assumption, for within the first one hundred pages he has 
introduced, without anv explanation, signs for square roots, 
second and fifth powers! Under such circumstances the 
beginner would be well advised to commence with the studv of 
mathematics. After he has advanced somewhat in mathe- 
matical knowledge he will probably be anxious to study some 
of the excellent more specialised books now in service in 
preference to so general a book as this. 

A description of the details of steam engines (turbine and 
reciprocating) and boiler plants, including auxiliary machinery, 
occupies the larger portion of the text. In the last few 
chapters information regarding hydraulic and electrical 
machinery, the transmission of power, and gas engines, 15 
given. In some instances the illustrations are poor, and a 
serious error is visible on page 112 where the drag rod of the 
reversing link is shown fouling the valve spindle. 

In the introductory chapter—the most satisfactory one in 
the book—the metals and allovs in common use т engineering 


THE REDUCED CURRENT METHOD FOR LOCALISING 
FRACTURES IN SUBMARINE CABLES. 


ВУ В. ROLLAND BLACK. 


From a large number of experimenzs taken relacing to the 
es 


resistances and E.M.F.s located 25 exposures in broken cabl 
in sea-water, the following conclusions were arrived 2: :— 

Resistance at the Exposure is siiuaied a the point of conect 
with the sea-water, and is unaffected by the polarisation set 
up by the negative current; is constant with all negative Cur 
rents, and 1s governed by the following laws :— 

Law I. With a constant salt density E varies in inverse 
ratio to che exposed атса. | 

Law П. With a constant exposure ii varies in inverse rato 
to the salt densitv of the sea-water. 

The following are the salt densities of se» wazer in differeat 
parts of the world :— 


Baltic Неа ....... 0-75 por cent. | Indian Ocean | ...... 3:38 per cent. 


i Y a * r Apg 1! р 1 ane! J Е `} G Gi aa КГ : r {7 З a] ‹ RA. . “* 

are briefly described, information being given respecting their Black Sede 59, English Channel ... 392» 

coneral characteristics and method of production, together North Sea ....... 3:28 , Atlantic Ocean .... 360 — » 
Расе Ocean .., 3:36 af Mediterranean ...... 394 » 


The average density for the Pacific and Ailentie Oceans B 
The contact 


3:5, and the averace length of the exposure 1 sq. in. 

resistance, W,in these regions mav be considered equel io the 
resistance of one naut of the core exposed. Bu: if the density 
is greater or less than 3-5 per cent. the contact resistance vill 
vary in accordance with lew IL. Taking the density ах 3:9 
рег cent. as the constant when the contact resistance 15 equal 
to one naut of core exposed, and d the actual densicy à the 


with examples of their service in practice. 

The section оп fastenings is weak. 
the form of the ordinary screw thread, the term 
the bottom of the thread ” is introduced т the calculation of 
the safe working load for a screwed rod. "That there are 
several forms of screw threads is not mentioned. How a 
beginner in, say, a works making hydraulic or electrical plant 
is to form an idea of the outline of ariveted joint when tables 
of pitches, &c., are provided instead of sketches, is not at all 


Withont explaining 
“ diameter at 


clear, whilst the unillustrated page dealing with the design of | exposure, then | 

* . . . . X * Ы M 2 РИЧ TY > Y" 

riveted joints will,in all probability, be as readily understood as di 3-5 1 W: We | 

a page of Greek. The author seemingly does not realise the | Therefore the contaci resistance W, in these cases will be 

magnitude of the difficulties experienced by beginners. ү 3-5 д" (Г.) 
)— d s * • е Ы Е е E 
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In the proximity of fresh water rivers the sea water mingles 
with it and the density is reduced. It would therefore be 
advisable in such cases to ascertain accurately the salt density 
where the cable is located. - 


The E.M.F. of Polarisation and other E.M.F.s.—(a) When a 
negative current 13 sent through an exposure in a broken 
cable, polarisation is set up there in opposition to the testing 
current. Ш increases slightly as the current is increased until 
at 40 m.a. it reaches ics maximum velue and then remains 
constant with higher currents. Within these limits it obeys 
the following :— 


Law Ш. With а constant exposure and density the E.M.F. 
of polarisation with a negative current to line varies in direct 
proportion to the fifteenth root of the current strength. 

And conversely : 

Law IV. The resistance effect of this polarisation varies in 
inverse proportion to the 1-07ih root of the current strength. 

(6) An E.M.F. is present at the earth-plate (usually the 
iron sheathing) in the opposite direction to the polarisation 
E.M.F. and is constant wich all currents. This E.M.F. largely 
neutralises the polarisation E.M.F. 

(c) Earth currents are also usually present in cables of vary- 
ing values and direction, but are unaffected by the variation 
of the testing current. 

Owing to the variation of the E.M.F. of polarisation described 
in (a) with different currents, the Mance formula by the two 
reading Null method will contain an error, although the E.M.F.s 
mentioned in (b) and (c) will be eliminated. 
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In the False Zero Kennelly Method of Localising Breaks, 

depolarisation is so rapid immediately afier the cessation of 
the testing current the; 15 is impossible to balance up to the 
ectual polarisation which existed prior to the removal of the 
testing current. This is owing рату to the galvanometer not 
being able to respond quickly enough before depolarisation 
and porily to the KR of the cable requiring a certain interval 
before observing the deflection. This causes an error in the 
observed reading which increases as ihe delay in observing 
the deflection is increased. 
‚ № however, the current through the exposure were reduced 
instead of being cut off altogether, then the depolarisation 
will be only slightly reduced in accordance with the value of 
the reduced current, and then will remain constant. This 
occurs almost immediately after the reduced current has been 
applied. The error due to the variation of polarisation is 
small, and, after a certain interval does not increase with delay 
и observation as in the ordinary False Zero Method. 

The current can be reduced in two ways : 

(1) By reducing the E.M.F. in ihe battery circuit. 

(2) By introducing a resistance in the battery circuit. 

(1) An additional battery (E,), zinc to line, is inserted 
between the testing battery key and the apex of che bridge, во 
that when the key cuts off its own battery there will still be a 
current flowing from the edditional or permaneni battery. 
Thus (Fig. 1). The method of obiaining a balance is exactly 
the same as in the ordinary False Zero Method, but suffi- 
cient time should be allowed after the alteration of current 
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i ОА 
the full KR of the cable). Ii will be apparent that any altera- 
tion made in В will effect the deflection with both currents, 
but to a less extent with the reduced current. Consequently, 
аз В approaches thc true reading the deflections with both 
currents will gradually approach each other until the same 
deflection is obtained with either current. The resistance 


a ; | | ы 
Н В when balance is obtained will represent the resistance of 


1 
cable to the break, plus the contaci resistance W, which is per- 
manent with all currents, plus a small error due to the variation 
of polarisation. То eliminate this polarisation error another 
reading 13 taken with a different pair of currents but hearing 
the same ratio of reduction of current. 

This is done by opening SK, in Fig. 1, thus introducing à 
resistance, P in the battery circuit, and altering the value of 
the testing current. The same batteries E and E, will be used, 
and the reduction of current will remain in the same propor- 
tion as with В. А fresh balance К, is obtained with these 
conditions and the polarisation error will be increased as a 
lower pair of currents 1s used. 

(2) The current reduced by opening SK, thus introducing 
the resistance P in the circuit. To reduce the current one-half 
when the ratio is unequal make P = (а К), and when raiio is 
equal P —(a-- R)/2. Е, 1з removed, and when a fresh pair of cur- 
rents is required for R, the E.M.F. of the battery E is altered. 

The following is 2 practical execution of the test: К is 
clamped down throughout the test, zinc to line. After 
observing the deflection due to the full current, with SK, 
closed and P short-circuited, then SK, is opened and P into- 
duced, and after allowing full time, the deflection due to the 
reduced current is noted. R is adjusted until the same deflec- 
tion is observed whether P is inserted or not. The battery 
E, is now made less, P remains the same, and the ratio of 
reduction will be the same as in R. 

R, is obtained in the same way as with В. 

I have found this method more convenient as it avoids the 
necessitv of altering the battery connections. 

Strictly speaking, the polarisation error varies in accordance 
with law IV., but owing to the application of two currents in 
obtaining the one reading, the error is considerably reduced. 
Therefore, for all practical purposes, it will be sufficiently 
accurate to assume that the polarisation error in each reading 
varies simply in inverse proportion to the higher or lower of 
each pair of currents, providing, of course, that ihe lower 
currents in each case bear the same proportion. 

The formula for eliminating the errors will be as follows :— 


a- "nR—R, W. = 
а ^n—1 7 d 3 0). Ф ° . • е (П.) 
2- =Вайо of Coils. 


1 

W = гевізќапсе of ехрозите= CR per naut of core exposed with 
3:5 per cent. density. 

d =salt density at exposure. 

В =reading with higher pairs of currents. 


В = do. lower do. 
^ — value of the higher current of the higher pair. 
C, = do. do. lower do. 
Nt 
s 
Ii N or ^ =2, „2 r=" (3R- R) - 35. 
а , т i: R—R,) 4? 


ExampLe I.—(Actual Break.) 
Ratio 1,000/000. Core 10 ohms per naut. 
Actual distance, 7,0880. W —10 ohms. Sea density 3:5 
per cent. = d. | 
C —6 т.а. reduced to 3 т.а. В =7,109 ohms. 
C,=3 т.а. do. 13 та. R,=7,127 , 
М =2 


+. 2=1,000/1,000(2 x 7,109 — 7,127) -$535—T,081 visus: 


I have obtained accurate resulis with breaks quiie close to 


before observing the deflection (about two seconds longer than ! the testing end and those extending as far distant as 9,500 
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ohms. In the latter case ihe maximum current was 3 та. 
and the minimum 3 m.a. The localisation was within two 
ohms of the actual distance. 

The following are the best conditions for taking the test :— 


(1) When the break is less than 500 ohms distant, the deflec- 
tions, even when balance is obtained, are liable to be ой the 
scale. Ii is advisable in such cases to insert a resistance in 
the cable circuit of about 500 ohms or more. 

(2) Before the balance is obtained the galvanometer should 
be well shunted until the deflections approach each oiher. 

(3) If possible use currents not lower than 5 m.a. reduced 
to 21 m.a. 

(4) Always allow at least two seconds longer than a full KR 
time before observing deflections. 

The test has the following advantages : 

The observed readings are always smaller than chose obizined 
Бу anv other method. 

The readings are much steadier than by the ordinary False 
Zero Method, because the depolarisation is so much less and 
becomes constant soon after the reduction of the current. 

In my experience as cable electricien on board ship I have 
found this method invariably successful. 


Reduced Current. Method Applied to Earth Overlap Fault 
Test.—The В.С. method has been applied successfully to the 
Earch Overlap Test, being especially edvantageous when the 
fault is close to one end, and when the KR of che whole cable 
has о be considered. The most convenient arrangement 
would be co insert an additional battery between the testing 
kev and apex of the bridge at each end, as already described. 
The advantage of having a continuous current flowing through 
the fault is obvious, as the hydrogen atoms are Кере in constant 
motion. li is advisable to emplov small currents, so as not to 
block the fault with too much polarisation, 


a. 


ELECTRICITY IN MINES—THE AVOIDANCE OF 
ACCIDENTS. * 


BY ROBERT NELSON, 


Summry.— he author gives an analysis of the accidents which have 
occurred in mines due to the use of electricity. the analysis being made up 
entirely from material contained in the Annual Reports of H.M. In- 
speetors of Mines. He also makes some suggestions as to safeguards to 
be observed in the construction and operation of apparatus, 


Electrics! лос: ots in mines fè'l nature!ly under three heads: (1) 
Tgnitions of Яге фир. (2) Underground fires. (3) Electric shock. 

Between Jonusty L 1905, and December 31, 1910, 5 fete! ignitions 
of tiredamp by electricity, causing 13 deaths, are recorded. Each 
of the 5 esses hes one feature in common in that the emission of the 
gas which ignited eppesrs to have been unsuspected by the workmen. 
In two of the cases the apparatus in use wes of the unenclosed type ; 
and in the other two cases the apperatus was closed, end though it 
was not expected to be used in gas, it was inadvertently so worked. 
It is obvious thet ignitions of firedemp would be avoided if due 
милее os regerds the preseace of ges were observed, and if proper 
regerd were p.sid to the design of spperatus for use in places liable to 
the presence of gas. 

During the period of six years ¿bove named, two fetal underground 
fires heave occurred, causing the deaths of two persons. These two 
eecidents heve severe! festures in common ; exch originated in a 
motor room, Cach broke out in the temporary absence of the motor 
attendant, and ез was rendered more serious than it otherwise 
would have been by the presence of timber roof supports in the 
neighbourhood of the c'ectrieaà! apparatus. So far $3 could be 
ascertained, the earlier of the two fires originated through sparking 
at the commutstor of a direct-current motor fixed at the downcast 
shaft bottom (the tire being communicated vis the insulation of the 
cables to the wood roof supports of the motor room, and thence to the 
timber supporting the mein intake roadway), and the more recent 
probably in ал oil-filled starter used in connection with a three-phase 
motor (here again the fire was communicated via the insulation of 
the cables to the timber roof supports). The precautions to be taken 
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* Abstract of а Paper read on Saturday last at a joint meeting of the 
Scottish Branches of the National Association of Colliery Managers and 
the Association of Mining Electrica] Engineers, 


to &void underground fires cannot be too stringent. "The best 
precaution would seem to be to avoid the use of inflammable material 
for constructions! purposes in the neighbourhood of electrical 
wpparatus, unless the apperatus is itself so constructed and worked as 
to remove all risk of fire. Where neither of these conditions is 
fultilled there is need for constant attendance during the working of 
the plant. 


Jn considering the cases of fate! electric shock which have occurred, 


it is desirable to contine attention to those accidents which have 
occurred below ground. Electric shock below ground was responsible 
for 53 recorded accidents and 55 deaths between January 1. 1905, and 
December ЗІ, 1910. Hence nine electric shocks eccidents have 
occurred during the past six veers for every single accident caused Бу 
electricity otherwise then by electric shock, and nine deaths have 
been caused by electric shock for every two deaths caused otherwise 
by electricity 

The circumstances of the 53 accidents above mentioned have been 
considered, and they are analysed as follows :— 

Accidents. Deaths. 
Faults as regards the earthing of outer coverings of 
apparatus: 


(a) Total absence of any connection to earth..... vo М cues B 
(b) Break in continuity of earth connection ...... 2 ai 2 
(c) Outer covering earthed, but connection with 

ейте тей Сеа анаа t TO sage 9 


Contact, direct or indirect, with live parts of cables : 

(и) Direct contact with live cable exposed through 
abrasion of the insulation. оаа. G us 6 

(b) Contact with a conductor (e.g. à signal wire) 

made live by its contact with a live cable ex- 


posed through abrasion of the insulation........ í Ü 2 9 
(c) Contact with a joint inefficiently insulated ... Do n о 


Accidental contact with unprotected and uninsulated 
live parts of apparatus : 
(«) Accidental contact with live parts intentionally 
EXPOSI eem Л ЛУГ О Ы B8 xa 8 
(6) Contact with alive part normally unex posed but 


improperly ex posed for inspection whalst live... lou 1 
Inexperience in handling plant, or misadventure... 2. cds 2 
53 Oo 


The above table may be thus summarised :— 


Accidents. Deaths. 
Absence of or inefficient earthing _........ ОЕ ы HEP EP 24 
Defective insulation of cable system oo... sss. ‚ W C. 
Contact with uninsulated live parts ен j S us. 9 
Miscellaneous causes —....,.......... se. ebd Tu eim RS 2 aM 2 


The mere provision of an efficient connection to esrth would thus 
have evoided two-fifths of the tota! number of electric shock accidents 
in mines, end such г provision coupled with proper attention to the 
insuletion of those cable systems upon which secidents occurred, 
would heve avoided not less then four-fifths of the tote! number of 
accidents. Of the remeining 11 eeccidents nine were due to contact 
with uninsuleted live parts of appsratus ; but the number of such 
accidents should tend constentlv to diminish in the future. in view 
of the fact thet no modern plant for mining work suffers from the 
drawback of exposed live parts. The two accidents classed as 
miscellaneous were such ёз no «mount of foresight on the part of the 
management or of the workmen, except in the case of those workmen 
immediately concerned, would have avoided. The net result of the 
‘hove analysis is thet of 53 electric shock accidents, less than 4 per 
cent. may justly he regarded as in the circumstances плохое bie. 

The result of the following ane! ysis is to provide ù strong argument, 
possibly conclusive. in favour of the armouring of cables, since leaving 
out of account for the moment the concentrie system, tho length of 
unarmoured cables underground is not 10 times thet of armoured 


cables, Accidents. 


On armoured ceables инета ии иен hh eme ea hen . 2 
On concentric Cables ааа аео оаа ааа а 2 
On unarmoured cables /— ............ eee т MONTE : 20) 


From the point of view of the relative safety of low. medium, and 
high-pressure current, and of the three-phase and direct-current 


systems, we have :— И 


On low pressure systems (250 volts and helow).............. id 4 
On medium pressure systems (250 to 650 volts) ............. "E T 
On high pressure systems (above 650 volts).......... eese 4 

53 
On three-phase systems ......,.... es. Е T ет . 33 
On direct current systems ине. — T (Glen. mU 

53 


Аз in the question previously discussed, it is not very easy to 
draw direct and unassailable conclusions from these figures, as 
during the first three years of the period under consideration the 
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installations using direct current outnumbered those using three- 
pha:e current, wheres now the opposite would, I think, be found to 
be the case. It may, however, be possible to support the view thst 
grester risk of eccident ettachos to the three-phec installations in 
present use then to the direct-current instelletions in present uso. 

Safeguards to be Observed.—' To translete the e bove analysis into 
daily practice, it apposrs to be necessary to give careful ettention to 
two mein items, which ere in their order of importance, 23 follows :— 
(а) A sound connection to earth for a!l outer coverings of spparatus. 
(b) The covering of ell live parts, which would otherwise be exposed 
to contact, with insulating тегіс of such quality апа thickness 
that there is no danger ; coupled with the efficient protection of the 
seid insulating material against mechanical damage. 

Difficulties are said to arise in connection with the moking of » 
sound connection to earth, but I have not known any case in which 
they have proved to be insuperable. With г, single carth plete it is 
not elways easy to make quite certzin thet the connection with 
earth is efficient. This difficulty can, however, he got over if it 
exists by sinking а second earth plete e bout 20 yds. or there»bouts 
from the first. It is &!so advisable from time to time to test the con- 
tinuity of cable armouring, end to test the efficiency of individus! 
joints in earth conductors. For this purpose & pocket spperatus 
consisting of г, two to four-volt bettery, with г, lamp or on electric bell 
or à galvanometer, will be found to be of value. Ezrth conductors 
should always be of ample cross-section, if only to provide mechanical 
strength. If of sufficient size in the first instance, 2nd well-jointed, 
they can only fail through mechenice! demege so severe ss to cause 
discontinuity ; end therefore с, colliery manager who is desirous of 
testing the sefety of the electrice! plent under his care, but who may 
have, possibly, little e!estrica! knowledge, need not hesitte persons!ly 
to investigate the detzils of the earthing system. 

The second item, nemely the effective protection of all live ports. 
is also г matter which may be regarded from a mech»nica! standpoint. 
Suitable apparatus heaving been obtained in the first instance, and 
subsequently fixed, its proper protection and maintenance in working 
require mechenies! knowledge rather than electrics! knowledge, 
end the point is therefore onc in which o!l colliery m^n^2ers тоу 
interest themselves. It is desirable thst esbles, motors sad other 
“pp2ratus should be tested from time to time by an ohmmote.. oad 
one of these instruments should be eveilsb!o et every mine in which 
c'ectricity is in use. It is esscatic! thet such su instrument shou!d 
give g higher pressure th? the working pressure, prefers bly double the 
working pressure. 

In conclusion, tho comp'ete enclosure of ell live ports within a 
substentis! earthed mote'lic outer covering is the best sefeguard 
in esch case, end hence e colliery mansgee шоу fee! assured thst in 
m2kinz this provision for security against on ignition of fired: mp he 
is 2180 providing tho best security sz2inst the risk of гл outbre.k of 
fire, end azeinst the risk of c'eztrie shock ; in so Ёт, of course, es the 
avoids ice of these dangers is governed by the design of the epp»retus 
in use 252rt from its proper supervision and mainten^nc». 


DISCUSSION. 


Prof. JAMIESON referred to his association with the first colliery to 
be electrified—Sir John Watson's Earnock Colliery in 1881—and drew 
attention to his early advocacy of proper earthing. He fully endorsed 
all Mr. Nelson had said. 

Mr. А. ANDERSON, while in the main agreeing with Mr. Nelson, took 
exception to the us» of armoured cable under all circumstances, and of 
earthing everything. He instanced figures showing a proportion of 
armoured to unarmoured cable more lik» 1 to 124 than the 1 to 10 given 
by Mr. Nelson. Further he was not quite sure that Mr. Nelson was 
right in advocating the increased use of high pressures below ground. Не 
thought the safer line to go upon was a low pressure, such аз 109 volts. 
Power for power there was very little difference in the prices of high and 
low pressure motors. 

Мг. Н. A. McGrrrrE said he would not confine his earth solely to a 
Surface earth. What was wrong with the sump for an earth? He 
referred to a recent cas» which came under his notice where on opening 
out the earth plate it was found to be corroded, due to the action 
probably of sulphur in the coke. 

Prof. Burns, Mr. McLaren (Н.М. Chief Inspector of Mines for Scotland) 
and others also spoke. 

Mr. NELSON, in replying, paid a high tribute to Prof. Jamieson. He 
could not follow Mr. Anderson, and asked under what circumstances he 
would neither earth his system nor us? armoured cable. 

Mr. ANDERSON said he would not earth a rotary transformer or 
convertor, nor us» armoured cable in a pit where there was saline water. 
He knew of a pit near the seashore where armoured cable had been 
installed, and in 1233 than a werk it begin t: give troublo, with th? result 
that in six months it hid t» b» replated. Mr. Nelson had advocated 
the us» of armoured cable in which the armouring itself required an ad- 
ditional external insulation or protestion to protect it from the action of 
such water. Wherein was th^ advantage of the additional expense ? 
Why not use unarmonred cable right away, coated with some suitable 


preservative compound ? 
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in our tvpe B.E.R., &c., the commutator dimension is reduced 
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Mr. NELSON replied that Мг. Anderson had overlooked the additional 
protection from mechanical damage obtained by the use of armoured 
cable. In reply to Mr. McGuftie he was of the opinion that the trouble 
would be caused by the ргез>псе of sulphur in the coke, necessitating it to 
be specially selected. 

The discussion vas adjourned, 


CORRESPONDENCE. 


ance men 


THE ACCURACY OF METERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


NIR: Although the Paper read at the last meeting of the 
Institution of Electrical Engineers on the subject of electricity 
meters is perhaps one of the most important contributions on 
the subject that we have had for some years, it is a pity that 
{һе experience of the authors has apparently been limited to а 
few types of meters which are not altogether representative of 
the latest and most up-to-date practice. 

With regard to the commutator ampere-hour meters, we 
must reject the curve of accuracy given as not applying to the 
better-class makes of ampere-hour meters, in which we include 
our owa, and which are not more than 5 per cent. slow on 
one-twentieth load and are accurate within 24 per cent. from 
one-tenth full-load. In connection with continuous-current 
commutator watt-hour meters, whilst the authors recognise the 
fact that the most satisfactory is the Thomson tvpe of meter, 
thev object to the small diameter commutator, presumably 
owing to insulation difficulties which have been their. experi- 
ence. "The efficient insulation of the commutator on a meter is 
alwavs a difficult matter whatever the diameter may be; but 


to 2} mm., and. practically perfect insulation is obtained by 
insulating the whole frame, to which the movable element is 
fixed, from the base, in addition to insulating the commutator 
itself. The advantages gained by the use of a small diameter 
commutator in regard to friction and wear can only be secured 
where the armature coils are few, three in the case of the meter 
mentioned. 

It appears to be a common fallacy that three-coil armatures 
give a very fluctuating torque ; but actual tests show that this 
is only true cum grano salis, at least in the case of Simplex 
meters. The constructional advantages of such armatures are 
obvious, and faults can be easily localised and remedied. 

The easilv removable commutator is another feature which 
has been made use of for some considerable time in these types 
of meters. The authors of the Paper make mention of a re- 
movable spindle tip as being found in only one type of meter ; 
but we should like to mention that we have supplied for some 
considerable time in all meters over 50 amperes а movable foot- 
step bearing; the hearing and pivot may be easily removed by 
hand without the use of any special tool, and may be easily re- 
placed, the armature locking automatically when the bearing is 
removed. 

The objection raised by the authors to induction type A.C. 
metera on account of low torque and inaccuracy when used with 
uncommon wave forms may apply to some classes of meters 
which have come under their notice; but in a well-designed 
А.С. meter, such as we claim for the Simplex type, 8 to 10 cm.-gm. 
is obtained in single-phase meters (in polyphase meters con- 
siderably more), which, taking into consideration the absence 
of commutator friction and a light moving element, is certainly 
a distinet improvement on the old Thomson meter. The 
latter type might have developed 30 cm.-gm., but,this is dis- 
counted by the heavy weight of the moving element, the com- 
paratively high speed, and, last, but not least, commutator 
friction. These disadvantages contribute to make the, meter 
inferior to a good induction meter. | | 

With regard to variations in accuracy through wave form, the 
authors possibly lay urdae stress upon this point, since the 
wave forms instanced by them, which they admit were arti- 
ficial and with difficulty obtained, cannot be said to represent 
actual service conditions. The testing of polyphase meters 
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with single-phase current is now insisted upon by the Board of 
Trade, and all such meters as approved by them must be tested 
under these conditions. Our polyphase meters are built on this 
principle. Interaction between the two or three single-phase 
elements has been completely eliminated in the Simplex meters, 
and, of course, the braking flux of the shunt circuits is fullv 
considered when the meters are being calibrated. 

Incidentally we should lke to point out that we have had 
Installed in our testing laboratory for some considerable time a 
set as mentioned bv the authors on р. 30r, and which thev refer 
to as the 7 ideal set." —We are, &c.. 

NIMPLEN Conpurrs (Lip), 
AWR. (Meter Department). 


PROPOSED INTERNATIONAL SYMBOLS, 
TO THE EDITOR OF THE ELECTRICIAN. 


- 


London. Marchi 30, 


Sin: Speaking from memory, as Tam unable at present to 
look up the matter, 1 believe that a congress held in Chicago 
in 1893 proposed the use of script и for magnetic quantities, 
aud a good many writers have since adopted that style. Per- 
sonallv, I have also found a difficulty in getting the type, and 
my publishers actually went to the expense of making special 
tvpe for me. When the next recommendation comes on this 
matter of symbols, I think that the name of at least one type- 
Jounder who will stock the unusual types should be included. 

I do not think that Mr. Trotter 1s quite fair in his letter, as 
he writes as if it were merely a matter of choosing the tvpe 
that looks best, or is most easily written. Actually, there are 
nothing like sufficient letters in the alphabet to go all round 
the various physical quantities. avd hence most of them must 
be used more than once. It is therefore desirable to distin- 
guish between them bv taking different stvles of letter for 
different groups. 

I believe the principle adopted in the Chicago scheme was 
to use grotesque (block) type for the ; geometrical and mecha. 
nical quantities, ordinary type for electrical, and script for 
magnetic ones. In addition, I employ italics for thermal 
ideas, and heavy italics for algebraic work, and I want another 
fount for luminous things. 

It is, of course, not so easv to distinguish between the diffe- 
rent stvles in manuscript or blackboard work as in printed 
matter, but I have found no difficulty in either case in making 
things amply clear. 

I am strongly opposed, however, to the proposed. use of 
suffixes to indicate the various values of an alternating quan- 
tity. In my opinion, suflixes should be reserved to distinguish 
between different things of the same kir d, and I have devised 
a way of distinguishing between the different values of the 
same quantity without interfering with this principle, ог with 
the principle of using one stvle of tvpe for one group. I work 
а small I into the symbol letter to denote an instantaneous 
value, an М for а maximum value. ard an E for the effective 
(generallv, but not always, the В.М.Х.) value. The ordinary 
algebraic convention of a bar over suffices for the mean value. 
I have not found the distinction between an effective and а 
steady value very necessary. ard so І have not vet used it in 
tvpe. These svmbols have the advantage that they are self- 
expressive, but, of course, require new types. These are, 
however, alreadv av ailable for the more important quanti- 
ties, as my publishers have made tvpes for all those required 
for a book on Transformers. I enclose a set of tables 
reprinted from that work, which show the complete svmbols 
and definitions as far as Г have at present gone with them. 
The inserted letters аге, of course, small, but as it 25 found т 
practice that thev have seldom to be read, that does not at all 
matter, 

You will observe that the use of the Newtonian notation of a 
dot above for the first differential and of two dots for the second 
differential with respect to time is often a means of saving a 
new symbol. I have also found that the use of a dot under 
the symbol to indicate the time integral is convenient т some 
eases, and I have extended the idea by putting a tick above to 
indicate * per unit length," two ticks for “ per unit area," and 
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three ticks for * per unit voulme.” Notice that the meaning 
of the number of ticks is not quite the same as that of the 
number of dots. The use of such conventions reduces enor- 
mously the number of symbols to be memorised, and this is 
especially important seeing that many of the quantities for 
which they are employed oceur so ‘seldom that a special 
symbol for each would have no chance of getting fixed in the 
mind.—I am, &с.. Davip ROBERTSON. 
Merchant Venturers’ Technical College, Bristol, March 27 
In the following table we vive some of the symbols in the 
Fables enclosed by Prof. Robertson. These symbols are classed 
by the author according to whether they are numerical coethi- 
cients, mechanical quantities. or electrical. Ordinary type is 
used for electrical and script for magnetic symbols. 
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Name or description, Symbol. Мат or description. Symbol, 
Known numbers in а, 6, с, фе  L^ngth .................. Lt 
equations | MODO, ree vx ESOS 
Unknown numbers in | X,Y,Z Time wae sees О ЕРА T 
equations | Fr GWeney eee | f 
Efficieney — ............ | т Rotat onal spe:d...... | n 
Form-factor ............ f, f  , Rotational асе lera- | n 
Transformation ratio | q | tion | 
Space-factor ............ | c Velocity ао у 
Number of active 2 TORGHE жыкса аты) t 
conductors 'l'emp:rature see css. ЕТ (abs) 
"TL 
HR UE | P» [DA i pane toe teens LE 
otation ............... | 4 TAM ; 
Solid angle | Q Potential difference... VV 
- СРВ e.c et toto | $ E ; м 
Cost М... £ Небе curent ...... II 
ан | | | | (D 
Cost per unit. volume с Maenetic flux. ......... f 
Specific cost ratio .., m ах density. ине. 3 


Leakage coefficient... y 


Cost dif copper space 
Cost of same volume of iron space’ 
| We regret that, owing to pressure on our space, it has been 


necessary to hold over some correspondence. —Vp. №.) 


EASTERN TELEGRAPH SCHOOLS ATHLETIC CLUB. 


The ninth annual dinner of this club was held at the Нога 
Restaurant. London,on Friday evening last, when Mr. J. С. DENISON. 
PENDER, L.C.C., occupied the chiir and was supported by а number 
of the chiefs of departments, &e, of the Associated TPelecraph 
"ompanies, and many visitors. The latter included Mr. В. Kaye Gray, 
Mr. К. b. M. Anderson, Мг. F. Alex. Jobnston. and Ме Р. G. 
Barrell, and amongst the former we noticed Мг. А. В. Hardie, Mr. W. 
Hibberdine, Mr. E. Steer Hodson. Мг. T. А. Bullock. Mr. Walter Judd, 
Mr. H. А. С. Sanders, Capt. Au Mr. J. T. Crowe. Mr. Н. NG L. 
Smith, Mr. J. Cambrook, Мг. F. "Г. Preddle, Mr. №, РИ. Mr. H. К. 
Plank, Mr. J. С. Voungson, Mr. Е. T Hurlus, бе. "Ene vice-chbairs were 
occupied by Mr. В. Noble (secretary of the club). Mr, 4. H. Stephens, 
Mr. €. Fraser, Mr. W. €. А. Atkins and Mr. J. Dallas; rhe сошраву 
numbered about 120 in all. 

After the usual loyal toasts, the CHAIRMAN prepesed Success to the 
Eastern Telegraph Schools Athletic Clubs” and said he was very prowl to 
occupy the position of chairman over a birge Мер of мет Бок cf a 
chib of which he had himself боғла member as long age as the year E900, 
He had often wondered. when the boys were scattered over all parts i 
the globe, how they must feel when they сате back and called upor 
their old chief, Mr. Percy Burrell (oud cheers), who was always ee 
and was certainly no less popular now than ever. When he himself 
joined the school there was no Athletie Chib. Now, whether life was 
worth living depended upon the liver. and so exercise was essential fer 
everyone. So long as games of one kind or another were indulged in, he 
was sure their health would be greatly advantaged. ‘There had heen 
during the past year a great Innovation ‘by the intreduction of all Rugby 
up to Christmas, anl all Association after. This change had been the 
subject of much discussion, and he had ventured to argue with their 
worthy president as to the advisibility of making this innovation, He 
was bound to admit that Mr. Burrell had proved his point; and he desired 
heartily to congratulate him upon the result. Не asked them to drink 
to the success of the Athletic Club coupled with the name of its popular 
president, Mr. Perey Burrell. 

The toast was drunk with great enthusiasm. 

Mr. BURRELL, in replying, said he was grateful to the choivinan for the 
many compliments he had paid him, and. very please dl that the continued 
success of the club was recognised, It should be remembered that the 
position of their club was unique, Other clubs were congeries of persons 
banded together hy common tastes. "Ta^ Eastern Telegraph Schools 
Athletic Club was in a very different position. The primary point 


; d'appui of their members was their common employment, and the chib 


had to develop from the heterogencous material thus brought together 
competent sportsmen imbued with esprit de corps. To emphasis? the 
contrast, he said, other cluts had practically th» same membership froin 
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vear to year, but their own membership varied from month to month; 
roughly one-twelfth of thòir older members left each month, and were 
repheed by new and untried men. Therefore, their successes had 
to be judged by different standards to those of other clubs. It was not 
the number of their victories, but rather the number of plavers they 
produced ready to take the opportunities that arose when they 
proceeded to foreign рамз and were called upon to help make up 
the social life of thes? places, that was the object of the club's existere ». 
Toe club was, in fact, the nursery of the athletic life of the Associated 
Companies’ telegraph stations. Of course, they loved success in their 
rivalries with others, but such sueeess was not essential Their 
triumph was the production of the all-round man. the man who 
could take his part in any game and in any sport. This was the result 
that he, аз their. president, des red. The club hed successful teams 
in many excellent games, but there were others he would. hike to 
include. such as swimming, boxing and fencing. Their annual sports 
this year had been graced by the presence of Mrs. Denison-Pender. 
and the gold medals, replicas of the Lady Doenison-Pender shield, 
which she had been kind enough to have had struck for presentation 
to the Victor Ludorum in their annual athletic sports woull be 
much appreciated by past, present and future holders of the 
trophy. Мт. Burrell then proceeded. to describe the clubs work 
for the year, and in regard to the introduction of all Rugby up to 
Caristmag, and all Association after, said this had not in any way 
interfered with the success of the latter game. There were several 
items of expenditure which were necessary to make their club 
geound perfect for their purpose, and he hoped the comparatively 
small sum of money required would be obtained. He concluded by a 
reference to the valuable work of Mr. В. Noble, their indefatigable 
secretary, and as in the natural course of events there was a likelihood of 
Мг. Noble leaving the schoolon his well-merited promotion, he desired to 
take the opportunity of assuring him of the great regard which every 
member of the Athletic Club had for him (cheers). 

Mr. J. Н. STEPHENS proposed the toast of © The Visitors," coupled 
v ith the name of Mr. В. Kaye Gray, Мг. Е. Мех. Johnston and Mr. P. G. 
Burrell 

Mr. Gray, in response, ex pressed the pleasure it gave him to be present 
that evening, and referred to his own early associations with the athleties 
of his younger days. Having gone through the mill, he knew what 
pleasure and satisfaction there was to be derived from sports and games. 
It was pleasant for older mon to see the development which had taken 
рсе in this direction. Not only was their physical health improved, but 
the development of their minds went on with their well-maintained 
bodily healch, Wherever he went abroad, and he was a great traveller, 
he found the British spirit of sport everywhere. He desired to assure 


them of the interest which he took in this question. 


Mr. F. ALEX. JOHNSTON also expressed his pleasure at the opportunity 
of saying a few words in response to the toast. It was, he said, many 
yearssince he joined the Eastern Company. and he entertained the highest 
respect and regard for the devotion shown by the staffs of the companies, 
and this devotion the Athletic Club had certainly fostered. 

Mr. P. G. BURRELL also replied, and said he was himself a Soccer man, 
but he regarded а man as the best sportsman who was able to take his part 
many game, Аза Post Office man he was pleased to testify to the 
spirit of friendliness which had always governed the relations between the 
companies represented by the club and the Post Office. 

Mr. T. А. Вемоск then proposed the toast of 5 The Chairman,” and in 
doing so said that Mr. Denison-Pender was a man of varied parts and 
brougit to anv subject in which he took an interest the greatest enthu- 
siasm. Hewas a director of the Eastern Company and knew a great deal 
of the work úf telegraphy, and whether engaged in this work, orin sports 
and games, or in the business of the London County Council, of which he 
Was а member, the same spirit of well-doing was always present. Jt way 
remarkable with what facility Mr. Denison-Pender acquired a thorough 
knowledge of any subject to which ho gave his attention. He was an 
exceedingly successful man т all sporting mattera, and was particularly 
in the right place as chairman that evening. It was as a learner that in 
1900 he became a member of the s*hool, and from that day he had pushed 
forward the interests of the s*hool, and of the Athletic Club associated 
Willits. Me Ballick егей седо the elitam accom plishments and 
Sui cesses in the field of sport were highly appreciated. 

The CHAIRMAN having brietly replied, Mr. А. В. HARDIE announced 
that the directors had decided to grant them a holiday next day for the 
Oxford and Cambridge Boat Васе, an announcement that was greeted 
vith loud cheers. 

The musical portion of the proceedings were undertaken exclusively 
y members of the club and their friends, and a moat excellent pro- 
gramme was the result, upon which all concerned are to be congratulated, 


es 


PARLIAMENTARY INTELLIGENCE. 


NORTHAMPTON CORPORATION TRAMWAYS EXTENSIONS BILL. 


The Local Legislation Committee of the House of Commons (section A) 
presided nee by Mr. Chas. Nicholson, commenced consideration of this 
bill on Tuesday. 

Mr. HONORATUS Lrovp, К.С. (who, with Mr. Vesey Knox, K.C.. and 
Mr. Campion, appeared for the Corporation) said the only opposition 
was by the L. & N.W. Railway Co., to a proposed level crossing, to be 
crossed by the tramcars, over the Northampton to Peterborough branch 


of the railway. There were only six trains а day shown in the Ито 
table for ordinary days, eight ornine on Saturdaysand one each way on 
Sunday. The actual traffic, counted in both directions and including 
light engines, &c., was found to be from 20 to 21 movements per day. 
There would be an up gradient on the tramway on either side to the rail- 
way. They would have to abandon the extension if they were com- 
pelled to provide a bridge or subway at that point. 

Mr. Акер. FIDLER, borough engineer and surveyor, gave particulars 
of the widths of roads and gradients on the existing tramway routes, and 
confirmed counsel's statements generally. The gauge would be 3 ft. 6 in. 
and power would be taken from the Corporation’s own station. He 
understood Parliamentary Committees had refused to sanction level 
crossings for tramways over railways, but he was not aware that the 
Board of Trade or the Light Railway Commissioners had refused to 
sanction such а proposal where the conditions were similar to those in 
the present case. There was urgent public need for the scheme. 

Mr. Комехо Воть. M.P.. stated that the lack of development of Far 
Cotton was due to the want of communication with the centre of North- 
ampton such as would be afforded by tramways. 

Mr. 1аюхь, K.C., said his clients had asked the L.& N.W. Railway Со. 
what sum they would be prepared to contribute towards the construction 
of a bridge for the purpose of getting rid of the level crossing over which 
it was proposed to construct the tramway, and the company had replied 
that they would be prepared to contribute £3,500. The estimated cost 
of a bridge was £25,000, and the Corporation were not prepared to accept 
43.500. 

Mr. STEPHEN SELLON, consulting electrical engineer for the Corpora- 
tion, said the crossing proposed would be absolutely safe. These cross- 
ings had been authorised since 1896, and there had never been an accident 
in connection with them in England. The railway traffic at the point 
was not very frequent, and there was no doubt that a tramcar was tho 
safest kind of vehicle. 

The proceedings had not concluded when we went to press, 


SIDMOUTH GAS AND ELECTRICITY BILL. 


Last weck а Select Committee of the House of Lords, presided over 
by Lord Camperdown, commenced consideration of this bill. 

Mr. G. M. Freeman, K.C., and Mr. W. J. Jeeves appeared for the pro- 
moters (Sidmouth Gas Co.), while Mr. А. Wedderburn, K.C.. and Mr, 
F. N. Keen represented Sidmouth Council, who opposed the bill. 

Мг. FREEMAN said the company, which was incorporated in 1536, 
sought powers to dissolve and be re-incorporated with authority to 
improve and extend their works and mains, to supply electricity for 
publie and private purposes within a certain portion of the gas supplv 
area, and to increase their capital to 30,000. The only petition against 
the bill was that of the Council, who alleged that the capital sought to bo 
raised was unduly large. that the proposed. maximum dividends were 
Inconsistent with a cheap supply of gas or electricity, and that it was 
desirable the undertaking should bo transferred to the Council. In the 
event of the bill being passed. the Council asked for a clause authorising 
the purchase of the undertaking by the Council. 

Mr. Тноз. DovG Las, managing director of the company, gave par- 
ticulars of the history of the company, and said he objected to the 
insertion of а provision that if the Council desired to purchase they 
should be entitled to give notice to treat. 

Mr. W. Н. HasriNas (secretary of the company), Mr. SKINNER (member 
of the Council), and Мт. В. W. Sampson, architect, gave evidence in 
support of the bill. 

The Committee decided to allow the Bill to proceed, 


| Private Bill Legislation.—Halifax Corporation give notice of intens 
tion to petition for leave to introduce into their bill provision for con- 
structing a short length of electric tramway, | 
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LEGAL INTELLIGENCE. 
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Application for Prolongation of Wireless Telegraph Patent. ` 


On Tuesday Mr. Justice Parker heard a petition for the prolongation 
of the Lodge patent (No. 11.575 of 1897) for wircless telegraphy. 

Mr. Walter. K.C., and Mr. Gray appeared in support of the patent, 
and the Solicitor-General and Mr. Sargeant represented the Crown. 

Mr. WALTER said the petition was presented under sec. 18 of the 
Patent and Designs Act, 1907, and it asked for the extension of letters 
patent No. 11,575 of 1897, granted to Sir Oliver J. Lodge. Не had no 
opponent, but the Crown, who had presented certain grounds of objection 
which seemed to him not to be applicable to the case. His lordship 
would, no doubt, remember something about the history of the scientific 
discoveries which led up to wireless telegraphy, and it would be necessary 
to consider them owing to the particulars of objection that had been put 
in by the Crown. They began т 1847, and Lord Kelvin in 1853 worked 
out mathematically the discharge of а Leyden jar that determined the . 
oscillatory nature of the discharge, and up to that time the idea of wave 
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In cross-examination by the Solicitor-Genera], he said the introduction 


tension had never been suggested, nor had anything been said about the 
effect of the ether. It was in 1865 that it was for the first time shown 
that the speed of the ether wave was the same as the speed of light. In 
1880 the late Prof. G. F. FitzGerald proved that he could excite ether 
waves, but did not say how it could be done. In 1883, however, acting 
on the Kelvin experiments of 1853, he suggested that the working of the 
Leyden jar ought to produce waves, and in that year, in a lecture to the 
British Association at Southport, he suggested that the desired result 
might be obtained by utilising the oscillatory discharge of the Leyden 
jar if only the waves could be detected when generated. Sir Oliver 
Lodge was working on somewhat different lines. Не had a series of 
wires, but they were affected by a discharge of the ether wave from a 
Leyden jar. About that time he heard of Hertz, but Hertz's method 
was not a system on which any system of wireless telegraphy could be 
founded. Sir Oliver Lodge continued his experiments, and arrived at 
what he called syntonic Leyden Jar experiments. That brought them to 
the lectures of 1894, with which the Court was familiar. When at 
Oxford Sir Oliver Lodge sent messages from one building to another by 
wireless. Nothing further was done until they came to the Marconi 
patent of 1896, which was not published at the date when Sir Oliver 
applied for his 1897 patent. The application was made in May, 1897. 
Although Marconi's application was made in March, 1896, the specifica- 
tion was not published until July, 1897. Marconi’s 1896 patent had 
nothing whatever to do with Sir Oliver Lodge's patent sp»citicat on of 
1897. Heshould prove that noone had ever shown tuning until Lodge's 
patent of 1897. Ву tuning he meant that the coherer was so arranged 
that the time period of the instrument that received should be the same 
as the time period of the instrument that committed the message. А 
most simple but most ingenious device was used for finding out the 
best spark length. A sheet of tin foil was placed on a sheet of glass and 
a slit cut in the middle of it across which the spark would pass. The 
edges were then gradually pared off and they thus got the length of what 
was the best spark between the edges. With Sir Oliver Lodge's patent 
they got absolutely for the first time a radiator with a definite tuning. 
Several people, including Marconi, had thought they had measured the 
time period between the receiver and the transmitter, but as a matter of 
fact they had only measured the time period of the receiver. This was 
not a case where the patentee had licensed anybody or allowed anybody 
to infringe. 

His LORDSHIP pointed out that the mere fact that the patentee had laid 
hy for 14 years was a reason for refusing the patent. Very great harm 
might be done to people who had put their money in other inventions on 
the assumption that the patent was not going to be worked. 

Мг. WaLTER said that in 1906 apparatus was installed at the instance 
of the Indian Government, and they tried to get the Admiralty to put up 
some person whom the pat ntes could sue for infringement. 

Mr. SanGENT: The Admiralty said * We are using the Marconi." 

Mr. WALTER said the Admiralty were using a system of their own. 
The applicants were als» in correspondence with the Post Office 
authorities, but were refused leave to erect a station on the coast to 
work this patent. А company called the Lodge-Muirhead Wireless and 
General Syndicate was formed. The company was incorporated on 
June 29, 1901. It was in the natureof a private company, and there was 
no public issue of shares. The capital of the company was £30,000 
divided into 30,000 ordinary and 20,000 preferred shares of £1 each. Of 
the ordinary shares 23,000 were issued to Dr. Muirhead, Sir Oliver Lodge, 
and other persons who had rendered them assistance, and of the preference 
shares 13,150 were taken by Dr. Muirhead and his friends. During the 
first year of the patent it was all expenditure and no receipts, the second 
further cost for experiments and no receipts, the same with the third and 
fourth years; the fifth year the company was formed a further £1,000 
wes spent and the sixth year was the first giving any receipts. The 
account had been made out without allowing for the time and work of 
Sir Oliver and Dr. Muirhead, and this showed that during the existence 
of the patent £33,167 had been expended, and the receipts were less than 
that sum by £5,882. 9з. Ild. The patentee had been prevented from 
establishing а service by reason of the refusal of the Post Office to 
licens? the establishment of a station. Sir Oliver Lodge was the first 
inventor of wireless telegraphy, and he and those who had acted with 
him were out of pocket over it to the amount of nearly £6,000. 

Sir Oliver Lodge gave evidence in support of his petition. 

In cross-examination he was questioned at some length with reference 
to tho effect of inductance and capacity in varying the wave length, and 
as to the coherer used in his system of wireless telegraphy. "The Lodge- 
Muirhead system had been tried by the G.E.R. Co. at Parkstone Quay, 
near Harwich. It had been suggested that the installation had interfered 
with the working of the Admiralty wireless station at Felixstowe. There 
was no interference now. Under witness’s system the operators could 
so tune as to cut out the effect of any other neighbouring system. 

Prof. S. P. THompson, F.R.S., said the invention of 1897 was the 
utilisation of certain well-known principles by combinations which prac- 
tically resulted in the transmission and detection of syntonised electrical 


impulses. The invention was a most important one, and in his view had 


not been anticipated. | | 
Mr. Henry Murrueap, director of the applicant syndicate, gave evi- 


dence as to the money supplied for developing the invention. He gave 
particulars of the capital of the syndicate. Officials from the War Office 
and other public departments had visited the syndicate's premises and 
had received instruction in the Lodge wireless syst»m. The family of 
Muirhead was about £20,000 out of pocket in respect of the invention. 
An installation put up for the Indian Government (to the Andaman 
Islands from Burma) had been most successful. Messages cou!d be sent 


over more than 300 miles with a very small horse-power. 


of the induction coil was the great feature pof the invention. The 
Admiralty had suggested that proceedings (if any) should be taken 
against Marconi. The witness did not wish to say anything against 
Marconi, whose signalling across the Atlantic he considered a very fine 
performance. The syndicate had been hampered in its operations by the 
Wireless Telegraph Act, 1904. ; 

Mr. C. Е. WILKINS was questioned by the Solicitor-Genera] as to the 
Parkstone Quay installation, and said that complaints had been made аз 
to its interference with the Felixstowe installation, which he believed was 
a Marconi installation. Any changes since made had been made by the 
G.E.R. Co., and he believed that complaints had since ceased. 

The SorLicrrToR-GENERAL said no one would think of belittling the 
scientific eminence of Sir Oliver Lodge or the merits of his invention. The 
use of the inductance coil was common to Lodge's and other systems of 
wireless telegraphy, and such use was well known, yet no steps had been 
taken by applicants to restrain the use by other persons. That was a 
serious objection to extendirg the patent. Moreover, it was difficult to 
see how the applicants, if they got an extension, would be better off than 
they had been in the past. Тһе difficulty would not be got over by appli- 
cants being put under conditions as to granting licences, the conditions 
being settled by an arbitrator, for the arbitrator would have to assume 
that the patent was valid. Applicants had slumbered on their rights, 
and that was an objection to grantirg an extension. 

Mr. Gray, for applicants, said that if the extension were granted appli- 
cants were willirg to undertake not to take proceedings against any 
existing installation, besides. allowing any question of royalties to be 
referred to arbitration. 

Mr. Justice PARKER said he would take time to copsider his judgment, 


which would not be delivered before Easter. 


Damage to Goods in Transit, 


At Manchester County Court on Monday, before Judge Mellor, K.C., 
Messrs. Underwoods (Manchester), Ltd., claimed damages for breach of 
an implied contract by Sutton & Co., carriers, to safely carry goods. 

It appeared from the evidence that on Oct. 26 last plaintiffs entrusted 
72 well- packed electric lamps to Messrs. Sutton for carriage to customers 
in Liverpool. When the customers opened the packages they found 52 
of the lamps damaged to such an extent as to rerder them useless. 

Mr. Dutton (for defendants) contended that under sec. 1 of the 
Carriers Act, 1830, when goods sent by a common carrier were of the 
value of £10 and upwards the carrier was absolved from all liability if 
the consignor failed to declare the value on handirg over the goods. 

Mr. G. JoRDAN (for plaintiffs) pointed out that in such cases the only 
value a consignor could recover from a carrier was the price he had him- 
self paid for the goods damaged in transit. Messrs. Underwood had 
charged their customer £10. 13s. 2d. for the goods, but that included the 
profit. The price they themselves paid was £9. 11s., and he submitted 
that under these circumstances there was no need to give notice of the 
value, and the special defence could not avail. 

Judge MELLOR, K.C., said that in a decided cas» it was laid down that 
the value of the goods was the value to the cons;gnor; in other words, 
the value which the customer had contracted to pay. He, therefore, 
gave Judgment for defendants, with costs. 


Cavehill and Whitewell Tramway Arbitration.—i Board o 
Trade arbitrator (Mr. Lynden Масавзеу) has issued his award in con- 
nection with the purchase of the Cavehill and Whitewell tramway by 
Belfast Corporation. The purchase price of the undertaking has been 
fixed at £56,155, plus the expenses of the company incidental to 


arbitration. 


The 0.5. Wiring System at New Scotland Yard.—The new exam 
tion offices at the carriage department of New Scotland Yard have 
recently been wired throughout on the O.S. wiring system. The 
supply is obtained from the private generating plent et Scotlan 
Yard (100 volts continuous current) end the main cables terminate 
at a " Kelkos " d.p. fuseboard, wheace heavy sheathed ' Stannes | 
wires, fixed with buckle clips, sre run to the various * Kalkos 
ceiling roses and switches, into which the ‘* Stannos " wires are 
soldered by means of the edeptors supplied for this purpose. 

. The whole of the installation is absolutely waterproof, and the sheath- 
ings and fittings electrically continuous throughout. The wiring ^ 
been so arranged that in most cases single positive wires are led to We 
switches and looped from switch to switch, the light wires running from 
the switches up to their respective fittings, where each is looped to the 
other pole. This arrang»ment minimises the length of wire used an 
gives the installation a very neat appearance. The switches employ 
ur» the latest watertight |“ Kalkos " earthing typ» wich are auto- 
matically earthed when th cover is screwed in pos.tion, so that It DA 
b» handled safely with the currenton. Tho department in question being 
a public building it is open to anyone interested to see the installation, 
which was carried out by Messrs. Rawlings Brothers in accordance witht 
the specification of the Police Surveyor. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Anglo-Japanese Treaty. — The text of the new treaty of commerce 
and navigation between Great Britain and Japan, which was signed 
in London on April 3 last, has been published. 

The treaty is the result of negotiations between Great Britain and Japan 
consequent upon the denunciation on July 16, 1910, by Japan of the 
existing treaty of 1894. This denunciation will take effect on July 16, 1911, 
but it is intended that the new treaty shall come into force on the day 
after the ex piration of the existing treaty (July 17), and shall remain in 
force for 12 years certain. Part | of the schedule annexed to the treaty 
provides for reductions of duty as compared with the rates of the new 
Japanese tariff on certain important classes of manufactured articles, 
mainly textile, and iron and steel goods. 

Aston.—On Wednesday the Council 2dopted à recommendation 
of the Electricity Committee not to accede to the application of the 
Birmingham & Midland Tramweys Joint Committee to reduce the 
price of current to a figure not exceeding Id. per unit. 


Bermondsey (London)—On Tuesday the Council adopted the 
recommendation of the Electricity and Street Lighting Committee to 
provide and fix arc lamps for outside lighting in Southwark Park- 
road on the terms set out in our issue of March 10 (p. 877). 

The salery of the chief zssistant engineer. Мг. J. G. Doran. has 
been increased to £250 per annum, and that of the commercial 
assistant (Mr. Kennedy) to £160. 


Bexley.—The Board of Trade have c mmunieated to the Council 
the text of the report of their inspector (Mejor Pringle) on the recent 
Inspection of the brekes on the tremcears on the Wickham-lane 
route, and the Council has adopted the recommendations in the report. 

To's report stated that the average gradient on the section were l in 
as over a distance of about 140 yards. The Council's 1гатсагя were 
(with one exception) fitted only with the hand and electrie rheostat brake, 
and having regard to past experience on similar gradients and to the 
liability of the rheostatic brake to become inoperative in cases of 
emergency when momentarily mis-handled, Major Pringle did not think 
that the existing brakes were adequate for safety on this section. He 
advised the Board of Trade that a track brake of an ctlicient tvpe was, 
In his opinion, necessary upon all cars descending the steep gradient in 
Wickham-lane, and recommended that an addition to the Board of Trade 
Regulations be made to that effect. 

Biddulph.— Messrs. К. Немь & Sons have offered to supply for 
public and private lighting in this district, and the matter will be 
discussed et the next meeting of the Urban Council. 


Birmingham.—The question of the acceptance of tenders from 
foreign tirms was discussed by the Council on Tuesday. and ultimately 
the following resolution wes greed to unanimously jor 

That the several committees of the Council be instructed to submit all 
future tonders exceeding £1,000 in amount for articles to be manufactured 
abroad which ein be manufactured in this country for the decision of the 
Council before acceptance; and that this instruction be embodied in the 
Keneral instructions to Committees. 

Blackpool.—The Local Government Board have been asked to 


S»netlon a further loan of £2.000 for the cyuipment of additional 
tramcers with top deck covers. 


Bradford.—The total traffic receipts for the year ended March 31 
Were £264.075 (or 11-64. per car- mile), against £257,026 (ог 11:21d. 
pnr car-mile) for 1909-10. an increase of £10.049. 

s of car- miles ran was 5,461,562, against 5,436,529, and the 

"red е carried during the year м as 52.919,559, an increase 

enis » k Phe receipts for the year were the highest on record, The 
onsumption dropped from 10,150,813 units to 10,097,842 units. 

Bury (Lanes.}—Sanction has beea received to a loan of 472.170 
for the erection end equipmeat of a new electricity generating station. 
А Coronation Holidays. —H.M. the King h»3 appointed June 22 (the 
A of the Royal Coronation) and June 23 (the date of the Royal 
NR аз Bank Holidays and Public Holidays throughout the 

ned Kingdom, aad in the County of London, respectively. 


Coronation Шитіпаќіопѕ. — Barking Council have decided to 
Supply current at Id. per unit, plus a fee of 5s.—Easthourne Elec- 


Lighting Committee have decided] to erect a double row of 
ectnie lamps on the Grand Parade from the Pier to Carlisle-road, at 
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an estimated cost of £230, exclusive of poles.—.berdeen electricity 
department. will supply to consumers at Id. per unit, and will run 
nine decorated tramears during the festivities week—In additionto the 
sex front, the Steine enclosures and the Roval Pavilion grounds at 
Brighton will be illuminated by festoons of coloured lamps and elec- 
trice! devices will be displeved on public buildings.— Derby electri- 
city department will supply current at 134. for outside illuminations. 
—At Bury consumers already having a service will be charged 14. 
per unit for “illumination " purposes.— Wallasey Council will supply 
current at 2d. per unit for a week before and a week after the Corona- 
tion. 


Derby.—On Wednesday the Council decided to supply electric 
current for power and lighting in the Osmaston district. Supply will 
be given on the three-phase system. at a pressure of about. 6,500 volts. 
The extension will involve an expenditure of about £6,650. including 
two 500 kw. rotary converters (£2,000). two duplicate three-phase 
mains rfom the power station 23 far as Messrs. Rolls-Royce works 
(£3,800). transformers (£400) and switchgear (£450). 

Doncaster. — The Council have adopted а scheme, prepared by the 
engineer and manager of the tramways, Mr. E. S. Rayner, for the 
extension of the tramways to Woodlands Model Village. 


Eccles.—In compliance with the regulations of the Home Office, 
generator and feeder panels and synchronising gear are to be pro- 
vided at the generating station. 

The Works Sub-committee are to report upon the use of Osram 
lamps for street lighting. 


Epsom.—The electrics! engineer (Mr. A. C. Gilling) hes beca in- 
structed to canvass the householders in Ewell in order to ascertain 
the probable demand for current, and negotiations are to be opeaed 
with Ewell Council as to the extension of mains to the district. 


Exhibition Award.—Messrs. E. Scott & Mountain inform us that 
their agents (Messrs. Balmer, Lawrie & Co., of Calcutta) have re- 
ceived a gold medal on their behalf for exhibits of portable three- 
throw ram pumps with three-phase motors, end for portable main 
rope haulege gears, the medal being awarded for gencral excellence 
of design. 

Finchley (London).—The L.G. Board have заленопе 1 a loan of 
£15,000 for extensions of the electricity supply undertaking. 


Forthcoming Publications.—Messrs. Constable & Co. announce 
that they are about to issue two volumes of а series of electric instal- 
lation manuals. “ by practices] mea for pre^ties] men." These 
volumes will deal with motors, secondary bztteries, &c., and are 
lamps and accessory apparetus. 


Gloucester.—The Council have applied for sanction to a loan of 
£14.000 for additional generating plant for their electricity works. 


Gullane (N.B.)—The Western Distriet Committee of Haddington 
Council have remitted to a sub-committee for report Messrs. 
Crompton & Co.’s scheme for the supply of electricity in the district. 


Halifax.— For the year ended March 31 the profit on the tramways 
department wes £11.500, or 1-48d. per car-mile, compared with 
£13.066 (1.694. per car-mile) in 1909. 

Tu? total income was £92,609, or 11-644. per car- mile, against 11.514. 
Traffic receipts were £88,968, parcels revenue, advertisements, &c., 
making up the balance. The total expenditure was £80,810, or 10-164 
per car-mile. compared with 9-82d. The car-miles run were 1,909.397, 
and the passengers carried 17,067,865. 

Harbour Lighting.—Dundee Harbour Trustees have decided to 
expend £2.000 on new machinery and equipment at the Patent Slip. 
and it is als» proposed to have electric power available for ship 
repairing purposes at the East Graving Dock, and thet the dock 
shall be lighted electrically. 

Hendon.---The Rural Council have accepted the offer of the North 
Metropolitan Electric Power Supply Co. to light standards in the 
Edgware-road from sunset until l a.m. at £43. 10s. per lamp per 
annum. 

Heston and Isleworth.— Messrs. Pears and Messrs. Williams Bros. 
have elected to take electric current on the “* telephone " system. 
These two consumers represent a revenue of £600 for the next 12. 
months, and other large consumers are about to adopt the same 


system. 
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Islington (London).—This (Friday) evening the Lighting Com- 
mittee will recommend the Council to approve an estimate of £6.500 
for lt. distributing mains, meters and services required during the 
current vear, and application is to be made to the London County 
Council for sanction to a loan. | 


Kingston-on-Thames.— Incandescent lamps of high power are 
to be substituted for the present street are lamps. 


Leeds.—The Education Committee have appointed Mr. J. Falshaw 
Watson consulting electrical engineer for the new training college 
of the City Council at a remuneration of 5 per cent. on the cost of the 
work. 

On Wednesday, in moving the adoption of the minutes of the 
Tramways and Electricity Committee. Ald. Tetley complimented 
the officials of the tramways department on the record results of the 
past year's working. 

Referring to the Leeds and Bradford fares, Ald. ТЕТЬЕХ said that Leeds 
carried passengers 5 miles and Bradford $. There were 33,500 passengers 
a week, and the fares were divided equally. As they had failed to agree 
on a revised division, they had decided to ask that the matter should go to 
arbitration. The question of establishing a tramway parcels service had 
been considered by the committee very carefully, and they had arrived 
at the conclusion that it would be undesirable to establish such a system. 
It would cause much inconvenience, and when they had carried out a 
scheme which was in hand for protecting the drivers the space on the 
platforms of the ears would be much restricted. 

Mr. J. D. МАСВАЕ called attention to a resolution ordering the con- 
version of the high-tension 25- period plant at Crown Point power station 
to 50- period. plant be proceeded with, and that the tramways manager 
(Mr. J. B. Hamilton) and the city electrical engineer and manager (Mr. 
Н. Dickinson) submit a scheme for carrying out the work. No опе, he 
said, had been given an opportunity of knowing what the cost of the con- 
version would mean, vet the Council were asked to order it to be proceeded 
with. He protested that the power stations ought to be merged. Behind 
this matter, however, there seemed to be jealousy between the Tramways 
and the Electricity Committee. The Tramways Committee. seemed 
determined to keep control of the power which they required for tram- 
ways, thus there was continual warfare between the tramways and the 
electric lighting and power departments. 

Ald. В. A. Swrrisow said that Мг. Macrae was protesting against spend- 
ing money upon an improvement which would bring about exactly what 
he professed to desire—the unification of the power stations, so that one 
station would prove a stand-by to the other in case of necessity. 

The minutes were approved, and subsequently the Council adopted a 
reduced scale lof charges for electricity supply. for power, varying from 
0-9d. to 134. per unit, according to the amount consumed. 


Leyton.—The estimated surplus for the vear ended 3lst ult. is 
52.674. 15. 6d., one-half of which is to be carried to reserve for depre- 
ciation and renewals, and the balance transferred to credit of rate 
account, Next year's surplus is estimated at £1.622. 


London County Council.—On Tuesday the recommendation of the 
Highways Committee to expend £13.125 on the anchoring of track 
riils was agreed to. 

Watering Vans.—The Highways Committee having considered the 
tenders for the supply of four electric watering cars and four electrical 
equipments for water cars, and also the tender from a selected firm for 
the supply of magnetic brakes for watering cars, recommended that none 
of the tenders be accepted, 

The Chairman of the Finance Committee, Sir Geo. Taubman Goldie, 
presented his annual estimates., In regard to the tramways (he said). the 
revenue aecount showed an anticipated surplus of £000,885. viz.. electric 
traction surplus £915,690, less horse traction deficteney £14,805. Debtand 
other charges absorbed £713,041, leaving £187,844, of which £138.270 
had to be carried to renewals fund, and £49.574 was available for reserve. 
He regarded with satisfaction those figures, taken by themselves, but 
that satisfaction was somewhat qualified by a consideration of the com- 
parative figures, and he was bound to хау that there were certain 
tendencies disclosed by the tramways estimates which might well give 
cause for reflection. While the receipts per car-mile had fallen. the 
working expenses per car-mile decreased in 1908-9 and 1909.10, but 
increased in 1910-11. and were estimated to increase in 1911-02. owing to 
increased payments for rates on permanent way. The result was that 
the surplus on working рег car-mile, which had hitherto stood at а 
fraction over 5d.. had not been maintained for 1910-11. and was not 
estimated to be realised for 1911-12. The results of the diminished rate 
of earning per car-mile were s^en in the amount of surplus on working. 
which was estimated at only £10.660 more than the revised estimate 
of 1910.11, viz.. £815,690, against £905,030, It thus appeared. that, 
although a considerably increased car- mileage was to be run in 1911.12 
the net earnings would not be materially increased, and [that notwith- 
standing that there had been added to capital outlay on electric traction 
during the past year about £820,000. 


Macclesfleld.—The Board of Trade huve decided to dispense with 
the consent of the Corporation to the application of the New Elec- 
tricity Со. of Macclestield for а provisional electric lighting order 
for the district, 


і Maidstone.—The Council have obtained an order from the Board 


of Trade to supply electricity to certain premises outside their area 
of supply. 

As Нот April 1 the following charges for current for lighting will be 
made: For shops and other business premises, Rs. per annum for each 
(equivalent) 32-watt lamp alight at one time, and 19. per unit ; dwelling 
houses, flat rates of 4d. per unit for lighting and Id. per unit for heating 
and cooking. or a fixed charge of 6s. 8d. for each 32-watt lamp alight at 
once and Id. per unit for all electricity consumed, whether for lighting. 
heating or cooking: a fixed charge of 103. per annum for each 32-watt 
lamp alight at one time. 

Montrose.— The Lighting Committee have called in Mr. W. W. 
Lackie to report upon the proposal to renew the agreement for public 
lighting with the North of Scotland Electrice Light & Power Co. 


Poplar (London).— The Council have postponed consideration of 
the question of extending the plant at the electricity works until the 
fine nce Committee has considered the report of the electrical engineer 
(Mr. J. Н. Bowden) on the question, and also the proposal to take а 
supply of electrical energy in bulk, 

The proposed extensions would cost £42,455 and would include а 
3.000 kw. turbo-generator, with condenser, auxiliary. plant and &witch- 
gear, additional hotwell, two 30,000 lb. water-tube boilers, fitted with 
underfeed. stokers, forced draught and hot-air economisers, extensions 
to main steam ring, erection of overhead bunkers and conveyor plant. 
installing one boiler feed pump, travelling crane, &е.: also erecting 
pumping station at canal side on destructor wharf and installing two 
motor-driven circulating water pumps, «е. If a loan be sanctioned by 
the London County Council before its autumn recess the whole of the 
plant would probably be available for preliminary running and emer- 
geney use by the winter of 1912. otherwise it would be necessary to take 
а bulk supply for 1912-13 of not less than 500 kw. which (under the 
agreement with Stepney) must be continued for three years, involving 


payment of 54.500. 
Оп the alternative of a bulk supply. Mr. Bowden estimated а net 


surplus of £3,025 and an income of £43.879 when the demand should 
have reached 3.600 kw. Last winter's load showed a demand for 3,680 
kw., with profits for 1910-11 of not less than £3,500. and income (last 
quarter estimated) £43,036, excluding bulk supply to Stepney. With a 
supply in bulk the estimated profit for the current year was #89. There 
would be an increased profit of £3.411 on the year by the adoption of the 
policy of installation of plant instead of obtaining а bulk supply. By 
similar methods of caleulation the net profit on the undertaking in three 
years’ time is estimated at £6,373 for the year if the proposed extensions 
were carried out or if extension be delayed and а bulk supply taken the 
estimated profits would not exceed £2.873 for the same year. 

Salford.—Sir A. В. №. Kennedy is to report (at а fee of £200 
guineas) upon a scheme for the alteration of the existing generating 
plant at the Frederick-road electricity works. 


The late Harry W. Cox.—In the Town Hall, Hackney. London, a 
memorial tablet has been erected to the memory of the late Harry 
William Charles Cox. consulting electrician. who died on July 9 last 
from a disease contracted while perfecting apparatus for adapting 
the X-rays to the relief of human suffering. The tablet was un- 
veiled in the presence of Mrs. Cox and her three sons, Sir Albert 
Spicer and Mr. Horatio Bottomley. М.Р. Both Sir Albert and Mr. 
Bottomley paid tributes to the work of the deceased electrician. 


To Save the Crystal Palace.—An earnest appeal is made by the 
chairman and council of the Crystal Palace, Sydenham. asking the 
public to come to their assistance in saving the Crystal Palace from 
the fate which threatens it of total extinction. A few deys ago an 
order was made that the property of the Crystal Palace must be sold 
to meet the just demands of the debenture holders. The law сап 
take no other course than to order justice to be done to those who 
have in the past advanced moneys in order to keep the Palace going. 
But this does not alter the painfulness and seriousness of the present 
situation, Everything seems to point to an early demolition of the 
famous structure at Sydenham if the public does not come forward to 
its assistance, This assistance can be. rendered in many ways. and 
one-way is to support the proposal to make the Pelace a King 
Edward National Memorial. The Council of this National Memorial 
to our late good King is supported by a vast array of leaders of 
science, art and industry, whose nemes are а guarantee of the snit- 
ability of the proposal and of the importance of lending а helping 
hand to retain the Palace as a plece of public resort. instruction and 
entertainment for ever associated with the name of King Edward. 
It is pointed out by the Council that the Crystal Palace сап be saved 
immediately if each reader of their eppeal in the publie journals 
would subseribe £1. 1s., for which a е free admission ticket to the 
Palace is an immediate return. We cennot afford space for the 
lengthy list of supporters of the Council's appeal to the nation. but 
we can heartily commend the scheme to our readers and ask them to 
send their cheques to the Right Hon. the Earl of Kinnoull, D.L.. hon. 
treasurer, the King Edward National Memorial, 26, Shaftesbury- 
avenue. Piccadilly-cireus, London, W. 

Tunbridge Wells.—In regard to the difference between the 
Corporation and Southborough Council, аз to the conditions under 
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which а supply of electrical energy is to be given to two houses in 
Southborough, the Board of Trede have inquired whether the streets 
to be broken up ere repairable by the loce] euthority, and intimating 
thet the Board ere not prepered to allow the condition attached by 
Southborough Council to their consent to the application. viz., that 
the Council. should reecive 5 per cent. of the amount peid to the 
Corporation in respect of the supply. If the Council ore not willing 
to withdraw that condition, the Boerd ere prepared to hold that the 
consent of the Council hes been unreasonably withheld. 


Torquay.—The total costs of the Council in connection with the 
recent tramway arbitration were £1,399. 15s. 6d. 


Warrington.—The new turbo-2lternator was started on 30th ult. 
by Mrs, Smethurst, wife of Ald. 8methurst, chairmen of the Elec. 
tricity and Tramways Committee. 


Wireless Telegraph Notes.—Lest week a German fishing trawler 
fitted with a wireless equipment errived at Aberdeen. The appa- 
ratus is operated by the captain of the vessel, who has spent three 
months on shore to pass through the necessary training. On arrival 
at Aberdeen communication was established with Germany, and the 
captain received his instructions from the owners as to the disposal of 
his cargo. The arrival of the vessel and the simplicity of the means 
of communicetion with Germany attracted considerable interest. 

The National Wireless Telezraph Co. hes beer constituted in 
Madrid to teke up the work of construction and operation of the 
Sp2nish publie service of wireless telegraphy granted to the Societa 
Oerlikon. The capital is 6.500.000 pesetes. The directors ore 
Messrs. G. Mareoni. T. Rodrigánez, J. S. Guerra, Conde de Albiz, 
G. С. Isaacs. Marqués de Solari, L. А. Martinez. Е. Rohr. J. В. 
Musitu, F. Setuain and E. Estelat. 

M. Deleassé, the new French Minister of Marine, hes decided that 
Freach werships ere to be allowed to transmit private telegraphic 
messages by mens of the wireless installations on board. 


* Peru of To-day.” for February, contains the following :— 

Tt is not generally known that Peru has long possessed an overland 
wireless telegraph system in constant commercial and Goveramental 
us», between Iquitos on th» Amazon and Puerto Bermudez on the river 
Pich’s, th» terminals being about 500 miles apart, s:paratzd over much 
of the distance by an all but impenetrable tropical jungle. Puerto 
Bermudez is something over 109 miles from Oroya, and in the direct line 
from that terminus of th» Contral Railway to th» Amazon, via Tarma 
and la Mereed. "i'n? air-line distance from Lima to Iquitos is about 700 
miles, both terminals being under 600 ft. above the sea, and the lowest 
part of the intervening Andes range being over 15.000 ft. The result of 
the working of a new station erected on the Cerro San Cristobal, Lima, is 
being watched with interest by the scientific world. 


Worcester.— The Chairman of the Finance Committee (Ald. Mil- 
lington) submitted the annual estimates at the Council meeting on 
Tuesday, | 

In regard to the deficit on the electricity department, Ald. MILLINGTON 
said the time had come when they should deal with the department т a 
bold way. "They all knew that the concern was over-capitalised. Не 
proposed to put £50.000 to a special suspense account, and thus the Com. 
mittee would be relieved of 3.000 a year. This would put a little energy 
into the Committee. He maintained that on that the Committ -e should 
show a profit. 

The Electricity Committee reported that they had considered. pro- 
posals for increasing the output of current, especially for power, and they 
recommended that advantage he taken of this new supply to substitute 
polyphass current for the existing single-phase» nlt?rnating-eurrent 
throughout the Council's area of supply. The Council were recommended 
to instal plant, at an estimated cost of £5.400, and a total expenditure 
was suggested of £7.10), including £1.450 for a new main. 

After a long discussion the report was referred back. 


Works Driving.— The plant at the new tinplate works of the Pem- 
berton Tinplate Co., at Llanelly. is to be driven electrically. 


York.—The estimated surplus of the electricity department for 
the year ended March 31 (£1.569) is to be placed to the credit of a 
renewal fund. 


Dinners.— The annual dinner of the staff of Croydon electricity 
works, took place on 25th ult. the borough electrics! engineer 
(Мг. А. С. Cramb) presiding. Among those present were the Mayor 
(Ald. J. Trumble), Ald. D. B. Miller (chairman of the Electricity 
Committee), Ald. Betteridge, Messrs. W. Burr, H. B. Herris (tram- 
угуз engineer), А. С. Mason (manager of the South Metropolitan 
Tramweys). Dr. T. Baillie (Principal of Croydon Polytechnic), &e. 

Mr. CRAMB proposed the toast of Тһе Corporation of Croydon,” and 
8 ud that the Corporation evidently thought they were doing well in 
View of the fact that they had taken from them about £12.000, but they 
could not promis? that every year. The price of electricity in Croydon 
compared favourably with that of other towns. It was hoped, however, 
to reduce that price, but it could not be done unless they adopted more 
modern and economie machinery, and he hoped that that would be done 
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Unfortunately, during the past year their output had gone back to that 
of three years ago. The Corporation could not expect much profit from 
them while the price of water was continually being raised. 1f that was 
to be the case in the future the Electricity Department would have to 
consider seriously whether they should change the whole basis of the pro- 
duction of electricity in. Croydon, because water ard coal vcre mest 
important necessities in their production. , 

‘The Mayor replied, and in response to the toast of ©“ ao Chain in ard 
Members of the Electricity Committee.” Ald. Miller said it was 24 years 
since he first brought the question of electricity supply before the 
Council, and it went on for some years before he succeeded in getting the 
Council to act, and now they were making great progress. During the 
time he had been chairman of the Committee (15 years) he had had a most 
loyal committee, and they had all worked for the success of the under- 
taking. There were few electricity concerns in the kingdom that had 
made the progress that Croydon had, and in the particular way that they 
had. They had never extracted one farthing from the ratepayers, and 
yet at the present time they had a large capital reserve. and until recently 
a handsome balance in hand. He did not agree with the policy of the 
Finance Committee in takirg that balance away. The success of their 
undertaking had been largely brought about by the loyalty ава inde- 
fatigable zeal of the engineers who had been in charge, and by the 
loyalty of the staff. They had been handicapped in the past, but he 
thought they had now touched the bottom, and in the future they vould 
go forward. i ч | 

The fifth annuel dinner of the British Westinghouse. Engineers? 
Club was held at the Midland Hotel. Manchester. on Friday evening 
last. when over 170 members of the staff assembled. | 

After an excellent dinner an enjoyable musical programme was pro- 
ceded with, under the ehairmavship of Mr. J. S. Peck. o i 

Mr. №. W. BLUNT, general sales manager, proposed the toast of " The 
Company," and mentioned that the sales for this year were much in 
excess of those in the corresponding period of 1910. - > - 

Mr. С. А. Park, the recently appointed managing director, responded 
and expressed his pleasure at joining the staff on that oceasion, and the 
pride he felt at being connected with so large and important an undertaking 


as the British Westinghouse Со. ; 


Мг. D. N. Огмор, speaking on behalf of his colleagues of the “ Sales 


Organisation," expressed appreciation of the appointment of their. 
general sales manager (Мг. W. W. Blunt) as a director of the company, 


which was suitably acknov ledged in а brief speech by Mr. Blunt. 

The toast of tho " Works Organisation " was proposed by Mr. O. H. 
Влирмах, who spoke in appreciative terms of the efficient. manner in 
which the works handled their end of the business, i 

Mr. рн. А. LaNGE, managing director of works, in responding, 


mentioned that while the works had an extremely heavy load to carry in- 


consequence of the large increas? in orders, he was fully confident that 
they would be able to meet all demands made upon them. 

The toast of the ** Engineers’ Club and the Foremen's Association " was 
proposed in а humorous speech by Mr. А. Мектххтвү, responses being 
made by Mr. J. S. Peck for the Engineers, and Mr. В. W. Rowe for the 
Foremen. 


COLONIAL AND FOREIGN NOTES. 


Australia.--P'ans and specifications for the clectrie lighting of 
Koroit (Victoria) are being prerared by Mr. Smythe. of Tereng. 

Mr. H. В. Forbes Mackay. city electrical engineer of Sydney, recently 
stated that the City Council had spent about £900,000 on its electricity 
undertaking and had planned. further expenditure which would bring 
the total to about £1.250.000, The Council had a continual struggle to 
get plant installed quickly enough to supply the demard. The capacity 
of the plant now installed, including the battery, was nearly 25,000 u.r. 
Units sold were 14,357,604 in 1910, compared with 2,080,284 in. 1905. 

Footscray Council recently arranged to take current from Melbourne 
Council, and obtained tenders for the necessary cable, the lowest being 
that of W. T. Henley's Telegraph Works Co.. at £649, and £50 for test- 
ши. А provisional] application having been received for power from 
150 to 200 H.P., Footseray Council decided to postpone the acceptance 
of a tender until Melbourne had again been consulted as to the supply of 
the additional current. required. It was also decided to advertise for 
tenders for laying (apart from the supply) of the cables and for poles, 
wires, &c., and for wiring work. 

Dunolly (Victoria) Borough Council recently decided to obtain csti- 
mates of the cost of establishing electricity works. 

А private conference was recently held at Melbourne. to discuss the 
question of the adoption of a uniform railway gauge throughout 
Australia, to facilitate military transport operations. Railway Сот- 
missioners of all the Commonwealth States were present, as well as Col. 
Owen (consulting military engineer to the Commonwealth Forces) and 
s^veral other representatives of the Naval and Military forces. 

Benalla (Victoria) Shire Council recently decided to construct tramwavs 
to connect two large districts with the Benalla-Tatong railway. | 

The first general meeting of the Australian Association of British 
Manufacturers and Their Representatives was held in Melbourne on Feb. 6. 
Australian representatives of the India Rubber Co., W, Т. Henley s Co. 
and other electrical manufacturers were present. It was decided that. 
the annual subscription required from British Manufacturers should be 
$2. 23.. and from manufacturers’ representatives £1. 1s. H.M. Trade 
Commissioner (Mr. C. Hamilton Wickes), who is now in England, was 
elected an honorary member. . 
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Sydney City Council recently adopted a joint report by the city 
treasurer, and the city electrical engineer stating that all the old open 
type are lamps had been, or would be in the following few weeks, changed 
to modern are lamps, and that the posts were being altered to increase 
the height of the lamps. The average time the old are lampe had been 
in use was 6! years out of an estimated life of 10 years, and consequently 
65 per cent. of the cost had been written off. and the remaining 35 per 
cent. should be а charge against the current year's revenue. 

In giving evidence before the Metropolitan Tratte Commission, Mr. 
Robt. Beckett (of Camberwell, Victoria) who was chairman of the recent 
conference of the outer municipalities around Melbourne on the subject of 
the future of the tramway service, strongly advocated municipal control 
and said the State, in the management of the metropolitan railways, had 
blundered. again and again, and had not treated the people of Greater 
Melbourne fairly. He had confidence that the proposed Trust would 
do what was right. He was opposed to buying out the Tramway Co. 
before the expiration of its lease. New cars might be obtained, which 
would run as cable cars over the cable sections, and aselectric ears over the 
extensons. Tnen the cable plant might be driven by electricity and the 
speed of cars improved. 

Mr. Alexander Cameron, chairman of the Prahran. Malvern Tramway 
Trust, also advocated municipal control under а unified scheme. Within 
a four- mile radius the tramways would naturally and successfully compete 
with the suburban railways. What was wanted was that the Public 
Works Department, ora branch of it, should be placed in the same position 
as the Board of Trade in England. If the present cable system were 
electrified. it would be necessary to lay down heavier rails. [n his 
opinion, the extension of the existing lines would lead to general electritica- 
tion. | 

The New Zealand Tramways Amendment Act, which was passed at 
the end of last Session after opposition by municipal tramway owners, 
transfers from the Joeal authorities to the Government the power to 
licens? cars and issue regulations as to their working, and also provides 
that if any such regulation contliets with any order in Council the 
regulation shall prevail. The latter provision was the one chietly opposed 
by the tramway owners, who have nearly £2.000,000 invested under 
Ordersin Council. The Government have now issued the first regulations 
under the new Act. setting up six district tramway boards, each consisting 
of the chief magistrate of the distriet and one tramway employe, to hear 
employ- s appeals against dismiss ils, fines, reductions of pay and other 
grievances. 

Austria-Hungary.—Zenta Municipality have decided to arrange 
for the construction of tramways in the town at a cost of about 
800.000 kronen (£33,300), 


Customs Decisions.— According to a recent decision surgical ap- 
pliences, consisting of switchboard containing contact-breaker. 
rheostat. amperemeter and voltmeter, imported with and forming 
part of X-ray apparatus, ean be imported into New Zealand duty free. 


Сегтапу.— Тһе preliminary report of Н.М. Consul-General at 
Frenktort (Sir Fras. Oppenheimer) on the trade of Germany for [910 
states that imports of machinery and electrotechnical products were 
ralued at £4.891.300. compared with £5.069.400 in 1909. while the 
exports of the same class were valued at £40.040,000 (against 
£34.138.450). 

Tne total import of electro technical products was only £375,000, but 
the exports ros» from £9,045,000 to £10,890,000.— The imports of electro- 
technical products. included 22.460. (against. 56,890) tons of electric 
cables. Exports included dvnamos (over 500 kg. each), 101.070 (124.120) 
fons, armatures 88,780 (47.409) tons, electric cables 116.600 (159.010) 
tons, incandescent lamps 55.960 (44,480) tons, and telephones, signalling 
apparatus, &e., 21.610 (22.690) tons. 

Morocco. —Im ports of machinery. hardware, &c.. in 1909 from the 
United Kingdom were valued at £31,775 (against £48.375 т 1908), 
from France £39,861 (£25.272). Germany £22.428 (£52,717), Spain 
£12.424 (£12.366). and Belgium £9.191 (£35,762). 


Norway.-—-A consular report states that imports of machinery into 
Norwey in 1909 were valued at 8796.872 (against £844.990 in 1908). 
of which £370.917 (against £408,090) came from Germany, £134.361 
(L100.350) from Sweden, £110.155 (£196.295) from the United King- 
dom. £102.044 (£43.272) from the U.S.A.. and £35.370 (£54.572) from 
Denmark, 


Spain.-—4 bill is to be submitted to the Cortes for the provision of 
55 million pesetas (about £2.030.000) for harbour works at various 
Spanish ports, which will include lighting and buoy material and 16 
electric cranes, 


Sweden.—-H.M. Minister at Stockholm reports that the Govera- 
ment has submitted a bill to Parliament providing for the lease of 
State waterfalls to private persons for 95 years. At present leases 
are only granted for 65 years, with the option to the State to renew 
for enother ЗӨ усоте, or to resume possession with compensation to 
leaseholder for works set up by him. The Swedish Prime Minister 
stated recently that a measure would shortly be laid before par- 
liament defining the conditions of the exploitation of waterfalls 
owned or leased by private persons in such a way as to encourage 
and facilitate enterprise, 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Equam & District ELECTRIC Licut Co. (Ltp.) invite tenders 
fur supply of two high-speed Diesel oil engines, coupled to two 100 kw. 
single-phase alternators, with direct-coupled exciters, piping, tanks 
end accessories ; one 4-ton overhead traveller end main h.t. switch- 
board. Specifications, drawings and forms of tender may be seen at 
but not obtained at the offices of the company’s consulting engineers 
(Messrs. Handcock & Dykes), 1, Victoria-street, Westminster, S.W., 
end copies of specifications, &c., may be obtained from the secretary 
(Mr. H. T. Manwering). 53. Cannon-street, London. E.C.. to whom 
teaders by noon Mond? y. April 24. See also an advertisement. 


HAMMERSMITH (London) Borough Council invite tenders for supply 
of lenters to contain clusters of inc undescent lamps to replace existing 
ere lamps. Specifications, &е.. from the engineer and manager of 
the electricity works. Mr. G. Gilbert Bell, 85. Fulham Palace-road, 
W. Tenders to the Town Clerk. Town Hall. Hammersmith. W.. by 
4 p.m. April 12. See advertisement. 


Bury (Lanes.) Corporation invite tenders for supply and fixing 
of wires and fittings for the electric lighting of the Chamber Hall 
power station, together with the provision of certain motor supply 
circuits, Specifications, forms of tender. &c.. from the manager, 
Mr. 5. J. Watson. Tenders to the Town Clerk by noon Friday. 
April 21. See also an advertisement. 


Tenders are invited by the City of MELBOURNE for supply of 120 
5 ampere 200 volt a.c. watt-hour meters. Copies of specitication and 
forms of tender from the agents for the City Council. Messrs. Mell- 
wraith, MeKacharn & Co. Proprietary (Ltd.). Billiter Square-build- 
ings. London, E.C.. where tenders are to be sent by noon Friday. 
April 21. See also an advertisement. 


Tenders are invited up to May 30 for the supply of one portable 
petrol-driven desiccating plant to the Postmaster-General's depart- 
ment in Victoria, and up to May 31 for the supply of 7,000 insulators 
and wire and line material to the Postmaster-General's department 
in SOUTH AUSTRALIA. Tender forms and specifications from the 
Commonwealth Office, 72. Victoria-street. London. S.W. See also 
advertisements. 


Tenders are invited up to May 16 for the supply of 10.000 pro - 
tectors for use at subscribers’ telephone stations to the Postmaster- 
General's Department in Vicrorta. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London. S.W. 
See also advertisement. 


Tenders are invited up to July 25 for the supply of 12 sections of a 
branching multiple magneto lamp signalling switchboard, &с.. or 
one automatic or semi-automatic switchboard, &с., to the Post- 
master-General’s Department in Victoria. Tender forms and 
specifications from the Commonwealth Office, 72. Victoria-street, 
London, S.W. бее also advertisement. 

The CoMwissiox ERS of Н.М. Works and Pusric BUILDINGS are 
prepared to receive tenders, from manufacturers only. for supply of 
electric fittings and tubes during three years from May 1, 1911. 
Forms of tender. conditions of contract and particulars from the 
Storekeeper, H.M. Office of Works, 11. Lambeth Palace-road. Lon- 
don, S.E. Tenders by 11a.m. April 12 to the Secretary. Н.М. 
Office of Works, Storey's Gate, London, S.W. 


KETTERING Urban District Council invite tendera for supply, 
delivery and erection at their electricity generating station of a cool- 
ing tower and tank and extension switchboard panels. Copies of 
specification, &c., from the clerk to the Council. Mr. John Bond. 
to whom tenders by Wednesday. April 19. 


The Electricity Committee of St. HELENS Corporation invite ten- 
ders for supply and erection of a 1.500 kw. high-pressure turbo- 
alternator, with condensing plant and switchgear. Drawings. speci- 
fications and forms of tender from the borough electrical engineer. 
Mr. E. М. Hollingsworth, Croppers-hill, St. Helens. Tenders to the 
Chairman of the Electricity Committee, Town Hall. St. Helens, by 
noon Thursday, April 20. 

Tenders are invited for supply of new or second-hand transformers 
and rotary converters, or motor-generator sets for transforming 
three-phase 25-cycle 13,200, 2.200 or 550-volt a.c. into 240-300-volt 
d.c. in output capacities ranging from 100 to 1.000 kw. See an 
advertisement. 


The Corporation of Сглѕаом are prepared to receive tenders for 
the supply and erection of a steam turbo-alternator, with condensing 
plant for Pinkston generating station. Specifications, with con- 
ditions and forms of tender can be obtained from the general manager 
of the tramways department, Mr. Jas. Dalrymple, 46, Bath-strect, 
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Glasgow. Tenders to the town clerk, Mr. А. W. Myles, City- 
chambers, Glasgow, by 10 алп. April 24. 


Tenders are also invited by the MELBOURNE City Council for the 
supply, delivery and erection of a battery of accumulators with 
boosters and switchboards. The battery is to be capable of daily 
maintaining a normal capacity of 4,000 amperes for one hour, during 
which discharge the voltage of each cell shall not be lower than 1°7, 
the number of cells to be sufficient to maintain а total volta ze across 
the whole battery of 475 volts at any time during discharge at the 
one-hourrate. Tenders are also invited for three years’ maintenance, 
Tender forms, &c., from Messrs. Mellwraith, McKacharn & Со. 
Proprietary (Ltd.), Billiter Square-buildings, London, E.C., to whom 
tenders by noon May 8. 

Tenders are invited up to April 25 for supply of 175 miles of 
telephone cable (lead covered, paper insulated) and 717,000 paper 
sleeves and up to June 14for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
a С.В. multiple switchboard to the Postmaster-General's Depart. 
ment, SOUTH AUSTRALIA. Tender forms, &с., from 72, Victoria 
street, London, S.W. 


St. Panceas (London) Borough Council invite tenders for the supply 
of are lamp carbons, and for a motor-generator and balancer. 
Specifications. conditions and forms of tender from the Klectricity 
Department Offices. 57, Pratt.street. Camden Town, N.W. Tenders 
to the Town Clerk by noon April 12. 

The Commissioners OF Н.М. Works AND Ревме BUILDINGS 
want tenders by I] a.m., April 19 for three years’ supply of wood 
blocks for conduit boxes. Forms of tender, &c.. from the Store- 
keeper, H.M. Office of Works’ Stores, Lambeth Palace-road, London, 
S. E. 

Товослу Council require tenders by noon April 13 for turbo- 
generator, condensing plant and switehgear. motor generator and 
switchgear and electrically-driven feed pump. Specifications, &e., 
from the Enyineer, Electricity Works, Beacon Quay, Torquay. 

York Electricity Committee want tenders by noon April 11 for 
re-plating of storage battery and supply and erection of reversible 
booster and switchboard. Specifications, &e., from the City Elec- 
trical Engineer. 

Hornsey Town Council require tenders by 4 p.m. April 24 for 
supply and erection of Нате are lamps. Forms of tender, &с., from 
the Borough Electrical Engineer, 

WALLASEY Corporation want tenders by April 13 for 12 months’ 
supply of stores for their electricity department, including switches 
and cut-outs, meters, eable and junction boxes, paints, oils, waste, &с. 

Newport (Mon.) clectricity and tramways department want 
tenders by noon April 18 for the supply of various lubricating oils. 
Specitications, &c., from Mr. H. Collings Bishop, Town Hall, Newport. 

EDINBURGH Corporation require tenders by April 17 for supply of 
east iron pipework Гот condensing water, Фе. Specificetion, &e.. 
from the Engineer, Dewar-place, Edinburgh. 

Wattrnamstrow Council want tenders by 5 p.m. April 28 for a 
eooling tower and switehboerd extension (two panels). Specifications 
&с.. from Мг. С. В. Spurr, Electricity Works, Walthamstow. 

The Turkish Ministry of Public Works. Constantinople, invito 
tenders until 2 p.m. June 14 (June 1 О.5.) for а concession for the 
supply of electrical energy for tramway and other purposes in 
JERUSALEM end its suburbs. Local representation necessary. 

The dete for receiving tenders for concessions for construction and 
working electric tremways in ADRIANOPLE ond ADANA (Turkey) has 
been postponed until Mey 2. Local representation necessary. 

The Turkish Ministry of War, CONSTANTINOPLE. require tenders 
by April 12 for supply of rubber-covered с" Уе, Particulars from 
the Inspection Gener»le. des Services Techniques et des Places 
Fortifiées, Ministry of War, Constantinople. Local representation 
necessary. 
| The Norwegien State Telegraph Department. CHRISTIANIA. re- 
quire tenders by noon April 10 for supply of electric wires, iron and 
bronze wires, Morse papers, ќе. Specification (in Norwegian) can be 
seen at 73, Besinghall-street, London. B.C. 

Tenders will be received at the District Offices. Ixelles, BRUSSELS, 
on April 20 for supply of electric cables. 

The Soc. Nationale des Chemins de Fer Vicinaux, BRUSSELS, want 
tenders by April 12 for supply of underground electric cables. 

Tenders will be received at the Post and Telegraph Offices, ROME, 
on April 15 for supply of battery zinc and sulphate of copper. 

The Konigliches Maschinenbauamt. HANOVER, Germany. will 
receive tenders on May 15 for supply of electric generators, turbines, 


&с. 


TENDERS RECEIVED AND ACCEPTED. 


Grimsby Corporation have accepted the tender of Crompton & Со, 
for supply of electric motors for hiring out at £322. 8s. 

The lowest tender was that of the Electrical Co., but as the difference 
in price was small and а number of Crompton motors are at present work. 
ing satisfactorily in the town, Mr. W. А. Vignoles, the borough electrical 
engineer, recommended the acceptance of Messrs. Crompton & Co.'s tender. 

Salford Council have accepted the following teaders for annual 
supplies to the elestricity department :-— 

Н. G. Mayer & Co.. motor carbon brushes, value of contract, £25: Sykes 
& Sugden, joint boxes, £75; М. Н. Keys, refined Trinidad bitumen, 
£4. 105. per ton; Albion Clay Co., stoneware conduits, pipes, cable pro- 
tectors, &e., £250; Н. В. Mansfield. stoneware conduits, £250 ; W. Turner 
(Ardwick), btd.. asphalt bridges, £20; Reason Mfg. Co., maximum 
demand indicators, £11; Eckstein, Heap & Co.. gravity type ammeters, 
£46: W. Bateman & Co. are lamp globes, £8: General Electrie Co., 
carbon filament limps, £16 ; Andrew & Suter, are lamp carbons, £70; Lan- 
eashire Dynamo & Motor Co. General. Eleetrie Co. and. Electrie Con- 
struction Co. electrie motors, 81.009: Ferranti Limited and Royce 
(Ltd.). motor starters, £280; J. Wheeldon & Sors, meter boards, meter 
blocks and cable blocks, £36: С. Jennings & Co., casirg and cappirg 
motor starter boards and cleats, $10; British Insulated & Helsby Cables, 
service fuse boxes, £164; J. Н. Tucker & Co.. switehes, £1, 88. : Johnson 
& Phillips, copper fuse wire and strip, rubber solution; North British 
Rubber Co., rubber caps for cables, 

Wrexham Corporation have accepted the following tenders for 
annual supplies for the electricity depertment :— 

Dussek Bitumen Co., bitumen, box compound: British Irsulated & 
Helsby Cables; service cut-outs; Edison & Swan Co, carbon and metal 
filament lamps: General Electric Co., are lamp carbons: Jas. Light & 
Son and Henry Wells Oil Co., lubricating oils; E. Wade Wilton, boiler 
solution. 

Stepney (London) Council received 10 tenders for the supply of 
fuse boxes, and the lowest, that of Siemens Bros, & Co., at 6279. 155.. 
was accepted. The amount of the highest tender was £494. A. 
Revrolle & Co. have secured the order for nine panels in connection 
with switchgear at £125 each. 

York Corporation have accepted the foliowng tenders :— 

British Tnomson- Houston Co.. 1,009 Kw. turbo-alternator, convertors 
and switehgear, £7.4501 ; Babeock & Wileox, water tubs boiler, mecha- 
nical stoker and pipe work, £2,080. 

Reigate Council have 2ecepted the following tenders :— 

Diesel Engine Co. and General Electric Co. for two Diesel oil engines 
epupled to two 100 kw. single- phase alternators, with direet. coupled 
exciters, pumps, tanks. and accessories, £4.547; British Westinghouse Con 
main switchboard. &e., L485. 

Leyton Council have accepted the following tenders : — 

Reavell & Co., for air compressor, £24 : Headland & Headland, altera- 
tions to wiring of schools on west side of G.E. Railway; and E. H. Grim- 
shaw & Son, ditto east side of С.Е. Railway. 

Kecles Council have accepted the following tenders :— 

James Howden & Co.. for 525 k.v.a. sets(consisting of Howden steam 
engine, а Korting Bros. condenser and a Bruce-Peebles alternator and 
exciter), £2.581 ; Electrical Co.. annual supply of metallic tilament lamps 
for publie lighting. 

Gloucester Couneil have accepted the following tenders for the 
supply of additional plant for the electricity works :— 

Willans & Robinson, steam turbo-generator, £3.498 ;. Phoenix Dynamo 
Ме. Co.. Bradford motor generator, £304 ; British Westinghouse Co.. 
switchgear, £138 ; Sloan Electrical Co.. are lamp carbons, £71. 55. 89. 

Hull Tramweys Committee heve accepted the tender of Walter 
Scott (Ltd.) for 250 tons of Sendberg tram rails, at £7. ба. Cd. per 
ton, 250 tons sole plates. at £8. 5s. рет ton, end 250 tons fish plates. 
24 £9. 155. pet ton. 


London County Council have givea Mr. A. W. Coles an order for 
the construction of junction lines «nd tramways crossover at Church- 
street. Greenwich, at £2.800, аз гл extra under his existing osntrect, 

The tender of Edmiston & O'Neill has been accepted for the supply 
and erection of an electric lift at the Ballarat (Victoria) E ^evoleat 
Asylum. at £468. : 

Chesham Council have renewed for two years the contract with the 
local electric light company for public lighting. 

Croydon Council have accepted the tender of W. J. Bishop for the 
annual supply of electrieal fittings. 

Eastbourne Council have placed ал order with the British Thom- 
son-Houston Со. for the ennual supply of meters. 

Derby Council have accepted the tender of the British Westing- 
house Co. for 17 $ н.р. motors for hiring out at £89. 5s. 

Accrington Council have accepted the tender of Stephenson & 
Sons for wiring the tramear shed. 

Camberwell (London) Guardians have placed an order with 
Crompton & Со. for the supply of a motor for ice making at £34. 10s. 

Southampton Council have accepted the tender of MeWhirter, 
Roberts & Co. for electric lamps for the water department. 
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Rugby Council have plzeed га order with W. T. Hcaley's Tele- 
graph Works Со. for ce bles. 

Keadal Council hz ve ple cd an order with the British Insulated & 
Helsby Cob!os for z feeder cble et £940, 

Wrexhem Council heve кесе ted the tesde* of Hoz werd Broa. & 
Eekstein fer v switehboord рот ead goagwoy ot £101. 85. 6d. 

Wed worth (Изи Were гозо T the teades of Н. 
& С. Davis & Co. for supply of electrical fittings for 12 months. 

Sydney (N.S.W.) City Council recently accepted the tenders of 
Wm. Adams & Co. for bere copper cable (£519. 13s. 1d.) : Noyes 
Bros, and W. T. Henley's Co. for r.i. and leaxd-eovered cables; and 
the Victor Motor Co.. Gordon. Marr & Sons. the B.C.L. Engineering 
& Motor Co.. and Mainwering Bros. for castings for the curreat ye-r. 


BUSINESS NOTICES. 


The Electrie and Ordne nee. Accessories Со. inform us thet their 
agreements with Mr. J. Whelev (Belfast), and Mr. T. Т. Clarke 
(Dublin). having expired. they have eppointed the Hurst Electric 
Manufacturing Co... Clokey’s Buildings. King-street. Belfast. to 
represeat them in Ireland for their electrical manufeeturea, 

Messrs. Mather & Platt have despatched to India Mr. А. C. Cou- 
hrough as representative of the firm in connection with the electrics! 
equipment of works. 

Мг. Coubrough is negotiating with various firms in India, especially in 
Bombay and Calentta, the possibility of adopting electric driving or of 
instilling electrie power plant to generate electricity for power and light. 

The Adams Mfg. Co.. of Bedford and London. edvire us that their 
agreement with their Scottish egent having terminated. they һтус 
opened an office at 50. Wellington-street, Glasgow, which will be in 
charge of their resident engineer (Mr. А. Т. Вией). This office will 
les! with all Seottish business except. Midlothian, for which the 
company's agents are Messrs. Mitchell. Graham & Son. 46. Buc- 
cleuch-street, Edinburgh. 

Messrs, Strange & Sons (Ltd.). Tunbridge Wells and Chiche te. 
announee that they have re-organised. the electrical department of 
their business, and thet they ere no longer represented by Мг. J. P. 
Strenge. The firm heve appointed Mr. J. Petrie, maneger of their 
Chichester branch. as engineer, 


Plant for Sale.—Bristol Electrical Committee invite teaders for 
the purche-e of sundry pleat end material. including engines, alter- 
nators, motors, pumps, large storage battery. 100 are lamps, electric 
launch and serep copper. legd 2nd iron, «с. Further particulars 
from the engineer and maneger, Mr. Н. Faraday Proctor. to whom 
tenders by 10 a.m. Monday, April 24. See an advertisement. 

Messrs, Pilkington. Bros. (Ltd.), St. Helens, Lance., advertise for 
sale a 660 kw. Siemens а.е. generator. 

Patent Development.—The proprietor of patent No. 58 of 1908 for 
“Improved method for obtaining variable self or mutual induc- 
tance," desires to enter into arrangements for exploiting same in this 
country. Applications to Messrs. Haseltine, Lake & Co., 7 and 8, 
Southampton Buildings, Chancery-lane. London, W.C. 

The proprietors of patents Nos. 9.413. 9.418, 9.423 end 9.424. of 
1906, for “ Improvements in pneumatic tube systems " end ©“ Im- 
provements in governing mechanism for pneumatic tube systems.” 
desire to make arrangements, by wav of licence and otherwise, for 
exploiting fend developing same in this country. Applications to 
Messrs, Heseltine, Lake & Co.. potent events and consulting engineers. 
7 and 8, Southempton-buildings, London. W.C. 

The proprietors of pèteats No. 127207908. releting to “ The 
menufecture of incandescent electric lemp filements.” and No. 
L1.149/1909.. relating to " Supports for electric lamp file ments.” 
desire to grant licences to manufacture under royalty. Inquires to 
Messrs, Carpmacl & Co.. 24, Southampton-buildings. London, W. C. 

Steam Turbines.— The British Westinghouse Electric & Mig. Co 
report зао те activity in their ste um turbine department.theoutput 
of these mechines during 1910 zzurezating about. 100,000 H.P.. a 
figure considere bly over double thet of 1900, Gratifving testimony 
to tlie success which has attended the manufacture of their impulse 
turbine: is afforded by the faet thet for the first three months of 1911 
the company received orders for 22 turbines aggregating 40.000 Н.Р. 

Guide to Patents. —We have received from Messrs. J. S. Withers & 
Spooner, 323. High Holbora, W.C., а copy of the fourth спол of 
their ^ Guide to Pateats, Trade Marks and Designs," which contzins 
some valuable hints to inventors in regard to the protection and de- 
velopment of their inventions in this country and «broad. The 
pamphlet is divided into 10 short chapters, and the information given 
is quite up-to-date and accurate. 

Russian Year Book.— We have received from Messrs, Eyre & Spot- 
tiswoode, East Harding-street, London, E.C., a сору of the first 


edition of the Russisn Year Book for 1911. which has been compiled 
end edited by Dr. Howard P. Kennard. The Russien Consul- 
General for London (Baron Alphonse Heyking) hes contributed an 
introduction, and there is also on interesting sketch of the evolution 
of the Anglo-Russien Entente. The Handbook contains interesting 
perticulers relitiag to the пишете ме ИИ gnd resources of the 
country, the Customs ond excise, commerci bw end muet informa. 
tion of a statistical and eommerciel charecter, and the book should 
prove of considerable service to those who have business relations 
with Russia or who contemplate opening up relations with com- 
mercial houses in that country. The possibilities of an extension of 
the trade with the vast and comparatively undeveloped empire of 
Russia are so grest that we welcome the publication of the present 
work, which seems to have been carefully prepared, but we hope that 
in future issues more information relating to the engineering and 
metal trades will be included. The published price of the Yesr 
Book is 10s. 6d. nett. 


Easter Holidays.— The tesk of deciding where to spend the Eastet 
will present itself to meny., vad es this is the first holiday of the усаг 
end is this veer lete, thousends will t» ke edventege of the cessation 
from business to take г brief holidey. The Great Central Railway 
have made ecreful errangements to shortea the journey of the long 
distance traveller by bringing his destinetion as near to London as 
possible in point of time. 

Ta^ special holiday programme issued. by the Compiny contairs an 
almost unlimited choice of resorts suitable for all tastes and requirements. 
Express corridor trains with restaurant cars leave Marylebone on Thurs- 
day, April 13. at 8:45, 10 a.m., 12:10 p.m.. 3:15, 3:20, 4:20, 6:20, 10 p.m., 
and 12:30 midnight, and special tirs will also be run on Good Friday, 
Saturday, Sunday and Monday (Bank Holiday) Other attractive 
features of the programme are the issue of week-end tickets, frequent 
day and half-day facilities to the picturesque villages of the Chiltern 
Hills and Vale of Aylesbury. Special low fares are announecd. for 
walkers and cyclists available from Marylebone by any train on any 
day. and from Saturday to Monday. Copies may be obtained (free of 
charge) at Магу ропе Station, Great Contral Town Offices and Agencies, 
or by post from Publicity Othe, 216, Marylebone-road, N.W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to Берое to creditors of Edwd. Surtees, electrician. 
22, King-street, South Shields, ead claims are to № seat to Mr. T. 
Gourlay. 30. Mosley-street. Nowe. ол буле. by April 21. 

A first ead fine! dividend of 82d. will be руле oa April 20 at the 
office of Messrs. Corfield & Cripwell, PLO. Finsbary-ps -ement, 
London, E.C., to creditors of Joseph Augustus Bauer (trading 5: the 
Electrical & General Engineering Co.), 17, Greeechureh-street, 
London, E.C. 

An application for the discharge of В. Russell. electrical engineer, 
The Garage, Drved-road, Felsham-road. and 5}. Bangelore-street. 
Putney. London. S.W.. is suspended for two years from Feb. 28 last. 

Е. A. Glover & Co. (Ltd.) is being wound up voluntarily. Мг, Wm. 
Peet. 27, Queen Victoria-street, London. E.C.. and 1, High-street. 
Croydon, and Мг. С. Е. Cortield. Balfour House. London. E.C.. are 
liquidators. A meeting of creditors will be held at 27. Queen 
Victoria-street on April 13. 

At а meeting on March 27 it wes resolved to wind up voluntarily 
the British. Radio-Telegraph & Telephone Со. (Ltd.). Mr. G. P. 
Grenfell, 5. London Wall-buildings. London. E.C., is liquidator. 
Meeting of creditors at Messrs. С. F. Hudson, Matthews & Co.'s 
offices, 32, Queen Victoria-street, London. E.C., on April 13. 


The Rosario Electrie Co. (Ltd.) is being wound up voluntarilv. 
and Mr. Н. E. Beathall. 52, Moorgete-street, London, E.C.. has been 
appointed liquidator. А meeting of creditors will be held at52, 
Moorgate-street. on April 13. 


Electrocsrs (Ltd.) is being wound up voluntarily, with Mr. J. Е. 
Denny. 3, Great St. Helens, London, E.C.. as liquidator. A meeting 
of creditors will tske place at 3, Great St. Helens oa April 7. 

The Welshach Inesndescent Gas Light Со. (Ltd.) is being wound 
up voluntarily for the purpose of reconstruction. Mr. H. К. Spinney, 
344-354, Grey's Inn-road, London, hes been appointed liquidator. 

Deed of Assignment.—A dividend is to he paid under a deed of 
г отеле executed on Jen. 19 by Geo. Hy. Lambert (trading аз 
the M. F.L.. Со.). electrical cagineez 188. Rye-lene. London, N.E. 
Claims to Mr. G. Е. Cortield, Belfour House. London, E.C.. by 
April 20. 


CENTRAL LONDON RAILWAY 60.— Мг. Horace Field Parshall, D Sc., 
M.Inst.C. E., MLE. , has been appointed chairman of this company 
in the place of Sir Henry Oakley, who has resigned that position. In 
taking this step the directors have followed the practice which is be- 
coming general in the United States of entrusting the control of large 
industrial undertakings to experienced and well-known engineers. 
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INDO-EUROPEAN TELEGRAPH CO.(LTD.)—The directors have determined, 
subject to final audit. to recommend payment of a dividend for the six 
months ended Dec. 31. 1910, of 173. 6d. per share (making with the 
interim dividend already paid, 6 per cent. for the year), aud a bonus 
of 204. por share, both tax free. The directors also recommend a special 
distribution of 15s. per share (tax free) out of interest accrued during the 
year upon certain investments and advance accounts. The dividend, 
bonus and special distribution will be payable on May 1. The transfer 
books will be closed from the 14th to the 27th inst., inclusive. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.)— The total revenue for 
1910 was £435,080. 7s. 9d., ineluding £26,250 dividend and bonus re- 
erivable upon the company’s investment in the North Metropolitan 
Electric Power Supply Co., and £5,887. 163., balance of dividend received 
in 1906 from the North Metropolitan Tramways Co. Traflie receipts 
were £303,869. 28. Id., an increase over 1909 of £67,428. Is. Па. Working 
expenses and rents payable to loca] authorities increased by £44.328.16s, 
and £17,898. 10s. Gd. respectively. After deducting all expenses charge- 
able to revenue, including an addition of £21,910 to reserve for future 
reconstruction and renewals, and writing down preliminary expenses 
Бу £3.000, there is a surplus of £53.767. Is. 3d., or, with £3,578. Is. 24. 
brought forward, £57,345. 24. 54. The directors recommend that £8,000 
be placed to reserve, and after allowing for preference dividend for the 
year (£25,090) it is proposed to pay an ordinary dividend of 5! per cent. 
for the year (£21,523. 10s. 8d.). earrving forward $2.21. 11s. 94. The 
directors propose to pay an interim dividend on the ordinary shares in 
October of each уеду. Three further extensions of the company’s system 
were opened for traffic during the усаг, bringing the total гие in 
operation at Dec. 31 to approximately 554 miles. 

In August last London County Council gave notice of intention to 
purchase the company's tramway between Finsbury Park and Manor 
House (about $ mile in length), which forms an important connection 
between the termini of two of the London electric (tube) railways and the 
northern and eastern portions of the company’s system, — Negotiations 
are proceeding with the County Council as to the purchase price and for 
the continuance of the company's user of the tramway after the purchase 
is effected. By the opening of a short light railway between Entield and 
Ponders End (15 miles) the whole of the original scheme of light railways 
promoted by Middlesex County Council has been completed. Experi- 
ments have been made at the company's Hendon depot with the rail-less 
traction system, which is in operation in many towns abroad. The 
directors are of opinion that such a system may be employed with ad- 
'antage as occasion arises in Opening up extensions of the existing lines 
in more sparsely populated districts. The company is promoting a hill 
to sinction the construction of a new bridge over the River Lea, to con- 
nect the light railways of Walthamstow Council with the lines authoris «d 
by the company's Tottendam- Walthamstow Light Railways Order, 1905, 
and also the construction of several short tramways. 

The revenue of the North Metropolitan Electric Power Supply Со. con- 
Cnu^s to show a satisfactory expansion, and the directors of that company 
have declared a 6 per cont. dividend upon the ordinary shares for 0910, 
and a bonus of 3s. perfully-paid share. The total number cf units 
sold during 1910 was 21,422.8054. an inereas? of over 30 per cent. A 
supply of electrical energy was commenced last year under. the Kings- 
bury Lighting Order, 1995. Mains are now being laid in Southgate 
district with a view to a supply of electricity under the Order acquired 
by transfer from the Distriet Council. The North Metropolitan Electric 
Power Distribution Со. shows improved results form its four under- 
takings at Barnet, Enfield. Hertford and St. Albans, and for the last 
year has paid a dividend of 4 per cent. upon its ordinary share capital. | 


NEW YORK TELEPHONE CO.—The revenue of this company for 
exchange service in 1910 was 827.8500,733. and from toll service 
$8,407,165, a total of S36,353.800. The total expenses were 823.734.733. 
Net telephone earnings were $10.619,165; dividends and interest 
earnings, 83,840,004; miscellaneous, 836,944: total SEL 496.71 f. 
Deducting interest charges (82,150,714) and dividends (S8.712.488) the 
balance was 83,033,512. On Dec. 31 there were 787.504 stations directly 
operated by the company and its local connecting companies, an increase 
during the year of 73,423. 

ELECTRIC LIGHT & POWER SUPPLY CORPN. (SYDNEY. N.8.W.)— 
The report for the half-year to Doc. 31 states that the profit was £b 14, 
out of which the previous debit of £374 was extinguished, £530 was 
written off for depreciation and £200 carried forward. The supply in 
Newtown had only been given for one month, and the consumers had 
increased from 76 to 100 (at Jan. 31). The Balmain consumers also 
increased during the month from 225 to 273. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—The chair- 
man (Mr. W. Gascoyne Dalziel) said that under the working arrangement 
with the Treforest Electrical Consumers Co. that company paid all the 
expenses connected with the working of the undertaking and collected 
all accounts for current supplied, &с. Any profit had to be applied in 
repaying to those consumers who were members of the Treforest Co. the 
extra amounts which they had paid from September, 1907. to July last 
for their eurrent over and above the agreed scale of charge, in order to 
meet the deficit between revenue and cost of working. When those 
amounts had been paid ой, and he was pleased to say a fund had сот- 
meneed to accrue for that purpose, all profits would then revert to the 
South Wales Co., and, v hon ча Лог, would be utilised in payment of the 
current interest on debenture stock, Uren dà payment (cf the (cfr d 
interest warrants on debenture stock, and aiterwards in payment of 
interest on the preference shares. The past year showed a steady and 
continuous expansion of business, several new colliery undertakings, the 
pits of which were now in course of being sunk, had been connected, and 


COMPANIES’ MEETINGS AND REPORTS. 
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AMERICAN TELEPHONE & TELEGRAPH CO.— The report for 1910 states 
that. аз regards the Bell telephone system in the United States (of whos: 
surplus earnings the American Telephone & Telegraph Company takes 
90 рег cent.) at the end of the year the number of stations in the United 
States was 5.882.719, an inereas> of 740.027. Including the traffic over 
long-distanes lines (but not inchiding connecting companies) the daily 
average of toll connections was about 602.50), and of exchange con- 
nections about 21,031.50), ag inst 517.00) and 19,925,099 in 1910. the 
total daily averag^ reaching 22,284.00), or at the таб of abont 
TATS 448,000 per year. During the year 852,023.00) was applied out of 
revenu? to мат папе? and reconstruction, and it is estimated that 
about $50,009,000 will be required for current additions to plint in 1911. 
‘he gross revenue for telephone service by the Bell system (not including 
connected independent companies) was 8165.80.00. an increas} of 
nearly $16,003.00). Operation expenses were 854.000,00), and after 
paying tixes, (бо. and providing for depreciation, the available surplus 
was 87109.04), of waich s11.550,0)). was pud in interest. and 
825,0) 0) ) was рид in dividends. "'n? net revenus of the American 
Telephone & Telegraph Co. for 1910 was $31933 214, out of which were 
pud interest and dividends ($21,776,822), and the balance was, 0,079,071. 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD. —' lh» gross receipts for 
1910 amounted to £2,419.185, less working ex persos £1.564.093, leaving 
а balance of £855,002, added to 810.347 brougat forward and other items, 
making £868 870. ‘The balance for distribution was £195.402.— Interim 
dividend of 34 per cent. (less tax) on ordinary shares for half-vear ended 
June 30 absorbed £82,395. leaving £112,006, and the directors recom- 
mend a final dividend of 41 per cent. on the ordinary shares (less (ах), 
making 7; percent. for the year, absorbing £100,052, leaving £12,014 to be 
euried forward. 

BRITISH ALUMINIUM CO. (LTD.)—At the meeting last week Mr. A. W. 
Tait gave particulars of the past year’s working. and of the terms of 
reorganisation of the company. The additions to the capital ex pended 
dunpg the year amounted to £107,891. 17s., and represanted expenditure 
oa furtier pliat and machinery at Kinlochleven, the works at Larne and 
Milt in, ала cr» ting cottagesand new barracks to Kinlochleven. Additions 
hid also been made to the alumina works at Larae, [relind, to ena Ы 
thess works to manufacture the whole of the alumina required by the 
company whan its existing reduction works were running up to their full 
ceipacity. Owing to the increased demand for manufactured material, it 
had als» been necessary to instal further plant at the rolling mills at 
Milton, Staffs. ‘The outlook for the industry was encouraging. The 
danad and uses for the metal were increasing, апа. although that was 
not reflected in the pries recived, or which might be received for some 
ttl: time to com s, thor? was undoubtedly a steady and growing increase 
in the demand. 

CLYDE VALEY ELECTRICAL POWER CO. — At the meeting last week 
Mr А. Bonar Law, LIP., stated that the year 1910 sbowe.! а protit of 
£24,268. against 610,76) in 1909. With the continued expansion in 
the company's business it had b en found necessary to order, for 
Motherwell power station, another 5,090 hw. turbo-generator, which 
would be ready by September. The plant capacity of the company's 
power hcuses at Motherwell and Yoker will then be 22,600 kw., with 
over 100 miles of cable. | 

GATESHEAD & DISTRICT TRAMWAYS CO.— Mr. C. R. Green stated at 
the meeting last week that the dividends wer» tho same. the amount to be 
sf aside for reserve groator. than in 1909. Tne expens?s showed a 
decrease of $524. "ar? was an increase of £14,657. 163. 10d. in capital 
expenditure for constracting extensions to the Bensham and Wrekemton 
lines, doubling about 11 miles of the Low Fell route, &e., the lines 
wer opened in October last. The directora considered that the com- 
Piny was sufficiently tirmly established for the payment of an interim 
dividend in September next on the ordinary shares, 
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HASTINGS & DISTRICT ELECTRI? TRAMWAYS СО. (LTD.)—The 
accounts for 1910 show, after including £643 brought forward and deduct- 
INg £10,832 for debenture acd ethor interest, an available balance of 
9.43. Тае directors proposed to transfer £8.09) to depreciation account. 

At Cie moctrg on исх ау the chairman (Mr. E. С. Morgan) sid 
power exp rs s showed a decreas? of £633 and traffic expenses of £470, 
but mint nasce asd repairs vers up 6427. Tae traffic receipts increas sd 
by £155. ‘he weather had Ба üefavourable; they were, howover, 
ile to carry 84,437 more pisingors while running 16.763 fewer miles. 
lhe report was adopted and at an extraordinary meeting it was resolved 
to reduce the capital to 372.942. 105. 
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пех were developed they would become a source of con- 
nue. In 1907 in the Treforest and Cwmbran areas, the 
re 8,717,420, and in 1910 11,548,253. In addition to new 
ie consumers who were members of the Treforest Co. were 
ir electrical plant and increasing their consumption. The 
had arranged to find £20,000 capital for extensions. 
‚ ROBINSON (UTD.)—The report of the directors for the half- 
ecember 31 states that, after writing off £4,482. Ss. Id. as 
рамы £4,177. 143. 8d. debenture interest, and crediting 
balance from the Queen's Ferry account, the result of the 
rading shows а loss of £10,811. 3s. Added to the 
Sd. brought forward, this brings up the total debit to 
41. Debentures for £770 have been redeemed during the 
of the fund set aside for that purposs, and having been 
i discount the profit on the transaction has been transferred 
"rom this fund £470. 16%. 7d. has been written ой, loss on 
nents, 
пу ds sceuring Из fair share of orders, but the excessive 
still existing renders most of thes? unprofitable. The 
e bn able to eect material economies. Ву recent 
е staff a substantial reduction will be effected in future 
vards the salaries Hst. The re-arrangement proposed below 
thor reduction in outgoings. Mr. Peache wishes to resign 
(tho active management of the business, but at the unani- 
ef the board is willing to accept the position of chairman. 
that he be released from the obligations provided for in his 
th the company and that he relinquish the remuneration 
yeto. As chairman, he will take no part in the executive 
usiness, but will supervise the accounts, and his advice and 
Il continue to be at the disposal of the Board. Itis proposed 
‘he’s remuneration be fixed at the rate of £600 per annum. 
s recommend that Мг. Davenport be entrusted with the 
| of the business as managing director at his present rate of 
Since his appointment а year ago he has shared. the 
of the business with Mr. Peache and has been active in 
e efficiency of its operations and in effecting economies, 
a retires from the board, but is eligible and offers himself for 
id both he and Mr. Anderson, in view of the present position 
пу, offer to reduce the rate of their remuneration [roin 
por annum. 


OMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


IA LAND, MINING & POWER CO. (LTD.) (115,019) — Reg. 
ipital £800,000 in £1 shares, to carry on the business of 
llurgristu, &c., owners of factories, water and other power 
ry, electrical, hydraulic and mechanical engincera, &c., 
an agreement with Н, В. Bostwick. Reg. otlice, Caxton 
H-street, Westminster, S.W. 

POWER СО. (LTD.) (114,991.)—Reg. March 30, capital 
1 shares, to carry on the business of wenerators of power 
water, heat, light, steam, electricity or otherwise, and to 
in property and rights from Е. Hiorth, E. Benediktsson 
tton. First directora, А. E. Barton and Н. Е. P. Cottrell. 
Winchester House, Old Broad-street, London, Е С. 

& GENERAL WORKS (LTD.) (114,921.)— Rev. March 27, 

0 in £10 shares, to curry on the business of electricians, 
nd general engineers, manufacturers and workers of and 
ctricitv, motive power and light, manufacturers of and 
‘bon and metallic filament and otber lamps, &c. Private 
irst directors: J. Boussard, А. Fauchon, А, Dufour, G. 
‚ Weill. 

ЗАКЕ (LTD.) (114,902.)—Reg. March 25, capital £1,500 
to carry on the business of electricians, electrical and 
wineers, dynamo and motor manufacturers, &c. Private 

. N. Е. Grant and G. F. M. Blake аге first managing 
еш. ollice, 41, St. Johu's-road, Clapham Junction, London, 


) (LTD) (114,816.)—Reg. March 21, capital 24,С0) in 
9 carry on the business of engineers, merchants, con- 
mission and general agents, electricians, &с. First direc. 
ift and C. Camp. 

LL & TRAMCAR CO. (LTD) (113,793.) - Reg. March 20, 
) in £1 shares, to acquire from J. D. Abbott the benefit 
isting inventions relating to improvements in change 
verging gear suitable for motor trams, cars and other 
to carry on the busineas of manufacturers of suca gear 
ns, tramway, railway, omnibus and van proprietors. 
any. First directors, J. Abbott and С. Gale. Reg. 
ibard-street, London, Е.С. 


STATUTORY RETURNS. 


BON & ВАТГЕВУ CO. (LTD.)—Return to Dec. 59 gives 
000 in £1 shares. All shares taken up. #1 per share 
. £8 paid. £1,992 considered as paid on 1,992 shares, 
1 charges, £3,000. 

3R, GUTTA PERCHA & TELEGRAPH WORKS Co. (LTD.) — 
‘an. 5 capital is £812,000 in £10 shares (50,000 ordinary, 
nee and 6,200 unissued.) 50,000 ordinary and 25,009 


preference shares taken up. £750,000 paid. Mortgages and charges, 
£400,C00. 

LONDONDERRY-MOVILLE ELECTRIC RAILWAY SYND. (LTD). —1п 
return to Jan. 14 capital is 10,000 in £1 shares. 6,507 shares taken 
up. £l per share called up on 1,507. £1,425. 5s. paid, leaving 
£81. 158. arrears. Mortgages and charges, nil. 

VAN RADEN & CO. (LTD.) — According to return to Jan. 13 the capital 
is £10,000 in £1 sharea. 6,754 shares taken up. £l per share called 
up on 4,654. £4,654 paid. £2,100 considered as paid on 2,100 shares, 
Mortgages and charges, £4,609. 


MORTGAGES AND CHARGES. 


Т. Н. BROOKER & CO. (LTD.)—Particulars of £500 debentures, created 
March 17, have been filed, amount of present issue being £250. Pro. 
perty charged: company’s undertaking and property, present and 
future, including uncalled capital. No trustees. 

MIOLAND ELECTRIC MFG. CO. (LTD.)—First mortgage debenture 
(dated March 17) securing £1,090, charged on company's undertaking 
and property, present and future, including uncalled capital, has been 
filel. Holders: F. H. Jordan and J. H. Prince. 


NORTHWOOD ELECTRIC LIGHT & POWER CO. (LTD.) —Issue on March 
1 of £1,150 debentures, part of a series of which particulars have 
already been filed. 

STRATFORD-ON-AVON ELECTRICITY CO. (LTD.)—Particulars of £3,020 
second debentures, created by rezolutions of Nov. 4, 1910, and Jan. 3, 
1911, have been filed, the whole amount being now issued. Property 
charged : Company’s undertaking and property, present and future, 
including uncalled capital (subject to a £3,000 first mortgage deben. 


ture). No trustees. 
RECEIVERSHIPS. 


G. W. CLARKE & CO. (LIVERPOOL) (LTD.)—Notice of appointment 
of W. L, Jackson, 51, North John-street, Liverpool, as receiver, on 
March 22, has been filed. 

CUNNINGTON & HARRIS (LTD.—Notice of appointment of J. 0. 
Williams, 14, North Audley-street, W., as receiver, on Oct. 11, 1910, 
under powers contained in debentures dated Sept. 29 and Oct. 1, 1910, 
has been filed. (Notitied March 28, 1911.) 


CITY NOTES. 
aeree 

MEMORANDA (April 6.—Bank rate 3 per cent. (March 9, 1911) 
Price of silver, 21:4. per oz. Consols 811 —82 for money ; 81i —82, for 
account. Consols Pay Day, Muy 4; Stock and Shares Continuation 
Days, April 10and 25 ; Ticket Days, April 11 and 26; Pay Days, April 12 
and 27; Mining Shares Carry Over Day, April 7. 

Prices or МктА:з (Londoa).—Copper, cash, 541; three months, 
545. Lead, English, 135, —134 ; foreign, 128—121 cash, 15—19, 
three months.  Spelter, 25. Тіп, English, 190—191; foreign, 191 
Р 1874 three months. ron, Cleveland, cash, 46/9, three months, 
7,6, 


CANADIAN GENERAL ELECTRIC СО. А dividend of 6 percent. declared 
on the common stock for 1910. 

COMPANIES TO BE STRUCK OFF REGISTEBR.—'l'i^ following will be 
stru^k off the Register of Joint Stock Companies, unless cause to tio 
contrary is shown before June 17 :— 

Eaton Telephone Disinfector Co., Electro-Brass Co., 
Ele-trie Supply Co. 

EASTERN TELEGRAPH CO. (LTD.) —T'ne company announce payment by 
warrants on May 1 of interest for the half-year ending 29th inst. on their 
4 per cont. mortgage debenture stock. The trarsfer books of the stock 
will be closed from the 26th to 20th April inclusive. 

EASTERN & SOUTH AFRICAN TELEGRAPH Со. (LTD.)—The company 
announce payment by warrants on May 1 of interest for tho half-year 
ending April 29 on their 4 per cent Mauritius subsidy debentures. [ne 
transfer books will be closed from the 26th to 29th inst. inclusive. | 

EDWARDS AIR PUMP ВҮНР. (LTD.) —The directors recommend a final 
dividend of 10 per cent. per annum, making 15 per cont. for 1910. 

MEXICAN LIGHT & POWER CO, (LTD.)—Tn> directors hive declared 
a dividend of 1 por cont. on the ordinary shares. 

MEXICO TRAMWAYS CO. (LTD.)—The directors have declared 
dividend of 1j per cent. for the quarter ending Mareh 31. s 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO. LTD.) —T hs 
directors have declared a dividend of 6 par cent. and a bonus of js. рт 
share (153. per share) on th? ordinary shares for 1910. £2,009 is D 
to reserve for redemption of debentures, £21,639 to depreciat'on. £1,978 
written off special items and £1,065 carried forward. Ңң 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)— 1n? 
directors have declared a quarterly dividend of 1} per cnt. 

STOCK BXCHANGE NOTICES.— The Stock Exchange Committee have 
granted a quotation to a further issue of £20,000 41 per cent. firat mortgage 
prior lien gold bonds of the Montreal Water & Power Со. The Committee 
have been asked to appoint a special settling day in 150,000 £1 fully-paid 
shares of Metalite (Ltd.) | 

SUBMARINE CABLES TRUST.— Notice is given that on the 15th inst. 
the coupon due on that date will be paid by Messrs. Glyn, Mills & Co. 

WELSBACH INCANDESCENT GAS LIGHT CO. (LTD.)—At the meeting 
on Friday the resolution confirming the resolution passed on March 2, 
which provided for the sale of. the undertaking to a new company, Was 
passed. : 


GaronneVall:y 


al 


\ 


rs лї r 


- — 


` 


1053 


BLEOTRIO TRAMWAY AND RAIL ТИВ RLBOTRICIAN. APRIL 7, 1911. 
RRP LL —— 
а wk | ž | SHARE LIE 
emo Beo WA C B bm IST. 
ə. Of; НАМ Prioe А 
ооовоооео 68 dde March 29 1 212 в e) | ш April 5. YIELDED. Очи, | аак 5 
Anglo-Argentine Ne an UNDE 207 | + 60,02 ectricity ZIRLORD:) —————_, “PRI M. 
Ashton-under-Lyne LT April 50.614 Ed 2213 + 1,584 |] 10} 6/0 |tBoarnem Supply. : High-| Low. 
LEE 176 | Z 338 |- 9 |з ex ‘Bo. 6 per Cent. Cum. k Рт нысты: MCA |4122 Маг, Sep | 81. 
pacii amia] 2 2| _ Ses | = 200 Е 3) s BR fot с et ae 40 =194 519 0 Feb Aug le 
| Corporation .. Apri aR ‚703 |+ fDo. 7 Се ес. Sup. Ord. . av — 6 Jan, Jul Es Ев 
Birmingham & Midland. . д 7,065 8408 |- eg | St. | 4% | Ce per Cent. Рте............. | 78—21 |611 July | es | e 
пашаа ya March 24 850 T 363,080. 11002 ае сна Бе Sup. Co. 4% Guar. Dsb. Stock AH ail 6 Ma 7). 
and Fleetwood ..| Apri 962 | — Tar epe Pri E M cae QV. End EAM EL Sus Co] aaa bi 6 сер EL 
Bolton Corporation. . . . »«.- pril ; 294 | — geal. em St 4® Do. 4 ber e net Mus о а 511 0 D Ane clo ns 
ИИ МА 2314 | — b: | + | 44% | Do eb. Stock (164.)°..:.:; 4 17 , co | о. 
Bournemouth Corporation. . March 3| 3,093 | + 2314 |—- ` | 5 2/3 | De. Сре Сте Deb. Stock (red) ИЕТ: =I 4 2 6 js jus 97 97 
Ваіт Corporation. ees s о 25099 + 1309 | st д0 | chelsea Екен Supply Ония LZ HEN 1024) 1028 
Bend Тата & Carl Є- April 2| оз. 096 |+ 3675 | 10 80 City of London Кесе Stock (rod) 1.1. 109 =, S1) о March | "uj 3; 
y Corporation ......| Apri 5.255 | — 200 d c à ^ | fDo. 6 ectric Lighting Ord. .... e 486!J iere 41, 
Burton Corporation ide pril 1 1,314 и 284 St. | 59 e per Cent. Cum. Pref, .... "rr 111 —12 5 une, Dec et Кез 
ао sect cue 22 К-то ы aola ы po ae р зок A а ee el feet el poi oH 
Cauta Tramways Co.....| | 2 | 1,102 | — 13990 + 24 | 5|;., | County of DU 2nd Deb. Stock (red.) .. 19 3122/4 1 0] ‚шу | 120) 12 
M Mh ro mo suas зше, 60,902 241 || 5; 5% „01 Durham Elec, P. D. Ord коже БЕ & Je eb | ce | 
Cardiff Corporation A E » 1 120 к3,858 «7 20,860 t 737 | 10 6/0 +Count per Cent. non Cum. Pref. в 14—2 Дап July .. DE 
erede нена March 31 1,640 T 1,449 + 238,980 || 10 6/0 | tDo А London Elec. Supply О. 21 —31 | 8 `0 0 Ar, Oct 5% Ба 
Central London Railway . А »". 1 65 | — 116,896 + 65 St. 44% Do. 4j pe Cent. Cum. Pref. .... ái зоо 7 —8} 630 р РЫ, Oct es = 
Catan & Dist. Lt Rys [Apu -1 | 5,367 | + 86 |+ 2500 | St. 45 Do 4 per Cent. Deb Stock (red) ...... ыр 26 Mans | nd di 
ity & South Lond j 689 | — 70, i b. Stock сое оол == ТРЕ И 
О еа Mh al rb 2 3553 + Pon 1,308 || 5| 2/6 Folkestone Electricity Supply Co opio 101,710 о Ш se 
со | лай) Я | aD T nat Me AR| Bo apm Ge Cmtieg Е УНЕ say Non а т 
c Гата: Co. : ee ee sé 32,111 , Hove El ` D. toc (red) РЕ ороого 4 13 0 M М af © 
Devonport & Dist. Tr ses » 30 451 + 66 || St. | 49%, Isl ectric Lighting Ord ......| 97 —10) | 4 | аг, Sept ES 
Dover Corporati ams .. 3s 24 — ee a 5 59. e of Wight E. L. & P. Co Di en 68—74 J 0 Feb, Aug 2 чэ 
Dain & Lucan Railway's.) 3l 132] È ioo ik. 33 | 5 ag Dice ре, "Er бра ~ 
hel ei S 103 | — 1089 |t 220 [| St. | 4% |, Do. Е Оке зыр, [се Те ОВ , 9).| 83 
Dudley-Stourbridge .. e|» 31| 4,934 | — 1364 487 || St. 4% t Kensin ioc nt. Deb. Stock (red.)........ 51—6 500 eb, Aug Kc Mud 
Dunde Corporation з... | >Ч о. в 64077 |- 4M | St] 4% Кеп ington & Kngtbg, Со, & Notting Hill um P dips s 
"Ei жены Бы MM E SU = 58585 |+ бз 3 ти e edi баа "is 
бє аслу ТЫШЫ, March 31 573 | _ аа H ‚ 306 г 5 Do. P o D Ord. eck a D -a 5 7 2 поя 98 | a» 
Glasgow ee » , , 4 t. 49 . ref... eee. оооовоов МЕ " uly as 
Gp Талат... А 18,032 + 11 705 M 2 5 28 Mod ce Mort. ера EE ig ot Mi art n. D 
er нин Фо • s, с uD. hes оодо» » —94 | › + n 
Gravesend-Northiteet: - ....| March 29 118 "m. do PP + 42,334 | St. 44% ps Н рег Cent. Cum Hr Ии 3$ — ý : 3 9 | Jan, July M о 
Great Northern & City Riy.| Act: 24 tai | I p + 53 [|5|34%| Do. 3 per Cent. Deb. Stock Ist Mort... d 417 6 pil, Oct | 4&| 4 
Greenock & Port Glasgow .. M 1| 1,619 | = 2,079 xx ..| 41% | Мапа Elec. Cent. Mort. Deb. Stock (red) 101 —10 4 Е 6 fen. July | e| a 
Harlepol Tr amways ro arch B 612 | 4- 20,706 t P dpt Mort. SA Corp. for Power Dist, 4] v 96 —89 318 6 уол, e "Wt 
ec. 5 o "^ ORDRE OC» Ao c ORO Up совы A d ee am 
Hong Kong ео Cl Api 30 fas + en t 1,135 5| 595 apri Elec. Supply ОНИ 97 —99 | 4110 
Huddersfield Corpn. aay pil 1 | $8302 | — 089 + 110 | 100! 44% Ро. th pe Cent. non Cum. Pref DAT ESOS 4b —4i 410 O E ee 
Hull Corporation. -++ «^» и $295 sioztis |- 1927 | 19065 | North фк ск Morr Dee с p E 
ct ET .. | n °/ . Elec. Power More dr —102 | ‚ Au | 41 
imi Baie ошый т EIE uis le ou з a "Bo. S, Pref o, ож Bo pm jus ы en 
poration Pn .. Т. 119 m 26.904 , t 4% Do. 49? rer, ааа ае вова E оо зо өзө ul? 3 ЕС .. oe 
Isle of Thane veel a 31 + 1,204 О еру оао опар .. 
eo Thanet Со, ........) Aor d = 20588 |= 282 Е E ie | ee TE Ries aioe 
Ка Е ЕН 510 = 1170 |+ 85% || st. | 4% xford Electric Ord. Ord... esee e| 12 —128 | 5 19 0| Juns, Dec | .. | s, 
А District "2 16 " 0315 |+ | 8 5/0 | SE James’ & Pall M. i 4 vr erc [s 10 6| Mathis] c . 
А os " , а А Elec. Ord ооеоесаоео о —90 arch .... . oe 
Kirkcaldy Cor rporation А A»ril 8l — 9,161 t | 5 3/6 Do. 7 per Ce РОИ га о 
' Corporati 1 406 |! St. | 34% ont, Pref........ -| 8) —9 h v 
CIE n Я March 29 Ure H 055 + 20 5 4% ы кы Ды Cent. Deb. Stock (red aon 61—71 я * О | Feb, Aug 81 . 
daran United a.i 391. dog c dE eel eel pe jtd Markets Electric Sup, Qrd...... ү жр 9 6| Jan jul | 7 .. 
о » 1,1 2E M e. 5 > ic Su ! ое ооо. о —1[ in, u ie oe 
Lass Corporation сого TS A *». 24 TH jn Ter 92 1 5% E eo Ist Mort. Soa. ONE on ü 36, 6 E e M e МА ee mi 
[гоп Corporat ete = 4 7023 | — 1,335 1.516 Н 118 S | (9) ро. 7 per Cont. Cu Es Power Ord. .... "d | 4 i6 0 Арі...) ve | s 
ration .. ” 523|-— — 365,675 d t. |449% | tDo. 4 ent. Cum. Pref. . Aes — Кя Ж а 
verpool Corpor i L 1 | + 10,545 5 ч н Ist Deb. St КОЛОТ Ii]? oe os еа 
ера бу pete :.. | Match 25 Men 27072 |- | 2 Te tUrban Electric Sup tack (red. иена... imt. 518 o| Feb, Aug a. | 
"London luynBayRy M 2 1,431 d 123 770 ~ St. 43% +Do. 4 per Cent. um. Pref. @cerececers i—i 1 1 6 April, Oct ee 
London County Council .. . arca 31 | 133 | — 26 19239 1+ зелу 8 de | Westminster Elec Sup. Orde Deb. IE] ву t | Apri Oct "S 
$ vis СА : ; ир. г. e офбоооо = ee pril, Fox en 
London Bic Ву. Со....... April | Teu + 2,437 2.122398 — — 262 2/3 | Da. 4} per Cent Cum. deren 71 —8] 5 3 6 | April, oc К = 
toft Corporation .,..| ” 1 5542 + 1,045 184/695 + 207,073 | Electri ани 5—5 5 19 6 | Mar, Sept 7h 851 
О ws di ‚542 | — 2337 e8817 i ae ic Railways and Tram 4 3 6| Jay Juy | 54) X 
Maney Ror Corporation. Е = быыс FA aze | ЭМЕ Elec. Trams Pret, Ord d о" 
erthyr онн coy 315 | — 839 - | St. | 4$% | tDo. per Cont. Cum. Pref. ........., = 
Metropolitan Dist. Railwa ..| М irch 1 2,131 + 362 St. 44% > о. 4} Ist Mort. Deb Cle оеовоеь озо» s | МЕРЕ ML April 
i irch 24 + 22. B'h i eb. Stock (гг ;—1 "T 
Metropolitan Dist Railway.| Аз! | | 12 „е ar + 22017 | 4% тоци ist Deb Sieci] 90 —93 19 eit i we чө | 
Мабед Elec. Trams ..| Marca 24 Е УТ x TE "m j Do Cum. ways & Carriage Ord. > Stack. 90 —23 | 417 0 pp Oct | ss] с; 
NdwnCorporation........| 7 2| "28 | 2 |S 12,748 || SE | 4% | Do. 4 per Cent; Debs. —...... а Jes ER, Ay ны, (Жаз | 
Newport (Morro Corp. Ж " + 11,988 || to} `. British Ене Trachea Grd o oTe 101° t '417 0 , Aug | ae | os | 
on.) ... ej April 1| 3,23 s + 23 -. | Do. 6 per Cent. Сит, Ord. .... | ‚—102 |318 3| Feb, A dX 
thampton Corporation. . March 31 , — 460 " | St. 5% Do. nt. Cum. Pre ..........., ц —2} eb, Aug is 
Опат, Ashton ede ШЕ ОЕ. 427 - 2 + 27 fst | 44% ү р с РБ oe ++ | June, Dec | 2, di 
Perta (No Poration Е Sot | 2 A 1,211 ze i$ Central оаа Stock. .... uud а 2'0 Anl Aug Sal 4% Е 
Perth (W.A rporation ..| M 1,838 | — 157 | St. 5 о. 4 рег Cent. P ee a 5 6 3| May, о} 95 
A.) Elec. ‚| March 29 121 t 3 ^| Do » Pref. Stock. ......... ...| 72—74 ау, Nov | ?8]| . 
Кш Be Frame) Н al Я ЕЕЕ ЕЕ ae 
. pertmouth Corporation ..| April 21| 105 2 T t 377 жо gee SERATA career P В: ол И 
зогозосе о TR M - d | | e ms, 9/ К е 4 -- е eave Е 
ВЫ ПЕ Е Bo? I SE 18 | ciy m South London Mort, Deba cece] Pici НАНГА ШЕ 
Rothesa рочот '655 - 2,507 » | Do. Sperc: у. Соп. Ord — —193 317 U, Oct | .. 
Ys. өзө „83 — 19 St. | 5° зп Perp. Рг 2 334-34 9 | Ара, Oc = 
түше RENE A ВВ ЕЕ Be nsn Ram Beets.) Pc is ТА ТЕ 
Sheffield Со" GC Le RC o к. 3| 4,483 | + 1 2,246 я Do. (1903) ёё а NM —106 ; 4 12 о, Aug s" 
$ orpor | March 2 | + — St. | 4% иены, 98 — р 6 | Feo, Au i 
ке еа ......| April -2 | 6 E "s t м 10 6 ое Unit Cent. Perp:tual Dies 93 5 1 9 0 eb, Aug 105 | ve 7 
South Metropolitan. .......| Mach 24 | $2733 |- QU v. Card de oo славе ша Trama брег Cent. РЕЖ |100 102 | 3 18 3| May. № 2 ce 
cede, ERE March 24 | ^" 792 pubs EF wm | Gt. Northern & Clty Ri per Cent. Pref.....| 121—213] | 4 :8 3 Мау, Nov E as 
i sy РНК n 2i | Ela + $2,038 || st 45, | Hastings & Di City Rly. Pref. Ord. (472)... Sio [619 p]. tw | 
stad бира in| 2 2| | 2 = 27 || Siol 46 Imperial qo qx LE EMI AEN 
, ar poen » J =: | . к ANE ee Н — =" , | E 
Štalyb'dge Hyda ir СВЧ died ВЕ | = 355 t 1,408 | sl? Imperial Tramways Ord. eee. ИДИ З ае. NL = Spi] i i 
qunderland Corpora JtBd. | April 225 | — 53 Е 2385 || St | 4% Do. 6 per Cent. Ргег.........:.:::.1 pony 2 ET ҮА? O | Am Oct] uu so 
underland Богрогайоп...| С. 1 687 | — 183 L. р Же 2/5 | I. о 49 pat Gant. Бари, оос un Teri | <a. tie, Sene | 25] Мы 
"япзез iu e TYTY Mi: - В >: SS 1 45 St. | 496 | Ро уле, Е. T & Lt. 5 per Се tr у, n | 70 —72 | .. | Mar, Sept ee se 
Swindon Corpora, ^" *** 5 431 | = 25 з 10] 6/0 | Lanarkshire Си. Dab. Seek et | 2 d 6 5 0| Jan, July | ..| 3S 
Taunton чн УӘ х 1,0 2 6 | t "әс St. о% parere Tramways... vi УК 77 Zal | 550 Маг, Sept. е “э 
ynemouth an | 23 казнен, 4 12 42 + 850 t. 4% London е Tr ams, 5% Prior Liea Dob "PTT | 9} ~10} | 4 15 0 | Jan, July ago. ‘a 
yneside Tran 1 rete lat C " e 38 "i |+ 242 St..| 4% Do " 49 ge 4% Db. St. . D, otk 82 —84 ы 12 3 Feb, Aug .. 7, 
lasey Corpo: х. ...... AE 3 135 Gé - ^16 10| .. | London 0 Pol, әһә ЕНА! 97 —99 |4 19 O| Jan. July - - 
Wis Corpor aa "ERES EST ri < 7 399 : т L RE St. 496 Ba 4 A CAM ims, 5 JA Cum. P ar AT 82 —8 : 1 0 ev 98 ss 
arington doces GPS £ | 953 Q3 140 SS Mersey Con. ба. Ist Mort. Deb. сю 464! 22—34 t 15 3 А ast 98 
Wal Ham Cor # гайоп. SS Ы. ed ^ 223 pen 3 z 2 821 | 1/0 Metropolitar El. е Stock """" n wr. *| 73 —70 5 >" | Jan, шу ^ 93 
eston-super-i orem а iren 23 371 а у^ “10 | E us Do D f lec. Tramways Оті." | 6 —8 | wand ЖИИ. ]ап Jul 1 р 2i 
Wolverhampt пате ...... 5 y »di No. n ОО пох | Da Nae OTE банке НЕД | $—1 ., Feb, Aug | (41) 73 
Wolverhampton C estes. : 24 23 T .. мі 43 St. | 48% Do ripe Cent. Cum. Pref. v eiiis а в. —7 | 510 0! А EL ami Se 
Worcester n Corpn. Pet , 24 4 )3 4. 12 2 8 Les oc _ St. 5% +05. 5 E Cent. Deb. Stozk 5. #—н | 5 ee | April < “# es 
Wrexham .. TIT “рр т '4% 874 | — 1 (898 |+ 91 [ St. | 14% Metropolitan Cont Db. Ste .... 107739 1024 104] 4 & G| [б> ili |“ 
Orkshire W.R T 860 8b ve 7? 21 230 е2 ; 2E 24,832 + er St. 21% Do urpis allway Consolidated.......- 99} 101} 4 T. 0 | Jan, July | to! | 22 
orkshire Wooilan БИЛЕД", April Җ | li 208 |. ОР Do. 3j per! Lans Stocks. s. eseis rese vs) 54-55 |2 9 9 ок 
ais Шеп District. TA „2 1,205 | — ‚22 12 1.035 ^ 23 | St. 349) Do. 5l per Cent. Робера oe ‚| 56 —68 | 41 9 
Here Comparison: t March 24 | 948 [ ai f : 14 17,007 + H St. 34% Оо. 3 РЕ КЕЕ “А” Preference. 1040.0 | 30 —2 3 16 0 
parisons are with the corresponding p г 12 | 11588 !+ 530 St. | 34%! Оо, 3 „= ees sabe Pref, sasi Ti z -91 3 17 б 
eriod last . | о’ 120, ор per vens. Mebenture Stoa Seis E -— 3 
yee Partly electrical; | * In caloulating the yield al To SOR eee 93 = 95 | J t 6 
— | T Ex Dividend, / t The | ab ras oat B m ide for accrued int \ 
е ack Exchange Committee have declined 1 
tee have declined to quote these, - 


t Minus 3 days i 
уз. $ Minus 2 days. || Plus 3 days: *[ Plus 2 days 
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___ ELECTRICAL COMPANIES’ SHARE LIST. Continued —— 
М |Last Pri я ое RATS B 
x o9 КАТЕ Огтрвир | 80310833 
x |Divr- МАМЕ. Wed. DrvipgNo Drvi- Wod., |PER скит. Wark то 
9) |овмо April Б.'Үшоко, Monee um April 5. | Үрер. APRIL 5. 
i Electric Railways and Tramways— Continued. | c. а | js -— се Los 
ЗЬ [3496 | Met. Ру. 3b per Cent." A” Deb. Stock..| 92 —94 |314 € | Jan, July | 3231 Telephones. ма 15016 $ Gl - Sel css 
St | 4,4, | Metropolitan District Railway Ord....... 32 —32} T eb. Aug | 21 tAmer. Telephn. & Tslegh. Сар. St. ...:..| оз 65 |4 4 0| Jan. Jur |, ы 
31% | Do. 44° First Pref. ........ eese. | 88 —90 |5 0 O| Feb, A 89 Do. Coll. Trust $1,000 4 per Cont. Віз. |1] 143 9 г. 111} 
St. |34 Do. Assented Ext. Pref. (Int. Guar. by duis Do. 4% Cons. Bonds 1936 „.........1 100 —102 | 7 ls o | Mar, Sept | j| = 
St.| 3 Und. Elec, Rlys. Co. of London, Ltd) 74 = 412 0, Feb, Aug | 75%) Anglo Portos ss Та. 5% Ist Mt. Db. Stk.) 74—74 55]; 6 | August .. 78] 7% 
St , Do. 3 per Cent. Consoltd. Rent-charge| |: 8 |313 0 | us uly | °° COD a Pee E 1—15 | 5 16 € Nov .. Spo 
St | 1 Do. 4 per Cent Midland Rent-charge| 103 —105 | 3 16 O| Jan, July B Montevideo le cr Ord... е] е ш” 52 O May, Nov | Lee 
St | 6% | Ро. брег Cent. Регр. Deb. Stock......| 148 —150 4 0 0 | Jan, July | ! |. Do. 5 per Cent. Pref, „енини 194 165.| 5 14 З! Feb, Aug | 1044 101 
ее = ае Jin ay | o ва eiim 
1, 0/6 Do S cuon eeeeeetes a 33 ee | pni, $2 D 6 . Ce Cuni let Pretec. cos — 511 6 ‚ АЧ st v 
per Cent, Cum. Pref. ..... eese. ati: |7 5 01 Feb, Au M" o. б рег Cent. Cum. Ist Fre....»««**| 01—11 eb, Aug | vert oe 
э 44%! Do 4j per Cent, Deb. Stock,......... | 82 —8? | 5 1 0 | May, Now| ~: Do. 6 рег Cent. Cum. 2nd Pref... «e.e. Ht 1 H ^ Feb, Aug | Si 51 
рь | Д1 | S Met. Elec, Trams. & Ltg. 6% Cm. Pref. > B le golu ~ uS | E cd зао аа ээ —101 |3 9 3, June Dec | 224, 9 
00, [Но оуу. |8 a 0| Jam July у; 4% | Бо. 4 per Cent. Deb, Stock (тей)... 1094—1014 4 9 P Jan, Jur | 10 | 1604 
T 10% Шы куз Lon ора Daa ове? E 005 $19 4 une, Dec 62 A Telephone Co. 30 yr. Bnds..... 18—11. | 4116 April Oct e| e 
Pus о. 6 Prior Lien Bonds..... eet D 1 .. Dant fh LEE. | Lalit |411 6 | Арп, У ane 
a 44% Do. 4 о, В ds ith u .4 MED ecg 98 —100 4 10 0 vs 99}! Do 6 per Cent Cum. Pref. эхоооосфое 2. | 5 ul oe 
а 4% | 100. 4 M Cent ist Power Ho. Dbs. .. 99 —101 |319 3 ^ 1011 Do. 4 per Cent. Red. Dab. Stock. ..... pii ср Yin july .. 
5 P Telephone Co. of Egypt 44%Db.Stk(red.)| 73) —1001 3 19 6 М 
5 bad Yorkshire (W.R.) Elec. Trams. Ord... ...- i-i ee March ee Ы р " Ы h p d 04—744 5 3 С July „зө et 
oe Do. 6 per Cent. Cum. Pref....... e 21—2i ee * United River Plate Ord. (1—1 M [ДЕЕ 11—78 ee oe 
51) 44 | Do. 44 per Cent. Ist Debt инь» ..| 81 — 84 70| Jan, July pop c mi Ра 5—5 |4 9 0 | June, Dec L 
Do ap Deb BE Кейс... 09—18 4 8.9 | Jan July á 
Electric Manufacturing, &c. Financial, investment, &c. 31-376 1714 9 Jan July - 
St | 44%! Anchor Cable Co. 44 % Deb. Stock ....| 99, —101 | 4 9 0 о | Elec. & Gen. lhvestment 6% Cum. Pret...) ipi ii |5 6 9 |Sp.DeMr]ju e 
l|. 5^ | Aron Electricity Meter Отд. е eme uoce posue е 
1| pf Do Сте Cam: eee 5 í ; н Ар Oet P а dae с|4 8 0 
ен юла! and Foreign Electric 
Si 6/0 |tnritish Insulated & Helsby Cables Отд... 61—71 | 6:8 O| July, Feb | °° Railways, Tramways, &c. 5—5} 15 3| April, Oct Sk 
$ 3/0 | Du. 6 per Cent. Pref...... eee een ...| 091—606. 1416 0 Pe uly |, 6 | Anglo-Argentine 5% Cum. 1st Pref. s.e... 5 4 an, July 41: 
St. | 44%) Do. 4фргг Cent. Ist Mort. Deb. (rcd.)..| 101 —103 4 7 6 ' ушу | 102 Do. 5% Cum. 2nd Реб ооо оз 530 н 92t 
St it о. 4j per Cent. Ist Mort. eb. | 96 —97 Jan, July ^ "i ЕЕ 92 —93& | 4 5 0! June, Dec 98 
s 44%! British Thoms'n-Houst'n 4176 EE ES vine 411 O' Mar, Sept | ^ 7 pe Pi Ee et e| 98 —100 | 4 10 0 n 1001 
- ee i i "TIPP н 7734 se » СК tn оооовсов ч j 
FAEERE CORPS RED MC % | Do, Seeder Store IUE Mcd die 0 gan Juy | gy Т 
Do. 4 Cent. Mort. Deb. Stock...... 6 : . ucklan ec. Trams. eb. (rad.).... = Pd 2 T 
ЗЕ | 44% | BrushE. m Co. 4195 Perp. Ist Deb.Stock} 96 —01 7 7 6 far. bt 30 Ю | Brisbane Electric Trams. Invest. Ord .... rd | ie А May, Nov о 
4 (o Do. Perpetual 2nd Deb. Stock........| 3j =o 10 14 0 Jan, July | “9 ES ed ent ETAPA араа 101 —104 | 4 6 6| Jan, july 151 
„5 di | Callenders Cable Con, Олтар 14 12 6| dam July | 5 44% DO. Columbia EL Ry. DEOrd. или 191 2188 13 3 $1 Man Nor | тоор A 
St 4% Do. 4jperCent. Ist Mort Debs. (red.). . priu n !4 6 6 | Nov, May | 10 . A ps P eun SOR ce она me ex 4 T4 a July 110 | 10% 
| tner-Kellner Alkali Со... «eee jean M T | 566 Мау, Nov ° . ‚ £0 о. um. Perp. ef. оск......| 5 == il, Oct a e 
SES 44% | is 44 per Cent. Ist Mort. Deb. (red.).. 105 —100 | 4 3 6 | Feb. Aug} °° 40 je Do. y per Cent. Ist Mort. Debs... e.. 102 Zjos 4 Е 9 | Jan, July 100 
l im Chadburn's (Ship) ee h Ord. ...... 10 | 519 0 March .. ps $ po сошка E ower Debs. ........| 1001—1021 4 2 6 a 1014, 1003 
UI Gre | Gonsolldared Шеста eae ricum] AH |8 7 9| Ар | 3 dS 00. Айе Lacroze Trame ist ht, Db) 971—101 4 18 © Man Sapt | ov 
| 9/7}! Do. брег cent. Cum. Рге!........... и 6 0 0 April, Oct | | Suenos Ayres Port & City Tram, Ist Mt.) оз —98 |e 2 6! Feb, Aug E ET 
10) 5% Crompton & Co (Nos. 1 to 85,000) офофое zo 80 os 0 | ]ап, July 75 C fe лок ооо ( 1% "137 610). op Sk 4 5 0 | Мат, = 5% si 
Do. 5 per Cent. Ist Mort. Debs. (red.). . 6 5 Jan, July 2/6 | Calcutta Tramways (1 to 137,610). ... .... 44—51 Jan, July ‘ 
1 0/7; *Davis & Timmins essee. TET med m Mar, Sep ee 100| 2/6 | he 2e с Же arte 97—10 H т 6 Jan, July T " 
о í о0о 00оооеоо• = ‹ esoo eie 2 5 t . t eveereenes A 5 
5 oA | ae puis Cd теѓ, „еее uL Tli 2 0 ^ = - .. : ti% | Cape Eie Tram Shares Ма ын An "E. F,My,AN $3 5; 
st. 4% Do. 4$ рег Cent. pe О M 410 0 Jan, July n 5 1/3 | pd ре HAE Tens соп) Sh| 9% —101 319 3 June, Dec “ es 
a me Edi п & Swan Unit (°° ” = Par e " ug & 4 о. рег ent. ^D. oc ового о овое — а › Nov oe ыы 
M. ВО, (£5 pad) асаан енне е 4 |9 3 0 | Feb. Aus ayt t| Se colombo Tr EIE en а Ea P 1098) + 
р мою 
ST ^ r . А ee eee T ; x a . ++ зо ое о ecc 9 [NN 2v oe 
NL ir can camer и Bode) ce реве тшу очар ча роо Sw Нол Козе cr В ае Des Вера 
St. 44% | Do Ab per a Ist Mort. Deb. (red.)..| 84 —8/ | 5 3 3 Jan, July |. 1! .. | Kalgoorlie Elec. Trams Sh. .......,..... 9l'—97 5 3c | an, uy | e 
г 29: Electric Construction Е и 122 7 0 0 Jan, Jul | "a po р vL К розов ш oS —59 8 14 6 | ne ju oe Е 
52 291) De 7 per Coat, Cum, Frets betes) 69 —2. 511 0 Jan, July а ао Ac. 415 а au 
10 5/0 General Electric (1902) 5% Cum. Pref. .. 8 —81:. 518 О | June, Dec om Do. 6 рег Cent. Cum. Pref. .....,..•.. I ie 416 0 i july 102}! 102 
St. 4% | toc 4 per Cent. Ist Mort. Реъз........| 83 — 33 1411 0 ar, Se 596 Do. SperCent. Rez. Mort. D?bs. ...... s = A 1 B | an July ve | se 
* 10/01 Henley's Telegraph Works Ord. is sve us 12 —12i 5 17 9 Feb, Aug | ‚| 5% | Madras Elec. Trams. 5% Deb. Stk. ...... 92} —941 9 6 0 | ДА - | as 
5 2/3 | Do. 44 per Cent. Рге!............... 4S i | 4 7 0. Feb, Aug | 5% e Cool 5% | Manaos Trams and Lt. Co. 5% Debs ....| оу . 101 5 9 0 | Feb, Aug i “ 
St. 489%: Do. 4% per Cent. Ist Mort. Deb. Stock pm Li 20 Mar, 5 о ‚|. | 5% Ее роста E 127 —128 | $ 9 6 L ED 95 
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Head Office : 
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Telephone; Gerrard #6 
Telegrams. "S'embralos; London." 


Extra Copies of this Table, post free, price 2s, 6d. 
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TABLE 4. 


REMARKS. 


Price for ! eating and cooking 1d. per unit. Lighting—4d. flat, 414. prepayment, 2/6 р. 32- 
watt lamp per quarter, 14. рег unit and fixed зат. Destructor, forced and induced 
draught, reger erator, tuo Wier pumps, water softening plant and feed heater. 


Heating 3 kw. Town water, and river water filtered for cooling cylinder and газ scrubber 
Meldrum draught. Hand stoking. Worthington feed pump; town water. 


Berryman feed water heater. Worthington feed pumps. Hand stoking. 2s. and is. рее 
qusrter charged for consumers’ meters, &c. Free wiring by compauy. Motors on hire, 


144-tube Green economiser. Natural draught. Hand firing and Chain grate mechsnical 
stoker. Worthington feed pumps. No free wiring. No motor hire. No superheat. 


72-tub* Green economiser. Natural draught. B. & W. chain grates. Electric and 
steam feed pumps. Paters n water softener Two #3 kw. motor generators at 
Alnwick Cast'e. Supply from town mains. Heating 3d.—1}d. 


396-tube ¢conomiser. Natural draught. Hand firing. Motors on hire purchase. 


Steam superheated to 480^ Е. Twostesm feed pumps each 1,800 gallons capacity. Paterson 
Water purifier cf 2,000 galls. capacity. 28 kw. Parker reversible booster and a Tilney 
voltage regulator. В. & W. chain grate stokers. 

Cable laying still proceeding. No free wiring. Motors not hired out. Gas and 
electricity supply given by same Co, 


Four Empire Weir feed pumps. 


Meldrum forced drauzht. Напа stoking. Duplicate Weir oed pumps working through Berryman exhaust 
steam heaters, 72-tube and 9u-tube Green economisers, Meldrum refuse destructor, Free wiring by 
company. 

No economisers. 8uperhe«aters Natural draught. Hand and mechanical firing. Webster 
feed heater. 1 Lea water recorder Weir direct-acting feed pumpe, River water, 
Batteries fur night load. No free wiring. At present installing 70) kw. plant. 


В. & W.superheaters. Green economiser. Hand stoking. Hall 


feed pumps. Holden & Brooke injectors. No free wiring. 


B. & W. superhtr. and ecor. with marine boiler. Doulton water softener 2 Blake, 
2 Edward, 3-thr w air, 1 Hayward. l'yler 3-throw f-ed pu np*. Nat.,forced and induced 
draught; fars motor drives, 3 underfeed stokerg and hund tiriog. 

Greer, economisers. Naturala: d Davidoon & Cay e'linduced draught. Vickers stokers. 
Worthington, Hall & Weir feed pumps Riv-r water Street incandescent lamps from 
separate Г.Т. network fed fr m scparate trausformars. Н.Г. feeders 

No ceonomisers, Boby heater Suzaen snd Bab-ock superheaters. Underfeed and R.W. chain grate 


8u kers. Hall’s compound feed pumps. Free airing at od. per lamp per quarter, 7d. per unit through 
prepayment meters, Motors hired out, 


Simplex Conduits, Ltd. 


Garrison Lane, —— Birmingham. 
113-7, Charing Cross Road, London, W.C. 


And at Manchester. Glasgow, Leeds, Newcastle, Bristol, 
Newport, Swansea, Liverpool, &c., &c.—————————— 
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oN - з Арсе ЕО iwat M 9 | Lancs. | lo $ Со. 24 One 96-tube Green economiser. Cros waith fire bars; steam jet. Hand firing. Tw. 
20 N. 150 101 MAF gy Geil p ИИ мы Smudge Hall feed pumps. Sliding scale of charges Гі гі] regulator. Lea water recorder. 
i» M.F. М Ё £5 Pump own well water {ог boi'ec and condensers. E 
А | TETEL 97 ILa 9 | C G п. Meldrum & Vicarsme h st^kers. Weir, Clarke, Chapman, J. P. Hall & Peir 
; = А agn |o ans 2 ncs. о. гееп есо eir, e, Chapman, елп 
h cp. С. 10,1 19 5,991 £21 10а | -h y 7 В.& W (2) 575,000 . Local slack} 8 25 feed & G.S. pumps. Natural, forced and induced draucht.. Saperht-s Опе СО, re. 
Ho р #14 (sa op, ? (18) » р» corder. Ежеп. in progress. Motorsou hire, Hire purch sas scheme in operation. 
te ‚р. | 
| 5 r 
> КЕГЕ 6 | Econ. (5 | ' Scotch m «d Co. Sugden superheater. Harris-Anderson purifier. Chain grate st ker on B. and W. boiler. 
None 158 058 E № 6 B&W шү anoo | ага бене 26 | Two su vat tins io Bromley ares, each with 40 kw. r.tary transformer. Underfeed 
l ios 2 |B.& W. 8,000 Lassodie. 1] L-A. | 27 | B. & W. chain grate stokers Superheat 80° | 
Us 90 \:: £1210, 3 2" | 5, assodie “oh « . chain grate stokers. Superhea . 
0 M.F. 52 JU Ars | 
Tov. {1% < ingles : | ; р 
АШ |: 8 е Козо e. | Welsh ^ d Co. 28 A few free-wired consume:s. А *p»clal assessment tariff. A fixed psyment per annum 
"ay. n BS £1 4s 3d. М equal t» one-sixth pa t of the n t assessmant of the premises + '$4. p:r unit for ali 
IF.50 i | 
AND UE [Anthracite d Е ; 
Е. 100ер 19 N 99 curfent : 824 whether for lighting, heat or pyar. Ove head sys em. . 
' в опе 10 60 6 
рр... „о Luspsum 
| severa! ae © > 
| pe 2 a 3 |Гапсз. (2) 15,000 | „Portland | ] Co. 30 Hand firing. 93-tube Green econ. Natural draugh , Motor-driven 8-throw feed-pump also 
| ғ 900) 203 Are £1 | + . - |B. & W. (1) › Best Hard | 1 Pearn steam pump. T wn water or make-up feed. Foster Superhest 50°. В. & W. 
] ME. - £25 ep МР Stm. Refuse boiler worked in conjunction with r.fuse destructor by Heenan and Froude, +». | 
"t 4 | Hornsb 9 T ; No economiser. Cold feed. Natural draught. Hall comnound and Worthington 
p е" 9 345 $20 — з >И | кы 27,000 Nutty i Г.А. 31 compound duplex feed-pumps. Hopkinson injector. Babcock and Wilcox cháin 
None [25 | = que -3 à slack | grate stckera, Tuwn aud river water. No free wiring. Day load run from Dastractors, 
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Electric Rai 
St. | 33% | Met. Rly. 3} 
St | are Metropolitan 


St Und. El« 

rta Do. 3 per 

St. 4 о Do 4 per 

St 44 Do. 6per( 

1 4 Do. 4рег( 

1 4:4. | Potteries Ele 

St ! 0/6 | Do. Sper( 

{4% | Do. 4 per 

' 714. S. Met. Elec. 
St | 4 De 


4 per 

. 100 50 Sunderland С 
: ** 10/0 | UndergdE.R: 
. | 5% | Do. 5% Pi 
= 144%! Do. 4%Е 
tDo. 4 рег( 
5“ Yorkshire (W 
B£ | on Do. 6 per 
43 | Do. 4iper 


Electric 


эн 44% | Anchor Cabl: 
Ios Aron Electric 
1 
1 
5 
5 


0/71 | ро. Pref. 
I [nns Insul: 
о. 6 per! 

de 4 Ро. 4р 
44% British E 

i ee ritis esti 
100 6% | +Dor 6 per: 

Sci AS | Do. 4 per ( 
B^ 44% | BrushE.Eng. 
| 5 о Do. Регре! 
5 10 | Callender's C 
2 Do. 5 per 


| 2/3 | Castner-Kellr 

^ St^ 44%! "Do. 4$ рег 
7.4. | Chadburn's (; 
Consoli dated 


© 
c. 

со 
=e 


0/6 | Consolidated - 


9/7}! Do. брег 
ee | Crompton &! 
‚| Do. 5 perl 
0/7; +рауіѕ & Tim 
1/0 | Dick, Kerr & 
fDo. 6 per 
Do. 44 per 
ee | Edison & Sw: 
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[ABLE L—ELECTRICITY SUPPLY L 


eration and 
ition. 


Frequency 


Neu 
0168 


ЖОО А ‚| 940 | 990 

verhead mains...' ... | 440- | 290 
480 ! 

nmm ‚. | 460 | 230 

Rc Me UE EA s РИ 480 to} 240 

d 8-phase 4 wire dis‘n- 900 

tations ; sore а single. 50 11,000 

area 


'€ distribution 


m Bois 3,000 

ЕНЕ ER 440 

РУР — 230 to 

| 255 

vini enm 420 

Tm oops d ' 460 to 

| 500 

—— ке ‚... 440 to 
| _ 480 | 440 


OONNBOTIONS. — 
Appr. Total No., Type & Size of Publio Lampe | Max. 
ое | Motors. ^ Load 
N=Nernet. М.Р Total Н.Р. др, adde 
Metal F lament. 


Volteg 


' Per Second 
с 
Б 
o 
= 
Sa 
2°? 
=> 


formers нь. 90 | 2,000 | 200 


p 
1,228 | 12 10- 


201 2,060 


Motors 
390 & 400 (See Table 111.) 


Trans. sub-sta- | 100 | 2,100 poss ME 


a 227 
22272 ZZ 


| 


__ Kilowatt: 
237 614 
62 | 120 
483 | 476 
None | 35 
210 | 14] 
33 | »] 
1,200 1,00€ 
3721 37% 
51 3( 
231 | 19 
16 | 9: 
81 3] 

3) 3: 

9 | 2H 

9 | зи 


ct 
GEEZ „гә 


TABL 


Y SUPPLY UNDERTVITH NO TRAM 


NBOTIONS. 
ze of Public Lampe zt "m ар | г BOILERS. | FUEL. 
___2 0900 Гашре ) E. 
E- в ——— 
RR E E Total H.P. recorded tt a Fame | Cl 
Metal Filament. nb | per (an T No. | Туре. in Tbs. per Саш. | 
| _ Kiomtt їл mie | hour, ты 
| Е ла > m e 
N ә | 192-tube Green economiser. Meldrum forced draught. Hand stoking. Weir, W 
one 237 | 04 453 ij li 5 | Lancs. | ... Small... Co. 32 {опара electric feed pumps.  Alteroators on separate circuits. 
219 | Nosuperheaters or econs. Exhaust steam feed heater. Forced draught with reg 
512 M.F. 62 | 10 Я. 668 :33 2 | Lanes 9,000 | Refuse ..| № Co. 33 for destructor, natural for coal. Injector and feei pump. Worked almost en 
М | : Single Nuts refuse, since the battery was iostalle1, Clyde Valley Power Со. о юй as stan: 
676 M F 4 | " perunt, | acre Co. 34 160-tube economisers. Naturaldraught. Proctor stokers оп Lancs. Hand firing and supe 
{ ‚Г. 83 ! 478 | Ares £95 $ :94 5 | Lancs, (4) 23, 000 |N’thmberiand | Economic. Cameron feed pumps. River water. Two-cell destructor with Babcock boile 
3 C | | ine $3 | (s | es AMI. копир, и | | fleld booster. Two dynamos to each engine. No free wiring done now. 
* | Д $, А i qv 
940 МЕ None $ WF T x N'vigun ste'm BY | Со. 35 C.M.B. balancer in station. Overhead mains. 
iU MOE, | F. 85 None Was Aa ' 
| £35 | Beans | L.A 
bis | Green 93-tub3 economiser’. Induced draught. Hand firiog. We'r feed pump 
None 310 | 14] d 9 14.000 | Lancs thro’ т, 36 wiring. Nat. Elec. Construction Co. psy ch on capital borrowed by the | 
| es T 36 | pag і лпа thro' tien. Motors hired out. NES Y ' 
| | | ! | : Co. Sugden boi'ers with superhtrs. Forced drght. € mech. stokers. B.& W.chain grat 
1 200 c.p. 33 _ 9] Ж { 97 3 Sug saben 8,400 | Shipley пае | 37 vith Joseph's dumping: Supp y giv. А Caterham, War ingham | part of x hyt 
| wa : all pampe; Koby heater. e wirio га- lamp, er r unit 
M.F. B. & W. (1) ! ш | Со 38 Undertaking transf, to 1 Кеп! Power Go Jan; 1, TS КЕ. Co. sun at, Frindsbury. то 
+ $ 3: i $ вц е ой 
N one 1,200 1,000 a j Bg 3 B. & W. 32,000 Sostch | ; Mains extend led to Strood. Town water И "Water for condensing о stain 
| т | | C B. о Va eth uis t lvi tes. Папа sto La G 
эң) j-amp. N. , 9791 | 318 . Ares £255. Hi 39 5 Lancs. (2 ) 29, 500 Hardt steam NO 99 Natural draught. жоса Pumpe. Own water. Kettles reser Pp лое y "stalled 
onverting to M.F. : ета | B.&W. (3) у” Nutty cos] | 
| . 9 in 4.000 Slack | Со. 40 Natural draught. Hand firing. One Weir feed-pump and 2 Sirius inj 2c‘ora. 
10 M.F. | 01 50 ve ө | 0 со. ао? 3 ас < ove 
' 9^] ГА Со. 41 Natural агын. i Hand пни. MEE ADT. SBeryaman е! heater. Free wining м 
à о‘: | We 1 on з r r un aive s с ' 
15 0) ер. ИР. 93] | 196 a - | 41 Rconomic | Ut Slack AA tenance: А вц ply was liven to Chesham Bols from Nov. 26, У Under the CheahAm 
12 32 c. p. M.P. | pep МР | | | dry backs - Order, current being sold at 6d. per unit for sighting, 
iw 10ер.С. | А | М эь. " p | 42 None | Co. 49 Free wiring at 5 per cent. per annum on outlay. 
326 M F. 16 _ $ | 
| | Co. 
LL vee ee ЕТА | AXI 
None 8i sl " aS | Beine 
| | 44 ГОРЕ ’Со. Dowson gas producer. Motors not hired out. 
т ) i 
5 М.Р. + % Ix. 


| 9 | 219 x | " 


TRO 


ifaoturers of : 
a STEAM MANS Nile Street, 


R TRACTION -POLES Winchester 
< ELECTRIC WELDING пни 


No economisers. Natural dranght and Crosthwaite patent fire bars. Hand 
Live steam injectors, and Blake and Knowles feed pump. 


43 
| 45 ... None ds з met L.A. | 45 
46 
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the most powerful Ў 
Contractors wishing ѓо sh 
sulting business should write @ 
supply of attractive advertising И 


7 is d ^ " | ` printed with their name and address, for ы 
а us r Ж E circulating amongst buyers in their own 
LE CE "UT T po districts, 
IRAE IU | 
MET The General Electric Co., Ltd., 67, Queen Victoria St., London, КО. 
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ses o ‘TABLE I. ELECTRICITY SUPPLY 1 


Киш сш 
— | ЦЕ Voltag CONNBCTIONS. Д 
к |o | © a de- Áppr. "Total No. „Туре & Size Size of Public Lampe | Мах. 
 |овмр| — 05 — im and $ Station a Con. C 'nnections Arc. Incandescent. Motors. Load 
: $ 5 ` sumers patio lighting. B= Enclosed. =Carbon. Total H. P. recorde 
st |33% ea = zia Thus. | Kilowatts. | ¥= Plame "ceat ALF = Кооп 
et. Rly. 3$ т | ы, 
E MÀ | Bo Aba | | 114 E. 9100c.p.M.F. 6,492 2 
ES Do. Assent ormer sub-stations, 60) | 2,000 | 200 8,375 9 c.p.M.F. 6,482 | 4,32 
St | 3 Do. 3 per i 60 watts, 232 c.p. M.F. | | 
St 4 I Nr .. | 480 |930&] 1,036 | 32 E. | 446 C. . 223 49 
3E 4% | Do. 4 per C | 460 .'" 800 M.F. | JE 
ND "Bo. P perc — ... |480% |240 & — 443 | 10 | 20 25 е.р. С. 38 16 
x 4% «Do, | 4) per, 530 | 480 T .9 amp. Е. ; | 
| 49 Dc. 4 рег ( —————— i 450 |225 & 223. 970. 14 5a. N. (1 4 
1% 50 Sunderland Di 450 | 16 100 c.p. M.F. | 
z jS% | Do. S% Pr нуна _.. | 480 240 & — 800' 100. | 178C. 193 | 9 
214% | tDo. с | 480 | 44 М.Е. | 
5 | Do. 6 per bee |. | 950 | 295 76 Noe | 8N. | i 1 
etj 4 | Do 44 ры | 31 М.Е. | 
ipae ET (e 1480to| 240 575 | None None  , 2 16. 
" Electric | | 510 | | | 
‚ 4- wire distn.f i é | | i 
| эч кете: Лг 80 500 | 200] 7,300 шр эюм, 1800 | зге 
1 2p Babcock W nm ... 1930 to’ 230 A None. he -None 117 i 8. 
: 3 Ug Insula | 250 . 
в. |ә Бо. брег с Sire distritation | 40 12,100 105 & 3,930 172114-amp.! Various 190 1,22" 
| zi 42 British Thom: св | | : 210 1 5-атр. | 45 kw. 
IW {бо бы ааваа or vo, 60 2,200: 200 | 3,800 | 97 | 30 70-watt | 358 1,10 
e St | 44% O AE Ene: | | 15 amp. О. МЕ. | 
ED d Do. erret | | | | | 
г gl 2/6 | Do. S pert ous and Н.Т. | 5) 460— 23060] 31,368 | 1,230 307 C. 10119 | 11,42: 
^. ы 28 | сат 2,000»! | E 
Я St. 4% NER | | i | | | 
l, o/a; a ЖОООК ҮТ T 490 | 240 668 |24 Samp. 55 M.F. | 236 ‚ 18; 
' 0/6 | Consolidated ( | 480 | | 
EMI CN ML . ов 2304] 650 14 F. | 437 MF. | 66 19: 
102 5% А $ REEE оо ecc у h 
1 G/M о, & Fie í 500 | 460 | 50 с poc | 
5 00 | Dick, Kerki ини ... ; 500 1225 & 108 | None | None | 47 | т 
Aye Edison бна пи me! 1.100 | e-o | им 55 | 30 
Y. Er (£5 pa | obtained B^ 460— 7-Е. с | à | i 
NE: яр 4 per C pply obtained)! 50 |... | {00> ‚К | МЕ . | 
| ponuro 


st, 4% Do Ч рт лл e 
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о. 7 nr: 
Do. 4 per С 
General Elect 


Es : Ta S LAT E D 
enley's Tel: 
2/3 Do. er 

| Do. 4 ры © 


India Rubber 
Do Spert $ 
fDo. 4 рег ( 
National Ele 
Richardsons, 
Do. брег! 
Do. 4} per 
simplex Conc 
Telegraph Co 
Do. 4 per ( 
Vickers, Sons 
Do 5 per ( 
Do. 5 per ¢ 
Do. 4 per ( 


22929225 


OS 


Mor J 

adh Elect а с 
ec. Supply Сэ, of | 

st Mort. Dab. St. . 


wned by. 
L.A.= 
EL LAT EX REMARKS, 
| ac | Company. 
| See 2 — 
E. 9100с.р.М.Е, 6433 | | | | 
Ы ‚р. 7 a. 9 j | | 
| 492 | 33] | £5 E T ; 4 4 A А. Two Green economisers. Bennis stokers. В. & W. chain grat Ls 
its |9 39 cp. M. | 4, lós. 0, i Ш 47 8 im (0 132,000 D.S. Nuts 8 41 feed pumps. Canal water for make upfeed. Harris Andr teow gre 
E 446.C 233 М Water-tube (4) Kennicott water softener. М tors hired out 
. , 23 4 91 per E Yates&Thom 96. 000 | Slack 8 | Co. 4g Green econ'r. Natural draught. Froctorstokers. 1 Green and 2 Weir 
300 M.F. , a pe «8 4 Lancs. ($ , аск ... Exhaust s'eam feed-water heater. Free wiring by company. The ( 
) 19095 С Unt | 48 B. & wA Р constracting tramways. cL pec 
29 29 C.p. L. 38 | 166 | £18 for in| { 3 | Water-tube |1 1.000 Shipl ey 9| Co. 49 No economisers 2 Hall pumps. Sugden boilers with superheaters. Е 
„Ё | and ! 5 ¢p 49 Sugden (2) , mechanical stokers. B. & W. builer with superheater and chain grat 
) Нах A Ine. B. & W. (1) fine draught. Free wiring 6d. per lamp per qr. Motors for hire on hire I 
d M jn N, } 77.1 ПЕЛ CN 50 бел Мапа 29 Anthea: | 10 Co. 50 Free wiring 44d. per lamp per quarter. 
c.p. M.F, | | : | 
| | | | uni cite nuts | 
) 178 C. 193 995 Contract а 51 3 | Water- 16,000 Durham | 9! Co. 51 gei e pma — cr One ode M grate. Orsat.Fi 
^ ^8 ‹ all pumps. iring on hire-purc ‚ 8, 9, Or 7 years. 
АМЕР. | £n tube slack | 
е 8 N. lj | Du VEM 52 ‚4 | K4 MJ Anthra- | Co. 59 Free wiring, 1s. per lamp per annum. Suction gas plant, 
31 МЕ | unit | cite nuts | 
А ob - | | Shi | Co. Superheate:s. Buby heater, Free wiring 104. per Јал | 
e None 22 | 163 e. } 8 53 2 B.& W. 8,400 PAY ыш | 2 93 B. & W. chain grates, Radiators £1 per kw. per annum, vias 1d. pe 
| rough small . 
о OM. | 1800 | 389 Mum В Mi GM | 12 | Tames. (150,000 Scotch |9 | Co. dii bi eaa Te E m s 
M.F. 45i. | Yarrow (1) nuts | 10 L.A 55 station lighting. Fleet St. stn. used only as sub-stn. Superheater 
А "A 1 = i | 2 Scotch wash'd| | ‚А. Green's economiser. Хо superheat, hand fliiag. One Weir feed 
None 117 4) id | hie 55 2 | Penman 12,000 and unwashed i electric ditto. Motors supplied, erected aud connected. Wiring 
| Lancs. pearls | 9 | C 56 Р ana motors hii HR out. сарага eleotric installa*ions department. 
лу? SER & on Е | Lancs. (6 Wels! О. nbley economiser.  Crosthwaite furnaces. Worthington апа 
р, Various 190 1,227 inn К". 56 8 | Btirling () 66,100 North Country’ Cooling tower, Simmance-Abady UO2 r.coider. No free wiring. 
= A : : Sma 
45 kw. тйс, Pingiai (4) Econ. Nat. draught. Hand stokin d 
| 4 > i | ‘king. Опе О: аег{ее4 stc ker. Wii 
20 70. 358 1.100 £3 4 |} 57 Г | Есоп. (1) |54,400 Large Welsh Гб | Со. 31 Heater de блтбагівег, Lime water softener. Double tariff 5d. and 23 
30 70-watt 90 ' W'tr tube (6) Nutty slack B | iohti ; 1 
М p y Siac no ugang ogun business premises. Theatres 4d. and 244. Heat: 
| МЕ 17-1 Marine | | | otors hired out. 
| eee | { 
| 'Watertube 7 Superheat shan‘ cs 
‚та 110119 тиш! мав: a 82 98 Pene (ыз yke а ааа 
YUI V. ' Jena Ines. 31^, 'Wat b ts | 
| ИГҮ 5 atertube | nu | 
| | | 
| ч ‹ & Со. 120-tube Green econ. Hand fed Meldrum de:tructor. 1 Proctor st 
= 3 936 185| А06 |. # 59 3 Lancs. (2) 6,000 | Washed 6 | С 59 Worthington feed pumps. No free wiring. No powers to loan mot 
| 55МА 236 | ош fl 1 B.& W.(1) beans [/? 
| can. $ M Dank's Lanos. 3) 9 Welsh and 3 Co. 96-tube Green economiser, Induced draught. Hand stoking. Sim 
ә” ' ) 195 Ак | | | 60 4 белга 1,000 Griff washed | / | 60 recorder. Duplicate feed. Steam and motor pumps апі two injector 
66 í 
" М.Е ' Іш. пай Stirling (1) nuts | : 
50 c. p | ii Tant. £4 1% т 61 9 | В. & W. - Somerset 16 | Со. 61 Superhea'ers. Natural draught. Напа firing. Elec. driven feed pum 
ч ^" ч | | bg ug 
None н | marine small a 
v y ’ * / ‘Jayeross economiser, 128-tuba. Й mp injectors aka A- 
ER ‚ aces | 96 9 62 3 Maries. 24,000 Dross AE L.A. 62 draught. Simmande-Abady grege еме Д. is taken hi b 
11 N. 550 305 Nernst В 10s type | | а: SUP, two outlying consumers. МК. Three-p) 
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X |Divi- 
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St Electric Rail 
Г St 34% | Met. Rly. 34 p 
St. | 2,2, | Metropolitan | 
St 30, De 44% F 
D Und Bint 

S nd. Elec 
St " . Sper ( 
S per 
St 6 Do, 6perC 
4 Do. 4perC 
4*d., Potteries Elec 


1 

И 0/6 | p 
о. SperC 
M 4179 | Do. 4j per: 
100 4 Dc. 4 per C 
m 5 Sunderland Di 
© M | 10/0) UndergdE.Ry 
-e | 5% | Do. 5% Pri 


| 4% | tDo. 4 perC 

S € oe W. 
.. 0 per 

8t| | Do. 44 perí 


Electric | 


dur 4%! Anchor Cable 

| Aron Electric 

1 9/75 | Оо, 6% Cu: 

1 2/0 | Babcock & W 

к O/7l | Do. Pref... 

5 6/0 turitish Insula 

St. 3/0 Do. брег С 

St. d4 Ос. 4% per’ 
5, 48%, British Thom: 

' 100: aa; | British Westir 
St. я fDo 6 per: 

| St 419, Do. 4perC 


44% | BrushE.Eng 

| SEI %| Do. Perpet 
5i 2/0 Callender's С 

о. 5 рег! 

St. 4% eee 4 p 
astner-Kelln 

St 44%] "Do. 4j per 


me d. ; Chadburn's (5 
0/8? Consolidated 
0/6 | Consolidated 
0/7}! Do. 6 per 

Crompton & ( 


Cn — ©) Gy ma pe та — — 


102 5% | "Do. 5регС 
o {рн i, 
k, Kerr 
5 о/ 4 ро” 6 

рег 

Е 44%) Do. 4 per 
ИШЕ Еп ne Sw: 

| £5 ра 
D IE: А рег С 
5 | үре 5 рег 
Edmundson's 

"i ! Do. брег! 


2 44% | ED d эг 
| ectric Con: 
2 aio | El Dz 2,227 
2 2 222 #427 
2 22 CELA LF 
2 2,5" Azur 
WE bear IR 
BIJ 222 ^2 


I, LIA 
727275 - 
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"TABLE L— ELECTRICITY SUPPLY U 


 COBNIPIXOUJTIEIOINS. 


> Voltage um P M 
i в | No Туре & Size of Puhlic Lamos ах. 
ition and Ф Station . йе Appr. Total ү J а sera Мой. Lend 
9: $ Incl. motors |... расава. С = Carb. n. recorded 
i 8 [public lighting. E- Enclosed. N- Kernet. M.F. = Total H.P.| at works. 
RID Час ИА d Котан». к< НА ame. | Metal Filamert | ! Kil»watts 
B eoo ... | 500 мов 385 | None None 43 116 
480 
ormersintom | 50 |1,100 105 & 182 | 28 86. 8050с.р. М.Е. 1 54 
Rie Roa а 210 amp. Е. | 45 20 c.p. C. 
В. ... |465to| 230 300 10 117 M.F. 60 ` 110 
480 ` | 
€, Distribution: | ... |205 to, 200 390 40 30 32 c.p. 29 35 193 
thead 220 5amp.E. М.Е. 
B ono 2 560 | 250 | 2,579 | None /|81616cp.C. 259 124 
|. 1,074 M.F. 
буса: T1 -220:1:220 9| None 10 M.F. | None bad 
бана ji 400 | 200 1,053 19 . 769 М.Е. | 603 310 
5 amp. | | 
Jand two-wire| ... |2,900 |210 & 3,524 | в810в.0.° 170 C. 314 1,206 
Hythe &460 | 420 | 26a E. | 449 M.F. 
p EET Sus s 240 |230 & 290 | None | None | 131 | 97 
460 | | 
y EE jew Td | 24 1,180 10 258 80-watt М. Р. 850 305 
js | 9 24 amp. 20 35-watt M.F | | 
РВ .. | 136 190 | 382 | 23Е. | 46С. 24 | 199 
bn, Special p.c.| 90 2,200 эш Sa] 1000 | IF 650 М.Е. 170 | 410 
= \ | 
T. by arrange- | .—.— .. 0.990 n e. 0 [34-32c.p. ME | 
er station, speeial | 3.50 c.p. M.F. 
и: ... |500%601950 &| 52,773 | 78710 эт.’ 24 M.F. aons 21,719 
transformed to 6,500 500 си 7} 
| 
аа E ... |480to | 240 920 ... | 1040 cp. BEE 77 950 
| 500 | | 115 256p. M.F 
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“ed. x Сања hegy 
m | Metal lamer al H.P, июн 
- и | -— REMARKS. 
Р з 1% E | T ER 
$6. 8050 | | 9 R.&W. with | E 
c.p. M Ё | sior. | Nat. draught. Two cell Horsfa! struc 
| :] hd LI 1 
F. 4590 ep. С. | # #5) " tank for дез, | mme feed heater ; 3 ов ны sd Watir from own ¥ 
ИТМ „©. 64 T [2 g. Superheat from 20? to 100°. Free Ea d mpm i Superh't 
i M.F. 60 110 Ar , dao i | No heating or cooking load, g on rental (qual 
820 |. 1 65 | crude oi 
| | 3032 MF. & ‚| None Anthra- |p’ 
1 e. JL, | TI ч га- Three Dowson раз nerato 
Е T 29 | 19 21018 66 N | eite реав# || li PUR 
"n | one 
е 81616ер. С | 4 Council purchased th 
. | 95 - | e undertaki 
1,074 "i | 29 4 ре | 10 if | | contracted to run works. ng of the Suffolk Electricity © 
, ‚Е. | 67 6 | Hornsby 48,000 Mi [8&, 4C 
e 10M column Hornsby 48,000 idland № os.) 67 | Noeconomisers. Nat 
F N | | 3/6 atural draught. Hand fir { 
й None | upright | 3/ used. 100 degrees superheat. Arc li э ing and chain grate st 
s 68 None | Е: 68 ampere circuit and pro rata. ghting special rate : £5. 15s. 3‹ 
, 4 [. F. | | 
: mun a а | ae oo шы ре б | вв [onseren et 
0, " per unit | Ftirlirg (1) |, 4? refose : ctor with motor-drive 
a 1700. 3м 19 d 7 = 16,000 “coal Q | Weir feed pumps and injectors, Superheat 1008. — — 
449 M.F $ . 70 7 Economic (4) ; х РЕР 
М.Г. B. & W Nixon's Nav. /4 Со. Nat. draught. Han i 
£14 . (3) & 70 d d stoking and two B 
| Ne | 181] я " pde i sert end terme "аага Ya rot ti te 
2 vi en | 3 T1 | y 1/0 legalising атаа WUN Í Free wiring. Е.А. IE Ds 
| | Anth / Co. Producer Hythe and Sandgate C № super-h* 
258 80-watt М.Р. 85 | ERN Ti vrbes nua vient —— gas plant, by Salmon, Whitfield & Co 
| en : j Ares £l TEM. | cite ү > 150 H.P. ''Mser TI , о. 
, 20 35-watt M.F 0 X5 eniin |" T2 3 ВАМ. 12,600 ван Walde 3/2 | Co 12 ЕВ, ч and cooking oad about "T ил, 
£x | | : . . B. & W. chain grat > 
46 С. 94 199. man { | Pare ни р Free wiring. 44d. oe ‘dhe aie Boby heater detartr’s, 
and £9. 1 lf 73 1 Small boiler А 5/0 С rc lamps 58. per qr. otor 10 rd n =. rental ; Ја. N., öd per 
89 M.F. M. Ü 1h, | for gas Anthracite о, 73 panay for peak load. омий Ъ эх cost. Orsat CO, apparatu 
г МЫ Cp | | ro : о : 
650 М.Е. 170 410 Bh x NI 1 4 3 | d үет | v. coke Л || Co producer, 2,000 cul ic feet per hour. pper wire for public lig 
1 А b ‚ее, v » 14 оао Continuous-current su li d | 
ер М.Е. — UM mE T pearl вГ ск а д рту iie Alley & McLellan stear 
3.50 c.p. МЕ. e ii pre 75 pumps. One СО. recorder. 
| Nope 5 e Y 
| ‚ © W. (13) 90,000 | 
16 Stirling (4) | 
2] ' › - i a Q G У L 
1 M.F. 33918 | 21,719 патр Ж Lie 16 В. & №. | 280,000 |} Wa] E «| Т.А 
rr si shd. } а.а. ^" 76 Ados and Orsat СОЗ apparatus used. Mech 
3 В & М реаз {Р.) ELT. carrent to caren Med pumps. и а. B. and W. ch 
p к 50, 000 and cooking load 840 eer eie бн. transformed by peperere 
10 400 с.р. M.F ma 95 Arcs £1) 7 3 ? ‘ = 
190 70 as M.F. ‘i 250 F rm | 1 В. & W. 13,000. Peas ... 4/3 Co. 11 Duplicate Hall pumps. Riv 
115 25 c p. M.F. ии | misers. Superheate ег water. Boby feed heater. N } 
perheater. Natural draught. В. & W. AMA QE M 
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i —ABLE I.—ELECTRICITY SUPPLY 


pd SON ЗАО ТОВ. 
к ~. i а 9 : ppr. Total No., Type & Size of Public Lamps | 
Е pur | ition and | $ n red. А ен Агс. Incandescent. Motors. | : L 
Hu ! ™ ЖАК oe Я fp abii Ughtinz. ое. м бе Сафор p= Total Н.Р. „у 
Electric Railw: == ed nals. | Kilowatte. |F rime | Metal | Fil? ment. |. . Kilo 
T St 33% Met. Rly. 3 Per 7 л 
se atan 5 
st 31% ро ЗЕ шаіпв......... ...| 210 | 200 250 en ses 
O ente : 
d. Elec. R | | 
St 1 ро." per Cen PF e| ve | 500 to [250 & 6,517 | 315 | None 5,550 1, 
А 1 ' | 
SE | 6% | Do: 6 per Cont 8 _ 600 | 500 n Ж b ea | 
: 41d. Potaa ; да 500- 240$ 1,196 "P | one | 
St 4% Do рк Сот E . 510 | 480 | | 
EPULHE Mot. Ble. Tr ion by over- .., | 930 | 230 x | 25 E c.p i 
4 | per Сеп 
. 100 5 D ; : ; ‚ E ide т ' 
p M Ündered E Rys Ù НЙ ... 460% | 230 | 626 | None „39 N 215 
ML ior we + А 
TH Be ee Г т" 
(0078 74 | fDo. E А 
О а оя Bon. Pay | £914 910&] 3,185 | None | 40 M.F. 2,462 
6t.) 4 | Do. 44 рег Са neration " | 490 | | 
нечим 8. supply to, 50  430-|915— 780 |10 8amp 3 N. ME | 
St | 449% Anchor Cable С PPY | 29006! >- F 9 M.F 
| ee | Aron Electricity 8 | ’ - 220 @ i СРУ 518 r 
1 9/75 | Ро, 6% Cum. ns (8-ге distri- 60 2,000 |100 &| 3,190 [110 атр, Various, 
| 2/0 Бо к & Wilc a distant houses; ы 00 total 44k = 
«| 0/74 Pref..... 8: street lamps | 2 | - 
5 Е tanitish Insulate | 440 to 290 & 1,180 None | None 70 3 
: er ооо соо ово чае gee d 
Bt 44% Do. 4} por C= 8 | 450 | 410 ! 


‚ ЗЫ 4% British Thoms’ Substatione. 100 2,150 |200 &| 1,237 | 115 Е. | 271 50 ср. 118 5 
st. | $% | 1Do 6 pare 8 | 


| 400 | 
» 44% | BrushE.Eng. Cc " gn 240 1,910 | 12 10a. | 350 50 c.p. Ый 8 
(St ЙА Do. Perpetua 8 | 


| 
ins p^ Е — 1725cp. MF, 

/U | Callender's Са | 

5 10 — 36016c 4, 240. Inc. 1,8 
оз! gle | Bo S per Ce EE jn 40 i| 3,666 23 p. 


eter EEEE 


10 amp. O. | heatin 
1 : 8 
| 2/3 | Castner-Kellner 9L. , . 
5 4% Do. ab pr А 2 T 30 M.F. 80 1 
7,4. | Chadburn's (Sh | ЕСЕТ 480 200 у 
‚ 0/82 | Consolidated E К 

0/6 | Consolidated Si б: 
071 ‚ Do. 6 рег се 

.. | Crompton & Co 


1,210 4 | None |. 620 | 4 
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5% | Do. 5 рег Се 9! 
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ire. Incandescent, М E а |] |: 

Sm. С=с 2100076, [ој m р 
N=Nerst. M p- Total Hp, , Teco ded lay " 
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zy Metal Film | Mm | 
Mb <- Ent шы ki 
ELI UU NN zi et Por ——— дийн 
! 
P | 18 @eeesen 
| | 8 | 
д None 5 > | ! 
ы 550 "о | Glasgo Natural draught. Chain grate stokers. 33-throw pumps and motors. 1 We 
| | 118) Ub be 9 6 |B. & W. 44,000 пераа Corp: 79 есопе. Fan ‘ог induced draught on peak load Superheat to 550'F. Si 
None 3 : à | PRR C CO, Recorder. Motors and arcs let on hire. Special contract rates fo 
У 82 | 951 ; Hornsb | О, Мо econr. Meldrum stokera. Two Hall pumps. Frea wiring at 6d. per lar 
| | | | T 0 3 water-tube | 2, 600. рыр k 80 (7d. ргераут t inclusive), and 15 per cent. on price of motors. Also spec’) 
i^ 0 с.р. } | 7 16 pr 1 None "so 81 There is no free wiring or hiring of apparatus. Public lighting 6 months in 
с ^ hm | 
ic | : . ; Ў 
ыр Po WR tty 2 о Lames, 10000 "веч 09 | 89 сар Note wei ое Хатч аиа Tete 
21 
дасы. | 5 | 
| B i | Weir feed pumps. 96-tube Green economiser Free wiring. Motors о 
| 4 В. & W. 19,800 alios. 12 аза Hand stoking. Town water and well. x 
её WMF. 2402 X0 In3k p 3 ceal Cv. 83 
Desk p ps Е 9 "T 2. Anthra- 1 910kw. transformers to receive Н.Т. supply from 86. Peter Port 
à | | vita peas producer, 48,000 cu. ft. per hour. Dowson producer 40) H.P, 
М E : | бы Со. Forced draught. Underfeed stokers. Blake and Knowles electric pump 
i 3\. 400 3) dili ү 4 4 "Homer. 18,800 | Griff 84 Gresham injectors. Hall steam pump and Green economisers. Free wir 
„М.Е Nems 1% Vertical (1) slack М. hiring done. 
mE | | Со 5 Two Green economisers, Injectors and 3.throw motor-driven and Wi 
и Various, 918 00 HL og 5 5 Lanes. 67,500 Hardst'm | ` 8 5 superheaters, Proctor stokers, Whiteheid furaaces, Natural draug 
L i ЫШ nuts 
total Haw. | per unit 6 В & үү 26 Best Welsh Co. 86 Green economiser. Motor driven blower. Hand and mechanical stokin 
None 10° 359 ы p 5 i . 26,000 smokeless fecd pumps and electric pump. &. & W. superheaters. Town water. 
| - а | С water softener. Also Paterson {гей heater and induced draugnt fau. 
i 7 | Main 0.1. О. Hand stoking. Green econ. 1 Worthington, 1 Blake, and 2 Weir pumps. Н 
27150 с р. 118 . 530 мы d 1 5 B. & W. 10,000 | through & 87 water softr. and pur, 8,(0) gals. per hour. Nat draught. 25 p.c. disc 
МЕ | К ЖОШ through £102 and over, 13; 50 ср М.Е. lamps ече һауе bern совреме 81 
she n <. . e ter. 7 e 
Lo i Vn 8 4 D. & W. 18.600 | Small 8 Co. 88 аео hni erato ETS, Green oconomiser. В, & v. au 
35) 50 с.р. 1,400 | 816 m ae d i d coal 4 mance-Abady Co, recorder. Baker oil separators, 
14% €- P- М Е, | | 9 к ІВ. and W (3) 72.000 Small € | Со. 89 Supply in bulk is ex^hanged with the County of Durham Electric Power 
560 l6 cp. 1.240 ine 140 474 t 9 | Clarke, d the station at Hebburn also contains 310 kw. of A.C.—D.C. tran 
p. " ub NEL. | ” 0 Chapman(?) LA 9 0 Sub-stn. at Pelaw cont sins 515 kw. of A.C.-D.C, transforming plant. E 
eating | | | | ius A. duction gas producer plant. Double ram pumps for ccoling purposes. 
M.F i 8 3 Xm»: -., None «on 8 HP. gas engine f.r worzing aif commpressor pump. No free wit 
30 M.F. 80 | 120 ы S | bired out. No steam plant. 
unit " 3 | Lancs. e 12 000 уым, : L.A. 91 192-tube Green economiser. Meldrum forced draught. Hand stoking. 
N 620 | 414 £18 10s ; Stirling (1) | Ш зак, үү еп matic. Two motor driven feed pumps, one injector. Steam feed (Thw: 
one ч 10,000 Small n range for hot »nd cold. Prook. Electrically driven scraper on econo 
| 0 3 D. & W. 15 000 Me Uo, 92 Superheaters. Natural draught. В. & W. chain-grate stoker  3-thre 
M.F 34] _ | 405 ARS £X lh f | d Large | feed pump. Green ecunomiser. 6 cell destructor ty Hughes & Stirli: 
T Bp Ines $) 13 Scotch C Suction gas plants, Robson's, Fielding & Platt’s, 100 Н.Р, each. Motors c 
ey TCD: | Y | Vo None pote i ш: 93 ч 'B.T.H. motor generator 25 kw ш | 
i z | о, | Anthracite no free wiring, В.Т.Н. motor g or | 
None 04, И = | 


ш А -—— 


meu, A METAL 
(224, cy 2 ross Road, А | 
AMPS. 


с. hme, 


MANC 


‘advertised ('hroughdilia 
the most powerful methods of" 


Е 


ds ; Contractors wishing to share tu B 
ое | sulting business should write at о? 
S » А, | ! y в е e = = 
И эө "PLE (0 ‘Supply of attractive advertising literature 
- Ў ey Вв Un - | Printed with their. name and address, for . 
ne goo ‘jÁ a E circulating amongst buyers in their own 
Жш x eet А districls. 
, J ET yn л |: 
ET NE Р 


ИИ | | The General Electric Co., Ltd., 67, Queen Victoria St., London, ЕС. LAM 
: | лла илы тл SS EE SS 
ККЕ E 


zl у P emet 3 | А D " m | 

oS gu ben | 
pei \ 
Lo] Ж | 


—cABLE I.—ELECTRICITY SUPPLY UNDERTAKII 


- Vine] ecommmorxroms. _ Charge Net 

7 g Appr. Total No., Type & Size of Public Lamps per Aas | 

tion and. 9 Station | clured жеек S UOC шар: Max. | No. 

ә F Voltage. * at Con- zan ес 008 & Arc, Incandescent. Motors. Load Street — of Dis oa 

| Eso | Penn public lighting. сое. N- Non hen: Total H. P. recorded. Lamp © trict ‚ sumers, 
tric Rail а i EE опаа. {Пока ITEM | Nort M ge cher o END ы 12 
t. Ку. 3$ т m | | | ела саш: | 
re wu (| 40 эю] 1,505 | 350. заме из | ara ешш]. ay 
Na | | | I3F.,5 E. 923. 2.16 o 5. 
М6 o | ae 230] 4,066 10 10a. O.| None 956 1,365 | £18 10s | 6 1,666 
>. 6 рег ( | Oa. Е. , 
D ES КЕС и 460 230 760. 30Е 178 7 ot ud 560 250 |24d. perunit| ... 425 
о 5pert í | .F. & £12 10s. are 
о. 4j per formers in sub- | 00 1,000 to; 100 & 480 | 970.,4 E. | 230 50-watt 10 А | 2 
eee distribution 105) 900 | adir, 370 M.F. |. 10 a es a - 900 
derland E 4 | ' ' #063. 4 
Че. Р .. s. 1480 to 240 & 595, None ,,13350c.p. M.F. ' "m: , 
Ж; 4 | 530 | 480 Морі еро 101 в. Us о 
i S 2 200 ligh - | 1 | Mig 
ЖОР па 60 5,000 Kc 647) | MF. 610 220 3d. 16 196 
o. 6 per | | wer er unit 
о. 44 pe po PE totes: T 470 | 230 340 None | None 115 | 127 | " 210 
| ond ә 

Electric , | ! | | 

ое ... 440to| 220 #92 | 16 12a. ©. | 20 N 5 j4 Ares €15, 50-wat ў 
лаа | | 500 | 37 За, Е. ыу ПШ 150 | 164 MF et Cath a 456 
Do. 6% C P | | | ds | . Я 
Drock & 4cy 50, 6.600 volte. Н.Т. ! | ' | 
о Pref. its station. Trans. sub- | 93 оа , 105 or 16,435 329 10атр. 5 16 с.р. C 10,179 ` 5,097 £21 10-а Dp. 3611: 7 
v ere пение DO | ыта воот 365 баш. и | "^! gig10ebaup] 20307 
о. 4h р Li | | | 
itish Th: Áre Н.Т. for trane- | | ә = | | | 
ors "hl е "re 2900 | 210 2,100 | None | None | 158 | 658 . -— 1:311,800 
Se Es ME | | 240 230] 562 1210. | 30M.F. 52 90 | Are £12102.) 3 | 235 
llender's 4 | amp. О. | | | Ine. £1 5s. 
о n 3 ves | bea 400 | 200 207 None T ү 61 83 i ds 3d 4 250 
istner-K | | с.р. : | 
бе MET. th Oe нал xw E ә” ә 1 | | | | 
n 3 | Ed e RN (mise | coo | o | Lup sum 
nsoli dat | | c.p. C | | 
"LL |o 400 60 2004) — 510 8100 421] M.F, © 240 202 | Arc £14 1 | 335 
то 3 460 | 400 | 50 c.p : £2 5..c.p. M.F, 
О_о ы : ro | 2 ых 
Spee 520 230 | 1,917 _ 30 None : 122 315 £20 2) | 378 
o. 6 | max. 8.amp. E.| | | 
от A | 
о. ; 
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7 REMARKS. о; 


‘No ecónomiser. Mechanical and haud firing, Induced draught, Feed rater heater an | 
oe Deben water purifier. Two Smith's Vaile and one Weir pimp: 
i superheat. ; Pa 


18 82)-tube Green eon Nat.drsught, Vicars and chain grate stkra, Worthingtow 'a à 


| g| mms | | | Hwton 
a 8 8 w'er tube 4) UC [wathed nuts 


Weir feed pumps and ipjestor, Motors are hired out em bod 15 H.P. Arc lamps an: 
тү € radiators are also hired out, Mains extended to Bi Istoa, Upton, and Ргепзол, Ip 
it | 9 iSkin wre | Green 06-їпһе eton, Natural draught. Hand-flring. Weir feed pumps. Hire wirinz, Free wirin 
"d y 8 19 2 Heenan & where Washed Co. 19 at 4id. per aim р por quarter ront. Motors by А-8, ational Elec. Construction Co. pay 
are Frou'e | | °° ‘singles AK ^ charges on capital borrowed by Burgh Commissioners. ра 
HE 190 3 Loco ( j rel Welsh round Co. 90 -= [ Alter.ators run in parallel. Hand stoking. Green economisers. Natural draught. 
А 1 TN у , T. к аңа сть аш unt of water power, tut of very ittle usa owing to vi iab'e natire of river. 
á nes.( 2) ` Texas oil E. ? 
091 3 B.& W. 10,000 Polmase ‘Со... 9] Berryman feed heater, No economisers. Natural draught. Hand firing. Duplicats 
a I earl Worthington feed pumps.  Rented wiring at 10d. per lamp per qr. Motors on hire. 
| slk - 7 
BUM | | 25500 | Ocean Со. The Council purchased on Nov. 18, 1905, the station erected by the South Wales Electric 
| н 122 | 3 | Lancs. 5, M ll 22 Power Supply Co. 96-tube Clay Cross economisers. Natur dravght. Galloway's 
| | sma superheater. 1 Hall feed pump. River water used. No fr-e wiring. [ 
4,09 | ТІ [Small verti- rai Anthracite Co. 23 Dowson pressure gas plant. special flat rate of 1d. per unit for any consumer not using 
| 29 Y cal for Dow 7р6. в gas for lighting. Gas discounts up to 15 per cent, 
son gas p'ant | . . 
| | ; 1 è 
al 1 | Ж Co. One 96-tube Green economiser. Cros waith fire bars; steam jet. Hand firing. Тж, 
" ~ М 24 3 Lanes. 14,000 Smudge 24 Hall feed pumps. Sliding scale of charges Гі гі] regulator. Lea water recorder. 
| | Pump own well water for b»i'evr and condensers. Р 
| | " à 
agria eye Green econ. Meldrum & Vicars me В st^kers. Weir, Clarke, Chapman, J. P. Hall & Peirn 
к дй 25 27 Lancs. (9) 575,000 | Local slack 8) Co. 25 feed & G.S. pumps. Natural, forced and induced drauzht. Saperht-s Опе CO; re- 
P B.& W.(18) n ” | corder. Exten. in progress. Motors on hire, Hire purch ais? scheme in operation. 
"ати | | S 19 Со. Sugden superheater. Harris-Anderson purifier. Chun grate st ег оп В. and W. boiler. 
n 26 6 Econ. (5) 29;000 | Scotch А Со 26 "Two selon И nsin Bromley area, each with 40 kw, г Дату transformer. Underfeed 
" V.(1 | steam peas | в`окегз оп two Economic b ‚Цегз. 
| 521 2 | B. & W. | 8,000 Lassodie | ДІА. 21 B. & W. chain grate stokers. Superheat 80°. 
mingles | C ired A | t tariff. A fixed piyment рег iai in 
: | Telg Bp . A few free-wired consumers. А *p»cial assessment tariff, xe " r 
Ж. 28 =. Мото ve W elsh | 9 28 equal t? one-sixth ра t of the n t assessment of the premises + '44. per unit for all 
Anthracite current ' səd whether for lighting, heat or рэж: г. Ove head sys em. 
| nane. M COO, PLN осеке ме. 
| (C Hand firing. 94-tube Green econ, Natural draugh . Motor-driven 8-throw feed-pump also 
[А 30 3 eet (2) 15,000 оаа 1 | Со. 30 1 Pearn ee pump. T wn water or make-up feed. Foster Superhest 50°. В. & W. 
j ER Stm. Refuse boiler worked in conjunction with г. зе destructor by Heenan and Froude. +- 


* 4 | T No economiser. Cold feed. Natural draught. Hall compound and Worthington 
4 531 4 | Hornsby 27,000 Nutty . L.A. 31 compound duplex feed-pumps. Hopkinson injector. Babcock and Wileox chair 
: -tube slack | grate stokera. Тозуп and river water. No free wiring. Day load run from Desiructors, 
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TABLE I. 
= ы | Voltag CGONNBOTIONS. 
4] eration and д $ Station : 2196: а [Аррг. Total No.,Type а Size of Publio Lamps | М рег Area | w 
Ба ition. 2 Voltage. at Соп- К nnections Incandescent. Motors. | Load Street ор Dis-| ÑO ol 
He meni онна к Are T | | lamp fiam] ^ 
È Termi. Kilowatts. =0 N= E Nome | M.F- Total H. P. gasir per CV sumers 
Багы —— g 2 И | pals, | 211 F=1 Flame. _| Metal Filament. | | Kilowatts. anoum. ше 
Rai Е —— ee 
dormers sub-stati | | 
3i Neutral wire earthed | 90 | 2,000 с 2,164 1 | Non  , 237 | 614 | — £33 7$ |1,050| 4 
бо р | 
ин pios 248 , 20 | 512 M.F. ^ 62 120 94 | 
рег | -amp. | ni 
per *a€609090c»922022o906 se er unit s 
o 240 | 220 | 1,228 | 12 a 676 M.F. 483 478 | Aes £25 гы y 
El verhead mains 440- | 220 irc d 3 C. | Inc. £3 10s. 
тр 480 | 43 | None | 940 МЕ | None 35 | ME. [10 y 
ТЕТИК | В 2 58. 
m p 100.4 280 425 | None None 310 | 14 ү 
т, КТ Ob arava: Oia | 480 to 240 484 | None 1 200 с.р. 33 | 9] 4 338 
"t ret a 4 wire dis'n:| 50 1 ] aa 100.500 М.Е. 7 
» : Мо some single- | | , and 29) NES None None 1,200 1,000 5 | 
| Trans. sub-sta- | 1 2,100 100 & 91F | - | 
ri € distribution d 200 "uen ake Ganvertine ts M.F. 2125 378 M bug 347 yi 
^4 a н Nercs 4, 
UE Ана E. 230 106 | None | 10 M.F. T | 30 i 
3 25 5 
А ous; also three- P «тод o ans 370 | 85-1mp. О. 0 | 
І ; ‹ 230 — 3 A | 7550 c.p. M.F. 9 i ros v), 
m Bois о uH and к еы | ES y. ae 231 | 196 5 di + 2 {| 
FE 1 Жи зан р 90 & 160 e | 396 M F. G ( 508. each per ann, 
! 440 | EE S рее, i 
b^ к 29 D : 
P Мои 420 | 200 50 | None 5 M.F. 3 | 35 — £2 А " 
| OSs 25 T | 
| ETE is 230 35] None | А; 9. 215 а 4 { 
И 440 to 220 & 676 | 320. | 13 МЕ 
Vi eve А ‚Е. 90 | 315] за Hu П 
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Manufacturers of — 
STEEL PIPES FOR STEAM MAINS. 
STEEL TUBULAR TRACTION .POLES. 
STEEL CASTINGS. ELECTRIC WELDING. 


| Castn: T Electrolytic Alkali Сэ 
Ist Mort. Stl, Debs. 

| Elect Development Co. of Ont: 
Elec. Supply Сэ. of Victoria 5 per 
Ist Mort. Ds b. St. "PPP sese Mui» 
Indian El:c. Sup. & Tras. СО. ««« «eve? 
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2 9,000 | Refuse .. 
Laden pu 

5 рм, бу... 23,000 wp om] 

nomie (1) E ixon’s A 

б Хопе .... [Anthracite 
Веапз 

2 — 14,000 pa oe 

con. 

Shipley fi 

3 кз 8,400 ж 


| В, & У. (1) rough 
3 B.& W,|92,000| Se:teh 
washed 


| nuts 
5. Lancs.(2) 29,500 Нага steam 


B.&W.(3) Nutty coal 
2  Loco....| 4,000 | Slack ... 
2 -— ECL ... 
dry backs | | 
.. None 
T TA Antbracite 
Beans | 
: Anthracite 
| 
None | Town gas 
| Stirling 10,210. Coke ... 
2 B.& W. [13,000 | 


41, Oswald $ 


Nile Street, 
Winchester 


№. заа 


2, L.A. 


192-tube Green economiser. Meldrum forced draught. Hand stoking. 
tonand electric feed pumps. Alteraators on separate circuits. 


Weir, Worthing- 


No superheaters or econs. Exhaust steam feed heater. Forced draught with regenerator 
for destructor, natural for coal. Injector and feei pump. Worked almost entirely by 
refuse, since the battery was iostallel, Clyde Valley Power Co. used as standby. 

160-tube economisers. Naturaldraught, Proctor stokers on Lancs, Hand firing and superheater on 


Economic. Cameron feed pumps. River water. Two-cell destructor with Babcock boiler, High- 
field booster. Two dynamos to each engine. No free wiring done now. 


С.М.В. balancer in station. Overhead mains. 


Green 93-tub2 economiser’. Induced draught. Hand firiog. We'r feed pumps. Free 
wiring. Nat. Elec. Construction Co. psy charges on capital borrowed by the Corpora- 
tien. Motors hired out. 


Sugden boi'ers with superhtrs. Forced urght. & mech. stokers. В.& W.chain grate staker, 
with Joseph's dumping. Supp y giv nto Caterham, War ingham part of Whyte eafe. 2 
Hall pumps; Koby beater. Free wiriog: 64. per д“. per lamp, er 7d.per unit, p'p t. mtrs. 

Undertaking transf. to Kent Power Co. Jan. 1, 1905, K. E.P. Оо.:я stn. аё Frindsbury. Commenced 
supply Jan, ist, 1907; System will be made uniform for distn. at 230 and 400 volts, N» free wiring. 
Mains extended to Strood. Town water for make up feed. Water for condensing o stained on site 
four feet below ground level, 


B. & W. boilers fitted with patent revolving grates. Папа stoking on Lancs. Green economisers, 
Natural draught. Worthington pumps. Own water. Kettles and small radiators i..stalled. 


Natural draught. Hand firing. One Weir feed-pump and 2 Sirius irj »c*ora. 


Naturaldraught. Hand firing. Water softener, Berryman feed heater, Free wiring at 7) p.c. per 
annum on total cost. 54. or 64. per nnit inclusive. Motors at 15 p.c. per annam, including mn in- 
tenance. A ар! wan piron to Chesham Bois from Nov. 26, 100) anaer the Chesham Extension 
Order, current being sold at ба. per unit for sighting. 


Free wiring at 5 per cent. per annum on outlay. 


Dowson gas producer. Motors not hired out. 


Hand stoking. 


No economisers. Natural draught and Crosthwaite patent fire bara. 
Live steam injectors, and Blake and Knowles feed pump. 


eg 
^ 


< Ir 3 


“ em 


TA n I. 


ELECTRICITY SUPPLY 1 МОЕВТ/ 


ge Voltaj CONNECTIONS. E Ns: 
ration and | Е 2 Station Kc Appr. Total No Type & Size of Public Lamps | Max, Pas 
9 | don. = | Voltage, at Con-|O nnections Incandescent. Motors. Load ue 
Termi: [Рейге | B= Eneiosed. y О Carbon. (АН, P. | mode Торе 
sr | nals. | Kilowatts. r= = Plone, | Metal Filament. | 1 leer annia. 
—— | | 
Rai ormer sub-stations,| 50 2,000 | 200 | 8375 | 114 E. 9 100c.p.M.F. 6,483. | 4,321. | £6 16s. 94. 7 11434 
| 60 watts | 9 32 c.p. M.F. | | 
Er LE oou v | 480 |230& 1,036 |- 32 Е. | -:446 0; | -228 490 | 2h рег: |... |. 54 
Ele 460 800 M.F. P CI rect] ani 
i M E анны ... |480to|240 & 443 | 10 20 25 c.p. C. | 38 166 | £18for 1 Are "y 362 
per 530 | 480 |9 amp. Е. | | ы inn | 
Б ons S + | 450 12254] — 223 970, | 141a N. 77 46 | 3d. per 125 
per 450 16 100 c.p. M.F. жа y x 
Ко бс | | 480 240 & 800! 100. 178 C. | 193 | 9 Contract | , 577 
Pe | 480 44 M.F. | | | £572 
E Xa TEE |. | 950 | 995 © "Nona 8N. | 1] 15 | 34. per 99 
E | | І | 31 MF. | unit > | 
Uy ААРАУ С" om | S10 240 575 | None | None | 29 163 et | 9 460 
ре 
і ‚ 4-м о é | | | 
Р winglephase die | 50 |5,000 | 200 О: WOME, | 1,800 9,8290 | £22ares | 12 12,100 
a | | | M.F. 45s. | 
E нее is 230 9 | None None IIT 4 84 | 7d. 1} | 143 
у 0 nd: p | 
дня 40 |2,100 105 & ТЕ РЕЙ 190 1,227 | Are eis | Б. 4190 
га sub-stations: 9. | 210 | Ace Е 45 kw. | pe M eA 7 
Mares To 50 2,200 200 70-я: 358 | * 
{ transf for ts 50 97 30 70-watt 358 | 1,100 #20 4 1750 
| 15 атр. О. | МЕ 
ш and Н.Т. | 60 | 460— зам 1,230 307 C. 10119 | 11,424 лк, еә; |18 ligan 
2,000» | | | 4 Тнсз. 20/- ’ 
21/- & 41/- 
ADD ILLU 490 240 24 5 amp. 55 M.F, 236 | 185 | Are £6 T 248 
| ve | 480 E. | Incan. £1 10s. 
deca nl 250 & 230 & 14 F. | 427 M.F. . : 
i hi^ ed 160 | A у ч 66 | 198 EAE 7 320 
**9o6àe60€806604«2856506 ь) + - р "я Я = : 
vee 500 |225 & None | None 47 0 | A | 249 
l 18) to 500] sup | | | 
ИРИ es I) to 500 230 & 40-0. | T 55 | гс #1: . 
pply obtained) | 50 ui PAP Hy 98 ME T 0° | Nes аль | 29 Б^ 
e: З M.F. | 
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8 | lanes, | 182,000 D.S. Nuts 


Water-tube (4) 8 
4 T" 26,000 | Slack ... Д 
В. & W. (1) | A 
3 | Sanden) 11,000 | Shipley 
В.& W. (1) |. fine | 
P | None t | Anthra- 10 
cite nuts | 
3 | Water- 16,000 Durham № 
tube | slack | 
7" RP D | Anthra- 
cite nuts | 3 
2 В.&У. | 8,400 Bory E 
| rough small Pe. 
12 | Zanes.) 150,000) Scotch | #9 
| Yarrow (1) | | nuts 


9 | Penman 12,000 Scotch wash'd| 4 0 


and unwashed) 


| Lanes. Жы әй | 
8 | Lanes. (6) 166,100 _ Welsh ава 9 


Stirling (1) North Country | 


| Sinclair (1) | Small t 6 | 
T | Econ: (1) |54,4 Wels! | 
‚ |W'te tube (6) k 00 pros slack | | 
17 | Marine ET | 
4 Watertube | Í Washed 10 
19 Marine | single | 
à Watertube э» носа) | 
3 |Lanes.(2) 6,000 ‘Washed [6& 

B.&W.(1) beans [/? 


4 | Pack slanes. 3)9 ] 000 | Welsh and 3/3. 
век marine 71) ? Griff washed | 


+2222 9555555555555555535555555555 


ICA 


DJ HELSBY CAB 


ASHE Works: PRESCOT, HE 


uu POSSSSSSSOSOOSOSSS 2222222222222222222222297272222222:2;2 


Dep’: 


Sti:ling (1) | nuts | | 
9 B&W ... | Somerset #/6 
wee rough | 
marine small] | 
Dry-back | | "m 
3 yk 24.000 Dross |§/ 
type | 


Со. 


Г.А. 


Со. 
Со. 
Со. 
Г.А. 


ve 
GER 


TABLE I. 


REMARKS. 


Two Green economisers. Bennis stokers. В. & W.chain grates. Weir direct setin 
feed pumps. Canal water for make up feed. Harris Апӣ‹ гғоп grease extractor an 
Kennico't water softener. M tors hired out 

Green econ'r. Natural draught. FProctorstokers. 1 Green and 2 Weir steam feed pump. 
Exhaust s'eam feed-water heater. Free wiring by company. The Corporation intend 
constracting tramways. 

No economisers 2 Hall pumps. Sugden boilers with superheaters. Forced draught and 
mechanical stokers. В. & W. boiler with superheater and chain te stoker. Natural 
draught. Free wiring 6d. per lamp per qr. Motors for hire on hire purchase. 

Free wiring 434. per lamp per quarter. 


No economisers. Meldrum stokers. One Babcock ch. in grate, Orsat.Fi cherCO? rec :rder. 
Two Hall pumps. Wiring on hire-purchase, 3, 5. or 7 years. 


Free wiring, 1s. per lamp per annum. Suction gas plant, 


Superheate:s. Buby haater. Free wiring 10d. per lamp per quarter. Hire р irchase, 
B. & W. chain grates, Radiators £1 рег kw. per annum, plus 14. per unit. 


Gieen econs. Bennisstokers, B. & W. chain grates. One CO» recorder, 1 Weir & 3 H-1l 
feed pumps. Ind. draught on Yarrow Ыс. Town water make-up feed. Battery for 
station lighting. Fleet St. stn. used only аз sub-stn. Superheater. No free wiring, 

Green's есопопизег. No superheat, hand filing. Опе Weirfeed pump. One Silvertown 
electric ditto. Motors supplied, erected and connected. Wiring done. Arc lamps 
and motors hired out. Separate electric installations department. 

Pimbley economiser.  Crosthwaite farnaces. Worthington snd Weir fced-pump. 
Cooling tower. Simmance-Abidy ©Оз r.coider. No free wiring. 


Econ. Nat. draught. Hand stoking. One Ui: derfeed stc ker. Weir pumps, Warwick 
heater dc tartariser. Lime water softener. Double ‘aiff 5d. and 24d., 4d. pe: ur it for 
ar: lighting outside business premiscs. Theatres 4d. and 234. Heating & ccoking 144. 
Motors hired out. 


Superheaters and mechan'cal stokers. 


120-tube Green econ. Hand fed Mellrum de:tructor. 1 Proctor stoker, hand firing. 
Worthington feed pumps. No free wiring. No ромез to loan motors, &с. 


96-tube Green economiser. Induced draught. Hand stoking. Simmance-Abady СОз 
recorder. Duplicate feed. Steam and motor pumps anitwoinjectors. No free wiring. 


Superhea'ers. Natural draught. Hand flring. Elec. driven feed pumps. Free wiring. 


Claycross economiser, 128-tubs, Hall pump, ani injectors, Three boilers, underfeed stokers. Forced 
draught. Simmance-Abady CO. recorder. A three-phase supply is taken in bulk from the Scottish 
Central Power Со. to supply two outlying consumers, чк м. Three-phase plant is being 
insta led and condensing ран! 
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—TABLE L—ELECTRICITY SUPPLY UNDER 


a = [Voltage CONNECTIONS. 
1 Я = 5 „_ | 7 Хо Туре & Size of Public Lamps 
| 8 | ррг. Total "^ - HD UL Tu Lamps Max. 
к= [Pda nim и | Motors. Е demi 
4 | 'ermi. [PUbliclighting., P= Enclosed. |, к Pa 1 Н.Р. || | 
2 = EE | mala.. | Kilowatts, V= Phi. | Metal eme | кшк | 
| | || | 
3i _ ЖОЛЧУ .. | 500 940 & ' 385 | None None 43 110 | 8 
itat | 480 | | 
sel реке т town, 50 1,100 105 & 182 23 86. 8050 с.р. М.Е. | 54 £650 sie 220 1 
= аканы fox ares 210 amp. Е. | 45 20 c. p. C. | | a 
ре B ceo ... |465to| 230 300 10 | 117 M.F. 60 | 110 | Ares £20 |... | 165 65 
= 480 | M.F. £4 
k € Distribution: | ... |205 to 900 390 40 | 30 33 c.p. 29-4 193 £2 15s. 9 450 66 
P thead 220 башр. Е. М.Е. | | 
Ser ee .. | 560 | 250] 2,579 | None |81616cp.C.| 959 724 — £3per |10 | 2,230] g 
| 1,074 M.F. column | | 
E nois dana = 220 | 220 9| Non | 10M.F. | None | + | 88 0 
р 
1 E odes « | 400,200| 1,053| 19 760 M.F. | 603 310 4d. 46 307| gy | 
Y | 5 ашр. | | per unit | | 
land two-wire| ... 2,900 210 &1 3,524 | ss-10a.0. | 170 С. 314 | 1,906 | £l8and |... 2940| ч 
Hythe 16460 | 120 | Е | 449 M.F. | 214 L 
: p РҮҮ T" 940 |230 & 290 | None None 13! 97 | Ta 11| 2060] 3 
5 460 | | ЕУ, n 
peo” onm ... |480to 240 | 1,180 10 258 80- watt M.F. | 5 | Ares £i7 | 
; | 500 | 24 amp. | Sek о T вл М.Е, ЕБ 
dos nitidis ns не | 486.1 190 382 | 23E. 46 С. 94 | 199 | ien" | 4 | 186 № 
dMormer in sul = oe MF. | mie. | 
з in sub. 2,9009 si 1, ^ | 650M.F Pda 
en al 50 200 D ip. ias 1,000 LE | 650 М.Е. 170 | 410 dob d д .. | 700 14 
а ОЛЫ, MERE ED 9 ... 134-38 е.р. М.Е) ... ^: “7 sg [D 
l | | | 2-50 c.p. М.Е. | 
| | | | | | 
| | 
ШЕ, rmedio | ' [4601280 &| 52,773 US 9m», 24 M.F. 189918 | 91.719 [фатваа 19,489 
ing transformed t | 6,500 500 ust 7} | , | $i | siamp. aron, 20 | 18 his 16 
| | | 
АТИ ... |480to 24 92 10 400 c.p. М.Е 77 25 res лз | 7 
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SLOAN ELECTRICAL С0., LTD., 


Conradiy House, 12, Golden Lane, London, Е.С, 
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ERTMIWITH NO TRAM 


Ne 3 | 
m oM. BOILERS. | PUEP.: | 
MI Lis 
uj Tay жү я — REMARKS. 
etn i Туре. "Gpr" Clas. о 
"um. р tn per ie : 
Е | в ——— — -— M —————— P EE = Lm = a -———— ——— oe OOO 
. | | 10| Co 63 Nat. draught. Two cell Sorsfa'l destructor. Water from own well and town supply. 
|n 63 9 R.&W. with ‚ Lancashire : Webster feed heater; 3 Crompton motor-driten pampa. Superh's (B. and У.) in boiler 
| | ора sor.) ^" oov setting. Snperheat from 20? to 100°. Free wirit g on rental (qnaiterly) ог dtf. paym't. 
"0 $ 64 ank for om | Texas [2 Со. 64 No heating or cooking load. 
crude oil Y 
£2 | | Со. 1 
| f: 65 da None E Anthra- / 65 Three Dowson gas generators installed. 
: | cite peas i | 
Е | Я Council purchased the undertaking of the Suffolk Electricity Eupply C». who have 
* 1 d 66 . None TH T [11 Со 66 contracted to run works. 
T | PED No economisers. Natural draught. Hand firing and chain grate stokers. Superhea*ers 
№ qo 61 6 Hornsby 48,000! Midland | / 8& 4 Сов. 67 used. 100 degrees superheat. Arc lighting special rate: £5. 15s. 3d. рег 383 hours рег 5 
їп | еа 3/6 ampere circuit and pro rata. 
Sad dl a a | 68 inm 
Dust destructor with motor-driven fan and induced draught. %6-tube economiser. 
Б Ў 69 3 ее 8,000 | ыо, а 9/ 6 | Co. 68 Wels feed pumps and injectors. Superheat 1007. 
| | 
M 16,000 | б 4 С Nat. draught. Hand stoking and two B. & W. chain grates and one underfeed stoker with forced 
nd 36 10 = ‘Economic (4) 'Nixon's Nav. / 0. 70 draught. Motor-driven and Weir steam feed pumps. Cooling towers: 1 Klein (100,000 «alin.), 
{ B&W (3) ees &north coun 1 Davenport (105,000 айз), Free wiring. Economisers with super-heaters. Special Act, 196, 
И : Йй legalising agreements with Hythe and Sandgate Corporations. Motore are hire-purchaeed, 
n try amall JO Co Producer gas. SO h.p. suction gas plant by Salmon, WIntfield & Collett. 35 h.p. Crossley 
Е # 11 T T ...  Anthra. | 11 suction gas plait. 150 H.P. ‘‘Msrsey’’ suction gas plant, by Power Gas Cor- 
: | н рога!іоп. Ltd. Heating and cooking load about 20h w. 
| ES cite n [2 Co Nat. draught. B. & W. chain grate stokers. Boby heater detartr's. Superh’s 9 Hall feed 
T НЯ, 19 3 B. & W. 12,600 Earl Walde- н 72 pumps. Free wiring. 444. per lamp рег qr. rental ; ja. N., ód рег qr.; 3amp. 9d. p?r qr. 
di grave small Atc lamps 5s. per qr. otor 10 p.c. on cost. Orsat CO, apparatus. 
| Battery for peak load. Overhead bare copper wire for public lighting. Dowson gas- 
h^ 4 N 18 ] Small boiler ... Anthracite / 0 | Co. 73 producer, 2,000 cul {с feet per hour. 
: | generat т ааш Economis Conti lied to Admiralty at Royal 
"s | ; : Chain grate stokers. nomisers. Continuons-current supplied to Admiralty а y 
м 74 3 B.& W. 25,000 Washed ЛІ Со. 14 Мата! Hospital through motor generators. Alley & McLellan steam-driven Е магів air 
шр. | , рою в. Motcr-driven circulating pumps. Опе СО» recorder. 
pearlsl'ck 15 


15 | 7 РЯ - 


23 B.&W.(19)| 490,000 | 


‘Stirling (4) | (L) 

; Ados and Orsat СО? apparatus used. Mechanical stoking all works. В. and W. chain grate. Nat. draught, 
"og "Wh 76 16 ' В. & үү. 280,000 Wehd. а 12 L.A. 76 Steam and elec. driven feed pumps. Superheaters. Economisers. Induced draught when necessary, 
Le Н.Т. current to 6 sub-stations at 6.500v. transformed by mo'or cenerators to L.T. mains, Heating 
] реаз {Р.) And cooking load 840 consumers, 829k w, 


3 B.& W.|50,000 


11 Duplicate Hall pumps. River water. Boby feed heater. Motors hired out. No econo- 
misers. Superheater. Natural draught. В. & W.chain-grate stokers. 
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—ABLE I1.—ELECTRICITY SUPPLY UNDERTAKING 


Voltage CON MHOTIO 
= og Ws. 
ELE tionand ^ | 88 |Station | clared Dp о ets ee Charge ` 7 Net | 
Hla nnectio — T Ram | Max per Ares 
REX es m. Voltage. at Con | | : * | No. of 
Н $ 868. колоть ов Е iie ое Motors, | Load Street | Рів. Con. | ~ 
= E petra Kilowatte, О open, ss Nernst. М.ғ) Total H.P, , 00.44. vamp trict lumen 
— у  — a мш. E 2° | F=Flame. | Metal tal Fil ment, | Жїр i (square Е 
к: [pec 94e | Z Eu dee rel. 8. nnum. miles). 
apiid mains....... m | | 210 | 200 250 | -... | Lok 1 | | | 
qud 7 No UTE IE 
о. 
о. Assente OPO Caen ee sene | | 500 to 250 & 6,517 ‘215 T | | : | 
Une 8 |. | 600 | 500 | None С 5,550 | 1,736] е Мыш 1,053 | т 
lac 4 pep. овна. ... | 500- [240€ 1,196 WM N | a | 9 
o 4 реб 8 0, | 5101 480 | опе | 382 237 И 6 (1,225 | gi 
tteries Elec lon by over- . (9 230 15 25 50 | | 
o. 4| per 8 | | | | MF | 3 T | 163. per .( 86] gi 
Met. Elec. ла | вое | Pu. =: | lam 
TEE | 626 | None 39 N. ^ 95 178 | 24 н | 
Mende RI 237 ME, | ^ "[ 45 | i | 380 | 8 
o 44o E 8on. Partly | 3,185 | None 7 : М | | | | 
ие (A E : 0 M.F. . 2,462 | 900 Se oe. | 12 1,005 8 
| o | А | rpm. . | 
Md С. supply to 780 |10 8amp po | 
Electric | oP 3. 400 | 375: Ar £15 у | 70 "I 
"M та (ы vi distri- 3.190 {1 10 . 2 М.Е. | |Nernat £3 103. | 
am Elre кш | , amp. M 518 | 780 | 111. | 19 1635 
о. о.о обо ово x | ota i і - 
uade | II | 1,180 None | N KW. | per unit | 
ар Ins! | | ы 10 ‚862 a | 4 1,800 8 
ро. 6 pe Sub-statione. | 1237 | 8 P | ! | | ! | 
ond 8 d Е ре Р 188 | 530! 225 ре | 9 1067] g 
ritis ML bat os | 
оер ә 1,910 | 12 10а. | 35050 | | anum | | 
( | 
EE е | F 17425 o.p. M.F, x p 55 | | | | "pm 
Do. or ee оо 3 6 10 | | | 
o т 9( зева РҮ | | 28 10 amp | 360 16 $ p. pene 1,800 | 47/6 per | 8 | 
o. ` ***ss 55044. а ge | "m Р Ў (y Г | | Z 
p I HEU ж 4 BJ JE S 4) Mh 27 
de t #7 222 LZ | ы LM y ra 
Z P LRR F dee ий J “14 и / / fl, 27 
и ve SPIDI L400 fo ГР? 2 O ML’ » f "A 
1, А / ME 1122 lit E LY ZZ A M0) / Ars LL uM / GA, A 54 
aada OR, T ИСА LEY эу? i. ee ^ "nm ив LI 2 B 2 
2° tt tf Af у. 
— — 4 x 
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f | | | І 4 78 eee eee | 78 
| 1% } | | | эзе 
"© I ow | | 
| и 79 6 | B. & W. 44,000 | Lanarkshir.. € lasgo 79 Natural draught. Chain grate stokers. 3 3-throw pumps and 
у E | Peas | Corp. econs. Fan ‘ог induced draught on peak load Buperheat t^ 550" . 1 Weir pump. Gree r 
BL || | | CO, Recorder. Motors and arcs let on hire. Speci Е. Simmance-Abady 
k 80 3 Hornsby 19 600, Shipl Co 80 . Special contract rates for stair lightin 
| water-tube | ; ир!еу | : No econr. Meldrum stokera. Two Hall pumps. Free wiring at 64, per 1 g 
il № p 8 1 | | fine slack (7d. prepaym't inclusive), and 15 per cent. on price of motors Also sped rates tar э алзы 
| ... | None | en | a ET 
a bay 220 | 81 There is no free wiring or hiring of apparatus. Public lighting 6 months in year to 10 p.m. 
"| Hu в 482 | 
y 9 | Lancs 10.000 Gr ff Hard Co 192-tube Green economi 
2 ы $ . н зег. На 
ii | Steam | 82 not duplicated. No free Merey firing. Natural draught. Three feed pumps ; mains 
= | 4 B & үү 19 800 | Screenings Weir feed 
' А . . = 9 eir feed pumps. 96-tube Green economi 
900 e. № В В 83 INS | T Local i | Co. 83 heaters, Hand stoking. Town ni ced vul _ wiring. Motors on hire. Super 
ШТ e 9 | А 
ai ... nthra- | 210kw. transforme 
: | i rs to receive Н.Т. supply from 8 А 
579. Am £15 ‚ 84 B.& W. (8) cite peas C producer, 48,000 cu. ft. per hour. Dowson producer (RP. T EAS шиш: е 
: * M . . | 1 aa 
Yen £30 i" д 4 Hornsby 18,800 | Griff | J о. 84 Forced draught. Underfeed stokers. Blake and Knowles elect 
"pm Vertical (1) slack - ое Vbi uc do Sca a pce economisers. Бебе wiring (restricted) 
IN : Г ' | | ‚ hiring done. restricted). 
13 | | 85 5 Lancs. 67,500 Hard st'm Co. 85 Two Green economisers, Injectors and 3-throw motor-driven d W 
> per unit 86 | nute 5 superheaters, Proctor stokere, Whitehe id furnaces, Natural deenght "Ws роду. 
дя bia ү Ё в * f i 
ar 5 IB. & W. 36,000 Det Walsh J Co. 86 Green economiser. Motor driven blower. Hand and mechanical 
| Bituminous feed pumps and electric pump. R. & W. superheaters. T nical stoking. Weir steam 
TM | | small | water softener. Also P i s. Town water. Harris-Anderson 
2) £25 per К 87 | В. & W. 40,000 | Main O. lI. Co. 87 Hand stoking. Gree ; vr e reaps A ae decl 
| li | А | through & А n econ. 1 Worthington, 1 Blake, and 2 Weir pumps. Н 
ТТТ | | water softr. and pur. 8,(0) gals. Р pumpe. Harriss-Anderson 
16 83 В V | through £100 and over, 135 50 c.p. MF eer ea ledh толь rd ме — OD SACR о! 
10 m 4 E 4 ‚& үү . 18,600 Small 8 Со. 88 Duplicate Ta pumps, Well water. | Berryman в prae gres since Harci, 1910. 
| annum. Natural dr | ain grate stoker ' ra ‚25 s 7} ver cont. rice per 
| | 89 Е | | coal | EHE Abad Y OU tes Peg ebd b d iere dpa есопопизег. В. & У. superheaters. Bim. 
i Tih i 5 .(3) 75 
db |. M © | Clarke í 2,000 mall... Co. 89 Supply in bulk is exchanged with the C Ti У ; 5 
А : 1e County of Durham Electric Power Supply C 
| TEMPE an | | the station at Hebburn also contains 310 kw ID EN ае 
90 pman(2) | Sub.st г 10 kw. of A.C,—D.C. transformin lant 
0 M pri ..| None X | L.A. 90 RE Hei pe vins {5 kw. of A.C.-D.C, transforming plant. Heatiog $i SIM. 
| | Ө g oducer plant. Double ram pumps for ccolin x : 
3 8 HP. gas engl nre eda € g purposes, feed from river. 
200181 | s| иже 12.000 atrae Ш А S HP. gas engine fr working air commprestor pump. No free wiring. No motors 
{19 ТЯ — 2 ; à ids а | 
{ #134 Тя Stirling (1) 2,000 lack, Welsh! 4 ° 91 192-tube Green economiser. Meldrum forced draught. Hand stoki 
(160,000 | , Small matic. Two motor. driven feed А nd stoking. Underfeed auto- 
| 92 Е PME мы, | slack & " range dor hotsnd cold. A рер», one injector. Steam feed (Thwaite Вгоз.). рар 
TEES UE 3 B&W. 15000 | Co z . Froo ectrically driven scraper on economiser. | 
Ars £3) 10] | ; | icis . Superheaters. Natural draught. В. & W. chain-grate stoker 3-thr 
- та | Г е 1 > АА " - } L ow " үе 
Ines. ГА 93 Neve | кж С 93 feed pump. Green ecunomiser. 6 cell destructor ty Hughes & Stirling. mosor-driven 
"n piri E А DU о. S i Й , { y 
| РР | | Suction gas plants, Robson's, Fielding "latt's i 
Anthracite no free wiring, В.Т.Н. motor generator ds i” Ebr NOD а а а A 
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ectro 


IMEEM pS Voltage u CONN BCT 
ЕЕ >Я de- 5 ЕСЕ IONS. Ch 
ELE == 0 dum di nq meme eam] ОО Г-М | “ш” Am 
be 6 sumers'| Incl. motora & Are. Ircandesront. Motors. Тю Street of Dis. No. of 
9 ! Termi- [Public lightixg. сЕ Open. Cz Carbon ad | п. | ~ 
А Lamp trict 
| ш d она. ab yep N=Nernst. М. к— То{а1Н.Р. | recorded вишег, 
асе Т Metal Filament. l iL 1. Kilowatta inum “lle, 
Electric Railv | ONT atts. um. (077 
Met. Rly. 3} pe logle-p'se su pp'y, | 50 2,000 1 110. 920. None md 9M.F 5 | | Е 
КАЛИ ntinu»us corrent ..., | «+ 450-, 220- | | S 29 | Т0 | 55/0 180 0 
а Fics иво ооо sec вое ces | | 500 ou 954 | None None 20 | 63 рег апп. г. 
б ре 4 | А s.e cae , 
Бе р VR К арры | | m 200 200 Nil ue 3 l6 ор. C. | 145 | 196 3d | \ 
per GO | с.р | 8 | nd е рег ` 354 
Potteries Elec or | А 18 M.F. | $ 
Do Spe ac steel poles 200 | 200 НО 2-5 amp. 54 16 с.р. C. 30 ! unit 
| 44 3d. per ] 
S. Met Ee, Шез distrib 68 N. 80 М.Е. | р MB: 
| | О i 
| Uc Sunderland D: istributors | js PES 3,060 | 58 116 M.F. 60 | 901 | жо nim 
Do. "5% "EMEN | 230 520 Е , l E: ing carbons + 1931] g 
TE | aS E 82 |  198| Заре | | 
re(W " ‚ | : Ц 
Be б | generating sta- | 220 4,240 | None | 10 МЕ 160 | 1.006 Nong т | ool n 
1 | MC. | n 
Electric wowire distri’ | 00 2,350 tol 230 | 2,10) | 360 С. 20 сра | gg | p | 
end | ‚400 | 160 M.F. 0 | 331 А 3-9 11,036: 11$ 
а r ~ 
Anche at | т sub- 4 100 | 2,100 Moi 7,900: 39 96 32 c.p. C | б | ee Dn m | 
Do. 6% \ 50. 6, 500 410 3 05 | |, 07 " 1,900 Iucs. 18 à 516 i 
Babcock & LT. continuous | VOL 1600 Watt | | 3,0 | р i 
| рә. "Pref. 30008 current. ^^“ | 50 | 6, 600 440 & 12 611 ` 20 10 49 N | ©» 51 | 1,198 per8?cp. | 
dr rate DM | & 2,200 220 | 8 8 d i and l | 908 2,324 ш x а Е: 3,410 її 
| а | otal. ne 8 one, None 100 ' I | 295 | 14 
British Wes | | 995 
100 6 ps ittery some dis. | 210 & 200 & 72 | N | 
- = | 
SEE r house 105 100 d None | СЯ С. 234 94 | £1 28 Wd. 3 90 | 1% 
о. AMEN L1^ll^l^ ("I | , | | 
Callender’ d 210 866 . None None 436 | 922 981 | f 
СЕ: ТРОПИК | 460 1225 & 115 9 2C 5 { T | 
| 450 30 „рег _ ‚ 101 
Сааб, | 101 N. : 101 
о ertt rro sn | беа 220 & 245 None N | | unit | 
и. ТР in 440 чё 100 | 77 | None | 2 | Mw 
‚ Cromptor ; 5 ormers 2,000 ` 100 20 м | | | 
{Davis & mers’ premises | э, one рер, 1 | 70 | #1 тв, 6d. 199 | 10 
| ib ne HDI 130 &: 460 & 1,853 27 10-атр. О.’ 236 M.F. 50 c. p. | | pr. 1000 hrs. 
pi 240 230 | 3 1C-amp. PEDE 100 c.p. $50 578 £17 arc anl 3 9 600 til 
6 260, 230 | — 230 | Pot | ЕТЫ 
Ро 4 | Bi 128 M. F. 991 | 9 mun 30. 
ше ZZ 220 | 200 | IMEEM 05 
dm о L1"^eIlll ILLI 2 ^ . Я 
| Do. 6 | 115 ^ None 36 M.F. 15 | : Special | |About 4 66 | ЇЇ | 
Electric wire distribution 100 12,000 | 100 | | | 
Do. 7 ^3 100 None None Ч | 
Do. i Е | None 60 None E 150 | ff 1 
Gener беоооо оо ооо оса оео оао d 
| ги | | d 00 | 240 240 | None MU 5 49, #15. | 1} | 180 | fT |: 
Do. о 400 to 200 & 1,012, | 0 leon | | | | 
| м * bsub-stations, 2-wire 500 400 None 170 50 iu 355 375 £2 10s. 48; 187 n | 
| {2о. ‘ar, serios arc lighter. 77 2,100) 105 1.744 ыы ' for 50 c.p. | 
Natior . ’ 81 a м К. 55 w | f 
B. att nh Arcs 1 
| к ‚ alternating, with n arc poats — 316 992 К=з 3 1,280 | 
ee жениш 100 2,200 110 & — 199! цо, "т oye a | 
| simpl 220 ' None 60 £514 pa.; 1 160 | 
| PEuBE^ 000 о. = 7: р. | 
ко | 250 их 987 Nona | Eo | ^ incluaive | | 118 | 
ске А | 7 ә 47 
De > miles of lead 220, 440 210 & ® | | { 286 1} | 381 
| Do ples, laid solid for pwr, 930 90 | None 55 МЕ 60 5 T 300 | fT 11 
| pe and two-phase.. 5) 2,000 100, 20 23,590 | 100 ep Nd SE ш | | 
o J.G. stations 9, 729 | 
illa | p^ | 4 14,400 8 900 | 114, | 33 | 7,850 1% | | 
per unit | 


| 87} 
3 ы | Castn ar | 
pitt Mart 25 Оз sbs +s РЕ: 
.. ect velopment, 
‚ [St | 5% | Elec. Supply Co. г. Victoria € ‚рег С 
Ist Mort. Dab. $ wx. que 
Ora: 


8% 7:5 T г, | Indian Elec. Sup. & Tra: Co. 
Кие г lie Elea броні ҮЧҮ 
1375 KEII Ei 0/71 D» 6perQCt. Cum, e.i, 
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TABLE I. 


| D е 
x ^ FU a IGasworks 
ID № BOILERS. "diowned by 
d fi E ^—711 „га | — REMARKS. 
‘ed м“ u 
рш а e Maret) Class. |р pany. 
з ош d №. | Туре А к= Е mE E Е 
ПИЧ П m Co 94 Steam plan* has been taken out, and Dissel engines ір КаПей Provisiona! orders 
VES 94 None rude oil Е confi med by Parlixment, 19, for large extension of агза of supply. 
, peram. n 95 Free wiring 1/ó par lamp pòr annum. Suction gas plant. 
ps] Anthracite | dus 
95 ..| None '" | Washed | d coal fire 
К beans С Green 72-tube economiser. Meldrum forced draught for destructor ап соат; Ine. 
y m er 96 9 | B. & ү. 12000 Coal & · о. 86 boilers. Hand firing ко. Meldrum Simplex refuse destructor. No free Dg 
t . as No motors on hire. Noy superheaters. 
Ti refuse | тәп domestic irons. 
| 3] р | L.A. 97 
fl 97 see eee eco Gas aoe 
"nr | 96-tube Green economisers. Natural draught. Hand stoking. Weir feed-pumps and 
ho aes Fraser dry 40 000 Slack | 1 Со. 98 injector. Make up feed water from town supply. Masson & Scott water softener. 
ons 98 5 back (3) |40, SOS А Wilskemp smoke consumer. í 
Ld ten 1 Co 99 98-tube Green econ. Natural dranght А10, Meldrum sored Peta еде 
di a. ru . . Steam and motor-driven feed pumps. free wiring "Lors. 
"= 1:99 | s | B & W.|15,500| Welsh | о) : пере 
4 a 
зу small 160-tube апа 192-tube Green economisers. Hand stoking Induced draug ectrically 
Хо 100 9 | Lancs. (2) Best | | Co. 100 driven feed pumps. One Stanhops ani one Doulton water sofcener. 
3 1 У . ees 
В, & W. (7, Welsh C 192-tube economiser. Natural draught. Hand firing. Two Weir feed pumps, 1,500 
- : 1101 З | Laves. [17,700 | Washe:l |] н 101 gallons each; 
И Реаз | LA Two economisers. Proctor stokers. Traction supplied from separate station. Motor 
pu 1109 | 17 |B. & W. (6)110,000 | Welsh . в“ 102 and arc lımps on hire. : i 
ИИ » - | . Calvert economisers. Hand and mechanical stoking 
o | Panes. (11) Slack... | _ № Со. Sma) 103 DUM RC WIR ee One CO. recorder and One steam meter. Steam 
д л „1034 20 | Lanes. [192000 x 5 Ы feed pumps and injectors. Extensions in progress. Motors on hire. 
| iac у " jlers. 2 Hall feed-pumps. 
i elsl Natural draugnt (2). Meldrum '' Koker” stokers on Sug len b»ile | s 
'194 3 ! Watertube [1,500 washed pea | о. 101 1 Chain А а оп В. & W. boiler. Hire purchases of iostallatioas by arr nge 
Е" ‚ Sugden (2) 2000) ns ' = ment. 
^$ 21 | ня »| Co 105 Assisted wiring. Power obtained from the River Greta; effe:tive head 27 ft. Street 
ы 105 iai None Zr None lamps on during 9 m: n*hs of year only. 
lA Superheatera. Natural draught. В. & W. chain grate stokers. Hall feed pumps. 
: 106 3-B&W,. .. Eng. кам 105 Motors and arc lamps on hire. 
| dross 
| | * 1 г annum. 
iu 107 Crossley | af дайга | 4 Co. 107 Free wiring 1s. per lamp pe 
СА si as plant о | 
ine Баз] | | single Nuts B | Cor 108 No Free wiring. No motors hird out. Hand stoking, Forced draught. 
\ ::108 | 2 BL | = [Arley nuts) P ОТР. 
Chalmers | Gas coke... r t t d Маз fra» wiring. 
| ; Expended £1, 200 оп ‘ree wiring, but not at present ng 
U Co. , 

à ги 109 1 Гапев.... 4,500 ее Sere 109 3 Bennis stokers and elevators, Town water. Council undertakes free wiring 
ИД: h k D Co 110 d recie ат AL y per é nt. per annum, 10 yea в hire p иеде. М tora 12 pér о, 
5 Lancs. (3 ? Whitwic ^. ré years. 19i AAE. nnum 10 years’ hire purcha.e. Percentages reckoned on cipital cost. 

E i 110 4 wita Ua 26,000 deep sea for 5 years. 13} рег ceut. per annu 
A 1 1 esr а) ЧЁ чем ег. @ | Co. 111 Natural draught. Hand stoking, Feed pumps and injectors. Also hot feel from 
OE 1 2  РГахшап soe — set & thro’ &| exhaust injector. 
cb Economic | thro’ Welsh | 
jam 112 9 Vertical, Also | Slack | None 1 1 9 Whitfield gas producsrs. Dynamo Ъ 316 drivea. 
veld, TT e qu О.р, Whit- eee а . E. 
дш ol | field pressure Anthracite | : Vater power going to waste all diy. Now installing 100 h.p. E:char Wyss t:r ioe and 
| 113 1 | Ledo ә . Coal Со. 113 Brush alternator. 
ШШ j divae Ex ыы oki read. stor; water from town and stream; 
М: draught. Hand stoking. Feed-pump and injector ; water fro 
114 1|B& үү. 2.000 Steam | D Со; 114 DM af varius c p.'s stocked at works. Compaoy’s staff authorised to do smalt 
® м P^ Wow tripling Corporation do wiring for cash, supply lamps at v a ovar cost price and sell and 
; "PIE t C fix motors. Cooking and heating at a flat rat» of 141. per unit. Gas producer. Oa 
T i 115 4 ordi | eee ee Su. | Е Ts 115 hiriog scheme.  G-een's economiser. Hand firing. 

[EN сисе 2) я Two 8, ` Pi T 8-tube Green econ. Natural draught. Оле CO; recorder. Three Bennis 
| 2 | tenon үт Steam slack.. 0 Со 1 1 6 daba nu еа : Two Worthington э wal, and Blake 6199 gal. der" ришва. 
T - s | " . - x "nter з йу to 'he otor cars ( "xclters, "Iu aT. d в 
ce 116 í [Bellies (3) ау | perg сае des S erred matty Conti ifa for the corporation, radiator, &c., tolaling 898} amps, 

ар В.&\ү (4) | Darham .. 
J | ti C d draught as standby. 129 street lamps extinguished at midnight. 
1, | 117 | 2 | Cornish Slack & А Со. | 117 | induced araug 
| ornis baa Slack & | Да 
ni a4 1 P 
| coal ' d draught plant, driven electrically. Electrically- 
i , Green's 120-tube economiser. Induced draught р А у 
те 118 4 E ‹ оо 6) 8,000 meer Bull p Ce 118 driven feed pump. Hand st >king, also chain grate stoker, | 
: 6,500 Ansley Нин ‚ү Hand firin, Two Hayward-Tyler pumps and injector. 240 H.P. 
lc i Large 10, Co. мша Р эт Гехаз oil fuel. Free wiring at А. per unit extra, min. of 13 
2 Economic 6.000 Di wel engines using 
h | Ve units per lamp p annum; 2j p.c.cash discount, to all consumers. Motoracn hire system. 
| erac г] conumisers, total tubes 2,328.  Bennis and Babcock chain-grate stokers. 
petroleum & LA Five Green есопо ' x laduced d ht Weir feed 
M 120 28 | Lancs (10) era c de 120 superheaters. СО, те:›гдег and Lea water recorder. Induced draught. Weir fee 
j B. & W.(18)| | [0 pumps, 


advertised throughou , | 
the most powerful methods of publici 

Contractors wishing to share in the re- 
' sulting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


The General Electric Co., Ltd., 67, Queen Victoria St., London, Е.С. 


т 
* 


oe — =] 


PE ad 
" 


prm ЭР 9 s 


- TABLE I.—ELECTRICITY SUPPLY UNDERTAKINGS 
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| 


—— ———————HHáüuü—— —: 
PE Voltage CORNINIEC'TIOI S. | Charge Net | ^ 
vati а 5 т’ аса lAopr. Total о: Туре & Size of Public La ED Area | 
Heu and 3 v Moles. ега A nections TYPI TB reum" mine | Motors. TE Street lof Dis. No. of 
2 Es sumers' Incl, motors & E= Enclosed.. C= Carbon. | er Lamp trict on = 
i | Termi- Pos lighticg. o en ^ N=Nernst. М.Е Total Н.Р. M pinus per (square Summers 
1 0 nals. кона. | F= Flame. | Metal Filament. i | Kilowatts. _ annum. miles). 
eese cere | eee | 460% [280 & 636, None Мопе | 400 932 | N | 
1: оша 50 о pis 9,225 None None 1,289 1,830 None 13 3,539 129 
nre distribution 12, ! | 
{зр ы» мере зе P 1,500 ’ None None 1,042 460 | 2} 350] 193 
T | | | | 
16e vire S} stem Drs is ie 159 None None 130 125 | 16 124 
— e 4168 230 | 4M None ML 12 130 | 206 | 105 
tion with trans- | 100 . 1,200 220 & | None 3 : 
1 | ү, | 7 $ 130 126 
16e dia 480 | 230 510 боб | Копа 150 320 | £26 15s. 9à 250 19] 
a. O. 
Я two-wire dis- | 980 & 220 & 1,750 None 105 N 95 i 
1 460 440 3 M.F ME em 2: 900 | 128 
ЕРТ КОСИТИ 230 to | 23 126 None | 84 16 ср. С 8 46 | £1 9s. 6d. ә 
1 950 22 ерм Е AM. 
1. Three-wire... 230 & | 230 N | 130 
‚ 460 | | 
d datu | 230 | 220 84 S 5amp. 20 C. 3 53 | 3d.and Jus 82 1 131 
1 | | | | | Е, | 140 M.F. Contract . 
we (oS 230 1220, F | None | D K X 7 41 M ..  100| 199 
| | | А | P. | None 16 | 35. ws Т 
Tapuae о 510 _ 5,624 432 , 274 2,697 | 2,400 | £18, 26 33 11,497 | 193 
| | 'arious | and £5 | 
РИТИ | + 2506 20 &| 5,000 168-10amp.| 9С, 4190 | 1,834 | 19. — .. 560] 19 
| | |,900 |d80 |. . " ^ 1268 M.F.&N. | | 
Tastormers d 83 | 2,000 | 100 | 8,258 16 None | 350 | 1,930 114. per unit 0:77 4,888 
| | ) | | А | 
Testor, at Bt, James | 46 16,00 | 9,00 
Türgenrskiphes| 50 | .. 100 &] 18,840 1190. a 
Ее з dis 200 | 17 E. None 7,000 6,404 | T 0 61 
1% motor-gen'rs | :** | vee | 16,410 NUS None 8200 | 6,952 | ло | 1:0 


зоп. curr. distn. | | 
i | 342b. None / 22 
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m 


Ам 
Der — BOILERS. — | FUEL [anvon 
n E» | Total | | P э by. 
dy ^ — | ‚ка — 1 
umi No Type aper Class | per Local Auth. REMARKS. 
per (deli = 
— Суы | hour. | bnnid Company 
E | | | | 
Vertical for | : L.A. 300 Н.Р. of producer gas plant installed. Motor-drivea air compressors and ce 
| 121 1 Gas Plant zy. d P б | 1 121 pumps. Steam driven Roots blower. ыш кады 
ZI 
14 |Watertube(6). —— Leicester. . L.A. 862-tube Green economiser. Meldrum forced draught on all boilers. Altern 
7 | 122 и | еше Prid 1 122 parallel. There is no free wiring. Lea water feont der. ators da 
A a slac 
“ooit | Rtirling (1) ар 
3 ng 36.000 Lanes. | L.A. Green economisers. Injector, Blake & Knowles and Weir pumps. Harris-Anderson f. 
1 23 and r &\ 2 | slack 123 purifier. Meters and indicators free. Motors оп hire. Town water, Mechanical иЗ ада 
р | (2) | Chain-grate and Hodgkinson stokers. Arc lamps, &c., оп hire. 
2Campbell . Anthracite! gd First 
124 "^ [Section Gas City ia 124 DE 
m | generators оет à y 
> В. & W. 9,600: x T Co. No economisers. Natural draught except two boilers w'th Crosthwaite furnaces 
! | 125 3 | | : oU pack І 125 firing. Buffalo injector. Weir pump. Peu 
Г ] d i ee е. 
T — M $us J| L.A. Dusk to daylight supply to 90 per cent. of consumers. Remainder supplied by contrac 
| 126 , None | жо | | 126 by meter. No free wiring. Head of water on turbine 30 féet. n wm Y 
you. | ru 
127 3 | 8-H.P. "m дш ы 19 L.A. 127 Three Dowson pressure gas-producers—aggregate cap wity 750 H.P. 


Peas 


Slack ' 4 Co. 128 


Пи | donkey | 
| Stirhng 92,000 


к" | | 


No economiser. Natural draught. Babcock chain grate. Weir pump and injectors. 
Town water. Free wiring, &c. 


[y 
мә 
Qo 

to 


MacPhail and Simpsons superheaters. Goodbrand ecmomiters. Induced draught 
Hand and mechanical stoking, Composite steam feed pumps. Motors and radiators 
on hire or hire-purchase, 

MacPhail superheaters. Nat. draught. Hand and mech, stoking. Vertical tandem 
compound feed pumps. Well or town water. Motors and radiators on hire or hire. 


Hornsby | Midland | 


16 | Hornsby | Welsh&; {| Со. | 138 


' Midland 


129 9. | Cornish (1) 4,900 Welsh | 14 Co. 129 No economisers. Natural draught. Hand firing. Exhaust and live steam injectors. 
Гарса. (1) steam | 
| р 
130 2 | Lanes. em e ce 130 | | ) | .... 
H 
“l | Tubular D| 18 North | 14 
| 181 | 2 mu | 1,800 Wale 19 Со. | 131 
al V x | 
" a 132 | p . | : u Slack " ] | Co. 132 No free wiring Motors hired if required. No economisers. Hand-tii1ng. 
ài а: | $ 
i 133 9 B&W. 99,000 Е ру WU Со. 133 Two 256-tube Green economisers. Natural draught. В. & W chain grate», three boilers 
| >| vin поре ате. масов " СО. recorder. Welr and Hall feed pumps. Town and 
LEM E ЖЕ i well water. See also Note. 
134 8 | B. & W. (4) { 4,000 Small | 1: Со. 134 2 elec. and 2 steam fans for forced draught 900.pipe Green econ. Mech. stokers on marine 
К | Marine (4) Coal | poe ie steam гес punpa. a anane, Abady " CO? recorder. Artesian well. 
O77 ee | | elec, feet pumps. А duat dest. supplies steam to elect. light dep. 1 Lea water recor ler. | 
" 135 17 | Watertu "i s Small || Со. 135 Average price 7184. per unit. An alternative contract system of charging is now in | 
| „ LA, . | 
| Climnx Welsh Steam! i 
136 10 | мир 250,000 Mid] ur up Йй Со. 1 36 This station supplies [n bulk to 86. James’ & Pall Mall Electric Light. Co. and Westminster | 
' ОР. вом. 90.000 Scotch Electric Supply Corp. 3 economisers. Naturaldraught. Hand firing. 8 Balcke cool- | 
м 1 37 16 Marine , Welsh & Co. 1 31 ing towera, each 250,009 galls. p.r hour. Lea water recorder. 


purchase. 
: Lx 1 40 5 [Economic!41.000 | Welsh || Co. 1 40 Noeconomisers Meldrum's forced draught. Hand stoking. Weir pumps aud injector 
| ’ | Small Town water. Brunn-Lowener water softener. 
AM 141 58 | B &W.(46) | awe Co. 141 Green economisers. Several CO, recorders, 
| | Multi. (12) | 
cae 142 17 В. & ү. | Rough | Co. 149 B. & W. superheaters 640-tube Green economiser. В, & W. chain grate stokers. 


CO, recorder. 
| Rough | Co. 143 B. & W. superheaters. 768-tube Green economiser. B. & W, chain grate stokers. 


воа | 
102,000 | Benth Pea | Со. 144 12-cell Horsfal] destructor Four Green economisers. Underfeed atokers. One СО; recorder. One 


20| B&W. 


13 |n. & w. (6). 
Davy Dryba. k 
(3), Stirling (4) 


l 
Mapperly | caloriuicter, Weir feed pumps. Artesian well for feod water. Three 60 kw. sete f 
Smitham ] | motors. No boosters, No free wiring. Arclamp rentalscheme, See Misc Note. О nd atation 
| 
| А 3dust destroyer boilers and 6 В. & W. superheaters, Artesian well, Air lift. 258+ 

9 B. & W. 83,000 | vee 145 misers, Nat. draught. Weir feed pumps. Sales dept. undertakes installation work te ск сопо- 
hire purchase. Work partly by contractors and partly by own workmen, Maintenance contracts 
11 С undertaken; also Hand fone > lamps, y bai | 

B. & М. (7) i о. No meter rents. Han ng. Iwo stage hot air supply to 8 boilers. Green economise 

An "o Welsh... 146 to all. Superheaters combined with boilers, Мах. 10.4 is heavy on account of lamps 

чиш) at occasional exhibitions at Olympia and White City Exhibitions. 


18 | Marine (4 180,000 E & Mid. Co. Economisers, detartarisers and heaters. Evaporative and surface condense r3 with 
ү, ) ' Counties 147 tower and chemical filtration. Weir feed Pumps. 8B.&W.superhtrs, Un icrfed те 
| slack #018 bollera Вррегђев? 39002 Esa CO холоде» ро o Бы LP 


Economic (3; 


jw | 147 


Econ'mioc (14 


1" | 139 ; Di is | Co. | 139 


а LLL 


TABLE I.—ELECTRICITY SUPPLY UNDERTAKING 


bd | Voltage CONNECTIONS. pix Е. Net | 
а б Е рг. Total No., T e & Sizeof Public Lamps | Max. Area | No. of 
ration and Ф ‚ Station | clared [АР = bee ео кирне Lamp: Bes f Dis.| 99 E 
ion. F p Voltage. еш rs коо & o. Е | xor iioi M Motors. Load Lamp | "tt 5 р 
Ё be Termi- ublic lighting.! С о: NzsNenst М F=! Total H.P. à at works per (square | ers 
x Им d Filomiits |Рита Filament, о Kitewste _ annum, omes. 
| | | | 
1. and street-boxes. 50 2,000- 100, 2 8,500 | 878 О. М.Е. 2,687 ' 4,000 1 9d. 4:9 2,302 148 
Itectifiers part ar and 400 | ; 
. Rectifiers p ся 2,200 | 258 Е, equal 9 kw. | per unit 
: Renerating at 900v. TA 220 & 200& 13,300 44 | None 1,140 3,736 14. рег unit | 1:46 4,245 149 
qu stations: 5,0C0v. 490 | 400 10 amp. О. i 
-wire cont. cur. " ' 
ek сеа 50 5,250 200 vus DU — $5 4,248 Tae xat m 150 
| | | 
ford. Tramforme | 893 | 3, во | 12838 | 63 None | 4978 | 8,350 .. 1175 | 2,804 | 151 
| 25 | nik! m | | 
Vo потопа phase 60 110,000 E 26,700 | None None | 4,400 | 9,587 e | 33 12, 080| 159 
ise, partly continuous | dd = & v yii uie | Баны Western, 
| | 
пагу batteries 220 ра 9,760 | 52 О. None 482 1,550 14. per шш. 27 3,210 | 153 | 
1 | | | | | 
- and 3-phase, 50 |500 & 230 | 11,024 212 10 ашр. 1,146 | 8117 3,20 134. per | 9 | 640 154 
1 6,000 | ~z 150 75amp. | | unit | 
trent — distribution. | |... .. 110 &! 19,500 50 12amp.O' None 2,700 6,000 £17 ‚ 0:34 3,750 | 155 
1^ and н.т. J-pbase | 220 1612 amp.F | Т | 
ery sub-stations...| ... 480% 24041 13,751 ° ВТЕ. | 3456 M.F. | 3,000 7,431: Que, | 2:85 7,802 | 156 | 
1 | 600 480 | | V bn WE | 22 | 
D e er. : 440 , 110, | 13,500 1,000 96 M.F. 5,400 4,621 lii, per unit, | 375 3,770 | 197 ; 
| and 3-phase?, | 50 5,300 | Pn | | | aud labour, ёс. | Approx 
t. cur. | ET - Е Od. x | 
н Li (sg | 8,000 3240. | 129 M.F. 4700 3,507 }19dperunit+) 3 /,)20p) JP Á 
J 7 AAA, ИР И | M MR / 
РРО et „. РРО HO df Г Ju Ni #227 2212 
AZ p Lid 4 
M | {9/500 OS GIZ LIL LL Me РИ UM, V 
77. р 
Lit MI HIM LO ZH И GEG a / Az e AM mi Wea 
4/2 ПРИДЯ, WY WZ, ПР 7 A 
unie ra = „. LOM GLO U9 lie и [I9 ML’ MO И ИИ Ly 
| РР | 
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= — IGasworks 
BOILERS. FUEL. {отпей by. 
— — ыс L.A.- == 
Tot | Ж LoealAuth > REMARKS. 
_ No Ty Evaporative! Class |ре Company. 
| ре. in le pee (del. - 
bur eas НЕНСИ See ЕН 
P Я Part superheating. N isers. Worthington, Lee, ; 
| Co 148 TAE und well Head stoking В & W. coal ean a nore TEN га ра" B and W. 
148 21 | K a 218,000 Small | chain grates. Ados (Оз recorder. Seea'so Note. 
B. & W. econs. Granger steam jets, forced araught. Rand stoking. Steam fed 
| Lancs. (8) | Co. 149 pumps, Chapel-place. Also supplied in bulk from joint station. (See next entry). | 
149 8 B. & W. | 102,000 Best large, 4 a 5 
| reen econrs. Natural draught. ? “Sarco” eraught gauges Bennis Miller-Bennett ch 
Welsh | Со. 150 gra*es, Steam pumps in duplicate. ?Willans-Parkec!00v.45kw.excitera and motor du n 
150 11 | B. & W. | 200,000 | Midlands | 3 E Thermal storage on 7 boil rs. Simmance-Abady СО» recurders. Deep well water 
83 У single phase for ligh ing and power: at25 “thr-e ph f 
| small Co. 151 pecus o ee ce $ phas» for power 
| | sing'e phase for railways. Опе CO?» reoorder and опе Lea water recorder 
1 51 99 | B. & W. | 525,600 | Large Welsh, à 
: я and Scot. h | 
D. Paxman washed nuis| | 152 Sub-stations : Moscow-road, Fisher-s'reet, Tower-stre t, Norfolk Cres. Mews, Brook 
‚ Qo. ews, Randolph.road. Patteries in works and sub-stations. 28 Babcock " 
| C didi dedere batur S COL тоа аиа Ран 
underfeed stokees. ve CO; recorders and draught gauges. Contract tariff for 
152 56 | B. W. (40) Welsh and Giang Ned. wick 3 е price рег annum plus 2d. per un't to amount of fixed 
Econme(/6)  ''' [amall slack | с i 
i Co. No economisers. Natural draught. Hand firing. Worthington feed pumps. No boos- 
| " ГЕ 153 ters.—See also Kensington ard Notting Hill jo'nt station ab»ve for bulk supply. No 
153 4'B&W. Рб Welsh | jree wiring; no motors or radiators hired out. 
| G . Netd ht except Stirliog. B & W.chai tos, lectrically-driv 
нү A steam Co. 154 pumpe and, njee. Weir ateam ри: nps. Айо ae Eran i _Blgctrleally driven Chorlton # throw 
9 ._ "m 79 000 arge slac ree ed with pairs f Osrams. Superheaters. Bee also Note. 
Stii ling (2 
154 EM (2) : Fine slack | . Co. 1 55 No се Папи! draught. Hand stoking. Partly supplied Ip bulk from Сеп. 
Chapman (LH tra ectric supply Со. M. tors and arc lamps hired out. Mechanical stoking 
155 27 | Poco (5) а nean Bod | pare Babcock and foar Economic boil-rs. 
cono. an › onomisers. Induced dranght. Chai te stokers, CO, recorder. 
B. & d (8) slack Co. . 156 Steam and "lev. feed prim ps. Connell have ргеһалей the Магу опе portion of Met, Elec Supply 
| ' | 8 undertaking. N celwiring. but 'h 
156 19 B. & W | 216,000 Midland & ] ^ pius 24 KW. See nnn Note. re eh - s p apparatus, Heating and ng 
2 rc lighting system throuzhcut all main roads in parish, designed s> that every altern 
| Scoteh J | Со. 157 а n ftd ош our tenen mains, also from alternate generating stati ТА Natural 
11! | В.&%. (5)! 1 9: raught. Hand stoking. ''OOrsatt'' CO? recorder, Four Weir pumps. — Spec!al Act 
157 10: Мале п 2570007 Ы 1 relievi: g from nu sance. Lea water recorder. See also Note. E : 
“| Lancs. ()*.- Р steam Co. Arc lighting off Н.Г. 'bus bara, Two econrs. Hand and mechlstoking. One CO, re. 
B. W. Ma. (5)* | 158 corder. Three-throw and Weir feed pumps. One separately fired SUR Шар Town 
158 17 E 142,000| Scotch | water 'or make-up fead. See als» Note. > 
И Со. Exhaust steam feed-water heater. Force draught. Mecha^icals'oking, “Adas” CO 
Wrta. ша) Nuts 159 recorder. Charge for energy includes free wiring, maintenance of installations ne 
159 6 |Economic|33,000 Midland С renewal of lamps. Partial ^ulk зар ly. 
р | 0. Kconomisers. Hand and mechanical stoking.  Nataral and forced draught. Two 
1 slack 160 CO, recorders. Lea water recorder. Motor alternators for station motors. Five steam 
60 13 В. & W.(11) 130,009 | Slack... . pumps. Bental wiring; motors, arc lamps and other apparatus let out on hire. 
Stirling (2) d Co. 161 Supplies Lewish im Peugedud parts of соок агаи and Camberwell. West station: 
j: oi.ers with chain-erate stokers 2 with s'heaters. New station: S'heatera, G '" 
161 | 6 B. & W. 66,000 ИРЕ: | br сте induced d aught. К к 
) 199-1, ree on, Induesd draught. 6 Vi stokers, 2 B. г. с : 
i3 | B. & W. 60,000 Co. | 162. [ое бане Ist desunt; 0 Viewra stokere. A A clin шана. Hall feed pump. 
162 8 | В. & W. 148,000 |Kingsbar y о ое 
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The most perfect system of conduit 
wiring. Recent improvements include 
the smallest and neatest water-tight 
y. | switch on the market, with dolly auto- 
matically earthed and an automatically 
earthed wall socket to comply with 
the Home Office regulations. 
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~AABLE I. ELECTRICITY SUPPL) 


5 Pd Voltage COIUPNEGUXOIIS. _ 
- eration ал БЕ S . Tota] No.. Туре & Size of Public Lamps, 
А) Чоп. ^ | Voltage. at Соп. ui uec Arc. Incandescent. | Motors. + 
— | ES | Termi. | — | 0 Open ^ |N = Nernst. Wi = Total HE | 
= a = ie 21 у ыу | nels. > те. ^ ira Filament. | | oe ан. 
ric Ё | | 
Bo МУ ТЕЕ 480 240 12,560 | 2% 158.0. 108 4a. М. | 
P аво | Ер gear 510 | 091 Same as о 
| | 68 7a. F. | ? 32 e.p. M.F. | private 
1а | 10 100 watt, M.F. | 
c "urrent distribution. | | 400 200 & 14.880 | 378 | E E i | 
jamosand н.т. 3-phase pr | 400 , í | 4,097 £22 About 
: eurrent distribution | : | | ‹ ess 4 Ч 
ri латов, &c., Фе. ... | 400 ek 11,139 | 584 | 139 ne | 8,046 £22 oie Near’y 
А зггепё distr butiun. |. | less " 1 sq.m. 
| wnosandH.r.3phas с. | 400 200 &| 8,110 None None y 9.975 ет 
- | 400 s | 9 | TR rev 
r "ich and Plum- |. | 499 910 & 158 146 32 c.p. | | | 
cosas оби 4920 - 9-11 am | ^ | 
i E distribution | B9 16,600 | 0 0. аа Ё. iso ME | 88 | газ | ак E 
DUREE TO TER dias ... | 220 & 220 &| 1,091 | 185 114 Various 162 | 494 Ares £18 "P 
| 
í 440 | 440 10 amp. 
| вена T .. | 8990 1,460 2E. 65 | amp. М. 300 527 E iai | | 
14051220 | әт Peer d реш. | | | 
д ХФ. to 22 / 95' М 12 200 c.p., 38 100 a | wee ee ae | 
480 | 440 d Meu 1994 378 24, |415 317 i 
EN EA CE EET "A 230 | 230 65 | None МЕ 61 per unit | | 
| | . Š 23 44. int ME | 
ENT RTT . |480 to |240 & 586 N 71 50ер. M.F. Р | 
Mrd ger. one Ме rb 106 92 EI JB | 3% | 409 | 
mating. Transformeis 2,000 | 1 99 үч | | | 
Т". 2-wire distribution 100 | 00 194 None P ^ p 91 | £2 10s. Ext 204 | 
1 ... | 250 | 220 Varie | per 32 c.p. | 
Severa | 
| 90 c.p. M.F. v? | | 
и ... |460 to 230 & (80 90. 0 MF - | | 
1 500 | 460 T3 ELE y 00 370 | fide en | 40 | 530 | 
бе ааа ee TE аа TT 460 230 235 None 17 pe ' | | ia ise. d. | | | 
А (8 M.F. 130 | 710 | 35/0 By |... | 199 
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TABLE I. 


REMARKS. 


HE l.and | „Smokeless |. Co Thrae 224, two 320-tube Green econs. Natural and forced drauzht. Hand an 1 mechani- 
163 4 вам. 80.000 к=к & | 13 * 163 cal sto . Weir feed pumps, 32.000 gallons per hoor and injectore. Balance of power 
| Marine ' bituminous is obtained from Council's dust destructor. Interaal superheaters, n» free wiring, 

iN Mo 3 раза dise ' 66,000 | hiring-out scheme of motors not yet a*opted. See also Note. 

2 beoc Я ht. Hand stoking. Р ,W d Worthi feed . Feed heaters by exhiust 
rad ; 18 o irm 105,600 | Welsh и йек RE. focelvad from сатар ИКЕН о Со. "nri x volts, DRM: maid t Кузен 
ыы 2. formed by 4 Oerlikon motor generators at Davies-st., and 4 Siemens & 1 Dick Kerr at Duke-st, 
D SPESE and induced drei Hand мош, Welt and Worthing.on food pumps,” Green 

` С м К г $. . E 
Beo xs 164 20 Return tube 120,000 Welsh 164 sconomtser: Power also received from Central Electric Supply Со. *t 6,000 volts 3- аве aca trans- 
: mee Co. formed by s motor generators, 4 Oerlikon, 1 G. B.C., 2 Sienunsand В.Т. Н. Capacity 2,820k w. T tal 
br | capacity, steam and moto. generators, equais 5,4gjkw., | 
Е Replaces station in Milibank-st., shut дома June, 1910. Nat. draught. В. & W. stokers aud 
i 4 B. & W. 0,000 W ] | ) economisers. Weir feed pumps. Power also received from Central Electric Supply Со. nt 6,000 
r езп... volts 3- phase and transformed by motor generators (2 Oerlikou and 1 В.Т.Н.). Capacity 3,000k w. 
Total station capacity 6.600k уу, 
xd | Davey Рах. 42 000 Hand stoking. 5te.m-driven Worthington and Weir feed pimps Plumstead and Globe- 
a | 1 65 í man loco. , : ough m 1 lane stations run in parallel, Motors and Arcs hire i out. Free wirlig Sec also Note. 
Vt oW М | all and | С о 
‚ + ) ' i ° 
и МИ т B&W. | 49 000 ” ғара тїз 165 192-tube Green economlser. Sturtevant induced draught, motor driven. Hand fi ing. 
75 Punt. l i Worthington feed pumps and Boby heater detartariser Babcock supe: heater. Motors 
LA | stead. \ and Arcs hi.ed out. Free wiring. Seegiso Note. 
» 4. 2. 106 5 Lancs. 23,200 White. | 1/ Co. 98-6 ibe Green economiser. 1 120-tube Green economiser just installed. Natural draught 
Pet h 166 Hand-stoking. 2feed pumps, 3 injectors Private supply started Sept., 1901. 
ia i aven 
ug S 167 4 Lancs. (3) 34,000 | Slack | Со 167 One '41-tube Green economiser. 
T B. (1 ie 
а &W ( ) | Nuts ... | Superheat пр to OPF, Green зючате econ, Nat. and forced draught. — Bonals stoker:. 
у Б; 168 2 Danks 18,000 | S L A Draught muges and CO recorder, Hall feed pumps. Motor pump and elevators. Standby 
с ` mudge 22, 168 spindle for turbines ала erinsture for dynamos, Condenser pimp motor used] аз balancers, 
Е Магіпе | otors on Н.Р. system. Daferced payment wiring system. Scheme for extensions fn hind. 
оо. d 169 9 Suction 1 Some free wiriog is done т exc»ptional cases, Motors on hire, 
** — Anthra- | Co. 169 
| | | 

v ' | eans i -— ; 

i No economiserr. Forced draught. Hand firing. Duplicate pumps, Worthington and 

! 170 2 B.&W. 6,000 жатап ц. Со, 170 Weir. Wiring hired at 2s. per lamp per annum and 17} bor cent, price of motors 

у о | whi h includes maintenance, 
а N | Two rato me'ers for current where heating is used. С t 44 

171 T" one ж > Gas 71 Two г: used. Curreat sapplied during hours of 
Pu T | daylight Пот 1d. to 24d. per unit on aliding scale. Water power sta'ion. A sm ill 
DAI | | | 1 steam standby plant is also installad. j Р ' 

170 eee eee eee Welsh 3b Gas 172 ооган б 

Beans 
EE в | 9ü-tuba Со мсоех eeonomiser. Natural drau;ht. Hand firing. Weir ani Hall feed d inject: 
e Ж. 173 3 В. & W. 17,000 Welsh coal 2 Co. 113 Compound winding n ga) wacors fot prob vole traction. Prl se for atre it lighting Lelu les ЕРИ 
из | | Oil 5 and maintenance of post lamps, cables, &c. } 
| | Mao cx 
р. а N : Heating с | 
M ait ee md вое one one Ecotch 9% | Со. 9à ing 64. —54. 
|. 174 : anthraci'e | 1 74 
nuts | 
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"TABLE I. 


| | Б Voltage "P CONNECTIONS. — a, d hio ЁШ 
а вена e Stati d Аррг. Total o., Type & Size of Public Lamps Ма рег 
ution. $ Voltage. ed р macho | Incandescent. Motors. | Load Street of Dis- oe 
Ё 5 Termi. |010 lighting. B= Enclosed.) C= ов Total H.P, нь шр | ii umen. g 
leetrit | nala. t Kilowatt. | pES = т. Metal Flames t." | Kilowatt | ENS p 
MOS raneformers in boxes 50 | 2,000 1100 560 | Nore None 95 | ud 
Do wire distribution 200 | 6 340111 
4 Бы | 220 | 220 2 60 M.F 5 | £2 12s. 6d! ... 170 | 11 
Do. | 93ep.| — 
^ ыыы РТИ 180 & |240 & 213 | None None 115 | 67 a m 303 | 17] 
otteri 530 | 480 | КЕК 
те 450 225 &| 128| None | 46N 39 2L| 34. рег |. 178 
Do | 450 a 
ader OOO ашы ыз 480 240 582 None N 
ie er | опе 1454 173 E | 557 | 119 
бы Lee 120 | 110 50 
nae | 180 
Do 7T. s 
ME 480 220 & 380 16 Е. 270 C 47 240 | Arcs £15 |... i 230 | 181 
| amp. Inc. £3 
E! и from 440to, 220 | 3,644 | 20 Е. None 1,338 1,950 | £21 4} ian 15? 
Anch ' 500 
Aron р | | 
MEM 480 1230 & — 260 | None None 27 | Ol None | 9} 98 
Dabo 460 18 
ini [oer TEE Ea о Th 250 4 F. 60 M.F. 90 | 148 300 | 18 
De E. dae онх | | | 
Briti ansf b- | | g | 
3m и in su 60 3,000 | 100 & 193 | None 220 M.F. 56 | £512 p.a. 152 | 185 
E 48002494] — T46 | 20 F 82€ | , Gerd 
ни о: | | 2(\ 293,1. 160 2850 p.a. 11 | 517 186 
cal rent. Sub-stations | "es a 610 | 104 | 5 ek | = | А 
um ; 2- wire distribution | 10 ашр. о. М.Е. ш 19 391 | Р Ibe! 64. 334 187 
Cast i A ; 2 ' Ta | В dr n 
Bo ем ие O0 2,100 200 & 285° 150. 50C,I9M.R.| 118 о! "EX" | | ж 188 
Con l transformer pillars. | 100 | N | | 
нь re ene rons | . 160 | 230 248 | None None 120 i 
De | | inc. | 50 | 31/3 & 150 | 189 
Cro | m heating | 26/0 
Dx | А | 
Da Fb dari m RU RE ER ЖАЙЫ» | x gos 3,900 . E 1,000 various 3,000” ‚1300 о 9 | 534 1% 
а A | К О еы 16е.р. 40/- | 
D Wow) zph» Pv. | OO |2200 | 220 | — 298 | None 364 228 240 | £4 8s |29 | 215 | 191 
P aie 520 240&| — 735 | None | — None mi | m| 27 |. | e| 
Ec ' 480 2918| sa , 
Ec usformers iu houses | E. | | 
Г ш 1,0004,1000210 1g No | | 
I о 3-wire cout. curr. | 80 " 480 $ #0- ‚306 пе Nono s 557 5,000 | 36 1,650 193 | 
ед8 ОО 230 930 190 | None i — None | 8 105. 3| 102 | 494 
f В | | | | 
н ku wet ы ка И s 210 812 12 None 45 302: £16 | u 33] 195 
| "ont.-cur. generatiun - 480 & 210 & | | | 
hi - 1,300 30 5 
| to Cowes |9500 480 10 amp. O. 60 б NP C. 220 290 | eee Же 870 1% 
AC = | 1460 & 230 | я 
А Md 315 None | "i ОЁ: 30 140 | £2 8s. {About} 273 | 19] 
MEM m 480 to 240 CD | 2 
: 530 | s un | 20 10. 4410. group 200 176 | Contract? 390 | 198 
MEME m 225 220 | душе, 4,386 МЕ. | 
| " | $10 amp. a 94 d р. 87 и, ЖЕНЕ 19 
РРР 490 to 710 & nag | 100 hours 
105 | 420 3,440 | None | None 1,730 1,300 x 12:5 | 1,460 | 200 
ec ewe c*0n0009092220600c909* | 440 to: 990 4 892 | | р 
480, 440 | 61 8 & 16cp.| 481 | 198; 24d. 531 | 901 
C. | | per unit | 


170. M L 
Сол nirc.al Cable 4 ps 


Guba Submarine Ord. ў f 1 
w Preferenc» 10 dE 171 — 
Direct Spanish Од... 351—4 
1 10 por Cent. 8} —81 
per Cent. [ 10) —1u2 
Direct United States ( 8 


Direct West India С: 


—* 


LB. ~ 


IE C СЛ с\ ©з (9 UY ©з a» л сл Cn сл (n cn aA 


f 


CPOOnwOnNneomecmeoo~n 


137 35 

T 
TERA 
1021 !.; ВЫ 5 


^ Me $ E 


ê| T5 


Ts 


al aji 


Elect Deve opm 
apt БРИ Co. of МІС 
| Mort. Dab, St. sree, 

Indian El:c. So D TTA ON Со. +: 
| alg оге Ele: Power & Lt 
S >. "ais «e ты DLL 
59 aministi quia Power Co. —À 
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WITH NO TRAM 


BOILERS. | | FUEL owned by. 


ERTA 2л TABLE I. 


$: | том бочу ы ны == REMARKS. 
4 кз — а с = 
e No. | Type шыу" Class. рег $ company. 
| рег ‚ (deliv 
- | hour. ! bauk c ERN ЕЕ, Е А = ж ыы: he шшш TE ene 
| | i | L.A. 17 5 Мо economisers. Wiltou's furnace. Hand stoking  Feed.water heater (Danks) own 
175 2, Lanes. .. | Refuse |... water. 2 Tangyes pumps and 1 Weir. 
| & nuts 12 C 
| | | | Б о. eeu 00 5 
Mid | 176 None esc оов eee os 176 
| | Co. 1 11 No economisers. Natural draught. Hand firing. Two Worthington pumps. Free wiring 
177 2 Paxman. 4,000 Staff. 13; 434. per lamp per quarter. 10 per cent. on motors. 
| | 1 
.. Loco. Glebe Co. 1 78 Free wiring 1s. per lamp рег annum.  Crossley gas producer. 
178 oe Gas а Anthracite 17 
ashe 
| lant singles Co 179 96-tube Green economiser:. В. & М. спаш grate stoker. Natural draught. Weir differ- 
3. B.& W. 8,000 Derb 5 / : ential steam pumps, hot or cold. Free wiring. Motors, heating, &c., hire or purchase. 
179 y ) y Archbutt-Deeley water s: ftener. 


slack ч 180 ee 


No economisers 


| Co. 181 oration worked in conjunction T Meldrum ые де NO 
| ое | and firing. Worthington feed pumps. Two Royle feed heaters. o free wirlpg 

181 3 | Lancs. кир Slack... 8 no motors hired out. 
| i ' L.A. 182 гире Green economiser. Natural Чишш Bonnie uide I) board a 
Ч“ | | and two 3-throw electric feed pumps. 0 free wiring. otors on hire-purchase. ів. 

182 6 Lancs. 48,000 кеш | E Council take part supply ір bulk from Cleveland & Durham Ele: Power Co. 

nu S : 
" | : et 83 uction type gas generators. 
183 .. None ... Anthracite | 33/ 1 уре 838 5 


Со. | | E | 

184 оиа ana. Nuts 81, 184 | Complete supply to Dunster (pop. 700) in 1910, at 64. per unit. 
vas plants Peas... +.) 15] Co. 

185 | 2 Cornish . 7,5001 "sem ый 13 185 


Forest of 
| 15 
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/ pP > p A 
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1 9 we Г F LA JR ИХ Little a (4) Moray mue as nauem VLE AUL maus O tte mua и Nae st 5 
"A Р 2 ^ LILA, 
CF «2 | / 
LAIL OS ТРПЕТИ S nne» munt t ФИЛОЛО Т ТРПИ fra it AZ /^ LD LW 0 
193 29; MMC ПРОТЕ TK CAJ eM Wow ИРИ Л ЛЛ K MAL BE E HM IMP "a Lf, э P tid /* 2, E, =: ] С 
ЛОТИН" CRS] И PALL AUA (6A KIBLE ВРВ" LP: AME MM uua £ | dL „2 , УУ, LA 
е Z C9: uM vm lu. um tm / А > | m " / / 
1 : d / dri С P4 CEG A 12222 EF Lonn j PA 
И GA 022 


un 2А FT ИХ LI 
А ГА //// в 

т 

MI W P (3400 рии tis L 
ЕСС 07 7 / 


ПРИ slid LU LECL LEIL BR. Ms mur ПУРТАТ Lita water GIL MEL 
CLIP KAAS ML nhMgyuM M Eu feed mmm um my LY 
РЯ ГЕРА ITEM, 

AD eum 2 EN tila ря nnt Lidl mm MJ РР "mu 
ГАРТУ AL Ne pat ЛУ GE Cres MM Lith UMP MM СРР 
ПИРИ COWES, 


"d VIII lid a uM 2 p A, р 77/77 P4 
-K uuu ОРЛЕ SLARI 00° Дә LOPPE WEE LECL MER VW dT 220 ¢. if Z 
197 РАДАР LECL umo LORG HULA LA Lio amdUten Lee mmm mm p c 4 27 922 LE Se CL / 
LLL palit io РА Litteed m. eA BAHG GRAL OUL umm РА / «ДА h 
No ecu ДИР dill, uu TWO Lil) pump mM, Jd E M, A LB 42. ELA 


198 LL” Lun US ULL PPM UM ИМУ РА > 
A Р РЕГАЛ РАА Р VAS. 


Fr | PEL > G AO D af : 


CLI 


AM 


“LE With ЖУЛЛОЛ/ LTO ltd Cit LY Mg ELM ГИДЕР НИР - 
1 99 7727729924 


5 LEL Ott P ue 
AME A 


Í LUE LI I Mu =, 


200. СРР GLIA SI Of д MEME (Пти AEDEE VEMM UGAR CO Zr CO, 

IE uu Mon at РРР MEME Cnn well BILL Me р , NL УДА = 

tite OI Lite, СРР MEHR E ГАЛЛ / паталаг Me 

201 us litt ТР И Au d 5 "m "FM. MA flO ILEI 
M | KAI 


РР Mu T LORA 

| CRE Б С ИИ 22/4 
СРР witty MP РР IM ME IM 

ETT РА MC MEL MER 


„52У D PLI ME РРР 
| РРР РИ ИР MM M PHI MEET 

РРР MM. СГ fe PME MIA 
222 


НЕВЫ эц 
| 
ABLE I W 
| — Volinge Son NBO. TIONS. — Charge | Net 
= . | 88 Total No. ЕЕ Lamps! ‚ | per Area | y 
ЕЕ Tation and | 3 E оа акта Cnnections Incandescent. | Motors. Мах г of Dis- ca = ý 
ii | Н 5 "ES Te EE oaia g = Enclosed. ha кыл. F= Total Н.Р. “а шр trict коога. 
—- 3 | nals. Kilowatte. | EZ Flame, | Metal Filament. : " | Kilowatts annum. йө), 
Mesa X uoo 445 ю | 220 | 8,067| 20 None | 3,127 | 3,124 Are £16 | 30 4962 oco В | it 
tropoli 500 10amp.O | | 
PAM. 20. distributors 4601t0,220 &] 1,190 des 135 5 c.p. M.F 413 480 ай atest 16 613 n 
Und. 20 25 c.v. М.Е | intent 203 
T 20 | 20 0. 10A | 102 100 ер. м.р , Шер. | М 
ры. | "EN | 460 to 230 & 418 ГЕ. 10 A. | 64 16 с.р. С 126 | 115 210 per arc, ц. 204 904 
A | 490 | 460 tek | МЕ | Ёш m 
ds 26 т, Т. con. curr. 40 2,500 | 220~ 370 | None 220 various | None | 150 £3 2 | 320 905 % 
o. 4} ion 220 | per 25 c.p. | 
p 21. 230 | 290 | None None 17 1 |. -198| opg || | m6 
nderla 
о 204 mains ..... . 240 230 70 | 50 ө .. | 207 И 
о. 4 | ' | | | 
rkshit Zire distribution and 50 1,000—-| 100 3,705 | 940, 18 M.F. 328 | 1,336 iH са 25 _ | 1,989 208 № 
XE И е qim. E И 
205 distribution, 440 | 2201 0116 14” TMF 37h | — 46 Foios .. | 100 "Bh Mb. 
ик орет | S amp. F. [ per 50 c.p. | Т 
аа 240&| 1,386 892 220 М.Е. 8,460 1,270 | Ares £17 158. 3.5 11.630 910 
e 21 480 23 amp. О. | | | Inc. £3 її] | 
К er eee 440 toll Аш 900 ,010ашр.0, mente | 290 | — 350 Incandescent | 124; 7021 211 | 
itish 500 |e 22] dooce ee | | 26 108, & £3 10в.; | 
о. а СРИИ 500 | 2 | вов 116 МЕ. | 120 300| £214. | 1 | 401 
itish | 500 per post 
a | — | 115 & | 10& 100 None Noe 90 ` 40 c0 1 | 100 
nd 230 ' 220 | | | 
о. M 115 | 100 300 65amp.E. None , 54 1 116 |£15,flameare: (у 154 
ДА | 8 башр. Е. | | 34d. per unit | 
о. | REN 420 | 200 | | | > 
о. | | 
adt 21 Transformer | 50 [oue 100 бы ү M 486 М.Е. | 1,272 ‚720 | Ares £16, Пате 10-27 | 5,000 
NSC ‹ per ann 
21, alt. cur. & 3-wire 50 480- & 9204 4,931 ' 64 500 None | 1,730 | 1.321 | ld. per 1,950 
0, 21 Arcs 4 iu series | 2,100“ 220— watt E. | | unit. 
EE nc | 495 | 930 260 1156 amp. ie yd p. M. F. 351 | 112 Е ч | 234 
20. 21 | E. 2 с. p. С. | £2 103. 
QM СКА ... | 480 t01240 & 945 | None "AG ! 948 , ORS - 
Do 99 | 530 | 480 / УД С: y 
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~ гА- | __ REMARKS. 
Class. раг саз." | 
d 


elig Company. 
ur 


No.| Type. 


$91 202 Motors 144. for first 1,000 unict« and 1d. for remainder. Green economisers, 320-tubes Hand fring and 
Dryback 2 Mechanicalstokers 1 Krell CO2 recorder. Weir and Rees Roturbo feed pumps. River water. 
ды re (4) | lack ...... 1 Crompton boo«ters. Free wuring and motors hired, Stanhope water softener. 
? | 
В. & \. (3) 9 р; NAM Green economiser. Hand stoking. Weir type and Pearn feed pumps River water 
203 4 Danks Water: 25,000 Fine sl ck | Co. 203 treated with water softener. Natural draught. Churches 4d. per unit. Special tariff 
Tube (1) Griff ` for factories. Superheater on two boilers. No free wiring. Special motor sale scheme. 
Ua. y ; | E г 
VET 204 9 B. & W. 10,000 |, Washed 14 Co. 904 я areon economiser Natural draught. Haud stoking. Hall feed pump and Sirius 
| Water.tube а i 
, Underty pe | One station. No economisers, Natural draught. Hot water feed, No balancer or 
205 4 УЕ 6,000 Rubble A None 205 booster. Morning supply only from October i March. 


В. & W. (2) | 
4 | Malt coa | 
906 Baw > |... | Slack... . Co. 


Lancashire (1, 


206 Water heater. Worthington pumps and injector. Water from Corporation mains. 
Chain atoker on Babcock & Wilcox boilers, 


201 ә | Loco... T" e" d i 


208 8 | Loco. (5) 45,500 Welsh steam. 2 Co. 208 Green economiser. Natural draught. Hand stoking. Feed pumps direct driven from 


4. | | 
902 |12 |3. W. (9 78,700 Scotch peas 14 Co. 
&c ‘ 


- гео ИТ | кае 3T each marine type engine. Two Weir and two Worthington feed pumpe. 
i : shire nuts | 
= 
909 ... | Gas e Anthra-: .[ Co. 209 National suction gas generator. 
plant _ cite 
910 7 Water 7 8,000 | Single 4/0 (Glasgow 210 Economiser of 320 tubes. Superheaters. Induced draught. Weir feed pumps.  Tcwn 
tube | nuts: Я Согрп water, 6-cell refuse destructor combined with wate: tubs boilers. 
Lancs (3) ' : А 
5 ees | LS Cumberland : 96-tube Green economiser. Natural draught. Bennis stokers. Green and Worthington feed 
. 211 Bab:oca (2) ‚500 slack | 14 Co 21 1 pumps, Holden & Brooke injector. Schmidt superh»atere by Easton & Co., 500 to 600 Е. 
t | 
4 (В. 7 191 800 Welsh steam i Noeconomisers. Natural draught. Hand firing. Berryman exhaust steam feed-heater. 
212 i & W. r , 0 Small 1 Со 212 Free wiring with 84.11) —3d. or 4}4. for current. Superheaters, 
21 3 Ра | Мопе | к Welsh 93 L.A 91 3 Two Salmon, Whitfiell & Collett suction gas plant: with motor drive. fans. 
Anthracite (fal 
cashire ‘ ~ Feed-water heater, Meld forced dranght on t boilers. Hand stoking. Te а 3 $ 
21 4 1 d МИ | | 2,000 Small 555 E Co. 21 4 куана ра: Pos КеП anh: РНИИ an aapi for "egre lighting free. "Evans 3 о 
3 Loco ty pe Red Cal o motor-driven feed pump, and 1 Marshall injector for Lancashire boiler. 
215 Marshall I" у. 91 5 


т ; 
... | Nuts... 14, Co. arcs off low tension mains. Supply at 14d. for heating. Separate station for traction. 


Co 21 1 Induced draught for marine boilers. Meldrum furnaces on Lan ¿ashire boilers, hand fired. 
: Lea Water Record er 


216 18 | Lancs. 
21 1 1 1 ines E. (5) 


Lancs. multi- 
tubular (6) 


218 3|B.& W. 


219 a] Hornsby 


| vertienl tribe 
(60V Babeoek 


No economiser. Natural draught. Hand stoking. Blake & Knowles feed pumps and 


| 21 6 Mechanical stokers. Arc lightsrun off motor commutators with rectifled currents. Flame 
8,500 Welsh 14 Co. 21 8 injector. Town water. 


х ve | | Hornsby and Babcock chain grate stokers.  Boby feed heater Hall feed pumps, 
20,000 | Durham 1 L.A. 219 Natural draught. Moto:s on hire. M 


"ls L] | 
| & Wilcox 1 fine | | | 2 
| [f ә 7 > 192.tube Green economiser Natural draught. Vicars stokers. Steam and electric 
220 3 | Lanes. 21,000 " or Ai Rx 14 Co. 220 feed pumps. Holden & Brooke injector. Гомп water. No free wiring. 33 Radiators. 
(Taylor) , Screenings 1 No cooking apparatus (except f :w к ttles). 
j B 7 | é 240-tube Green economiser. Alternating parallel only for changing over. Rental wiring, &c. Natural 
221 4 В. Ф ү . 66,000 | Ваа4е! в! еу 1 2 Co. 991 aud induond йеп, Mechanical firing, B. & М. chain grates, 2 Weir feed pumps, 1 electric. E 
| Gifts. PI] 


Dowson (2) and Daniels (1) gas generators; steam for extensions. Free wiring. special meters for 


22% 4 i B. & W . 27,600 Anthracite 1 С». 999 large consumers charging 31. per unit except during certain evening hours, Prepayment meters 


for small consumers. Special rates for power to large consumers. Hire purchase for motors. 


l 293 Slack auus {| Superheat 1507. 
í 3 В. & у 2 24] (^ 30kw. steam set for day-load. Superheatera fitted to voilers. Boby heater and water = 
20,000 Best eii Co. 223 purifier. 192-tube Green economis:r Natural draught. Hand stoking. 2 Weir pumps: 
| | Welsh | 1 feed service through ecouomiser, one direct. Town water 1/- рэг 1,000 gallons. 
994 4 |В. & W. 15,000 Steam coal 1l | L.A 224 Refuse destructors. Hall feed pumps. Injectors. Royle's feed heater. No economisers. 
| it |t 8 Hand firing. 
Р | Соке ...... 1} | 
| Noe omisers, Two feed-water heaters, Interchangeable Weir feed », ТІ "ater. 
es 225 7 pio td 86,000 oe dra ed 2 | Co. 225 wiring, 4jd. E bolnit per АЕ Ra auton, ü ANA. 123, габ quarter. 4 е таре пани 
Е ае 1 | with Bennis stokers. Paterson feed water purifie. and softener, with exhaust steam heater has 
сопошіс | nuts been installed during the year. 
226 2 | Loco. ...: 4.000 | Tredegar 10 Co. 296 No economisers. Natural draught. Напа firing. Worthington and Lee-Howl feed 
| arx mixed pumps. Sirius injectors. Private & town water, Feed water heater, Holden & Brooke. 
i i |- washed | Est:nsiong anticipated,as 2 lights are to b» wired fre». А contract price submitted to 
| 297 2 | Lancs. |. = Coal ] т) L.A 997 U.D.C. for street lighting shows saving of 10 - per lamp compared witn the gas. 
t | eee ; | . . 
| | 0 ЕЕЕ 
| Coke ... t 


228 УЗА None T Anthra - 


cite coal 


| L.A. 998 Suction gas plant. 


' РУХ А; 
advertised throughout the country O 
the most powerful methods of publicity. 

Contractors wishine to share in the re- 
| sulting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


| The General Electric Co., Ltd., 67, Queen Victoria St... London, Е.С. 
| == ro oe > - 
| 


| 


“fist. H.T.single-| 50 ME Моло | 800| None | 49 50cp. то 180 
бег’ for Sea View р B00 , "T i T 4 
EM ium 500 450 203 99 | 
| P | £9 Is. 3d. 246 
m 220 & | в... 150 117 55w.M.F. 28 64 
4 110 | 5 l-amp. N. | 
EET Vv 420to 210] 1,136 | None | ,!$?cr.c. 210 2 
4 | 460 Вы ops еч 1,068 
a | 230 | 220 400 | None | None 60 66 910. 
—— 0 | 480 240 ES io 34 8 c.p. С. : г 
580 | 480 oae | meP: ME ә 220 | Contract | 3 | 587 
| Р 
; р 
патра Сто 60 | 2,050, зав} 29,997. 64 None 15,987 6,870 | £13 to | 454,088 
3,1004 ж, | & |^ 
2 бево [290] 328 | N | | * 
ШР! < о open 460 2 Zo о 
h an 14 79 | 88s, 606 
ЕЕЕ T 420 to| 210 966 | 51E. |568 Various 178 381 | #20 | 2 632 
2 440 4 Arc - 4 
240 | 220 185 16 , М £3 inc. | | 
pocos | а 55 Ms 34 72 |Ares £12 10s. 134 
TITIO M 440 to| 220 960 None 123 МЕ 108 260 в 446 
9 | 500 = 
480 |210&| 750 К - Уз | 
Eo ccc | | 490 : 10 " 9 None 316 280 | £22 10s. 390 
| 480 | 240 1,092 | None Non ): | 
IUD | e 502 206 "t ДГ 684 
2. | | 
| 485 |230 & 30 10 мар - | 
2. | a | | 460 508 E 476 M.F 273 274 ar wc ug 2} 460 
8) score И | 460 | 230 1.620 44 N к night 219 
кое 10 amp. опе 1,070 590 | £18 6s. | 363 
Жи 
и Ree 
" ОЕ | 
ЈА 
~ ete 
и J 
-- 
я 
: 
N 
к 
: Have been ОВ 
: àVe been Laid by us in 


a? | 


317 
є 17 м 


оса 


юз оосо 


Ele Supply Сэ. ой" 
lst Mort. Dsb. St. 
‚ | Indian El:c. So RE 
A Tree 
|» OperC; 


ЫТ 
Sena c c NN ш 


UNDER? 


м 


4l 
Lut 
ry Д ls 
lx. £2 
. d 
2 a 
EN! 
"Pol | : 
EM 
PA 2 ; 


o RR | 


Г 


иий S08 08 080808 зс и и 


—WITH NO ТВАММ“ 


BOILERS. FUEL. 
kai 
ESSE ES 
3 | Tangye Anthra- | 2( 
' vertical cite peas 
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1 Economic ео 
| coke mixed 
3 | B. & М. 113,000 | Durham | | 
| slack 
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REMARKS. 


cate = ae ee а.а АРНЕ ааа eee 


Two Tangye and опе Dowson gas producers. 


Superheaters. Natural draught. В. & W. stokers. Elec.-driven feed pumps. Free 
wiring : 1/- per lamp per annum. Town water for boiler feed supply. 


Natural draught. four chain grate stokers. Free wiring. Motors on hire. Green 


economiser. 


One chain grate stoker. Two hand fired. Duplicate feed arrangements, Natural draugit. 
Hall compound vertical feed pumps. 


Bennis and B. & W. chain grate stokers. Ellis and Eaves induced draught with modifica- 


| е (Fedden's patent). Motors on hire. 14. per unit for heating. sSupsrhestera to 
o 


4-cell Heenau and Froude refuse destructor. 


Transferred from Shropshire Electric Light and Power Co,, Jan. 1, 1899. Green есопо. 
miser. Natural draught. Underfeed mechanical stokers in us». Worthington feed 


pumps and injector. 
No economisers, Natural draught. Hand firing. Worthington feed pumps. 


Wheeler feed heater. No free wiring, &c. 


Supplies about 100kw. to Windsor Electrical Installation Co. No economisers. Natural draught. Hand 
ring. Weir pumps in duplicate. Paxman independently fired superhtr. 150° super-heat. Boby 


heater detartariser. Motors hired out. 
Green economisers. Hand stoking. Electric (three-throw) boiler feed pumps. Night 
load taken by battery. Easy purchase terms for motors. | 


Duplicate Hall feed pumps. Water from river. Boby heater. Rented wiring at 6d. 
per lamp per quarter. Motors at 173 per cent. per annum on price of motors. 


Chain grate stokers. 


224 tube Green economisers. Natural draught. Hand stoking. Two Worthington steam feed pumps 
Supply wiil probably be xiven for traction. Corporation guaranteed easy wiring hire and hire purchase 


Also hire and hire purchase of inotors. 


Green economiser. Natural draught. Worthington feed pumps town water. 


Mechanical stokers. No free wiring and no hiring. 


'l sq. in., 3-соге, 3-phase, 
6,000 volt Cable (Copper 
Earth Sheath under Lead) 
Double Wire Armoured, 
Supplied to 
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TABLE I.—ELECTRICITY SUPPLY ER TAKING W 
Voltage CONNECTIONS. _ | Charge | Net 
| 


Station cared |Appr. Total Мо. Type & Size of Public Lampe pr | Area ү, 
т капаввсен!. Motors. Street of Dis. . 


Voltage. (шы Тар pnm C Lamp trict Con- == Е 
Т public lighting.| Е= Enclosed. NS arbon. _| Total H. P. : Load, В 
sb l'kuowata. | Sr Pene Pert, Mr E c 
| | | | | | 
ONT Е 500 124084 1,468 | None | None 790 | 55 .. 4 | 601] 
| | 480 | | 
АЕ .. 460 |220& 1,650; 23 42 38 ер. С. 1,106 746 £18 10 400 
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OV. £2 £s 4d. 
MINE NNUS ЖУР 470 230 & 576 | 23-10 None : 244 | 250 £20 & £28 415 181 
9 T : 460 amp. Е. | | 
vemPumemu dM) ... | 460 2204] 820] None | None 149 wr, None: Vee, 188 | 
miles laid | 410 i | | | zu 245 ' № 
—— HÀ ` 480 | 240 | 1,156 | None | 2ja.N. . 453 | 240 Nernst | 4 009 248 || № 
| | | £3 5s. 
Zribut ws, 164] .., 500 |230& 1,070 14 212 60 and | 140 | 264 Are £12 10s., | 10 600 Д] 
9 460 5 amp. E.| 100 c.p. M.F. | есен 247 è | 
TOR .. 470 230 &| 289 1 50 МЕ. ^ 176 | 70 Contract | ... | 170 ^N 
2 | 460 | | | 248 | 
РЕР 2... | 9380]... | MET | N 
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9. heating | | 26/-- | 250 | 
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| £18 per annum 
аа B gam — | 240 & 3450 None | 1M 589 | ne Nome”! 9 3,834 25] [4 4". 
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2t continuous 4 T posa 530 240 9 036 10 amp. о. 
[ent 2,500 25990: | None 69 М.Е. M 448 65 M.F. fre”, „as About| 1,477 265 105 
Ы — 13 "TT 460 230 \; 1. AL wr 15 
- C 000 #010 amp. О. Na ips 
| 460 | 8 5 amp. E. 48 C. 182 | 380 | Arcs £15 1s. | 25 490 266 % 
2€ ! " de | о: R +: Incandescent z 
и. К... ++» |460to| 230 75 | gl e Pr | | : " 
500 26 C. 408 | 947 | £15perkw.| 3 47 
M | 400 watt! 280 M.F. | | & == unit 267 
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| таки» Actual Pri 
| Г.А. = 
VA No. Type. үч зын Class. r к: Auth. d REMARES, 
in Iba per deliv’ Со. = 
hour. burkéCompany. 
Á ЕЕ ee E ==. ml UN. 
| x OE. 
` | 
4 | Lancs.(2),20,000 | Dest. ref. | 9 ГА 1 192-tube economiser. Meldrum destruct. & forced draugh*. Hand fired. Elec, feed pumps 
Babc'k(2) 20,000 | Beans | ges aud injectors. Weteit*ani feed pumos, 'uperheat avout 60? Я. Well & canal water. 
4 | B. & W. gas 32.00 0 Slack | = | Crichton water soft ner. General Electric Co.'s motor hice-parchase system. 
, 94 | | í ! Super. 100°F. on chain grate boilers. Net. draught. Water softener. Motors on hire. Wiring 
fir'd1) B.£W. Town refuse L.A 
: chain gr'te(3) a on extended payment. Destructor in conjunction with gas-flred boiler with forced 
Us j| 244 ва Lanes Common g [244 < draugbt. Lea water recorder. 
i e 9]. | ` Three Ferranti rectiflers, Green economiser. Three Bolton superheaters. Canal water 
| | slack ` Со. for feed ard condensing. Wilton forced draught furnaces. Sirocco induced draught. 
К | | | Slack One СО. recorder. Hire-purchase system of wiring, ovens and motors by Corpn. 
ps 3 Water- 18,000 Ordinary 6 A 96 tube Green economiser. Natural draught, Mechanical stoking (chain grate), Injector 
tube | steam Г.А. and n pumps, ee type. Brook water. No free wiring. Motors not rented. 
T o cooking. Guttman softns-. 
ї Welah 2" a" 
ИГ 245 |... Ки U' | Anthracite ~ L L.A. | 945 | Rented wiring done for approved consumers. 
peas | 98 
. \ 246 3 | В. & W. 18,000 Rough | 14 С 946 В. and W. superheaters. Green 192-tube economis»rs. Natural draught. B.and W. 
| О. chain grate stokers. Hall compound direct acting feed- ump3. Ніге-р irchase system 
| small for wiring В . 
24] 3 | В. & W. 18,000 ade | 4 Í Birm'ngh'm 241 192-tube a Е паша шн, Кш ауы stokers. Hall steam aud 
> i Shire dust Corporation motor-driven feed pumps. Superheaters. otors on hire. 
a 948 1 | Lanes. 4,500. Yorks. | .. Co. purchase energy from J. Н. Ingleby owner of generating station Suply started 
| | | i | coal | Co. 248 before Provisional Order obtinel. No e:onomisers. Natural draught. Нара flrirg. 
i eed pump and injector. м 
249 |... | None m A 


E "1... | 949 Ws 


Я Richirdson | | 
+ [290 | 155m мо | og | 050 ne 


J “ Nesdrum ” 


} 
251 2 Lancs. l 4,000 | ... “ITA 251 Green 96-tube economiser. Natural draught. Hand fring. Steam and electrically driven 
| А. feed pumps and injector. Worked with Meldrum destructor. Motors on hire. No 


free wiring. 


259 3 | Lanes. 19,500 L uu "| 16 64-tube Green economiser. Natural draught. Hand firing. Two ateam feed pumps. 
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PABLE I. ELECTRICITY SUPPLY UNDERTAKINGS | | 


‘Voltag | COIN INN EXC = 
: de- |,. |» mata] Мо. Туре & Size of Public Lamp per | Аг 
| . Total Max. | | No. of 
дүн at Cone ‘nnections ^ Arc. Incandescent. Motors. | Load joan к m -— 
sumers Pile lightirg-| E= Enclosed. С Carbon. Tota] Н.Р. | recorded рег (ышы Sumers. 
nila, Kilowatte. P= Plame. Matal Filament. Е Kilowatt. annum, | Milles). 
M керд S | ... |480to' 240 101 | None None | 6 | 91 None About 80 068 | 
ое P | i 
— 210%ю 210 | 670 None | 600 M.F. 200 250 голое 23 480 | 269 
440 | to ep. | 
i à А | 9s . 11.100 50 c.p.M.F. 930 1,548 (я. prunit plus, Abo 1 
greeni pie 50 000000 220 | 6763. ЭЕ. Tap 300 op MEF: | "emm gp | 270 
me |... 1490 во 210| 1,988 None None 190 , — 435 "None 24 1,195 | 971 Ш 
i 460 | : 
= Transformers 100 | 2,000 | 100 840 None RES T 24 134 25/- per | 485 979 n 
Ner 7 6050 c.p. М.Г. 1,000 hours 
мо dee 50 | 200 шоо] 1657 — 43 | 106230. 220 532 vae 45 т |018 | ||" 
tolts single-phase for 5,000 о. 909 сю ‘Samp. Е. E i 0 (See Remarks) 274 fi 
А 920 22), None one 55. 8 Ln - 116 
Boost 2 | 
9 Transtormer 100 2,000 200 1,783 None None | 31 477 | um D 1,348 215 П 
x А t k i | | | | ә | 
jowiro network. | (40 220| 8% 35 | 188 MF. 966 270 Are eis 96 8801 ame || № 
2 | башр.Е. Inc. £3 и 
9! and under ... 240 2380 80 None None i 28 N 2 80 | 277 
| uu 460 ` 230 | 1,276 10910атъ — 2C. 126 388 öd. 22  146|418 n 
"АКК К S 110 Bano. | | 
330 М.Е. per unit | "n 
. 420 to 210 &| 1,762 1210- | 357 M.F. 597 . 593 Ага (о mid 44 1556 
О AE | | atomi ) i 21 
na | 460 | 210 amp. O. КОСО : вва WF., <3 
E le ly ... out 2 е- | ... eee 
2t wires arge у | р | ing installed | | | 7 
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5 and PROJECTED. 
Acptember, 1891. Current is generated at 2,000 v. system, with 460 volts across outers, is to be adopted ; but Е 
id supplied to consumers at 100 v. Water wheel no progress has been made during 1910. vi 
» 


E 
erent, 


А alternator, of а capacity of 40 kw., is | 
а г, G. H. Reed. 40 consumers. Lighting DAWLISH [4,003].— Provisional Order granted in 1908 to |. 
“unit. 22 M.F. lamps for street lighting at 40/-. Urban District’ Council who have transferred i т me 
‘Co. at 5/10. Electric Supply Corporation. It may be transterred Ш : 

8" | Provisional Order, 1910, to Dawlish Electric Light & Power 
Co. Chief engineer, К. A. Scott-Monerieft 


DONAGHADEE [3,500] .— Provisional Order applied for : 
1910 by Urban District Council Scheme Dou x 
pumping in connection with water supply to town, fn 


Council. Consulting engineer, C. S. Vesey Brown. 


| 
RPES [24,000]. —Provisional Order, 1900. Urban 
eat Grimsby Street Tramways Co.'s Act of 1899 gave 

| 


ап District Council an option to purchase the com- 


ower station at cost price. Ia Dec. 1905, it was — '| of 5s. 1.000 cubic feet. Consulting engineers, 
вір" the purchase should be deferred until 1910 Mess Wilkins & Burden. 
! and in the event of the Council carryiog out their E 


to supply electric current during any one year at the scheme d by Messrs. Miller, Wilson & Pegg. 
ng rates :—For first 25 000 units at 2d. рег unit, next and is Е Я „бн Provisional Order. Power wi 
B!1j4., and for all units above 75,000 at 139. per unit. А: (low fall) and distribution 


SEE c ee, _ 
ее o. 4... .. 
: 2 = 


mal electric lighting order of 1900, the company DROMORE.—The Council have adopted an electricity supply 
obtained from a water turbine 

| 

| 

| 


` company At 23. 54. A Local Government Board ill : ‘current 9-wire 2 x 110-volt system. 

into “и for sanotion to loan of £1,000 to ы ы, rui E o nstalled and about 80 50¢P |. 

зоё cable system has been held. А 8-wire D.C. metal filament lamps will be used for street lighting. m aa 
do = 
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| dry small | 
В. & W. 85,000 | Midland 13} Co. 
i. 1 Nuts 11 
B. & W. 24,000 Parton BU; 1 
| sma ; 
Galloway 8,500 Р эу 14 | Co, 
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anos «77,000 phis ur 3 
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Economic(4): | | 
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REMARKS. 


Hire-purchase wiriag by contractors. Water power from Tham, в. 


Green's economiser. 


Notural draught. Mech. stoking, Bennis sprinkler nnd B. & W. chain-grate , 
Town feed water, 


| Holten and Brooke injecturs апі Pulsometer nnd Weir feed pump. Harbour 

lighted by incandescent lamps. Condensing plant, capacity 10,000 lbs, per hour, No free wiring 
or hiring. Sprhtrs, 15, Auto, volt. reg. Auto, bal, Street lighting supplied thre’ motor converter. 

4 Weir pumps. Duplicate fe:d mains, 3 with Bennis stokers and 4 В. & W. chain-grate. 
Simmarce-Abady СО. recorder. Pateison water soften'r. Green's economiser. 


Green economiser. Natur.idraught Hand stoking aud В. & W. chiin grate. Free 
wiring. Motors hired out. Undertakiog purchss»d from Winchester Electric Light 
and Puwer Company by the Winchester Corporation on Jan. 2, 1911. 


£3,900 expended on free wiring. Not at present making 


expenditure under this heading. 


96-tube Green есопотівег Boby detartariser. Induced draught. Hand stoking. Motors hired. 
Public lamps: 23 c.p. twin Tants. (Eton) £3. 126. 64. Four Worthivg on steam feed, one electri- 
cally driven pump. А 25 and n 75 kw. motor alternator for: upply to Old Windsor. Vicar stokers on 


2 Lancashire boilers. . 
Two Fielding and Platt gas-producers. No boosters One Tangye suction plant. 


Weir feed pumps. Веппіз stokers. Separately tired * Schmidt," 3d. per umt discount 


for payment in 14 duys. 


Hand stoking. Mall feed pump; anq injector. No free 
Pulsometer water sof'ener. 


Green's 160-tube economiser. 
wiring. Carter’s condi nser. 


192-tube Loweock econ. Hand firing. Feed pump and injector for each boiler. Free wiring by com 
pany nt 3s, per lamp per qtr. Natural draught. Blaekwell's electric feed pump, 4,000 gals. Added 
in 1947 : 1 40-В.Н.Р. suction gas plant for pumping and day load. Meldrum's forced draught furnaces 
in 3 boilers. Barometric jet condensing plant added 1908, Simmance Abady CO recorder. 

Wright feed-heater. Worthington and Weir pumps. Free wiring. Motors, arcs and 
heaters on hire. Green's economisers, B. & W. superheater. Meldrüm stokers. 
Orsit CO: recording apparatus, Differential booster. 


This station has only just been opened and full particulars were not available 
when these Tables were printed. 
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47& 51, Standen Rd., Southfields, LONDON, S.W. 
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— BY THE | 


UNION CABLE Co.Ltd. | 


LONDON. 


Printed апі Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, 
Salisbury Court, Fleet Street, in the City of LONDON, Friday, January 20, 1911. 
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"THE ELECTRICIAN " 
TABLES OF ELECTRIC LIGHTING, 
POWER AND TRACTION UNDERTAKINGS 


Water- Tube $ OF THE UNITED KINGDOM. 


WROUGHT STEE 1911. 


rts 000 H.P. Land Ty. ___ See 


TABLE ІА. Towns taking Electricity 


Supply “IN BULK.” 
ABLE II. Electricity Works Supplying 


=з BOTH LIGHTING AND ПИЛ 


А yo T | SET ANNUALLY SINCE 1889. 
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Babcock & Wilcox Boiler, fitted with S 


OVER 2,600,000 H. 
ELECTRIC LIGHT and 


BABCOCK & WILCOX aiso 


WHITE-FORSTER WATER-TUB 

SUPERHEATERS. MECHANICA 

WATER SOFTENERS AND PURIFIER 

STEEL CHIMNEYS. COAL CONVEYING 
STRUCTURAL 9 

BOILER MOUSE ACCESSORIES AND AL 
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FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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M TERN eus 
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И comm TH. es: 


i m 3 


“ЫШ” ELECTRICITY UNDERTAKINGS SUPPLYING BOTH LIGHTING AND TRAMWAYS 


| 
| "ead Offices: Orie! House, Farr | | 
Telegrams: | | | 
"Bascock, оноон" Works: RENFR Extra Copies of this Table, post free, price Is. 6d. i 
| ( 
K 
d 1 
i 


s Supplying both Lighting and Tramways. 


ЭЗКАМ Lamps are being extensively ГВ 

B TT throughout the country by all 
the most powerful methods of publicity. 

Contractors wishing to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature — 
Printed with their пате and address, for... 
circulating amongst buyers in their own 
тісі. 


The General Electric Co., Ltd., 67, Queen Yictoria St., London, ЕС. 
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TABLE Iz. TOWNS TAKING ELECTRICITY 


| Price Paid for | ьт | ___ CONNECTIONS. 
| Bulk Supply. a 5 decent Aprx. Total! No. Type & Size of Public Lamps. Motors | Max. 
"TION. | | 5 2 Co эмы at | С nnections uw T. Incandescent 5! Load 
> 8d.(*)—1d. indicates D bes t т lania Incl. motors & Е = Flam ғ. С = Carbon. Total IP. recorded at Р 
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460 | 
imways Co, Transformation from 7,000 5 240 ^ 850 12 o ' | 9 
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see Table У. | 
1g borough of Rawtenetall and distribut e? (See remark:i 50 230 & 5 
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1 1 || 
. - . ^4 . Li "H idino 3] › $ j | 
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> . м | . * 2' ) 
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е Table I.) f 
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listribution 180 — heating) 
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main sub-station, transforme down to rip kw. mias. denian DAN = 97 T? L4 ор é 
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working) Bruce Peebles 30) kw. ttr con: AUR ne ae M {О 
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TABLE Ia — TOWNS TAKING ELECTRICITY 
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CONNECTIONS _ 
Voltage Tota] No., Туре &8ize of Public Lainps. | Max 
declared at Apre.Total Ато _ Incandescent | Motors. | Load 
хаана mcl, motors &iF = Flame. С = Carbon. | Total Н.Р. | recorded ai 
terminals. Ке lighting Е = Enclosed. N = Nernst. М.Е= excluding [Works exclud 
| КПочаИв. (= Open. Metal Filament. ` ‘traction’ | [Xa 
| 0 MEE 
100 160 None None None | 73 17 
200 | | 
"And dtu AC 7,620 T" eus 7,69" (i ne... 18 
Traction 500 | heating) | 
240 & 262 None ,74120c.p. M.F. 33 | 120 19 
480 | 10 300 c.p. ? М.Е. | | 
230 914 448(ine.| — ... 20 | 
heating) | 
240 1,296 None Хопе 125 350 0] | 
| 
230 & 510 9F. | 18 25ср. &' 148 185 | 99 | 
460 7 amps. З 50 c.p. М.Е | 
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6,000 | 23 
220 & 197 None 40 M.F. 12 | 45 24 ( 
440 
Ex 2,810 None None 3,013(ine 95 
v^ 440 heating) 
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400 
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2230 Ynysybwl None 2 100 c.p. 12 | 20 20 i 
35 M.F. | 
20 130 1 E. None 24 60 | 30 || 
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oe [з рс | 90 MF. 20 .р.С. 29| 32 | 
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230 & 50 35 45 | 33 
100 
30 24 ees 34 Я 
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TABLE 14. 


OR PROJECTED. 


MANSFIELD WOODHOUSE [10,000]. — Provisional Order 
granted in 1904 to Mansfield Corporation. In 1907 Mansfield Cor- 
poration obtained an Order enabling them to supply the district from 
Mansfield. А continuous-current syetem is to be adopted. No pro- 


gress has yet been made with the scheme for lighting, but a supply 
is given for traction. 


ORMESBY (Yorks.) [10,000]. —Provisional Order, 1900. Urban Dis- - 
trict Council ‘The Cleveland and Durham County Electric Power 
Co. have taken over the Provisional Order, апа consumers with an 
aggregate of 19 Км. connected are being supplied. 


REDCAR [9,000]— Provisional Order granted to Urban District 


Council in 1900. This Order has been transferred to Cleveland and 
Durham County Eiectric Puwer Со. 


STANLEY (Durham) [16,500].— Provisional Order obtained in 1902 
by the Northern Counties Electricity Supply Co. This Order has 
now been transferred to the Cleveland and Durham County Electric ` 


Power Co., and mains have been laid through the district. Gas by 
company at Эз. . 


STOURBRIDGE [17,000].— Provisional Order granted in 1899 to 
Urban District Council, but has since been cancelled. А new Order 
was granted in 1909, which has been transferred to the Midland 
Electric Corporation for Power Distribution, Ltd. An A.C. two-phase 
50 со 200-volt per phase system is to be adopted, A good number of 
consumers have been connected and mains are now laid in most of the 


important thoroughfares. ^ Area includes Wollaston and Old 
Swinford. 


THORNABY-on-TEES [16,024].— Provisional Order granted in 
1902 to the Corporation, who bave transferred the Order to the 
Cleveland and Durham County Electric Power Co. The Company 
have laid distributing mains in the district and consumers with an 
aggregate of 235 kw. connected are being supplied. 


TURTON [15,000].— Provisional Order obtained by Local Authority in 
1909, Contract made with Lancashire Electric Power Supply Co. 
for а supply in bulk. The Company аге al-o at liberty to supply 
power usera in the district. Consulting engineer, R. B. Leach. А 
three-phase alternating-current overhead system is to be adopted. 


TYLDESLEY [16,000].—Provisional Order obtained by Urban 
District Council in 1922. The Council has transferred the Order 
to the Lancashire Electric Power Co., who will supply on the four- 
wire three-phase system. С.з by Council at 3a The Company have 
not yet commenced to work the Order. 


WEMBLY (4,568).—Provisional Order granted in 1906 to the | 
North Metropolitan Electrical Power Distribution Co. No progress 
has yet been made, but it is expected that work will be commenced 


sometime during the year. The system of supply will be three-phase 
four-wire as at Edmonton and Tottenham. 
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My 17 18 Lancs. 170,000 Slack T 9/0 ms. 17 ‚ 1,360-tabe Green economisers. Worthington, Weir and electric fesl pumos. Abyat3; niles of 


4 2.000 kw. ity f tí ; 
1 x 8 Lancs. 80,000 Slack quy 9 / $. 1 8 nig al économiser. Hat, асраб ти Г Тев pumps. “Barker boosters 
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| H П H . Н ; р . " * +, 103, 
ag 19 6 | B. & W 100,000 p E 14/0 min: 1 be Green есеп. Heenan & Froude & Sturtevant induced d t. 
Superheaters. 160? F. superheater. Chain grate stokers. Water softener. CO, rex 
Cooling towers. Free and assisted wiring. Motors and radiators hired. 


i \ 
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Combined Indicating, Recorcing and Counting Instrument at work. 
measuring Steam Consumpticn, at Burslem Corporation Electricity Works. 
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TABLE II. 


| T Voltage ” CONNECTIONS. 
|! 8 8 | Station | als lared ттер No., Type & Size of Public Lamps. | M 
22 Volt A pr. pr. Tota] No. Type & Size of Public Lamps. Motors. ax. 
p? - = cont Sumner; йш n. ST. | Tacandescent. |) Н.р.) Load | Traction 
= 5 =alt. | Termi PacHone | ве 8 LF— eludi 
| T mà отав. o Eum HT Metal Filament. “traction «И Kilowatts, es). | 
| | | | | E | | 
T -475 108] 2,964 | 196 | 3520. | 885 | 1251] 188 |а. 
420 | amp. 282M.F.,63N. : 8,867 22. 64. i = " 
Same 500 | 240 | 1868| 24°F. | 48 MF. 783 | 568 300 | £12103 | 2 | eso] 31 | 
| 9 rie | | 
Зате 500 | 950 337 | None 116 M.F. 37% 120. 300 £1 ie М. 870] 32- i 
| 42 c.p. 
| £2 5s. | 
parate 500 to | 230 573 |3 4a. E. 34 М.Е. 541 | 215 300 |24.рег, unit 154 | 33 i 
550 " | 2 10а. E. | inclusive 
o Airdrie 25 MM de | 10Е. , 900 M.F. АЛА 34 y 
80 | 
| 
) 18 T And. À Q . 80/4, da. 
ETES A 210 2,184 | None 334 M.F. 197 895 | 300 zo un 18) 1,716 | 35 5 
CEN = А aso 240 540 6Е. None 441 | 302 | 200 None | 8 452 36 ү 
3 ) м 
3-phase 495 & 230— 3,970 99 IQ D 9 48 | ‚825 7 M.F. £4 and | | 
mad 50 aed 30 i mut d 128 M.F. — 2,480 | 1,825 | 375 II wo 37 Я 
tations, 2 | 60 12100 № cet 6,163 |115 (A.C:) Е. 334 70 c.p. M.F. 810 || A.C. 1,284! 1.910 те | 16 |8,59$ 98 Ф |. 
lightin zi ГА, С. 330 2(D.C.) Е. 25300-м. M.F. ' = 5, 
= | 500 К дө ' (DC) 0 SD j | D.C. б, p^ jt y^ | | 
с89 іп | ... |460to 230 <] 3,329 55 4 M.F. ‚062 997% 339 Are Донс init 859| 39 y 
‘action 500 460 10 amp. F. 2 Nerei 
‚ 3} miles. | 460 to 280 & 1,070 |+ F., 1» amp. 17550 & 100 c.p. 83] è 5 Ares £15 & £10 
Е) Lo 2E,Tamp. 90 30 c.p, MF. | ©“ 209 SoN ет | 407 | 40 4 
i Eus] 320.469. s кч | | about} | 
light'g. 480 230 & 2,168 157атр 1,19 various 603 | 290| 350 | 41 | 500| 41 Ш 
action 460 2$. ss ] s Хе 
“stations. | 40 2 000v 228 2.000 90 F = | Arcs £22 all | 
traction | ; =. М ad 5. 1,012 3,500 2,400 600 kazne sioan] 9 192,150 D 
E 480 — m 160.0. | зам night, #10 ingt. 42 |. 
‘ | A ч, S. STI a 16 c.p. 
Same 460 230 | 1,573 8 85 E OME. 2621 481 550 | 222 108. | 5 | 500| 4g qj 
parate 470 & 500 2 1,404 32 E. 3216е.р. С. 644 540 | 420 |Меег, ваше 2 | 456] 44 
traction 2'9amp. | 232 c.p. МЕ. as private 
parate | 466 & 93 500 1 E 16 M.F. 290 350 450 3d. 550 | 45 fj 
233 СЕ | per unit 
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TABLE И. | 


D d 
e 
" , | = j i А 
| = | E КА ` ~ À H | 1 | 
—— ЧЕ : 


' BOILERS. | FUEL. 


м Total Рис. of 7 
E 
: No. Type. Capacity - Class, T я ht TE RE | | 
рег М " эп MARKS, \ Im 
— 1 hour. bunke ha | | 
) үт | | | 
30 | 7 |B.& W. 55,000 Washed | 12/9 в | 
| | | beans 30 289-tube Green economiser. Seven B. & W. chain grates, Worthi 
| | | pump. Canal water. Sirocco induced d hit f pollens aei" pumps and xoturbo feed 
hy) 31 6 B. & W. 3 4,87 5 | Sla ck хе 3 / superheat, Simmance-Abady СО? recorder, Hire purchase of wiring and wth superheaters, 1499 № | 
| ims. 31 160-tube Green economiser and 
= 180-tube Clay Cross, Natural \ 
"р 32 3|B.&W. 17,000 Bituminous ]5 hn unit Weir fend pae lkw. booster. Motors = L9 Two Worthington fora Кы, “ree 
| | | . n. will be su ; | 
P T ams. 32 Sapethenters. ет та N aterel о ku » us" x 5 О { 
3 l own’ - / maux water soft . : Ч *caauical йг | 
33 4 | Lancs. 32,800 fuse, ое 9 /6 33 ener. Free and assisted wiring. Motors and radiators 03 md 4 
| breeze, coa] 7/710. ... 192-tube Green economi Те" | 
| A 7, А miser. Me'drum forced draught. 
34 i Tanta. td Small driven Thornton and Crebbin pumps. Beck water. No free whine Blesteically | 
вм MS ^ 34 No economisers. Induced and 
9 n З ES. . nd natural draught. Two 3.th | 
. umps, Е j : row and 1 Weir | 
| MI 35 6 poen 48,000 Butte rley 13/3 pump our injectors. Also bulk supply from Clyde Valley Electrical Power Со, e | 
| 12/9 & Mumford f | 
Economic . 1»10]àms. 35 mford feed pumps and Mather & Platt electric Ң 
| it 6 Underf , - pump. Hancock 
ү 36 | 4 |Lancs (298,500 Slack coal) | 1 Me Phails superheaters, motoa and атс Ini Ripe Нагіа-Апйегаод feed water fiter. | 
| B.& W.(1) refuse den 36 96-tube Green economiser, Pr ctor stokers. Hall compound fesd- | 
1% 37 6 В & W 39 600 Welsh Thro’ 12/1 Co., me steam injector. Superheaters. Motors on hire dimannoe AL E ES. | 
QJ ^ АЕ А 20 т. : ы ady 2 | 
| d and Thro' No economiser. N | 
| | | | - . Nat 1а + C cing z 
Д таш] 87 ее Sirius injectors Town water, Steam | 
3% 38 14 В.& W. (7) 126, 000 Beat Welsh | 91/3 g Co. No free wiring. Motors hired out, Arclamps all night. M.F. extinguishad i isiperheaters, M 
‚ Econ. (7) Hard steam iud and 38 p es совгани Nat. draught. Hand-firing aud 3 B, &W chain grate stoke : " М ] | 
а к Wes с ize eed. Two CO,recorders. Time switchfor private mo Uni an | 
N 39 5 | Lancs. (00,000 Small | 7 /6 jams. during time of peak, when 3d. per unit. Lighting up to 20% those rh 14. рег unit, except | 
| | "ms. 39 a“ seh ee аА ылап feed heater. 192-tube Green economiser N ataral dee | | 
: | T. К | anical stokers. One J. P. Hall and t 7 t 
d 40 4 | Lancs. 18,000 | RS Soke | E^ tti "s injector. CO»recorder. One “ Sugden” aber roe Worthington feed pumps and 
a | breeze | оге je mbley economiser, Natural d iri 
Уй м. DIF | 2 raught, 
= "mmn 9 Rubbly Culm SRO 40 purchase. Crosthwaite furnaces. 90°F. арна аар ы-у! = SOR GN Me | 
i 41 | Lanes, 35,000 Refuse 9/5 pee tors installed on private works with own supp!y and used sotaywiat laud ane "ner 
| | and slack ams. 41 Two boilers on refuse destructn. Two fired with stack. Wiringon 5 y reas < 
11 ба | | 7j system. Motors on hire-purchase 5 yrs. Опе 93 tube and one 73 Б де 
d 42 | Lancs. (6)80,000 | Peas ... 7/9 economiser. Four Sugden superheaters| ‘ cur m LL ae 
Ji B.&W.(5) | | | | 
Б. (c Boilers hand fed and Vic = je W 7 
d | Кес: = led an icars and 8 В. & W, mechanical stakers. N 
| 3 | B.&W. 75,000 | PN; UP ams, 42 oos nili Duplex feed pumps and 2 injectors; 2 Worthington, 8 Welr 000201 
7] 43 5 | B. & W. 61,250 | Welsh 14/6 ee | · Sreea econo. Superheaters. 2 Krell CO2recorders. 3 Lea wat sr recorders. 
| ! Е / - 1-44. 480-tube Green economiser — Blake-Knowles compound t 
| Peas s. Со. 43 motor pumps. Two B. & W.superheaters. CO: mL tid gd "ra DOR and two 8-throw A 
"T 44 5 | Horstield 25,000 Slack 6/3 and motor hiring. ree wiring oa a small scale 4 | 
i Battery used for light and peak loads, Вел achanieal stokers ti а hoile А ү 
; Tee А Ба “Е i о. 44 Knowles pumps. Town water, la iube cen я Lat Pole pink Pe 16 Biko | 
| 45 апсз. (4): 'ashed 11/1 | 
М ) 
‚үт . / lams. One economiser. Natural draught. Vicars stoker: ' t ; 
B.&W (1) singles 45 and electric pumps. Town or river feed Wald. к=. жул Шай heater. Steam 


ам. No free wiring ог hice of motors, Superheaters to 2 boilers, Automatic reversible booster | 
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network. | 


le genera- 
Same 
also 

ontinuous 

‘action 


anerators 
ion 


vo-wire net- 
network fed 


Also D.C. ! 


hase four- 
re. Power 
nverters. 


rent trans- 


istribution 
gen rs, 

лоп 

> genera- 


erators 


Same 
raction 
"ame 
raction 


town 
istricts 


en*,, сот. 
generation 
am ways 


50 


50. 


60 


. Motors. 
‘Total Н.Р. recorded 
а 
2533 | 441 | 250 
953 772 850 
1,014 496 440 
4,279 2,843 | 1,439 — 
446 1,110 500 
365 373 275 
(k.v.a.) 
710 730 100 
505 740 210 
553 330 450 
215 145 150 
500 700 390 
300 360 250 
1,249 1,362 306 
{ | 
5,913 2,700 520 
2,418 1,520 | 2,128 


ho. 
Station Ко, тумани of Pablic Lamps. | 
Valtage| dra ome e 
P =o | sumers' penis Е= Flame. C= Carbon. 
| ‘hale, | Поч \б=ореп- soo Cm 
20004 woe} 1,828 | 580. | 444 30 watt 
| 500 — | | 500— TF. | М.Е. 
| 460 to 230 & 2,358 56 230 
550 | 460 12 amp. | 
500 2340&| 1150 | None | None 
| 480 
Rana 200 & 7,559 | 600. 6 M.F. 
— 450 | 400 48 F. 
480 to |240 & 2,468 | 196 E. 109 M.F. 
550 | 480 | 6F. 
550- 500 982 26 O. 345 M.F. 
3.0004. 200 | 3 Е. 
à, 909 to 200. 350] — | 112 18 636 М.Е. 
90 5,090 iscOtretn | | 
зод м 100 ^ 2,556 | 81F. 511 M.F. 
504-550 — >» 
| 11 E, 
440 to 220 & 500 | 45 135 C. 
480 | 440 10 amp. | Few M.F. 
480 to | 240& 501 None 45 3a. N. 
530 480 | 
440 to |220 &| 1,910 | 5t10amp. | 12 M.F. 
500 4 10 18 5 amp. 
160 to, 230 860 52 290 M.F. 
500 | 460 
- 530 | 230 & 3,530 8 APER n. Bl cp e 
max. | 460 UT < SBME, 
— 500 | 220 х | 
AV 250 250 ә - ^ 
3300 2де 7752 e 
ЖЕМ Ем" М.Е. 
& 110 | 38) 
ecc р 230— | 5.470 dicio 13, 
0,900 ^ 


гё: Of 


св., 
21, рег unit 


£15, £12, 
£10 & £8 


Ares £18 
£3 13s. 69. [nc 
M -night 
Inc. £2 8з. 64. 
Per 5?-c.p. M.F. 


equiv. £3 168. 
Arcs £20. 


By contract 
£16 
52 168, | 


| 
£17 105. #0. 
£3 7s. 64. 
Nerast £3 108. 
Arcs £20 & £10 


£20 


£15 


Arc £14 (two 


in: ds, after 
11 p.m.) 
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?"] BOTH LIGHTING / 


x | BOILERS. FUEL. 
uM | — Б | Price% 
iila No | Type [TEET] Class, | per to 2. 
a Hoa - per deliv'q if" п 
| | NOE bunkers p, 
aw 6 B. &У. 12,000 ‘пал Weih |., 
N; Country чай 46 


| 
37,920 | Rovgh slack 1/9 E 

| Fine | 5/0 ше 47 
30,000 Various 6/- te. 

3/6 ram-| 48 


46 
47 6 B&W. 
| 48 
им | 49 10 | Гапсз. (4) 158,400 Very small 10/6 
| 50 
51 
52 
53 


4| B&W. 


B.&W.(6) Scotch 
8|B.&W. Midland. |. 11/6 


cutty slac! 


80,000 


5 | Lancs. 25,000 Slack... 8/- 


м. 51 
| 1/9 A 
1 4/5 = 52 


5 nos. 34,000 Rough 


small 


c» 
а. 


6 | Water- 


Y 68,000 | Monmouth 14/- 

" | tube | , beans po 53 
re 54 8 Lancs, 21,021Common 7/8 
ab 55 | Я | slack | 3 54 
"m J 9 piece 15,000 Rough 9/113} 

| | Есопошїс slack ВС 55 


] 96 9 ‘Lanes.(7) 51,500 Slack... | 8/4 150 


B.&W.(2 56 
‚ £f = | 
ож | 91 | 5 B.W.(3) 34,500 Slack... 13/- |, 
күй | Lanes.(2) ram. 91 
4 6 | Lancs. (4) 53,280 Bentley ] 
T 58 | Stirling (2, ’ nno slack me by 58 
_ | s . 3. Co. 
7 | B.& W.(6) 30,000 | сет || 
Econ. (1) Barre" || Avery® 


penrls 


Я 59 |55 B. & W. (6, 54,000 "ee tmp | 9/4 рт 99 
: | Econ. (2 | | a 


" 69 8 | Lanes.(2) 60,000 ҮогКз. ЗУ 
"T " | B. W.(6) small Aver b 60 
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TABLE И. 


REMARKS. 


Green economiser. Natural and forc3d draught. Mechanical and hind stoking, Krell 
CO2 recorder. Two 3-throw and two Weir feed pumps, Two injsctors, Two В. & W. 
superheaters. '' Entz” automatic reversible booster. 

S. Staffs, Co.'s water. 184-tube Green economiser. Six B. & W. superheatere, tw» with thermal storage 
drums. Natural draught. Blake-Knowles feed numo« Ву h-a'e! l-tartar ser. СО. recorder 
Motors оп hire. 1509 F.superheat, 4 boilers mechanically, 2 hand fired. Lea recorder, 


Webster vacuum feed-water heater. Bennis st kes and chain grates. Crompton motor 
driven feed pumps. Steam superheated to 480° at 150 1b. Oue CO, recorder. Halpin's 
thermal storage tank to one b iler, Ha-ris Anderson feed water purifier, 

2 360 & 1 960-tube economisers, Natural & iu lucsd draught. Напа stoking and 6 B. & W. 
chain grates. Two electric and 4 steam feed pumps. Feed-water heater, 1 Harris 
feed water filter. Superheat 50 to 100?F. 2 Lea water recorders, 

No economisers. Natural draught. Hand firing. Blake & Weir feed pumps. Bob; 
heater. No free wiring. Eight B. & W. superheaters. Simmance-Abady CO, recorders. 


Nat. draught. Hand stoking. Meldrum furnace: аза forced draught. Mumford and Weir 
feed pumps. 256-tube Green encon, Kór'ing injector. superhe:ters, Highfield rey 
booster on traction supply wh‘ch commene«d Sept. 8, 19/7. Boby w ater-softening plant. 

Green economiser. Natural draught. Bennis & Underfeed stokers, Pearn electre S-throw and Hall 
steam pump. Holden and Brooke injectors. Weir pump. Duplicate feed. Paterson softener ал} 
grease extractor, Motors hired out Outside arcs (244. por unit) hired out, 


Superheaters. Econ misers. Nat. draught. Chain grate stokers. Simmance-Abady CO, 
recorder. Coal conveyors andovhd. bunkers. Steam and elec. feed pmps. Town water. 
2 Peebles 200kw. motor-converters tor traction. No free wiring. Motor hire-purchase. 


192-tube Green econ. Nat. draught, Hand firing. Hall's pumps. Везуг. for cond. Motors 
on hire at 15% on cost: Bulk supply to be purchased from Lancashire Power Co, at 
10,000 volts, 8-phase, 50 27 transformed to D.C, А destructor works to be built. 


Superheaters. 96-tube Green econom'ser. Natural draught. Hand firing. Two Hall 
pumps. 124 per cent. for hiring motors. St-am superheated to 520° to 530°F, Orsat 
CO, recorder. 

288-tube Green economiser. Proctor stokera. 4"x6" double ram Evans feed pump 
6"x8" Weir pump. Water from dock and 1 electriculy driven feed pump. Heating 
load very small. 

Hughes and Stirling dust destruc. with fan blast Triumph stokers. 120 Green econ. Hall feed pump 
and injectors. 3-throw motor-driven feed pump. Sugden and В. & W. superheaters. Motors on 
hire. ани in progress, Supply in bulk to Nortafleet Electricity undertaking. “Ados” 

a . 

Econr-(1,000 gal.) Mot.-dr. underfeed and Wills’ aut. stokers, forsed drght. Simmance 
Abady CO, recorder. Motor-driven fans. Extensions in progress, Corporation 
obtained in 1907 Provisions! Order to supply in a 1 агбе area adjacent to Grimsby. 


One 256 and two 240-tube Green,economisers. Natural and induced draught. Hand- 
firing and chain grate stoker. Superheaters 500°F, Weir & Worthington pump", 
Town; water. Free wiring and motors on hire. Refuse destrüctor sells steam to 
generating station, opened February, 1908 


Six B. & W. chain grate stokera, six B. & W.suparhtrs. 2 Bennis stokers on Lancs. boiler 
360-tube Green econr. Dupl. feed. CO. recorder. No free wiring. Motors on hir 
system. Entz reversible booster. Belt coal conveyor. Exhaust steam oil separato : 
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TABLE II.—ELECTRICITY WORKS SUPPLY! 


NG 


b Vol еер в а-о ор Net 
Я Station ‘No., Type & Size of Public Lamps. Max M Char Área | N 
Q г. Total "^ . AX. e per . 0, of 
d jd [lemen Ооа are. tocandescent, . Motors: | Lond | g Max. | Charge per of Da. No.o 
n |= =cont. | Excluding |F=Flame. Total H.P. rded trict — 
P ы |e =at Termi- Tiection. E= Enclosed, М -Neamt MF. =| excluding at worse. . ў рекаппиш, (square иет, 
ai nals. Пока: O=Open. ^ Metal Filament. traction, (excu. traction] Kilowatte. ' miles). 
UNE | 480 240 &| 1,462 | 19 amp 0 | 8 за. №. 875 379 | 160 ZEE EE 378 el 
| 480 | andiE. | 
generators | ,,, traction. 240 1,291 [Oe Samp pee coo Mee 519 893 1 240 £12 53 506| 69 
5 | | Я | . м. ! 
а ; | | | 7 600 c.p. M.F., 116 : Arc £12 108, | 
ing generi ... 230, 460, 460 & 1,671 None fepe. 5 T000 e.p. 1,382 659 | 400 ln ae ad 1 275] 63 
| | 230 | F., £8 M.F, | апа 678, 
430 чо &9 7 | МЕ. | £: 50 e, 
enerators | pio. дыг. 579 | None 2 UOI MR 414 187 | 300 а Woe 4 | 259 64 
traction traction х c.p. М.Н. | 
rate com- | ,,, 46010 230 3,885 Е. 53, Е. 27, ннер oe ee, 1700 1,360 450 | Mip-ares | 131 | 3.798 65 
traction 520 О. 18 ME. то 600 c.p. & 18 | фе» 
300 c.p. fF, isnterns, | 8 
te genera- | .., 480 230 & 320 205 amp. 202 90 290 360 | 3d. 10 933 66 
А 460 1 10amp. | | per unit 
эаше |... 500 230 &| 2,700 None 7 150 с.р. М.Р. 1,012 762 | 487 ld. 13-2) 850 | 67 
Реа | 460 |? 10€ p. MF. | | 68 
lerators for | 00 ltg. ә: р, T. 90%. OY э: ^ 95 5 
6 periods | 00 sso trac- 230 & 350 № ESL Зорь. С. 550 600 200 | Arse | 5} | 364 
tion | 460 П'Е. 40и. 48 За. №. £2 Ss. 8d, 
ENO! is 14700 980% GIF оге None 1,010 620 | 200 | None 19 486| 69 
traction | 500 460 | 
Same  .. 430% 240 & 98] 50 100 M.F, 365 394 | 250 | 21568. 2} | 327 | № 
. 920 480 10amp.O. | 
ЧАНА Me a aoe am 230 1,666 104 83 50 c.p. 974 811 | (inc. £12 Ө, 538 | T 
rap Direct jae 10 атр. М.Е. trac tion) | | 
ators sane ++ 480 230&| 2,000 2920. — 86 M.F. 141 440 | 250 lespersmame| 4:5; 8091 WM 
460 £10. тр. F. 50 с.р. & шапусе 
а ЖЫ 160 230 &] 5,560 | 991m». None 3,523 1,549 600 £1410amp.] 3 1,680] 78 
460 > и. £1010:.5a;. 
TUA =. 800 150] 2,319 37 9а.Е. 1,56050ср. 281 961 | 1,968 £318 ine | 4 |2214] M |]. 
45 8 a. F. M.F. £21 arc | 
w--Duect| .,. 4604 220,48] 9 517 | 207a. Е. 93 M.F. 1,5831 885 100 54.0) & 234] 61 659] 79 |]. 
ith services 500 о а Е : net, | | 
TT е 130046 56 050 193 944 11,650 10,262 | 7,542 | (See Brmarks)? ... 7,802 16 | 
5256r'in- ? к ‚Ч 40 
| ways 10 amp. O. 
| x. | 48058] 820] 1088 las 10 amp. эҳ 100 569 600 | £11103. | 2 683 | 77 
ig and trac- 350 d EA son | | 
UU = It 


IBUTION BOARDS. 


-apable of turning out Higlhi= 


jle for use БЕ 33141 Situations. 


е е | 
(ches are mounted are cares Simplex Conduits, Ltd., 


Garrison Lane, Birmingham ; 
113-7, Charing Cross Road, London, W.C. 


and Branches. 


с veins in order to preserve 


dirige (mrt, 


31 —10} 517 O0 | Ре, jt - 
vA mi | : 0 0 | hoa Ost .. |soo 5 Elect Development Co. О Tr Ir 
81—81 | = !4 6 | Ара, Oct | •» - 5+ |5 Elec. Supply Y. Victoria 5 ра Gent 
10) —1u2 4 8 0 | ]ап, July n^» ә | Ist Mort. D 3b. Tras Co. acci 
b 71—8| |516 O|faAp]ysO| 88| 7°} 5 s, | Indian El:c. Sup, & Tras Co: s: 
) —102| 4 8 3 | June, Dic |... fos! .. | Kalgoorlie Ее» Power & Lig. 
35 —133]*85 0 9 d. [o 137; 1351] | 0/7} | D» 6 рег Gint. C 
ВЕ —35 416 | а.Му, Ју,О ЗЕ 81}|.. | 5% | Kaministiquia Power пре а-а» Г 
1014—1031 3 17 3 Мы, N ~ {| 15) .. | Madras E. S. dan. ur eae F 
eee eee ee n "ann n n 131—131 | 5 2 0 Зі, 59/ wel оо 3b. Stozk. LE ч 
| 1312-6 м с Бб 5% | Mosican, Elex Light Co. 5% lat Morb) 10 
6 0 0 1 1 \ КОО; оз: ? lel | 
5 8 0 | x Cx met 
ЕУ! af, $ 
А 5 10 | P. v. 


my BOTH LIGHTING АГ | TABLE Il. 


Zylberlast water cooler. Lancashire Dynamo Co, automatic reveralble ocostor. 


№, 
! 
D BOILERS. FUEL. 
= А — AA | Price x 
T No. Type. тЫ Class. per ton — REMARKS, 
— in Ibs. per | deliv'd іці 
| hour. unkers. 
| | | ee ee ССТ 
Em 61 4, W ater- 27,000 | Local... ... | 61 Green'seconomiser. Naturaldraught. Chatn grate stokers. Two Hall pumps. Free 
ane tube : | б wiring. at €d. per lamp per quarter and 12} per cent. оз motors. 
| 69 5 | Stirling 82,500 | pem 5/6 ft. 62 Superheaters combined with boilers. Natural draught. Mechanical stoking. Lowcock 
E felly 5/11 economisers. Motors on hire-purchase. Hire and Мге-риг:һавз schemes саше into 
| Colliery Co. / nits. : 
3 |B. and W. (1) ery operations January, 1910, 
63 Stirling (2) 10,000 Common 6/ 6 me 63 160-tube Green economiser. Induced draught Mechanical stokers. Duplicate feed 
| к slack | Steam and motor pumps. Stirling aud B. & W. superheaters. СО, recorder, 
64 3 | Lancs. 18,000 ^ Washed | ... € 2 96-tube Green economisers. Natural draught. Hand firing. Steam pumps. No free 
жое, | slack Е 64 "s Motors hired out. Nosuperheat. Trac‘ioi supply commenced December 91 
i zd 4 е 
- B. & W. (5) ~ Welsh Large i Ws Я 
ПЕЕ ке : 1. e 334-tube G t 113575. Nat, » е etokers, dez > 
‚| 65 (Pnwranp (3,000, CA d psd 65 "ruens Natu ое eet io and chain grate stokara, „Dupiieate toed pumps 
] | | back (2) 1а. sl ek 23 t Ados" CO: recorder, Street Lighting Charge: 1326p., orli^»ary ; or 2-32 с.р. M.F., ог 1 50 с.р. МЕ 
66 4 Paxman Бр, 000 " ng ` £3 15, 6d. per annum. 16-9090 c.p. М.Е. at £15 each ; 12-500 с.р. M.F. at £19 each. 
Economic 93, tee rss ms. 68 Е . 
li | | Heating 80 amp. Cooking 30 amp. 
61 5 Dry Back 5T 500 Mansfleld 12/0 Loweock economisers, Natural draught. Hand firing. “ Kroll” CO, recorder, Duplicate pumps and ' 
m Marine , Nutty slack ms. 67 "bus pipes, Installation department in connection with the nndertaki.. Free wiring and also eas i 
$ b | | | DM DR e RARE Lunp maintenance, 24.-144. Load factor tariff lid. told. | 
2x Е estricted bonrs Id. to $1. esting lid, | 
68 5 ‘Lancs. (3) 70,000 | Rough 8/6 ms 192-tubeGreen econ. Induced draught. Mechanical stox ra, Worthington compound | 
"E B&W. (2 ) ' Small : 68 and Fradenthal steam pumps and injectors. Water supply from river, No free wiring, E 
oa capu д | ma = &c. Motors on hire, 90 н.р. Simmance-Abady CO, recorder. ". 
69 5iB.&W. 22.600, Bitum. 7/9 & 120-tube ecou. Nat. draught. 8 В. & W. superheaters, Hand stoking. Hoilers with Wilson smokeless E 
А | d slack T 69 peras 2 Prani ар d раш! о би кимы pump. 2 Worthington feed oumps. Í | 
EL "ree wiring ЗЇ. and 3d. on Wright system, fce O-light installitloas. E. 
La Lanes. Yates! « А | : ? т 
10 4 and Thom $5, 25,500 Gum ... Aver. ms 70 1 192-tube Green economiser. Natural draught. Hand firing. Weir feed pumps | ү 
T B.S Waon | 3/ 10; Ё CO, recorder. Hire purcha‘e syst :m of wicinz and for motors. Crosthwaite farnaces |o 
A 5 irli | | 3/9 on Lancashire boilers. Chain grate stokers ou B. & W. boiler. | NE 
11 Surling до Daft... i 18 71 No и ша draught. 3 poles with Crost vaites furnaces, and 2 with chain a 
: i З heater. Simmance-Abady CO, recorder. 
ы | | U giate stokers xhaust feec du 
| L .(2 "E о d 
79 dust ( n 43,00 0 Arley 10/9 15. 72 ` Two Green economlsers. Meldrum force l draught, Hand stoking. One Worthington |. 
| Г вы ]; and two Weir feed pumps, Two injectors. Duplicate feet pipes. CO, recorder. ТЕ 
Е Е | ics A | Tirrell regu'atcr | s B |. 
$ | Lanes. (6) 3 Aver. | i | | | : 
73 : B.&W (9) 33,000 | Small m ms. 13 : Two 4SC-tube Green есопз. — Sincla'r вар г В забега and В. & W. Hand stoking and | 
ite ENS coal S11 f machine stoking, Carruthers duplex feed pump3. ‘Total conazcti тз inclu le 7okw. 
: ‘Economic 93,200: Shipley — 9/10 | SEM 
74 (MOV ODIpiey Minit. 74 Natural and forseddraught Mec anicaletoking. Pearn wheel pumps and Weir pump:. 
Town water with Boby & Chevalet heaters and puriflera. No free wirinz or hire system. 2 


8 
E 2 Stirling | slack Po 
T 


MA А et Бш шм и, 


Ruston.Prec- + | 
15 tor U Tank. rs 35,000 Hard steam, 11/0 niy l69-tube economiser. Nwnral drangat. Dapneate fee! pampa, 4 steam 1 mo or-driven; water 4 
ID C imasil , and Ship- 8.0 ms. 75 softener, Motors hired ot, Wiring contractors rate 3}. Theatres, З}. Churches. 4d. Super- 
t BAXW íU ley slack ‘ | heaters 15 EF. — Tune switeh for privat? motora with ld. per unit, except during peaks. Krell 
ise 76 «5 | Lanes, (69. L 8 1 tol CO. recorder. Hand tirinz and 3 bollers fitted with Bemnis stokers, 
eo E n" aD vj "m ancs. / | о q l'03d. per unit plus 3 percent. for each 3/- par toa paid for fuel іп ex ess of 6/- регюп. 
- &bcock (té) slack 8/3 16 Tramway price. Public lighting: 24d. per unit up to 70,099 units per quarter and 1d. | 
о ИРЕ | /3 beyond this. | : 
11 i |B. & W. (6. 36,750 Coke oes 14/2 2 boilers worked with dust дезігз. $: forcad draught by Skw motor 193-tube Greenecon. 8 
Lanes. (1) Slack ... 87 11 Blake-Know:esfeed pumps. Ring feed maius. 2 boilers fitted В: ппіз C. A.stokers. 2 boilers 


fitted Crosthwaitefarnacrs. Lancs. 5viler han fired. Sum тог seag on, max. load in Aug 
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Simplex Conduits, Ltd. $ | 
Depóts at Manchester. Glasgow, Bristol, New- d | 
castle, Leeds, Swansea Newport, Liverpool. 
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‚ Ades буда throughout the country by all 
the той powerful methods of publicity. 
Contractors wishing to share in the re- 
UD Et ness Should write at once for 
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TABLE II. 


| bo | | Voltage 
Station | °°, |. — 
| К clared Tota) No., Type & Size of Public L | 
| 3j kiln re р ar песи a LII Motors. >= | 
Ф, | s cli. y n Excluding F=Flame, C=Carbon. Total Н.Р. Load 
| mm | nals, | Kilowatts. |E-Enciosed.|N -Nernst. М.Е excluding | at waa 
И, | О=Ореп. _ Metal Wetal Filament. _| traction, (exelu, traction) 
I ~r | 
Бепега- |... 050 & |230&| 1,996 81 127 82 с.р. C., 26 16 | | , 
raction 460 460 5 amp. с.р. C 44 fu " Di xd: | om ы Уз; 
ОНА -. |500&| 250 | 2,933 | 10 27 M.F. 99 Sy 
250 | 10 a. F. 2,226 | L064| 200 |. ч pr 47) 746 
элү ... |460 S 230 1,740 wr dise» 487 M.F. 1,600 | 668 298 Phy 830 
0 500 | | | Gowes |“ 
AStriDu- 50 6,500 | 940 Gorton— | 
`200— 1 45 watt | | 
| 1400-— |, City— | | 
lenerators ... 1420 to | 100, 20) 57,600 SORS want None 41,050 | 24,193 9,599 lid. 44 9880 
irs) 500 = | | сиу- | | | per unit у 
| 036— watt | || 
renerators | 50 8.10069 250 А | Mag. Е. ) | | 
ion 509—550 4^9 ТГ TT Г | 
ў Е — | 2,415 | 250 |... 
КӨШ MEE LE , 240 680 | 40  13N. & МЕ) 280 347 430 | Arcs £20 
urr. from | 50 2 500 240 & | 10 ар. О, | | | CS 22 
d.) v 1 T£ | | л - 
р 1,123 | 21 8 М.Е. 150 | 500 | 760 | Inc. £2 16s. | 
ee PTS " 480 12 amp. О. | | Are. £13/16/8 
IES ТОР 1 х; | +10 & 460 830 | 6 twin Е, 492 МЕ | | . | 
500 mh кы | 492 М.Е. 136 | 322 | 890 
mecha) ... |460 &| 230 | | | | 
500 | 180 | 100; 500 
herators, ... | 440 &! 290 ET. 9. ч E | | 
| 00 400 | 18 12a. | 38 16 с.р. C. 450 130 | 450 £16 | 
К aT 500 (460 & 470 |207. F 7 " | 
- BE: 379 |20 Ta. F. None 75 120 300 | 12 10s. to 
‘ators; ... 240 | 93 Á Tana = 
im | ^| 860) None None 280 | 365 370 | .. 
üsformed to 7 in | 
имен 40 97 50w 207 | 104,610 |... - 37,067 42 |000 Ares £20 |: 
ublie ares (500 + к 1 И пейш | (including traction) Inc. £2/15/6 | 
enerators, uu Ei о 240 © 560 1100 хе rx 9. None 40 400 2,900 А #11 
950= 180 shed > ed өг, нб ашр, Е. К, ix 
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I LIGHTING д 


BOILERS. | FUEL. 


E. Total Pricef of 
ES Tt No. Type. Evaporative Class ж id 
mi capacity, ` |dentva gon 
394 hour, bunkers 
ИТ | 
‚К 78 | ева 254 30,000 | nuty sick yn | 
Р т е | 1 е dne ә 
ЕЕ Lanes. а Шы, 
1 | 79 | < Lon. 42000 Cossall 119 ay 
" | #2 uitwick... 
И РЕ | 5 a7" [85,000] теа | 12/6 o. 
eas 
40 | B. & W. 656,000 T 
цв | 81 {|11 |B &М. тво | ( tan | 10/2 E 
© Ш ас : . 
18 Lancs. 1144 peas, 
[4 [B-& W. soul em 
82 | 6 |B.& W. 104000 | Slack... | 8/5 
ml | rk 
А | ИЖЕ ‚_ Со, 
УМ 
. | | y 
ie | ga ls | B. & W. 47.000] Welsh esal! 24/- | 
DRG Gon | 14 /-- b 
i 85 4 |B.& W. [15,500 | Welsh | 6/0 to El 
small 7/-- Е 
\ 86 3 | Marine 18,000. Washed (о: 
Есоп. nuts | 
| 87 4 | Lancs. Jat ар 9/- hec. 
| Main 
- 88 З Heenan & 7,000 Nuts 7/10 | ET 
Froude dross | | 
8 89 З | Lancs. (20,000 Steam.. About 
10/-- praley 
u 42 | B.&W. ves Rough | 
{ 90 & Stirling SH "d 
3 91 12 | Lanes. |96,000 Dustcoal| 7/- & жч 
| 6/114 арай 
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TABLE И, 
REMARKS, 


Green econ. Nat. draught. Hand firing. Usderfeed and chain grate stokers. 
recorder, Duplicate feed pumps - 3 steam and one electric—and injectors. Klein 

D Sand cooling towers. Motor-driven fans. Paterson feed wate* purifier. 
tube Green economiser, Natural draught, Mechanical stoking. * Sarco?’ feed 
Steam supe heated 1009, Two Pearn flywheel feed pumps. One injector. One sinclair 6: 
driven pump. Two Wilkinson feed heaters, Harris Anderson purifier. 70kw. steam balancer 
with charging dynamo in line. No free wiring, &c. э: 

Economiser. Forced draught. Underfeedstokers. Duplicate steam driven feed pumps. 
Duplicate pipes. 


Ed 


Green econ. 3,040tubes. 47 B.&W. chain grate and Vicars stokers. Weir and Blake steam feed pumps 
exhausting into feed-water heater. 27 D. & W. superheaters at Bloom-8t. Dickinson-st, and n of 
Stuart-st. 5 CO, recorders. Cooling towers — (Forced draught) Klein, Koppel & Wheeler, (Natural 


draught) Blasber:, Lea water recorder. 

Green economber (3,040 tubes) Natural draught. 47 В. & W, chain grate and Vicar 
stokers, Weir and Blake steam-fee I pumps. Feed water heater. 35 В. & W. super- 
heaters. No free wiring. Motors sre hired out. Superht. 100-150° F. Lea water recorder. 

One CO, recorder at Bloom-st. Special low rates for power consumers. Мах. loads: 
Stuart-st., 21,334 kw. (combined), Bloom-st., 5,560 kw. (lighting) and 2,650 (traction), 
Dickinson-st., 6,324 kw, (lighting 2“ Krell” CO; recorders at Dickinson-st. 


Nearly all power. CO, recorder and draught gauges. Mond gas plant. Elec. and 
steam feed pumps. One Green ec^nomiser. 238 tubes. atural and induced 
draught. 6 B.&W. chain grate stokers. Internally fired В. & W. No free wiring, &c. 

192 Green econ. Natural draught for Lancs. boilers, Comoound Hall feed pumps and injector. 
Proctor stokers, Orantt COs recorder. Motors on hire purchase. Crompton's electrical feed pamp. 
Parker b osters and balancers, automatic C.omptou boosters. Free wiring 6i lamp per quarter. 


Traction (Margate to Ramsgate, &c.) 60 cars, 11 miles track. 
Clay-cross 


Power house at St. Peters. 
Haud stoking. Pump own water. Duplicate Blawe-Knowies feed pumps. 
economiser. Natural draught. Crossley suctioa gas plant. 


216-tube economiser. Inducel draught. Davidson fan. Налі stoking. Towa water. Two Wire - 
one elec.-driven and one “Smith Vaile’ feed pumps. Оле fesd water hatter, Ou? Gwynne ciren - 
lating pump. 6 Lights wired free when not used past 9 o’clock. Compiny owa wiring dept, 


Indaced draught. Duplicate fee 1. 


258-tube economiser. Nat.draught. Elec. and steam feed pumps and injector allin duplicate. 
Hick-Hargreaves superheaters. Hand stoking. Motors on hire at 124 X per annum 
on cost, Meldrum refuse destructor. 
Chain grate and uaderfeed s‘okers. Sim mance-A^aly C94 record:r. 


Battery day-load for ighting. 


Meldrum dust destructor. Economiser, rlver water, 
Рис; for traction curren 


Motors on hire. 24 flame lamps onei to coniu neri. 
under consideration, 
See map of area in Table IIT. Carrent also purchased in bulk from the Priestman Power Co., Bankfoot 


Power Co, & Cleveland & Durham Co, Elec. Power Co, Cur. зар’ to County of Durham Elec. Power 
Sup. Co. & County of Durham Elec. Power Dist'o'n Co. System of Darham Collieries Elec, Power Co. 
now interconnected with Newcastle Co.'s, Wao also operate Philadelphia gen. stn, of Collieries Co. 


Two Green econs. Natural 
M, & P. and Allen high, 
120+ superheat. 


Street lighting and lighting of Municipal buildings only. 
draught. Vicars stokers CO, recorder. Steam feed pumps. 
lift motor-driven rotary pumps for circulating water to condensers, 


wee ecol Oe Ae EE 


ay 
ay 
ay 
0 
49 
0 
0 
0 
0 
Ө 
0 
0 
© 
Фу 
ө 
Ө 
o0 
Ө 
>. 
9 
6 
0 
$ ESSSSSSSSSSSSSSS 


TABLE II. 


ELECTRICITY WORKS ЗИРРЕМЮ | 87 


pd Voltage CoN NMEOTIOmws. Net 
9 8 |Station! de | No.,Type & Size of Public Lamps. | Charge per ч = 
| 3 E: Voltage. cur а Агс. “Incandescent, "| Motors. | Load raction Street Lamp | of Dis Con 
$ Eu Saar, sumers| ‘xcluding Е... ате. | C=Carbon, Total H.P. rded | Load. | Pet annum 
2 EEUU АА бое рр Mc emer | Sete ишы] о = 
aman d c. 169 3a 10 la. N. | Arc. £16 | d 
А = 7) А 
O volts ... | 5008 2304/7 4515 and 8 E. 48 ja. N. 2,088 1,600 350 Inc. £3 5s. | 
| 595 . 460 419 M.F. | | {| 
ee .. 225 & 200 & 12,950 12 F., 6E. None 4,481 | 4,408 1,980 54. per unit, ... 13,975 
| 450 400 62 0. : mardem. | JI 
"— e |o. 19104] 5,568 | 93E. 16M. — | 1,476 1,842 [21 and did... | 1226 
| 420 | | per unit | |. 
Gamma. | 60 ae 200+) 3,223 во 5ашро — 9 M.F. 665 | 979 835 as - 6$ | 1,064 | 
= NC. 5: 
ors for... | 250& 2306) 1,357 | &5-E Бб МЕ. 350 г 488 200 Aunt. ares e1s,| 4-75! 499 
500 460 13 10a, F. 04 & 100 c.p. | МЕ. 86 817 i 
lighting, ... 420 200 970 ns , 825 М.Е. 260 352 150 £13 3 865 
a | 500 watt % l 
Insub-:ta- — 50 2,200 100 & 2,393 8010 . 5 573 1,062 516 £21 мс | 33 | 1,148 
P traction az во amp. О. | | | K 
tors for} ... | 900 230 690 E | 46 M.F. 170 430 |. 450 £18 & #9... 325 
stations. | 100) 2,000 100a] 3,700 ' 25 | 246 M.F. | 8,150 1,650 | 120 Special | About 
o EN | 250- po ue 40 & 50 c.p. Contract | 30 | 
tors for... |440to 220 &} 1,110; 15 E. 3 M.F. 930 410 300 |24. регыпіе ... 
| | 480 | 440 | | by meter | | 
AIO MACIE 50 ita i OQ. ал у, 561 310 а. Е. 91 clusters 386 940 400 21d. per | ЕЯ 
don ^. | | Bt | of 200 c.p. unit | 
cuum 50 RUN ду 2619] None | Noe 182 | ыз 148 | .. T | 
| power,&c. |! 500 
eparate '... 210& 230&| 1,265 | None | None 500 324 605 None 
traction | 480 | 460 
Same; ... ' 900 240 | 1,300 | 34E. ay ne € 70 327 3836 24d. 
| S лом р a SID ZA 2222 
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TABLE 11. 


Actual i 
No. Type. | "Spona — Class, tor --- REMARKS. 
in im. per | fet u 
т] unkers) 


р Lancs 46,000 EM 9/6 
\ 


| Small Мед”; | 
7 В.& W. 10,000 | washed 10/-- 92 190-tube Lowcock economiser. Natural and forced draught. Underfeed stokers, 
| 
44 | Lanes. (2.) n Loca | 
Multi (11) cal | 93 First price for lighting is for first 200 hours pr half yeer., Green economisers with 
B. and W. (6) | Berryman heaters. Natural draught. Hand-firing. Weir feed pumps. Destructor 
14 | Lanes. (3) z Washed station 720 h.p. Vicars stokers оп 8 boilers. **Simmance-Ab dy " CO, recorder. 
tm (3) and rough | 94 Two Green economisers. Natural draught. Hand stoking, and one Benni; stoker. 
arine (8) | slack Worthington & Weir feed pumps. 2 Berryman feed-water heaters. 4d. Ist 500 паз per 
8 B.& W. | 63,000 | Lana к 9/3 | ALIE at а. Mea os зар” d mod from 6 — = 
| h | ng by 15 amp. arcs from cur. wo u sen econs. Natur 
prom | 95 draught Vicars stokers. Steam-driven Сашегоо, 2 Weir aud Tangys feed pumps 
4 В& W. 26.000 | Pouzias 9/6 8 В. & W.superhtrs. 2 B. & W. chain grate szokers. No free wiring or hired motors. 
0 б. W. Mo “ом ; 96 192-tube Green есопс miser. Natural and induced draught. Hand stokiog. Daplicatiug 
dreem 10, 1 feed steam and electri? pumps. Three Holden & Brooke injectors. CO, recorler. 


Wii 
"REN 


River and town watei, No free wiring, &c. Traction sapply started Oct. 31, 1905. 


97 192-tabe Green econ. Natural draught. Hand stoking. Motors 


and steam pumps and injectors. Well water. 
98 Two 256-tube economisers. Vicars stokers. CO, recorder. Two 3-throw Hayward. 
ln feed-pumps with E.C.C. motors. Town water. Batteries used for tramway 
supply. 


4 | Lancs. 28,000 Notts. | 9/6 
| | nutty slack . 

11 | Lancs. |77,000| Welsh | 14/6 |, 
«mall 


B&W. 30,000 Washed nuts 13/9 


i Refuse 


lme H 


92 
94 
95 
ma gja | 99 
97 
98 
99 
00 


5 
IT. н! | | 99 В. & W. and Foster superheaters. 96-tube Green economiser. Natural draught, Hand 
ey =) 9 | Destructor firing. Motor and steam feed pumps. Motors on hire. 
al d В 1 8 | Lancs. 65,000 Slack ren (| l 100 656-tube economisers. Natural draught. Weir and Worthington pumps and injectors. 
M ' | Town and own water. Free wiring. Mechanical stoking. 8йрегһеабега 110°Ё. . 
mni | 2 S j; 
' к; n 101 3 | Lancs. 0,000 Slack... 9, 3 1 01 McPhail superheater. Green 192-tube econ. Natural draught. Hand firing. One Weir steam 
ш | : | ta pump, one Mather & Platt elect.-driven pump. All boilers titted with cok'ng sto 
m" 8 І, Local Moun- — 10/... ms. Motors hired cut 
| 102 ancs. ses * „ми Mine e 102 А.С. supply is from two rota'y converters, 100 kw. 
и. amerad] 10/9] 
Д 103 6 Lanes. | ees Nu’ 5 & вк ams 103 Town or river water. Two Green economisers (one 256 tubes, one 324 tubes’. Proctor and Цепи 
я `l. е siokers. Na:uraidraught. 2 motor-drivea and 2 steam fesd pumps 70 kw. motor gen. | 220 kw. 
a, | Slack motor-alterrator. Motors on hive. 
104 7 Lancs. 35, 000 | Smudge | 9/44 ams. 104 Two Green economisers. Natural draught. Haudstoking. Two Worthington compoun 
"E | '& slack & 6/8 vertical & 1 Weir feed pumps. Duplicate feed pipes. Мо free wiring, &c. 
; Dry-b : |< | 
| 105 4 | TEA oes 23, 000| Small.. -| 11 [6 Anne's 105 No economisers. Proctor stokers on two boilers. One Worthington aid two Weir pump. 
T it) Stevenson (2) р Tram. Exhaust steam, feed water heater aod injector. Town water. Induced draught. 
| | Tinker (2) | Station partly condensing 
Lanes. (4) 60,000 Slack 7/3 ! | г. boi 
nt | 106 9 | 1 , аск... | f lens & 105 360-tube econ. Lancs. and 3 В. & W. boilers with fcrcel draught; 2 B, & W. 
15 MI |, B. &kW .(5) ms.Co destructor-Hred. Three injectors. One 38-throw pump. Two Weir pumps. Өде Hall 


pump. Motors, &c., on hire. 
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MOTORS, DYNA 


Engineering Works, пеф 
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out al Free on Request. 


- Ф іол Motor Generator, Motor 150 kw. Slow Speed Glitton Generator, 
‚ and B Branches: MANCHESTER GLASGO enerator so V., for/Osram Lighting 220 У. Fitted with ball bearings for 
' , Installation. direct coupling to gas engine. 


illseeeeceocceccoccoooos 2222222222222 722222252925252522272022025 


ams are deine exléensivel 
ейди! the country by al о 
e most powi methods of publicity. —— 
ontractors wishing to share in the res — 
| siness she ld write at once for 
ctive adi ising literature "т 


ы > 


St ouyers in t 
the IM Un 


Y 
Jte. 
- D 
P" ar 


A EN 


Бб 


* Д 4 4 Я P С E è 
‚ - В 4 вш А-ы AS na s 
—— =” ^" X | Ү AFEWO E 
= " 7 i l — " $ ^ e 
= - - - , -— E — E. - = А, 
E т 
e фы 1 j e 


~ . CONNECTIONS. 


No., Type & Size of Public Lamps. | | 
| Em монь ioi 
| е +“ = n, £ о A w^ recorded 
va 0=Ореп. | Metal Filament. | гш" „АЕ котка. 
| 
ur.forout | "75 |460— 00% | 14,502 117 None 11,544 5,520 
‘action s 3.1000" | 12 amp. ШУ 3,074 | £14 10s. | 
h 000 № 2,192 | None N | Ра 
istribution. 80 pda , опе 398 462 | 436 i 4 /1,000} 
com- 500 & - | 
tig 50 «m.s E 712 | 4. 80 М.Е. 585 346 90 | 24. рег? |... | 227 | 
te | E | t unit 
te mci + 460 | 230 1,160 d RUP 5. 3 M.F. 780 298 702 ч ун 3) | 456 
from central 250 — M T ‹ oL | 
three-phase | 25 | 500— 5,100 | None None 4,300 3 
mui 5,500 110s E 1,300 | .. 351 
`ompound | ... | 400 | 200 3,680 9012ашр.| 1,640 M.F. 7 
Чоп | | 40 10amp. “о 7680) мо шшш | Told 
nerators | ... | 540 230 &| 3,192 | 99 |192 Various 471 (inc.) 1.308 | | Ares £18 tax, | 10. 
lighting o E: 10 атр. | heating) | 97 Ин 10:2 | 2,136 
tant cartes 2,200 4, 72-600 watt 144 à "WC 
шсш: 00 210^ 550 „| 619 | 1,953! 486 | ену 9,060) ИШ, 
0 ub- 220 ^ 4.950 PR INT x | 
ormer sub. 50 M 110. ‚95 E zu 484 Various 2,700 1,020 | 770 Ex ... [1,540 115 || 
los sd : 230 & NI | ae " | 2310 
талии | 40 |6200 m7 | 0609. Now | None — 5000 | 4,500) 1,000 | Now (17 | 440) р, 
phase. ^ | 
ИР, 460& 230 &| 2,910 65 None 1637 ` ; = 
Same 440 & 220& 1,085 апр 131 M.F. 3071 А 
ат | 550 440 А AA pes ) 2 4 1 4 | 1,960 : si night, £12 5 435 118 ffi 
M 502e 220- 10,636 215 ) M F e "m 7226 all bight” 
vim 50 5.500 220 15 92M. 10121 | 4,095, 936 [£14 3s. ва] 181,287 | qfi - 
orme | 2 e ә 9()5 
ИТ 50 2,000 200 joue г gat 200 500 | 200 | £3 5s. for | 105 | 1,075 | 190 Ji 
ng turbin WEILE. 
i tribution, | 50) |-440ю 220 &| ... 5412140. 135 МЕ 99 | в 64 c.p. 
Betts or = ^ а 2 ja u DALE, 1:923 1,129 380 ids 0 9 |1,10 | 191. tN 
Same eee 440 to 220 & (not 21 j amp. ANN M F T + M.F. 49. бе. 1d. | 
480 440 known) twin DUNT 44C r 326 220 | 150 КОЕ, 6:6 902 122 t 
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separate circuits. No street lighting. Motors on hire. 


| 107 | Av. ЭЙ 107 Four Green economisers, each with 400 tubes. Two CO, recorders. Electric feed 
| ; pumps. Hodgkinson stokers. Alternators driven by continuous-current motora. 
' | н Motors on hire. Lea water recorder. 
108 Lancs. MER ушап | 14/ 10 108 288-tube Green economisers. Meldrum & Crossthwaite forced draught. Hand firing. 
o | п ta i 2 Worthington and motor driven 3-throw variable stroke feed pumps. Alternators on 


3 B. & W. 8:000 Yorkshire | 11/0 


hed 
slack 


4 ‘Lanes. 0000 Refuse | ... 


B. & W. siperheaters. Natural draught. 2 Weir feed pumps. 2j miles E.H.T. bare 
overhead transmission line. | | | 


Green economiser, 192 tubes. Four ''Bolton" type superheaters, two Meldrum stokers. 
Опе Brook forced draught. Meldrum destructor, hand fired. Duplicate feed. Motors 


h | А and coal on hire. No free wiring. 
111 10 B. & W. 132,000 Fine 6/6 111 Superheaters. oe tube шелек чаш draught. m & m sn grate stokers, bici 
| feed рэтра. Motors on hire. Satisfactory incandescent lighting on 25 periods A.C. 
m | slack Supply to rolling mill equipments at 5,500 v., without transforming. 
7 Lancs (2) 107,000 S | 12 3 Green economiser, ‘Natural draught. Proctor, B.& W.and Bennis stokers. Weir feed pumps. E.C.C. 
{ К , ma = 9 h ` А : 
B.& W. (5) 11 moror ale rinor, Tudor battery for traction duriog peak of lighting load. No free wirin:, Super- 
Е | ers 100s Е. 
do i Econ. (8) |5 € é с nomiser, Natural draught, except оп Pa boilers which have Erith stokers 
| M3 | 7 вая» 58.000 Kings 15/3] Ы 113 | erm Хаит буер оп Pazman оета which here Brith water 
эз: Stirling (2) bur eas № and Stirinzehnin grate stokers, Опе B. € М. лпа Stirling superheater, 100 Е super- 
ЕЕК | р heat. Nofree wiring, Leu water recorder. * Contract £15 105. per kw. demand for lighting. 
| 114 9 Lancs. 84,000 Slack ... 8/10 114 223-tute Green and 360-tube Robert's ezonomísers. Natural draught. Proctor stokera. 
| | " Опе CO. recorder. Desrumaux water осе Weir feel pumps. Five years deferred 
2 а payment system of wiring ; three years for motors. 
1 15 6 | Marine 12,000 Northum. 10:9 11 5 No economisers. Natural draught, Hand stoking. Worthington & Weir steam feed 
re | t | pumps. Traction current 1:54, for 1st 400 000 units; 1-44. for next 200,000 units ; 
ar unscreene | | 1:34. all afterwards per annum. 
s 11 6 12 Lancs. [120,000 Ел gine |. 9/0 ! 116 Matthews & Yates induced draught. Hand firing and mechanical. Goodbrand 1,560-tube 
| Slack | | economisers. Simmance-Abady CO? recorders. 5J. P. Hall feed pumps. 
} | 117 7 Lancs.(2) e. e Coal | 8/8 |.. 117 Green economisers, Induced draught. В. and W. chaln grate stokers and Bennis 
| IB &W (5 ) | slack - it- stokers. CO, recorder. Lea water recorder. 
е е Г e 


1 18 2 Green 370-tube econo. Nat. draught. Steam driven Weir feed pumps. Superheiter. 


6 | Lancs. p EU Slack ... 7j ! Hodgkinson mech. stokera. Simmance-Abady CO, recorder. Lighting boosters 400a.,80v., 


n | Mather & Platt. & 500a, 100%. Brit. Westinghouse. Motors hired out. No free wiring. 

us 9 B. & W. (6 ‘ arhent: rs 15u¢F, at Пупон-года. Creen ecenomisers, Weir, Hall and Worthington pumps. Town 
119 28 Lancs. ap eee Small un- 7/9 : 119 Tutus Шер well. M. x Р. коем; ооа stokers. y uc ond natural draught. Наги 

н Galloway (10) : ' screened а CU, recorder. Bulk supply of power at £4 per kw, installed per annum an 


120 Superheaters. Мо economisers. Natural draught. Hand stoking and Bennie stokers. 
Weir and Nicholls feed pumps. Water from ell. Feed heater. Mather & Platt 


eriu, Thre’ & 


| 120 | 5 B&W.(3)32,000 "ross 17/0] 


Е Lanes.(2) | Thro! Welsh & 13/10 : water softener. Installation department and shop for sales, and showroom. 

K s | 

dd small Зу Jah 390-tube Green eron. Natural draught. Hand firing. Steam and motor-driven feed 
121 5 | Lancs. 120,000 е | 9/6 121 pumps. Motors 9 hire. 34 10? c.p. M.F. lamps just connected for street lighting. 


Heating and cooking load very х гаі. No free wiring, Motor hiring. 

Carter 120 double-tube economiser. Natural draught. Proctor and Bennis stokers. Two 
Hall feed pumps and Holden and Brooke injector. Town water. Wollaston water 
softener. Sugden superheater 12.) deg. CO, recorder. 


| | 
Dunkerton : 
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| 
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ele 
ьш Voltage] -- — иг —————— 
M Station| de- Total No» ТУРО Size of РОНЕ tamps: = = == 
and E Voltage. iom cred бог. | Ате. Incandescent. Motors. 
Lo. зы mers N-Nemst. M.F= poen 
$ > IAM Kil Metal Filament. Lm 
— —Máá—— | | | | 
tions. Thre- | 0 2,000 105 1,044 x башр. Е. 288 M.F. | 400 
Ж 550 | 210% | 30 16:с.р. | 
| „М.Е. ; 
1b-stations. | 5() 2,100 200] 1,091 а үч 74 62 
| | | 
' in streets. | 50) 2,060100 &| 3,458 60 12016 ep. O| 362 
ie compound ~ 12 500= 200 10 amp | 
| | 12100cp. M.F. | 889 
шег Л 2,000 105,210] 2994 10 F., p 
tion | & 600 80,1E. 10 32 c.p. M.F. 
490 230 &| 3,165  99550wa 477 39 c.p., С. 1,540 
rators for 460 150 280 wate ор | 
, lighting, A.C 50 460 > m 3,622 „5 10 атр. О. 53 100 с. р. 8,1 1? ) 
Ee E ы 6,600 25 | Зари, МЕ | 
i ... |050 & 1230 & 294 е; | tee 58 
used for both 480 | 460 | | 
generators, | ... | pr "оо | 2,100 81 1: там 160 M.F. 1,860 ou pele, 610 
on | i 4, - 
'subatatiomd DO | ev [iene 12,000 | 362 176 50 c.p. | 10,880 6,512 | 1,475 be Ma! 9 |370 
deren та | 6,000 100 A C. | 10 атр. М.Е | = Р | PL. 
generatore | ... 460& 230& 899 None None 216 320 | - 155 я 43 43) 
on 550 460 | | | 
| | 3,414 E amp. 9, ult. | 1,613 919 935 674 
tric feeders. 460 to 230 & _ amp. Е. | 3d. | 4} | 
_ 950 | 460 | 265 125amp E oat. | G5 150 | 4192] у per unit 207 
| 25 32c p. C, | j 
H.T. С.С. 1,300 50 1,800 & | 44) & 7.579 5610 атр. о 995 5.948 3,816 700 Ares £17 1j 1,434 
S-phase 0,620. 500 220 : 12 5 amp. №. 4 ! 
ir lighting а d 0,600 on | 6,000 „л Inc. £3 
эпе, „Моше. | 100 | 21008 105,294 9989 у O. 500 30 c.p. 910 724 175 "een. | 9 | 882 
nd three-wire 460 & | 230 & Ў ғ Inc. 2 30е,р. 
230  |460&400 43 Е. M.F. | £2 18s. бй, i 
rators for] ... 480 230 & T. 25 (X Pod Dot 90 398 | 225 SENT 3 378 
460 з Mas AE, Гас. £3 3s. 
| sub.staions | ӨӨ'Р 19 100 | 100 & 1,600 220 280 64 c.p. 793 | 400 Arc £16 1$ | 1,800 
НЫ 200 10 amp. 0. М.Е. | 
Pete IET 9% 500 | 230 4,900 |. 65 E., 90 М.Е. 1,110 1,002 | traction < yt Ld 9 800 
380.2 FF. | Jan., 1910. 
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THE PREVENTION OF BLASTING ACCID 


WM. MAURICE. 


Mining and Electrical 
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PRESIDENT OF THE INSTITUTION ОЕ Mininc Ег встр 
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Over 70 Illustrations. 


A PRACTICAL MANUAL ON BLASTING AND 
ENTS. 


UTION OF 
FELLOW ОР THE GEoLocicAL Society; MEMBER OF THE INSTIT 
N OF MiNING ENGINEERS; MEMBER ок THE NATIONAL ASSOCIATION OF COLLIERY MANAGERS. 


1, 2 & 3, SALISBURY COURT, FLEET 
f all Booksellers &t Home and Abroad. 
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BOTH LIGHTING / 


2. | TABLE И. 


t BOILERS. FUBL | | 
EP i = кк уус ee -———————————— е: | 
re s | Total A | 
іт imm Бас | 
С №. Туре, | (аршу | — Clase. | 
= tb. per REMARKS, \ 
J BC m лгы Шын : | 
BOW М | Ў х "T xd Е T === ат aea i 7 
- 5  B.& W./25,000 , Welsh — ||4/10 исш pee nue 
CUED and 123 | Motor-driven 5 Rconomts : | 
Е row pumps. Economiser. В. & У. :nperheaters to 450° P. / Natural 
> leg draught. Hand firing. CO, recorder. Outside arc li Fi 
o В. &. W | 25,000 Coal , ..| 13/0 6d. рег unit summer, 54. for 2 winter quarters. 3i inus В ОЕ 
ет | 7 oe 124 192 tube Green economiser. No free wiring or motors hired. Forced draught un lerfeed 
z eee | í | : 
| B. & W. (3) | Coke ... 
ale | cartagTanis. 125 Free wiring. Meld 1 Crosth | 
| | i g rum and Crosthwaite's forced draught. Second price after 2 units NE 
2 7 Ad (AR Т 60,000 Cannock | 4/9 per quarter рег 8 c.p. lamp wired. Worthingtcn feed pumps.’ Economisers. * 
к , Stirling (1) CRM ane. 3/9 d 126 Deed кг бтген economiser. ? В. à У. superheaters. 1 Stirling super 
M ә В. & W. 20,000 Midland 10/51 а. А mance-Abady CO, recorder. : | 
| реаз а ms. 1 97 Motors on hire system. Dowson gas producers. Simmanc:-Abady CO, reo_rder. \ . 
B. & Ww. | т: 1 L] | 
8 destructors 170,000 Wigan Sun 360-tube G E 
" ech. stoker 6) Б | ams. -tu reen ecunomiser. Weir fe ; ; A 
nus 3 B & W 29 000 F: slack E з 128 heaters. Sirocco fan working in о е сое визе M | A 
К м, Fine eee Е 199 в Hoe балсы О kw. Ном4ео, Zoelly-Siemens turbo-all | 
Im | slack Elec. | ae | 
7 Dryback | 126,000 Slack 6 A tol) В. & W. superheaters, Natural draught. | 
| В. cw o Sth. Stafford, 5/3 иа 130 Хогевошы и! and jnduend disent: Denuis stokers and furnaces. Hire-purchase wiring | 
\ : . 9 B. KW, chain каме stokers mu ierhe Ног 9 Е өгһе; х nnee- : ` 
17 | B. & W. 255,000 Bituminous|10 ‘0 е Motors, ure нь on bis СО тс 
small | ms Refuse destructor, Heentaand Froude 2 units with B. & W. boilers. Lea water rec rder, m 
| it 131 Harris-Anderson puriner. Motors on hire aud hire purchase. Machine firing. Induced 
5 В& уу. 10,200 St eam. | 9:8 aunt | о RED ion M pt water rec'rders aud Cassella draught gauges. 
. ° с Я i D < . . 
геге 132 No соот Natural draught. Maud firing. Motors on bire or hire-purchase. | 
| 6 B.&W. 60,000 Slack 7/9 і additional charme for curent. 56а), 4 motor feed-pumps. Free wiring without t 
T . . ж, : ; 1 
| 1 33 - 512-tube Green econo. В. and W. stokers. Naturalécraught. CO ,recorde-. Weie feed 
в 3 Bases. 15,000 Penibert 7/6 | 133 pumps. Motorsonhire Lea water recorder. р 
slack T 44 192-tube Green есоп. Natural draught. Hand stokipg. Pump and injectors. | 
*^ [334 |10 „л, 180,000 Slack | 2 320-tub 3 Rees roturbo, 1 E « 
eonomie (2 ... hé EN 20-tube econr. ces ro'urbo, vans and 2 W : 
| ' Water | | an~. 134 ps on мее г аот aids 100° F. Water atte Feed ша Hon kai | | 
| г 9 у , Stokers. Bimmance-Abady CO. recorders and dravght gauges. Destruct 
135 В. & W. 1 ,000 Staffs nuts! 10, 6 | supplies elec. for lighting & power. Е. ее wiring. Motors OH Bic Lo water еса 
| апа beans 9/6 о. ... 135 о Apt T; Е only опе. Сантана current for lighti: g and trac Hon 
< РЕТ К : > ег aux liary, orporation wiriug. e ors. PY 
136 4 W тег (3) 9; i90 Slac k 7/3 à stckirg. Simmance-Abady CO2 recorder. 25 kw. Чио айе; rine edd chee 
af Lanes. (1) | ao 1 Lancs. boiler with dust destr. and superhts. Nat. drt.B & W. chain grates. Water tro : 
i 137 10 В & W. Е” | Scotch Dn: 15/0 36 wells. Duplicate Hall feed pumps and injectors. 100 amp. Арсе alko 76 amp. ОЕ р 
RA мине | s | generator. Private houses, 121 per cent. on nett assessment ai d 14. рег unit. i 
| 8/9 . 137 Boilers with auxiliary oll burning apparatus 196-tube Green economiser. Natural 
1 38 5 Lane 5 (2 ) A Pe a " /0 draught. Hand-stoking. Worthington feed pumps. TwoB.& W. superheatera. ' 
i 5 192-601 . ThreeWeir ste 9$. Churches 3d. «Sd, “ "sys: 
p B.&W.(3) | slac ams. 138 mises u here Tit js much nsed « CLE day Ur UNT ооа гт ‘tenting ba 
к= 2 s jer i ч т і ы | —_ factories and workshops. Enctosed sres loaned out £12 118. р.р .p.an. Ошеб-се| destructor wor 
SS SSE SS ae am coujunctn, with theeecry. Ni rks. Motors on hire, no free wiring, but Elec. Dept. do custms. wiring. 
Vei MC Ё 
. | ders into force :— 
Provisional Orders obtained in 1910.—Ard : : | 
| Balfour); Bath Extension (Corporation) ; onal Orders obtained In 1905.—Balleghaderreen (Castlerea Rural Council) ; 
| Chesham Extension (Hemel Hempstead) jrentford (Brentford Electric Supply Co.); Bury (Rural Council); Conway 
Co.) ; Church (Urban District Council) ; orporation) ; Golborne (Urban Council); Grangemouth (Corporation); Hay- | 
T е е Е 1 5. > е И . : 
— Cowdenbeath, Lochgelly and District (ugock (Urban Council); Hessle (Urban Council); Litherland (Urban Council) ; 


( Electric Supply Corporation); Navan Ие Hulton (Urban Council; Little Lever (transferred to Lancashire Elec:ric 
(Urban District Council) ; Weston (Castnejo Wer Vo.); Penmaenmawr (Urban Council); Tottington (Lancashire Electric 
‚Н. Cox and H.’J. Falk). ower Co.) ; Whitworth (Urban Council). 


Provisional Orders obtained in 1909.—Chippnal Orders obtained in 1904.—Caerphilly (South Wales Electrical Power 
District Electric Light and Power Co.); istribution Co.) ; Clitheroe (Corporation). | 


: worthy (Christy Bros. & Co.) ; Skelmorlid hnal Orders obtained in 1903.—South Shields [Rural] (County of Durham 
аР Wemyss Вау Gas and Electric Supply Со. А нов ео : . ( y 
m : . 
| on the-Naze (Coast Development Corporatio lectrical Power ооох vos ате (Rural Council 2 
xm Provisional Ord ers obtained in 1908.—Halesonal Orders obtained in 1902. —Abram (Urban Council); Eston (trans- 


S > il); Oulton Broad (Ugtred to Cleveland and Durham County Electric Power Co.); Hucknall | 
ни" Е Rural Council); ошер отЕата (Urban Conneil) ; Leyland (Urhan Council); South-Bank-in-Normanby „as 
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LAMPS. } 


Digitized „Google j | ГА 


| 


OSRAM Lamps are being extensively 
advertised throughout the country by all 
the most powerful methods of publicity. 

Contractors wishing to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature 
Printed with their name and address, for 
circulating amongst buyers in their own 
districts, 


The General Electric Co., Ltd., 67, Queen Yictoria St., London, F:C. 
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ly in them : | tric Lig 
ply А Нес 
been gran or will shortly co ict ru а i See Table III | | 
е é : А Т e 
es have also in these areas, and ини Table I Seo Table Distribution. Se See Table III. | Q 
ing plac ply heppey tion. et r Co. la 
lowing who now sup ' Isle of В Glasgow Corpora Corp. for ы Elech ic Powe T" T 
Ene elow, in Table 11. | " Midland Electric County ble II. See Table I. Z 
= (Отт idge in Ta | inside .. Midlan d Durham See Ta Power Co. i 
 |DEND! _ Coatbri III. Kelvin inford ... 'eland an 'ation. ight and ; Seo ' Y 
‚ Со. See e Table | bel. . Ke swin Clev г Corpor tric Lig IE istribution. 
DAE ion. See tat kin Ta | King ... Mancheste litan Elec e Table er Distri 
uis M uis Co. Bos See Ta Le hulme . South Me rporatio ration 2 
INE, p So DC Table I. Levens " пасс Согро ш 
St 31% | Лесітіс Pow Co. See !e TII. isham Hudder land Electr I lr 
St i 34 i city Co. Table ‚ Lewi ite ... Midla ble III. ‘oe Table I. | Р 
ict Electri Co. See inthwai cote. Ta . See ble II. ble I. ; 
" | ict Ele ower Co. |! Lin olles ation. See Та e Ta ate 2 
E i% | ео Р | Гуе and W Wimbledon PE к Su бал Со. Зее Marg ( n 
| e . А i E с. а à С E r | d 
- d P й in Table ТА. le III. топ...  - SHOE District vie Lighting an W 
И 06 | Sec Blyth in See Table Mosley. | nece клн dstairs iu Table II. mTabel Ш 
St 144% ‚ See er Co. le III. Mossley. ee le of Than tairs in le II. Newport in I 
Г 7id i ‘'ectric oe See er Newburn and St. Isle АТ] dins n. See Tab A Со. See Malton in Table I. p 
St 4% | " Supply Co. Table Ш. П. | hdown апо. d Power o. See 
i | 50 | = гіс № : n See Table I . Nort tra | end Corp Light an ] Co. JA. b 
se | 10/0 istributio See ter Ex Graves ight Elec. Light ity Supply see Table I. 
= [44% | А Electric Co. See Ta ble I. . Northflee .. Isle of Counties | of Yorkshi II See Table I. 
A Ы оне а аш А 1у Со. Table I. ў 
5 ae Y er See Ven n l п. Nort eee ical Dis tion. se А tric Supp y See Ш 
У .. г Со. See Table | rton ... Electi Corpora ne Elec Power Co. Table III. а 
t| 4 : ly Co. ' No vee rington Р ngboun ivht and : See 
| : Supply Table II. | Ossett et Acci burch and Pa = tric Lig istribution. 1 
'able I. T argate in waldtwi " W 0 olitat Power С < 
Sk iss n Co. ides I4. in Table L Жааны né = South d Corp. de Table I. ly Co. See Table II 
E | ieee № ire, See See Sutton i ble I. | Penge .. Midla Corporation. . № icity Supp 
1! 9/71 i on in Ta haws Glasgow le Electricity S ILI. 9 
1. 2/01 ways See Sutton Penn | d Poole Ele e Table III. 
l 0/71 | ways Co. : llockshaws . outh and Pool ble о. п. Se j 
a urnem ; е Та bntio e II. 
: ү " E Fw Sce о ма | Pokesdown ... s rd pou or а in и T | 
St. 2.4 er Co S See Ta | 1е ... . salfor ectric Corp. See see Table I: ble Ш. d 
E үч SUPEI Table T, Prestwich пк... Urban есше Supply С District. Distribution. Ryde in Tablo 1 3 
St. 44 | 0. ее Ые 111. uarry Da | .. Urban Rochester for Power r Co. See a 
| St | 44% | See Ta Ill. . g th... j Chatham, ric Corp. À d Powe 
4% ]е | dru d lectric Cor ht an | | n 
Е i iios д i _ Rochester в. Midland Elec sabe om ce TUUS Table I. Table III. f 
st, 4% ы ion See о Table I. ° Rowley S W ) "s EM Cor Е Со. о =. Table Ш. . h 
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Bentley, Heath Town, Sedgley, Coseley, Kingswinford, Amble- 
cote, Lye and Wollescote, Rowley Regis, Quarry Bank, Brierley 
Hill, UpperPenn, Great Barr, Wednesfield, Short Heatb,Cradley 


powerin Wednesbury, Darlaston, TI 


Heath, Old Hill and Stourbridge. 
| 1898, 1901, 1902 and 1909 ... $i 


. July, 1902 ... : 


J. Hardie McLean (Gen. Munager and Engineer) 


Gordon Baies (Secretary) 
Generation at 7,000 v. lts two-phase, 50. 


Distribution at 2,700 volts two-phase, 200 Dis 


volts two-phase, and 500 volts continuous. 
Wolverhampton and District Tramways. Dud- 
ley, Stourbridge and District Tramways 
(Kinver Section), Birminghamand District 
Tramways (Old Hill Section). 
9,194 kw. (80 Nov., 1910). ... 


_ Approx. 54 miles В.Т. & H. two-phase “ twin” - 


(three-conductor) lead-covered and juted, 
laid solid in stoneware ducta, 


58 miles В.Т. & Н, two-phase “ twin ” (three. | 


conduetor)lead-covered and juted, laid solid 
in stoneware ducts. 


62 miles B. I. & Н two-phase “twin” (three-conductor) 
lead-cov.and juted, laid solid in stonewareducts. Ditto 


simple twin cable fur public light. 144m. teleph. cable | 


One... exo № 


Ocker Hill, Tipton (near Wednesbury) 


Twelve B. & W., with chain-grate stokers and 
superheaters. Total evaporative Cap icity - 
180,0001Ъ. per hour. 

Two800kw. Ferranti—Ferranti. One 1.500kw. 
Yates & Thom— Ferranti. Two Willios — 
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, mnrine type triple- | Six 5.000к w. and two | Two 5.000kw. А.В. 
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| NEWOASTLE-UPON.TY 
| ELECTRIC SUPPLY co, 


‚ including N 
Gosforth, Long Beaton, Walker, Wald Vili 


ton, Whitley and Mon kseaton, &c. (See Map on p.7; 


Newoast'e Prov, Order 1893. Acts1900,192 Transfer of Wilke 
and Monkscaton Order, 1905. and Castle Ware, &c. Onder, 19 
January, 1900 (in Newcastle only, 1889) ... 
Charles H. Merz and W. McLellan 
R. P. Sloan (Manager) Ns 
J. S. Watson (Technical Manager) 
Generation at 5,750 volts three. phase, 40, 
Transmission up to 30,000 volts three-phase 
tribution at 480 & 240 volts cont. X0; 
600 volts for traction, 440 volts three-phase, 
Countyof Durham Elec. Power Supply Co. ; Armatroag 
Whit worth & Co ; М. Eastern Rail way Co. ; Tyneside 
Tramways & Tramroads Co.; Walker U.D.C.: N.E 
Marine Engineering Cu.; Swan, Hunter & Wighan 
Richard:on & Co.; Northumberland Shipbuildirg (о. 
Tynemouth Corp., Castner-Kellner Alkali (о, te 


About 105,000kw. ... seh. ш he 
‚ Callender and В.Г. & H. and AEG. thres-tore. 
| lead-covered and wire-armoured, dram 

into earthenware pipes, and laid solid i 
cast-iron troughs and earthenware troughs 
Callender single conductor V.B. cables, an 
B.I. & Н, Co. three-core and four-core lead- 
covered, laid solid in earthenware troughs. 
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Three (See Remarks) Rd. HE on 
STATION I. Station II. — Srarios Ш. 
ние Bank, Walls. | Carville. ‚ Dunston. 
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i ". (marine 
Eight B.& W. (each |!» B.and W. (marine, 8 B.& W. (m t 
3 UU0]T : ' each 30.00]. perhr..16 esch $0,001 b.per i 
13,0001b, per hour) | Stirling, each 25,40 №, Chain grate stoken 
Chair grate stukers. | 
‘Sarco’ CO, recor 
ders. 
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Main Steam Pipe 
| Installations. 
Telegraph and 
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Steel Castings. |! INGHA M. Electric Wiring. 
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RAMWAYS AND LIGHT RAILWAYS. 


REMARKS. 


А scheme has been prepared by Mr. S. Sellon for the construction of 3 miles (single track) of elec- 
tric tramways on the overhead aystem, and 54 miles on the raille s. trolley system. - Application: 
for powera has been made iu the present session of Parliament. 

Light Railway Orders granted in 1902 and 1904. Construction c :mmenced early in 1905, bat operations abandoned 

in May, 1906. A new Order then promoted for a line 10 miles in length. to cover main portions of route of earlier 
undertaking with certain extensions. Light Railway Commissioners granted the Order to the extent of 8} miles. - 
Consulting engineer, R. A. Smith. The 1906 schem» was conflemed by the Board of Trade in Мау; 1909; and a 

construction company is now being arranged. Ап overhead tro'ley system isto be'adopted. = © m 


. Light Railway Order, 1903. Consulting engineer, Robert Green, of Messrs. Pritchard, Green & Со. 3 6" gauge. " 
, for 


miles of route, equivalent to 12 miles of single track. Extension of time granted ia 1906 until May, 1 i 
completion of works. An overhead trolley tystem is to be adopted. "The powers have lapsed, but the Com-^ 


pany is still in existence. 


Light Railway Order, 1901. 42 miles. Extension order granted in-1907. : ж 


Special Act granted in 1906 to Folkestone, Sandgate and Hythe Тгаш жау» Со. The lines were to be. 
equipped by the National Electric Construction Со. on the Dolter surface contact system, but the 
Company have decided against such а scheme and further powers were granted to the Company by 


their 1909 Act. "The construction of the line has not yet commenced. 

Light Railway Orders, 1901 and 1902. 3'6"gauge. 94 miles. The powers have been transferred to the Halesowen 
Light Railways Co. under the Hslesowen Light Railways (Transfer, &c.) Order, 1909. It is proposed, to carry 
out а combined lighting and tractiun scheme. н q^ : 


Special Act, 1904. 6 miles. Consulting engineers, Merz & McLellan. No work 


commenced. YO; TES 
Special Act, 1905, authorised conversion of existing horse tramways (still working) to electric traction 
and construction of new lines. No construction work yet commenced, Running powers agreed with. 


Worthing Corporation. 


Light Railway Order confirmed in 1904. About 7 miles of single track. Standard, 


gauge. Consulting engineer, Н. Alfred Roechling. No progress made. 
Light Railways will probably be constructed during the year. Consulting engineer, 
J. B. Hamilton. ; 


Special Act, 1903, authorising the construction of electric tramways between Nottingham, Ripley, Alfraton and 


Mansfield 14 miles single track and 68 miles double track. The Company's Act provides for the soquisition of the ` 


Mansfield and District Light Kailway Co. Further Acts were obtained in 1906 and 1908 for extension of time, etc. 


Light Railway Order, 1902. 12 miles Standard gauge. Extensions of time were 


granted by the 1905 and 1909 Orders. 


Light Railwsy Order, 1904. Length of route 15 miles. Weight of rail 411b. per yard. The construction has 


been delayed ; avout half the line foundation has been completed, but no metals-yet laid. . 'Phree-pliase current: 


will be supplied through transformers along theline. — | ( 
Light Railway Order, 1905. 4 miles of route, equivalent to 7 miles of single track. Eady & Frech 


and W. Cobbett, consulting engineers. An overhead trolley system will be adopted; but nó ` 


construction work has yet been commenced. 


BSS SS SSS SS SSS SSSSSSSSSSSSSSSSSSSSS- 


EQUIPMENT. 


REGD. TRADE MARK. 


S, FROGS, Í 
j, INSULATORS à 


an t m С 


=== 


le e" 


— — 7 сд 


Supplen 


J 


Ist Mo 


è 
< -4t Е. 


— JAMWAYS AND LIGHT RAILWAYS SUPPLIE 


AD EQUIPMENT. FEEDERS. 
= | | 
= «д | Size. | 
| ^ | ^ Method of Suspension. Type and Make. ыл PA Method of Laying. 
ins.) | | or sq. in. 
и t I | 
| Side brackets, span wires | B.L lead-covered .......... | 70125,0097, 0o73 | Earthenware pipes| 0°66 and 095 [500 i | 
18 | and centre poles | 8q. in. 
0 | Span wires, side brackets.) CeDenserlesd covered, Johnsonand | Various ...... | Stoneware соп- | Two 1-0 sq. in... |500] 18 | 
19 and centre poles lead-covered duit _ | 
| | Bracket атт, span wire | B.I.lead-covered, and ditto | 156, 1:0, 0°75 po четы LS E- 500| 19 l 
ү. 100 5% | Sunderl: 20 and centre poles armoured 05,05 | in stoneware troughs 
Sloe | oes Siemens, Glover's, & St. | 37/18, 7/16, | Iron pipes ...... «| Two 0:25 sq. in. [170] 99 И 
= 4% Do. 4 21 Не]епз | ete. 
«| 4% | tDo. 4 ^" $5.42 : - 
B Yorkshi Side pole, centre pole} St.Helens, Western Electric | 0:2 to 0:6 | Sykes ............ Four 0:8 sq.in.each| 500 t t 
AER 29 | and span and B.I. lead-covered 
| Span wire rosettes, bracket | В.Г. and Callender’s lead- | 0:2, 0-15,0-1 | Sykes Burnley area, 08 дн 5001 99 { 
| Ele 23 and side-poles, centre poles | covered and 0:3 solid Nelson area 
St | 44% Ancho M DOM жын VM, in nad В.І. lead-covered ............ 0-15, 0:2, 0:25, Sykes. conduits | Two each 1,100 | 500 2j lj 
Пой: | Do. 24 | on all repair work wA and O't | draw in system | yds. 0°75 sq. in. 
i 2Ю | Babco | Bracket arm poles апа | St. Helens dialite .......... 170, 0-6, 04,025 | Howard bitumen | 1 insulated 0:5 sq. in. | 500 4 | 
үй 25 | some span wires & 0125 | troughing L bare copper 15 sq. in. 
Б” eC Do | Steel side poles and span | Callender У.В................ 0:15 | Solid in wo 4. Қ „а st 500 5 i 
А ect ox = | ing. Two earthenwar 
or 44% Ta 26 | wires TT а side | B] t lead d | vibes for extensions z | 
100| 64% | «ne, ooved| Centre poles chiefly and side ‚1. paper & lead-covered , . (5 | it, |Insulated returns from 
E 18 De. 27 | һгасКеїв. Flexible suspension ы ыы. 0'8 to 025 | Doulton conduit 2 points in city |20 % | I 
44% | Brust . А = , 
4s" $% Do aon- Poles with side -arm | Callender V.B................ | Sykes earthenware 500 of n, 
5 2/6 | ane! 28 ¢ brackets | | ipes ; | 
dé 45 | Б Span wire ............... Callender paper-insulated 0:4 | Solid in earthen- 0'£sq.in. [500] 8 и 
S ^ аз т | 
"| 48% | ро, 29 ( | | | | | Я | ware troughs т | 
10/81 | Cons Span wires, side poles; A.E.G. armoured and Cal. | 0:5 and 0:2 | А.Е G. direct inground. | One 04 sq. in. 1500 4 Y 
Tr 30 ( and bracket arms lender | MM MES M 
109| ga; | Cron 000 | Centre poles, side poles} Callender V.B. ............ | 0:4, 0:3 and | Solid in wood Two 0:3 sq. in.... | 500 30 | 
10/7 +29 31 C and span wires | 0-1 | troughs 
5 of Dick Mechanical screws clip В.І. lead-covered in ducts, and 0:15. 0:2 0*3 | Svk B Two 0:3, one 0:2 500 Я | | 
st 90) 155 32 арг Сага ее in зова ои | Pe ne een and one 0-1 
№ x en | Bracket arms and a few Henley paper - insulated | 0-6, 0-4, 03 Solid in stoneware | 600У98. 0°6 sq. in. |500] 99 Г | ! 
St| 5€ | „ро | centre poles ead-covered and 0:2 | ducts with tile top 
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COMBINED цент 27/2022 TABLE IV. 
! Schedule ROLLI | 
| 1 4WAYS AND LIGHT RAILWAYS.—Continued. Ml 


Type of Car. 


S.truek.D.deck ^ 18 wesiqVersedge, | 


| | neti 


D=double REMARKS. 
Cars. | Special Act, 1903, for the construction of a network of electric trams covering portioa of County of Laucashira 
lying between Preston, Harwich aud Standish (Wigan), incidentally connecting up with municipal tram syatems 
| of Preston, Bolton and Wigan. 1906 and 1909 Acts extend time and confer further powers. The length of the 
— | route is 234 miles, and а 4' 8j" gauge will be adopted. 
ДТ | | Light Railway Order, 1904. 44 miles of route, equivalent to 54 miles of single track. An overhead 
| Ца 17 ... [Tto] D.&S. deck, .41106 Н trolley system is to be adopted, but no constructional work has yet ben undertaken. 5’ 6” gauge. И! 
Us Nai 14 8. & D. truck Consulting engineer, Mr. К. Green, of Messrs. Pritchard, Green & Co. | 
' 18 T| 12 а qx а -— (25) 8] Hand Special Act, 1905, authorised the construction of piers ou the rivers Crouch and Bla :kwater in order to connect u i 
са уд, 5) als lengths of light railway already authorised by the Companv’s Light Railway Order of 1904, of a total length o Ü 
| (Brush) D. ceck (10: | tre 27 miles, connecting up Southend, Rochford, Burnham, Southminster, Bradwell-on-Sea, West Mersea aad | 
5 19 7 + 16 I D. deck | 939 > Colchester. In 1908 а further Light Railway Order was granted to the Company for an extension of time, for a 1 
| m e 4 | Slip short additional length cf line, etc. In December, 1910, Board of Trade confirmed Amendment Order for | 
КТ ag revival of powers and extension of time. р 
| 20 7 | 12 | Semi- enclosed 8 Hay This Company's 1901 Act authorises a total length of 30 miles of line, which will extend through Cleator Moor, | 
а | а Whitehaven Workington and Maryport to Sillothy. The Cumberland Electricity and Power Gas Со. acquin d 
ак мі 21 d » "ua рев | these powers by their 1906 Act, but the Parliamentary company has not yet been formed. 
! 68 12 а 5 extre, 50  Whe@ Speeial Aet, 1903, for the construction of electric tramways. Agreement with Hove and Worthing Co. fur running 
— — (10), Brill! rhed powers. No progress has yet been made with this scheme. ‚ 
(Н ч LL | 
wt à STe х ogie 
М |816 етене | 54 | Han | 
‚ dec Osgles (11) = < | 
wall 99 71! 19 Ew "i п TRAMWAYS are in operation, but of which separate | 
ш 1215. | 90 | Н 
n E tuck).deck 20 wwJables IV. or V., the tramways in question forming a | 
8. netic 2 ; | 
a ed ту 14 | Detruck D.deck(14)) 50 | drea (rack, &c., being included in) larger undertakings. | 
[ату 3 S. truck D.deck(36) EM Milesot; 
: Opened. Worked by. 
25 6 &8 $. truck D. deck (6) 8 & ч re ute. 4 | x ER +: 
8. truck 8. deck Sli á А 1 
combination cars |? locos  . deesse EX ics Ashton-under-Lyne Corporation. 
ула тга 26 7: 14 S. truck D. deck (60) 130 ап April, 1905 P Bury Corporation. [ 
2 00118 ы D. truck D. deck (40) е: нА ^ ; . TW 27 . i M Jj 
D. truck S. deck (30) | rheos$, ............ se Wei Chatham and District Light Railways C». | 
21 8 D. deck (10) 15 Hodie E ЕТ S. Lancs. Tramways Co. (Mileage included under Farn- M! 
S. deck (5) Weg аме om d ow Liverpool Corporation. [worth Urban District Council.) | 
28 9 12]Radia truck 10 | g[,4denshaw, г; » Manchester Corporation. a 
| D. deck | |j Heston- | a i 
жї 99 71 10 | D.deckS.truck(18) 9 şt rt | 
2| z ‹ "m 20 Hand} ockpo | | Я : | 
S. deck S. truck (2) | pus Gc 1191 0 | Rawtenstall Corporation. "T 
r 12 D, deck, 1 S. deck T NET Salford Corporation. - 
| 30 = 16 de mi car, 5 та, 15 Hanf ton and р | 
tive D deck | | | = 5 i ^ 
nit 31 11 9 |р, deck, Brush} 14 на MBromwich| .. |... South Staffordshire Tramw ays Co. | 
radial trucks . hougon, Dews- Yorkshire (Woollen District) Electric Tramways. | | 
| 
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Schedule ROL | 
Spee р = чыт тро ача, uuu Гы ARP APP 
lex Miles | ta ы 
ii Г рег һоиг. Туре of Car, | Number; | 
ben | of і 
Ti D = double. Cars i 
7 Ave- |Махі- S = single. | $ 
TES. rage.mum. a | | 
м D. deck, Milne and 10 YY 
s Brush radial trucks, | 
>> Mountain and Gibson ` | 
; D. Deck Peckham 35 EE n 
2. Peur ree : A GREAT WORK; : ^» = Ni 
| Paten D. deck S, truck (60) |. 10 $ 
ite D. deck D. track (10) | i 
Le S. truck com 16 нА W SON, M.Ins.C.E., M.LE.E., M.I.Mech.E. | 
| iia bination es р " 
Is Bag Gft. S. truck D. | 12 | us and Railways" and “The Engineering and Electric Traction Pocket Book. 
P: deck | ам m 
LORD S D. deck bogtes (10). 17 Wi 
D. deck 
" Regen ve Dam | SAGES. МОВЕ THAN SIX HUNDRED ILLUSTRATIONS 
NEL S. truck and 47 (Nearly all Original for thie Book’. 
radial truck | Е 4гуез and Specially made Photographic Reproductions. 
EL S.truck D. peek 25 is 
D. deck Brush 8 E a 
de ot topical of all Electrical Engineering subjects. 
de Us 1 D deck, 8 fitted! 25 d E Mo | 
with top covers | 
he deck......... ^. 21 Е Ord ee QC EC QS MOIS 
Extra by post (U.K.), 6d.; 
E Мощь E Siwon! 26 E: F, PRICE 2 58. МЕТТ. abroad, 1s. 6d. 
uA Ж? rucks 
up ЕЛИП ооо ME 66 | "emd PARTAS FREE ON APPLICATION. E 
S. truck D. deck | ———Á 
D.deckS. truck 94 | Tra 
| | E S WILL NOW BE RECEIVED BY ALL BOOKSELLERS OR BY 
"ET S.truckD. deck 40 | Haly PUBLISHING CO., LTD., 1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
р Brill21E trucks ARAN Wire Wok 
E Co nverted cable 3 На 
5 [17 саа оао АФ 
ааа 
| D, deck......... 3 up? 0099 949-9 9-094999 9 9 9 0-9 9v 
TEE И | TT Prioe 25s. nott. 
: SRI D. deck cari Sft Gin. 16 
ui LS wheel base S.D. cars?) 
AN S. truck (Brill) 20 j| 
P n D. deck bac | 
Si . S. truck О. деск, 18 i 
» D. deck, bogies | 13 rn, Construction and Application. { 
ifa dote T 
чием з ње н. н. BROUGHTON. 1 
; open. Peckham Nis book vet blished deal | | 
| D. truck D. deck (25 Í reference on the subject. o book yet pu ed dealing if 
oe зы fl ш E d ign, construction and application of Electric Cranes. l 
=e truc j 
Л D.deckS.iruck(7)| 8 | Ordpeg and Plates. 100 Tables. 900 to 1,000 Pages. 4 
i саа "MPLETE PROSPECTUS ON REQUEST. d 
a D. deck S. truck; 30 | Ha MBER OF PAGES AVAILABLE FOR ADVERTISEMENTS. 1 
MM Double deck with Brush | 22 | Нащо & PUBLISHING CO. LTD., SALISBURY COURT, FLEET STREET, LONDON. | 
oe а ооо 5%%%ФФФФФ%Ф%Ф%Ф%Ф%%ФФ%Ф%%Ф%%Ф%Ф%Ф%%%%4Ф 
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1071 і 
—— { - 
E: 
є 8 nnn d 
il eer ‚| 
a ма і ' Method of Suspension Type and Make, 
Electric в.) 
St. | 34% | Met. Rly T Qui 
.. | Metropo es m EET 
St 33%) Do. 4i Eee uen nex EN 
St. | 34 Оо. T | 59 S Д | 
Und. рап and bracket side | Western Electric lead- | 0: : ~ 
EN 60 Pele covered paper inmulsred 09 O 01 | Ct pipes and edlid] Ошо... | 
St 6% | Do € Side bracket, centre pole | National Conduit Cable Co. [К күү 
4% | Do. 4 d 62/ 12 Callerder solid system ° 
| ie Foren | 61 Si de TA 2 armoured three-core | and part conduit | 05 sq. in.......... Г 
о. M о . П t 
2 St 4% Бе! po'es and span wires | Callender & В.Т. armoured 0-3, 0-4and ‘с. pipes, Doulton and Eight 0:125 to 0- 
St A | Soe ; 62 Р and unarmoured 0:5 | Callender solid | 5 $0 125 to 0:3] 500 | 
10 Be ee. Side poles and 64 centre | Henley paper lead - 0-1 to 0-5 | | | | 84. in. 
Оло | Bor 63 № poles | sheathed and taped jen Pipo and stone: One 0-5 sq. in.... |500 6 i 
- 4X Do. | Span wires and side | Callender У В | , ware conduit 
< 4% t Do; | 64 oles н UE. 0:15 | Solid in bitumen | 500 Н 
я. “ Side pole, b | | d 
Bl 4 Be 65 | suspension, ^ with a little sie J. & P. paper - insulated lon, 0:15 and | Solid in wood trough | Two 0-5 sa. j н 
SH | | lead-covered | 0-9 | with tile cover wo 0*5 sq. in... | 500 a Й 
Ei “ Ide poles and span wire | В]. lead-covered  ......... | 0-9 | Solid | 
ЖЕ в а | | | ОПА иное | Rail return ...... 1500 Ü 
1 : ‚ Span | 05 
| oji ^: в Psp ны rosettes LU чаш рарег, | 0-3 апа 0-95 | Douliomand One 04 sq. in., |560 " 
1 abec : нь, 
5, 0 aris. Steel poles with bracket Lead-covered armoured ... ! 19 14, 37/12, | уке HELD. Р 
st 3/0 | De. 68 arms p. а e 500 el 67 
1 4 о | i " | eee 
St ig priti 69 | | ru and span | Callender's jute insulated | 0:8 DUE -— Solid system | One 0:6 tq. i 00 
А 100 oe Sos П | | d eee ne ° £ Й 1n., 5 
St 40 100. 200 | Span and side brackets... | Call ; | 0-6 | 1 68 Ё 
‚ аг 4% allender: L.T. У.В Г.Т. 04 and | | 
44% Brus d , sj H.T. 0 5, : 
| St. 14} ЦЕ 70 соте | ^| H.T.three.eore | L-T. drawn in con- · Only ordinary connec4 500 N 
5 9/0 | Calle | | | Span and bracket arm Henley single — ES cce ue " 
6 | Do. zt conductor... 0:25 Solid i 
St 495 D olid in wood T wo, no boosters | 500 
1 2/3 | Cast L $ обе les...... troughs | 10 N 
St 44%! "Do | ро!68.................. В.І lead-covered Я аа o | 
Loja Con’ 72 J Flexible "WEM UNE PE DAE Solid ш мез One ............... 
0/6 | Con suspension ч ware troughin 
1 олі De 73 || | side bracket. pig S Callender ..................... 0-2, 0-1 and | Sykes... вар. 
10? 5% | Di | owstring а W.E. paper lead J 0-15 | 
4 10 Di 14 ] бйз Баай : Paper, tead-covered... | 0-4 and 023. Earthenware 0:5 sq. in.......... 
St 4%, р rackets, centre | ВІ, | pipes 
^ P^ К, d | poles and span wire Г. armoured ............... 0:5 and 0:25 Wood troughing | One 1 sq. in., two 05 | ; 
St 4% | р — | sq. in., not boosted 
St.) 5% | tE 
©, oo | Ec 
St 44%) 1 
; MEE E 
291! 1 
51. | 4% | Е 
Эта үт + | 
` F i 
*-- o ls | Q 
. 4% 
10 15/0 | |: 
| 10 5/0 1 : 
0 4% y e 
oe | d 
gus | р 
s | | 
К T 
1/0 | \ > 
ко reet, GLASG 
St. 496 | ] a 
100 49% | J О W | 
Be М "^"^ Nile Street, BIRMINGHAM. | | 
a | l | 
st 4X | D: E EE 
| - | 
120 55; 
St. 30/9, 
St. 30/0 
S d) БИ 
Stj 4", {богы 
, l^ 10/0) 
5 5/0 | fDo. 


0) 44%! Do. 4$} per Cent. Deb 
l) .. , Direct United Stat2s Cat 
17) 44% | Direct West India Cable 
ot. 25/0, Eastern Ordinary ...% 
St. 17/6! Do. 3$ per Cent. Pref 
ot 4% | Ds 4 pr Cent. Mor mee S f у, Муу | 1016) Lis. 
St! 2/6 , Ezsterr. Extension туы Th ora B6 yp OER es) TORIS, 

122 4% | Da 4 per Cent. Det ween’ | ГЗ Б 4 
re 4% Easicin cad S. Af., 4% ЧЫ 6 6. COMO PET 
12 5/0 С.М. (of Copenhagen Nds Me a Du cre if Еа ea M 


ke -doocococoq 


25 12/6 «ndo-Europes d 
19) 6° Mackay Сэтра 
10) 4% | Do. Preference 
Marconis -Wigala 
Pacific & E 


Schedule 


Speed. 
Miles 


per hour. 


Ave- | Maxi. 
rage. imum. 


Type of Car. 
= double. of 
5 = single. 


——— ——— 
59 61 10 e ein 8. oe (16) 18 
60 |75 | 10]. radial trucks] 40 

S decks truek(1). demi- ] 
61 [|6 D. deck (93)... | 95 
S. deck (2) 
62 |71 jenai 2 
63 F02] 9]|D.deck ......... 13 
64 |58 | 12 |S.truck D. deck| зв 
65 7 | 12 [D. deck......... 60 
66 7 | 9 |5. truck D. deck 12 
67 [ап 
| 5. truck D, deck | 
68 |722 12 | нәш еы» | 14 
rucks 
69 10 | 14 и ho | 
T0 73| 12 | S. truck D. deck 29 
T1 8 | 14 [ S. truck D. deck 7 
72 | 6 14] D. deck S. ый 12 
13 [10 | 14 | D.deck S. truck 12 
14 | 8 15 |р. ре 37 
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COMBINED LIGHTIN 6 ly Draught Sages TABLE IV, 


vag, № и 
тк] — |2 | помо |—RAILWAYS IN PROGRESS AND PROJECTED. 
| aua] ws Kd | тво RAILWAYS IN OPERATION, see page 20). 
А rage. mum. cC———— —— er 


М. W. Bailway Company propcse to construct an electric railway from Euston to Watford and the Company 
60 Westpbtained an Act in 1907 to authorise the construction of the line. Certain sections of the railway are in course 
: magn constraction. The line will, in all probability, be worked by steam traction for some little time. 


Double deck cars, 
covered top, M. & G. 
De truck 


75 TH 8 


| 


te | 7 | 19 [D. deck with Brush 
| 16 | radial trucks | 8 | Han 
а 74 16 | S. and D. truck 
>. me 71 S. and D. deck | dii pes | 
| 12 16 |3. deck bogie cars ' ' Hand 
- М. 78 | Qi and $: deck 8.) 18 А 
" | | 
ï 8 13 1р. truck S. deck (4) 
эт и: || 79 | S,truckD.deck(15) 19 | Hane ` 
| 12 | D. deck......... 9 
E ns | 80 13 ‘Slipp 
nd 7 16 | S track D. deck and | Neh © e+e oC ooo HF HoH о о о о oS 
. v . Р ‹ 
| 8 гумата: эш! 19 Рас 
= || gg | 7i 16 |5 truck D. deck .. 594 Pac RIUTAN” TABLES OF ELECTRICITY SUPPLY AND TRACTION 
PE | à true . dec electr : . 
СС E оре M | maguey end of February) printed on hard paper, price complete (with Indes), 8s. ба. 
83 i} 12 & 2 D. Deck Brush radial | 20 Нап 
к НЕ | о Е | та or direct from 
ds . dec ruc | > аа палаи те ЗЕРЕ | АКТГ 
i5 E MORI IS , SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
85 Tato Бе - (on ose! 268 Peacoc 
JE 10 bogie 35): S. deck radial mech. ti 
auis (10) on loan io) | Westing 
86 T 12 | Double deck... 20 | Spenc 
ЕН | rhec 
i 9 З. t k S. 1 k oe 7 ' € /——————————————— MEER 
RAN 81 LE S. Гис b. deck (5 27 5 Напа о ЕЕ xc СЕЕ 
pu cem 3.deck comb'ation (14) 
i | 88 8 12 [S.truck D. deck! 16 Hanı 
| 6 10 |3. truck D.deck(6) 9 H . About 600 pages and 300 specially drawn Illustrations. Price 158. nett. 
аа | 89 | D. truck 5. deck (3). 
| " "gl! D. truck 8. deck (00)... 
"ila 90 : = y tick И йок) Ы s | E 
р V» 5 S. truek D. deck | И Я 
91 Г | 12 ] 5. truck D. deck, 40 | ras 


run b 
[S.truckD.deck(119) 135  , Peacoc 


). truck D. deck( l 
D. truck D. deck (16) | electric О. WILKINSON, M.I.E.E., &c. 


v. du s 93 61 8 | 3083. deck S.truck | 46 Handa 
g^ |. Ё > р.” = Е | | MARE States and Canada," * Electric Lifts,” &c., Joint Author with Dr. A, E. Kennelly of ** Practical 

| E RM 94 8 TO p3 tuk D. deck 135). ..| 80 ' Напа, Notes for Electrical Studente," &c., &c. 

i m 2 95 81. Pia х deck io i mos | mew : А А 
о $... | В. truck D. deck! 58 kie anrd ship when removing а fault or break in a submerged cable and the mechanical gear used in 

гот * a | magnis the best and most recent practice as regards the electrical tests in use for the detection and 

оп uo 96 8 | 16 18. truck D, deck! 12 Hand ез that occur to the beginner. It gives a detailed technical summary of modern practice in 
xw" | | statich Submarine Telegraph Cable. The testing saction and details of *boardship practice have been 
"оз 97 ... |... | D. deck S. truck; 14 | Handanh in the cable services who are looking further into these branches. 


| 
10 | D. deck (36)... | 49 Shoe, вЫ dig "uper | 
паа PUBLISHING CO, LTD., SALISBURY COURT, FLEET ST. LONDON, 
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atei E e | |: 99 Ы D. deck оеооое eco | 14 Hand, 
| and : 
швы "| 100 | 612 D. truck S. &D. | 26 | Hand | e 
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advertised throughout the country by ail 
the most powerful methods of publicity. 

Contractors wishing (o share in the re- 
sulting business should write at once for 
supply of atiractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


The General Electric Co., Ltd., 67, Queen Victoria St-; London, F-¢. 
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EEDERS. ME MEM T 
в | Particulars is 
i DE | of > 
Е eg ect Size. Method of Laying. о = 
AUIAPMENT. oe W.G. | то 
ИЕ TN MEA CE 
| Type | НО | 0-4 sq. in.... |500 
Í f ion. . One ; 
EE. | Wire i ca NOE P 0-4, 0-25 94” "iie | 2, 0/3 and 06 |525] 101 
| 2 Е T A. t oug | 0:2, ° 
VE a 4 hed ......... and 02 (Drawn iuto i а 79 10 
= Last | le ES d-sheat e 4 and Dra its | 0:4 and one 
= Divi | а В.І. lea 0:3, 0 condui e One : 
Л 'DBND | г | | ]е апа г lead- | 0:5 ipe and ston 1:0 ва. 1D. 500 104 
Electr i | Centre, к Glover single Lape ‘15. 0:2 and | TE ducts Three ............ 
St | 38% | Metron 101 ; span и and span о. covered  ...... 0 '1-0 Laid solid ......... urn feeders... | 500| 105 
~) | Yo, Do. M  hanic : t le » “95 | m T 
ве: Dini 102 ooved s and аса a | 2 | oducts... Retu in. [5004 1% 
| ' Do. | ire and side р d-covered :95 Doulto 1:95 89. 10. 
d De 103 ; ооо ы ket arms, | Glover lea г | l0to0 аз -Onè КО f 
St | T. pote | Bide pores with bene polep or lead-covered pape ^2 0:95 0-3 Solid gece turn feeder ... | 5 
li sid. Во. i] 104 25 | and span w | С]оуег 0:2, 0 4 T NAI Retu 1% 
a Де, ae К. rosettes xdi “aida poles Ү.В................ and 0 Laid solid.... 0:75 81.10. 500 
ЕЧ СЗ | 05 d | Centre а wires —— Callender V.B. | 0:2 | ; Тһгее 
St Hi | Sun4| 1 ап and span ZO M henware Tui А 5001 10 
i | 10/0 "bol uling Bracket arm, doa llender eccccc cocto | | 0-225, 0:1, Гага and soli | 0:5, 0-7 80. 10. 
= p Do” 106 ; eu NM са inelead-covered ° i 0:5 _ Stoneware ducts | in 600) 110 
59 LC ckets .......... diatrinelead еп | `6, 0°5, | | 0*5 sq. in. 
P 4 Do; | "T i, tre poles and "and Callender insulated 5005 0:25 Solid in conduits | 75 sq. іо. |5001 111 
| Side, centr ley paper - d 016 — -| One 0°75 sq. 
L| 108 ) span Packet span SN “and le cover NR Solid in m | 500 112 
Sand Ane 109 o | Side brack ires | Callender ........ 04 lid in Doulton i. [580] 113 | | 
| ой! E : oles and span Ju Roni | 0-4 Solid in — 0:4 8q. 1n. : 
1 9 NS 110 5 | Side p bracket arms | Callender ... о, 5 sd Th 500| 1M 
5 6 Dx les, with ible a SHARM Dis r: Sy e . 
5, 3/0 | Dc Side po Sft. and flexi lender ...... 3 and ` 
St. dde Bry 111 » | Man d ith bracket | Callen ГЕТ IE lid system ... < and 0:75 | 500] 115 
2. 6% | 1D 112 0 Side Pe ind eft. long Henley paper lead-c 0:25 and 0:5] So Doulton | 0-25, 0-5 an sl 1% 
St. 4% r ms : oles ЭРЕР d Do ЯТ 
St. 44% | a ar ket, centre p vered..... В.І. an ts n feeders 
re ae j. | Side brac p lead-co 00 ay duc Retur 
d % | t 113 a i | p m bracket arms, | Glover d (in country) 0:5, 07 9, 072 Neth "nn & 0-75 вд. in. 1500 Ш 
M6 114 096 Span fies” i eae covered! 08 and 03 ue оин 500] 118 
St P с ‚ rose wire and brackets B.I. oe 8 J.& P. lead covere | diis Sykes duc Eis 0:5 sq. in. ; | 
КЕ Span over B. Laudi. 0°, 0-5, 0°85, i 
| и 2 115 3000 » les, bow string, я lead-covered о а d 5| Solid in wood ... None i | 
C . 0165, 8 : А i 
ор | Side p А ntre pole . and 3. 0:15 & 0-1 | 
АЛД 116 4 span ИЯ. т p dialite 0:3, 0-1 оп conduit 500) 120 | | 
S10 -¢ ntre poles, s рар lens leadless | 0:10 | Dou m 91 
3 NU, ү 117 25 d pure ible sus- | St. He . | 025 to in ground in. ... |500] 1 
" edd 18 ) Side poles, tlexi В.І. lead-covered.......... -— Direct One 0-6 sq. iv... "PT 
% | 00 я | BI. is ERR 25 |$ 
АЕ Bracket arm poles. armoured rubber... 3, 0-4 | Solid.....-. Bare copper 0°25 18 | 
s 119 , ide poles | Glover 0-1, 0-3, in ground Es ва. in. |650] 19 
. 4196 MM очне ent irect in g ce ш, 
k 20: | 120 % ры Callender.......... Г 0:2 ' Direc ‘ne ... | Four 0°25 sq sool 194 
s d | ... lead-covered an Cast-iron pipe € 9 
MET 121 . d | Glover d 0:5 and 0-3 :» 16001 1 
з ide poles ап e Ee T „in. 
Y 3 T | Partly 81 a -covered ...... ven 0:3 sq % 
34 122 | ly span B.I. lead | че | Se 500] 1 
10 Eo E partly Я in enis И 
10 35, | Side poles bn —— Solid fog ; а 5 aq. 1D. . 
Ж e 123 ide poles, and span 0:9 к trough 0 9 
E козүн ded ыыы 0-3 Solid in с.т. 
St. 44% | 124 id 000 | "mi, - les | В.І. » concentric steel arin 0-25 
12! 36/0 | Span wire and side ро PCI M Md emn 
a i% 125 i | ket arms ............ Sa tendeno 
10 | e 
Sr. ji 126 (аьле | Brac 
10) bs 
КТУ 
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« — COMBINED LIGHTI Го атаб, TABLE IV. 


Schedule 
D Speed. 
геш Miles 
“3 Hd per hour. Type of Car. 
FA D= dou bl e. 
Ave- | Maxi S=single. 
rage. | num. 
4 LM 
Os S. truck D. de ; 
8 | 1 2 Со ЕСИ Е 
"E Brush with Brill 
У | type trucks (2; 
<. 81 15 [D.d'ck with top c'v'ra 
m 2 (16) S. deck with. 
кү | vestibule ends (6) 
Та | Р, deck bogi ; 
.. ín T 16s i homies 125) 77 
| Yi D deck Radial truck (10: 
p" p. ceck S, tuck 14) 
= 53 12 |S. truck О. deck 
TRO D. deck 8. truck (139) . 
8 14 D. deck D. truck en 
$ S. deck D. truck (10) 
CELER 6 | 12 | Brush 0, deck (79) 
| B. E.C. Co. D. deck (3) 
vue To S. truck D. deck 
Fc. ee | | 
елы) 7 10 |D.deck S. truck 
зол [Fuga 3 16 | D. deck begi 
EIE ; gie (9)...... 
| 91 D. deck single (23) 
| D. deck radial (16) 
e agr, 19 |13 D.D. bogie, Brill, Brush 


Uk d2 DD. Brill also (6) 
DD. S. Brush cars 


Т |[S.truck D.deck (17) 
S. truck S. deck (9) 


8 10,5. truck D. deck 


UE Mm 


14 | Double deck, нае 
truck, Brill & Hurst 
Nelsón trucks 


- UNE 
tot Roe № 
Aut [Ne nx. 


3. truck D, beck, є, truck 

C 0 | 14 lis and s. trick Gane 

bination. Double bogie, 

u | double dee 
ZONE, 71 12 [| D. deck S. and 
D. truck 
ES т. 2) top covered & 30 
ЖЕЛ 0] ге : 
rame | ‘ 14 rev'sed stair р. deck 
Brill 21& trucks 
arua cd 9 f Brill track, S. and D. 
Т р аа 12 deck, vM & ө radial 
Et truchs, 21 Тор-со, 
EE | po А ор-со.ег 

а 8 | 14 |5. truck D. deck 

ом | 13 | $. truck D. deck 

. ot | a 

| | 115, 1015. truck S. deck 
fo 120 e 

$; 12 
TE 1 oO FM. X G. radil. B usb 
I. ЖЕ! Ө 121 6; 12 b. dies Доп "deck cars 


TP d 6 | 12 [ S. truck D. deck 
„же 122 D. truck D. deck 


a. S Е 
po 123 ià 15 [S.truck D.deck 
н wee | «ee | D. truck D. deck (6) 
"| 104 S. truck D. deck (18) 
‚и: | 125 T 12 | D. deck and top 
Жш | covered 
T 126 7 | 14 | D. deck 5. truck 


districts. 


Number © 
of S 
Care ce 68. 64. nett. ; by Post, 7S. 4 
DN i Ф 
rheo Г I 
tric e 
22 Electri $ 
hand а 
59 | Напа, 4 e 
B.T e 
ingh N 
36 Hand, jS d 
aud $ 
trac 
200 Peacock e 
| elect Ing. R. GOLDSCHMIDT. e 
27 | ш utator made its appear. 2. Repulsion motors. The quality of alternating-curient energy, thatit can be e 
tric [һай been proved by suc- transmitted from one circuit to another without electrical connection, has been Ф 
| T his class of machine. A made use of by “inducing " the current in the armature instead of '" conducting 
8 "uh ап Фе world, so that it was it there. | | | o 
NN d to distinguish between All other inventions are modifications of these principles, the most important 
| у, therefore, help to clear ^ being the use of the armature as an exciting winding (Latour, Winter-Eich erg), a 
61 'Peacod press every feature of the ' method by which the power factor is improved at the same time, and enables us 
$ been preferred in this , tomake a constant speed motor. 
' and efnt principles :— This book has been written for the engineer who has a thorough knowledge of 
51 | Hand agurrent by laminating the direct-current machines and the principles of alternating-current machines, and А 
à ‚о utator, by compensating also for the specialist, who will find some original treatises (the core loss and circu- <°? 
| wound in a special way. lating-current question, &c.) fully dealt with, e 
Hand, 
31 | andt Y 
| ENTITLED 
96 | Ordinar <> 
ae f Induction Mot 
„ sige of Induction Motors. $ 
dar ries of Articles on Commutator Motors which form the basis of the preceding Book, the Author published in $ 
35 Напа аф-еакағе of Induction Motors. This treatise contained many tables and curves intended for the handy use of 
T . Fters interest in the matter was expressed. Publication in book form was therefore considered advisable. and— 
statie [s been decided to attach it tc the book on Commutator Motors. А 
60 Нара & А, 
Һоцве саралана канааа е e 
86 Electr{ & PUBLISHING CO., Ltd., SALISBURY COURT, FLEET ST., LONDON. e 
= handhd all Booksellers at Home and Abroad. e 
д Peacock, é 
50 trie, О ОООО ОООО ООК БО ККА КК ФФ 
m : Handang 
го | and rh 
33 | Hand £ doo gs. nett. Over 220 Illustrations. 
$ ; Hand & We 
>й Ү М ЕТЕ R Their Construction 
6 | Hand: j and Management. 
rhe 
18 о В CENTRAL STATION ENGINEERS, DISTRIBUTING ENGINEERS AND STUDENTS, 
oer C. Н. М. GERHARDI. 
| € ret 
| nagement of Electricity Meters forms a volume in "Тнв Exgcrsioun” Series. The Author 
22 Hand, h Electricity Meters in connection with the Meter Department of the largest electricity supply 
and elettimate acquaintance with the working of all existing meters on the market and with the details 
| Newell mẹntee that the book will meet the requirements of those engaged in work in which the Electricity 
24 | slipper} of the book devoted to “ Testing" Mr. Gerhardi’s unique experience will prove cf the greatert 
nary he 
о 7, ETER INSPECTORS, & 
and @LING, and PRACTICAL HINTS to M. j ‚ dec. 
32 - "Eid, p à; - 


advertised throughout the country by all 
the most powerful methods of publicity. 
Contractors wishine to share in the re- 
sulting business should write at once for 
| supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 


The General Electric Co., Ltd., 67, Queen Victoria St., London, F:C. 
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апі $ PUBLISHING CO., LTD., SALISBURY COURT, FLEET STREET, LONDON. 
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— RAMWAYS AND LIGHT RAILWAYS SUPPLIED FRoy 


IBAD EQUIPMENT. 


~ ge of 
y Wire. Mas Size. Particul SE 
r ethod of Suspension, and Make di es E 
oo тк S.W.G. Method of Laying. of “с | 
ог 34. т. | — 4 | 
— PM | е, | 
COME ЕРЕ. Ри | == | 
127, Span wires and brackets | Henley lead- d Sa TER a 
and brackets enley lead-covered ... 0:65 and 0:5 | Solid i i 
eee 1n 
128 | M trough | 4sectionfeeders |500 197 
эп | Rubber-c'pped porc'lain insul’t’rs Glover aerial cables 37/18 
é B quss 37 А | 
129 ж. "hg = є 230] 128 
pan wires, racket poles St. Helens paper-insulated 0:2 Syk 
; в рар 2 ‘kes ducts ...... 
130 — |, amlcentre poles | lead-covered M eem 
00 double insulation HS ат b.I. lead-covered ао 0:75: 0:6, 0:4, 0:5, Sykes earthenware, 1,3 Fi : 0:75 - 
131 n | 0:25 and 0:2 and £way ; Stantord | 1e 07/9 Sq. 10, | 500] 499 
0 pan wire and side poles | Callender V.P | E | 
‘Allender V.B. sheathed... 0:1: 0:9 | Solid i dt . 
132 | ie Bae ‚ and 0'2 | Solid in wood tronga: | One 0-15 sq. in, |550 131 
133 UU | rackets and span wire | Glover and J. & P. paper 0°30, 0°20 апа Doulton ducts ... | 5 Return feeders, | 500 
lead-covered 0:10 each 03 sq. in. 10 
194 АНОД ер Lies rais ii eaa chus 02 to 0:4 | Solid and drawn | One ............... 500 
) | 5pan and side poles. We stern E leetric paper | 0-5 ] 0 3 | in Sykes duets | 18 
5 ) C n С ar J al E C I. M e и eae 5 * 1 
135 | € | le EN pip | 00 sq аа 500 134 
racket arms 
ми SEALING а Б.І. lead-covered............ U'0 and 0:3 | Solid system ... | 0-5 ава 0-4 sq. in. | 500 135 
[09 | Side brackets, span wires B.I. armoured 0:9 Canti ETC | 
137 $ _ and centre poles d ra | Doulton Е ese и 
ир | (15 ЖАН... PRSESUN ВИ Calle ule "] le; TA: j} ne о! i | [4 
138 у: А | шепаег vulcanised bitumen... a So'id in Doulton troughs; == 500 137 
nd «| Span and bracket (side) | 54 , ри Seve - 
] $ D А o Callender eule several 1, 0'6, ‘ 
ooved arms TX Cone e E үч "^ 4 D m 2,1 | | In G.I. pipes and | Аль fu. ЕД and v 1% 
algo 07, 0:45, 0'25 Sykes conduits , 


——— — Банан ИЙНИН JP 
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Comi al C1 abl? 4 per Celt 
ра Su dari) е Ord. 
Du. Preferenc: 10 р Cen 
. $& 2/0 |p Direct Spanist.O.d....4.... 
“со! 5/0 Тро E puc Сап. m 
Do. per Cent. D*b. 
к.б, nited States Cable. . 
| Direct "et. indi Cable 44° 
iw 
i 3b per Cont Pref. Sto 
3 Cent. Mort. Dok 
ar Cant. Deh, S 
a nt. С 
s 4% Май 
реаһа{ед), ai | 


* aed’ 


25 Auz 
| Ist Mort. Dsb. 
;. | Indian Elec. Sup. & 
ee pe Biga Powsr et 
0/73 | 3 per C:nt. Cum, Lu 
5% * d баіо ula nt Cuar op. qe 
Madras E. S. Co Ог Disda us e I 


оос 


-- 


оосюооосооа 


e Еле, Light сх” 


а Вэ nds. ber SH 

j^ 4 '0 | Ja,Ad,Jy,0 Tt м can im Proc Be. а | 

par Com А Sore C. у am. P 1 ON ` 
Чегепсә ооо | D» 15% ist Mort. Gild Вай. set 


Prete £ \ LY 
mE. V | 31| 5158. aterey Rly, L.& 
| ле, D: Meum L & 

May. | oc 25%, | thera Lt. Power 


à Я сы = 
ооо < 


oooco 


+ 


279 R А E pP pt 
! Schedule ROL Paper, price 2S. Gd. nett; by post, in tube, 2s, 10d. Special reduction for 


> COMBINED LIGHTI/»rz tr нган 


Speed. | Dn Card 3$. net! ; by post, in tube, 3s, 6d. quantities of 10 and over. 


E. "S Miles 


1 М per hour. Type of Car. Mühe: s E 
а —— D — double. of 
у Ave- | Maxi- 5 = single. Cars. 
rage. | mum. 
^ : Wc md e - | 
127 8 12 D. deck Brush S, trucks 32 | Pen 
-= | mn 
Toast Rack S. deck open. | | 
| : 128 [| ve шашу о 8 | HDR THE EASY CALCULATION OF 


Й | 
129 S| sae @; k D. de 21 | Hs 
sme te .." В BEAM DEFLECTIONS. 


т D. deck, Milnes ога. з 
` ' ^ а. $ tair- Md ! 
130 / , 12 way (65). D. deck Brush | 100 fie 
Pda tan Co's. do. (35). D. deck маа 
T United Eiee.CarCo. «1016, | 


64 | 10 |5. truck S. deck DI 19 [ln 
131 S. truck D. deck (8) | d На 


ШШ 


|| 
| 


LIMNGSTONES DIAGRAM ^. SHAFT OR BEAM DEFLECTIONS. uo 


Жа | | Ópera е? EVENLY кати EXAMPLES сууум. 
Л 132 à | 16 | D. deck S. truck... 67 | Hat T ч нЕ ШЕ" | eem 
LES a | d " . | pepe ES | ed ше рчы! ав, 
i i | 3. deck bogie | ап Hie. UR NON DAT Яш cane ба; gem 4 9 a content санаб bas Че 
à $ ^ lit т NE к ` 9 Е СЕЕ 
133 61 12 13. and D. deck, with 49 H HL T ё 5 а, м. 
з Brill Du Pont & M. | Па GO SENSN Ty = ШШ [чулт 
У ` ie s ety WO zi guion. d the ^o 
- <. G. single trucks | | sta IE C А $ i E. iD a 
e) | > Se Ce A E Е zi $ ru “L ao anms bea Gs - 
а За 7988 E — 
: | Р Е i fe P xe : ЕС: x í i > > E Pt Wax ow Lond. 
"OBEN 135 7 1 10 | D. deck B à liebe D UNSERE NEA S SANE DA AE УТА 
Fu ot i ee tite tei ee ES EN 3 uS NONE ч SN aaah Әф. 
(à . deck Brush | 10 | Ha а in HET | 
` 8c cc EEEEEXH MEN очах ЕФ. E... 
S. truck hà |, № : о E lll 
9 s | тета Е Е ни 
136 Ps 1 - S. truck D. deck 35 М : i - а d S КА X EE wA \ S eur "^ At. da] 
a | E " бек аы PAL LOL NERA C NAA АА Z-ROESDLOT I MD ротор n 
ый | vt i 3 ми: Ei ү z Fu \ t EE неи свеча j pa ru А: РЕ ; — Л аео 3s 
"55 ре 43 RE S A CENE e = mee ear erat) tee [04 ЧЕР Rod DE ҮСҮ е + 
M 1 37 rey | D, deek, Brush long 1 Q TEE H ELE I1 "TEES TR З ыа И Еа е i — 
te Wheel base, 5 Ө | На В : = БЕ сен Т ЕО Аи oe В TEE ПРВ CEpEAM- 7 Ecc cer + -= 
| id. dor \ d ! Ж / j Ag POE ЕСН Я ite, x Rae i E aS Se a Завеі 
= | | е а: p ; Ms ў Ё P rt, ^ P а. =. em tee ЕЕ нЕ H а "o me rte oue 
2 Y I = ^ í vci a г> GS ! = аы 1 SEE ое GM imm D 
= T 138 63 | 16 {D teck Struck. tS. | 69 | Hand T MED uc ce Т с ILL 
t& 4 - deck У truck, SR deck | ) rheo EC DAL А get cet ; - 33 1 21514 Ehi RTI dips ы! ILS. Lm 
d radial truck 3 regen. | гаеп etre ры” - : Troi : РЕ mE i puc s X т ер: ч pom o = yy 
control) MU MT a = ele ItpcRurni Xue айс o9 dp НН e 
| | ; i E dc Rr Neq seed dose Gh е 
Е = | T. ме Еф 3 em | cin | cme 
— ЧЕНЕ — аё = Li E E | Tbe 23 so | "I" фа 
4 s E PI Ж B 
a tope Pipe det | "3 | Um 
TERM D жа дыру. асана Р € dr B 
| | Seen et Елин dme ese lg 8.7 ааа : | o t сла De TD ie" H 
|| Doer dr eet HELM Hus NONE LU ELO. 
ep VD ———— —————— € wach — 
B NEL Ыб. 12...44 „> ore E . 21533 
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Size of Diagram - - - 16in. x 10; т. 
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1'00 sq. in. Paper Insulated, 
Vulcanised Bitumen Sheathed, 
Taped, Braided and Steel Tape 
Armoured, as supplied to the 


JOHANNESBURG 
CORPORATION. 
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| ghe he country by all 
the most powerful methods of publicity. 

"oni ors wishing іо share in the re- 

` tin 1 busi? e should write at once fer 

supply of attractive advertising literature 

feni pef heir name and address, for . 
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—BLE V. TRAMWAYS AND LIGHT RAILWAYS with 
BLE V. TRAMWAYS AND LIGHT F 


w j D EQUIPMENT. FEEDERS 
Е E seem 
E Las | | Size. 
Е Е ' . Method of Suspension. Type and Make S.W.G. 
isis | or sq. in. 
Е El TES 
a 3196 Met. i BRI E С 
St| .. | Metro! ' 1 i 
St. 3^ Пу sic es, some s wires А А L 
St 31 De, i | Mosty Чар poles, ome mn wres #1 B.I. lead-covered ...... |06, 03, 0-25 &o2 , Solid system ..... Poor $06, 03, 05, 403 500 1 
, | „їп, 
St 1 pai | Supported on insulators оп sur- - | i 
da 0% De. | | ace of track DEN NUS ' "919 те eee о.е 9 
4 Оо. | " | | | 
l As Port | Side poles with brackets, | B.I. lead-covered and | 0-5 to 0-1 о. wate 0°6, 0-4, 0-5 sq. т. f 500] 7. 
St, 44% | Do, ' ‚ centre poles Callender VB. bas SEE d 
E % гм ю Bow string & span wire | B.I, lead-covered ...... | 0-2, 0:3 & 0:5 Sykes ............ Short unhoosted |500 4 
: 5% | Sun | feeders 
ee | 10/0 Ùna] 5 . : 
= 5% Do. Side & centre pole ...... Callender and В] 0:16 0.954.0.5 SUM ttt GGR / LAUAS an au. 
РЕ VLA AE г Za twits, bt) 
A ж А A+ Dore Mlb о А аи ЖЫРАУ ЭРЛА MULL... DROI ПИ FM ten MA. MM. lite IA, 
sux , 


VERA 722224 


P ИГ Cite piles MM spun BL a ro 2. LL 0504, 0, MT GUL united I 2 7A 2742 
А z DA | y AUT 23 „75 L7. 2 РАЯ 7 A is 
РГ wie nih site pulls СРР Mtl 7 АРЕ тин Иа и uu A 
х. ZZ LL. РЕ Бр С, A VALLE IEA ie $ LII LM AMA, WY AZ p Lua 
MCS Lt РРР PES / 2 LEO pt; 
Clie piles, ub wy JC. ИЯ Li et ЖУГА I 2, ^"^ „Жш, p LL 222 I 
2? I SLL MU LL Meal ttt OF Sd Sf Stl = hay) ff Б BAG Р 
у» s. 7 — - = E 2 5 / а A — j » -- I 
MP 2255 СУБУ ue MEL MA ARE mat idl IM MIT, LP E 4/2 L 22 4 4 M y IP S I2 | 
: у Es esos nt. f и 
Пг ин h stun Wites fr 5 ПРИ MAI Lig hid WOO? Leggy Г РИА PA 2? 
» | ae Р - 7 ia ; - / ae РА p / "p 2 
ПИЯ poles Slit Ш САРРА MAT LL ab “tata i phum ap 022 99, É he fff "2 Du x 
| РА MIT AI MM 7 IA L 
We paks aud beaches M rer a drr 


IL Sill! MARI 
а AVIS LM ULM. O Lis 
WIE ИНОЕ 


ILO Lewsey ВИЙ 


LEA. А, LA M OG M PAL AL 


РА 
УУ УУУХ Cal tlt 7 7 7r / 
25 7 
гс’ 


“LS 217 ANIME 
AYU MMO COMME 
Ey Pg OTI T Је 


444 
^^ 


Ж ИИ И LL "P LL 


P, д eo ts ULL O25 Sali! 42 Wit au C44 UE OZ 
а LL Ol, c —- - А 
à ЛЖ АЖ ИД LII BAI LOURS 4 ЖЛ И 


| 4% 2 
97 e | # 2 Ghal Oma 


ML uA f eee 


2 я 


Site poles. 
4 29; » A 
- 7 Р, 5 : 2 7 д 7 & GLZ APY, 
#@ 2, 22 V. poro a deem Au ur 
/ 


Г? #, 
7.7 £2 SF DP as > I MI - 5 Ves A ДАА 
tiles drain ef GLI AP УР? 22 4 ПЕС ИРУ СГА SE 722 A LAMA 
e | CUNT NCOLL С v pra ple x /? 
Ше ДЗ 2 ДНИ DF A Cre OS Sf, lt My LO L Г РУР АМА RIDIS i АСГА 
MULL DS CY 7 YL ГИА и / IZ 44. P à [UES Р, 
M e" D ИР же „547/7 УЙУМУ Mil SO eg MU n 
/ ИЕ 7 ME AA COMI fife Pre ph 
I 2 D 5 Р А Мк не LSU ee OZ titi ig, P d A. L OI “җи Z Z24 А СППР Alii? SITE PYES d 2x Ри 
uL E CUM A РИ ойл У П, 27 
2, | 22% a MF и 5 2 
WU. ИГРУ o ИЯ т 2 LLAMAR Wild СГ "DD 
РИ 454/7 TES 


“+4 


OD SUN 27777. AT J thi OLE ty. 4 
UIE IP I iif up 222 
X ж еб" | 
/2 уз И 


УЖ A р PME ^ 


LEME ELE e. 
uuum LL ИРИ 


3 2272 (Li ПР, ? 
A SL > Ж gy irpo gi AM DE 
cá JIC ZA TA ФЕ Ге ени 
L2 8 22 P УР: Ире, 
25 


РРР 


2 PUES RUL ИР И ES ci 
|I ITI Ma 
CLE de p LE A LED Loupe м: 


“lb ipl EL, VM LO UP A 
ПРИ, ДА OA 


LAC hn. COV AV “2 
РАЯ 


РР IDIL 


eU Ly 
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E ROLLING STOCK 
oe г вовне ато 


mE BRAKES, REMARKS. 
de == Туре of Car. Number -—- - -... 
se, _ D = double. of | | | Lus ———————— а. 
S — single. Cars. mre ad ccn pA 
В Туре. ‘Pq : | General 
(Power House Equipment. | ul. 
| Е т E TE E NEN mE EX Е ВА 
wc 8. truck D. deck (31) о 40 . Handand Мене! T П гопбев, Very hilly ia places. Brecknel! 
Ё i ell. « lb. per hour each), with com- | Numerous curves on a rontes. Very yia places. Brecknel 
1 В. ы, 3. deck. com- | | Magnetic soa ш pumice steam and electric feed- Munro and Rogers -ignalling. 
ВМА (бу < | | {Cross economisers. Hand firmg, Natural draught, - 
9 2 motor cars... 29 . Each motor car hauls 3 or 4 t ailers. Ву 1900 Act Newry, 
97 trail uae ы 0: . , Kealy & Tynan Light Ку. Co. was formed t» purchase the 
А =f zu se | | liae and add new lines; but no schem s yet developed. 
. truck D. dec n | ; у i 
59 Hand, electricand |: d jet condensers. Cooling towers. Blake- Dixon's electric points used. 
3 D. truck D. deck slipper or track | У duree а McDougall stokers. 
: S.truck D. deck. 58 | i Harris purifier. Weir Two sub-station: : Oldbury, two 100kw. and one 200kw. В.Т.В. 
4 and top covers Hand vhs d Мыш tose Lampe а ui M оиы and on» Luuk w. В.Т.Н. rotaries. 
| e'ectric ore 
S. truck D. deck . 101 viis 5 . Trolley system replaced accumulator system in May. 1901. (For . 
= D. truck D. d À . Hand stoking. Nat. draught. Опе 35 | 
| 5 8. СЕ s. dee Mm 2 Е. engine direct connected to one 23kw. 500v. Birmingham Corporation Tramways see Table IV.) t 
Ex | ght lighting. | | 
3, truck S. deck | А : - : Coalbournbrook Stourbridge), Old Hi! 
„| 6 S. truc" р, deck | 62 Hand, electric З pplex feed pumps. 192-tube Greer econ. Hand. | f i inrer О PE 2-phnse os from Midland 
д D. truck S. deck and ali r zht. Wheeler condenser.  Motor.drlven air and al Power Со. Dudley Corporation supplies within Dudley boundary 
E D track D deck / рре кош Кеша lines owned: by West-Heouwich. Handsworih Ti t^ 
MS g whee ase. | . T ' Includes lines owne y Wes romwich, Handsworth, Tipton 
1 | deck Struck 90 Hand, electric | 3 ]. and Kins Norton Local Authorities, leased to th» Со’ Power 
| and track | for У. Bromwich and Handsworth lines supplied by Corpns. 
11 D. deck single’ ә ЕР 
SI ts desk 32 [Напа & rheo- | ...3. | | 
| bogie truck Static 
E 9 |P. truck, S. deck, 37 Hand and 2| Мех ава Worthington pumps. Green econ. | Accumulators in sub-station:. 
m open & closed ty pe | electric er coolers. Hand stoking. Natural draught. | 
та 10 D.deckS.truck 232 Wheel, rheo- | 3 ctrically-driven circltng. pumps. Green economiser. | Опе feeder to each mile. 
СО» recorders and draught gauge. Nat. 


|, ie & tokers. 
“29 11 S. truck D. deck 20 id с 3 Munro & Rogers signalling. Turney & Malone points. 


houge magnetic 
track aniskotch 


Wheeler surf. con. 1,600 aq. ft. Cooling ponds | Circular route with branches. Includes lines leased from 


м S. truck D. deck! 45 реассск h'nd,elec, н 

К 12 s К rheostati* aud 3 dk 2 Pearn quadruple-acting apean pumps, эн оет Corporation. Feeder network sectional. Town 
Ж m agnetic track k econ, 288-tubes. Vicars stokers. Nat.draug vided up. 

| S. truck D. deck 40 H j . N ier coolers. Bennis automatic stokers and coal Feeding network is sectional, radiating from power station. 

| " | ene ? Derheaters, Nat бышы: ы аш бе тетен Brickoe!l, Munroand Rogers signalling. 

* rater softener. р . 

кү 14 р. truck D.deck : 6 Hand and 3 | Green economiser. Cooling pond. Elec- ше КЫШТ ышта (ой poo а 

5 Electric loco... | 1 | electric пр. Bennisstokera. Nat. draught. | ыа 


Two | D. C. transmission to all except two sections, Worked by 3-phase trans- 


condensers, спе Willans for 1,000 x.W. turbo. mission with staty, and :oty transf. in three sub-stations. Includes 


15 |5. truck D.deck: 296 /Handandelec-| 9 


| : m Ww umps. Two Green econ. 4n-Dal ey lne. Seon ме feeders in 31 sections. Signalling b 
E ari S „deck | 36 tric, West. mag ТАШЫ соо j | рове Tierney elec se points - | | 3 iod 
. truc . 14 | Hana, mechani ton steam pumps; 28 C gsl'*. Tiams goto Dundes City boundary. but runniag powers obtaine4 
16 deck slipper and electri: з rel vale ride aeris feed-water filter 1,400 over nne route of Dundee City tiamways: рор lee City cars 
‚ са] emergency den superheatere. Natural draught. s (see Tee CY) ran ог decor un 2 une ERR 
: 17 8, E open : РАН a Hand and 2 |wa'knills, пиара е, Power-house амо charged іва, with : side iron conductor гй. Altered to » the overhead system in 1999, 
| an covered | electric S Causeway жк (chiefly о У restricted to four summer months, ` Т 
| 3 ' Bub- : че 500 Kw. tes, 75 Westingh Я 
1 8 S. truck D.deck | 803 Hand, rheostatic| 3 folta 95 ~. Two rotary convertora 600kw. 6 NE ДЫ лар «гасови о А CN T AR Biota na ein е, 
тв E ace ар dp een ао нен over Paisley Co.'s lines, O-echead work felín groups of 2 or 3 sections, 
petic trac driven. Econ'ra, mech. stokers, x 1 
la tramway power station feeds the Cl sethorpes section only. 
| 19 S. truck D. deck} 38 Hand and 2 sers. Cooling pond . ....&..« com III Са {от the lines withio the Borough of Grimsby is supplied 
electric from Grimsby Corporation Electricity Works, | 


Current supplied for driving workshop machine tools, and shops 


& Barnes pumpe. 
воа. or Se таа lighting. 8 trailers in uss, each seating 22 to 52 passengers. 


during extra heavy load. Destructer supplies some 


ater cooling tower. Original line joins East and West Hartlepools. Three suburban 


d and condensing pump3, 
Ce men i eate heaters. Hand stoking. lines in West Hartlepool. Harvey’s signalling. 


D. and S. deck 10 | Hand.........| ... 


20 
21 S.truck D. deck| 21 Mechanical& ... 
! D. truck D. deck electrical | 
4. | 29 |8 truck D. ескі 65 | peacock electric ' 3 | 
23 | 
24 


eee te stokers. onvester sub-st ti ns. Circul ir route, with branches 
nz pian‘, with cooling tower, Chain gra shad rr Poa line between Hastiogs and Bexhil, Electric sig- 
nals (own design) ш i * à 
А ed rails. Train consists of one motor car and two 
hes The motor car has two 50 Н.Р. motors. The 
motor car takes 23 passengers ; "a trailers in each. | 
for Westinghouse rous curves and gradients, longest gradient 13 miles of 1 
aby оа "um 30. Liue runs half distance on pubiic roads, remainder 
34 miles on Company's lands, Block signalling by lampe. 


and Holliday’s 


lipper | 
Peckham trucks,with У а eons ооо очоо б 
ев. Two open, 3 Hand and | 2 ниш TOND gne 


one enclosed 8. deok electric 


Bogie D. deck 10 навд electric and 
' Westinghouse air, 


à 


| Goods car 1 
| ZIEL brake . f trams from Crosslańd M. 
| = Напа, mech.sliprer: & Galloway superheaters, Blake & | ро. obtained for extension of t oor and 
TRE 25 D. deck ... PSU. 5 | and electtu-mag- : iP feed pumps. Five 90-tabe Green economisers.| Grigsland НШ. Bstler's signalling, 
d | netic brake ü " 

Weir feed pumpe.| Track on wood stringers. “ Phono-electric wire, Figure 8. апа 

E S. truck D. deck! 136 | Hand and 2 |[hrow ram pump. Green econs. two, ө oe Korka, copper wire. All feed rs iro:ated, each с лиг Цей 

| 26 Е | уп stokers, motor-driven. 1 ‘* Ads” rec Bere pron р a nal at power station. Tierney electric points, 


electric ћете. 10 Oke, Rellis-Siemens set on order. 


ht. 7 snper 


ж (one D. truck) 


a — 
№ 


| 1 nsively 
advertised throughout the country by all 
the most powerful methods of publicity. 

Contractors wishine to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


The General Electric Co., Ltd., 67, Queen Victoria St-; London, F:C. 
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.—TRAMWAYS AND LIGHT RAILWAYS 


1054 | LD EQUIPMENT. FEEDERS. 
E! n NE ELS C Lr CE Schedule 
5 | Speed 
-— ə + Ф Miles 
м |LAST Size. Particulars 23 
X |Divi- ; Method a 35 | рег hour 
@ |pEND Method of Suspension. Type and Make. S.W.G. of Laying. Hates > 
or sq. in. 
| | Electric en sq Feeders, ls Maxi 
Rt 30% | Met. RI | rage. mum. 
к ых | d ————————- 
St 134% 27 | E 
St | 34% Side brackets ............ Washburn and Moen | 0000 Overhead ......... | None 530] ... | 10 
St. | 3o 28 copper 
St. 5 $ т | - 
St. 64? 0 Centre poles, side poles, Henley and Callender | 37/14 oa id ee = 5001 15 | 30 
St | 4% 29 | ] ; | X 
1 41d. | Al span wire : Ж f 
бы 0/6 ) Side and centre poles, a | St. Helens unar moured 0:6, 0:4, 0:5 ed M n — 0*6, 0°5, 0*4 and | 500 8 | 14 
9 | stone wa e 
1 4% 30 few span wires on poles} and Callender V.B. ani 0-1 S к MEA 8 ы: Ж d 1 og. in. 3 
IP 3 ^ t6, 075, 04, 035, 0-25 ouiton and Sykes, iron 5 d.c. 8 su " 
el Hu ‘© Side and centre brackets Glover, Henley and and sas ані o pipes, some solid in wood 10, O78 C, oF vam 5001 71 P 
| / | 5.11.1. 9 Core e P 
es 10/0 Under 31 ] and span w ires B ms TY. Hal? by and earthe пуа" e troug 0:35 35 84. in. 
= 5% | i Span wire, a few rosettes and Glover diatrine paper, lead- 0:1 to 0:5 Wraggs 3ip. Square stone- Six. From 0: 4 {0 500 7h 16 71 
= 4% | i centre poles side brackets covered and jute served н zm with Stanford 
< 4% | tDo 32 f n | E joint 1:2 = 84. in. 
| SR “ее ni (^15 an f 5 > 5 feede 0 botl АА 
5 р. Insulators from slot rails every | 7. red donne He & B. L lend о аса Jlin. stoneware Rp aM teen 15501 ...1 Ж 0) 
Bt. | 43 i 1516. Span wires and si le poles E me HEU Glo wer, Нешеу, W.E. 07284. in. LT d t (double trolley) overhead 
| 33 ir, & Cul Петер le nil-covered single uc S systems 16 
3. Span wires, centre and | Lead-cov ered paper- 0:2 {00-5 & earthenware condui Return feeders... | 500 34 | 161 33 
s 44% А hd 34 side pole S insulated “Solid” &“ draw-in" 
И псп! ° 3 fln 2 Е - | 
A Aron 35 Centre poles and side] 3-core rubber, | 0:0 n ge & Ba 2 ... 15001... т 3 
0/71 о; kets & sid le агтоцге. 4 
1 2/0 | Babee 8 brac sets & side joies y c It. | | : к 
: d we ) Side arms anid Span wire | Sicmens lead-covered rub. 0:2 & 0:4 OVES oos ... | Rails and 0*6 вдр. [500] ... | 16 35 
6% t! ritis T а Te) € ( 1; F T af е i 
Е. 3/0 Di, 36 | | 1. 1] 1 and braide l | соррег feeders | à 10 
e et Chiefly span wires, mixed] Б]... о wusste nk. 25a өөө. [900 $ 
< 4% Briti | l,500yds. of 0:106 
100 6% RS 97 Drackets ап. | ros seLtes T g 
% | {ро т с: э. ) 
St | 4% | po. А Side brackets and span | B, I. and W "Г. (осун 0:1 to 0:5 rin Как solid aud | Four 05 Sq. p eis 6 
St. 44% | Brus, 38 5 le E: "лт? ] " zy v "id nnd fibre con- and two l 5С in. 55 
St. 449 Оо. wires | > | ва‹ссоуеге: dut nmn eonerete ^ 9 
5 5/0 Calle Span үү Ires, With tew side | | LA nder ан ир e 0*6. OF, (*45, 0735. Most сл, pipes. Some Seven ое 6 às 500 64 12 $ 
| [e] >` ^ vniey u:C3V. llis 1 (у fhe 5. jzu . 
|. St KOA Do 39 and centre poles | Phillips le М l-covered ау ай. solid in wood Fas Т 49 
St 1 | d Span wire, with a few Pot. Helens dialite Yo, 04 & — Albion clay duets 0:5 sq. 1n. 7500) 8 |13 
7.9. Cha 40 brackets Ma- | 
1, 0/8? Con, : 4€ poles, sme ventre "iA а ` А МЧ g 40 
| 0/6 Con icr Mh ode Sequin is | Henley paper-insulated 0 29, 04,073 Albion ducts, Few | Four 0°75 sq. in. [5001 7 | 
9/7: | Dd TUR i le: [. ] 4] lengths of c. р:ре | 
3 Cro! 41 | | €àd-covere« ИТОГ! А : > ^ 12 
i em КА "ide poles and brackets | 5.1. paper-insulated & 00.0 "Чош Solid in Doulton | Four 0-4 sq. in. 1500 61 4 
s t Da EVEN e р 20 | ^ TT | 
510 Dic 42 and some span wires | lead-covered Э troughs |500 | 95 4) 
ч 019) tD 0 Span wire E Henles muner ead TER TA ON Ona Oana 50 
/о |, ) d | ie 1 P Т M , А ИГ . ps 
НЕ a Ак © | 
Р ‘entre and side pol Hel ‘al х, ani | 7 | 1 
St. 4% | Г r.8 "a m бше Hay u ions | Bt, " П Ds » e a aa M. Lane Gru ),  ©ast-iron pipes & a Dion, 1, 0: 6, 0:3 & 0:2 [a 43 
st. 5% +e Centre poles nre hu us Sul mper msulated Lea SP wr. bs Sutton, Mansfield ducts 
Noh i Е. 44 ) removed | 9 м. Ц | ESG X B PET: bre ‘pipes laid in conerete sq. in. Www 550 7} 12 4 
gi Ais [ b Dide poles and span Wires | TOM Il ta n cone. ООО. to On Mostly e ‘lid ш uu | Four 0:2 ‚ 04, ()” 1545 Н | 
%| t : d E ware troughs | 
2..1 45 | Жай | АТ. ВА. single runs of multi-way ducts; and 08 bra i 5501 61, 141 $ 
St. 2191 1 46 () giis bracket arns, centre C: pee ( Т le; «d covered СА ES ТТВ (hae pipe and laid | Three 37/12 ) 
`, /0 | T / , - 
10 50 |5 and V.D, 19/16 solid in duets 3/14 
St. 4% f | \| oles, few сете tr Ud MBA: 500 83 | l 46 
Ў 10/0 H | Side pers | | К зеи И ШЕЯ 1. Шу" tos Solid in wood One „Жы Чощ 4 
S " 213 47 d - DTE 0:03 to () 0» troughs ое in. 4] 
rth Side bracket and span |р. ' = : itive | 500 
10 15/0 1.: ый e | $ | “ап | Mh Cover с ү" ГРУ. \\ SG, Cables in pipiug ; tare Same às pos 
d rt 48 wire ated ail bare Н 'pper duce tcrs on insula feeders 5 " T lj 
i| еэ Aa Side poles and Vi; ackets Glove paper, dead S FE. Dd, 02 me E ‘ood 99 А 
ML — i and a few spans Et, and Jim. over, SOUU 1n WOOC h 
- em SOKETE headin? trolle roughs ——— — 
St 44% pem in 2 trolley  troug 
12| 360 Т 
100. 4% 
1 1/0 | 
1| 0/6 | 
St.| 5% 
St. | 4% 
100 44% | 
100| 5% 
di 10% 
5 4% с 
51. | 4% | 
| | 
10) .. | 
139! 5% | 
St. | 30/9, 
ЧЕН 
L1 30/ | 
Ь, | 4 Commercial Cal TE per ve » 
“^+ < TEL oou ibmarine Ord. e 510 O0 
: 49 10/0 | Du. Pref: enc» 10 par 5 0 0 
2 2/ $ 14 | Ist Mor 
4 8 0] Indian Elec. Sup. & 
516 0 Kalgoorlie Elez Power & 1 
AA D». 6 per Cint. Cum, Ge 
15097 Калип ula Power righ: 
, 4 1 6 Madras Е. 5. Corp. A 
N31 3 Melbourne E. S. Co. 6 Gan. 
15 2 0 Do. . 5% Ist Mortg Db. 
|. B * Mexican. Max dett C». 
[3917 6 : 
b 0 
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ROLLING STOCK, 


E m BRAKES. | 
А: Ке Туре of Car. | Number | 
: D = double. of мо | 
m S = single. Cars. Type. | Ne) 
"а! | iu.) SM | 


dr Double-decked open, | 
‚2 on Baltimore trucks | 8 Hand and 


ол electric | 


REMARKS. 


ouse Equipment. | General. 


ser. Worthington feed апа condensing 
omisers. Bennisstokers. Natural draught. 


EL | Напа, | 
.. 28 D, truck S.deck| 34 See and nem o] ith 6 rotary converter sub-stations,end partly) 36 Passenger motors. 2)trailers 3g ode Motors, 19 goods tru: ks, 
= | Special brakes for | | am plant supplemented by 2 Victorturbines|  &c. Two Motor char-a-bancs, Ао опе 50kw. and one 30k w. 
ife S. truck D. d kl 60 Hand aed а |. 0r4 aud L6kw.booster. Hand stok'g. Nat.draught| 1,000 v. single ph. alternators sa, ,m itor driven, for light! ag. 
QA 29 ° . аес ‚ B.T.H. Electro see: B nds, with Harrison spraying nozzles. Two Divide l into 4-mile sectious at feeder pillars, Sigualling by own 
d S ‚ netic track brake | Е economisers. Hand firing. 1 “ Ados” system. 
Ж D. deck «n Pe kham. é ght. 
TE | 30 Brill апа Brush, | 282 Напі, emere., elec, 9 impa, and donble-acting Green & Weir feed pumps, |. Dixon's point controller at 12junctions. Running powers over Wakefie rd 
` ` ‚ United Electric Car rand Mal бИр. = s Steam Jet and induced dratght, Also Scott and lines. Ench feeder supphes its owa section of line, approx, 11 miles 
in ' | Co.'s S. t ncks гат nnd Maley cleo- or 3 8. 5 rotary converters, Two 0,0 v 2500 3 phase sub double track. и 1 MOREA " к шшш. 'T'urouga service 
"e. PUR Р " of ears between Leeds and Bradford ou different gauges, 
| 31 S. truck D. deck 140 Hand & electric 9 мес Watson suring oe күши nud | Separate fe dera for every district wiih salsfeouers ea: h} mil; 
1 feei з. sootinhe cecum, euni» stokerw, vA | $ à T 
" | TH emergency | P CORRIGER RU мик ET и, sectlon, Dixon's automatic point shifters. Threc water cars 
Ы В gie truek D. deek i122 A i ected up, Auto СО? recorder. | ' 
А 32 "o в || k All hand & 1 NMuxiliaries electrically-driven. Green's eon. | Gen systm із 3-phase gen. at 6,6007, red. to 550v. at substatus by 
S. truck D, deek (pur (1,9525 i macnetic 5 ' ught. Remote solenoid control switch,ear. | rotaries and mtr.gnrtrs, Numerous other lines being cnvrtd. 
` и 33 ра k bogi l = 3 ught gua zes. Klec.& nand elgnalling. Eachsubstation feeds its own area but can be iuterconnected 
bi A «y aoc 081е 340 , Peacock, hand, еее. 2 &. sers. Cooling towers with motor-driven fans. Mech, Lines from. Hamitneramith & Shepherd's Bush to Southall & Uxbrids | 
: © tde aud masnetie | Overhead travelling crancs. Four aub stations Shepherd's: Bash & Наш aersimith Broadway to Hounslow; Isleworth 
иок 3 at h(a) vols. "wo sub-tations supplied by 3-phase — Twickenham, Нанциой Court & Peddingtow; over Kingston Вых to 
34 Ordínary bogie with | 2 ts Koad, Chelsea | Kingston, Surbiton, Malden, tt«ynes Pk. & Wimbledo i. Dixon p^s. used. 
"maximum trac- 60 Hand and ; cconomisers. 8 Vicker's stokers .... ..... ' One sub-station wita rotary converters, Portaole tsteph ons 
tion " trucks ] : ^ overlongsing'e track used in foggy weather for signalling. 
D deck S electric | Line is divided into 4-mile 8:ction. 
ili: 35 add struck) 24 | Hand, slipper 3 njunction with 360-ampere battery. Surface-, Lino to be extended to Far Cotton. Supply divid.d into 
| ünd electric am supply run in conjunction with refuse 4 sections. 
É . , Induced draught. | 
| 36 р, D eck witli 42 Hand and 9 Worthington feed pumps. 480-tube Green ! Ten routes radiating from a com mon centre. 
2 е4 д | 
| Peckham truck- : ‚ Mers. Natural draught. Hand firing. | 
slipper Ге 
М е) D . 
| | 37 5. truck D.deck 100 Peacock, haud 9 | Nian 2.7.7 hp. water coolers, — Hand-firing, Four, Curves very num?rous and sharp. Sectional overheid work. 
| d el : | аі drinzht, | Edwards nod Worthington ви | 
and electric Нее. driven. Pearu feed. pumps, Paterson grense | 
D. truck S. deck (5 E ; ; i | d 
| : э. чес 1) 110 Hand, electric, air г i Two pow«r stations(A) and (B), Gradiei ts frequent and severe. 
| К еҷ. Hand firing. Green economiser. р 
| 38 S. truck S. deck (59) slipper and mag. 3 met@larchent and Pulsometer circulating pumps. | further extensions projected. Two goods саге, 4 baggage cers 
| | 3 D. truck D. deck (4) НЫ | | rs. Cooling tower. Green econoniner. 
mo 9 3. truck D. deck (76) 30 Hang, electric д. air pumps. Lalcke cooling towcr, Green: Cara have Brill trucks and Dick. Kerr bodies and equipmen's, 
and magnetic Нои wa:er purifier. Sectional network with separate feedeis from power station. 
S.truck D. d track | Automatic signalling, 
40 deux .deck (30)} 36 Hand and 2. N Edwards’ elec.-driven air pumps. One 210-tube | x 
D.truck D deck (6) [бөре steam feed pumps. Underfeed stoker. Foree 
^ , Recorder. Davis-Perrett elec. oil eliminator 


S. truck, D. deck 


Peucoek, hand, slip- 3 
per and rheostatve 


Hand & rheostatic 
electric 


Open D. truck Ӯ, | 
(15) c deck 20 9 | 


Comb.D.ti'k S.deck 5) 


43 |S. truck, D. auda s. 280 Hand, mechanical, 3 | 
| deck aud covered slipper and rhe.- 
: tops | static 
^. 44 |S. truck D. deck} 90 | Hand and 3 
< a [р " electric 
.truck S. deck! 65 Hand, electric, ) & 
| $ slipper and mag- ~, 
| S. truck S. decl netic | 
E S. truck D. deck 51 ! Hand and 9 
У reversed stairwav lectri 
ы е ect! iC 


8. truck D, deck (13) - 2 1: s ‹ 
47 D. truck 8. deck (4) 17 \\ heel,slipper 3 

` | "РЕН | & rheostatic 
à ‚ truck D. 'k (8 : . T 
48 |: truck D. Beck tne | 16 Hand, electrice 3 


covered Є ) 


—— 


м exeensively 
advertised throughout the country by all 
the most powerful methods of publicity. 

Contractors wishing to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


denser 900 sq. ft. Underfeed stoksrs Weir Тһе епіісе equipin?nt of the lioe, trick and powar house дз 

в'рг+абетв. Н. & L.'T. switcheiraid E) amp. curred out by the Natioual Eiectric Con:tru:tion Uo. 

hee storage s2t to cope with t action p aka. , 

N fible) booster... . Iucludes 2} miles double-track ligh; railway on priva'e right 
uf way completed in 1905. 


" Feeding networx ів sectional Signalling by lamps. Dixon 


14 Allen. 8 Weir pimps. No econ  Benuis auto. ding nets 
arate coal and ash-conveying plant. оа s e:ectric point. 
oughout. Elec. oll eíiminatiog p'a at. | | 
i а pumps, 3.0 X galls each. Fus 4 Co sarea includes Leigh, Eccles, Abram, llindley, Ashton in-Makerfiold 
b-station 50yds. from line with 3 motor ulturnators | Науа. ск, Swinton, lyldesley-with Shukeriey, w esthoughton, Worsley, 
sters. Second sub-slation уаз. from live with Aptie; , Lawton Walkoen, Галота, Conctns, are madc with thetwys, 
3 boosters. А ‚ of St., Helens, Bolton, Wigan X with Manch'r, М arrington, У safurd, 
At). Brush motor centrif.,Crom pton motor feed, | Cuir«nt fur 2j route wiles pur hased frum Uorporation, 
.bd and steam circ., and Allen air pumps. Green "Sw&ailsea " signalling. — F:eders for sections not conuected 
Иру tower. Hand stoking. Steam jet draught., ouside вао, " 
i Few curves.  Nuimnorous grades. Company has acquir powers in 
circ. pumps. сопот га. Hanc пш г! | p ‘rat lowns under West Hiding Tramways Act, ЦАМ. Running 
all feed pumps. Sub-station equi nu: 8 Ш урун тс сутри 


and two synchronous 200 kw, motor generators, 


№ 


rhe Company h we ranning powers ove, the Kirkcaldy lines and 
vice versa. 


ое» 


Ntessor worked off main engines to | -mile secions. 
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= LINE EQUIPMENT. = 


FEEDERS, é 
Sharpes ‚ | Position and Method ч, Line f pn 
Particulars of. f supportin Make, Type, Size and sin Voltage] P^" hour. 
ls ft System. Conductor Хи ^T ird Rail. Position, aa SS ў 
radius. | Ave- Маз. 
D — таре, mum, 
г Inaulatorsin cen- | à-core carried on CL Пи. 
330 iu: oe В gt 4-ft way brackets on side of tunnel Track rails bonded 550 154 24 
: 16 х 


i ‘ insulators i 6°32 sq. in. Fowler-Warin d . y 
350 | Third rail | Channelsteel inverted, co oe ft. 4 in. | Callender lead-covered. and) e 09A .topper 500 | 15 
n 


401Ь. per yd. ' frum centre armoured on side of tunnel 
thenware insulators (Callender lead-covered 
га | Low carbon, soft steel | On ear tg аске à on 1 fourth rail similar 
396 Td (ih vail channel rail, 80 1b. | берен Ус 315 1n сл. brackets in tunnel to on other side 600 | 1 
per yd. dr pap of om оњ |L T.S! | of track 

ted c 0 sq.in | Porcelain insulators 9ft. L.T.—S'emensconcentrio]lead Imi А 

400 Insulated ме yo rmn apat, rail löin. outside — covd in Howard aspbalte Insulated similar to 5rd (00 } 16 30 
——— 16.5 рег cent. pure cópper| track railon either side ^ troughing rail ; cen're of track 


$> сә = ce as & PD a 


inel, 
: - On insulators in 6ft.way, Three-core paper- insulated 4 stopa 
840 3rd & 4th Vignoles steel rail, Bit. 114in. from ceutre Jead-covered and armoured, S Log cedet: 600 30 |55 
rail 701Ь. per yd. of track | laid solid bonded to track rails 60 
429 | Insulated 3r | Soft steel, 70 lb. wi caer Е. each 27/12. Callender| Rails and two 500 | 19 | 30 
and 4th та! per yd. Glover and Helsby return feeders ne. | 
8 
Overhead 7/0 grooved Overhead double Е ít 6,200] 5х | 37 
catenary A.C 2 ine, 
conductivity soft | Supported on Sin. cubes of 0:5 to 1-25 sq. in. B.I, lead«| Fourth тай in centre oti р, |77 
528 3rd & 4th Ero Visneles ra, | ое e of с; у Covered on brackets in aub- | track, on Insul rasin itar ООО | 19 |... 
rail 1001. per yd. adn 3 6ft. way п Way third rail but 3in. high 
Soft steel rail, 1 8. ositive rail on porce- | 0:1,0:15.0:2,0:25 sq.in.B. I. 8-core | 1 о 1 
363 кет Sri A yard. Vignoles lain insulators outside arin'd; Бан а іп ground; Дарена 600 22 35 
апа +. ре: оа » " гапои rails ou brackets in tunnel гори g rails | 
Y T 0ubieé cntenary suspen- т a 
598 | Overhead | 3/0 5. W.G. sion or, earthenware и None Rail return ......... 6,600 р... 10 
КА grooved copper Hd gantries à yaris apart. A C жоп, 
ZI ; ivi ;oust d gr: nite& pore’n) Cal] TEC : : №. 
A . High conductivity steel |S Const. S, Callender single V.B., mosil 29 
i93 Third rail | Vignoles rail, 8015 per ii lle наа 1sq.in., laid solid рна. Rails and return 600 | 22 | 32 11 
rd. у АР | са * troughing alongside track feeders | 
. E ‹ a] та] n S | `5 VERE 1 - . 
330 | Third rail | Steel channel rail, ы "E n 35 in 05 sq. in. Siemens on | Rails ............... | 500 | 18 | 30 12 
› | ES x 09: entre ol 310. тау — side of tunnels | 
‹ a зга | Vignoles steel ral А Callender, B.I., Henley & Elec. | Insulated 4th rail similar 7-0 39-6 
380 ЛҮ гай ОЬ ег vd Co. lead-cov'd., Doulton single | to $rd rail, but in centre 600 [1750 | #16 13 
| .| ya. octagonal ducts in cement of track 


s: On insulato:s Nega- 6 
320 | tive Letween runninz Е 
| isih. at | Т ВЕ рові іе lb W.E 11 
ж ETSI out ide running rails. ‚к. aud B.I. lead-covered | ‘al | 
400 Insulated P Bakerloo Railway is carried along | йан stoo! таң 11009 "A Е 
an | the reverse of this ора MUDUNE д | | 
| Be С 5, C.I. brackets | 


| | | 


ae 


Indian El:c. 51р. &1 

Kalgoorlie Elez, Powar 
D». 6 per Cont. Cum 

Kaministi quia Po 


0 
1 
8 
6 
8 
0 
l 
17 
2 
1? 
a? 
B 
= 


"T 


Mi 
6 
0 
0 
3 
9 
6 
3 
0: 
0 
о 
0 


- 
4 
5 
4 
Е y 
4 
3 
5 
3 
i 


|N OPERATION. 


АП Voltages, 
2 to 260. 


voco 22222225265 


Printed and Б 
* PERS" —— ———— de ME 
nted and Published by GEORGE TUCK ER, at the Editorial, Prin 


MEDI country by шг 
owerful methods of publicity. 
ors wishing to share in the re- 


TABLE Ыг. 


REMARKS. 


General. 


Twin-tunnel underground railway, 14 stations. Tractive H.P. of motors=65, A- 


27 M.P.H. tix 900kw. rotaries fifteen 300kw. static transformers. Sprague elect 


tric lifts at pass'r. stations. 
Sub-stations at London Bridge & Angel stations with Tudor batteries. Curves an 
gradients severe, Extension to Euston opene і on May 11, 1907. 


Longitudinal sleepers. Extension to Lothbury under construction. 


Power from generating station auppded throngh Siemens 3-соге paper-insulated lead-sheathed 
and armoured cables in Howard troughing to two sub-stations, where it is transformed by 
Brueo Peebles-La Cour motor converters, in parallel] with which nre Tudor batteries. 


These are existing steam railways which have Ъзеп electrically equipped. Goods 
trains are still worked by steam. Extensions, including a loop via Ormskirk, are 


In progress. 


Line runs into tunnel at south end, Battery at generating station. 


Extensions to Crystal Га'асе under construction. 


Train consists of a motor ca" at each end, and one, two or three trailers, 
During slack traffic, one motor car and two trailers. 


About 16 miles completed from Baker Street to Uxbridge as well as the Circle 
Section. Bull-readed rails throughout (for running rails) 86 lbs. per ya:d. 


Rolling sto*k made by M.R. Co. Elcctiical equipments supplied by Siemeng Bios, 
ana Westinghc use Co. 


Deep-level underground railway between Waterloo (L.& S.W.R. terminus) and the 
Mansion House. No intermediate station. Tunnels in duplicate on Greathead 


system. Fare 2d., тег 3d. Workmen's Tickets, 2d. 
South Harrow-Ealing line opened April, 1903. Balance of Metropolitan District, 


Railway July to December, 1905. 


| 
Resident Erg!neer, Chelsea Power House, J, W. Towle. 


* 
25 Ё $ |Seating M 
E B EO £3 [Capacity _ MOTORS, 
OL aH c= mtr No. of | $ x 
SSeS саг t = | Motors | & 2 
ae $3 trailer, | on each | T= | Metho 
TRE | Т= Саг ог LE | Cont 
211495 | Train. | Loco. 8 g | pment 
1[2m5t..|830T| 3 | 65 camara 
! | 2 65 lir ede m pump. rauk Pearn vertical 
| Lithomiser. Barnard tuwer water 
9 l and 160 T 9 Seri immance-Abady CO, recorders. 
trailers ‘++ |SÉTIÉS Paps. Noeconomisers. Richard- 
| cal stokers. Natural draught. 
ог1т1{ 160 ki | = 79, D. L.H. Mimbined steam driven три 
* ) г 19? . на ^ 
J 1 ter Со.; besrumaux svftener. 
4|2m41) 486 | 4 Ut ay 
әу · 55 t 150 В.Т.Н. M ts surf. con Urs with steam-driven air 
| т = 1) 8.0T | . riven eireailating pumps. Make uy | 
9 ә unit Steam (Lie li-s) & motor Е.С. driven. 
5 ám Zt... |66,89,& 80c! 4 | 150 53 | i 
ч | Ау. x70 T 9 Series parallistokers, superheaters, іп luced 
1&2 
о Z1 |7* €6, & £0. 9 | 195 Di k-Kerr i| 
6 |20 1t... 112, 154, по 0169700 
т | р 4, 2 & 1 | jeri ); ro surface со "sers e 
& 164 T | 100 Ser tes рат Ti. "vo Goodbrands nnd ай 
9 m 1 / {бб c 561 | dore Green есопопивег. Vicirs 
! 2 m 2t LT + 11 Multiple t 
‚ мы eee Ri T | 
See | R2 
8 R 60 c + 100 Westingh'usdysers and steam-driven pumps. 
9 vemarks a puer Watural draught. Fuel: Washed 
‘ A nt ет | 
| т 3 bs dos a В У. Со. 4 90 & | Westinghousd pump:. Water from artesian wells 
» 56 В.Т.Н. 4 g d pu; ; 
10 115 о" 9ё wear Electrie | 160 D.T.H.mulup. P. х 0. SK si TONS 
o = : OCOS. 4 2.0 8)slem ! ( A DUU y 2 t " 
OCA m EE 2 м. Multiple y. E.P.8. battery 1 050 amp.-hr. 
184 T 207 
ә , 5 Si'm'ns | 
n smli.. и 2 |150 ВТ Н. mu Flectric Supply Со (See Tables 
v6 T unit ,50) volts supplied to railway 
9 ) 9) r 5n c SYS 
12 т 27 & 56 t 2 60 & Series pa n condenser and feed pumps, 
1 2л 204 Ге Welsh coal. McPhail and | 
1 T 80 
3 3m 4 £ eee 52 (C 9 200 B.T.H mu 
364 1 PUE „МЕ 
i | unit 
14 12m 41... 492. ? 900 BTH | 
2921 1H. шц : | | 
15 9 з = unit liven centrifugal circulating and) 
той... 42 с 2 200 В.Т Н mu ps. | 
ч. c| 2 |200 ВТ 
292 ‘] | T.H. mul 
~~ unit | 


[555555 


Photograph of 
Mayfield Street 
Station, Manches- 
ter (L.& N.W. Кул, 
illuminated by 
“OSRAM” Lamps. 
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TYPES. DESIGNS AND CA RS 
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- | Complete Electric Tramway 
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| "THE ELECTRICIAN" 
FERR A TABLES OF ELECTRIC LIGHTING, 
МЕК AND TRACTION UNDERTAKINGS 
HOLLINWOOD, LANCas OF THE UNITED KINGDOM. 


78, King Street, Manches 1911. 


ABLE VII. Colonial and Foreign 
Electricity Supply Works. 


ABLE ҮШ. Electric Railways and 
-Tramways of the World. 


"YRIGHT. —PUBLISHED- ANNUALLY SINCE 1902. 


‚ Q. WHITE & C? 


22 "9 Cloak Lane, Cannon Street, 
ABSOLUTELY DEADH „2 LONDON, ЕС — .. 


EXTREMELY SENSIT CIVIL MECHANICAL and ELECTRICAL 


EDGEWISE, SECTOR AND ROU ENGINEERS and CONTRACTORS, D 
TYPES. DESIGNS AND СА A uM ME ышын ое * 


FOR ALL CONDITIONS OR 


4. .CONTRACTORS FOR 
Complete Electric Tramway 


& Power House Equipments 


SWITCHBOAH iw ANY PART OF THE WORLD. 
AMMETERS AND VOL 


phones: 3306. 3307 and 3308 Watt. pom 
9886 CENTRAL, WHITTERICK, LONDON. 


Extra Copies of this Tab'e, post free, prico 2s. 6d 


———————M _ 


districts, 


The General Electric Co., Ltd., 67, Queen Victoria St., London, RC. 


ity Supply and Traction — 


LAMPS are being extensively 

аа "m Y aere the country by all 
the most powerful methods of publicity. 

Contractors wishing to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature — Е 
printed with their name and address, for... 
circulating amongst buyers in their own 


St | 449; 


GN ELECTRICITY SUPPLY WORKS.-—c; 


and Tramways in the British Colcnies, Central and South America, Japan and other countries, which are е 
ELECTRICIAN " ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK. We have made this lecti the partic 

оар at our command. Owing to the difficulty of obtaining and verifying complete technical information, in some 

у, &с. We hope, however, to have these particulars more fully at our command on future occasions, It is ji 

hat the list will be found serviceable by British manufacturing export and supply houses. 


at nections 
Con- te Mains 
umers’ in 


30 & 400 6,500 . Four Willans-Bruce Peebles sets (of 600kw. aggreg.) опе 750kw. Brush 
| Parsons turbo dynamo, and two 750kw. Belliss- Brush sets. f 
0 & 240 | Per 200 30 | ‘sa One 55kw Gen. Elec., two 15kw., two 30kw.é two 55kw. Ball dynamos driven 9 
by water turbines | 
230 | 185 100 201 Д Two 45kw. Ind. Eng. dynamos (driven by two 45in. Achilles low-fall turbines) |L 9d. (up to 3 
| | | | of 90kw. aggregate (256 Hart cells of 250 amp.-hours capacity ). "red : T р. y 
110 1, | 250 250 | 500 | г One 150kw. and опе 100kw. water turbine driven sets ........ iie Sigan 54.1. 4 
220 p. | | | | 4 to 18d. p. 
| | l 
20 & 240 | 220 | ees | 474 | 2 Robb. | Two 45kw. and two 55kw. Robb G.E.C. sets TPP FOS HORROR СЕТ eee een seeeeecees . c3 LI 5 
104 | их: 80 — WE OMM Cel 7.47.9 БЫЎ? СРР > 6 
| | | 
2&110 5230 | 5,500 1,170 |15 Boilers | One 1,100kw. turbo alternator, two tandem engines 600kw. each, and three | 3d. 1,2.р. | 7 
| | (762,0001b. ), compound engines sets of 400kw. each. 
220 | 85 100 125 is General Electric S.K.C. 2-phase generator driven by Crocker turbine ..... 8 1 
Ю &200| 540 800 1,122 ‚ Two 450н.р. Pelton wheels driving two 200kw G.E.C. generators ............... mex 0 ||| 
per h.p. 
110 | isi 100 550 — T One General Electric 5-рЬазе alternator of 100kw., driven by McCormic 94, 10 1 
| water turbine, t TY 
460 | 1,000 | 675 650 |4B. & W. | Three Browett. Westinghouse sets of 675kw. aggreg. (New station of |& 20. after ; p.3d. ll ia 
| 4,090kw in course of construction.) Fr ‚ 
after И 
104 65 | 60 90 One 5.К.С. 2-рһа«е generator of GOkw.... .......................... seaasdgosto ares | e р ly 
| | | | 
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Name of Town ог Price 
| Dístrict. A Date of Name of Co Unit Б 
ommence- 2-е : ighti 
(Figures in brackets ment Мишей Generating Sets. ды 5-55, ч 
indicate of Supply. owning thé 1. = lighting. 
Estimated Population.) | р. = power. 
| 
13 | BAHIA BLANCA, Argentine | 1900......... Buenos Аугез К Kerr 1,000k w. and 3 Browett-Lindley-Westinghouse, 1,000kw. 9:52d. to 
, Railway Со. [ S. Am. Light. & Pr. Co. are supplied in bulk, there is also соп: | 3°8d. L; 584. 
Окуу. of motors & ltg for the Rly. Co. and 740kw. of rotary con- | to 2:14d. p. 
| lighting for the Bahia B anca Tramways Co., a total of 7,960kw. 
14 | BAHIA, Brazil ....... DER ~ Bahia Tramway (550 К.у,а.), 1 Westinghouse (200 k.v.a.) and 1 Siemen's (150 | 2/91., 1/6 P^ 
Power Co, firiven by gas engines (producer gas). 43 tr. 
15 м. Victoria... ... | Aug. 1905 | Electric Supply[ett, Lindley—Silvertown sets of 325 kw. each ............... 9; |1. 4. b. 3d. to 15 
* | to-ia, Ltd. 14d., tr. 2d. | 
16 | BALMAIN, Sydney, N.S.W. Sept., 1909 | Electric Lightj&nd one 250 kw. steam alternators............... ЕВЕ аа. 144. p. 
Supply Согр‹ ; | 
17 | BANDOENG, Java (29,000) | 1906......... Bandoengsche fators driven by Pelton water-wheels ... ............. ака өз 2} gilders. 
Maatschappij | 3 
18 | BANGALORE, India ......... July, 1902 | Mysore Govern Е.Р.) supplied from Cauvery Falls ...... АИ 2d. to 4d. 
p. 2d, to 3d. 
19 | BANGKOK, Siam (500,000) | Sept., 1890 | Siani Electricity Mordey, two 159 kw., two 340kw. and one 200kw. Siemens- | 7:24. and 4M. 
nerators, one 600kw. G.E.C. Curtis steam turbine set, one | Itg.;4}d.and 
-C. alternator; also one 750kw. and опе 150kw. Siemens- 1:84. p., and 
one 200kw. G.E.C. and three 200kw. d.c. dynamos. | 184. tr. 
20  BARBADOES, Bridgetown | End1911... | Barbadoes Eledl engines (by Mirrbses, Bickerton & Day), of 200 b.h.p. ea. direct Jue 
| (75,000. ) Corporation [two 135kw. G.E.C. alternators. 
21 | BARBERTON, Transvaal ... | Sept, 1897 | Moodies Gold Mdriven A. Е, G. inductor alternators of 320kw. aggregate ...... г 
(extens., 1902) p. Tangye suction gas engíne used in асу season.) 
22 | BARRIE, Canada (7,000) ... | | Barrie Corporag- К.С. and one 300kw. Bullock alternators’ ...... ..... La VR van Vut 944. 1. 
| 
23 | BATAVIA, Java (104,590) .. | May, 1897 | Nederlandsch-Ijfs and Halske alternators of 556kw. aggregate ........................ 
| Maatschappij( | 
24 | BEACONSFIELD, Tasmania. | 1900 Tasmania Gold ps alternator ; also belt-driven Siemens generators ............ ..... ЗАД 
А | Quartz Crusl 
25- | BEASAIN, Guipuzcoa (Spain) | Sept., 1904 | Soc.Espafia.de @. 5-phase generators dire:t-c»upled to horizontal shaft turbines 
| Metalicas- Bea y^ 
26 | BEETON, Ont. ............... | AS Beeton Council} alternator with Westinghouse ехсїбег................................ 54d 
27 | BELLEVILLE (10,000) and | 1895......... Trenton Elec. 8.У.) 3-phase generating sets of 800kw. _............................ я 
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TRENTON(5,000), Canada | 1899 


HENLEY'S CABLES 
BEING INSTALLED 
BY US IN 
BARBADOES, 


WORKS :—NORTH WOOLWIC 


Telegrams: “ HENLETEL" Londo 
Telephones: 4940 WALL (3 lines 
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TABLE vii, 
| | | ————— | 
1051 і Voltage | Total Con-| Total Price per | 
—————— А U 
EN at nections plant No. of Unit for | | 
Con- to Mains | Capacity : Boilers. Generating Seta. Lighting and 
: ^ Consumers. Power = 
"FC EE mers | — in _ in coh ti; 
X |Divr- j arminals.| kilowatts. | kilowatts, l-lighting. | 
© |pRND ; | р. = power. 
—- = | — | | 
e | 
Ар 3196 ME 0 & 440 865 | 1,200 580 {3 Stirling Three Bro wett Lindley ani cn: Belliss Silvertown sete 300k w. each ............ бйр, Чон, 98 | 
tlar 1 | | tr 2d. 
3) à $ 240 - | 640 56 st One Gardner oil engine direct coupled to two Crompton dynamos of 20kw, 1/- | 
' E aggregate ! 
= | 1% a" .0 & 220 5,000 1,750 284 2B. & W.! Two Belliss-Crompton generatora of 225kw., one Belliss-A.E.G. 100kw. and | |. 104. p. 44, | 30 
PAM ИТ (р) & 6 Lancs| 2 Belliss-E.C.C. generators of 600k w 2d. p. | 
St | 4 | (40,000 1b.) 
Фе d 230 250 500 280 dis . Current taken in bulk from Victoria Falls Power Co, Brakpan ................ 94. 31 | 
St 4 4 | 
ES | Jd s 110 21 54 121 Two 60 PP. On» Ali» Chalmers Bullock веб... ЕРИ Е | (a) 9d. 32 ; 
Ey ур tub. = À 
` 2 Ta T че 5,561 4,800 1,537 atone: Four Bruch steam alter:at. гв and three Brush-Parsons turbo-alternators of l. 4hd. with 7 9 А 
= | 5% 1008.0.) (excel, tr.) | | 4,800k w. aggregate. (New power station in course of construction.) Ae p ip us | | 
ph е Three L'a water recorders 2d ; spec, rates ^i E 
5, z | | large consumers, à 
i "s 0 & 440 870 400 640 Bas eir Two t50kw, Willana-Siemens sets, опе 25kw. Willans-Siemens and one 45kw. | |. 8d, 7d. & 6d bf | 
4 | Змю1ь) Sturtevant геїв (one Allen, A.E.G. set and one Ruston Proctor gas engine | p. 5d. to 3d 2 
i 
| and A.E.G. dynamo, and 2B «nd W. boilers are being installed). | 
| | 112 1.100 1,150 | One 250kw., one 300k r. and one 600kw., Ger. Elec. (U.S.A.) generators ...... Hints р, $ à 
St 4» | M Е 
| кл 6,000 | 975 975 1 Three Voith turbines driving 3 three-phase A.E.G. кепегабога..................... n 36 ; 
3 em 200 . 200 ET Tw» A.E.G. 5-ph. alternators, driven by Voith {игыпе........................... m ! Я i i 
zl УГ, 2 x 220 2,000 1,325 859 ig g i Me and one 200kw. Helios dynamos, belt-driven by Diesel oil engines ! р. 63d, 44. | 38 
St 4292, | 110 10-amp. arcs and 1,780 incand. lamps for street lighting.) | | 7 
100 6% er | 200 880 400 ins General Electric 5-phase and Edison direct-current sets of 880kw. aggregate р. 4,6. | 3 
t i . ] | 
ds 5% 164 | .. 1,080 | 860 2 Wate? Two 450kw. 2-)-hase Westinghouse alternators driven by water turbines, and 4 
st. 4 ue | tube. oue 180k w. Buckeye- Westingho ise set. E 
10; ЕИ 
| st ae 220 | 1,287 | 1475 — 580 А 5 0016) Oue Parker and ых Parsons generators of 1,475kw. aggregate..................... о 4 T 
2/3: | (85,0001). Ge perti p wk. 
э s 5» | | es (See Tramway Tab e for plant equipment.) | eu br 
1.0/8; | a 
| oi 104 | 520 665 S n One 15Ckw., one 375kw, and о.е 14Ckw. steam alternatora ....................... ө 43 i 
(21. | " А 
102 52. 10 & ш. 250 505 250 | ЗВ. & W. ‚ Опе Westinghouse-Mordey, one Belliss-Brown Boveri, and опе Beliiss and Dor н ( 
1 | | | Westinghouse alternator sets of 305k w. aggregate | Wd, an slp. | 
° l 
9 0/' HA 
““ 2SSSSeeeessssssessssesssscececcececccceececececee 229992 im 
NS 3666556555 1959595$$$$$2$22222222222222222222 SGGGSSS (e 
“o o Stis 
ee E. q 
i 
St 4 ( ; 
esale supply house for ll е] f Electric 
| ( У ail classes o 
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TABLE VI 


"SUPPLY WORKS. 


Name of Town or Price per 
District. с Date of Name of Cc МИн Гог 
ommence- - : : Lighting and 
(Figures in brackets ment Munici Generating Beta Power, 
indicate of Supply. owning th .— lighting 
Estimated Population.) р.= power, 
a ov у. | 
ES Belliss-Brit. Westiogho d 125 hw. A.E.G. three-pba ta. 
BROKEN HILL, N.S.W. ... Proprietary Mi Бат and 93 kw. адиси аман d.c. Su PES. ‘ana 4 Mordey 45 
for light'ng. 
BROKEN HILL, N.S.W. ... | 1907......... Broken НШ $ Belliss-G.E.C. (0.3.А.) веш,..................................... — .. 46 
Mining Co. ` 
BROKEN HILL, N.S.W. ... | 1908......... North Broken |. and one 120 kw. Belliss-G.E.C, (U.S.A аа Сес скана ais e 47 
| Co. 
BROKEN HILL, N.S.W. ... | Broken Hill Hy, Siemen's steam alternator and three 190 kw. Brown- Boveri 48 
Ltd. в coupled to Parsons Тро... E н мыо = 
BROKEN HILL, N.S.W....... | Jan.,1905 | Sulphide Corp@. Elec. (U.S.A) sets, one 50 G.E. (U.S.A.) motor generator and one | No energy sold| 49 
iss-Silvertown d.c. set. 
BUCKINGHAM, Quebec . ... 1894......... А. MacLaren (| Westinghouse turbine-driven set......... eee eee eere nen ee 50 
BUDAPEST, Hungary 15 Oct, | Ungarische fors of 600kw., one of 1,600kw. and two of 2,500kw. ................. 1. 69 hellers 51 
(800,000) 1895 Akt. Ges. p. 40 hellers 
BUENOS AYRES, Argentina | 1895......... Cia Alemaña Tbsh and Seymour-General Electric, four Willans-Siemens, and one 1/- to 7d. 52 
(875,000) | de Eleciricid, C.O. sets of 2,500kw. aggregate 6d. to 144. р, 
BULAWAYO, Rhodesia Nov., 1897 | Bulawayo Wat|G.E.C., one 200kw. Belliss-E.C.C., two 200kw. E.C4C. alternators | 1. 2/- to 1/6 | 53 
(5, | aggregate. 
BULLA, Victoria............... Shire Council pene. driven by gas engs. (suction gas), with stor. battery .......«... eec 54 
BUNBURY, W. Australia... 1902......... | Splatt, Wall &Bturtevant sets and 400-amp. hours Г.Р. battery ..................... 10d., 7d. p. 55 
CAIRO, Egypt (580,000) ... 18 Mar., | Cairo Electric Boveri turbo alternato's of 1,8)0kw. each, and one Willans-Dick be, к. rem 56 
1910 | Heliopolis Ор, alterna'or of 2,400k w. tracts fee HERAA 
CALCUTTA (1,121,700) ...... 1899'. 4. | Calcutta  Eleds-Crompton sets of 1,027kw., and five Bellits-Crompton sets of B annas 57 
| . Corporation 4 annas р. 
CALIFORNIA .................. 1895 —1907 ne Gasien Gen. Elec. generating sets ............................................. en 58 
| о. 
CAMPBELTOWN (N.B.)...... | Dec., 1898 | Campbeltown Electric and one General Electric alternator of 160kw. aggregate... | 6d. per unit 59 
CAMPERDOWN, Victoria .. Cth April, | Town Council.fer dynamo-driven by Horeby Оо | ]. 8d. to 4d. 60 
1909 | р. 44. 
CANANEA, Sonora (Mexico) 1905 Cananea Соозффеата turbines of 8,020k w, .................................................. | 74d, 61 
(20,000) per Co. | 
CANTON, China (2,000,000) | 1900......... Ta Ching ҚЈоһпвоп and Phillips steam alternators of 550kw. aggregate, one | 8d. and 444., | 68 
Elec, Suppl¥wo Dick-Kerr alternators of 145kw, each (driven by Diesel oil en- | or 4d. per c.p, 
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'"" ELEUIHICITY SUPPLY WORKS 


TOM es Con-| Total E 
& | nections Plant . 
Con- to Mains Capacity No. of Boilers. Unt for 
sumere' | | in їп Consumers. г | Generating Sets. Lightin id 
l'erminals.! kilowatts. kilowatts. йы) " : 
l.— lighting, 
р. = power. 
, , B. & W. , Two 700kw. Е i-Di 
2x 110 ‚ Two w. Ferranti-Dick, К А — 
ОЮА Bumated and Chandler-Crompton tos, (end Mather & Platt, спе 150kw. Sid (ot. te, ius Р 
500 2,600 | .P. econ. к =. and one 80kw. G.E.C. motor о ж. Bellisa-Siemens alternating day) or privaie ie, { 
110 s+, Bulk supply taken from Ca icipali ia 
| ı Моп— сгапез, tr ansporters, caine Real dex il Жа а И i 
230 375 9 | : , amps, . 
В. & W. Two P ; ; 
440 wo Гагворз turbine-d | 
2,200 9.000 10,000 | | зу 98618007 of 125k. се d.c. dynamos, and ] Ригвопв Ó-phase turbo- | 65 i 
d P гб i w. Gen. | 
to 220 | | ^ еи de v (N.Y.), 3-ph. gens., driven by Escher Wyss 1 250 34 | - 
| " wu » апа one 2,700 н.р. 1,500ks. unit (current li 988 1,290 Н.р, . Itg. | 66 
225 630 855 212 3 wtr tuhe! aS pore Myeore, Gold Mine &с nt supplied for 148. and pr. 2d. p. з 1 
une Five Belliss-Crompton seta Wi ' | 
290 5.000 | (19,500 Ib.) pton sets of 855kw., aggregate (ито batteries of storage cella) ]. 69. р. 58 f 
110 '800 i300 = [once One Corliss-Bullock set ............ sliding scale { d 
440 } 90 | Two Westinghouse sets of т С б | f b 
104 & 59 35b | | Я и rj l 6 
p^ eee "TP cta. p | 
(00 & 200 450 510 = e % Dk 
220 Evans , Two Browett-Li | j 
353 Adan, dl ett- Lindley-Crompton of 80kw., and one Parsons turbo-alternator of | 1/3 less 10717 
ida 0006000 ! f Ж 
37,500 6 Ee L 
› sive © cher W A | 
| | Jt8 water turbines of 9,700 h.p. ea. and G. Е. (U.S.A.) generators | 7 | ы 
110 570 455 | д № 
В. & W. | Two 150kw. Allen-S; * 
. n-Siemens õ-phase ge . | 
10 a.c .1t. aet, or gen. sets, one 70kw. Allen- Westinghouse | 
ры 8000 8B. & W. | One 3000кт, Wians Dk tese aerator and опе 20k, Siemens Parker ин. po m 
ДО шу. Е turbo-alternators of 2, 500kw. |n пе set, and two Brown Boveri-Parsons | т "DUR 
, 990 540 |4B. & W. | Six Dav | | 
idi x Ж ‚| Six Davey, Paxman-Westinghouse steam dynamos of 990kw. .................... .& % : i 
| | 
20 &440 |. 705 "6 [SRRW Qo Weyer and Richmond of 400kw. .................@ чы 
(19.800 пе 50kw. Par.ons tandem generator, two 135kw. Parsons double-current . | П t 
PAMM, generators, one 135kw. Parsons 3. has i T i Nu 
2 x 220 110 410 |2B Bruce-Peebles d.c. set, two 480 à hr Tudor ba и | 
.&W.|T E amp.-hr. Tudor batteries | 
is = " os wo 50kw. Willana.E.C. C. steam dynamos (246 Tudor cells = 528 amp. hre. ... | |. 8d., р. 5d | т 1 ma 
О r | Y | 

d | s | ne 250k w. Allia, Chalmers and one 250 Can. Gen. Elec. driven set ........... 144.1, lst. ljhr 9 ( 

110 | 6B&W.|' ; & 144. аНег , 

240 (44,6401b. ) Three Bruwe t-Siemens generators of S00kw. еасһҺ.................................... E | Я c ИШ 

104 180 | | 

| | " 
| À DURBA 
Ong: у я а | 8 
w p A 0 1 1 о j| Т, Will«ne-Siemens sets (1x 1906 =. and 1 x 240kw.), one 240kw. Belli A 19 
, . Si h ч э re 138 - , 

220 1,200 1,550 600 | Raw. |с EC (N Y) UN Delliss-Dick.Kerr sets. (Private Plant) | di, 
0.2 x 220 (120,0001b. 100k w Ing tets (one 225kw., two 150kw. d.c. ; one 200kw., 8d. to 54. | Ш 2 
8x 127 е 16700 , 23,000 |19 Stirlin i 3 с jos ч one 500kw. а.с.) and one 350kw. and one 75kw. d.c. seta | i 

or tramwa | 9 B. & W. engines Bur xat & Woiu-Sien:ens Schuckert of 14,000kw., 15 triple | 1. 484. rebate $ TR 
"х 220 v. | supr y 8 Boixey 9 Burmeister Б Siem ns Schuckert of 10,300kw. (4.с.); А.С. plant: | on bill to 50%. 

т. 550 v. | 11 0 450,0001b. 16,700k w. а a 2 On, Brown, Boveri turbogenerator sets of 2,500kw.= £28 tr. B | Dm 
20&440| ' 150 360 | 1 hour) aridi SE ое (3 hours) storage batteries for lighting, 2,000k w. ! OM 
| 438 |1B.& W.| Two Willane. Gee : teries for tramway load. 7,000kw. moter-generators | ! дуру 
А | | 2 Roots Willane A E a Electric (N.Y.) seta of 120kw. aggregate ard one 240kw, ‚ $ "i 
29 | 210 220 XR | Metu 
165 Willans-C " 
-vrompt ~F 
а 170 Itg | 4280 E | "ae dii араа а таи ur ~ шщ 
8 X rag ч 
| T | | rd H E gud and 2x 300kw. QG.E.McCormick turbine sets, one hj! Moy 
104 | recorde”. e 000kw. Pelli-s. Dick Kerr sets of 4280kw. aggreg. Lea water 24d. p. ) | 
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| | Ргїсө рег 
ов P. bis of Name of Cor Е р for р 
ommence- | ИДЫ : ighting an 
(Figures in brackets ment Municip Generating Бен. Power. 
indicate of Supply. owning the l. = lighting. 
Estimated Population.) p. = power. 
| Е z 
COSTA RICA .................. Mar., 1898 | Costa Rica ЕЦ turbines (450 в.н.р.) driving two 3-ph. Gen. Elec. generators | 2:334. ltg, 
ing and Trade Y- 0:41d. tr. 
COTTESLOE (1,900), BUCK Jan., 19(0.. | Cottesloe Ele Bergmann, one 20kw. Robey-Crompton, two 20kw. Sturtevant 9d. to 5d., 
LAND HILL (5,000), (W.A.) Gas and Powider'and Eng. sete, 2 storage batteries (180 street lamps) p., 8d. to 3d. 
CRANBROOK, B.C. ......... 55 Cranbrook Elone 72kw. and one 260kw. Allis Chalmers steam alternators ...... - 
| Ce, Ltd. . 
CUREPIPE, Mauritius ...... | 1903......... Mauritius Genpine-driven alternator of 200kw. ........... m (——À АРТА ана 
Supply Co. | 
DACCA, Bengal (50,000) ... vss Daces Electric -Belliss sets of 600kw. aggregate ..................................5+55› | ke 
DARJEELING, India (50,000) | Dec., 1897 . Darjeeling Mu Crompton, one 130kw. General Elec. and one 130kw. Brush | 4d. ltg., 1d. p., 
a (driven by Gunther water turbines) of 390kw. aggregate | $ Itg. | 
DAWSON CITY, Klondike... | 1910......... Northern Lig kw. Willans turbo-alternators, two 1,000kw. and two 500kw. Brit. udo 
Coal Co, ... pouse turbo-alternators 
DELHI, India .................. June, 1908 | Delhi Electric Wett-Peebles sets of 360kw. aggregate, and one 165kw. Diesel oil | 84. to 6d., 
Lighting Co.ft- (Also battery of 260 Tudor cells of 550 amp-hours сар.) 34. to 2d. p. 
DESCALVALDO, Brazil ...... 1905...... ... , Companhia à-ph. generators driven by Victor turbine ........................ когда 
Electricidad 
DEVONPORT, Tasmania ... | Nov., 1903 | Devonport Muf Brush sets of 96kw. aggregate ..... sse ee 7d. and 2}d., 
‚ mittee : | Е 24d. and. 2d. p 
DONALD, Victoria.. ......... | Sept., 1907 | Donald ElectidD5 'Y gas engine, driving 4-pole dynamo ...... а баки 7 
DULUTH, Minv.......... ...... | Sept, 1907, ' Gt. Northern } Chalmers 15,000h.p. turbine driven generator sets ...... ........ 
DUNDEE, Natal .............. 1905........ | Dundee ElecSentinel-Parker sets  ........ ета аа la. to 9d. 
" C И 
DUNEDIN, New Zealand May, 1907 | Dunedin Согр (ес. (N.Y.) g-nerating sets of 1,000kw. each .. ............. аа 1. 54. let 1j hours, 
(60,000) | and 1d., p. 2d. to 
› 175 p.d. (aced. to 
time of day) 
DURANGO, Mexico ......... Oct., 1896 . | Cia Durangud n-Houston and Westinghouse seta of 200kw. each .................. 20 centa. 
Electri 
DURBAN, Natal............... 1896.......« | Nas dot. R[iss-Bruce Peebles d.c., 1 “ Peache’’-Scott d.c. and 2 Willans- Dept. supply 
| | steam turbine Bruce Peebles 3 ph. sets of 750kw. each only 
| 
DRESDEN (546,000) ......... Nov., 1905 | Stadtgemeindg!pled steam altrs. of 4,940kw., 11 d.c. steam dynamos of 6,072kw. 
p. dynamos of 540kw. (Two batteries of 720kw. and 222kw.) 
DURBAN, Natal............... Aug. 1897 Municipality р & Thom.-Engl. Elec. 250kw. а.-с. sets and two 300kw. Willans- па. with discts, 
| ts, one 500k w. Willane-D.K., one 700k w. Willans-Dick, Kerr,and one | (1tg.), 2d. & ld. 


| Belliss-E.C.C. alt. sete, Parsons turbo comb. d.c. (750 kw.) & a.c. | with £3 per H.P. 

| set, one Parsons a.c. & d.c. set (750kw. «a. side); 260 Tudor cella. уг, upto 20 n.r. 

' East Londonpwler & 1 Belliss-D.K. steam altre. of 450kw., three Belliss-Fowler & , 9d., 6d. р., 8&.с., 
Lea water recorder installed. | àd. d.c 


EAST LONDON, CapeColony | 1899......... 
Council D.K. sets of 500kw. apg. ‚д.с. 
| EAST RAND, Transvaal ... | 1905........ East Rand fer. Elec. generators of 3,500kw. agg.; one 1,500kw. Parsons, one | 0:37а. 
| Mines, Ltd.) and vne 6,000kw. Willan», Dick-Kerr turbine sets =14,000kw. ; | 
| ter reco dera installed. i L 4d., p. 44. 
| EDMONTON (Alberta), Can. | 1891......... | City Commisaf., опе 450kw., and one 1,000kw. Robb-Bullock sets, and ons gas to 14d. 
tr.; munici, ality also supp'ies current to street rly. 
ESSENDON & FLEMINGTON ' Oct., 1906 .. North Melboukw. Browett & Lindley G.E.C. (Am) веїз............................. | L 6d., p. 20. 
(Victoria) (33,000) ~ Tramways & 
| FARNHAM, Quebec ..... ... 1896.......« | Farnham Согду. Lancashire electric steam alternators .................................. . 
FENELON FALLS, Ont. ...... Е ' Water, Lightf. turbine-driven generator ........... eese eee нии нии тие nnne nnne nn 
| ^. Commission | ТРИТЕ 
PORT WILLIAM, Ont. Jan, 1905. | Municipality Pn in bulk from the Kauini-tigu'a Power Со. ........ E $25 per h.p 
(22,000) | | рег уеаг 
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REA P éxtenstucly 
ЧИЙИН throughout the country by all 
the most powerful methods of publicity. 
Contractors wishine to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst bu pers in their own 
districts. | 


The General Electric Co., Ltd., 67, Queen Victoria St., London, F-C. 
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HR Con- | Total | 


| Voltage | : Plaat | T for | 
7 at nections : No. of : - ' — Lighting and 
ws ў Con- | to Mains | Capecity Consumers, Boilers. НЫ oner E 
Е р sumers 10 |. Ш | l.—ligh:ing, | 
erminals. kilowatts. kilowatts. | | p. = power 
ED О} | | | 
т IYI- р | | == = ы ы ш ше. М 
U) |pEND e | 30 & 440 990 200 ых 5 loco. | One 40kw., and two 80kw. Allen-Siemens set (no battery, metal. fil. lamps for | |4 PA |] 
с се Я 10,000 1b | street lighting) ................... E M а 
| 38% | Ме! | 
St. Ме! : А $ Р -Par. 
la ; | Plant at Manila consists of three 1,000kw., & one 2,000k w. Westinghouse-Par Е |1 
St | ae E. | n 565 | 9 200 | sons steam turbine seta. NOTE.— Current gen. at 360 v., 60 A), & then 
| Э | stepped up to 3,350 volta for tr. to Fort Wm. McKinley), 450kw., Sph, 
BE rh a | rotary converter supplies 5 miles of Rly. with d.c. at 575v. | 
St. | 6 i : 21 : : 
"E i | | 200 410 | 350 " - Two A.E.G. 3-ph. genera'ors of S50k w., driven by Voith turbine s | Ш | 
SU 26 V 230 200 | 400 800 Three Diesel (Mirlees) С.Е.С. arc ТИ ]., ee | ly | 
1 714.1 $. | P., Max, 54, | 
St | 4% | сї One 200kw. S.K.C. turbine alternator, one 75kw. Wheeler-S.K.C, steam alter. 54. L, 44. p Ш у. 
w й 0/0 M 790 | nd SM ae and two T.-H. arc lighting dynamos | P | 
=» 5% | | . i 
о | E Stirling, з. Two Belliss-Brush sets of 200kw. aggregate and one Belliss- Peebles 300kw. aet. 1. 74. or sa & aa, 119 | 
Е 4% n 1,980 | 500 656 dev-bk semi- Tudor battery max e 15% or | | 
е | | | 
Bt. | 4 104 & 52 900 | 1,200 1,200 | B. & W. | Gen. Elec. (N.Y.) generators of 1,200k w. aggregate ..............., анны GENUS | i | 12 | 
| i Allen-British Westing. 30, o1. 3. 1g 
: 600 |2B.&W. | Two Allen generating sets of 200kw, aggregate, and two Allen-Britis 8- 50с.ог | | 
st disi 250 1,050 | 800 2 Hornsby, house seta of 600kw. (E.P.S. & Tudor Batteries) | Perl6c.p,12¢.p. | 
| of 20 (pub.) | а 6 B. & W. | Six Belliss engines, Crompton and Siemens alternators and Crompton D.C. | it | 1% 
£ ОГ | 10 (priv. x | 850 | (20,0001ь.) generators, of 850kw. agyregate ELI 
Е: Ч 500 | an | 400 on к | One 400 kw. Л.Е. С. alternator driven by Voith Pelton wheel .......... TIEN | | 18 
St. 4% | . | ' | 
m d 104 5.000 | Я | Elec. current supplied from hydro.elec. plant of Maitland River Power Co.... | ate н ; 
Št 4 40 & 220 95 150 185 | One 75k w. Westinghouse & one Nevinsalternator driven by Pelton water wheels | 1. 7d., p. 3d. 
о 
5/0 | | 
| | , 1% 
St as, E 110 200 | nde 400 NS | (Company obtains electricity in bulk from West Kootenay Power Со.—50,000 ш ME 
2/3 | | | volt transmission line). „month, 
St 44% | | Bep э жүр In 
l 0/8 | 110 450 450 500 n One 450k w, Allis, Chalmers, Bullock generator ....................................... rut De ve " .d 
3 uen 400 900 ө 6 B. & W. | Three 300 kw. Browett-Siemeng S-phase generators .. ............................... | : 
iei 5% 1101. an | T 7 
с 250 | 
5 9/7 i] T" 21,000 21,000 попе, Six 7,200 n.pr, Hyd. unita, direct con. to aix 5,500kw. Gen. Elec. (Am.) genera- | di 
St. 44% tors (current used for inine and smelter work, hoisting, &c.) " 
St. | 4%, T 21,000 . -" Two Holyoke and 6 Allis Chalmers turbines driving 3,000kw. Bullock generators i5 | Я М 
St.| 5% z ‚ & 9d. 
"oc | 200 96 75 126 | 3D.P. | Three Parker-Alley, MeLellan seta of 75kw. aggregate (70 50 ch. met. fil. 11/0, 10d | 
St | "TON ioco. lampa for street ltg.). | 
2. | 5d., 132 
"i а i 104 1,580 1,800 | 1,800 Five Gen. Elec, (N.Y.) alternatora of 1,800k y, aggregate ........................ 14d. р. 
y EMI E | 
e Se gt iding scale. 
n E.: 40 & 220 7.500 5,500 | tee Y Two 1,250kw. Gen. Elec. three-phase generators coupled to four Pelton vnd | Sliding ғ 18 
r 3 а x | wheele, and one 5,000kw. Gen. Elec. three-phase generator, coupled to 
10 1! E Chalmers turbine 134 
10 £j. 
a 4 и 3х 120 1,450 | 1,750 1,700 те | Four turbine-driven Siemens and Halske generators of 1,750kw. aggregate ... B 
1. | 
| у | | | 54.1.& 24. p.;| 19 
ic K 52, 10 700 | 460 700 3 Hor. | Various Can, Gen. Elec, and Brush sets of 460kw. agg. Eon by contract 
12 3¢ 208 | ret. tube | | 
109 4 | | | 
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Name of Town or 


E Date of Name of Comp 
District. Commence- WW i Lighting and | 
( m oben men? Municipali] Generating Sets. С аа | M 
gere. of Supply owning the УЙ | L-lighting. | 
Estimated Population.) | t он 
HAFSLUND & FREDRIKS- Aktieselskabet turbines and Schuckert three-phase generators of 18,000kw. | 9d., 1387 
~... STAD, N orway (30,000) | Sarpsborg 1 7 14. р. T^ 
| 137 | НАТРНОМ@, Tonquin (2,000) | 1893......... Soc. Indo-Chinoispe and Rechnewsky dynamos of 300kw. aggregate ...... 8d 137 
TS А tricité 39. to 4d 
Jovis - 138 erm Nova Scotia | 1896 ...... нуз Electric д sete of 1,800kw. aggregate _...................................... }. 53а, 138 
| : | №. р. 4d. to 534. | 
| | HAMILTON, Ont. Canada | Dec, 1898 .| Cataract Power wo-phase sets of 65500kw. _........................ дз savevest ace 900-900 Te 139 
| (78,000) | Hamilton per year : 
"2 140 | HAMILTON, Ont., Canada | Dec., 1909 Municipal Councilgen for power, Hydro-Electric Power Commission (Ontario Govt.), | $17.82 peru r. | 140 
Щщ (78,000) А | rA © о 750 kw. Westinghouse motora for waterworks. | р’ г year. 
» 141 | HANOI, Tonquin ............ 1895.. ...... Soc. Indo-Chinoirpe and Rechnewsky dynamos of 300kw. aggregate...... _....... T 141 
“лд | : | tricite 
& i 142 E e Orange River | 1904......... Municipal CouncilfPMather and Platt steam alternators of 185kw. aggregate . 1s.to9d.,and4d.) 142 
| А | (atreet 18.) 
T TM 143 | HAVANA, Сиһа............... | Jan., 1905. | Havana Electricity engines coupled to A.E.G. alternators of 2,600kw. aggregate... | 834. ta £d, 143 
my | = | 441, to 244. p. 
| P PEPENDIT: | | i ds Gee y- Elect Wet | 
ES 14 Е 000,060). Ы шеш EL vs J Electjaq one 2,500k ж. Curtis turbines and G. E.C,(U.S. A.) „1 e nators. | ] 144 
А | , | Vedado la Habana Tosi A. E.G. steam alternators. | | 
бш ы) 1905 
. | | | 
145  HAWERA, New Zealand | Sept., 1904. awera C ) à ; | | 
(3,300) i | } Hawera County ЕШ а] Electrie generators, direct с ре to Victor horizontal IBy contract (str. 145. 
T | 1 опе 125kw. Brush alternator direct coupled to hor. turbine. еы „ы, - | е 
ii 146 HEILBRON, Orange River | 1904........ Heilbron Electric § at £369 Sd. eA.) 
Colony | ompton steam dynamos of 20kw. each... .................... =, 1/5 s 146 
147 | BELOUAN, Egypt ............ |15July,1903 | Thos. Cook & Son Tq REPRE | 
| | Е Кы: в ne Mi of 100k w.. one Robey senii-loeo driving 2 Crompton 2.pole 104. to 51. p 147 
(a. | "E Crompton riep driving ( 'rompton 2-pole dynamo of 23k w. | . ‚р. | 
148 _ wir Yo gue Finland | Sept., 1890  Helsingfors Elektr S tenersi f 1.500k | | 
ий ТТ 1 i 0) | Belysnings A E aerators о T РЕ rg seavsubrRiadgeri 220202275 | 6d. pa 2441. р. | 148 
149 HELSINGFORS, Finland 1894.. .... Otto A. В js | | 
140,000 , linianc 8 се Otto A. Blumquis mos of 400kw. ......... Е DA ARM DR TAa ЩЕ unc idis 7а. | 149 
iii jie 150 | HESLINGFORS, Finland July, 1909 | Helsingfors Munida р ay " | j | 
sil | 140,000 7-1. alternators, and one 2.000k w. S. 5.W, alternator ... | la) 41. & &3За. 150 
lop 151 | HILLGROVE, N.S.W......... s Hillgrove and TET ; 7 А (^) 134. | 
ni Elec. Light and 2° and two alternating ( romptou turbine-driven machines ... | T | 15] 
ми 152 | HIROSHIMA, Japan ... 15 May,1899 Hiroshima WaterP ана: | | 
1 | : SA urbine-criven sets of 750kw. and one 200kw. Gen. Elec. |. 21sen per unit! 152 
з, | р. 144. | 
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Voltage | TotalCop-' Total | 


TABLE Vil, 


| | Price 
at nections Plant | No. of | Li ris ja 
Con. фо Mains Capacity |, "9 Boilers. Generating Seta. gating an 
sumers’ in in Consumera. | оке. - 
Terminel& kilowatts. kilowatte. ! | = lighting, 
| | р=ромег, 
rod ЫЗ hy sate | мі 
110 495 522 267 2B. & W. Two 110kw. Willans-Siemens ateam alternators, one 250k w. Belliss-Siemens steam! 7d. to 44, | 153 
| | E Возот alt., and опе 52kw, motor generator (bulk supply from Hobart Elec. Tramways) | 3d. and 94, р. 
100 апа ` 1,750 1,200 sae | os Two Belliss-Johnson & Phillips alternators of 500kw., two G.E.C. (N.Y.) arc 64. B 
200 | | | | ~ generators of 110kw., three SulzerE.C.C. Diesel alt. sets of 600kw. 
| | 
440 | 200 400 60 | 4 Lancs. | Two Westinghouse seta ООН 64., BM 
| | 44. р. | 
110& 220 | - 360 200 | i5 | ba p M B 1% 
| | 
2200 — i» 120 none. | One 45kw. fnt. Elec, and one 75kw. Brush generator driven by turbines ...... la. to 7d. 1. 
| | 284. to 24. p. 
0020 1150 100 : ЗВ. & W. Three Westinghouse Renerating sets of 600kw, ..................................... i | 158 | 
| (30,5€0 1b.) | 
220 | 200 | а Four gas Soc. Suisse de Construction gas engines and Siemens-Schuckert | 10d. 19 |. 
| |  dynamos | 1d. p. 
220 | | 100 | _ Three gas-driven Siemers-Schuckert sets and one Sulzer-Siemens set............ m 0 
| | 
220 — 102 T | One A.E.G. alternator, driven by Briegleb-Hansen turbine ................. | Ш | ; 
m |. 1,000 _ 1500 | 860 Power purchased from loca] Poer Оона bate cct ышы: 5 cts. 18] 5 
| 
| | | 
2,100 - ' In comne. B&W AEG. turbo-alternators. Standard sizes: 9 000k w. —12,000kva:, 3,000kw. = By contract 18 | +: 
525 | NUN Marine 4,000kva. TOREM | EU 
| ж 
| | structicn | Tyre " 
| | 85,060) | | 
| | | | | | ү 
2000 | 3000 916 Mine | None , Supply taken at 10,CCGv. from Victoria Falls and Transvaal Power Co..........  0°5324., l.&p. М 
500 | | reqmte. | | 3 
| | 
200, 230 | 7,100 8,00 | 7,000 s & W. ев. 1 1,000kw. ВеШе, А.Е. С. d.c. set; 1-1000kw. Bellis, Dick-Kerr d.c. set ; | 6d., _ № Й 
: | Io maru E 1 500kw. Bellis-Lan ashire dynamo d.c. set; 1 500kw. Bellis, Dick-Kerr | 4d. and 3d. р. 
X0 d. c, ‘г. | B&W, eaof, Set ; 1 1,000kw. and 1 500kw. Bellis Е С.С. a:ternators ; 1 3,COOkw. Belliss- | D 
| | 17,000 lb. —  Lahmeyer turbo alır. and 1 500 kw. Ве іва д.с. set, and 2 250kw. Mather | 
А | | & Platt motor generatora, Lea water recorder | m i 
10 e , G.E.C. dynamos driven by Tangye gas engines (Producer gas plant)............... | n 
104 160 100 | 495 


| | 
| | bs | One 8.К.С. alternator and one Thomson-Houston d.c. dynamo of 100kw. ager. $3.20 p бер 167 { $ 
t ] 
$955$55$9$95559599999599595952555 


| | 
7 2256060200002 52255529520. ^^. 
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COIT EN Ed EHE bu Е ux 
SR 5! 2/0 КО1гесї Spanis B —8} 15 13 6 | .. ch : ist Mort. Dab. Pau 
— 565/0 | tOo. 10 px 4 8 0 8%! 73 5 Indian Е1:с. Sap, & Tras Cor e 
6; |516 0 | aes 108. Kalgoorlie Elez гота ау. Ks 107 - 
Mex. 137.1351] 10/7: Оз. 6perC:nt. ис God B: "| 24—31 
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Name of Town or | 


of T | Price per 
District. Iis of Name of C | Unit for 
mmence- - Generating Sets, Lighting and 
e (Figures in brackets | ment Munic i “Power. 
indicate | of Supply. owning t | l.—ligh'ing. 
Estimated Population.) | р. = power 
| DT NEAL та ЕТ" то eo г | 
re 168 | JOLUCA, Mexico (30,000 | 1904 and | Molino de la Ẹ Units of 380kw. each, two Westinghouse units of 320kw. ea. ...... = 168 4 
inhabitants) 1907 б | 
RC Ne | 169 | KADINA, S. Australia ...... 1909 Municipal Со Western Elec, dynamo, driven by Mersey gas engine... . ... ........ | T 169 | 
ie 
170 | KASHMIR, India (Jhelum Oct.1908 | H.H. the kw. G.E.C. alternators. Power house at Mohora, 21 miles from | L 6d., 170 
Power Installn.) Kashmir Ма Sub-stations (where energy is used for dredging), and 55 miles | p. £8 per Н.Р. | 
— d nagar (silk factory). Transmission of three-phase three-wire, at | per аоп. | 
i olts, line and transformers designed for eventually raising to 60,000v. | | 
— т | ting of Srinagar commenced (system $ ph., 50 со) | 
win... i 171 | KAGOSHIMA, Japan ......... Aug., 1899. | Kagoshima ЕС 8¢t8 (опе 100kw. and two 150kw.) ............................. riis E bp 171 | 
kil | 10 c.p., ! yen. 
— W. Australia | Мау. 1898 | Kal lie My MeLellan-Parker sets (of 252kw.) and 2,200kw. Parsons turbo 6d. 1. dd. p. 172 | 
72 | KALGOORLIE, W. May, | Kalgo - A ; А ч . L, 4d. p., 
T 4 (7,000) Е оса s of 652kw. aggregate (246 Tudor cells of 1,000 amp. hours), and 14d. В. | 
Үш : 173 | KALGOORLIE, W. Australia July, 1902 | Kalgoorlie El Electric (N.Y.) sets (of 500kw.) and one 500kw. Tosi- Westinghouse 6d. to 4d, 173 
2 i | (27,500) Lighting C ‚000К v. Cole, Marchent-A.E.G., & 500kw. Carel-A.E.G.setof 3,500kw. ^ 4d. to 2d, p. 
— {| 
| s ә $ . | 
174 KALGOORLIE, W. Australia „т Golden Ногвеі · A.E.G.-Curtis turbine driven sets ................................. ТРТ ... 174 | 
~ * 175 | KALK BAY AND MUIZEN- | Aug., 1905 | Kalk Вау Миф Westinghouse three-phase generator sets of 150kw. each (metal 1/0 to 9d 175 L 
BURG, Cape Colony. t bs for street lighting) | | 
i: be 176 | KAMLOOPS, В.С. (4,000)... | Feb., 1895 Kamloops M estinghouse, 60-cycle, 5-phase, 2,200 volts, 1,200 kw. Westinghouse 64d. 176 | | 
| ‚ 9-phase, 2,200 volta. 
177 | KANAZAWA, Japan ......... June, 1900 | Kanazawa Е”: Westinghouse alternators ................................................. tee 177 
and Power 
178 | KANDY, Ceylon (28,000) ... | Feb. 1,1900 | Colombo Gas 5: Parkcr sets of 50kw. each and one 60 в.н.рР. Hornsby oil engine, lld., 178 
t- М 40kw. Parker dynamo 6d. to 10d. p. 
179 | EENORA, Canada, 7,500 . . 1907 Municipal Co kw. Allis-Bullock generators (driven by Sampson turbines) and 1.5d.,p.Z 10to £2 179 
w. d.c. exciters. per b.p. per yr. 
„е; d 180 | KATANNING, W. Australia | Aug., 1904 | F. & C. Piessq0D-Shuttleworth engine direct coupled to 45k», dynamo ............ ZI 180 | 
die de (3,000) | 
Кз 181 KERANG, VICTORIA Мау, 1906 | Kerang Elect? nes-Sims engires direct-coupled to 40kw. Helios dynamo ............ 6d., 181 | 
m. | (Australia) à m д Н 4480р. 
182 | KHARAGPUR (India) Rail- | Nov., 1903 Bengal-Nagp a-G.E.C. and four sets Belliss-Siemens of 200kw. each, and one set 14. 182 
way Workshops & Settle- | : Siemens of 60kw. (double current generators) 
| ments. à : ; 
us. th 183 | KHARTOUM, Sudan (30,000) Jan., 1907 | Sudan Gover ens-Schuckert dynamos, driven by oil engines, two 200kw. three- .. 1/034., р. 54. | 183 
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& 
Voltage Total Con-| Total | | i 
a nections ! plant Noa 
3 D Маны so | 0.0 РА | 3 x 
D to тма. a Consumers, Вет. | Generating Seta, 
erminals.| kilowatts. | kilowatts. 
135 & 13,230 11,850 9.825 а A EU 7 Union Elec. 2 Brown, Boveri and A.E.G. sets (from 350 to 5,600 kw.) ...... - 
| | (70,000 1b.) | 
250 | 16 | 18 55 "is One 18kw. gas engine and dynamo............... ............- сабаб э» vada yha d Saad ARES i 
220 1,050 430 | 510 x 4 McIntosh and Seymour-Gen. Elec. (N.Y.), and 1 Belliae-Parker sets, and 5 i 
| Robey arc lighters of 430kw. aggregate 
Peet) 2,150 8,500 1,000 12 B.& W, One 4,000kw., three 1,500kw. Westinghouse-Parsons turbine sets (29 sub- ва“ Jj 
&- | stations ; 500 arc lamps ; two 300kw. rotary converters for tramways and за. p. ' "4 
2 an | PP _ 12 Baldwin Elec. locomotives) 
A TM | 800 же Gen, Elec. d.c. generating sets of 700kw. and a.c. of 400kw. aggregate ......... | 5d. L, 21d. р. F й 
104 i 370 900 370 Two Victor and 1 McCormick turbines of 400 нр. each und three Gen. р 
— (for Ightg.) 200 360. 13555 Elec. generators of 900kw. aggregate = 
-225 PA .P. econ. Two 50kw. 7 iss- E.C.C i | 
| ТОТОЙ; wo 50kw. апа one 100kw. Belliss- E.C.C. generathuy seta of 200k ж. aggregate 1/0 to 10d. 190 р 
100 2,500 $510 | 5146 6B.& W.& 3 С.Е. (N.Y.) of 120kw. each, 8 С.Е. of 300kw. each, and 1 G.E. of 450kw. | ба. 9d. $ ; 
2.600 | 2 Stirling New station contains 5 B. & W. boilers and 2 G.E. 800kw, sets к 1 P 191 | 
i iss 4B.& W. 3-pbase and single-phase altrs. (Allen-Westinghouse); Gen. Elec. (N.Y.) T TE L 
220 07 28 | _ motor generators ; 4,000 amp. hours Tudor battery E j 
61 None One 28kw. Brit. Westinghouse and 46 b. h. p. Crossley Gas Engine ............ 1. 9d. 1% А 
220 4 e 50 Hornsby 50kw. Mather & Platt dynamo, driven by Tangye gas engine ..................... hong Tm y 
100 457 520 448 5 150kw. Westinghouse alternators driven by gas engines (suction gas) and | 35 & 20ets. 195 
| one 70kw. A.E.G. alternator (Rot. conds. to 200v. d.c. for power) Мех. l., 15cts, p. -— Ш 
n 510 200 575 и 5 ЕС . sets of 200kw. aggregate, one 50kw. Brown Boveri, & one| 1., 9d. sliding 196 L 
| à a 45kw. E.C.C. boosters, Pritchett & Gold battery of 60) amp-hour capacity | scale 64. to 3d, 
20 (small | T f 
"ож; аз эй is js 1 Siemens-Sulzer 3-phase set, 4 х 150kw. & 1 х 50kw. three-phase machines s ч 197 р 
4 00 (large) ае Sy оо panna engines, 2 X 22kw. & 1 х 3kw. exciters, 2 x 11 d.-e. | 
| | Az РЕК S A RIE LOT IG larging accumulators &с. d 
: 49, 250 860 1,406 | 159 4 ы M 2 Escher- Wyss and! erlikon direec-coupiedPelton-alternatorsof800kw.aggregate 1. 234. and | 498 
i 0/8 Nw) s е ане and 1 Allen-Siemens 200kw. 3-ph. 5,500 v. set 41d., p. 244. E 
| | | x s as stand-by at central su station) 
E | о. 100 1,050 880 5,780 ID 2 General Electric, 1 Stanley and 1 Ferranti generators of 8&0kw. aggregate | From 1/10 рег 199 : 
102! 5 | 8 | 
Б ‚ср. to 3/11 per 
| L 0/7 '25с.р.рег m'nth К 
9 of * if | 
| 55 41 ( 
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Name of Town or j | TIBRAR N ne = 2] 
District. Date of Name of Con roe рег 
Commence. | Unit for 
Pm = (Figures in brackets ment Municip Lighting and 
indicate of Supply. жүй Power. 
TON Estimated Population.) N owning the 1. = lighting. 
ILL T | | | р. = рожег. 
"En | ШЕ. сы 
| 200 | KYOTO, Japan (407,423) ... | May, 1891 Kyoto Municipa снаи LE. DL MA pene tv би four Siemens & 1928 yen to 65 | 200 
j к j - ; . ?g хасе, drrven by el on water-wheels P 
| Ü | 901 | КҮОТО, Japan (407,423) ... | End 1912 | Uji River Elect P400 k-v.a. water-turb:ne geuerator sets (scheme in pro zress)...... dr € ч 201 
P 
} Р 
Я | 202 LACHINE, Quebec te eet ewe eee | Тү Lachine Corpor: .... "e | 209 
X, 203 LACHINE, Quebec ............ ese Lachine Rapids coerce " | 203 
SLL : , А & Land Co. ( | 
LIN 204 | LAGOS, W. Africa............ | April, 1898 Government of@*™4n-E.C.C. (60kw.), 1 Belliss-E.C.C. (3)kw.), and 2 Belliss- l. 10d 204 
і | Nigeria  |Platt (120k w.) sets of 210kw. aggregate T | 
l 205 | LAHORE, India ............... | June, 1907 | N.W. (State) {Л Lancashire Dynamo sets of 750kw. aggreg. and two sets of 750kw. Y | 205 
105 ly Ч . | 
uli 906 LADYSMITH, Natal (5,000) 5 Кыны NU coacti Pp [m ae Desc i tous hu S 9а. 206 E 
"T 907 | LA PLATA (100,000)......... 1885 River Plate Ele E 250 to 750kw. ex, 2 Parsons-Westinghonse лгі з sets of 207 | 
LI l асп | 
| | 
208 | LA SERENA, Chili (16,000) | May, 1902 ra Luz Elect ИЛО qois OE UUM URE. НОТ Е ra eh 74d., 2d, p. | 208 | 
zu Serena | . | | 
a І 209 | LAS PALMAS, Canary Island 1899 Cie. d'Electricit ре, api Elec. eain iis direct ji ipled t» hizh-s еей engines & es | 209 
1 г. C.1. Is. generators dir. —co1pied to зом speed engines | 
~ 210 307 NM Tasmania | Feb. 1896 — Launceston Ми M ien S MG вый direct-coupled to water turbines ес аан. еса | 
TW , ill shortly supply current to trans.) 4d. k 3d. p. 
T5 211 | LEONORA, W. Australia ... | x: Mun'cipal Coun Westinghouse gas-driven plint... pere п... Leere аа» д: A 911 | 
E 212 | LEVIS, Quebec (20,000) ... April, 1901 | Canadian Electr] General Electric and one 1,000kw. Bullock generators of 2,500k w. 6d. | 212 | 
e Lu | driven by turbines £4 to £15 per | | 
* Н.Р, уг. 
a 213 | LIMA, Peru (175,000) ...... | УР Empresa Elec'ri |ес{гї: single and three-pha-e steam generator sets of 6,400kw. E | 913 | 
| ater wheels drive main hyd o-elec. plant) | | 
214 | LIMEIRA, Brazil............... 1901... .... Comvanhia p] Stanley 5-ph. generators, driven hy a Victor turbine ... | 214 | 
id | | Electricidade | 
Lnd 215 | LINCOLN, Ont. ............... T Lincoln Electr§ "tt en | 215 
Power Cc ; Е A 
MUS 216 | LISBON, Portugal (400,000) | 1889... зан 1, 24 Halske, 2 Gen. Elec. (Мапе, ) and 1 Brown Boveri turbo set of 500 reis 216 
vili tricidad "RECeENVO | | 
в у 
217 | LOGRONO, Spain (22,000 Sept, 1896 | Soc. anon. “Elec jine-Schucker t two-phase alternators and 1 Swiderski-Schuckert | 2 pes. per 8 c.p. 217 | 
ernator of 405kw. aggregate per month | 
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PENS EXTENSIVELY 

Wertsed throughout the country by all 
the most powerful methods of publicity. 

Contractors wishing to share in the re- 
sulting. business should write at once for 
supply of attractive advertising literature — 
printed with their name and address, for . 
circulating amongst buyers in their own 
districts. 


The General Electric Co., tà., 67, Queen Victoria St-; London, Р.С. 
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EIGN ELECTRICITY SUPPLY WORKS. 


— Continued. 


Total i 
ion | at nections Plant No. of | dad 
т. 2. to Mens Capacity Consumers, Boilers. Generating Sets Lighting and | _ 
Е Last minals. kilowatts. kilowatts, | L = ше 
ue DEND eT E | P. = power 
| а tee ce Е РИИ Е ым 
Elor | 104 3,100 1,750 | 2 unc c Me РА 
| | | ‚600 Two 25Ckw., three 100kw., three 200kw., two 75kw. 1 
x x Me e кш О абв1 | Allie Ch generators, r опе 100kw. and two | 24d, p, lid. 28 
317; » ne ; is-Chalmers, Pelton and Doble water wheels, Curtis, Westi 
St 134%] D x | Parsons turbo-generators. estinghouse and 8 |! 
St. | 3% | р,’ | 
St | 4 Di: 
St | 69 1i : 24240 20 512 ^ 400 2B.&W& Six 40kw, Cie, Ее; вв | 
St | . w. Cie. Fives-Lille steam d namos, one 75kw. Bellias-S 
| 4 Рс | Е ое one 45 К.У.А. motor a Шав Siemens eet, and | L, 2/3, p., 6d, | 20 
0/6 L { Л ) i 
si 9% E à : 104 145 130 | | КРЕ | Genera, Electric three-phase ВОВ ise ыы EE EIE ы $500 102500 929] 
St. 49 b | | 
SEAT 1% “зз 424 | 250 5 Galloway, Three 100kw. Belliss-E.C.C., two 60kw. and two 12kw. Brush seta of agg, P бе pper yr 
DEM p^ y 2 i | aggregate e 544, 64. i 22 
-— 419, . 3 . € | о 39 А | 
e| 4% | | | '5, 450 2.350 5,500 9 Stirling | Five 500kw. (3 d.c., 2 a.c.) & four 250kw., (2 d.c., 2 &.c.), five Davey Paxman- l., 4d. м. discts, 998 
I Es | | ’ Crompton С.О, and 4 Davey-Paxman Crompton A.C. sets. Tudor battery р. 10/8 per kw. 
St.) 44 : | | of 250 cells of 400 amp.-hours capacity demd. ріш 14. - 
l.c X 125 ЕЕ 700 | | 4 чш 
: | men 0:12 pte. 224 
St | 44% 0-200 | | pL | 
| 4% |. 1124 575 | 556 6B.&W, 6 Mordey Victoria alternators of 575kw. (direct-coupled to Brush engines) 44] 10% 
| ofi: | (28,800 1b.) 2d. р, | 
| 2[0 | } 
5 pM | | 220 | 400 1,660 70 4B.&W. 3x 400kw. General Electric-Carels seta and one 400kw. G. E. Harrisburgh .. 1 90у 98 
5 3/0) |. 
st | 41% | | | 220 6,500 | 5,750 | 8,000 ices i Three 759kw., one 1,500kw. and one 2,000kw. Westinghouse steam turbioe sets 1. 10. 2 
5 id | . , Е | Е 
100 65 Jn 220 210 | 150 idi Four gas-driven generators (one 200, one 100 and two 36 н.р. sets), suction da’ ate 223 | | 
St. $5 | 120 | fog 2 Баз employed. Tudor battery of 300 amp. hours and booster. : 
St. 44% | . | | 600 Two Cie. Int. turbine seta of 400 н.р. and one 100kw. Cie. Int. Diesel set ...... 814.1, 229 | { 
5/0 | | ‹ “р. 
NK 2% ш 800 (1tg.) | 55,250 | 300 Three atr d fes inghouse alternators, six 2,200k +. Westinghouse d.c. ! re 230 | : 
Ио. : | generators and four kw. Bullock gene ‘ators + à 
st i% | 110 186 | 2600 — 188 Four Diesel-motors and Westinghouse uda ce. ы Ed 231 , 
10/82 | | 
г ie | | | 
\ 0/71 | Four 200 kw, Parsons’ turbo-generaturs , 
10) 5% `; | 
1 0/7, * | 
о 1/0, Я 
5 0/7 | " 
St. 449 | 
2n ( 
St. | 49 
St. 5% a ( 
2 203 
222 ( 
Зо $ | E 
St 4 ( i 
Sic! 
5 2 4 
St. 4 " 
0 |. 
IMEEM Designed, Manufactured i 
=à $ ELECTRIC CD.. Lro sig ‚ Manu 
\ ey e 
12, 3f. ' 
Lc fen VICTORIA STREET, LONDON, Е.С. 
Ж 
St. i, 
St d 
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и and Supplied by 


February 10, 1911. 


Name of Town or 
District. 
(Figures in Brackets 
indicate 
Estimated Population.) 


[ 


| MELBOURNE, Victoria 
(City, 70,000; 

| suburbs, 502,000) 

| 

| MELBOURNE, Victoria 

| (247,100) | 


| MEXICO CITY and surround- | 
ing towns (City 500,000) | 


MIDLAND JUNCTION ...... 
| Perth, W. Australia. | 
MIDLAND JUNCTION 
Perth, W. Australia (6,000) | 
|, MILAN, Italy 
(600,000) 


MILLE ROCHE, Ont., 
Canada (10,000) 


Supplement to “THE ELECTRICIAN,” 


Date of | Name of Comp 


with | (pub. 166.) 
| 


Mar., 1902. 


Sept., 1995 


Oct. 1901... 


| MONCLOVA, Mexico (7,000) | 1895......... 
| MONCTON, N.B. (10,000)... | 1886......... 
MONTEREY, N.L., Mexico | Sept., 1889 
^. (75,000) 

| MONTE VIDEO (275,000) ... 1885....... 
| MONTREAL, Canada 1896 ....... 
| (500,000) 

| MONTREAL, Canada . | 1896......... 
| (500,000) 

| MONTREAL, Canada ......... I 1896: diui 

(500,000) | 


tors wishing 
re’ Ay ч should + 


hods of publicity. 

to share in the re- 
write at once for 
ising literature — 


COL T WM LM 


А Н Гоги TABLE VII. 


Price per 
Unit for 
Lighting and 
| Power, 
hs lighting. 
р. = power. 


C a * 
e | Municipal Generating Sets. 
of Supply. | owning the V 
| | 750k ts, 1 Allen-G.E.C. (Eng.) 750k t, 4 Belli 
^... Ipton w. sets, en-G.IE.C. Dg. | w. set, 18s- 
1894......... Melbourne Corpoi of 350kw., 1 Belliss-Parker set of 200kw., two Westinghouse : 


. turbo-generators, and «ne Allen-G.E. Со. (Eng.) 1,500kw. 
w. agg., also one G.E.C. 500kw. and one A. Е, С. Brush 150kw. 
nators, & Tudor battery of 1,000 amp.-hours. Lea water recorder 
Melbourne Electi elliss- Brush, one 500kw. Belliss Universal sete, one 175kw. Brush 
x sh Paraons turbo-alternator. 
P : ‚ $. impulse wheel generators (Escher Wyss, Gen. Elec.) Six 
x70 ЛЕА scher, Wyes imp. wheels, Siemens and Halske ens. (Storage 
| ly on trams. | 


and two 60 kw. Belliss- Brit. Westinghouse sets ......... seses coeso 


State Railway Co 
-E.C.C. and one 55 kw, S-urtevant sets (batt-ry of 185 amp. hrs 


Municipal Counci 
Р led). | : 
Societh Generale y. Brown- Boveri three-phase generators & Riva hyd. turbines; four 
Edison di Elett ne 3,000kw. and one 2,000kw, Brown-Boveri turbo-alternators ; 
y ^" Mteries with booster regulation. Five three-phase generators being 
St. Lawrence pieratora НУ Зе Ae PERS РИ РТИ Са AH 
(Cornwall, Ont] .. | T 
Зейог D. Degetan rbine driven Siemens and Halske generator ............ ees TU 
Moncton Corpora ball Gen. Elec. and one 300kw. R ЪЪ-С.Е.С. alternator ............ 


Monterey Баі огиз steam turbine, two 200kw. and one 500aw. motor 
and Power Со. Ft - 
Monte Video Gov altrs., 2 x 360, 1 x 400kw. Helios und 1 х 800 Siemens-Schuckert 
Ok w. agg. 
Compagniede Lunfiriven Westinghouse sets of 750 н.р. aggregate 


trique Imperial 
Montreal Street 


Montreal Light, hn'ey and 4 x 750kw. Can. Gen. Elec., 4 x 2,000kw. Stanley and 
| ‚ Can. Gen. Elec. 5-ph. generators driven by M'Cormick turbines 


„ Stanley and Westinghouse generators of 55,000kw. ............ 


Power Co. 
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The “CONVERTIBLE,” 

Complete Electric Cooking and Ironing Outfit for 218, 
A unique combination — Stove and Flat-iron in one. 


KQED 
999 9999 999999999999 


| 
| 41d. or 7d. for 14 
| M & 2d. after, 1, ; 293 
124. or 21d. & 34. p. 


nductor alternator, 1 Curtis turbine alt. of 1,000kw. and one | 


| 54d, 2d. р. | 234 
l., 744. 235 
p., various 
tr., 4d. 
7d. to 4d. | 237 
4 centesi 238 
| | 
À iai | 239 
ji | 240 
Ad. to 44d d.l. | 241 
6d. to 23d. d.p. | 
35 to 20 cts. | 242 
per unit | 
| 243 
ып | 244 
Tid. p. | 246 
| 246 
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МӨ ELECTRICITY SUPPLY WORKS. 


| | : 
Voltage | Total Con. Total | P rice per | 
10:1 at nections plant | No. of | | | | Tun for | 
Con- to Mains Capacity Cons e: 4^ Boilers. | Generating Sets. gaung and : 
sumer«' in in КИ í | | sd 
Terminals. | kilowatts. | kilowatts, | ‚= lighting, 
к Diri- | i | | P. = power. ! 
х | 
9) |овмр о ЕНЕВ Беш тыр су ME iun шышы оа P ы се E cO Е 
Sure | | | TEE жыт 
L у s | 46,850 d | е 2х 6,600 kw., 3x 5,750 kw., 2х200 kw., 2x 2,000 kw., 1x 8,000 kw., and | Contract of 
St. |3 Ме! ! ; Зиму. ph, | | 1х 3,000 kw. water-wheel driven enerators, (Energy distributed over | 
% 5 g 
JE AMO | 
RE B Ме X | MS | | | area of 10,000 sq. miles | i 
MELIUS б eo | 230 | 390 600 | | | ш 
Sta р ' 100 | | B | т M | 
St. | i% D "E ‚ . 100 | sis | 50 ёз T One 50k w. Willana-Brush steam alternator ................. РЕТИ ТРИ а | "m ut 
314% | D | 5 |. 600 1,350 | 6 B. & W. | Three 400kw. Ricbardsons, Westgarth-Brown, Boveri turho-generators, two | i % 
l| aid. r T | | õ Stirling  7bkw. Bellis«-Gamy sets | 
St. WCA El | 600 ET 2.600 z | 9 B.£W. | Two 400k w. Brown, Boveri- Richard«one, Westgarth, two 400kw. and бле, E 
Indos, s^ 230 5 Hornsby 1,000k w. Parsons turbo generators 
100 ы S № | 110 = in 400 500 | None ` | Qne Bullock turbine-driven generator .................... Я 
ae | ion U [ | | 220 | 175 450 168 | | 5х 150:5kw. Bruce Peebles alternators driven by Pelton water wheels ........ | 44. Itg., 1d р 8 
e» | 5% Г) | | 
- ат. | | | | 
"5 з 1 ! 2,500 (pr.) | 8,550 | | Power supplied from Cauvery Falla and used for mining, mills and factories, | l. 34. to dd, 
$C ái | | 220(It.) . street lighting, &c., in Bangalore and Mysore | р. с 10 
| | | | рег aun. 
| | 100 500 480 1,500 | Ре ' One 300kw. Shibaura, one 120kw. Gen. Elec. ( N.Y.) and one60kw Myoshi sets {Ао мау л E %5 
| | | 100 c.p. 
| | | 
5% н | 
| 1 | 100 = | es 1,550 | "s | Genera'ing sets driven by water wheels ..................... КОЛЛ СК" ie Ме % | 
1 Ly | ' 110, 220 Де; | 7,600 iut | Е | Two 5C0kw. Curtis turbo-generators, two 300kw. G.E.C. alternators, one 10d | ^ 
| 6/0 | | . Sthaura 150k #., two 100kw. Myoshi alternators, and three 2,900k.v.a. be 
Е. UA | RS Siemen's alternatora, of 10,050kw. aggreg. ‘oy. has 4 stations :—(1) = | 
564% @ TE | Kaleomachi steam plan t, 2,300 volt, ни ; (2) ата таит =. 
JEDE C | | generator 3,300 volt, stepped up by transforme-s to ,U9Uv. У. ; | | * 
100 Ht | | | Ohara water plant, 3,45) volt, ZÜ0kw.; (4) Nagaragawa water Plant | | 
St 49% | | generator, 2.500 volt., stepped u by 7,900k.v.a.. transformer to 55,0007. | i - 
St. нў | 200 560 TI 120 kw. КСС. t buda : eneratora | к 5 
] 90 - ' eee eee eee 1гее Ww. B. ^v^. Lurbiue- riven g tet soot esnsesoseveeseovecsoecveeveoven | К 
5 5/0 | | | K 
AES | E dió deo x | 500 тя LEE Water-power plant of 500 H.P., plus aux.-steam plant of 175-Н.Р. ............ ud и dá f 
St 4%; ' 190 | 
1 7.4. ' | tre Мы. NEM MU CZ 1 Ü "»QQDQQQQN | 
1. 0/8} | | 
i | | 5,500 10,500 Four Зрь. Brown, Boverj alternrs. and water turbines, of 10, 500kw. aggreg. | 
| УИ | 220 | (7 &.ph. trau sf, 6,600, 51,000 v. | 
102 5% - | | Р | 
l о 7 | | 100 & 200 | 140 | 135 | VEA LT леге ML реа : ALI — 
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<> 


296 
297 
298 


| 


299 
200 


301 


| 
- | Price per 
HT ог ‚рге of Nimes | М i for " 
8 . оар. H ; | Lighting an 
(Figures in brackets ment Municip: Generatie Debs Power. 
indicate of Supply. owning the | l-ligh'ing. 
Estimated Poy ulation.) p. = power 
| NIAGARA FALLS, Ontario. | Town Council | . бее | 272 
| NORTHAM, W. Australia... | 1901......... Municipal City . E.C.C. sets of 100kw. each and one 40kw. Sturtevant set  ......... 64. 1., 44. p. | 278 
ORENBURG, Russia (100,000)! Jan., 1899 Orenburg Munic -A.E.G. and 1 Schichau-Brown Boveri sets of 280kw. aggregate 544. | 274 
| OSABA, Japan (1,200,C00)... May, 1889 ' Osaka Electric Г, вы ро dona ку. and 3x50ukw. Gen. | 4g, 1., 13d. p. 275 
| OTTAWA, Canada (85,000) | 1894......... Ottawa Electric fVestinghouse Parsons steam turbine, 2 1,550kw. Morgan Smith |344; ver, vitre. 276 
restinghouse and 4 700kw. Dayton Globe turbine—Westinghouse | iU h.p. Ge 
OUSCHAK, Turkey Nov. 7, 1909 | Ouschak Мишей е1Їїзз-С.Ї.Е. paraffin seb еее tte ecran eoa e coi ordi £1 10s. p. an. 271 
| | par 16 c.p. tan- 
| f talum lamp 
| OWEN SOUND, Canada 1886......... Municipal Cou jen. Elec. generators of 703kw. (990 H.P. in engs. and one 100 н.р, , ]. 44. & 54. | 278 
| (12,000) р. 2d. tr. 3d. 
| PARA, Brazil (130,000)...... 1894......... Para Electric RO & Halske (720kw.), two Belliss- E.C.C. steam alternators and 15d. Ир. 279 
L: ghting Co. -Westi ghouse set 
| PARRY SOUND, Canada ... | 1897......... Parry Sound М Water turbine driven generator ....................................... $d. рег 16c.p. 280 
lam r mo. 
| PATEA, N.Z. (900) Е | April, 1902 | Town Council rown, Boveri alternator driven hy water turbine ..................... 10d. to 54d. 981 
| : i 
| PEKING, China ........... ‚ 1903..... ... | Peking Electric @ generators 1124 amps. each, and one of 208 amps., driven by gas | Мех. 0-25 Itg., 282 
uction gas) _ Mex. 8022 p. | 
PEMBROKE, Ontario......... | l Pembroke Е!есф0е diven plant... isssesrisdisisesirereseen а o л. 283 
and Power Co ; | 
PENRITH, N.S.W. (5,000) | July, 1890 | Penrith MunicipqY e>sines and T.-H. alternators of 40Кз................................. .25/- per is c.p.or| 984 
cod | 25 c.p. met. рег an 
PERTH, Canada (4,000) ... | May, 1898 | Canadian Elec. generating sets of 456kw. aggregate . ......................... е 5d. per unit | 285 
| Power Co. : | | 
PERTH, Western Australia | 1893.. ...... | Perth Gas Со. (and 5 105kw. Willans-Castle sets of 515kw., two 500kw. Willans- 6d. to 24d. 286 
60,000: | ‚ and two 500kw. Willans-Gen. Elec. sets | Ad. & 244. р. - 
PERTH (South), Westen , May, 1905 |S. Perth Electrid E C.-C. sets of 50kw. aggregate (244 Tudor celle) | .................. .. 8d. to 6d. 287 
Australia Power Co. | | 6d. to 4а, | 
PETERBOROUGH, Ontario, | Oct., 1903... | Otonatee Power № Can. Gen. Elec. genera'or driven by фигЫпез....................... 6:8 per 16 c.p. уг.: 288 
Canada (14.00); | | и 
PETERBOROUGH, Ontario, 1884......... Petertorough tors of 750kw. aggregate... eet see n THE 289 
Canada (14, 000. | Power Co. | 
PICTOU, Nova Scotia......... Nov.,1904 | Town of P.ctou.] Con. С.Е. steam generating set.......... eee eese ‚ 1. 8d. to 6d. 290 
PIETERMARITZBURG, Nata! July 1, 1896 ' Pietermaritzburg Шаов sets of 1,520kw. aggregate, and one Willans-Parker set of | l A P, Fa 291 
(30,000) | tion ; toli: 
PIETERMARITZBURG,Natal Мау, 1903 — NatalGovernmeif? engines coupled to two G.E.C. and one B.T. H. generators of | 292 
ggregate 
PILGRIM'S REST, Transvaal 1897......... Transvaal Goldy turbines direct-coupled to Siemens & Halske 3,000v., 3-phare 293 
| Estates Со. | 
PIRACICABA ESTADO 8 1906........ Empresa Electri] 9-ph. generators of 450kw., driven by Briegleb-Hansen turbines... 294 
PAULO, Brazil | Queirog," I 
teado & Co. 
PORT ELIZABETH, Cape | 1906......... Municipal Сои 8008 steam turbine dyramos of 400kw. each, also E.P.S. battery | 1. 94. and 5d. | 995 
Colony (33,060) | amp. hours capacity and sliding ilr 
PORTLAND, Me. ............ 1907......... Portland Electri&- С.Е. generators driven by Morgan Smith water wheels ............ is 296 
FORT HOPE, Canada (5,000) | 1884......... Port Hope Eled*lec. 5-phase generators of 200kw. aggregate and 35kw. regulator 7d. to 734. 297 
Power Co,  |mechine £4 per H.P. yr. p. 
PRAGUP, Bohewia............ "th April, ^ Prague MunicipapE W- turbo-alternatore, one 1,8C0k x., five 510kw. and two 220kw. | 1. 6d., p. 2d., | 298 
1900 гЗ . tr. 7d. | 
PORT КЕМВІА, N.S.W. ... | 1908......... Electrolytic К -Westinghouse generators ...... _.._...................................... re 299 
Smelting Co. o 
POTCHEFSTROOM, South | 1903......... Potchefstroom €£ines and Bergmann dynamos ............................. ARAM Re iE 370 
Africa | Electric Light : А 
PRESCOTT, Ontario ......... Jan. 1, 19C0 ` Prescott Согрогд®П@ ore 12ckw. Can. Gen. Elec. ste m generating seta ............... | 44d. per unit. . 301 


| j P country бу all 
the most power ful четт ж of publicity. 

Contractors wishing to share in the re- 
subling business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


The General Electric Co., Ltd., 67, Queen Victoria St... London, Р.С. 
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EIGN ELECTRICITY SUPPLY WORKS. c; TABLE и, 
xa Йй... UL 1 


РЕР | | Voltage Total Con- dr | IN 
= at | nections ant f| | | бым | 
1 Con- | to Mains Capacity Fish HM Boilers. Generating Seta. | TE oa m 
sumers' | > ın , in 1. = lighting, | 
неё Terminals. kilowatts. kilowatts. | | Кона, 
DEND| __ | 
rs = Ру > Ыы: Ecc AES г GEM I ECC EE Бага A 
Elec | -Е.С.С., Chandler Lanes. Dyn. & Motor and БЇ. | 
i 5,000 2,200 2,800 | 8 M.-H. & | Bumsted and Chandler-E.C.C., Ch*ndler Lanes. Dyn. otor and Belliss- | 84. 064, 
ч» Me | к | 5 B. & W. A. E.G. sets of 2,200kw. aggreg. | 34. to 34. 
| 1 i 104 | 500 555 500 2d One 260kw. and one 75kw. Goldie, McCulloch. Bullock steam alternators ...... 74d. 30 
| 
6,500 5,000 m 2х 750kw. and 2x 1,000kw. Pelton water wheels and G.E.C. alternators and | 64.1, р 934 
| 14 b Sela idi | 5 х 1,000k w. Voith water turhines and Westinghouse alternators Г 
p | d 110 | 80 | 200 96 | © 1 S.C.K. In4. a'ternator and 1 Stanley alternator driven by Crossley раз | ii 305 
1 4d Pc engines (125 н.р steam engine being erected) | | 
M 0/6 | Г 104 & 550 4,500 4,500 З 4 5.К.С. 5,500 volt 600kw. generators and 4 1,000 н.р. turbines, 1 Westing- 3 
i4 r | house 600kw. and 1 1,500kw. Allis-Bullock alternator =4,500kw. aggregate | 
N % | й. 108 5,009 2,550 | | å Two 750kw. and three 350kw. Bullock generators of 2,550kw. aggregate......... eer 5 a 
Ю 5% | Sil | | ‚уг. 
2 dh 2201,500 — ... 1400 Bulksupply6 B.& W. & 3 400kw. Brown Boveri turbo gens. (600 в.н.Р. each) and 2 100kw. Belliss- | 331. 38 
‚| 3, | & 5,000 p. | to Mun. Т. 3 Stirling | Ganz three-phase generating sets of 1,400kw. aggregate | | 
„| 4% | 1 | (50,000 Ib. ). 
Н О 100 165 150 — fà | Pis | 150kw. turbine-driven-Westipghouse set. ....... eee mene ре ы $ 
и. | 4$ | | 'в-с.р. for street 
| b^ | lighting 
| 2 x 220 500 2:0 |^ oa me А Eos iibi aha adii ЛЖ ГУЛУ ЛГ КЛ КТҮҮ | » 30 
Bt 449) | 220 115 14 .. | Marshall | Three 185. and one 22kw. Belliee-Purker, one 38kw. Belliss.C'ompton, and | 4d lighting 31 
1 ой: E | | | vert. one 10kw. and one 7kw. Marshall-Parker sets, E.P.S. and chloride batteries | | 
li 2/0 | | poilers | 
цот | 115 & 200, M | 5.400 | E .6B.&W Curtis turbines of 5,400 kw. aggreg. and one Belliss B.T.-H. tramway s t of | Hi ME 
5 3/0 | 500 tr. | watertube, — 500kw. ard motor gen. of 800kw. (Simmance-Abady CO, Recorder installed) | "m 
St 4 $ 220 | I | 525 — "A sis Three Pelton turbice-Johveon and Phillips generators of 525kw. ............... | hi 
c! ^o | | 
St 0% | | | Peache-Johnson & Phillips | 54d. & 24d, % |= 
St. 4% | 240, 415 624 450 206 2B. & W. One 300kw. Belliss- Westinghouse and one 150kw. Peache-Johnson ps 
zt d] | 15,0001b.pr b.| ^ seta 24. pow r. x (0 
5 E 120 à is | iu UO | 2х 50kw. Siemens and Halske generators........... s ан + ‘as $ 
© 2/6 * | | T 
"ч 4% 120 | 500 . 980 950 Tn | Three turbine-driven Siemens and Halske generators of 980kw. aggregate ... У 
2 Я 96 | Е 1 TW te $1 
| n 120 Itg, is |. 35,000 T T Six 9,009н.р. Pelton water wheels сощ led to 6 Westinghouse 5-phase generators | cipi " 
1' 0/81 200, 400 da i 
i 0/6 6 000 | | ding scale for 
PRAE | | | I T 
"T 5% | are ipis | 18,000 | EL | en Six 3,000kw. G.E.C. generators driven by S. Morgan Smith & Co. water | T 
51K, | | wheels, | ii 319 
"4 Че 110 48 | o0 60 T One Brush and опе Crompton machines of 50Кж. ................. 6n е | , 
Bs] | | zal ... | зев 100 У 
Nr 220 6,800 5,000 6800 | 8B.&W. | Five Belliss-A. E.G. rets of 1,000 and BCOkw. 1... | nn fre 
t. | 49 , | | 
St. 56 | | | ! | | 3l 
K ; 115 100 175 507 | One 60kw. С. Е. and one 75kw. Stanley alternators ....« emn 2 
AM: | 
| | “sai 61. Itg. 
2 2/ 100 ... | 200 150 | Two 50kw. and one 100kw. turbine-driven alternators, 15 m.trat suilselon .. tg я 
SAM | | 
e н 110 | 150 | 275 | 275kw. turbine-driven Bullock generator ... еее nnm rnnt я 
А | | | | 7 | 
5 р 104 | 1,500 | 1,870 1,200 Three turl ine-driven 600kw. Westinghouse generators = 1,800k w. ac un | H 
in 4 | | | (The Company suppli: в d.c. for street railway from rotary conve ses By contract 35 
о ни és 4500 |  .. | R. & W. | Five А.Е Ө. turbo alterna: ora (9,050 +». 12,000k.v..) meon ё 
00 M tv | 
4 TEL TI у ыл, v 
т, 'est- 5d. lighting 
St. 4 at | 22,000 Four 500kw. Westinghouse and G.E.C., eleven 750kw. and ig 2,500kw. Wes ! sliding scale. 
2 | | ern Elec. and one 6,800kw. Westinghouse turbo-generator, &c. | - 
| К | | 
09. ‹ ; | | | : | 
|, i i 1 | 1900 | е | di Three 200kw. (+. Е.С. alternators driven by 850 h.p. Franci turbines (new a 
NI 125 500 | TN | | _ plant being erected at El Brasil, 14 miles away) AMOR УЖ (a) 80°40 +00 
St. 208 | 100 | Опе 225kw. and one 165k v. water turbine-driven se 8 ...« = (0) #0250 
102: | 


n 52р. A 1 
lie Ele> Pow: 
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Price per B 
Name of Town or Unit for 
District. Date of Name of Co | Lighting and | _ 
Commence- Musis Generating Sete. Power. | 
: > (Figures in brackets ment TIE 1. = lighting. 
d indicate of Supply. owning the | р. = power. 
рой Estimated Population.) x | 
и р M E AO | ь ‚... | Hes:$d.perc.p. 330 
| 330 | SANDON, British Columbia | 1896......... Sandon Water General Electric dynamos, driven by Pelton water-wheela........ m a: abd. ere 
к з |, Electric Ligh d Halske generator _..........,.................................... 331 
| 331 ВАМ SALVADOR (20,000)... | 1897... . ... | Luz Electric. pens an РИТА ГОГ: rm 332 
^oc. — 88 SANTIAGO, Chili (330,000) | 1900......... Chilian Electri} ТОМ "els and опе A.E.G.-Tos set of $380. aggregate | 84, Ad. p. | 
We n and Light Co ine- ic (N.Y.) aeta of 5,600k w. ..................... 333 
TR 333 . SAO PAULO, Brazil(230,000) | April, 190 | Sad Paulo Tran *Urbine-General Electric (N.Y.) sete of 5,600k w. ......... ms od " 
| | and Power С‹ 
At na SAPPORO, Japan (55,700) 1890 Sa Hydr г. Westinghouse generators ... .............................................. 334 
Е ly SE ST JORN poss dau E qe BE Р hn К ес Westinghouse and one 115k ж, Allis Chalmers-Bullock seta......... 1. 5d., p. 13d. oo 
Е. ULT STE MARIE Ол | Now 180A | T... ure} Westinghouse generator sets of 1,350kw. aggregate ................ ! 
а 336 , SAULT STE MARIE, Оп. | Nov., 1894 | Tagona Water Westinghouse generator sets of 1,550kw. aggregate .... и. | 
UNS tari» (Canada) Co. yr. (p) | 
А 337 | SEATTLE, Washington ...... 1903 Seattle Municip Westinghouse and two 1,500kw. Bullock turbine driven ве:в`... ee - 337 | 
1. 
í 338 | SENDAI, Japan (88,000) ... | May, 1694. | Miyagi Hoseki-1 Leffel and 1 x 1,200kw. Voith turbine-driven alternatora ............ б RU 338 
| _ ebi- kikaisha | , к 
Со 38 воть Curea ЫТ | nn fine Met ры | TP зд 
is 340 | SHANGHAI, China ......... 1882 ...... | Shanghai Munid ied EN en Belliss-Mather & Platt and 2 600kw. ве | 340 
a 
ли. 341 SHANGHAI. China (105,000 | July, 1897 ^ Cie Francaise d 2 x 300kw. and 1 x 50kw. Corliss · Gen. Elec. (N.Y.) веіз............ c. 241 ! 
ge Chine-e, 1,000 Europeans) et d'eclairage кы 
342 | SIMMERPAN PuwerStaticn,| Ма’, 1909 . Victoria Fall | $,000kw. sets .. ......................... TUE А s | 342 
| Transvaal | | Power Со. 


—Ř— c cc 


м <eo BROTHERS, ENGINEERS, LTD, 


steam raising. The waste 
ELECTRIC LIGHT. recovered and put back i 
gr ONES higher steaming capacity 


| емек Sranons ШЕКТЕ and НЕШ Engineers and Contractors. 


* 
ae 


cent, and there is always ¢ 
Temperature Feed availal EO "D 


eat gencies. 


—— ——————————— 


Ls and Manufacturers of 
COMPLETE INSTALLATIONS OF 


EUMATIC TUBES 


or the Transmission of Papers, &c 


HARF ROAD, CITY ROAD, LONDON, N. 


Telegrams:--*: SUPRA LONDON.” Telephone : -12249 CENTRAL. 


ТОНИ? у бу all 

е most powerful methods of publicity. 
Contractors wishing to share in the re- 
suiting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts, 


The Genera] Electric Co., Ltd., 67, Queen Victoria St.; London, F:C. 
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REIGN ELECTRICITY SUPPLY WORKS. 


— Continued. TABLE Vil, 


| 
mer Voltage | Total Соп. Total 
at nections plant Wout | 
{ ; ES , | to m к. ы. | Consumers, ВоЙега, Generating Sets, Power e | 
H ae y Terminals. | kilowatts, kilowatts, | É 
т DBND| .— | р. = power, | 
Elec 
St. | 330, | ме! 106 & 1,200 None Two 500kw. Ó-phase G.E.C. turbine driven seta, спе 240kw. and one 360kw., 54 343 
5 .. | Ме 440 power | turbine-driven 8k.c., 2-ph., and one 400kw. 3-phase turbine driven alterna. | 
^ 33% pi tors of 2,000kw. aggregate. (Two 750kw. 3-ph. machines on order) 
| 34 | 220 750 None 5 Pelton wheel sets, each of SN EW. o viis МЕРЕНИ СТОИТЕ РИ кл 9H 
oak. D 382 | | 
4 | 
at е 2X230 1,400 | i 8 Lancs. | Two Yates & Thom— Dick, Kerr, 500kw. One Willans—Dick, Kerr, 200kw, | 74, оз. 3% 
: 41d. | Рс! | (48,0. 0) and one Belliss—Dick, Kerr 200kw. sets, of 1,400kw. aggregate | 
st | hus ci 2х 220 | AN | 500 i ps T | 2 Russian Union Elec, DL ONUS RARE Dp AM ть аа не К 
а КЧ. 110. 220 & 50,000 22,500 20,000 В. & W. Опе 10,000kw. G.E. (Am.), four 1,500kw. and one 5,000kw. Westinghouse, 44. to 14, ltg, 34 
ФЕ, ! To send | | one 1,00)kw. Allis Chalmers and one 500kw. De Laval generating sets 3d. to 144. р. 
= NEZ ‚ЧОО a.c | 
> UA E | 10 | 580 | 500 800 вк. Мои Two go kw. and one 120kw. A.E.G. ateam alternators isa inn 38 
= 4% l 104 | 735 | 120 кө | Turbine-driven Gen. Electric (N.Y.) alternator of ды | 349 
~ о | 
| 
P i | | ... | .. | 42 - | me ‚ 54 b Каз engine (producer gas), driving 35kw. dynamo, and small storage T 39) 
i t ry. 
110 135 — TT ids | . | pu o MR 35] 
| | | 
St. | 44% ae ' 45,000 | | Hydro-elec. generating sets of 40,000k w. and steam driven sets ог 15,000k w. - | 352 
4) ^*/ au | 
liom: 250 d.c. | | 
i opi 2x220 | 56,690 20,760 14,891 |23 B. & W. | 3 triple exp. vert. steam-engine driven sets of 1,500kw. ; 2 turbo-generators |4d. Ток, 2d. p., X 
5 6/0 500 | (incl. Watertubes (each 1,500kw.), and 2 turbo-generators (each 6,000kw. ) two 120kw and 156d. tr. | 
5 3/0 6,000 | 6,350. | three 340kw. steam driven sets, also storage batteries—4,050k w.) } 
zh dé | | 100 226 90 402 | None | 2 Brown-Boveri single-phase alternators (driven by twin turbines) of 90kw. 71. nett. | 3$ i 
E us Я | 
100 n 220 & 440 | 400 200 650 | 4 B. & W. | One 150 в.н.р, Belliss engine and E.C.C. dynamo and two Davey, Paxman- ө 35 | | 
Ф " E.C.C. sets of 75 p.n p. : r |^ 
Št. p | 220 125 252 560 | 2 Sulzer | One 110kw. Sulzer Diesel-Siemens, two 64k w. gas-driven Siemens Schuckert Ip rave 51) 356 : 
d 5% 1: | | | and one 68kw, Sulzer-Siemens steam sets of 232k w. aggreg. ort L), - | | 
| i | 
5% % Я. е i лүн 7 A 
35 Е. 225 |, 105 125 26 None Oae Hornsby and one Hindley gas engine and two 50kw. G.E.C. dynamos | l., d aH 357 | 
| sti 41% 1 | There is al-o а battery «f 127 Tudor cells, : d dia or 54. let | 358 à 
1 0/6; Д 110 | 650 501 141 2 B. & W.| One 240k w. Wilians-Siemens, two 90kw. and one 45k ж. Willans-Siemens and х ra m т 
iore | | | | one 36kw. Westinghouse-Parker sets of 90lk w. aggregate. ; rie ot Gd. lat: 359 х 
1 Oni. 240, 480 . 22,614 14,700 5,503  10RB.& W. Two Ferranti-Dick Kerr and two Willans- Dick Kerr 600kw. sets, one Ferranti- о 
0) 5% || d.c. ; | 4 Stirling | Dick Kerr 300kw. set, two Willans-Dick Kerr 2,000kw. and two 4,000k w. n ' | 
10/7 | 15 (3ph.) | (250,0001b.:| Dick Kerr turbine sets —14,700k w. aggregate. Two Lea water recorders | P 
204] | ! | i 
i | А 
St. 44° | | ub 360 
i wi | i | 2,000 1,800 9 гер, tube | 2x 300kw, Canadian Gen, Elec. and 2 x 300kw. d.c. rly. generators of 1,800kw. | ыы 7 
A | ! aggregate n 361 ! 
EE 50 f 104 | 650 950 800 | 7 water 5 G.E. sets of 950k w. ОЗИ ИС РИА | : 
"| || ою | 9 Loue is-Westinghouseseta | 54, tg, M. p| 38 р 
S i | | 00 290 250 зв. кұ. Two 20k w. Crompton-Fowler,two50kw, and one 150k w. Belliss -Westing | 
2 H | | (11,0001b.) : 1 363 
/ |! 110 | 160 240 857 12B & W. | 2 Williama Gral Comp. set (40 kw. each) and 1 Campbell gas engine 150 n.r. | Р li 
Sti HI 220 (60,000 1b.) ^ Gral Dynamo (80kw.). Battery of accumulators for dayluad | 7M. 3 р 
E" { ri | 200 520 260 РА 4 gas-driven R^nera'ing sets and one steam alternator .............................. | M 
b S p | Ра 8 | 
t ы 4 № bs | A 10,000 Жа | P5 Four Victor turbines driving four 2,500kw. Westinghouse -phase gen: rators. | КА 
10: |. (This plant is to be doubled), : Ву contract | 
RURI 220 | e 101 150 | T Two 52k w. Int. Elec. sipgle-phase a'ternators driven by Pelton whee's............ | p g t? 
Р | 1, 8d., р, 44. 
| | 22) | 50 | 70 125 One 30 kw. Parker dy namo-driven by 68 h.p. Primier and one 40kw. TM 1, 8d., p | 
Ud | | | dynamo driven by 85 h.n. Primier gas engine; also Pritchett and Go | | Ут 
T 411 104 | | | battery of 2.0 à'np.-hourg capacity. | 59 | 368 | 
12 4H | d hs ы TP ower supplied by Shawinigan Water and Power Со. ............................ | | № КҮ 
100 4 | ! | д. А 30 cents. 
|] | 220 — . 4CO 208  !6 Nicla-sse 3x 20kw. and 3x 120kw. La Cour steam dynamos of 420kw. aggregate ......... cents. p. | 
oy! | MK (36,0001), d i uc EE 
sr i , 621 375 515 | 3B.&W. | One 175kw, Bellis. 6. Two 80kw. and one 40kw. Robey—A.E.G. sets | 
. | p x | 
e | | t (15,5001Ъ.) | of S75kw. aggregate 
ору 
19 
5 || 
' St. | 
10 
1939 
St. | 
St Do. #8 
SL... 4% | Comum: reial Cy >. - ор a 
к. 5,0 0 АО 
) / 2 зейге thy У 4l, se se Me Dab. St. 
| > 2/0 мешр» 4 *à 0 | ps А 5. ЕА | tnjian El:c. Sup. & 
S) 44% | Do. 4b pet G 615.9 арц Ы > 1| Kalgoorlie Ble. Ро 
12, ^. | Direct United 1:5 9:1 ome ле 
102 44% | Direct West d 9 E ]v,O ^ E. S. Corp. L4 
14 Eastern Or 4 1 6 | Real H 1011! у Madras Б . ES Co. 6 АҢ '" 3 Д 
рә. зы 5'2 0 ар 131) ізн 1: "Do. 8% [st Mortg Morti gy 
3 19 0| Feb, Mexican mex ‘Light | ' | 
3 17 6 | May, Nov 21 d - Gold Bonds ....-.-- 
6 0 0 ал, | 
580 
`&® 4 `0 
$,0 0 
LA 
| 319. 3 
| Sa 
31) 3 
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Name of Town or 


| District. " Date of | Name of Comr 
omn.ence- M А 
— ı (Figures in brackets ment Municipal Generating Seta. 
indicate of Supply. owning the v 
| Estimated Population.) 
| se PT E ЕЕ" — 
РТИ | Feb., 1906 | Сіе de Tramways 4”. each ИЯ 


371 | TIENTSIN, China 


$72  TOKYO,CITY OF (1,800,000) | 1888......... 
| 


| | 


age de Tientsin. 


plant of 55,000kw. is being erected.) 


Tokyo Electric Li; G., four S. ph. Ishikawajima, nine 3 ph. Siemens and Halske, | 
. Y.) S. ph., four Westiaghouse and one G.E. 3 ph. sets (another (6) 10 sen. 


3-рһ. Siemens alts. driven by E:her Wyas water turbines, | 
y. Westinghouse and 1 х 50)kw. G.E. turbo-generators, 1 x 120kw. | 


373 | TOKYO, Japan (1,700,000) | April, 1890 | Shinagawa Elec. 
| | ectric (U.S.A.) and 2 x 100kw. Shibaura generators 
374 TOOWOOMBA, Queensland | Feb., 1906 | Toowoomba Elect Western Elec. seta of 100cw. each and one kw. Western 
|. (15,000) | ' and Power Со. 2° driven by Hornsby gas engine (suction gas) 
375 | TORONTO, Canada (400,000) | 1885......... | Toronto Electric 8 of 5,400К я. aggr'gat'. (About 20,000kw., 25 »3-ph. current pur- 
n Niagara Power Co.; alao 5,000k w. steam plaut duriag peak loads 
976 | TORONTO AND NIAGARA | 22nd Nov., | Elec. Developme’ C8 gen. elec. water turbine sets ....... sse netten 
FALLS PARE, Canada | 1906 |. Ontario) : А | | 
377 , TSINANPU, Shantung | 1 April, 1910| Sbantung Electri тел 8 altra. dir. coupled to high-speed steam engs... ............ 
(100,000) 
378 | VENTIMIGLIA, BORDI- 1897, 1902 | Woodhouse and |tation ; power a'ao purchased in bulk (Tudor battery for trams) 
| Un i Dist. (Italy), viera Electricit 
379 TUCUMAN, Argentina | 1895......... River Plate Elecllen-A.E.G. and 2 х 250kw. Allen-E.C.C. sets. (Also 290 Tudor 
(70,000 amp.-hours capacity) 
380 ULVERSTONE, Tasmania... Dec ; 1912 | Municipal Counc rs of 50kw. Se eee КККК TRE n E eee CUE eee 
381 | VALENCIA, Venezuela ...... Feb., 1887. , Empresa Eler, 5, @-Ноизіоц machines (4 ares and 1 inc.) ..... — M —— 
382 | VALPARAISO,Chili(150,000) | Oct., 1893. | Cia de Gas de Vapnd Coulaon-Álley and McLellan sets of 275kw. aggregate ......... 
VANCOUVER, В.С.(125,000) | 1896......... British Columbiderters абвгер ае 7,600kw. (including two 2,000kw. Gen. Elec.), 
383 ) “Railway Com : transformers, 54,600 v. to 2,200 aud 360 v. (Power purchased 
uver Power Co.) 0 5.000 
VANCOUVER, B.C.(125,000) . Dec., 1903] Vancouver Power? Waterwheel-dr. Westinghouse sets of 6,750kw., ona 5,000kw. 
384 ux Е Е УУ set, one 5,000kw. Dick, Kerr set and two 2,000kw. Allis 
urbins sets. (Current sold to Brit. Columbia Elec. Rly. Co.) 
385 | VERA CRUZ............... ......| July, 1908 | Vera Cruz Elecfemens seta, each of ЭТК по аа Варган аа 
Power and 'Гга 
5 = 
386 | VICTORIA, B.C........0...... 1890......... British Columbi phase turbine-driven Депо: оао нони 
(Paraguay (7,000) Rail vay Com E 
387 | VILLA FRANCA DO CAMPO, April, 1900 | José Cordeiro..... en Alioth alternator зы ыиы тн anoeia 
388 | VINA DEL MAR, Chile 1904......... | Cia Electrica deProssley-Oerlikon sets, and one 172kw. Campbell. E.C.C. set ...... 
(26,000) | far 
389 | VLADICAUCASE, Russia Aug. 1904 | Soc. Anon des Tr[- dynamos dir*-coupled to Augsburg steam engines. One 300kw. 
| (60,000) Eclairage ElecPngine set 
| | caucase | че 
360 WAIRO, New Zealand ...... April, 1909 , W. Andrew & Cones (and suction gas plants) driving 16kw. and24kw. dynamos, 
39] | WAITARA, New Zealand | 1907......... W. Andrew & Cołll gas engines (and suction gas plants), driving one 16kw. and one 
^ (1,100) amos ; also 240 Pritchetts and Gold cells of 140 amp. hra. capacity 
392 ^ WALLAROO and MOONTA, Wallaroo & Moorf$- Westinghouse alternators, two 125kw. Belliss-Parker and two 
S. Australia & Smelting Colle Westinghouse generating sets. 
993 | WARATAH, Tasmania ... .. Oct, 1907 | Mt. Biochoff Tin ] British Westinghouse gens. driven by Escher Wyss turbiues, and 
(Launceston) P. А.Е. Ч. set driven by Voith turbiae. Motor gen. for converting 
690v. d.c. for rly. and to 110v. for undergrnd. haulage 
394 | WATERLOO, Ont., Canada Aug., 1910 | Waterloo Municipased from Hydro-Electric Commission .......................... аа: 
395 | WELLINGTON,N.Z. (75,000) | 1891......... Wellington Corpf- Browett- W'ghouse—1 250kw. Brush Mordey, 1 175kw. Universal, 
w. Curtis turbine G.E. and 1 1,500 Parson’s turbo-generator sets 
. Agg. 
396 Westport - Stock WM d cT PPP 


Mine Co. 


Вто TON, 


1909 | 


. 44 


Mroughou! the country by all 


the most powerful methods of publicity. 

Contractors wishing (о share in the re- 
suiting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


The General Electric Co., Ltd., 67, Queen Victoria St-; London, Е.С. 


TABLE Vil. 


| | 
| Price рег | 


| Unitfor | 
| Lighting and | 
Power, 
| |. =lighting, 
| р. = power. 
| l. 64d p. 4d. 371 
| (a) 20 sen. 372 
| 
та 373 
| а 374 
44. 375 
ld. to 34. р. 
376 
| eos 377 
а 
on max. dem.) 
1/- to 5d, ` 379 
| 6d. power. 
| 
ZEE" 380 
1/- 381 
| 382 
84d. with | 383 
discts., 34d. p. 
_ 384 
| 
50 ct. Мех. 385 
per unit, 
344. р. 
94d. to Sd. 
34d. to 1d. p. x 
74. 1,543. p. d 
l. 21 kop. 
р. 45 to l4 Кор. 388 
10d.&74.1.,35d. Р 
74. l., 84. р. oat 
= 392 
393 
vee 394 
l. 7d. to 5d. 
p. 3d. to 14d. dd 
T 396 


Digitized by Google m . 


buc а пы Е fe e. 


“лет L KS.—owi 
, (IGN ELECTRICITY SUPPLY WOR KS.—nined. TABLE yy 
| | | | Price ier | 
1021 А Voltage Total Con- ies | Unit for 
ICE at nections piant 7 | : Liehti 
X. Con- | to Mains | Capacity в Boilers. | Generating Seta. | eee 
Е ИЕ sumers' in | In l. = lightiug. 
Din: (9 ‘его па]. Kilowntte.' Kilowatta. | : Num, | 
DBND| __ | | 
ы сб — Ж 
3196 м | 110 | 14,000 кз 2 а 8 iur dale и lighting and power station) of 14,000kw. a | 397 
t | ayl D: 500 | 19 tub. (5 x2, w. and 4 x 1, | | 
t. 3496 D; | | 
УП 2 D | 100 | 500 400 1,700 |8 В. & М. | Two Belliss engines and two 200kw. Bruce Peebles alternators ........ ......... 1. m with | 98 
st. | Eo | | 2 . lacta. 
t | T | P а 110 | 4,500 Bus Ves oes Current in bulk purchased from Winnipeg Electric Rly. Со. .................... бәз 399 
| 4% > ; 
p Ne | | n | 260 272 150 s One 32kw. Slattery, one 120kw. General Elec., one 120kw. Weetinghouse gen. а 51d. 40 
iln Sa. 1001 5,125 3,756 | 14,475 | 14 Heine | 1216k w. single-phase G.E.C. steam-alteruator ; 1 240kw. ditto ; 1 00kw. two- | 94.44.10. — | 
100 t% | sl 200 & ' | 121,770 1b. phase ditto; 2 500 kw. two-phase turbo-generators ; 2 1,000 kw. ditto= | 44.-24. р. | 
Э 5% 3,456kw. 
| 09 Ч eur 100 108 | 105 173 2 5 25kw. Thom:on-Houston dynamos of 75kw. aggregate and 1 30kw. С.Е. (рт wk.. 40 
D t | loco, ty pe alt., and 2 Fowler comp. engs. | 83. per 16 c.p. | 
S d 20 & 440 195 | 150 170 m One 110kw. Alley, MacLellan —Parker set, and two Brush generating seta of A ш. 408 
So, | 40kw. = 150kw- aggregate. [-. 4d. p. 
et | 4i и idis. | ы ым л. 2 
Б icity is gi by th dertakings, the Egyptian Rail- In the City of SAN JOSE (Costa Rica) the C ista Rica Electric Light and 
St | 44%) || E. ы Cairo Мылы, "Electric Rail way iid H-lio- Traction Co. own a tramway about 6 miles in length. Тое line is worked 
i 71i | E siis O isis Co., aod the Cairo Electric Tramway Co. Tramway Со. employs on the overhead trolley system, and current is supplied from tae iind 
1, УО i iree phase current (50 periods), 195 v. for motors One undertaking gener- works of the company, particulars of which are given in the Electriaty 
t on 1 | | ез, at 5,000 v., single-phase a.c., reduced by transformers in sub-stations. Works Table. | 
USE | | 
St. 44% | j = 
100 eo, - 
* A TABLE ҮШ 
0 
zl D | 
ЖЧ WWAYS OF THE WORLD. 
Rd арап, «с Тһе information has been supplied by the Engineers ог Managers of the undertakings in question, whose courtesy 
xt. rad us in the future editions, but to amplify the list of Tramway Undeitakings. 
1.0/8. ' / 
| 97 t Ling EQUIPMENT (all Trolley). RoLLING Stock. ibo aun ры —— | í 
io "rs cO лк ee o co ua MK t f | 
l o7! Fgupers. о 5 | ве "ү BRAKES. | у ЕКА WI. 
nc, —————— е Return Conductor | Type of Раввепр-г 22 222. Toe and Total 
5 0/7 | dz 1 Bonding С S EXE E jon each Type and | and Type Capacit 
St 4491: Make. Size. > В S E Н l^, Сагог| No. рег | of Boiler. Маке. аы 
„җе | MEM = | ZEE Loco. Car. | ——— —- —-—4— 
M | 15 | | AA А | | as | | | turlbi-eenerators 4,500 | 1 
21 | ) I В.І. & Н. |9, 75, 5,5 600 Expn-joints dbl.b nded| Combination open ' 100 т 2 hand ,6B.&W. " RN peonverter “^ | 
E. en Co. :25, °15 `166'зес. АН jnis.Ther-| and Met. Ly pes (Peacock) | д И 
St. 44. aq. in. | ‚ mit welded, pia bonds 1 mag. AER: Fori TUNE mt ' 
* ; (2 Lea water recorde б | 
st. 4 i ‚| Weiller ... 14mm. | 520 | 10 mm. copper bonds ш & D.D., S. & D. a0 2 1 hand 7 bis? то 1,500 2 
5. г. 1 elec. u "ра: а 
S 4 || Weiller ...| 9, 10 & 14 | 520 | 10 mm. copper and | S. Tr, S.D. ......... | 87m 2 l hand (2Piedboeuf| Garnier, Gilain, 190 , 3 
5 | E | mm. | plastic bonds Tt | 1 @ес. j4 B. &W. m Bover, | 
St. 4 | Walke: | 
10 1 ‚ Ри} kua c. M | 500 | Rails with pro. rail | D.Tr., S.D. ........ | 50 m 4 А 8 B. & W. | Gen. Elec. ......... 1,600 4 
10 | Wire Co. , Тя and pl. bonds | l hand (64,000 ID) le Mar- 2,700 5 
pot . | Callender’s ME Fab te Е with neg. | D.Tr., S.D. D.D., 100m 9 1 hand | 9B.&W. | Brush-Cole, Mar ^ 
1 a T cora кш. ibn а Ыш kena: and S.D., S.Tr. | | ‚1 о | chent & Morley : 
St 4 | у . | | ] elec. EDU 5.000 
5 Henley's | 0-5 sq. in. | 500 | Non.-flex. pin bonds | S.Tr. S.D, .. с .& У. | 2 Belliss-Dick Кет ? 
23 3 d | J toe АБП | Р TEE UE е а ЕЕ A LEA : 
ET deno" LE T 2221 
Ё 
ZZ 


\ 


5 - р. 
|=: = УЕ ee, 
2 SLE KA 


= ЫТ ae See 
= А - - ES Do —— e —À——— €— — HM —HÓMMD———— == | TE NP _ 2 Р 


ELEC 


Supplement to “ THE ELECTRICIAN,” 
February 10, 1911. 


Корх Stock. Ромвк-Носях ÉQ'IPMENT. 
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Name of Company or Munici, a 


" Authority Working Line. | HE нба No. off p, | . : 
` LocALITY Al : È vei 25531 Motors т, Number eee DES "uS = 
— RAR ES Talis of Generating enger = 5 ЕЛ Ejoneach Торе and | «nd Type ' ~ Total 
отот и purchased | 25287: Саг ог Мо. рег | of Boiler. Маке.  Capwity 
Er | ulk?) Zz5^87 Loco. Car. in К». 
—. СО a = 
' I : | 3v le 7 d A] А 
ic | BALLARAT, Victoria ........ Electric Su; ply Co of Victori ^ ^ а A 2 | | od 3 Sriring 3 И os | 
9 | BATAVIA, Java Batavia Electri |j 22m | 2 | lhend | 5 eta McIntosh Beye 480 | 9. 
| , "wm з Electrische Tramwe 22 t lel double horl clotosh, Seymour 
E | | Maatschappij | elec. oublehorl| G.E.C. reta 
x 10 | BENDIGO, Victoria ......... Electric Supply Co. of Victorii то ч | : | A ic S SETUDE t bile utl 1,20 10 
| : ies& | 182m 2 Peacock & | 9 water | Brush turnos & reciPs.: 14 800 (iu-- 11 
Wins, dE BOMBAY ceo Bombay Electric Supply and, open ее улы TL CEN тш 10 е. 
| SE qj Tram waya Co | | — elec ci convs.) or & ріп 
И, . 
pd rupis К : D.Tr. 11031941 2 & 4 2hand '7 В, & W.| Gen. Elec. & Ра’ sons! 1,800 ` 12 
p эз 12 | BRISBANE Queensland E | Brisbane Tramways Со. .......& S.D. Om | 2 1 d V B. & W.| 3 Carela-Gen. El с. | 3 750 13 
т 13 | BUENOS AIRES Argentina Cia Lacroze Buenos Aires, Ld xs 31 lelec & lair, : |^ (МУ. ы 
e .MT ipe .. . . 2. 
a Е pees | 4 Sick Ge. E ec. .)JWalker 
ir 14 | BUENOS AYRES, Ar. entina | Anglo-Argentine Tramways Co 77 | = Г 2 2 hand ;4Svrling & Bal % Wood ( ш.) 1,350 14 
DUX 09 
v НИЕ = : А | | 225m 2 8 B. & W. | 5 Brown-Boveri— ' 5,100 15 
ч 15 | CAIRO, Egypt ........... ... | Cairo Electric Tramways Co. g | 929t | (32,000: К Parsons tur. -gen | | 
1 > ' | Н ph. current at. 10000 у. n. 
—— 18 | CAIRO, Egypt ............. Cairo Electric Rly- & Helio: RON : : le | Ваха EMEN MNT co 3 Е 
“м | Dou Oasis Co. | i oe | м Е | | 
“лл се. | "E | 28 т | 2 1 hand, "T 2 400kw. melor-wens, 
жа, : 28{ | lair, 1 elec. | : 


Telegrams: " INBRAKE LONDON." 
Telephone No. : 5735 CENTRAL. 
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IDLE rotation of the 


brake staff by limiting 
ihe movement of the 
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77x whilst leaving it un- 
A E impeded during the 


application of the 
a». brakes. 


“ Peacock’? Combined Wheel and Track Brake Gear. “©” 
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RoLLING STOCK. PowEsR-HousR EQUIPMENT. | 
{ 


" | Name of Company or Munic | F ENY of БЕЛЕЎ. E | GENERATING SETS. 
m | | Authority Working Line, и $3355 Motors | Number Me RÀ 
A = LOCALITY (Also owners of Generatinjr. d | sS AL gjoneach Typeand | and Type Toral 
о Station, if Power is purch Ер Е Саг ог No. per | of Boiler. Make. ' Capacity 
к | “in bulk. "T Е отам Loco Саг. _ in kw. 
» ep Oe a es Е а ох . 94m 251 2 Hand, elec. ев. & | Belliss-Dick, Kerr | 1,900 49 
"E * 1 Ballevili i 
| 49 | PARA, Brazil .................. Para Electric Railways & Li p 30 ¢ | (Peacock) 3Steinmuller —Ó——— 
| ing Co. у $. реск | 49m |2&4/ 1 һаг, 1,175 | 50 
A | j : | Lhand & 1^ | 9 B. &W. seta & Stewart- , 
wore 50 | PERTH, W. Australia ...... Perth Elec. Tramways..... | | ай’ Dtr, Westinghouse 
EE "D.(6d.w.,| 16т 2 1 band с iss 51 
~ 51 | PIETERMARITZBURG, Natal| Municipal Council 4 rad. tr 1 elec, 
A and con- | 32m 2 | Lhand andl) ap & wW, | Gen. Elec.-McItosh 400 52 
CIT 52 | PORT ELIZABETH, S. Africa | Port Elizabeth Electric Ti? ltr and 1 шад. Seymour sets 
e ia | ways Co. оне 575 m 2 | нш, рее. | See Lighting Table i. 53 
E. » b3 PRAGUE, Bohemia ] Coe че, Ргавие Municipality | 148 tr and i ranili and; | 
ME | (db, S. Tr. | 15 т 2 1 hand .. Power ure еми. 200 54 
pA se 54 | PRAHRAN & . MALVERN | Prahran & Ma'vern Tramways T. 1 Elec. installed а! car sheds РЕ 
iis (Victoria) Е Elec. Supply Co. «уг, S.D.. 90m ,2&4 haud, Е Westinghouse & @,Е.0,| 1,700 | 55 = 
es 55 | QUEBEC, Canada .. ......... чш Усы Light, Hes | | comp. ай | turbine driven seta | ! $ 
: ` ower Со } | 
| S. Тг. 19| 50 | 2 | 10е. кү кл лнн ПВ 
d 56 | RANGOON, Burmah ......... Rangoon Electric Tramway | 1 dis e QM A sets and one DEN. 5,400 56 
Lx Supply C kw. and one 300kw, 
ph ios dia llcomb.car| 10m 2 | lhand | 2 B.& W.|a Sas ane: | 200 | 57 
за 57 а — BRIGHTON, | Victorian Rly. Commissione 8t | PAM tralian О Е.О sets, | 
i | . id 125 D.D., 205 m 9 | 965 Tudor celis. | 
С 58 | SANTIAGO, СЫН ........... Chilian Elec. Tramway & ББ | Ter "re | mor: 98 
| Co. ‚ and 20 5 | i 
59 | SINGAPORE ................. Singapore Electric Tramw S.D. » DOM ‚ 8 Lance. | 1, B. Mee Diek Ker” tie 1,400 | 59 
T Ltd. iopentype| 100m | 2 | 1 hand& d dr iur ean 
p | 60 | ЗАО PAULO, Brazil ....... : Ж Paulo Tramway, Light ares 2505 r 1 elec. cc COPIE i 60 
| Р " ower Со. jax. trn. Crks. m 2 1 hand, & 60 B. & W. Sus steam яИга. One 1,500 
6] | SYDNEY, N.S.W. ............ N.S.W. Government ..... ... осо. E oid lair ог mag/(525,0001b.) arbore, ^ 490 kw. ps 92 
r 
< | ' 2 Tosi sets (260 
Tr, S.D. , 1l» | 10 | Lhand & |2Piedveuf| Тый 
, ог cells 1,000 
62 | TENERIFFE .................. Soc. Anon. des Tramways | 1 elec, Hydro-elec. e fess 62 
triquea de Teneriffe D. (locos, 2m 50/2 & 4 Air brake 15,0-0 7., 8 ph. 50510, 2 700) о 
63 | THAMSHAVN, Norway .... | Chr. Salvesen & Chr. Th£h20tons). dun tr. (s.ph. 25 e 
7 Communications Aktiesel!-, S.D. 56m. G. dir. current sete 64 
E 64 | TIENTSIN ..................... Cie de Tramways ei "ind | 20 t. оао узок. Dick Kerr 1,500 
КА de Tientein ule S.D. 1,034тљ| 2 ^| 1 hand а ош. 7,500kw. 200 65 
т 65 | TOKYO, Japan .. ........... | Tokyo Railway Со. ......... ie S.D. | Sa zer 56 B. & ud | ird] 3,604. i 13, n 
es x |р. & D. Tr. T | 80 т 2 | 1 hand 3 B.& W A: А. Е (y! ево os 5,000 66 
66 | VALPARAISO, Chili ......... | Cia. de Tranvias Electrico: ‚ 3t ler 574^ 


Valparaiso 


" D? y by 57 / 
the n erful Кера: of publicity. 

Contractors wishing to share in the re- 
sulting business should write at once for 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


» 
PU 


The General Electric Co., Ltd. 67; Queen Yictoria $. London, ЕС. 


«a Telegrams: 
| Lo гт d о n 9 E. E.C. 346 (Central) Bremuners London, 
RISTOL. 


ня Traction Engineers. 


Ott TROLLEY SYSTEMS, 


AND TRAMWAYS OF THE WORLD. 


Ілме EQUIPMENT (all T: оу 


FREDERS. € RES | 
К ouductor | Type of Passenger 9248 E Motors Т5 GENERA is ue 
Make. Size. | f= | and Bonding. | Car. E P» E 3 | Ё оо each! Type and В. [n Pert Sp m 
T ды Л Шы ERA Е H- и И Сагог, No. per ' of Boile Total 
Callender'al | ar а = [ LO R- "| Loco. J Car. = Make. Capacity 
| 550 | Rails, crown and S.D. S.Tr | BOXE PM гш ШЕ" 
| | S Donde ‚З.Ту.............| 10т 2 Diese! | Diesel — Siemens | 
ad | Dominion 0:50 550 | Rai : | engines | seta (2j 
t ils with. te і Tudor | 
Copper Со] 0-21 | | epin a rminal | D.D., S.Tr.... 34m 4р. т D. Tair 2B.&W. um ! "kb, Вл. | 
| | | 51 28.7. ; S. T. band 2 Climax кач rd n Goy, 1,720 
Š- гъа ae | 550 | . К brs r celis of L308 бар, 1,500 
is m | Rails with bonds S.D. radial ......... | 1.93 9 | Hand and genset and threo iw. 
e | Callender’s 0-5” : А ; an ы | 
„ев | & Glover‘ о“ 500 | си Do oe rub ан bogie tr., d.d. pons 2 |3h n | Xu pal power aati 
= vn Dn: . 8 Kong bo : 2 пар 5 А 
ИВ ist о E 95 side door оона. ius 9 Lancs. | 7Belliss-E.C.C.sets 3,000 
—— —9 ы | (4 pos. & | | 
INS & Со то. READY IN APRIL, Price 25s. nett 
a * 
Garrison Side. 
t West Hartcepoor 
Raven St 
Weare Dock ) ut. Their D C 
Stala бейне esign, Construction and A pplication, 
МАТ. TEL. 1095. 3 LINES. 
CORPORATION By diee н. BROUGHTON. 
TELEPHORK Ме JAD Р А eomplete Work of Reference оп the subject. No book yet published 
ИЗО eals entirely with the Design, Construetion and Applieati dpi 
ADORESS :- Cranes. 600 Figures and Plates. 100 Tables. 000 ыы 
Wace” to 1000 Pages. 
HULL Complete Prospectus on request. 
A LIMITED NUMBER OF PAGES AVAILABLE FOR ADVERTISEMENTS, 
66 
THE ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON. 
B M.Inst.C.E., M.I.E.E., 
y PHILIP DAWSON М Mech E. 
Author of “ Electric Tramways and Railways " and 
“The Engineering and Electric Traction Pocket Book.” 
е в 
Bound "На! Са! Price 25$. nett. 
Ежга by (post (U.K.), Gd.: abroad, їз. 8d. 
„АМО POWER HL 
TEO COMPLETE FLOM ALL BCOKSELLEIS, OR 
66 
OR CATALOGUE. THE ELECTRICIAN” PRINTING AND PUBLISHING CO., (ТО. 1, 2 &3, 
SALISBURY COURT, FLEET STREET, LONDON. 
—— 
Printe d and Publishe d by GEORGE l'UCKI | —————— P 
| - | Mid. Tan | | = of LUNDON, February jor tant 
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35 —133 6 per Cint. Сит, 
Bi —3› % | Kaministi quia Power C3. 595 Go:d Вад. .* 
ем | 2 | Madras E. S. Corp. Ог1....,.. II 
M:lb»urae E. S. Co. 6%Cum. Pref. ««««** 
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BASTIAN 
METERS 


(NEW “NC” TYPE) 


FUEL SAVED IS MONET EARN ndertakings 


SARC 


a р m For D.C. ONLY. 
— SPECIALTIES | CHEAPEST TO BUY. 
— S with Combined с ——— 


ses. Cost Nothing to Maintain 


ays with Power 


SAVE FUE 


Combustion (CO, Recorders, Steam Meters, Wat 
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Prices and Particulars from— 


| | Tae BASTIAN METER Co. Lin., 
Kentish Town, N.W. 


Telegrams: TRUEPENNY LONDON. 
Telephone: North 478. 


phabetical order 


| 


ХЫ 


ates PROJECTED.) 
"T | | TP RR ERR - — OE DC ас 
| Aberdare, I., ply. Bunerana, Г. | Central Ireland Electric Power Co., ПТ. 
— Aberdeen, II., IV. pBurgess НШ, I. , Central London Railway, VI. 
р Aberdeen Suburban Tramways Co., ТИ. Burnley, П., IV. ‚ Pehagford I. 
== Abertillery, I. | Burslem (see Stoke-upon-Trent, I.) . Charing Cross, Euston and Hampstead Rail- 
Aberystwith, I. - Burton andAshby, V. way Co., VI. 
! Accrington, II., IV. Burton-on-Trent, II., IV. _| Charing Cross, West End and City Electricity 
| Acton, ГА, Bury, П., IV. | Supply Co., I. 
; Airdrie (see Coatbridge IT.) Bury St. Edmunds, I. | Charlton King's (see Cheltenham, 11.) 
Airdrie and Coatbridge Tramwavs Co.. IV. Buxton, I. | Chatham and District Light Railways Co., V. 
PAldeburgh, I. " i | Calverlev, ТА. | Chatham and Rochester, I. 
Alderlcy Edge and Wilmslow, Т. Camborne, Redruth and Wogan, П., IV. | Cheam (see Sutton, II.) 
: Aldershot, ]. ' Cambridge, I. | Chelmsford, I, 
7 pAldershot — Farnborough Tramways, IV. Cambuslang, I. Chelsea Electricity Supply Co., T. 


Aldrington (see pCannock, I. Cheltenham and Charlton King’s, II. 
Alloa, i (see Hos е), IA. Canteen, I. Cheltenham and District Light Railway Co., IV, 


Alnwick, I, pCanterbury and Herne Bay Light Railway Chepstow, I. 
Altrincham and Ashton-on-Mersey, Т. Cardiff, II., IV. [Co., IV . Chesham, I. 
Alverstoke (see Gosport, IA.) | Carlisle, П., IV. | Chester, II., IV. | 
Ambleside (see Windermere, 1.) Carmarthen, I. | Chesterfield, II., IV. 
pAnnfield Plain, ТА. а Carnarvon, І. it C ER ro 
Anstey $ 5 7 Carshalton (see Sutton, II. hippenham, I. 
е О ) Castleford (sce Calverley, &c.), ТА. о ТА. 

Ardsley, Eas Tog Caterham, I. -hiswick, I. 
iie т neuen шы Cavehill and Whitewell Tramway Co., IV. | Christchurch, II. 

i Central Electric Supply Co., I. Church Stretton, I. 


Ashington, IA. 


pape are being exlensicely — Ы 
fed throughout the country by all 


the most powerful methods of publicity. 

Contractors wishing to share in the re- 
sulting business should write at once for | 
supply of attractive advertising literature 
printed with their name and address, for 
circulating amongst buyers in their own 
districts. 


The General Electric Co., Ltd., 67, Queen Victoria St., London, FC. 
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Make, ‚‚ Ве CEN DONE а ше ии Сагог No. per of Boiler. | Make dg ; 
| д l ee Сз z°2 ™] Loco. ar. | о 
| | : "Ac Im айт 
Callender's, 7 | 550 | Rails, crown and S.D.,S.Tr.............] 10m 2 | ; Мм 2 | 
plastic bonds | Bored — ree ай | 67 
ad | Dominion! 0:50 950 | Rails with terminal D.D,S Tr... .... 4m 4D.TID Tar 2B&w “ring 
Copper Co.) 021 | | epin bonds | 51 `28.Т. |3. T. band’ 2 Clima; чу weer cy es 68 
| | | | gener Е | | 
м- eu i | 550 Rails with bonds S.D. radial ......... 1,23 2 | Hand and эел нура RUNI | 
je Callender's 0:5” and 500 На h Ch Comb bogie tr., d.d ps elec. ич | - 
а м x s wit 1 iVomb. car, etr., d.d. 4 T 
.es | & Glover's! | 0:35- Crown bnds, also 6'5 nong Fong box pie o: "ue a аа T Polline- и. Cas $00 | 79 
= ret. copper feeders ұр, 007 came ogie | (4 pow. & 8 neg, | 
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HULL 
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TEO COMPLETE 
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Price 28s. nett. 


ELECTRIC CRANES AND HOLS 


heir Design, Construction and A pplication. 


Ву H. H. BROUGHTON. 


А eomplete Work of Reference on the sub 
als entirely with the 
Cranes. 


900 to 1,000 Pages. 


Complete Prospectus on request. 


A LIMITED NUMBER OF PAGES AVAILABLE FOR ADVERTISEMENTS. 
a 


“THE ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON. | 


ELECTRIC TRACTION ON АШ E 
A GREAT WORK ss 
By PHILIP DAWSON “са |. n 


T жың 

Author of “ Electric Tramways and Railways їн] M 

" The Engineering and Electric Traction Pocket Book. Шм, 

= 2 ias 

Bound "На! Calf, Price 25s. nett. У 
Extra by (post (U.K.), Gd.: abroad, 1s. Gd. D 
о. Hes 
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Aberdare, I., ply, 
— Aberdeen, IL.. IV. 
Aberdeen Suburb: an Tramways Co Ги. 
Abertillery, | 
Abery stwith, 
| Accrington, "n ply 
Acton, I4. 
| Airdric (see Coatbridge 11.) 
Airdrie and Coat bri E Tramways Co., IV. 

pAldeburgh, I 
Alderley рс and Wilnslow, I. 
Aldershot, I. 
pAldershot F arnborough Tramways, IV. 
Aldrington (see Hove), ГА. 
АПоа, ІА. 
Alnw ich. I. 
Altrincham and Ashton-on-Merse у, M 
Alverstoke (see Gosport. ТА.) 
Ambleside (see Windermere, I.) 
| pAnnfield Plain, 14. 
Anstey (see p Leicester, 1V.) 
Г Arbroath, I. 

pArdsley, East and West, 14. 

Ascot, I, 

Ashington, TA. 
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Bunerana, Г. 

pBurgess НШ, I. 

Burnley, II., IV. 

Jurslem isee Stoke-upon-Trent, T: 
Burton and Ashbv, V. 
Jurton-on-Trent, I., IV. 

Bury, IL., IV. 

jury St. Edmunds, I 

зах, Г. 

Calverley, ГА. 


Camborne, Redruth and Шорап, I., IV. 


Cambridge, I. 
Cambuslang, I. 
pCannock, 1. 
Canterbury, I. 
pCanterbury 
Cardiff, II., IV. 

Carlisle, I., IV. 

Carmarthen, I. 

Carnarvon, I. 

Carshalton (see Sutton, 11.) 
Castleford (see Calverley, &c.), ТА. 
Caterham, I. 


Cavehill and Whitewell Tramway Co., 1Y. 


Central Electric Supply Co., I. 


and Herne Bay Light Railway 
[Со., IV. 
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Prices and Particulars from— 


Tug BASTIAN METER Co., LTD., 


Kentish Town, N.W. 


Telegrams: TRUEPENNY LONDON. 
Telephone: North 478. 
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Central Ireland Electric Power Co., ПТ. 

Central London Railway, VI. 

pohagford I. 

Charing Cross, Euston and Hampstead Rail- 
way Co., УТ. 

Charing Cross, ue End and City Electricity 
Supply Co., 

Charlton King's Ur Cheltenham, II.) 

Chatham and District Light Railways Co., V 

Chatham and Rochester, I. 

Cheam (see Sutton, II.) 

Chelmsford, I. 

Chelsea Electricity Supply Co., T. 

Cheltenham and Charlton King’s, II. 

Cheltenham and District Light Railway Co., IV, 

Chepstow, Г. 

Chesham, I. 

Chester, II., IV. 

Chesterfield, II., IV. 

Chichester, I. 

Chippenham, 1. 

Chislehurst, IA. 

Chiswick, I. 

Christchurch, II. 

Church Stretton, I. 


ГД 
—— она 


— ьа _ 


* (nOn m 


= 
e 


wm == 
ee e rnp m o (ы m 


Supplement to 
Febr 


— 


City of London Ё Tramways and Lighting 
City and South : 
Clacton-on-Sea, I 
pClacton—St. О: 
Cleckheaton, II. 
pCleethorpes, I. 
Cleveland and D 
Co., III. | ‚ | 
Clyde Valley Ejdhtsbridge Electric Light. 
Coatbridge and 2 | 
Colchester, IT, 1'ghtsbridge Е.Т..С. and 
Colne, II. C., I. 
Colne and Тгажсо., Ш. 
Colwyn Bay and 
Cork Electric Tr 
IV 


Cornwall Electri: 

County of Durh?urport Electric Tramway 

County of Londc | 

Coventry, I. 

Coventry Electri 

Cowes (see Newp 

Cowpen (see Blyt 

Crewe, I. 

Cromer, I. 

Croydon, II. ТУ. Northfield (Worcester) 

Cumberland Ele 

Dalkeith (N.B.),L. 

Darlington, II., 

Dartford, TI., IV: Co., V. 

Dartmouth, I. ower Co., III. 

Darwen, TI., IV.way Co., ТУ. | 

Datchet (see Slovire Railway, VI. 

pDawlish, I. 

Denny and Duni 

Derby, II., IV. 

Derbyshire and N 
Co., III 

Devonport and I 

Devonport and F 

Dewsbury, II. 

Dewsbury, Osset: 

Dollar, J [ford, IV. 

PDonaghadee, I. roby, Newtown and Lin- 

Doncaster II., Iwickshire Electric Power 

Dorking, I 

Douglas Souther 
of Man, V.) 

Dover, II., IV. 

PDromore, I. 

Dublin, I. 

Dublin and Luca 

Dublin United T 

Dudley, II. 

Dukinfield (see S. ІУ.) 

Dumbarton, 1I. 

Dumbarton Bu 

| Co., IV. 

Dumfries, I. 

pDundalk, I.  y., VI. 

Dundee, II., IV.cy, &c., ТА.) 

Dundee, Brough 
ways Co., V. 

Dunfermline anc 

Durham, ТА. 

Durham Collieric 

Durham, Count. 
Co., III. I, 


wick Electrical Co., IV. 


ay Light Railway, Ly, 
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London, I. 


London, Brighton and South Coast Railway, VI, 


London County Council, V. 
London Elec. Supply Corp., I. 
London United Tramways, Ltd., У. 
Londonderry, I. 

Long Eaton, I. 

Longton, I. 

Lothians Electric Power Co., III. 
Loughborough, I. 

Lowestoft, II., IV. 

Ludlow, I. 

Luton, II., IV. 

Lymington, I. 

Lynmouth (see Lynton, I.) 
Lynton and Lynmouth, I. 
Maghera, I. 

Maidenhead, I. 

Maidstone, II., IV. 

Malton and Norton, I. 

Malvern, I. 

Manchester, II., IV. 

Mansfield, II. 

Mansfield and District Tramways Co., ТҮ, 
pMansfield Woodhouse, I. | 
Manx Electric Railway Co., V. 


Mardy, I. 
Margate'and Broadstairs, II. (see Isle of Thanet, 
Market Drayton, I. [IV.) 


Маздап (see pPadstow, IV.) 

Melrose (N.B.), I. 

Melton Mowbray, I. 

Mersey Railway, VI. 

Merthyr Electric Traction and Lighting Co., IV, 

Merthyr Tydfil, II. 

Merton (see Wimbledon, I.) 

Metropolitan District Railway, VI. 

Metropolitan Electric Supply Co., I., III. 

Metropolitan Electric Tramways, ТУ, 

Metropolitan Railway, VI. 

Mevagissey, Г. 

Mexborough, I. 

‚ Mexborough and Swinton Tramways Co., II.,IV. 

Middlesbrough, I. 

Middlesbrough, Stockton and Thornaby Tram- 
ways Co., V. 

Middleton, II. 

Middleton Electric Traction Co., IV. 

Midland Electric Corporation for Power Dis- 
tribution, ITI. 

Midland Rly., VI. 

Milford-on-Sea, I. 

Minehead, I, 

Mirfield, IA. | 

Monkseaton (see Whitby, IA.) 

Monmouth, I, 

Montrose, I. 

Morecambe, I. 

Morley, I. 

pMorley, ТУ. 

Morpeth, I. 

‘Mossley (see Stalybridge, II., IV.) 

Motherwell, I. 

Mountain Ash, IA. 

Musselburgh, II. 

Musselburgh and District Electric Lighting and 
Traction Co., IV. 

pNavan, I. 


May, N Y 
ay, NOV | 
л, uly |. 


N ^nm 
ul a 


Neath, IA. 

Neath (Rural), I. 

Nelson, II., IV, 

PNewark, I. 

Newbury, I. | 
Newcastle ard District Electric Lighting Co., I. 
N ewcastle-on-Tyne Elec. Supply Co., IL, Ш, 
N ewcastle-on-Tyne (Corporation,) IL, IV. 
Newcastle-under-Lyme, Г. 

Newmarket, I. 

Newport and Cowes (I. of W.,) I. 

Newport (Mon.), II., IV, 

Newquay, I. 

Newton Abbot, I, 

Newtown (see pLeicester, IV.) 
Northallerton, I. 

Northampton, I., V. 

North Eastern Railway, VI. 


North WesternElectricity and Power Gas Co., III. 


Northfleet (see Gravesend, II.) 
Northfield (see pKing's Norton, IV.) 


NorthMetropolitanElectricPowerSupplyCo. Ш. 
NorthWales Electric Power and TractionCo. III. 


Northwick, I. 
Northwood and Ruislip, IA. 
Norton (see Malton, I.) 
Norwich, I., V. 
Nottingham, II., IV. 

Notting НШ Electric Lighting Co., I. | 
PNottinghamshire and Derbyshire Electric 
Tramways Co., IV. 

Nuneaton, I. 
Oban, I. Р 
Ogmore Valley, І. 
Oldbury (see Smethwick, II.) 
Oldham, II., IV. | [Co., IV. 
Oldham, Ashton and Hyde Electric Tramways 
pOrmesby, IA. 
pOrmskirk, I. [IA.) 
Ossett (see Dewsbury, IV., and Calverley, &c., 
Oswestry, I. 
Oxford, I. 
pPadstow—Bedruthan and Mawgan, IV. 
Paignton, I. 
Paisley, II. | 
Paisley District Tramways Co., IV. 
Pangbourne (see Whitchurch, I.) 
Partick, I. ‘age, I 
pPateley Bridge, I. 
Pemberton (see Wigan, II. and IV.) 
Pembroke (Ireland), I. 
Penarth, I. 
Pendlebury (see Swinton, IA.) 
Penrith, I. f 
Perth, II., Ce 
Peterborough, П. | А 
Peter borough Electric Traction Co., IV. 

uth, II., IV. | 
PI mouth, Stonehouse and Devonport Tram 

ways ia IV. | 

Pontypool, I. 
Pontypridd, II., IV, 
Poplar, I. - 

ishead and District, I. 
P eie Beddgelert and South Snowdon 


il IV. e е 7 
Pree Horndean Light Railway, IV. 


Portsmouth, I., V. 
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pPortsmouth— Hayling Island, IV. 
Potteries Electric Traction Co., V. 
Prescot and District, II. 

Preston, I., V. 


Provisional Orders Transferred, TA. and IT. 
Provisional Orders Undev eloped, ТА. and a 
Pudsey, IA. 

Queenstown, I. 

Radcliffe, IT. 

Ramsbottom, IA. 

Ramsgate, I. 

Rathmines, I. 

Ravensthorpe, IA. 

Rawtenstall (II. and ТУ.) 

Reading, I.,V. 

pRedcar, IA. 

Redditch, I. 

Redruth (see Camborne, IF., IV.) 
Reigate, I 

Rhondda, v. 

Rhyl, I. 

Richmond, I. 

Rochdale, II., IV. 

Rochester (see Chatham, I.) 

Ross (Hereford,) I. 

Rotherham, II., IV. 

Rothsay, I 

Rothsay Tramways Co., V. 

Roundhay, I. 

Rugby, IA. 

pRugby and District Light Railway Co., IV. 
Ruislip (see Northwood, IA.) 

Rutherglen IA. 


_ т 


+. 
pPreston, Horwich, апа Chorley Tramways С} = 


4 с 22224 


CHAMBERLAIN 


WATT HOUR. 


AMPERE HOUI 


PREPAYMENT. 


ALTERNATE. 


SWITCHBOARI 


Underground Railways Co. of London, VI. 

Uxbridge, I. 

Ventnor and Bonchurch, I. 

Wakefield, I. 

Wakefield and District Light Railways Co., 

Wallasey, П., IV 

Wallington (see Sutton, II.) 

Walsall, II., IV. 

Walthamstow, II., IV. 

Walton (see Woybridge, I.) 

Walton-on-Naze (see Felixstowe, I.) 

Walton-on-Naze Pier, IV. 

Warrington, II., IV. 

Warwick, II. 
Elec. Co., IV.) 

Waterloo and City Railway, VI 

Watford, I. 

Wednesbury, I. 

Wellingborough, I. 

pWembly, ТА. 

Wemyss and District Tramways, V. 

West Bromwich, II. 

PWest Cumberland Tramways Co., IV. 

West Ham, II., IV. 

West Hartlepool, I. 

West Kirby (see Hoylake, I.) 

Westminster Electric Supply Corporation, I. 

Weston-super Mare and-District Electric Supply 
Co., II., IV. 

Weybridge and Walton, I. 

Weymouth, I. 

Whitby, I. 

Whitley and Monkseaton, IA. 

Whitchurch and Pangbourne, I. 


(see Leamington and Warwick 


g Tele phone. 
"Book T overhead lines 
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lication. 
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Whitchurch, 14. 

Whitehaven, I. 

Willesden, IA. 

Wilmslow (see Alderly Edge, I.) 

Wigan and Pemberton, II., IV. 

Wimbledon and Merton, I. 

Winchester, I. 

Windermere and Ambleside, I. 

Windsor and Eton, I. 

pWisbech, I. 

Wishaw, IA 

Witney, I 

Woking, I. 

Wolverhampton, II., IV. 

Wolverhampton Dist. Elec. Tramways, IV. 

Woolwich, I. 

Worcester, II. 

Worcester Electric Traction Co., IV. 

Worksop, I. 

Wormit, I. 

Worthing, I., IV. (p) 

Wrexham, II. 

Wrexham and District Electric Tramways, IV. 

Wycombe, I. 

PYardlev, I. 

Yarmouth, II., IV. 

Ynysybwl (sce Mountain Ash, IA.) 

York, II., IV. 

Yorkshire Electric Power Co., III. 

Yorkshire (Woollen District) Electric Tram- 
ay, IV. 

Yorkshire (West Riding) Tramways, V. 

Ystradgynlais, I. 
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Descriptions c 


STATION, TION, Ton | 
Alderley A Wilnmslaw а о ees at BL 
Tilers Comps i and Waterloo | 56 
Alnwick ............ м Р 
Arbroath а... НН 5 
Ascot Gas & Elec. Со. +... А 
Banbury & Dist. Co. 1-----... 6 6 
Darnéd нанава бея мгу eee i 
BR. doter ri eese dE 
Berwick em rtm Е 
Birkenhead ............ (Company) 
|, ПЕР е 53 
BIA. онаа еы Corporatiori ... О 
Bridhngtom әзе. Иран "n 
ШИШИЙ cese acus Ар hebes | 43 
Bromley & Chisl'h'rst «erm 25 
Buxton .............. аа f Z 
Cambridge .......... \ zt 
‘Canterbury ........3... i { E 
Carnarvon s.s.s... | us 
Chepstow... OAT “poration. ...... E 
Chichester ......,..:.: сігіс Railway {| 12 
Сотер «c ы АЫ бев | 56 
Dalkeith т ; © 
Dorking ..... а i 
а e Ra 

hitewell Tram 56 
Eastbourne ......... { : 
Edinburgh ..... ..-... 4 
Falkirk сене 
Faversham ......-.+++ lon Railway ^ 
Folkestone .........*** АЕ 
| 
Frome ........ ees | 53 
ss, Euston and| 59 
ead Му. 
А 49 
Glasgow 26 
| 29 
uth London | | 48 
GOVAN .. mmm | 
Grantham -seese E 
usi iie sevi жа» 2: 
Guernsey ... n 52 
Hartlepool (Northern «eerte nnn th 
Counties Co.) хоро фу освоите { | 42 
HENE ааа 26 
Harbfürd: аныз Peres ees E: 
Heston & Isleworth etet sia 
Hornsey ...«e Lue e 0$ 
55 
Hull CCEPIT, "id TERT 28 
Ilfracombe ; | 
Ingleton не T 
Kenda oughly Рону & 57 
Kilmaleom „е " 
King IAEA We e i 55 
Leeds О ИКОТА 55 
Leicester VET AU 127 ЭРТАШ АН ое MA: 
London —Battersea..;,, GEORGE TUCKER, 
Bermondsey 
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238, 726 
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556, 451 
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A-0090 -fN)MeoOo 
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Their Design, Construction 
and Application. 


By H. H. BROUGHTON. 
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issued once a month with THE ELECTRICIAN 
regularly since September, 1906, has become 
familiar to our readers. It has offered us an 
opportunity of dealing more adequately with 
manufacturing developments and electrical industrial pro- 
gress than we could have done in the ordinary columns of 
Tug ELECTRICIAN. We have published from time to time 
special numbers of the [INDUSTRIAL SUPPLEMENT, which 
we have been pleased to note our readers have kept by 
them as records of work done in special branches of the 
industry. This has been noticeably the case with the 
“ Flame Arc Lamp," “ Ironclad Switchgear,” “ Centrifugal 
Pumping Plants" and “ Petrol and Paraffin Engine " 
Supplements. Аз a monthly feature of Tug ELECTRICIAN 
the INDUSTRIAL SUPPLEMENT has benefited from the fact 
that it has been a detachable publication which could be 
kept separately on file for reference. 

Our experience with the monthly Supplement, extending 
as It has done over four years, has persuaded us that there 
is too long an interval between one issue and the next to 
admit of our doing full justice to the numerous pieces of 
new apparatus, new installations and new devices which 
come before us for notice. A fortnightly Supplement, we 
have decided, would labour under much the same dis- 
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advantage, and we have not, therefore, made the experiment 
of issuing the Supplement at such intervals. 

After careful deliberation, we have come to the conclusion 
that a weekly CoMMERCIAL AND INDUSTRIAL SUPPLEMENT 
will be even better appreciated by our readers. This 
should appeal both to the Manufacturer and to the: 
Electrical Engineer, either їп Consulting, Central Station 
or Contracting service. То the Manufacturer it will present 
a ready medium for prompt detailed notice of his most recent 
products. We use the term “ ready " advisedly, because 
we are not only the publishers of Tug ELECTRICIAN, but 
we print the paper at our owncentral works. This enables 
us to deal with such matters up to a much later hour in 
the week than is possible bv those who are not so favour- 
ably placed. In recent years Manufacturers have incurred 
considerable outlay in giving publicity to their products 
by means of circulars, &c. These are naturally compiled 
and issued as soon as the particular piece of machinery or 
apparatus is ready for market. The weekly COMMERCIAL. 
AND INDUSTRIAL SUPPLEMENT to Tue ELECTRICIAN will 
afford Manufacturers a very convenient medium of dis- 
tribution. As soon as they are in a position to acquaint 


buyers of this class of commodity they can arrange for 
publicity i in the shortest possible time in the COMMERCIAL. 
AND INDUSTRIAL SUPPLEMENT. 

The Central Station Engineer, the Consultant and the 
Electrical Contractor, on the other hand, should appreciate 
the facilities which the new arrangement of the Supplement 
will afford them of keeping in touch with manufacturing 
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progress. Whatever the Manufacturer may think to the 
contrary, the prospective electrical buyer is tiring of the 
circular. He seldom, if ever, opens the huge budget of 
trade literature of this particular variety which finds its 
way to his office, It is only when some specially prepared 
&nd expensive publication reaches him that he is willing 
to retain it and find a place for it somewhere on his book- 
shelf. By reference to the weekly CoMMERCIAL AND 
INDUSTRIAL SUPPLEMENT to THE ELECTRICIAN he will keep 
himself in touch with the latest phases of manufacturing 
progress, and this he can do by merely turning over the 
pages of his weekly issue of THE ELECTRICIAN. 

The Supplement in its new form, although bound up in 
THE ELECTRICIAN, is readily separated and is separatelv 
pazed. 

We appeal not only to the Manufacturer and the Agent, 
but also to the Station Engineer, the Consulting Engineer 
and the Contractor to assist us in this enterprise; the 
Manufacturer Бу the supply of the latest information 
regarding his different products, the Consultant. and the 
Contractor by comments and opinions on what is happening 
in the operating field. 


THE “ PHAROS " STOVE. 


The makers of both coal and gas fires are endeavouring to 
interest the public in a combination pattern of stove which can 
be used for both heating and cooking. One of the latest coal 
grates is capable of adaptation either to the requirements of an 
ordinary dining-room fire or of those of the regular pattern 
kitchener. This has been done to meet the demands of the 
medium-rent householder, who uses his kitchen as a dining 
room and who does not like to see constantly in the grate the 
unsightly kitchen stove. 

The electrical industry evidentlv appreciates the importance 
of this class of buver, and is making attempts already to in- 
terest him in a pattern of electric stove which is conveniently 
adaptable for both heating and cooking. One of the first 
makers of a standard range of electric heating apparatus to 
come into the market with a combination stove is Messrs. O. C. 
Hawkes, whose patent induced draught stoves have been 
before the electrical industry for some years. We illustrate 
herewith this combina- 
tion stove, which has 
been appropriately 
nained the “ Pharos.” 
It will № seen to 
consist of a central 
section which 1s fitted 
with horizontal 
heating elements and 
two side sections 
which are surmounted 
bv hot-plates. Тһе 
general design is upon | | 
artistic lines, and TN | и.“ A 
such as every house- % | | 
wife would be pleased | ор 
to have in the best “ Рнлкоѕ " Stove USED WiTH DuTCH Oven. 
room. The central 
section is fitted with an ornamental perforated and hinged door 
which can be lowered so as to expose the horiZontal heating 
elements. In this position it serves as а ledge for a dutch oven 
in which meat or аһу other article of food tan be roasted or 
grilled as the case may be. Іл this lowered position the door 
mav also be used to allow the greater amount of heat being 
thrown into the room when the stove is used as a radiator. 

Each, of the hot-plates is fitted with a hinged cover, which is 
perforated with an ornamental design. When these covers are 
raised the plates are exposed, and a kettle or saucepan can be 


== 


placed on them for ordinary boiling operations. One or both 
of the plates can be used at a time. The stove is provided 
with switches which are sunk into the metal work and give 
control of the central heating element and also each of the 
hot-plates. When all these are switched on the maximum 
energy of 2,500 watts is demanded. 

There is a ledge between the two hot-plates and immediately 
over the central section which can be utilised for keeping food 


* PHAROS " STOVE SHOWING BOTH BOILING PLATES IN USE. 


warm in a dish or for heating plates. The stove is being put 
on the market at the moderate price of £4. 4s., and in view of 
the facilities which it offers for both heating and cooking, in 
should have a ready sale. It was exhibited by Messrs. E. 
Rivers Smith at the Hampstead Electrical Exhibition, held 
by the Borough Council under the auspices of the electrical 
department last week. Mr. Smith informed us that he had 
sold a number of stoves, and had had many interesting inquiries 
during the course of the exhibition. 

Messrs. O. C. Hawkes have also developed a less expensive 
form of stove, known as the “ Phoebus,” which is smaller than 
the ‘ Pharos," but which can be employed both as radiator 
and cooker. The front can be lowered so as to use a dutch oven 
and the top is hinged for folding back so as to expose the hot- 
plate. Suitable control switches are provided similar to the 
“ Pharos " stove. 


THE HAMPSTEAD ELECTRICAL EXHIBITION. 


We referred in our last issue to the opening of an exhibition 
by the Electrical Department of the Hampstead Borough 
Council, and enumerated the principal items of interest which 
were on view. The exhibition was well attended, and Mr. 
G. H. Cottam and his assistants anticipate a useful return for 
their efforts during the coming lighting season. The exhibits 
were representative of most of the types of electricity consuming 
devices, but they were especially so in regard to cooking and 
heating apparatus. We have always urged that too much 
emphasis cannot be laid on practical demonstrations of those 
electricity consuming devices with which the average electric 
light consumer is apt to be unfamiliar. The many exhibitions 
which have been held from time to time will have donesomething 
to remove the popular impression that electricity can only be 
emploved for lighting purposes. There is a good deal more 
than this to be done, and not only must the consumer be in- 
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formed of the other advantages of electrical energv, but the 
actual apparatus must be demonstrated time and again. 

We still have to deplore the high cost of electric cooking and 
heating apparatus, and this is undoubtedly the principal 
barrier in the way of rapid progress. The exhibition, however, 
indicated that makers of electric cooking and heating appa- 
ratus are moving in the right direction so far as design is con- 
cerned. In another column we refer in deatil to some new 
forms of electric heaters and cookers, and from the particulars 
given it will be seen that the gas people are not going to have 
matters all their own way. We have especially in mind the 
new combined cooking and heating stoves bv which it is pos- 
sible for the small householder to introduce into the living 
room, which is usually also the dining room, a type of range 
which can be employed for both the warming of the room and 
the ordinary light cooking operations which are not always 
confined to the kitchen. — 

The electrically-driven vacuum cleaner is another useful 
domestic appliance which was shown to advantage at the 
exhibition. Here again price is apt to limit sales, but there are, 
of course, many well-to-do householders who are acquainted 
with a spasmodic vacuum cleaner who would welcome a cleaner 
of their own. The machines offered for sale have the advan- 
tage of being built on standard lines, so that spare parts can 
easily be had and the cost of the upkeep of the machine reduced 
toa minimum. On the score of energv consumption, of course, 
the vacuum cleaner is highly economical, and for this reason 
should specially appeal. 

The electric iron was demonstrated under factory conditions 
at the exhibition, but was none the less impressive on this 
account. The average housewife can appreciate what an iron 
can do when she is shown how fancy dresses, laces and some of 
the lighter materials are operated upon. At the same time, 
she is given an opportunity of observing how serviceable the 
electric iron is for the heavier duties of the household. 


“TRICITY " URNS. 


The Berry Construction Co. had a comprehensive “ Tricity ” 
exhibit at the Hampstead Electrical Exhibition. In addition 
to their standard lines of '* Tricity " cookers, they were show- 


ing a new range of urns for coffeehouse and restaurant use. 
These have been 


developed with the 
idea of meeting a 
demand which 
originally arose in 
“TRICITY ” the mining district. 
Urn озер ох The urn is made in 
2-gallon size, and 
is 18 in. high by 
7} in. in diameter. 
The adjoining illus- 
tration gives an 
idea of its general 
appearance. .With 
the switch of the 
" Tricity” cooker 
' in the high position 
2 gallons of water 
can be brought to 
the boil from cold in 
about 70 minutes, and can be mainatined at boiling point with the 
switch on the low position. As water is drawn off from time 
to time the urn is filled up and the switch again put to high to 
bring the water to the boil quickly. If the urn is filled with 
cold water overnight, and the switch left on the low position, 
the two gallons will be found to be at boiling point in the morn- 
ing. The urns are made in an expensive quality of copper and 
а cheaper pattern of tinplate. 


EXTENSION 


COOKER. 


SUPPLEMENT to “The Electrician," October 14, 1910. 4. 


: M сай T 


> " a ` і y 
ааа > - 


The Sterling Telephone & Fiectric Co., Ltd., 200, Upper Thame 


э &trest, London, Е.С. Worke: Dagenham, Essex. 
hann E al 


COUNTRY HOUSE LIGHTING. 


The average country house is generally far removed from all 
sources of both gas and electricity supplv, and the residents 
must either use oil lamps or instal their own electricity or gas 
generating plant. In regard to the latter, strenuous efforts have 
been made in recent years to persuade country gentlemen to 
put in so-called automatic non-explosive, non-polsonous, non- 
smelling and, in fact, non-everything gas plants. But electric 
lighting has obtained such a firm hold in the great cities and 
towns, and, moreover, the country gentlemen nowadays know 
so much of town life and its conveniences, that he feels he 
must have a replica of them in his country house. 

Two developments have recently contributed towards 
making the success of country house electric lighting abso- 
lutely assured. These are the introduction of the metal fila- 
ment lamp and the perfection of the high-speed petrol-paraffin 
engine. By the use of the first-mentioned, not only is the illu- 
minating unit increased in intensity, but Its energy-consuming 
properties are enormously reduced. This means that a much 
smaller generating plant will illuminate a greater number of 
lamps. In regard to the petrol-paraffin engine, the high speeds 
at which this can now be run brings into the field the compact 
and handy high-speed dynamo, which may be direct-connected 
to the engine itself. The entire plant can be put down on a 
single bedplate; and belts, flywheels and other mechanical com- 
plications are dispensed with. | | 

These facts are evidently appreciated bv the General Electric 
Co., who have developed a number of useful country house 


G.E.C. P&TroL ENGINE AND“ Уитох ” DYNAMO ков COUNTRY HOUSE LICHTING, 


lighting sets for operation in conjunction with Osram lamps 
and other G.E.C. apparatus. It will be seen from our 
illustration, which shows a vertical petrol-paraffin engine direct- 
coupled to a Witton dynamo, that the plant occupies the abso- 
lute minimum of space. The ignition is appropriately en- 
trusted to a magneto, which is driven directly from the lay shaft 
We regard magneto ignition as an absolute necessity on country 
house electric lighting engines. Other forms о! ignition 
require too much attention for it to be placed confidently in 
the hands of the gardener or stableman; who is usually entrusted 
with the running of the plant. 

Those electrical contractors in the country districts who are 
in a position to obtain business of this character should apply 
to the General Electric Co. for Bulletin No. 4, which will 
be found to contain a large quantity of useful information. 


KELVIN AND WHITE AMMETER AND VOLTMETER. 


А compact piece of equipment for testing work, known as the 
combined S.R. ammeter and voltmeter, has recently been 
placed on the market by Messrs. Kelvin & James White. This 
instrument consists of a sensitive millivoltmeter, which is fitted 
in a polished wood box. Sufficient terminals, plugs and 
switches are provided to enable the various tests to be carried 
out very easily. An important point is that all the shunts are 
fitted into the instrument box, with the exception of the 750- 
ampere size, which is carried in a small separate case. A plan 
of the instrument showing the internal connections is given in 
the accompanying diagram. 

The instrument has a scale of 150 divisions, and is provided 
with a mirror below the pointer, to enable accurate readings to 
be obtained. The coil is connected, as 
shown, across the terminals of a double- 
pole switch, marked “ amperes” and 
“ volts.” 

Wben the instrument is used as a 
voltmeter the circuit to be tested is 
connected to the two terminals marked 
“ volts," and the switch is turned to 
“volts.” Six sockets are provided at the 
left-hand side of the instrument, and a 
plug is emploved for plugging into the 
various sockets, according to the voltage 
to be measured. With the plug in the 
lowest left-hand socket, the range of 
the instrument is from 0 to 0-15 volt, 
the value of each division being 0-001 
volt. The other sockets, taken in 
succession, have ranges of from 0 to 1:5, 0 
to 15,0 to 150, 0 to 300, 0 to 600 volts, 
Ё the constants per division being 0-01, 
* 01, 1-0, 2-0and 4-0 volts respectively, thus 
“e . giving a total range of 0-001 volt to 600 

+ Volts. As a precaution against damage 
29 to the instrument, it is advisable always 
to keep the plug in the 600-volt socket, 
and to decrease the range gradually 
until a sufficiently sensitive reading is 
obtained. 


e 


SUPPLEMENT to '' The Electrician,” October 14, 1910. 


5 


When used as an ammeter a shunt of suitable range is con- 
nected in the main circuit ; the flexible leads supplied are con- 
nected to the terminals marked “ amperes," and the switch is 
turned round until the word “ amperes ” appears opposite the 
notched indicator. On the cover of the instrument will be 
found the value per division of the scale with the different 


shunts. This is given to facilitate the reading of the instru- 
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KELVIN AMMETER AND VOLTMETER. 


ment. Four shunts are provided, having ranges of 0 to 1.5, 
О to 15, 0 to 150, 0 to 750 amperes, the constants per division of 
the scale being 0-01, 0-1, 1-0 and 5 amperes respectively, so that 
а total range of 0-01 to 750 amperes can be obtained. ` 

| А very wide range of uses is covered by this instrument, and 
1$ has an extended application among engineers of all classes. 


ELECTRIC HUMIDIFIER. 


The electric fan has for a long time enjoved considerable 
popularity as a device for distributing cooling breezes. One of 
Its latest applications is for supplying moist fresh air. In this 
connection 16 1s important to note that heated air of a room 
only contains 10 per cent. relative humidity, whereas for 


hygienic reasons it should contain 
a bout 50 per cent. of moisture. Messrs. 
Purcell & Nobbs have patented an 
apparatus which they have termed the 


Electroyl Humidifier, and thev recom- 
mend this for Increasing the humidity 
of the air. The device 
comprises an electric fan, 
which is mounted in a 
nickel- plated perforated 


à steel housing over ап 
! evaporator 
aa 
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which is sus- 
pended a cir- 
cular asbes- 
tos web. The 
air is drawn 
in by the fan 
through the 


perforations аё the top of the housing, and forced out through 
the asbestos fabric, which is constantly saturated with moisture 
as long as there is апу water in the bowl. Ву the addition 
of a suitable perfume to the water a pleasant odour can be 
distributed about the room. The motor absorbs only 10 
watts, and can, therefore, be connected to an ordinary lamp 
socket. The humidifier is especially useful for smoking rooms 
in hotels and cafes. | 
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SOME ELECTRICAL QUERIES. 


We do NOT offer prizes for Answers to the following Questions. 
Will there be a big reduction in the price of metal lamps this 


season ? 
When will Manchester Corporation make use of its arc light- 


ing cables ? 

When will British electrical manufacturers combine in mutual 
interests ? 

Is is true that the new G.P.O. generating station on Thames- 
side will be opened this vear ? 

Why are flame arc lamp makers so well acquainted with the 
inefficiencies of their rivals’ lamps ? 

When will Mr. Martin Blair be joining the staff of the 
Brentford Gas Company ? 

What are the electric power companies in various parts of the 
country really charging for electrical energy ? 

What surprise has Mr. Christie in store for the Т.М.Е.А. at 
Brighton next vear ? 

Is it true that there will shortly be a boom in suction yas 
plants ? 

Have the supervisors at the new Glasgow telephone exchange 
received their roller skates vet ? 

Will Mr. Lackie be in favour of handing over the profits of 
the Smoke Abatement Exhibition for the relief of the rates ? 

What is Mr. Edison doing with his new accumulator, and 
when will he fly with it ? 

When will the gas people give us really reliable figures re- 
garding the Westminster lighting contract ? 

Is it not time that trackless trolley deputations to the Conti- 


nent ceased ? 
What will be the market value of our gas contemporaries ш 


ten vears' time ? 
How long before electrical manufacturers give up circu- 


larising ? 

How many members of the E.H.5. attend the annual 
meeting ? May we have “ God Save the King " played before the 
concerts this season ? | 

When will Mr. McBean join the staff of ` Punch,” or can the 
Hampstead Borough Council mains department not spare him 
yet ? 
^ Will the first conversazione of the Manchester Local Section 
be a success, and if it is, will the mammoths at Cromwell-road 


be transferred to the Whitworth Institute ? 


THAT SUB-MARINE TURBINE. 


There's a Turbine safely resting at the bottom of the sea, 
And of all the makes of Turbines that's the onlv one for me; 
For it there is simply static, as all Turbines ought to stay, 
While reciprocating engines grind out juice bv night and day. 
There are many of us trying hard our Turbine sets to sell, 
But why should we anticipate the fast approach of ? 

If vou are set on making them, well make them just to keep, 
Or better, let them circulate 'tween Test House and Scrap-heap. 


You can't be alwavs certain that a steamer will get lost, 
Nor on that vessel that you'll have a set for Messrs. Frost. 
Though if vou could be sure of it, it would be grand, I say, 
To sell them one a month, and let the underwriters pay. 
THAT Turbine nevermore can cause anxietv to us, 

For where it rests 10 fathoms deep there'll be no smell or fuss, 
Its C?R large losses are sea squared, and well I know 
Stray currents of the ocean rock it gently to and fro. 

It fears no hysteresis, and the eddy currents play 

Around it, but NOT IN IT, as they used to vesterday. 

It wants no lubrication and it never need excite, | 

It sticks to € without ER, and by the powers it's right. 

It now is safely water-cooled and never will get hot, 

In fact, it altogether bas an enviable lot, | 

It's paid for, and of all its kind it is THE ONE machine 
That ne'er will hear itself miscalled a curs¢d old has-been. 


E. L. H. 
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То the Trade! 


BY APPOINTMENT. 


BY APPOINTMENT 


We Beg to acquaint the Trade 


with an arrangement which we have concluded with the Edison & Swan 
United Electric Light Co., Ltd, under which our well-known “GRAL” 
Metal Lamp, hitherto manufactured abroad, will be supplied by them. 
A very large contract is the basis of this arrangement. The Lamp 
will be manufactured entirely at the Ediswan Ponder's End Works and 
will be identified by the Trade Mark | | 


BY APPOINTMENT 


Large stocks are now available at our Lcndon Stores. New Lists are 
псу beirg mailed to our customers. If you have not alrezdy received a 
copy write for one to-day. | 
Lamps are highly efficient and of exceptional strength 
Ar and brilliancy. 
М” PRICES. AFFORD THE CONTRACTOR AN ADEQUATE 
PROFIT AND ARE STRICTLY MAINTAINED. 


QU 6 


У АРРАМТЫСМТ 


WE SELL TO THE TRADE ONLY AND DO NOT GRANT DISCOUNTS TO CONSUMERS. 


Let us quote for your Season ‘s Requirements. 


The ARMORDUCT MFG.CO, Ltd. 


Head Offices: 11, FARRINGDON AVENUE, LONDON, ЕС. 
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And at “ Bathurst Works," 
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SIEMENS AT THE HAMPSTEAD EXHIBITION. 


One of the largest and most complete stands at the Hamp- 
stead exhibition was that of Siemens Bros. & Co. and Siemens 
Bros.' Dynamo Works. А special effort was made by both 
firms to demonstrate in the most popular manner possible the 
advantages of the O.S. wiring system and the various uses of 
Tantalum lamps. | 

Through the courtesy of both firms the technical press were 
given special facilities for viewing the exhibit, a party being 
taken down to the exhibition and entertained to luncheon on 
Friday last. Mr. G. H. Cottam was in the chair, and in a few 
words explained that the exhibition was doing verv good work, 
and that he heartilv anticipated excellent results from their 
efforts. He referred in appreciative terms to the efforts of 
his staff, particularly of Mr. Savers, of the mains department, 
who had carried through most of the ‘detail work of the 
exhibition. 

Coming now particularly to the Siemens exhibit, a good idea 
of the arrangement of the stand is shown in the adjoining 
illustration, This is taken from one end, and brings out the 
display of Tantalum lamps and fittings, and also the arrange- 
ment of the O.S. wiring. We referred in some detail in our last 
issue to the new O.S. wiring list which has just been issued. 
We would again remind our readers of the 7/16 size Stannos 
wire which is now available for feener work in lighting installa- 
tions, and also for motor feeders. At the exhibition several 
types of new Stannos joint boxes were shown. One of these 
can be used on the outside of а building for the reception of the 
service cable and for branching off Stannos feeders for the 
supplv of rows of houses. This joint box makes ample pro- 
vision for earthing the sheathing cable and also for the adequate 
sealing in of the ends. 


SIEMENS STAND AT THE HAMPSTEAD EXHIBITION. 


The Tantalum lamp display included a quantity of holophane 
fittings, which were all wired up and could be switched on 
either separately or togehter so as to demonstrate the illu- 
minating effect. We understand that Messrs. Siemens are 
experiencing a brisk demand for holophane glassware for use 
in connection with Tantalum lamps. 


MINING PANELS. 


. The improvement of existing apparatus and the design of 
new equipment for mining work still goes on apace, until 
within a short time we may expect a period. when everything 
will be as good as it is possible for it to be. Among the firms 


who are doing a great deal of work in this direction may be: 


mentioned Messrs. А. Revrolle, of Hebburn-on-Tyne. Atten- 
tion may be called to a tvpe of mining panel now being manu- 


factured by them in large quantities, and the design of which is 
such that the isolating switch cannot.be opened until the corre- 
sponding oil switch has been put to the “ off ” position, while 


REYROLLE SwitcH PANELS. 


the oil switch in turn cannot be put “ on ” while the isolating 
switch is in the “ off " position. Each door is also inter-locked 
in such а way that it cannot be opened until all pressure has 
been cut off the panel by the isolating switch. In the illustra- 
tion the cover of one of the isolating switch chambers has 
been removed merely in order to show the internal con- 
struction. These panels сап be designed to accommodate 
current and potential transformers, and the fronts can 
be fitted with any combination of instruments required. 

An interesting type of switch fuse box, which was 
introduced by Messrs. A. Reyrolle some years ago to 
meet the demands of the large power supply companies, 
is enjoying, we understand, a large and increasing 
sale. Е 

These apparatus have fire-proof lining and all 
current-carrying parts are mounted on porcelain or 
slate. Thev are intended primarily for use as fuses, 
but thev possess the great advantage of requiring no 
further switch in circuit, as opening the lid withdraws 
from all connection with the line the parts which it 13 
necessary to handle when replacing the fuse. The fuse 
wire is enclosed in a fire-proof tube, thus rendering, 1t 
is claimed, the apparatus capable of dealing with 
dead shorts. These fuses are made in either single, 
double or triple-pole pattern, and in capacities up to 
100 amperes. 


SOME NEW ELECTRIC HEATERS. 


We have already remarked upon the activity of makers of 
electrical heating apparatus in the introduction of new types 


and designs. Messrs. Purcell & Nobbs, who had a stand at. 


the Hampstead electrical exhibition last. week, have developed 
numerous forms of special heaters which are of considerable 
interest. One of these is a window warmer, and is shown 
herewith. It is an ordinary resistance heater surrounded by 
perforated protecting grid and mounted on supporting feet. 
This has been found useful for a variety of purposes. It is 
most valuable as a window warmer, being placed immediately 
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at the base of the large plate glass shop windows. It ошу con- 
sumes 100 watts, but with this energy consumption sufficient 
heat is emitted to keep the window free from steam at all 
times. The warmer is 40 in. long and 7 in. high by 3$ m. deep, 
and weighs 7 lb. We understand that a brisk business is being 
done among shopkeepers. The same pattern heater has proved 
valuable in greenhouses and conservatories. In this case it 1s 
used to take the chill off of the air entering the greenhouse 
through an open window. It can be conveniently fixed in 
anv desired position either above or below the window, and its 
moderate energv consumption merits its installation for this 
class of work. 

Messrs. Purcell & Nobbs have 
also introduced a line of Isolite 
plate-warmers. These comprise 
a resistance heating element 
placed between two plates of 
insulating material which is 


The heating unit is laid in a 
moulded hollow in the material, 
and by the removal of a few 
brass screws it can be easily 
renewed at small cost. The 
Isolite plates are fitted with sup- 
porting feet, and the device is 
eminently suitable for table use. 

One of Messrs. Purcell & 
Nobbs' most recent novelties 18 
the' application of the electric 
heater to the “ Tobin” venti- 
lating tube. This form of ven- 
tilator has been installed in 
manv places, but it is usually 
objected to on account of the 
unpleasant 'draught which it 
creates. "This disadvantage 1s 
removed by fitting into the air 
wav an electric heater, which 
not only warms, but also freshens up the air entering the room. 
This form of heater is, of course, a fixture, but it can be supplied 
in ornamental patterns so that it is not an еуезоге in a room. 
The energv consumption is from 500 to 2,500 watts, according 
to size. Full particulars of these new heaters will be supplied 
on application to the manufacturers. 


ELECTRIC ** Товіх TUBE. 


HOLOPHANE GLASS. 


The electrical industry has been familiar with holophane 
reflectors for nearly two decades. They were introduced in 
connection. with carbon electric incandescent lamps and 
attracted considerable attention. Strangely, they did not 
appeal to that wider section of the public which is after all, 
or at any rate should be, keenly interested in economical 
illumination. The last five vears has witnessed extraordinary 
and rapid developments in electrical illumination, mainly due 
to the advent of the metal filament lamp, and as a conse- 
quence the question of the efficient distribution and diffusion 
of light has received much greater attention than formerly. 

One of the first supplv houses to get into the operating field 
is Simplex Conduits (Ltd.). who have just issued an attrac- 
tively prepared catalogue setting forth the advantages of holo- 
phane illumination. The letterpress of this list is devoted to 
some technical considerations of holophane glass and an expla- 
nation ofits principles. А study of this should bring conviction 
to the doubter The remainder of the list 18 made up of 
numerous pages of delightful artistic fittings, in each of which 
some form of holophane glass reflector is employed. The 
illustrations give a good idea of the attractive manner in which 
an electric lamp can be employed in a highly efficient form 
of glass reflector. The sphere and bowl fittings appeal to us 
especially, because they entirely enclose the lamp and protect 
it from dust and dirt. The bowl or sphere reflectors can be 
cleaned from the exterior without disturbing the lamp inside. 


capable of conducting heat. . 
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We have ourselves seen the beautiful effects which are 
obtained from this class of illumination, and there can be no 
doubt that it is greatly in advance of any form of lighting in 
which exposed filaments and lamps are emploved inside bell- 
shaped shades. Not only is every ray of ligat made use of, 
but the effect is obtained by use of a pleasing and artistic 
fitting. 


NEW ELECTRICAL LITERATURE. 


Brimsdown Lamps.—The Imperial Lamp Works. Kingsway 
House. Kingsway, London. W.C., will be pleased to send, on request, 
copies of their showcard measuring 20 in. by 15 in. No charge will 
be made to trade applicants. | | | 


Resistance Material.— A neat booklet tabulating the sizes and prices 
of resistance wire is being issued by Henry Wiggin & Co., metal- 
lurgists, Birmingham. The London representative is Mr. Lionel 
Robinson, 3, Staple-inn. Holborn, W.C. 


Electrical Co.— An attractive list covering the principal products 
of the Flectrical Co. is now ready. and can be obtained on application. 
It deals with motors and apparatus, meters. and electric lamps. 
It is made up in a convenient size and should be in the hands of every 
contractor. 


V.I.R. Wires and Cables form the subject of provisional catalogue 
No. 532 just issued by Siemens Brothers & Co. 

Brush Quartzlite.—4A budget of interesting information on this 
latest form of mercury vapour lamp may be obtained on application 
to the Brush Electrical Engineering Co.. 1. Kingsway, London, W.C. 


Jandus Regenerative Lamp.—Two attractive booklets are to hand 
from the Jandus Are Lamp & Electric Со. Опе of these is devoted 
to а full description of this interesting lamp. together with tables 
giving comparative costs of the Jandus regenerative with other 
electrieal illuminants. The smaller pamphlet contains technical 
information and candle-power curves, which should be of interest 
to central station engineers, who are considering the question of 
street lighting. 

Adnil Colliery Plant.—A comprehensive catalogue of electric 
motors. switchgear. signalling instruments, telephones, &с., all 
designed specially for colliery use, may now be obtained from the 
Adnil Electric Co., Artillery-lane. London. Е.С. Details will also be 
found of turbo-electric units and turbine pumps, many of which the 
company has already installed. 


Union Motors.—aAn instruction book on starting, cleaning and 
maintaining Union D.C. dynamos and motors has been prepared by 
the Union Electric Co., Park-street. Southwark, and is being for- 
warded to interested engineers and users of plant. 


“ Tantalum ” Shadolites.— Contractors will be interested to know 
that Messrs, Siemens Bros. Dynamo Works (Ltd.) have an adver- 
tising device in the shape of opal shades, on which are sand-blasted 
the words ‘‘ Tantalum” lamps. These will be supplied to con- 
tractors free of charge for use in their premises. This device pro- 
vides the contractor with a neat reflector, and at the same time 
advertises the fact that he sells ^ Tantalum " lamps. These speci- 
alities are offered in conjunction with the main advertising scheme 
which we have already mentioned in a previous issue. - Shadolite 
“ Tantalum " shades are lettered on the inner surface for interior 
lighting. but for outside lighting they are supplied lettered on the 
upper surface. 
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А ч COMPLEAT ” CATALOGUE—FERRANTI LIMITED. 


During the course of each 12 months catalogues of every size, 
style and description come into our hands and are submitted to 
us for criticism and comment. We have always held the 
opinion that unless a trade publication or price list, or, in fact, 
any sort of trade literature, was done thoroughly well the 
amount of time, labour and money expended upon it were in 
great measure thrown away. A large manufacturing concern 
having for its products a few specialities has, we think, onlv one 
course open to it in the preparation of its descriptive literature. 
That course is to put the utmost amount of thought into the 
compilation and classification of the matter, and to provide the 
best that the printer and binder can produce for its presenta- 
tion to the reader. Messrs. Ferranti Limited have adopted 
this course, and we must offer them our congratulations on the 


result. 


The requirements of modern manufacture are such that the 
products of a works must be constantly kept in line with the 
most recent technical and industrial developments. The 
factory must be run on elastic lines, and this being the case, 
the volume of literature which deals with the products of the 
works must also be capable of expansion from time to time. 
This fact imposes upon the management the difficult task of 
selecting a suitable file for its literature. Messrs. Ferranti have 
made not onlv a wise choice, but also a distinctly novel опе. We 
have not previously seen a budget of trade lists held together so 
simply, so securely and so conveniently. It is not easy to grip 
nearly 3,000 pages of catalogue material in an expansive cover, 
but satisfactory provision has been made for this number of 
pages in the Ferranti binder. So much for the mechanical 
portion of the catalogue. 

Now, as to its contents. "The scheme of classification has 
been carefully thought out. With a view to guiding the user 
of the catalogue directly to the section from w hich he requires 
information a species of genealogical tree is provided in each 
main section, which makes the pilgrimage a comparatively easv 
one. Take, for instance, the chart dealing with ammeters and 
voltmeters, and presuming that one requires an indicating con- 
tinuous-current moving coil switchboard type, round, 41 in. dial 
instrument, it is possible to trace one’s finger across the page 
to the list letter and the actual page in the catalogue on which 
details of this particular instrument may be found. We have 
never seen this done in a catalogue before, and it is astonishing 
how simply it works out. No more convenient form of indi- 
cator to catalogue sections could be conceived. 

Quite apart from the grouping and display of the illustra- 
tions, for which we can have nothing but praise, the catalogue 
especially merits attention for the technical information which 
it provides regarding the more complex items among the com- 
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pany's products. Take, for instance, the alternating-current 
1elay. This is treated in the fullest detail, and the principal 
instruments, their construction, application and performance 
in service, form the subjects of distinctive articles, which are 
clearly written and carefully illustrated. Closely associated 
with the question of relays are the various systems of generator, 
feeder and transformer protection, and here again there are to 
be found technical considerations which must prove of the 
greatest value to central station engineers in charge of expen- 
sive svstems of electricity supply for power, lighting and trac- 
tion. Such switchboard accessories as current and potential 
transformers have been also specially treated and a quantity of 
reliable technical material supplied as to their use in conjunc- 
tion with trip coils, relays, &c. 

The same scheme of general grouping and classification has 
been applied to the switchgear products of the company. One 
finds the genealogical tree at the opening section on switches 
and circuit-breakers, and it is possible to get an immediate 
indication of the page on which any pattern of breaker or 
switch is to be found. For example, a hand-operated, auto- 
matic, air-break, low-tension, open-type, carbon break, thermal 
release circuit-breaker for motor service and for mounting on a 
switchboard is picked out from the whole switchgear section as 
quickly or, in fact, quicker than it takes to write it here. Most 
of the switchgear sections are of more than ordinary interest, 
but we may specially mention the remote control and elec- 
trically-operated gears as having been treated in a particu- 
larly lucid manner in the catalogue. In connection with this 
the reader is referred to the introductory section of the cata- 
logue, which is a reprint from our contemporary *' Engineer- 
ing," describing one of the largest remote-controlled switch- 
gears which has been put down in this country—namely, that 
at the St. Andrew’s Cross station of the Glasgow Corporation. 

Throughout the catalogue are distributed large half-tone 
illustrations which depict typical examples of Ferranti switch- 


gear installations. These illustrations give a clear indication - 


of the magnitude of some of these undertakings and of the 
manner in which they have been carried out. 

In dealing with so voluminous a catalogue as the one before 
us it is impossible to treat of its contents in detail. We have 
described numerous installations of Ferranti switchgear in the 
volumes of THE ELECTRICIAN at various times, and most of our 
readers are themselves familiar with the high standard of 
excellence which is maintained in all Ferranti apparatus. We 
hope, however, to return at a later date to some of the special 


sections of the catalogue, both in the matter of their technical 
and descriptive contents. 


THEATRE DIMMERS. 

A compact installation of theatre dimmers has been made at 
Miss Gertrude Kingston’s Little Theatre, John-street, Adelphi, 
London. The accompanying photograph shows a bank of the 
Adams Mfg. Co.s `` Simplicity " type dimmers installed at 
this theatre, where an English edaptation of the Greek play 
Lysistrata has been produced. The entire scheme of stage 
lighting and dimming was desigaed and carried out by Mr. 
W. E. Siday, electrician to Miss Kingston. Many new features 
in stage lighting have been introduced. 
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Bank or ADAMS’ * DIMMERS " AT THE LITTLE THEATRE, LONDON. 


The switchboard, shown to the right of the photo, is com- 
posed of the usual switches, but we believe this is the first time 
the well-known Z.E.D. fuse has been utilised for theatre work. 
The switchboard presents a very compact appearance. Owing 
to the small amount of space available, it was necessary for 
Mr. Siday to look round for some more compact form of 
dimmer than the ordinary liquid type. After several tests, 
he finally selected the Adams Co.'s `* Simplicity ” dimmer, as 
presenting many advantages in compactness and flexibility. 
These dimmers (of which a bank of three are shown) are mounted 
up in banks, and are operated by means of levers from the 
front. These levers are arranged with a neat interlocking 
movement, so that the whole bank can be operated by one 
master lever if necessary. This interlocking is achieved by 
means of one half turn of the operating handle. The drive 
from the operating handle to the dimmer plate is by moving а 
rigid rod. The advantages of this over the old type flexible 
cable drive or tracker wire are apparent. 

The other features are the easy renewal of any faulty plate. 
Any one plate can be immediately withdrawn and a new one 
inserted. without- disturbing any other plate. It is possible, 
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with this form of dimmer, to obtain an instantaneous flash— 
an effect which is quite impossible with the old form of liquid 
dimmer. Further, the stage electrician can work his dimmer 
on а long check without any overheating effects. This is 
another advantage over the older tvpe of dimmer, and an ad- 
vantage of considerable value. 

The installation is further noteworthy, as mercury vapour 
lamps have for the first time been successfully employed to 
vive winter and night effects. The installation has evidently 
pleased the critics, for without exception they refer to the 
particularly clever lighting effects obtained at the new Little 


Theatre. 


ELECTRIC WELDING. 


There should be a big future before the electric welder. It 
has come to the front comparatively slowly, but is now appear- 
ing embodied in a great variety of machines for carrying out a 
number of different and specific processes. Most of the early 
work in electric welding was carried out bv the arc process, 
although, of course, the resistance method was well known. 
It is the latter which has come to the front so prominently of 
recent vears, and possesses the advantages of low operating 
cost, flexibility and ease and rapidity of manipulation. 

It is necdless to say that metals electrically welded are of a 
perfectly homogeneous nature. A resistance welding machine 
comprises a static transformer, the primary of which is coupled 
to any alternating-current source of supply, and the secondary 


EXAMPLE OF WORK DONE ON Рохт WELDER. 


to electrodes between which the particular articles are welded. 
In this process two classes of welding are employed : butt weld- 
ing and point welding. 

In butt welding the two pieces of metal are pressed together 
edge on. and a low-voltage heavy current is passed through 
the joint. When the welding temperature is reached current 
13 cut off, and the weld completed bv a sudden increase of 
mechanical pressure. The operator has complete control over 
the weld, as he is not incommoded bv gases, fumes or exces- 
sive heat, such as is the case with soldering and brazing 
methods. In a butt weld the heat is first generated at the 
centre of the material and penetrates to the outer surface. 
Consequently, there is no formation of scale due to the over- 
heating of the metal surface. Shafts, hoops, metal tyres and 
rods of all sections can be welded by this process. 

In point welding the materials are placed between two open 
electrodes, and these are brought together mechanically by a 
foot lever, which also closes the electrical circuit. By a further 
depression of this lever the welding process is completed. 
When the foot lever is released the current is cut off and the 
material can be freed from the machine. The welding of thin 
sheets of metal by this process is only a momentary operation. 
e the use of a foot lever the operator is left with both hands 

ree. 

In a point welding machine there is a single-phase transformer 
which is connected up on the primary side to the supply mains 


and on the secondary side to the electrodes. The lower elec- 
trode, which is adjustable, serves as a support for the material 
to be welded, and also may be used as an anvil. The upper 
electrode is attached to the end of a pivoted arm which is con- 
nected to the foot lever already referred to. In a convenient 
position at the side of the machine there is а change-over 
switch, by which the amount of energy can be regulated, 
according to the work in hand. 

The subject of electric welding machines has been dealt with 
fully by the A.E.G. Electric Co. in a booklet which describes 
and illustrates a number of special welders which thev have 
developed. These machines are of considerable interest, 
because in great measure thev merelv hint at the enormous 
possibilities of electric welding in industrial manufacturing 


A Ровм ОЕ Point WELDER. 


processes. We illustrate some examples of work done on a 
point welding machine, and also show one form of point welder. 
There must be hundreds of industrial operations, particularly 
in the nature of repetition work, which could be carried out 
more rapidly and at infinitely less cost by electric welding than 
by any other processes at present in use. 


THE ELECTRIC LIGHTING OF BUILDING OPERATIONS. 


In modern building operations, be they above or below 
ground, the most important point is to finish them as soon as 
possible. In order to do this night work is now often indulged 
in, and successfully to illuminate the ground on which the 
operations are beiny carried out has been one of the oldest of 
electrical problems. The help of electricity is now essential 
in ell extended building operations, as pumps, cranes, lifts, &c., 
are all electrically driven, so that the emplovment of electricity 


LLLI 


SUPPLEMENT to “The Electrician,” October 21, 1910. [2 


3 А Ж 

УН. я - 
EU NT 

»Y А $ “>; 


The Eterling Telephone & Electric Co., Ltd., 200, Upper Thames &treet, London, Е.С. 


e ESL NV. MEE gen 
e" vri ДЫ УЫ ЫЙЫ „+ As) 


Works: Dagenham, Essex. 


for lighting purposes 15 also possible without much extra expen- 
diture. 

Messrs. Siemens & Halske inform us that one of their first 
dvnamos, built so long ago as 1868, was employed for illumi- 
nating the works of the Isarbrücke at Munich and the Innbrücke 
at Brannan. The machine had a capacity of 5 н.р. and was 
driven bv 2 locomobile. "The working costs for one arc lamp 
burning for 10 hours and giving a candle-power of from 1,500 
to 1.800 was, according to figures preserved bv the Bavarian 
railway authorities, about 25s.—a somewhat different result 
from what is now considered cheap and economical. 


А MODERN EXAMPLE OF ELECTRIC LAMPS IN BUILDING OPERATIONS. 
EXCELLO Arcs USED at NIGHT ON THE EXTENSIONS AT THE SAVOY 
RESTAURANT, LONDON. 


Since this time, in fact, great strides have been made in the 
development of artificial illumination. The claims which can 
be advanced for this class of lighting, when applied to the illu- 
mination of building operations, are much more pretentious, 
while at the same time the working costs have decreased to an 
enormous extent. The cost of lighting the works mentioned 
c bove would, in fact. be only about one-twentieth of what it was 
50 veers ago, for to-day, instead of the old-enclosed lamp, we 
have the modern fleme lamps giving from three to five times 
es much light for the same expenditure of energy. These 
new le mos are suitable for use over a wide range of employment, 
ond can be emploved for either fixed or portable work, while 
thev are very efficient in working. 

Glow lamps are unsuitable for such operations, for they must 


be fixed at a fairly low level and are thereby liable to damage 
by the other equipment, tools, &c. Further, it is hard to pro- 
tect them from those inhabitants with predatory instincts, as 
they are easily get-at-able, and can be sold without suspicion. 
In the building of either houses or bridges some of the lamps 
used can easily be fixed to the outlying parts of the building 
or scaffolding. It may be generally stated that the use of the 
electric arc lamp solves the problem of illumination in a cheap 
and satisfactory way, not only when large stretches of land, 
such as are met with in canal works, have to be lighted, but 
also in all other cases where temporary lighting is required. 
This is in no small part due to the ease with which it can be 
maintained and the reliable way in which it works. 


STANNOS WIRING. 

In our last issue we referred briefly to a development of the 
O.S. wiring system which Messrs. Siemens Bros. & Co. have 
recently introduced in connection with their Stannos wires. 
This takes the shape of a line of special joint boxes which 
facilitate the use of Stannos wires as feeders to Stannos instal- 
lations. An illustration of a joint box which can be used for a 
service cable and Stannos feeder is shown herewith. It will be 
noticed that the feeder 
is brought directly into 
the box and the conduc- 
tors are clamped to suit- , 
able terminals which 
also provide for connec- 
tion to the Stannos 
leads. The armour of 
the cable is earthed to 
the box Буа substantial 
clamp. The outer cover- 
ing of the Stannos wire 
is sweated into the box 
and the inner insulated 
conductor is clamped 
under two screws. Tap- 
pings can be taken off 
the Stannos feeder run- 
ning from each side of 
the box by means of 
special T-boxes, which 
are filled in with com- 
pound after the connections have been made. This О.М. wiring 
development is of interest because it considerably reduces 
the cost of wiring in workshops and, in fact, in any class 
of installation where the wires can be exposed. The feeders 
from the power house can be run underground and brought 
into the special T-box, which is bolted to the outside of the 
building, and smaller Stannos wires are tapped off and taken 
through to the inside. With this arrangement there is a mini- 
mum of wiring inside the building, and the external conductors 
have the advantage of being accessible at all times. 

The svstem can, of course, be applied with Stannos to rows of 
houses where it is possible to feed in from one or both ends and 
carry the distribution leads along under the eaves or windows. 
The scheme should be of great interest to central station engi- 
neers who are anxious to further extend their supply, particu- 
larly among middle-class consumers who are, as a rule, good 
paying propositions when thev can be secured in large numbers. 


Box. 
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| ‚ AN ELECTRIC OVEN, BOILER AND GRILL. 
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Yet another addition has recently been made to the ranka 
of electric cooking apparatus. This emanates from Messrs. 
О. C. Hawkes, who are well known as the makers of XL 
induced draught stoves. This firm has had considerable 
experience of electric heating, and we understand that this has 
been embodied in a combined electric oven, boiler and grill 
which they are now putting on the market. It is essentially 
a large pattern of cooker and is intended for dealing with the 
needs of a big family. It might, of course, be appropriately 
introduced into a small restaurant. Ап illustration of the 
cooker is given herewith. | 

The heating elements are arrauged in groups and controlled 
by six switches which give the user facilities for regulating 
the heat of the oven and hot plates to a nicety. The grill 
and boilers, which are on the top of the oven, are controlled 
by two switches, one for the minimum heat and the other for 
the medium. The two switches on together give the maximum 
heat. То the left hand of the grill there is an open chamber 
which is controlled by another switch and which can be used 
for warming plates and dishes bv the heat from the oven or, 
by the use of the switch mentioned, pastry can be baked 
underneath, or boiling done at. the top of the chamber. 

The makers supply some figures of energy consumption 
which appear to be quite moderate. А chop or steak can be 
grilled in 10 minutes at a cost of jd. The boilers will heat 
à pint of water from a temperature of 60°F, to 212°F. in 10 
minutes at the same cost as that of the grill. The oven may 
be used with two switches on, giving maximum heat, at 21d. 
per hour, or with medium heat at 134. per hour, or minimum 
heat at Id. per hour. With all switches on the total energy con- 
sumption is at the rate of 53 units per hour. These figures 
are based on the cost of current at 14. per В.О.Т. anit. 

In a preliminary list which the makers have issued describ- 
ing this oven, it is stated that the construction is of the 
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. serves to show the simple nature of the device. 


strongest and the finish of the best. The body is of black iron 
mounted with nickel-plated fittings and nickel-plated switch 
covers. The insulation is carefully tested before the ovens 
leave the works. A terminal is also supplied, with an earthed 
wire. The oven measures 36 in. high by 20in. wide and 20 in. 
deep, and has a total weight of 130 Ъ. Its list price is £18. 10s. 


SEWING MACHINE DRIVING. 


Many attempts have been made to provide the housewife 
with an electric attachment for her sewing machine, but few of 
these have succeeded because the device suggested has lacked 
simplicity. We understand that the Oerlikon Co. has stan- 
dardised à small motor fitment which is readily attachable to any 
treadle pattern sewing machine. The adjoining illustration 
The motor is 
placed on a bracket which is clamped to the table of the sewing 
machine. The drive is Бу endless belt direct from the motor to 
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the sewing machine pulley. Speed regulation is effected by 
tightening or slackening the belt, an operation which is per- 
formed by reason of the swivel mounting of the motor. By 
means of a cord connection to the treadle foot control over the 
speed is possible and the hands are left quite free. When the 
treadle is depressed the brake, which will be noticed in the 
illustration, is released from the flywheel and the machine 
started. | 

The motors. which are made for alternating-current and 
direct-current circuits, are of stout construction, and, the makers 
state, are of high efficiency. Station engineers and contractors 
should apply for full details to Mr. G. Wüthrich at the London 
office of the Oerlikon Co., Oswaldestre House, Norfolk-street, 
London, W.C. | 


— ———M—— 


A LAMENT. 


Oh, sav not а word, on the scrap heap it lies, 
Rejected because of its temp'rature rise ; 

The instruments told, when to full load 'twas pressed, 
That it could not stand up to the Hopkinson Test. 


But the Test House must learn, in conditions like these, 
That often inaccurate figures can please ; 
If bv readings in Fahrenheit they are dismayed 
In the column marked F. let them write Centigrade. 
E. L. H. 
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A MINING PLUG SWITCH. 


In mining service it is absolutely essential that there should 
be no risk of a circuit being opened or closed in the atmosphere 
of the workings. Where plugs have to be inserted into sockets 


for connecting up flexible and trailing cables it must be impos- 


Архи, Mixixna PLUG 
Box CLOSED. 


sible to insert or withdraw the plug from live contacts. We 
notice ш a comprehensive catalogue just issued by the Adnil 
Electric Co. a description of a dust-proof plug socket switch 
and locking device for a working current of 6 amperes and pres- 
sures up to 250 volts. The adjoining illustration explains the 
construction of the switch. The contacts are embedded in a 
porcelain block, and separate compartments are provided for 
the switch, fuses and plug socket. The plug for the flexible 


Архип, Русс Box Орех, SHOWING PLUG. 


cable has two separate contact prongs, and between these is a 
pin which operates the locking gear of the switch. This pin is 
longer than the contact prongs and enters the socket ahead of 
the latter. The porcelain block is covered in with a separate 
loose lid which is secured in position by a screw projecting from 
the lower side of the hinged lid of the box, The latter is held 


down by wing nuts, and the provision of a rubber insertion ring 
ensures the exclusion of moisture, dust and gas. The cable 
entry is screwed for 2 in. conduit. In addition to its undoubted 
utility in mines and collieries it is intended for gas works, 
chemical works, laundries, &c. 


OSRAMS IN RAILWAY STATIONS. 


The metal lamp їз making rapid strides in the lighting of 
railway stations and in many cases it 1s replacing both electric 
arc lamps and incandescent lamps. In new stations it is 
almost an accepted thing to put in metal lamps for the plat- 
form lighting and this has been done at the Mayfield-street 
station, Manchester, on the L.N. W.R. This is a new station, 
constructed to deal with tbe local traffic, and the illumina- 
tion is provided by 36 400 c.p. 200-volt Osram lamps placed 
in special lanterns. They are hung by chains from the girders 
and suspended at a height cf 15 ft., the distance between lamps 


Озвам LAMPS AT MAYFIELD STATION, L.N.W.R. 


being 60ft. Some idea of the illumination effect may be 
gathered from the illustration herewith, which is, we understand, 
a reproduction from an untouched photograph. The contractors 
for this interesting Osram installation were Messrs. Collier & 
Co., King-street, Manchester. 
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A SMALL JANDUS REGENERATIVE LAMP. 


The standard pattern of Jandus regenerative arc lamp 1s 
now a common object in main thoroughfares and factories and 
is appreciated for its intense illumination and long life. A 
smaller pattern lamp is now being put on the market and 13 
specially designed for shop lighting, more particularly for 
interiors. Illustrations of the lamp are given herewith, and 
from these it will be noticed that the familiar side tubes and 
globe are neatly merged into one another. This removes from 
the lamp any tendency to heavy appearance when seen at 
the comparatively low levels common in shop illumination; 


/ 
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the globe shape, in fact, when seen at а short distance away, 
looks like any ordinary globe. Beyond this feature the small 
Jandus lamp is identical in the details of its control mechanism 
with its larger brother. The burning life is stated to be 70 to 
90 hours with but a single pair of cheap carbons. Assuming 
the use of this pattern lamp by the average retailer business 
man trimming would only be required once a month. Соп- 
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SMALL PATTERN Jaxpus Lamp SHOWN OPEN AND CLOSED. 


tractors who specialise in shop lighting should note this fact. 
Also the efficiency of the lamp in comparison with open flame 
and enclosed arcs and metal lamps is worth bearing in mind. 
The makers have prepared the following table which sets out 
this comparison conveniently. 
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CORNITE, high tension Material. 
Controller Insulation. 


AMIANIT E, Vulcanised Asbestos. 


Transformers. Boxes, &c. 
ASBESTOS CEM 
substitutes. 


Japanese Paper in Rolls and Tapes. 
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Handles for Switchgear and Heatin Apparatus. 
Moulded parts of all kinds. ИА 


Coil Frames. S 
Insulating 
ENT in Plates, Arc Shields for Controllers, &c. 


Insulators for Electric Furnaces, Tramways, &c. 


ОИ Varnished Linen, Silk and Paper, &c. 
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FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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Where flame arc lighting is preferred by a shop proprietor 
there is from these figures evervthing in favour of Jandus 
lighting. New literature on this and other patterns of lamp may 
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DIAGRAM SHOWING CONSTRUCTION OF SMALL JANDUS REGENERATIVE 
Arc LAMP. 


be obtained on application to the Jandus Arc Lamp & Electric 
Co., Hartham-road, Holloway, N. 


FACILITATING ELECTRIC WIRING. 

Simplex Conduits have just put on the market a novel 
form of pendant designed for private, office, shop and factory 
installations, with a view to reducing the risk of fire due to 
flexible pendants. Pendants in shop windows and factories 
are subject to a deal of rough handling, and the two con- 
ductors being twisted together the risk of short-circuit is con- 
siderable should the insulation be damaged. The object of 
the new pendant is not only to keep the two poles apart, but 
to relieve at the same time all strain upon the flexible and the 
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terminals of the holder and ceiling rose. "The wiring can be 
done wholly at the bench, the pendant simply being plugged 
into position when the base has been wired to the main circuit 
in the ordinary way. | 
In Fig. 1 the ceiling rose portion of the pendant is shown at 
A. the two sockets in the main circuit terminals, into which 
the split pins marked D on ceiling rose cover. to which the 


Fic. 1.—DETAILS or SIMPLEX PENDANT. 


flexible of the pendent is connected, are plugged. The weight 
of the pendant is carried by the screwed metal plug Е, which 
holds the ceiling rose cover on to the base by being screwed 
into the hole В. C is the loop-in terminal for the circuit wires. 
If, when the ceiling rose and pendent is in position, it is neces- 
sary to make any adjustment to the length of the drop, this 


Fic. 2.— “ног ок OFFICE PENDANT. Fio. 3.—Facrorny PENDANT. 


can easily be done without disconnecting the rose, as the 
split pins to which the flexible is connected can be got at 
through holes provided in the cover of the rose marked F. 
Two forms of pendants are put on the market. Fig. 2 
shows the usuel form for offices and shops. in which the cord 


suspension is used. Fig. 3 shows the pattern designed for 
factory work where iron mill fittings are generally installed :. 
and in this case coppered steel chain is used to take the weight. 
A neat form of anti-vibrator is incorporated to complete the 
pendant, but the latter mav be obtained without this device 
if necessary. This anti-vibrator is supplied with springs of 
three different tensions to suit varying weights of the fittings 
which тау be used ; the method of construction constitutes 
bv far the most efficient anti-vibrator vet introduced. Adjust- 
ment to the tension can easily be made by means of adjusting 
the small nuts on the spindle which carries the spring. This 
adjustment. combined with the range of springs, has been 
found necessary to meet the varving requirements of a 10 in. 
opal shade or a 9 in. iron shade, a three-light ball fitting and 
a cast-iron mill fitting. The price of the pendant complete 
with anti-vibrator and 6 ft. of cord is 4s. 6d., subject. 


ALIOTH PLANT. 


We have received from Mr. J. Stottner an attractively pre- 
pared pamphlet in which some general details are given of 
Alioth motors, generators, transformers and switchgear. We 
understand that Mr. Stottner has been appointed the sole 
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Атлотн Ур Rina Мотов with Rotary RESISTANCE. 


agent in this country for the Alioth Works, Among 
the tvpes of apparatus described in the list is the 
lineof Alioth motors with rotating resistance. One 
machines is illustrated above. The 
motors are made in sizes from З н.р. to 52 НІР. It is 
claimed that this tvpe of construction simplifies the 
starting apparatus in that it dispenses with all 
external leads. ‘The operation of starting and stopping 18 per- 
formed bv a single lever, which is fixed at one side of the motor. 
For starting up this is pulled out as far as 16 will go, and as 
soon as the motor has reached full speed the lever 1s pushed 1n. 
This operation cuts out the rotating starting resistance. The 
starting current on light load with this type of motor 18 stated 
not to exceed the normal full-load current and against full load 
the starting current does not exceed 14 times full-load current. 

A tvpe of Alioth oil switch is described which is suitable 
for pressures from 10,060 to 30,000 volts and capacities 
of 200 to €00 amperes. ‘This is of the usual oil tank pattern, 
with eable terminals and switch contacts mounted in a sub- 
stantial castings which forms the lid of the oil tank. The 
latter can be lowered away from the casting so as to expose 


of these 


the fixed and moving contacts. The tank is also subdivided 


into compartments, one for each phase, bv insulating parti- 
tions. The cable thimbles are sunk deeplv into the insulators 


so that there is a minimum of risk from sparking over. .. 
———M—————————————————M—m 
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STANDARD TRADE LITERATURE. 


Hlustrated 


DICK, KERR MOTOR LIST. 

We have commented in previous issues on the importance of 
the careful preparation of trade literature which is intended for 
distribution amongst prospective buvers of plant and ma- 
chinery. We shall take occasion from time to time to comment 
on the principal catalogues and trade lists which regularly 


‘come into our hands. 


We have just received a pamphlet entitled * The Electric 
Motor in Various Industries " from Messrs. Dick, Kerr & Co., 
and this may be accepted as a model of what this particular 
class of literature should be. As a typographical production 
the illustrations and diagrams are clearness itself, and they have 
the further advantage of immediately appealing to the reader 
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when he makes a cursory survey of the pages. Most of the 
illustrations excite interest and will ensure a close perusal of 
the reading matter. The latter has been couched in non- 
technical terms, but it is none the less of interest to the engineer, 
because it comes directly to the points which should impress. 
him with the importance of the electric motor as a power 
agent for industrial purposes. When he has satisfied himself 
from the text that the electric motor in general and the Dick- 
Kerr motor in particular are admirably suited for application 
in every conceivable position and in every known industry, he 
may turn to a number of diagrams and charts which explain 
how the economies of the electric motor have been arrived at 
in practice. The diagrams give typical layouts of workshops, 
and show the drive from either one or a number of motors to. 
the various machines. Accompanying these diagrams is а 
section of a chart on which is traced а curve showing the energy 
required by the motor either running light or with a number of 
machines in operation. "These curves cannot fail to appeal їо. 
the man in charge of a factory, as they constitute a reliabl> 
record of the performance of the motors under actual operating 
conditions. We have not hitherto seen a motor list which has 
been prepared with the same care and with quite the same eye 
to the peculiar character of the engineer, who is, after all, the 
principal person to be considered where questions of motor 
installations upon a large scale need close consideration. The 
man about to instal electric motors needs a lot of educating, 
and ‘it is with literature such as that under review that he 
will be materially assisted in changing over to the electric 
drive. We are sure that Messrs. Dick, Kerr will experience a 
good demand for this interesting booklet, and, further, thev 
will no doubt find that it will be kept as a useful work of 
reference. 
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АН Voltages 2 to 260. 
All C.P.s 1 to 1,000. 
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H.T. MINING SWITCHGEAR. 


It is becoming a common practice in the distribution of elec- 
trical energy in mining work to carry the high-tension cables 
far into the workings. The practicability, economy and safety 
of this method of distribution have been satisfactorily proved 
and the products of switchgear makers are an indication of the 
progress being made in this direction. Messrs. Cowans (Ltd.) 
have developed a line of high-tension mining gear which we 
understand is being put into service in numerous installations. 
We illustrate in Fig. 1 à mining panel which is of steel frame 
and iron plate construction, and which makes provision for the 
complete protection of the switch, auxiliary apparatus and the 
necessary connections. The frame is divided into two com- 
partments, in the lower of which is an oil switch, the tank and 
contents of which are behind the iron plate. The operating 
handle and trip coil only project at the front. The current 
transformer for operating the overload trip coil is mounted 
immediatelv above the switch contacts. In the upper compart- 


Fi L—H.T. !"RoNcLAD Міхіхо PANEL. 


ment are the bus bars and isolating switches, and by the use of 
these the panel can be connected to either or both of two 
incoming three-phase feeders. All high-tension conductors 
are supported on substantial porcelain insulators, which are 
in turn mounted on steel framework or iron division plates. Bv 
the provision of a simple interlocking device the upper chamber 
c^nnot be opened until the oil switch is in the off position 
Further. the switch cannot be closed while the upper com art: 
ment is open. This protection ensures that the NA | 
never be broken at the selector switches. | id 
In Fig. 2 we illustrate a standard pattern Cowan low-tensi 
three-pole oil circuit-breaker, which 1з made in various бз for 
pressures up to 600 volts. A simple toggle mechanism is used 
for operating the switch through a rotary motion, though, of 
oo the switch arm moves vertically. Auxiliary Е 
ips are fitted to the main laminated brush contacts, and these 


entirely new and novel design of outside lantern. 
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bear оп flat disc contacts under the oil. Місатќе and porcelain 
insulation is employed throughout. The overload trip coil can 
be used on one or more phases as required. There is also a no- 
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Fig. 2.—H.T. Оп, Ствссіт- ВкЕАКЕВ FOR MINING Work, 


volt release attachment for use on motor circuits. The switch 
operates on the free handle principle, so that it cannot be held 
closed on a short or heavy overload. 


NEW LANTERNS FOR OLD. 


Messrs. Siemens Bros. have recently placed on the market an 
The chief 
feature of this is that there is a special method of attaching the 
glass globe by an ingenious device which obviates the necessity 
of using set screws. This consists of four catches, one of which 
only needs to be pushed up to allow of the globe to be taken off, 
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SIEMENS LANTERN, SHOWING SIMPLE METHOD OF FIXING GLOBE. 


whilst the globe can be replaced by just pushing it into position 
when the four catches fall back again automatically on to the 
lip of the globe. It will be seen from the detail illustration that 
the reflector from which the lamps are suspended is mounted on 


vb. 
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springs, which form an effective vibration absorber. This type 
of lantern can be supplied suitable for either one 100 C.p. or one 
200 c.p. “ Onewatt " lamp or for three or four 32 c.p. or 50 c.p. 
“ Tantalum ” lamps. The lantern facilitates the removal of 
the globe for cleaning purposes, and also for renewals of lamps. 
It is safe and reliable, whilst there is none of the usual fumbling 
with three or four set screws before the globe can be removed. 


SIEMENS LANTERN WITH “ONEWATT” LAMPS. 


We think the device is well worthy of the attention of con- 
tractors and shopkeepers generally, and full particulars will be 
supplied by Messrs. Siemens Bros. Dynamo Works, Tyssen- 
street, Dalston, London, N.E. | 


MULTAX 100-HOUR FLAME LAMP. 
We are informed 
by the Globe Elec- 
tric Co., Farring- 
don-avenue, Lon- 
don, E.C., that thev 
have succeeded 
in producing а 
100-hour flame 
lamp of the non- 
magazine type. The 
details of the con- 
struction of this 
lamp are not yet 
available, but we 
understand that 
' the full burning 
hours are obtained 
with a minimum of 
complication, and 
that there is no 
interval in the light 
of the lamp. A 
special prism has 
been fitted into the 
globe which gives 
efficient horizontal 
distribution, so that 
the lamp may 
be depended upon 
lor the illumina- 
tion of open spaces, 
streets, — factories, 
', &c. Fuller particu- 
` Jars are to be pub- 
lished shortly and 
these will doubtless 
be awaited with in- 
terest by contrac- 
tors and central 
‘station engineers. 


MuLTAX FLAME LAMP. 
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A PORTABLE AIR COMPRESSOR. 


‚ The convenience and portability of the small motor-driven 
air compressor are probablv not appreciated to the extent that 
еу might be. Compressed air can be put to a varietv of uses, 
and it is more economical to do the compressing near the point 
of utilisation than to run long lengths of pipe lines. The 
adjoining illustration shows a neat portable electric air com- 
pressor which is being put on the market by Lacy-Hulbert & 
Co. under the name of the “ Boreas." The compressor is of 
simple construction, and is run at a comparativelv low speed— 
namely, 300 revs. per min. А small high-speed 1 в.н.р. electric 
motor drives the compressor through a raw hide pinion. The 
base plate is utilised as an air receiver, which admits of the air 
being cooled and drained before passing into the hose The 


GENERAL VIEW OF PORTABLE AIR COMPRESSOR. 


machine can be run continuously and will deliver air at 25 lb. 
to 30 lb. per square inch. The motors can be supplied wound 
for any voltage up to 500 direct current or from alternating- 
current circuits when required. The whole rig is mounted on 
wheels of large diameter, which readily facilitate transport from 
place to place. The outfit includes a motor starter, 20 ft. of 
hose, with blowing nozzle, lubricators and handle. The over- 
all dimensions are 2 ft. 11 in. by 1 ft. 10 in. by 3 ft. 4 in., and 
the net weight is 4 cwt. 


HIGH-EFFICIENCY GEARING. 


The installation of the electric motor for industrial and power 
service is responsible for many improvements in gearing which 
have been introduced of recent years. The high-speed at which 
a motor runs necessitates the employment of some speed re- 
ducing mechanism, and if this can be made highly efficient it 
then becomes possible to employ a high-speed comparativelv 
inexpensive form of motor. Messrs. Henry Wallwork & Co. 
have specialised in gears and gear cutting for many years past. 
They have recently developed a type of gear-testing apparatus, 
which is of more than ordinary importance in that № enables 
them to accurately measure the efficiency of worm gearing. 
The old form of prony or absorption brake has been previously 
employed in testing gears, but it is both clumsy and wasteful, 
and also presents great difficulties in the matter of manipula- 
tion. А diagram illustration of this testing plant is shown 
herewith. The gear to be tested is driven by a motor, the loss 
In which is accurately known, so that the brake-horse-power 
input of the gear is given immediately. The power given out 
by the gear at the slow speed shaft is measured by a transmis- 
sion dynamometer, and the ratio of the two represents the gear 
efficiency. А second gear is utilised in which the wheel drives 
a worm which in turn operates a dynamo forming the load. 
This second gear is a special test gear, which can be arranged to 
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give any ratio of speed. This enables a test to be made on a 
gear of any horse-power or speed. In addition to the power 
measured Бу the dvnamometer that taken from the dynamo 13 
accurately measured, and the efficiency of the test gear being 
known an additional means of arriving at a efficiency of the 
gear to be tested is provided. With two similar gears a purely 
electrical or Hopkinson test 1s made, and this 18, of course, а 
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very accurate method of testing. Any required load can be 
instantly obtained from no-load to a considerable overload, 


and the manipulation of the gear is extremely simple, and can, 
in fact, be carried out by the representative of a client. 


———— — .. 


UNBREAKABLE WARMING PLATES. 


In our issue of the 14th we commented on à new warming 
plate which Messrs. Purcell & Nobbs were putting on the 
market. These plates are practically non-metallic as far as 
the plate is concerned, the heating element being placed between 


ĪSOLITE UNBREAKABLE WARMING PLATES. 


two plates of isolite, ап uncombustible insulating material. 
The adjoining illustrations show the design of these plates, 
and thev should be welcomed in the home because thev do not 


need polishing up, and will not get damaged if roughly handled. 
They are both serviceable and practica]. | 


IDEAL SHOP WINDOW LIGHTING. 


А modern emporium can usually boast of large and'imposing 
shop windows. The tendency in these is towards height, 
doubtless with the view to obtaining а maximum of displav in 
the minimum of space. The artificial illumination of a lofty 
shop window is not an easy matter, but where conditions will 
admit of the use of reflected lighting there can be no doubt that 
this affords the best results. The application of the flame arc 
lamp to this form of lighting 1s a matter of great interest to 
electrical contractors and lightingfengineers. The adjoining 
illustration depicts a method which, where it can be adopted, 
results in an even distribution of light upon the goods;in the 
window and the com- (gem E 
plete screening of the ГА 
source of illumination ` 
from the eve. The ^ A = = 
diagram clearly explains i me 
the scheme. It will be A 
noticed that the flame | A 0 
arc lamp is placed ina 
compartment directly 
above the goods in the 
window, and that the 
floor of this compart- 
ment is fitted with а 
sheet of ribbed or cathe- 
dral glass. This acts Ж 
both as a diffuser and | 
reflector, апа produces 
а brilliant and even 
illumination. The lamp 
is sealed off from the 
showcase and the lamp 
chamber is provided | 
with an air inlet at the NE 
bottom and an air outlet |t 
to the street. Access | 
can be obtained to the | | 
lamp chamber by a 
suitable hinged door, 
and the lamp itself is Bid ‚| 
suspended upon wheel ^  . | 

which rest ds 2 


insulators 
rails projecting v | 
Р 


upon 7 d | 
DIAGRAM OF " ExcELLo" IDEAL SHOP 
LIGHTING SYSTEM. 
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wall. We have seen ex- 
amples of this class of 
illumination іп towns 
on the Continent, and the illumination is both beau- 
tiful and effective. It will be interesting to hear that some of our 
large emporiums in the metropolis have adopted this form of 
illumination. The illustration is taken from the latest 
** Excello ” flame lamp list issued by the Union Electric Co., 


and full details of the lamps suitable for this scheme of lighting 
can be obtained from this list. 


, Alioth Plant.—A Correction.— The inscription under. the 
illustration of an Alioth motor which we published in our last 
issue referred to the machine as one of the slip-ring tvpe. This 
Was, of course, an error, as the rotating resistance, which is a fea- 
ture of the machine, dispenses with the necessity for slip-rings. 


а — 4 
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BURMA ELECTRIC GONG. 


We illustrate herewith a form of electric gong which has been 
introduced to take the place of the hand gong so familiar in 
hotels and boarding houses and used for summoning guests to 
the table. By means of the mechanism employed a musical 
and pleasing tone is given, and, in fact, an excellent imitation of 


GENERAL VIEW ОЕ ELECTRIC GONG COMPLETE WITH Dry BATTERY. 


the note obtained when the gong is struck by hand. The 
illustration skows a hall stand set suitable for boarding houses, 
and the gong push and dry cells are completely self-contained. 
It is impossible for the contacts to oxidise, and the working 
parts are entirely enclosed so that they cannot be tampered 
with. The illustration is one among many in the latest 
electric bell and telephone catalogue of the General Electric 
Co. А copy of this list will be forwarded on request. 


———— LÁ 


THE FIRST ELECTRO-HARMONIC OF THE 1910 SEASON. 


——— —Ó 


The winter season of the Electro-Harmonic Society opened 
well with the first concert at the Holborn Restaurant on Friday 
last. The committee are to be congratulated upon having 
obtained the president elect, Mr. Ferranti, as chairman, and, 
without casting reflections upon past or future chairmen,we may 
say that the duties have never been carried out with greater 
geniality. А noticeable alteration in the arrangements 
was the changing of the position of the platform from the end 
to the centreof thehall. Therehas previously been a tendency 
for the tables at what used to be the back of the hall to thin out 
after and sometimes before the interval. An excellent 
programme was provided and the concert was in every way 
voted a success. 


SOME ELECTRICAL QUERIES. 


Will the King open the Electrical Exhibition at Olympia 
next year? If not, why not ? 220 D 

Will the suggestion which was made to us at the E.H.5. 
concert on Friday night eventuate, namely, that there 
should be a whip round of a shilling a head fora bust of the 
late respected joint musical director, Mr. A. E. Izard, to be 
placed in a prominent position at the concerts ? 


How long before the “ Journal of Gas Lighting " has a flame 
arc at the entrance to its court in Fleet-street ? 


, Where is that cheap electric cooker ? 
Are we to expect a new fashion in radiators this season ? 


Where is the man who proposed to light Piccadilly Circus by 
means of Cooper-Hewitt lamps ? 


Y 


When will the L.C.C. want electric sign makers to produce 
their birth certificates ? 


When will the shift engineer give up looking for “ jobs”? 

Why don’t the metal lamp makers show some originality in 
the colour schemes of their posters 7 

Seeing the number of metal lamps now on the market, every 
one of which is the best, are we to assume that the millennium 
has arrived ? 

Will the millennium lamp stand vibration and undercutting ? 

Why use foreign squirted filaments in British made lamps ? 
When will drawing the long bow prove ineffectual ? r! 

When, oh, when, will prices touch bottom ? 

(This item has been sent in by а maker of ironclad switchgear, 
whose name we must, о] course, withhold.) 

Where are the 20,000 r.p.m. turbo pumps that used to be at 
Carville generating station ? 

When is Mr. H. C. Palmer starting to run the “ Electrical 
Times” ? | 

May we not have a little “electrical” vocal talent at the 
E.H.S. concerts ? | 

Is there to be a boom in electric power installations shortly in 
Cornish mines ? 

Is there any truth in the rumour that Mr. Adam Gowans 
White is in the running for the Postmaster-Generalship ; and 
that Mr. A. R. Bennett is to join the Board of the National 
Telephone Co. 


SOME ANSWERS. 


The following have been selected from a number of Answers 
received to the Questions we asked in our issue of October 14th :— 


The Manchester Corporation’s arc lighting cables are like the 
talent that was laid up in a napkin and hidden in the ground. 
The nobleman has not yet returned from the far country, so we 
can only ask our readers to “ wait and see." 

Electric power companies in this country make no charge at 
all for electrical energy. They are always anxious and willing 
to incur a large capital outlay to please а customer, and only 
ask in return a small yearly sum to cover part of their establish- 
ment charges. This amount depends upon “the taste and , 
fancy " of the customer, but is never more then a nominal 
sum. 


Trackless trolley deputations to the Continent should be con- 
tinued at any cost. They must serve to educate and elevate 
their members, and incidentally will save the Tariff Reform 
League a large amount yearly. 

The price of metal lamps will, more than ever this season, 
depend on the weather. It is not likely to be reduced unless a 
decided frost occurs. 

British electrical manufacturers are never likely to combine 
in mutual interests, as they find fighting each other capital fun ; 
but even if they don’t combine they are sure to meet each other 
from time to time in—Carey-street. 
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WIRELESS CLUSTERS. - 

The white light emitted from the modern metal filament 
lamp is in great measure responsible for its adaptation for 
cluster illumination. When a number of lamp-holders are 
bunched together in close proximity under a shade or reflector, 
it is a difficult mechanical and electrical problem to ensure 
their convenient and accurate assembly. The modern " wire- 


DETAIL ViEW OF WIRELESS CLUSTER, SHOWING PORCELAIN BASE AND 
TERMINALS. 


less " cluster is a solution of this problem, and, as the name 
implies, the combination of lamp-holders forms a fitting which 
requires practically no complex wiring. The Benjamin 
Electric Co. specialise in a line of fittings which admit of & 
considerable number of metal filament lamps being grouped 
together and also of lamp-holders being fitted to the shades, 
and to a large reflector being placed over the entire group. 
We illustrate the interior of a five-light cluster, and it will 


WIRELESS CLUSTERS AND СЕПІХО Frrrixo wirH PINE GLOBE. 


be noticed that the entire wiring operation is a simple matter 
of placing the incoming leads under the heads of two binding 
screws. The cluster can then be bavoneted into position, 
when it becomes a practically solid fitting. From the catalogue 
just issued bv the Benjamin Electric Co. we have taken 
tvpical illustrations of these clusters, though these are but a 
few of the manv tasteful and ornamental groupings. There із. 
we understand, a brisk demand for fittings of this class for 
interior illumination, as they provide a strong source of 
illumination at a single point, and do not require trimming 


or attention like arc lamps. In the same catalogue we notice 
a line of interesting trough reflectors which has been developed 
specially for showcase and window-case lighting. The lamps 
are fitted into small bracket holders which are fixed in a wiring 
box running the whole length of the reflector. The reflectors 


CEILING FITTING WITH DIFFUSING GLOBE AND WIRELESS CLUSTER. 


are lined with silvered glass and fitted with chain or bracket 
suspension as required. In another pattern the lamps are 
placed end to end, and covered with a polished metal reflector 
which can be adjusted to throw the light in any desired 
direction. 


— 


B.T.-H. HOUSE SERVICE METERS. 


Ampere-hour meters, because of their simplicity, reliability 
and small losses are now in general use for measuring the 
energv consumed on direct-current circuits. The B.T.-H. Co. 
have developed and placed on the market an improved tvpe of 
mercury ampere-hour meter, which has a characteristic curve 
closely approximating to a straight line from full load down to 
one-twentieth of full load, the meter starting to register easilv 
with a load equal to $ per cent. of its rated capacity. 

The design of this meter has been so carefullv worked out 
that it has been found unnecessary to employ compounding. 
This meter has, it is claimed, the advantages of a very small 
voltage drop and watt loss, has no hysteresis error, and is 
unaffected by short-circuit currents. 


EAPPROVEDEY BOARD OF TRADES 


В.Т.-Н. С.С. METER. E 


The meter is calibrated bv altering the electrical circuit, and 
not by distorting the magnetic field, so that a permanent 
calibration is obtained, which is not the case when the ‘latter 
method is adopted. All parts of the meter are made of metal 
which will not warp with changes of temperature or excessive 
heat, and as thev are made standard and interchangeable, апу 
part can be readily replaced from stock. The meter, which 15 
illustrated herewith, has been approved by the Board of Trade. 


and is calibrated to read in Board of Trade units at any specified 


pressure up to and including 600 volts. 
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MODERN TELEPHONE EQUIPMENT. 


Enormous strides have been made in the design and con- 
struction of telepone apparatus, and this fact is forcibly 
impressed upon us bv the latest catalogue of the Western 
Electric Co. Our readers are doubtless aware that this firm 
specialise in telephone products and that thev have carried 
out most of the large exchanges in this country. We find on 
looking through the catalogue that in addition to the many 
details of exchange equipment which the company has stan- 


— 


f 
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Fia. 1.—PRivATE EXCHANGE SWITCHBOARD. 


dardised, there are many types of special telephones which are 
of considerable interest. From these we have selected a few 
typical examples which are worthy of comment. 

In Fig. 1 we show a central battery private exchange 
switchboard for use in large business houses, hotels, &c. For 
the local lines an * eyeball ” self-restoring magnetic signal is 
fitted and electrically restoring drops are provided for the 
exchange lines. No special jacks are required, а” cord with 


Fic. 2.—IRoNcLAD WATERTIGHT MINING TELEPHONE. 


plug at each end being used when any exchange line is to be 
connected to a local line. „Ву this meens one ог more tele- 
phones can be utilised for exchange service during the night 
or when the operator is absent. The board has a capacity of 
120 local lines, 20 exchange lines and 15 cord circuits ; only 
one operator is needed. The board is fitted ina highly polished 
Solid mahogany frame, and all external. metal fittings are 
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nickel-plated oxidised polished brass. The board is 4 ft. 4 in. 
high, 2 ft. 6 in. wide and 2 ft. 9 in. deep. ОШ 

Fig. 2 illustrates a neat pattern of mining telephone com- 
pletely enclosed in a metal case. This renders the instrument 
and'connections proof against water, moisture and explosive 
gases." The receivers are mounted inside the case and are 


Рю. 3.—SPEciaL PROTECTOR EQUIPMENT WITH COVER REMOVED. 


provided with flexible metallic tubing and revolving elbows. 
This gives an easy adjustment to the ear pieces. The door is 
designed to open without hinges, and is secured, when closed, 
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bv six bolts and nuts. The bell gongs are aiso under cover 
and so protected that solid matter cannot lodge on the ham- 
mers or gongs. Substantial fixing lugs are provided and the 
iron frame is painted. _ 

_ Fig. 3 is an illustrationTof a special protector for private 
exchange switchboards and is of new design. The equipment, 
comprising fuses, carbon blocks and heat coils, is mounted on 
a black porcelain base. Each unit is mounted on a light 
metal frame and the units are fitted side by side. 


A SIMPLE MOTOR STARTER AND CONTROLLER, 


d pei nati 


The practice of electric driving in workshops is now suffi- 
ciently common for manufacturers to be familiar with the 
weaknesses of motor starting and controlling apparatus. The 
deficiencies of a starter or controller are generally discovered 
bv the workman who has the running up and shutting down of 
the plant to attend to. The more gadgety the starter the 
greater certainty of its failure under those abnormal working 
conditions which try out any piece of apparatus. Users of 
electric motors who have had trouble with starting apparatus 
will appreciate the truth of these remarks. 

Messrs. Wallwork & Co., whose 
engineering shops in Manchester 
are driven by electric motors, 
have developed a simple form of 
starting apparatus which is based 
on their experience of controllers 
of various kinds. The adjoining 
illustration depicts the general 
construction of this controller. 
It is the simplest conceivable 
combination of a drum-type 
controller and grid resistance with 
an automatic no-volt, overload 
release, magnetic blow-out, free- 
handle, circuit breaker. The 
circuit-breaker constitutes what 
we may call the fool-proof section 
of the controller. It corrects 
any mistakes on the part of the 
workman in his movements of 
the controller handle. The latter 
is of the fixed varietv—that 15, it 
will remain in апу position in 
which it is placed and is т no way 
spring controlled. Its function 
is to cut out the starting resist- 
ance of the motor or to reduce 
the speed of the latter by series 
control. The resistances are of 
the tramcar cast-iron type and 
are rigidly mounted in a space 
below the section of the contain- 
ing box in which the controller 
and its contacts are fitted. An 
ample amount of metal is put 
into the latter so as to ensure 
an adequate allowance for wear. 

The circuit-breaker is normally held in by the voltage coil and 
is tripped on short-circuit or overload by the current coil, the 
circuit being interrupted by the magnetic blow-out at the top 
of the breaker. The entire apparatus is mounted in a sub- 
stantial iron frame, and all connections between the controller, 
circuit-breaker and resistances are completely enclosed. In 
the operation of a motor controller of this pattern it is 
impossible for the workman to maintain the circuit under 
sbnormal conditions when switching on the motor while the 
apparatus is an automatic safeguard against sudden circuit 


changes over which the workman will, of course, have no 
control. 
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SIEMENS POLYPHASE MOTORS. 


A line of polyphase induction motors is standardised by 
Siemens Bros. Dynamo Works. end full details are given ша 
recent list. These machines are rated for continuóus running. 


Slip-ring. 


Squirrel-cage. 
SIEMENS PonLyrHAsE Motors. 


and are made in the protected or ventilated types. An over- 
load of 25 per cent. for half an hour or 40 per cent. for three 
minutes can be safely entrusted to these motors. ‘Standard 
voltages range from 120 to 5,000 volts. Where motors are to 
operate underground and in other places where moisture is abun- 
dant are provided with damp-proof insulation. All bearings 
are ring lubricated and slip-rings are of guii-metal. The type 
R motors are made in two types, one with two bearings and the 
other with three. Suitable provision for the incoming leads 13 
made in the shape of a special terminal box which will take the 
piping carrying the cables. The slip-ring and squirrel-cage 
motors are shown herewith. | 


ЭШ ССЗ СІС ОЕЕО ССС Е ЕСЎ 
repre — == —Ó шж еєеє—————Є————Є——————————Є—Є—ЄҮЄ—_+_————————————— 
Printed and Гао зе by GEORG E TUOSER, at the Editori inti 
: Я itorial, Printing and Publish! 2 ; г COURT кү ; i 
NDON. FRibay, ning aie and 3, SALISBURY Corrty FIFE’ £ÉTREET,; in the City of 


SUPPLEMENT to “ The Electrician," November 4, 1910. 


ORDER NOW. 


Livingstone’s 
Diagram - - 


FOR THE EASY 
CALCULATION OF 
SHAFT & BEAM 
DEFLECTIONS. 


EVERY ENGINEER 
WANTS ONE. . . 


Hard paper 2 6, post 4d. extra. 
Card 3,=, post 6d. extra. 


| 


“The Electrician ” 
Printing & Publishing Co., Ltd., 
Salisbury Court, Fleet 5+ London. 


C. & 1. Supplement No. 57.) 


INDEX TO CONTENTS. 


PAGE 
METAL LAMP АРУЕКТИЗХО. „они и низине нови о ниве вов оао назва аана 25 
INDUSTRIAL MOTOR APPLICATIONS.  llustrated.................. eene. 26 
А FIRE-DAMP SAFETY CUT-OUT О... аана 27 
“ LEA" RECORDER EX8IBIT. Illustrated п... а. 28 
OsnRAM LAMP SHADES. Illustrated .............. аана 29 
SOME ELECTRICAL QUERIES ...sccvscsccusescccccoccecsuvceuccrcccsccscsesecses 29 
NOME ANSWERS и и ve ene 29 
STANDARD TRADE LITERATURE. illustrated аа... 30 
Harv LIGHTING CELLS.  lllustrated ..................... cec eee eene enn 30 
THE BRIMSDOWN SHOWCARD (ини. SI 
ALUMINIUM Propucts.  JHlustrated,............ cccceccccccccecceccuececcecs 31 
© MazpA " RAILWAY CARRIAGE Lamp. Illustrated ..................... 32 
St. HELENS RUBBER. Jllustrated.................. ceeeeeee eee eee eene een 32 
TANTALUM PAMPHLETS- оо ан о Пан 32 
METAL LAMP NomEs. Illustrated .............. аана. 32 


METAL LAMP ADVERTISING. 


— —Ó— 


The majority of the makers of metal lamps have undertaken 
some form of advertising which has been directed mainly at 
the general public. Previous to the advent of the metal lamp 
no attempt was made to bring the carbon lamp prominently 
under the notice of the electricitv user. Or, if any such 
attempt was made, it was the electrical contractor who made it. 

The metal lamp has inaugurated a new era in electrical 
advertising. We think we are right in stating that the Tan- 
talum lamp was the first metal lamp advertised to the public 
bv posters on the hoardings. What has come to be known 

s " The Satisfied Consumer " poster had all the merits of a 
good advertisement. It gave an idea of the appearance of the 
lamp and it further stated that by its use the electric light bill 
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was halved. We believe that this advertisement was respon- 
sible for quite a boom in Tantalum lamps, and as it was the 
first announcement of its kind it was in every way deserving 
of success. 

Since the appearance of the Tantalum poster other makers 
have come into the field, and their ideas of the best form of 
advertisement from their particular point of view have been 
brought to public notice from time to time. Now this form of 
advertising is bound to do the lamp industry an immense 
amount of good. The central station engineer and the elec- 
trical contractor are gratified to note the enterprise of manu- 
facturers in this direction. They know that when the name of 
апу particular trade article is constantly shouted from the 
hoardings, that the public will be encouraged to ask for such 
commodity. 

The present lighting season has produced a fresh crop of 
metal lamp posters, and we are constantly receiving show- 


cards, pamphlets, postcards, stick-on labels and leaflets in. 


abundance, which all go to show that the metal lamp maker 
is as keen as mustard in the pushing of his goods. We have 
heard in several directions criticisms offered by central 
station engineers and electrical contractors that much of 
this advertising matter rather misses the mark. The principal 
nature of the criticism is that the advertisement does not 
emphasise sufficiently the fact that by the use of metal lamps 
electric light is made cheaper than formerly. It is true that 
most advertisements are crowded up with the figures 70 per 
cent. reduction in current cost, but in spite of this, sufficient 
emphasis does not seem to be laid on the one important fact 
of all, that it 1s electric light that is going to be made cheaper 
by the use of these lamps. Assume for a moment that a large 
hoarding contained posters bearing the inscriptions Tantalum, 


OFFICE LIGHTING 


SRAM 


LAMPS. 


London, E.C. 
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Brimsdown, Efesca, Osram, Mazda (to place these in the 
order in which their posters appeared), the public might pos- 
sibly be impressed with the peculiarity of ‘the name of a 
particular lamp but would not immediately 
appreciate its connection with electric light- 
ing or the fact that the economies hinted 
at were in the electric light bill. 

Probably the most recent appeal to the 
public, in London at any rate, has been 
made on behalf of the Mazda lamp. In this 
case the parcel-carrying vans which ply in 
all parts of London and which constitute 
an excellent advertising medium, carry a 
Mazda poster to the effect that this par- 
ticular form of lamp is only rivalled by the 
sun itself. To the average passer-by the 
word "Mazda," which is thrown up boldly 
will be seen and perhaps recalled when 
again noticed. But there is no informa- 
tion that Mazda cheapens electric lighting. 
Similarly, the same publicity organisation 
has been flying a Mazda banner from a kite 
over different parts of London. But it 
has borne for its inscription only two 
words, Mazda Lamps. To the man in the 
street this can convey nothing. A Mazda 
lamp might be a blow lamp or a 
night light, or a miners lamp, or, in 
fact. апу form of illuminant except what 
it reallv is. 

The criticisms which are being levelled 
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motors. We are now enabled to present a few typical 
illustrations from thisPlist, together with fuller detaile of Из 
contents. 


against this class of metal lamp adver- 
tising seem to us to be reasonable. Large 
sums of money are being spent by 
electrical manufacturers and they naturally 
expect an adequate return, even although this kind of 
publicity is something in the nature of an experiment. 
These remarks may also be applied in a slightly modified 
sense to the advertisements which have been inserted in 
the principal London daily papers. in the provincial dailies, 
and a number of weekly journals. In these latter cases there 
is a better opportunity to say more than can be said on a 
poster. But the lamp makers have not yet, judging by 
numerous specimens of this advertisement put before us, 
taken the fullest advantage of this opportunity. The question 
Is naturally an open one and suggests criticisms from numerous 
points of view. But we think that manv central station 
engineers and electrical contractors are of the opinion that the 
metal lamp advertising to the public could be carried out 
more effectivelv than it is at present. 


INDUSTRIAL MOTOR APPLICATIONS. 


In our last issue we referred to the classification and arrange- 
ment of the matter in Messrs. Dick, Kerr's latest publication 
—a pamphlet dealing with the industrial application of electric 


Fic. 2.—Мотов DRIVING WinE-DRAWING SHOP. 


It 15 initially pointed out that the average power user in 
considering the introduction of electricity is apt to rate the 
prospective electric motor on the same basis as his existing 
steam engine. This is, of course, a fallacy which every engi- 
neer who is pushing the electric drive finds it necessary to 
immediately remove. It is also pointed out that the ten- 
dency has been to put in electric motors of liberal rating 
which can also give а moderate overload for an appreciable 
period. It is only possible to arrive at a definite conclusion 
as to the amount of power required bv keeping careful records 
of the peculiar conditions which obtain in various industries. 
The pamphlet in question contains selections from records of 
this character. Fig. | is typical of these. It is the power 
curve of a d.c. motor, 48 н.Р., 700 revs. per min. direct coupled 
to а 100,000 gallons per hour centrifugal pump. А reference 
to this curve clearlv demonstrates that the motor is quite 
large enough for the work which it is called upon to do under 
average conditions. Amongst the other curves introduced 
is one taken on a 50 H.P., 450 revs. per min. motor driving à 
wood working shop in which were a four-cutter planing machine 
taking timber up to 9 in. bv 4 in. and a 33 in. diameter circular 
saw. This particular curve showed that when the motor 
was running light on the shafting about 10 kw. was demanded. 

Of the illustrations showing 
= typical drives from motors placed 
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Fig. 1.—TypicaL CURVE ОЕ Woop-WwoRKiNG SHOP Motor. 


— small motor and the general con- 
<. = venience and compactness of the 
large motor. Fig. 2 shows а 
wire works in which the motor 
has been fixed upon a convenient 
foundation and arranged to drive 
: the main shaft of the shop by 
= means of the wide belt. This — 
drive is taken through a slot 
cut in the wall. Fig. 3 shows 
how motors can be conveniently 
mounted on girders above floor 

"E 
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level and fixed so as to drive shafting in different directions. 
The drive in both cases is by means of a belt. The switchgear 
for the motors is conveniently fixed on uprights adjoining each 
motor, and the starter, main switch and ammeter are iron clad. 
These particular motors have been installed for the driving 
of paint rolls. А large polyphase slip-ring motor used for the 


Fic. 3.—Morors Іх SuopP DRIVING Paint ROLLS. 


rope driving of a textile mill is another illustration." The motor 
drives directly on to the main shaft from which ropes are 
taken t» various floors for the countershafting. 

The attention of the works manager is directed at the con- 
clusion of the pamphlet to the importance of being able to 


Cross Road, W.C. 


run a small section of a works without having to keep in com- 
mission an engine designed for the driving of the entire factorv. 
With group driving by electric motors there is the abolition’ of 
most, and in some cases all, the shafting and belting, and the 
high comparative efficiency of the electric motor on varying 
load makes it the ideal power agent for factory use. In com- 
parisom with other prime movers the electric motor 
enjoys the distinction of remarkably low deprecia- 
tion. Every factory manager who is interested in 
the economical driving of his works should seek 
an early opportunity of obtaining Messrs. Dick, 
Kerr's motor pamphlet. 


A FIRE-DAMP SAFETY CUT-OUT. 


The introduction of electricity to the workings 
of fiery mines has been and still is regarded with 
a certain amount of apprehension by collierv owners 
and managers. Apart from the risk of shock to the 
men working in the mine, there is the ever-present 
danger of à spark igniting any accumulation of 
fire-damp. It is interesting to note that this 
same electricity is being made the agent of safety 
in electrically operated mines, and that the appa- 
ratus in which it is utilised has already proved 
a success. Briefly described, the Holmes-Alderson 
fire-damp safety cut-out is an electrical con- 
trivance which detects the presence of fire-damp 
and anticipates the risk of explosion by cutting off 
the supply of energy either in the affected part of the 
workings or of the entire mine. 

In а pamphlet which Messrs. J. H. Holmes & Co., makers 
of the apparatus, have issued they point out that the total 
enclosure of motors is not a wholly satisfactory safeguard, and 
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also that a much larger motor is required. They state that by 
the use of the fire-damp cut-out smaller, lighter and cheaper 
motors can be used with an equal or greater degree of safetv. 
The cut-out depends for its operation on the catalytic action 
of platinum in the presence of hydrogen gas. Marsh gas, or 
fire-damp, contains a large proportion of hydrogen, and this 
acts on a platinum wire causing its temperature to increase. 
This property is employed to close a circuit through a small 
magnetic solenoid switch, the action of which can be either 
to switch off motors т the immediate vicinity ог to close а 
sub-circuit of a distant solenoid switch which will cut out 
other sections of cable, sav, at a given distribution point. 

The whole of the apparatus is enclosed in two iron boxes 
which protect the contacts and connections from damage. 
The detector box, which 18 separate from the cut-out box, is 
provided with an opening covered with fine wire gauze and 
through this the surrounding air can enter. The apparatus 
is extremely simple in construction, and as there are but few 
working parts it should perform its functions under the most 
trying operating conditions. 


“LEA ” RECORDER EXHIBIT. 


Central station engineers and textile mill engineers were 
given an excellent opportunity of inspecting the Lea recorder 
in actual operation at the Manchester Engineering and Machi- 
nery Exhibition, which closes to-morrow, Nov. 5. Many 
men in charge of power plants do not appreciate the import- 
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ance and value of the Lea apparatus, and the company 15 
deserving of support for the enterprise with which it displz75 
its products at exhibitions of various kinds. After a'l, zn 
engineer is more impressed by а working demonstration then 
bv anv amount of the best sales oratory, and we do not doubt 
that" Lancashire engineers will have availed themselves to Пе 


full of the chance to witness the actual performance of th 
Lea recorder under various operating conditions. | 

А general view of the Lea exhibit is given in the adjoining 
illustration, which clearly shows the arrangement and extent 
of the dispay. 

The exhibit included one 6 in. self-contained V notch test- 
ing apparatus, provided with three acute-angled V notches, of 
varving angles and capacities, and capable of measuring accu- 
rately any quantity of water, from the smallest amount up 
to 50,000 lb. per hour. This tank was also provided with a 
rectangular brass weir plate, 2 ft. wide, by means of which it 
was possible to measure up to 50,000 gallons per hour. The 
whole apparatus was arranged in order to illustrate the utility 
and adaptability of the Lea recorder, for measuring boiler 
feed water, air-pump discharges from  surface-condensing 
engines and the * make-up " supply. 

In addition there was shown a “ Midget " self-contained 
V notch apparatus, having a maximum capacity of 1,000 
gallons per hour, consisting of tank and 4 in. recorder, shown 
in operation.. This is a new design of recorder, and is of hght 
construction, thus lending itself to easy transportation where 
necessary. It can be used either as a self-contained appa- 
ratus or with the instrument separate and at a distance from 
{ре tank. 

An item of interest to chemical manufacturers was a V notch 
ecid-measuring apparatus, having a maximum capacity of 
10.000 kg. (or litres) per hour, and consisting of wooden tank 
lined with lead, and 12 em. recording instrument, actuated 
bv а lead-covered float, immersed in the tank below. This 

| apparatus is said to be specially well adapted 
for the measurement of acids or other corro- 
sive liquids, as the only portion of the instru- 
ment in contact with the liquid is the float. 
This apparatus was also shown in actual 
operation, the acid liquor being pumped 
through the apparatus bv means of a centri 
fugal pump driven by an electric motor. 
The Lea recorder and integrator attracted 
considerable attention. This new machine 
(which had not been exhibited in Manchester 
before), in addition to producing a written 
record of the flow upon a chart, '* counts 
up" or ^integrates" the total amount of 
water passed over any kind of weir or notch 
during an interval of time, so that the quan- 
tity passed can be read off directly, Just as 
in the case of an ordinary gas meter. This 
instrument was connected with the testing set 
referred to in the first paragraph and was 
seen in actual operation. The integrating 
mechanism consists of toothed gearing, and 13 
very positive in its action, being driven by a 
powerful eight-day clock actuated by a falling 
weight. | | 


Machine Tool Driving.—A particularly striking publication 
has reached us from the Electric Construction Co. at the 
moment of going to press. lt is a bcok full of illustrations 
which show in an effective manner the application of E.C.C. 
motors to the driving of machine tools of all kinds. Further 
comment is reserved till next week. 
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OSRAM LAMP SHADES. 


The advertising of Osram lamps is continuing as vigorously 
аз ever. The latest arrival from the General Electric Co. is an 
Osram spookie shade of rectangular shape and ornamental 
design, on the four sides of which there is advertising matter. 
The inscription on the opposite sides is alike, and the adjoin- 
ing illustration gives an excellent idea of the form of adver- 
tisement adopted. The General Electric Co. is sending out 
these shades without charge to electrical contractors and 
central station engineers, and the publication department 
would be glad to hear from anyone who would care to put up 
such a shade in a prominent position, either in showroom, 
counter or in the shop window. The emphasis which the 


' lettering on the one panel lays on the fact that Osram lamps 


make electricity cheaper than gas is in every way commend- 


MAKE 
ELECTRICITY 
CHEAPER THAN 


NEw ADVERTISING LAMP SHADE. 


able, but the word electricity might with advantage be changed 
to electric light. Electricity consumers cannot be too strongly 
informed that the metal lamp does cheapen electric light so 
that it does not pay to continue using gas in any form. 
Accompanying the shade are two other specimens of Osram 
literature, one being a card representing the exterior of a first- 


class railway compartment. The central panel is arranged to 


open, and it discloses a reproduction on a reduced scale of the 
large Osram poster which is now a familiar object on the hoard- 
ings. There is also a folder which lays stress upon the econo- 
mies of the Osram lamp and also upon its durability and long 
life. The keynote of this folder is again electric light is cheaper 
than gas. 


SOME ELECTRICAL QUERIES. 


Will Mr. A. B. Anderson be a Parliamentary candidate at the 
next general election ; if so, what constituency will hestand for 
and on what ticket ? | 


_ Why do the new Oriflamme lamps in Cheapside, London, 


| extend no further than Bow Church * 


How is the new Association of Consulting Engineers pro- 
gressing ? | | 
_ When аге we to have a new service of clean, silent Electro- 
buses ? | | 


How soon will the battlecry of the stalwarts become Traffic 
Reform ? | 


Will turbo-electric locos ply between Euston and Watford 
on the new L.N.W. widening ? | 


. When will our contemporary the `` Electrical Times ” pub- 
lish some more chapters of the very new geometry ? 


A correspondent sends us the following queries from Queens? 
College, Cambridge :— 

What description of accumulator should I use to make an 
electric fan with 16 in. blades make (a) 200, (b) 500, (c) 1,000 
revolutions per minute ? | 

What isthe maximum time for which theaccumulator could 
run ? 

What are the subscription rates to vour paper ? 

Why did not our correspondent ask the last question first ? 


SOME ANSWERS. 


That cheap electric cooker? Our readers will find this in 
their List F 94, so the Electric & Ordnance Co. inform us. 

The Kaiser and not the King might (according to one of 
our contemporaries) open the 1911 Electrical Exhibition at 
Olympia. 


One of two original items from the programme of the Annual Smoker 
of the Manchester Local Scction, Institution of Electrical Engineers, 
held at the Midland Hotel on Friday last. The other item will be 
published next week. 

SONG. (Tune “ Simon the СеПагег.”) 
There are some engineers in Victoria-strect, 
Consulting's the work thev do, 
And they also do some other things as well, 
Including both me and vou, 
Including both me and you. 
With fees and expenses they never do fail, 
To pile up a very respectable tale. 
For no one of them faileth, as long as you pay, 
To charge five per cent. and ten guincas a day. 
But Whoa, Whoa, Whoa, of course they do so, 
And we'd all like to do the same I know. 
| (Repeat Refrain.) 
But these same engineers in the South West of town 
Are suffering à well-deserved fate, 
И their exes you save it is many a brown, 
And their five per cent.'s quite out of date, 
And their five per cent.’s quite out of date. 
The town council will choose a first-class engineer, 
And will find him in Басса and—sometimes—in beer, 
But when an extension 's required on the mains, 
The ten guineas and five per cent. count as clear gains. 
But list to me, if vou save a big fee, | 
То the man who saves it рау £ s. d. 
(Repeat Refrain.) 
The consultant retires to a smaller room, 
Third-back, not front-ground floor, 
And chairman becomes in a rubber boom 
‚ Of a company now no more, 
Of а company now no more. 
But the real engineer whom the ratepayers hire 
Will sce his new station grow higher and higher, 
Designed by himself— but, of course, he won't see, 
Nor smell what he saves in Victoria-strect’s fee, 
But £ s. d., as уой” all agree, 
Is nothing compared to our being free. 
~ (Repeat Refrain.) | 
Е. L. H. 
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STANDARD TRADE LITERATURE. 


WESTERN ELECTRIC CO. 

The bound catalogue of the Western Electric Co. is now 
before us, and we are able to speak in the highest terms of its 
style, matter and illustrations. It deals purely with the tele- 
phone products and supplies of the company and is intended 
for Government officials, Post Office engineers, telephone 
experts and consultants generally. It is a volume of nearly 
300 art paper pages, and from the | 
printer's point of view it 1з repre- 
sentative in every way of modern 
tvpography. It is impossible to 
venture upon criticism of a pro- 
duction of this character, as this can 
only be offered by one who uses the 
book. As the manufacturers are 
constantlv in touch with such users, 
it may be taken for granted that the 
sectionising, grouping and specifi- 
cation of the various products are 
such as to facilitate easv reference. 
We do think, however, that a 
thumb index or some scheme of 
colouring on the edge of the book 
would assist materially in finding 
where small accessories, dynamos, 
motors, ringers, relays, switch- 
boards, complete exchange equip- 
ments and distinctive telephone 
instruments are located. If the 
sections had been divided by 
coloured paper pages this would 
have assisted matters. "This is 
practically the only criticism we 
have to offer on an otherwise 
admirable production. We may specially refer to the illus- 
trations in the section on telephone switchboards and exchange 
equipments. Most of these views are of large size, and appear 
to have been taken under extreme difficulties both as to light- 
ing and location. These illustrations upon close examination 
show the marks of considerable working up, but this has not 
been overdone, and merely serves to bring up into bold relief 
the principal objects of interest. — — 

The diagrams of connections of the house telephones, known 
as " Westophones,” will be of interest to electrical contractors, 
and should assist them in getting these convenient little 
instruments installed in domestic service. The public do not 
realise the facilities which the ordinarv electric bell installa- 
tion affords for the application of telephones throughout the 
house. 

We must compliment the company on the clearness with 
which the individual pieces of telephone apparatus fand 
accessories are illustrated in the catalogue. There must be 
over 1,000 small illustrations in the list, and each one has been 
carefully deep etched so that it is thrown up in the clearest 
outhne. We have seldom seen this work done so neatly. 
Some of the pieces of apparatus have very complicated out- 
lines, but in spite of this there is no trace of jaggedness or cut- 
ting away of the subject matter. The price list for the appa- 
ratus is brought forward as a separate feature of the catalogue, 
and is held in by a cloth binder just inside the front cover. 


ELECTRICAL CO. 

The size and stvle of electrical trade literature varies enor- 
mously, but we are convinced that the electrical contractor 
prefers a small rather than a large size catalogue. The latest 
list of the Electrical Co. is 84 in. by 51 in., and this size is 
convenient for both pocket and office use. The list in ques- 
tion is divided into four main sections, dealing with machinery 
and apparatus, meters and instruments, cables, | wires and 
conduits, and lamps and lighting. The catalogue is mainly a 
price list, and contains small size illustrations of the apparatus, 
together with brief text or tabular description and prices. А 


thumb index would have been an advantage, though the 
printing on coloured paper of two of the sections somewhat 
facilitates reference. The lamp section is probably the most 
interesting, because it contains & number of good illustrations 
which depict the use oi the Aegma lamp for street and shop 
lighting. In the same section a number of pages are devoted 


to decorative electrical illumination with flexible strip. The 
prospect of a brilliant Coronation year should occasion imme- 
diate demand for this class of accessory. Several alternatives 


Мент SCENE suowiuc LIGHTING EFFECT PRODUCED WITH ELECTRICAL Co.’s DECORATIVE STRIP. 


in the way of strip svstems are offered, and the contractor can 
select that which is most likely to suit the particular require- 
ments. Now that the winter evenings are upon us there should 
also be a demand for Nernst projector lamps for lantern work. 


HART LIGHTING CELLS. 

The Hart accumulator has been before the'electrical industry 
for some vears and is therefore well known. А four-page leaflet 
just issued lays special emphasis upon the Hart lighting type 
cell, which is supplied in sizes ranging from 140 to 1,120 ampere- 


Скось or Hart Licutina CELLS. 


hour capacity. The positive plates in these cells are of what 
is known as the demi-Planté tvpe, in which the grid is com- 
posed of a special kind of lead which is subjected to a forming 
process throughout the life of the battery. The active material 
which is used to fill in the spaces in the grids is relied upon for 
the initial capacity of the cell, but the loss in peroxide is made 
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up by the increasing capacity of the lead grid due to the опе of the most forceful which the metal lamp makers have 
aforesaid forming process. The negative plates are of the put forward this season. We comment in another part of the 
Hart interlaced type, in which the whole of the active mate- — SUPPLEMENT upon metal filament lamp advertising in general. 


rial is divided into horizontal pellets, and these 
are securely held in position by vertical ribs alter- 
nating on either side of the grid. These plates are 
also made so as to ensure constant capacity being 
maintained throughout the life of the battery. The 
makers recommend this type of cell as being speci- 
ally suitable for private installations, as constant 
voltage is maintained during the greater part of the 
discharge, and it is stated that very little regulation 
is required. The adjoining illustration shows three 
of these cells erected in position. The Hart patent 
non-corrosive terminal is employed, which admits of 
the disconnection of any cell without the necessity 
for lead burning. 


о ee а ——— 


THE BRIMSDOWN SHOWCARD. 


Most of our readers will be familiar with the Brims- 
down John Bull bearing aloft a large metal filament 
lamp. They will also recall the colour scheme of the 
poster. We have received а framed reduction of this 
poster, which will make an admirable showcard for 
electrical contractors and central station showrooms. 
The design of the posteris distinctly novel. and it is 


SPECIMENS OF ALUMINIUM Рворестѕ. Illustration taken from the latest list 
of the British Aluminium Co. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


= ALUMINIUM PRODUCTS. 


Some general idea of the variety of ways in which aluminium 
can be worked тау be gathered from the above illustration 
which is taken from the latest list of the British Aluminium 
Co. The specimens shown clearly indicate that aluminium 
has many more uses for the electrical engineer than in the form 
of wires and cables. 
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“MAZDA ” RAILWAY CARRIAGE LAMPS. 


The metal filament lamp is not used in railway carriage 
lighting to the extent that it might be. It is interesting to 
note that lamp makers have 
standardised small lamps 
specially intended for this 
class of work, and the 
“Mazda” pattern may Бе 
selected as an admirable ex- 
ample. The adjoining illus- 
tration is reproduced from 
the latest ** Mazda" lamp 
list issued by the B.T.H. 
Co.. and it will be noticed 
that the filaments are short 
and well supported so as to 
withstand the vibration and 
rough usage to which rail- 
way material is generally 
subjected. А bayonet сар 
Is fitted tothe lamp so that 
it can be used in the holders 
on the carriages of the prin- 
cipal railway companies in 
the United Kingdom. It is 
made in two sizes, 15 and 
20 watt, for 24 volt circuits. 


ST. HELENS RUBBER. 


The cable catalogue of the St. Helen's Cable & Rubber Co. 
is an innocent enough document until one reaches the last page. 
The bulk of the catalogue is devoted to tables which give 
prices and particulars of the various classes of cable manu- 
factured by the firm. The last page bears what is entitled 
** The Legend of St. Helen." We reproduce this for the bene- 
fit of those publicity managers who think it advisable to asso- 
ciate medieval institutions with modern salesmanship. We 
also include the doggerel which is printed under each sketch, 
as this will form a valuable elementary lesson in the art of 
rhyming. We have always advocated careful preparation of 
trade literature, but we fail to see how the sketches will 
favourably influence sales. Perhaps it's a case of “stretching 
things a bit" to boost business. 
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St. Helen, martyred maid, 
‘They tricd to draw asunder, 

Нег strength their pulls outstayed 
And her FLEXIB. was a wonder. 
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So they bound her to a stake, 

There they had to axe and club her 
Ere her body they could break 

(Like St. Helens splendid Rubber). 
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TANTALUM PAMPHLETS. 


There is no reason for complaint on the part of the elec- 
trical contractor or central station engineer at the generosity 
of metal lamp makers in the supply of tradeliterature. Siemens 
Bros. Dynamo Works inform us that they will over print, free 
of charge for the trade, on their latest pamphlets which deal 
with outside lanterns (described fully in our last issue) and 
holophane stiletto reflectors. Ап early application should be 

made for these leaflets, as there is а large 
demand at the present time. 


METAL LAMP NOTES. 


The metal lamp makers are as busy as they 
can be getting out literature to their present 
and prospective clients. 
Notes and news of their 
doings reach us every 
day. The Rugby Lam» 
Co. in their latest list 
illustrate a big range of 
lamps of all candle- 
powers and voltages of 
which they are prepared 
to make immediate de- 
livery. We understand 
they are experiencing a 
brisk demand. Messrs. 
G. M. Boddy&Co. inform 
us that they are prepared 
to make substantial dis- 
counts to the cash (10 - 
days) customer. .They 
also state that they can 
supply all Standard “Ме- E 
talik” lamps from stock. Electrical contractors 
should note these facilities. 


95.voLT Всовх Lamr. 
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STANDARD ELECTRICAL LITERATURE. 


о 


Е.О.А. LISTS. 

The printed matter which reaches us regularly from the 
Electric & Ordnance Accessories Co. takes the shape of pam- 
phlets about 8 т. by 10 in. which are holed for filing. Each 
pamphlet deals with a distinctive subject. In the preparation 
of the illustrations more than ordinary care is taken, the details 
being brought out clearly by judicious touching up and lining 
of the subject. This work on the part of the engraver is so 
well done that it cannot escape notice in even a momentary 
glance through the lists. We are, however, particularly struck 
with the type used in the lists and its display around the illus- 
trations. Two of the latest pamphlets much impressed us in 
this respect, one list dealing with * Eclipse " Electric Heaters 
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All Candle-Powers 
1 to 1,000. 


Holy Trinity Church, Bournemouth, 
illuminated throughout by OSRAM LAMPS. 


and the other with “ Eclipse " Electric Ovens. The lists are 
written for the trade, of course, but the illustrations are suffi- 
ciently good to use in an artistic pamphlet which might at some 
time be prepared for distribution to the general public. 

Another E.O.A. list which has recently come into our hands. 
is one dealing with the “ E.O.A.-Hall" system of electric 
ignition. This list has been widely distributed at the Olympia 
Motor Show held this week, and will doubtless have been appre- 
ciated by its various readers. The cover is not ш any way 
attractive, except to a motorist, because it simply shows a 
large illustration of a magneto and coil. A few bold type lines 
would have 1 improved this page, as it is just a little bare. The 
chief attraction of the book is undoubtedly the illustrations. A 
series of careful photographs has been taken, and these are relied 
upon entirely to demonstrate the many ways in which the 
magneto can be taken apart for examination under a great 
variety of.conditions. There is no rigmarole in the text asking 
the reader to observe that part B fits into part X, or that a half- 
turn of the grub screw 15 will adjust the spring 17, to use these 
terms figuratively. The reader is assumed, and we think in 
this case rightly, to have a certain knowledge of motors and 
their accessories, and it is taken for granted that he will gather 
more of structural features from good detail illustrations than 
from many paragraphs of small explanatory text. The mag- 
neto is somewhat similar to an electrical measuring instrument, 
in so far as it is suitable for detailed illustration treatment in a 
trade pamphlet. We think that the “ E.O.A.-Hall ” Dual 
Ignition booklet might be taken as a good pattern to follow in 
working up à commercial list in which the subject or subjects 
lend themselves to explanation by illustration rather than bv 
description. An example of one of the E.O.A.- Hall blocks is 
given in the Motor Show Notes in THE ELECTRICIAN this week. 


CHURCH LIGHTING 


The General Electric Co., Ltd. Нея; 67, Queen Victoria St., London, E.C. 
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STANDARD ELECTRICAL LITERATURE—continued. 


ELECTRIC CONSTRUCTION CO. 

A printed explanation of the merits of the electric motor for 
machine tool driving is unquestionably the better for being 
made on a large scale. A machine tool nowadays is a massive 
and generally an imposing structure. Ап illustration of it 
must, if anything, emphasise its proportions, consequently it 
must be of ample size. Too great a reduction of a photograph 
will, as a rule, dwarf the subject out of existence. In the pre- 
paration of its most recent piece of industrial literature the 
Electric Construction Co. has had this important fact in mind. 
The booklet deals with the electric drive of machine tools bv 
E.C.C. motors, and a page of ample dimensions has been selected 
on which to displav to best advantage the fine half-tone blocks 
which are used to illustrate the selected examples of machine 
tools. There is not one of the cuts used whicb, if carefully 
printed on art paper using a green tone ink, would not be well 
worth framing. The cover also is attractive, and should at 
once appeal. There is practically no text matter, but this 
would be superfluous, as the illustrations are books in them- 
selves. The grouping of the E.C.C. motors amidst the '* com- 
pressed lightnings " on the opening page seems a little out of 
keeping with the subject of the book. The effort is good, but 
misplaced. This is the only criticism we have to offer upon an 
excellent Engineering publication. The company should 
experience a brisk demand for the book. and it will doubtless 


be appreciated bv all classes of electrical readers. 


METAL LAMP ADVERTISING. 


The article in our last issue commenting somewhat critically 
on the posters and advertisements of metal lamp makers bas 
brought replies from several manufacturers. It will be remem- 
bered that the main criticism levelled egainst the postering of 
metal lamps was that it might be improved by more specific 
references to the cheapening of electric light in comparison with 
gas, and, further, that the advertising to the general public 
should make 1t clear that electric lamps were the subjects of 
the advertisements. а. 

Mr. Н. Clifford Palmer, manager of the publication depart- 
ment of the General Electric Co., expleined to us that the ad- 


Electricity 15 A 
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but - you frat! have 


OSRAM-LAMPS 


SPECIMEN OF Оѕклм NEwsrarER ADVERTISEMENT BLOCKS. 


vertising campaign of the Osram lamp had been drafted 
with two distinct objects in view. One of these, and he wished 
to place this first. was to press home the fact that ` electricity 
was cheaper than gas E the other was to emphasise that 
Osram lamps contributed to this economy. Mr. Palmer pointed 
out that the Osram poster was but part of the whole scheme of 
advertising upon which his company had embarked. Any 
criticism levelled at it must. he thought, also take into account 
the other items, such аз the newspaper advertisements 
‘pamphlets, leaflets and loose literature which were the 
natural accompaniment to poster advertising. The poster 
in this case showed boldly that Osram lamps were being 
advertised, and also in a simple catch line stated that 


they " made electricity cheaper than gas." The note struck 
bv the latter was followed up in the newspaper advertisements 
and circulars. Mr. Palmer then showed us 4 number of design 
blocks which were being used regularly in the dailv and weekly 
press. Опе ot these is reproduced herewith. and a glance at 
it will show that it compares gas unfavourably with elec- 
tricity, and brings up the value of the Osram lamp in this con- 
nection. Mr. Palmer was also anxious to rebut the criticisms 
of certain station engineers bv showing us letters which his 
company had received from central station men, expressing 
approval of the Osram posters and asking for supplies of them 
to place prominently in their particular districts. The same 
engineers were also in general accord with Osram publicity 
methods, and approved of the pamphlets and leaflets dis- 
tributed by the General Electric Со. From much of the matter 
shown to us by Mr. Palmer it would appear that his firm are 
making the appeal for the Osram lamp to the public as much as 
they can a crv against gas on grounds of economy. We are 
pleased to observe this predominant note in their advertising. 
We hope that it will be appreciated widely by all classes of 
electrical men who are anxious to drive gas as an illuminant 
into the limbo of forgotten things. 


THE MORTON BITUMINOUS SUCTION GAS PRODUCER 


We are now able to illustrate an interesting type of cas 
producer which was exbibited for the first time at the Engi- 
neering and Machinery. Exhibition, Manchester, which closed 
on Nov. 5. Мапу attempts have been made previuir 
to utilise cheap bituminous coal in suction gas engines 
but with comparatively little success. In the Morton pw- 
ducer тапу of the former difficulties have been removed, ат 
the svndicate which is at present exploiting state that after 
numerous experiments the producer has been found to give 
every satisfaction. The producer operates on a new princip». 


GENERAL VIEW OF MORTON Gas PRODUCER. 


which admits of bituminous coals rich in tar being used with 
success, and no matter what the load on the engine is no trace 
of tar can be detected in the gas. The producer is automatic 
in operation and the distillation of the volatile gases from the 
raw coal proceeds with the production of coke. These gases 
are then split up and formed into a fixed form of combustible 
gas, and, after scrubbing and washing, pass directly to the 
engine. The syndicate have issued some figures which are 
based upon the comparative cost of gas engine working on 
town gas, anthracite, suction gas and bituminous suction gas. 
the engine being of 40 н.р. On town gas the aggregate cost 
per annum would be £190, taking gas at 1з. 6d. per 1,000 
cubic ft. and assuming a consumption of 16 cubic ft. pet 
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brake-horse-power-hour, 50 hours per week, 5O weeks per 
annum. Under the same operating conditions antbracite 
suction gas shows a figure of £63, or 1 lb. of coal per brake- 
horse-power-hour and with coal at 28s. per ton. With bitu- 
minous coal the figure is reduced to practically £25, the price 
of fuel in tbis case being taken at 113. per ton. We give an 
illustration of the producer plant as shown at the Mancbester 
Exhibition, and it will be noticed that it is compact in form, 
has comparatively few working parts and requires a minimum 
of bead room. The action of the generator is as follows :— 

Clean coke is charged in up to the level of inlet from blower, on 
top of this a fire is lighted, and as it kindles cokeis added until 
the fuel container is full. Аз soon as the fire has got well hold 
of the coke, blowing is started and continued until а steady 
volume of combustible gas is obtained at the gas outlet. The 
gas is then blown through the scrubber to engine which is 
started, the main air inlet at back is opened, steam regulated 
to suit. As soon as the enyine has got well on to its load, the 
two side air inlets and steam supplv are opened and regulated, 
and wben coal is put in tbe air inlet at meeting of slopes 13 
opened. When the coke in container has fallen sufficiently, 
coal is charged into container, this coming down on to the hot 
coke gives off its hydro-carbon gases, these passing down the 
underside of sloping cover are disassociated and converted 
into a useful form of баз. As the coal in container sinks and 
gives off its hvdro-carbon gases, coke is left, and as the original 
coke bed is used up, this coke from the coal falls downwards 
and takes the place of the original coke bed, without which it 
would be impossible to obtain the necessary temperature for 
the disassociation of the volatile matter from coal. 

In this plant coke can be used wbollv as the fuel and a good 
gas obtained, quite equal to that obtained from anthracite 
coal. Thus the distillation of the hydro-carbon gases, their 
disassociation, and the formation of the necessarv coke to 
replace original coke bed proceed automatically. 


THE NEW BIRMINGHAM SHOW-ROOMS. 


— 


We must compliment Mr. R. A. Chattock upon the work of his 
commercial department in the lay-out of the new show-rooms at 
Dale End, Birmingham. 

Ever since the appointment of Mr. Milns, some four years ago. 
to organise a commercial and industrial department the number 
of new consumers for light, heat and power bas increased with 
remarkable rapiditv. Between 1906 and the present time tbe 
demand for power has increased from 3,000 н.р. to 22,000 H.P., 
and practically all this power is without stand-bv of any kind, а 
fact which answers апу doubt as to the reliability of the 
Corporation service. 

The new show-room at Dale End is mainly intended to 
attract power consumers, and has been made a permanent 
exbibition of electrically-driven tools and motor starting and 
controlling devices. Mr. Milns has found, in dealing with the 
local power user, that nothing appeals more to his commercial 
instinct than a practical demonstration of the machine or 
machines which he wants in his works. At the same time the 
show-room makes provision for a suitable display of fittings, 
lamps and numerous small accessories. The equipment is, in 
fact, intended to demonstrate all the uses to which electrical 
energy can be put by consumers. The power section of the 
show-room is divided into two parts ; one for alternating-current 
motors and the other for direct-current motors. The former 
can be supplied at any desired voltage, even as high as 6,600. 
which is the transmission pressure for the system. The 
alternating-current supply enters by an Ellison three-phase oil 
switch, fitted with ammeter and overload features. А 


.** British Electric ” transformer reduces the supply pressure to 


110 volts. The exhibit on this side is а model rolling mill—a 
miniature of one supplied to the mint and other places. This 
mill is driven through gearing by a Westinghouse three-phase 
motor controlled by Westinghouse ironclad switchgear, which 
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has autometic devices for protecting the motor. We under- 
stand that many of these mills have been electrically equipped 
in the Birmingham district, and supplied with energy bv the 
Corporation. A large .motor-driven shears is another big 
exhibit: the drive is from a squirrel cage motor through chain 


View ог Power Рглхг Іх BrauiNaHaM SHowROOM. 


gearing. А large electric Prescot welder completes the 
alternating-current power section of the show-room. This 
controlled bv an Ellison alternating-current  circuit-breaker 
with overload and time limit device. 

Opposite to the machine tools driven by the alternating- 
eurrent motors is а row of d.c. motor equipped tools, and 
these include а P.D.M. electric grinder, a vertical spindle 
drilling machine for wood or metal. а motor-driven fan with 
variable outlet and a large circular saw. These machines are 
all driven by independent motors, and each machine has its 
own starter and regulator. Demonstration of the tools sepa- 
rately is therefore an easy matter, 

The remaining portion of the showroom is devoted to displays 
of cooking and heating apparatus, electric signs. fittings of 
various kinds and special switches. In the latter connection 
we may specially mention a fine board fitted up with almost 
every pattern of Lundberg switch for the control of one or 
more lights from independent positions. This board carries 
nearly a score of switches and almost double as manv lamps. and 
by the insertion of a wall plug the board is coupled up. and the 
various lamps can be lighted up Бу the different switches. 

In the hall leading to the showroom a quantitv of industrial 
switchgear and control apparatus has been set out, and this in- 
cludes tvpes of Ellison, G.E.C., E.O.A. and other makers’ gear. 

Considerable care has been taken in the disposition of the 
various machines and fittings in the showroom, and although 
there is plenty to be seen, the effect produced is imposing and 
impressive. Mr. Milns, the commercial engineer, who courteously 
took us over the showroom, stated that, although И was only 
opened on Friday last. there had been а steady stream of 
callers both by invitation and otherwise to see the display. 


SHOP LANTERNS AND FITTINGS. 


Marked progress is being made with metal lamps in the 
lighting of tradesmen’s premises. Clusters for interiors, lan- 
terns and signs for exteriors, these can be obtained in infinite 
variety for every conceivable trade and 
business establishment. With the metal 
lamp a tradesman can afford to be generous 
with his light. He need not be afraid to 
‘‘spread it about." In the selection of 
suitable fittings for the purpose he can be 
guided by the electrical contractor who, in 
his turn, will be influenced by the latest list 
of the General Electric Co., in which there is 
a wide range of shop lighting fittings. The 
list deals initially with signs and sign flashers. 
These are for the big emporium—in the 
changing varietv—and in the fixed pattern 
are valuable to even the smallest tradesmen. 
When used in conjunction with Osram lamps 
these signs are both economical and attrac- 
tive, and should help to bring custom. We 
are particularly impressed with the lantern 
section of the catalogue, because we notice 
many new and striking designs. These are 
in marked contrast to the monotonous 
regularity of the gas arcs with which these 
fittings compete. By spending a little more 
than a rival they can place outside a shop 
front a pattern of lantern which, while 
efficient from an illumination point of view, 
is attractive in external design and appearance. 

The lantern body is substantially made, and the best metal 
is used for the spinning. Into the shape of the latter con- 
siderable thought and care have been put, and the combined 
effect of globe and lantern is generally pleasing and attractive. 
The interior of the globe is fitted with suitable reflectors and 
either a single high candle-power Osram lamp can be used 
inside or a group of the same lamps. The effect of these 
lanterns on shop illumination has already been proved. 16 


New Osram SHop Lanterns 
AND FITTINGS. 


requires no further demonstration. It only remains for the 
shopkeeper to be persuaded of its merits where electricity 18 


already used and of its enormous comparative advantages as 
a substitute for was. 
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NEW ELECTRIC STOVES. 


We illustrate herewith a new pattern of electric heater which 
the Electric & Ordnance Accessories Со. have included in 
their latest line of heating apparatus. It will be seen from 
the illustration that in general design and appearance the 
heater resembles an anthracite stove. It comprises an orna- 
mental iron casting with stove enamel finish, art glass panels 
at the front and sides, and is fitted with an incandescent lamp 


New PATTERN EcrirskE HEATER. 


for ruby illumination. The energy consumption is 14 units 
per hour and the heating capacity is from 1.875 to 2,250 cubic 
ft. For its size and output the heater is comparatively inex- 
pensive. It forms one of a series of Eclipse convectors which 
ure so designed that there is an induced draught at the bottom 
of the heater and the gir passes up through the heater units 
issuing at the top at a considerably higher temperature. The 
heating units are connected in parallel and assembled in the 
interior in such а way that the heater is working at its maxi- 


mum in raising the temperature of the air within two minutes of 
closing the circuit. 

The makers state that Eclipse heaters do not appreciably 
affect the humidity of the air and that they do not burn the 
air, but are purely air warmers designed to produce an equable 
temperature with no injurious effects. Should any of the 
heating units be broken or damaged at anv time the work of 
replacement is a matter of a few moments опу. 

Numerous other patterns of Eclipse heaters are illustrated 
and described in the latest E.O.A. list F84, a сору of which 
will be forwarded immediately on request. 


SOME ELECTRICAL QUERIES. 


Whv not call them Metal Lamps ? ? 


Will there be a Press luncheon for the presentation to Mr. 
Barfield of the biscuit awarded by `` John Bull” this week to 
the proprietors of Tantalum lamps * 


Where is the man who was going to a fancy dress ball as a 
steam turbine, and, when asked how he proposed to go, 
replied `` Oh, as usual, dear bov—stripped ” ? 


Where are the street flame arcs in Corporation-street, 
Birmingham 7 and what are those two large inverted gas 
lanterns on the aluminium-painted post doing opposite New- 
street Station ? 

Will there be an electrical tableau in the Lord Mavor's 
Show nert vear * If so, will Mr. Taite be the dragon to Mr. 
Seabrook’s St. George or vice versa 7 


Мау we expect a big reduction in the price of electric cooking 
utensils this vear 7 

What has happened to the scheme for the electrical extrac- 
tion of whisky from London sewage 7? 

Won't Mr. Pringle find Australia rather dry after XXX 
Burton 7? | 

Who is leading the movement to carrv the war into the 
German camp, as suggested by a contemporarv ? 

Whv do not Presidents announce the subiects of their 
discourses beforehand ? 


Will the 100-hour flame lamp materialise this season * 


Why are electric motors used in gas works for operating coal 
conveying and retort charging machinery ? 


What is the date of the first I.E.E. smoker in the new 
Embankment building, the talent to be provided by members 
themselves 7 

Where are the large posters showing the ‘Satisfied Share- 
holder " with submarine telegraph investments? Не has 
himself been much in evidence this week. 


Will the Cannon-street flame arcs һе now converted to 
lowering | gear suspensions 7 


Who are the survivors from the Municipal Wiring Con- 
ference held vesterdav ? 


SOME ANSWERS. 


— ——— —— * 


А correspondent states that he is officially informed that the 
National Anthem will be plaved on the piano at all future 
concerts of the E.H.S. ' 

Mr. А. B. Anderson bas not vet definitely settled upon a 
constituencv for the next general election, but we are assured 
that he will onlv stand on a return ticket. 


‚СОРА 
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STRIP LIGHTING. 

Very shortly Christmas will be here again, and the demand for 
a decorative material for shop window illumination will be 
revived. In view of this, we would remind our readers that 
the illuminating strip made hy the Electrical Co. (Ltd.), enables 
effective decorative festoons, &c., to be arranged with a 
minimum amount of fixing and connecting up. The strips are 
supplied wired with eight holders in series for a low voltage 
circuit. and 16 holders in series for а high voltage circuit, and 
miniature carbon filament lamps of 2 c.p. are supplied to make 
up to the supply voltage. А 14-volt lamp is the size usually 
employed. Tbe consumption is only 4 ampere, so that the 
user gets the best possible distribution of light for a minimum 
amount of energv consumed. 

This strip is, of course, not exactly new, but it has been put to 
severe tests, and we understand found satisfactorv in everv 
detail. It has been in use at Bridlington Promenade (first 
installation of the kind in this country, carried out by Messrs. 
Waring & Gillow) since June of last vear, and no failures have 
been reported: 

Manv thousand feet were supplied to Bournemouth for the 
Centenary Fête this last Julv, and 1,500 ft. are fitted at the Spa 
Gardens. Whitby, with verv fine effect. The illustration 
testifies to this. 

The strip is suitable for all classes of temporary lighting, and 
is composed of 3/22 wire, porcelain holders, small miniature 


ELECTRICAL Co.'s STRIP AT THE BOURNEMOUTH FETES. 


lamps and watertight rubber washers. The strip is not costly, 


and is offered for purchase outright at practically hiring 
prices. 


*ECLIPSE" ELECTRIC COOKERS. 


Judging bv the activitv ot a number of electrical contractors, 
the public should shortly be in a position to buv electric cookers 
which will not only be inexpensive in initial outlay, but also 
in current consumption and general operation. The Electric 
& Ordnance Accessories Co. have had a line of electric cooking 
apparatus on the market for some years, but thev have now 
branched out into the oven business and are offering grillers 
and ovens upon quite distinctive lines. We illustrate the oven 
in Fig. 1. and it will be noticed that it is fitted with four switches 
each controlling heat units consuming 500 watts. The selec- 
tion of 500-watt heat units affords economical control of the 
amount of heat required for various cooking operations. All 
the heaters can be turned on for the initial heating up, and once 
the desired temperature is reached it may be maintained by 
either or one of the heaters. This means the cutting down of 
the current and energy consumption to either a quarter or a 


half. The makers 
state that the oven 
is of substantial соп- 
struction, and it has 
been severely tested 
over а period of six 
months side by side 
with a gas cooker of 
larger dimensions. 
This test has 
brought out one of 
the principal merits 
of the clectric cooker 
in the cooking of 
meat. It has been 
shown that whereas 
the gas cooker, by 
reason of the fact 
that the heat is badly 
distributed, will ex- 
tract the greater part 
of the nutritive juices 
from the meat, the 
electric cooker. on 
the other hand. carries out the cooking process graduallv, 


Еге 1.—'* EcLiesg& " ELECTRIC COOKER. 


and by this means the joint is of infinitelv greater food 


value. The oven is jacketed with slag wool and the interior 


casing 13 of heavy sheet iron, the 
door lining and back of the oven 
being heavilve namelled. 

The heating elements are шех- 
pensive and can be renewed at small 
cost if thev give out at any time. 
Thev are mounted on light nickel 
steel frames at each side of the oven, 
and kept iu position Бу special clips. 
This construction facilitates the re- 
moval and replacing of the elements 
at any time. И is also possible to 
increase the heating capacity of the 
oven in that space is provided for 
additional resistance frames. It is 
claimed that a uniform temperature 
is maintained all over the oven and 
is not concentrated аё the bottom, 
as is the case with gas cookers. The 
wiring from the switches to the 
heating element bas been carefully 
carried out, and the switches have 
been liberally proportioned for the 
current carried. The heating ele- 
ments are protected from the shelves 
and grids in ће oven, and it is not possible for а shock to he 
received at anv time. This protection 1s obtained by hinged 
gates, which swing close to the heating element, and can be 
thrown open to give complete access at any time. | 

In conjunction with the ` Eclipse " oven a breakfast cooker 
is made which consumes 2,500 watts in two circuits of 1.500 
and 1,000 respectivelv. This cooker is shown in the illustra- 
tion on the top of the oven. 


NEW ELECTRICAL SHOWROOMS. 

In these davs of commercial spirit, when every man, пош 
the highest to the lowest, strongly objects to the purchase о: 
a pig in a poke, and demands before purchase to see examples 
of what he is about to buv, a showroom, fitted up with every 
sample of the manufacturer's art, is а necessity. | 

For some time past Е.М.Е. Ltd. have been able to suppl 
from their works in London and Walsall choice examples of 
such electrical goods as fittings for shop, mill, colliery, factory, 
ship and street lighting, as well as convectors. radiators and 
ccgnate apparatus. Anycne who Раз seen these fittings will 
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agree that they are quite suited for the work they have to do; 
but in order to provide a greater opportunity to their con- 
sumers for that seeing which is behevine. and to provide 
better meens for the inspection of their goods, the E.M.F. Co. 
have just opened a new showroom and offices at 212 and 213, 
Upper Thames-street. te 

On the ground floor at these premises there is à spacious 
showroom well furnished with electrical fittings. These 
include a number of artistic brass pendants, while similar 
fittings can, we understand. be supplied. finished in oxidised 
silver, gunmetal and other wavs. Cast-iron fittings of various 
kinds are also to be found here. including water-tight tube 
pendants in several designs. brackets and portable lamps. 
Similar fittings are also made in cast brass. Attention тау, 
in this connection, be called to a series of iron cargo clust«r 
lights. which can be designed to contain as many as 12 lamps, 
and to a line of porcelain fittings which has been desigred for 
use in acid-laden atmospheres. 

Radiators of the " Ideal " pattern, which we understand 
are selling extremely well, are also to be found on view. It is 
claimed for this apparatus that it forms the most effective and 
cheerful method of electric heating—a result which is entirelv 
due to the special care bestowed in its design and construction. 
It is unfortunatelv too true that electrical heating apparatus 
has often been designed and constructed in such a wav as to 
render it entirely unsuitable for commercial use. This firm 
аге also agents for Bastian’s “ Quartzalite " heaters. 

In the basement of the new premises are spacious stores 
from which all the articles enumerated above can be supplied, 
while ** E. M.F." metal filament and * Tantalum " lamps of all 
sorts are also kept in stock. On the first floor are well-lighted 
offices for the managerial and clerical staff. 

Our thanks are due to Mr. O. H. Bishop for his courtesy 
in explaining the various features of the new premises to our 
representative. 


SHIP LIGHTING CELLS. 


The use of accumulators for ship lighting 13, of course, not 
new, but they have the great advantage of admitting of the 
shutting down of the dynamo and ship lighting engine for 
repairs or when the vessel is in harbour. Electric lighting is 
looked upon as ап essential оп board ship, and all modern 
vessels are equipped with some kind of lighting plant. Accumu- 
lators usually find their мау into yachts and other privately 
owned vessels. The Electrical Power Storage Co. have made 
for some time a special sbiplighting cell which has been found 
to give general satisfaction. It can be supplied either with 
Planté positives or with pasted positives. We show a sectional 
view of one of the latter containing 17 plates in lead-lined wood 
box. The cells are made up in a number of standard sizes and 
for varying discharge rates. The smallest patterns give a dis- 
charge of 30 amperes for two hours, 24 amperes for 34 hours 
and of 16 amperes for seven hours. These figures relate to the 
pasted plate type. The Planté cells in the smallest sizes give 
38 ampere discharge for two hours and 17 for seven hours, the 
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weight of both types of cell being the same. For the larger 
sizes, with 33 plates, the Planté cells give a maximum discharge 
of 304 amperes for two hours and 136 amperes for seven hours. 
The weight of the cell in this case is 4901b. The corresponding 
pasted plates give 240 amperes for two hours and 126 amperes 
for seven hours, and the weight of the cell is 5401b. The 
number of plates in each case is the same. 
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WOODHOUSE STEEL CASING. 


Many attempts have been made of recent years to introduce 
дї pattern of casing for electric light wires which would he 
easily erected, would give sound mechanical protection und 
at the same time be of neat and pleasing appearance. Wood 
casing is still used to а remarkable extent in all electrical 
installations. We say remarkable, because it should have 
fallen into disuse vears ago if steel conduit systems are any- 
thing to go bv. A new method of enclosing insulated con- 
ductors has just been brought to our notice in the Woodhouse 
steel casing. As its name implies, the protecting elements take 
the shape of a casing, and this term is used in the sense that 
wood casing is, namely, the parts constitute a trough or casing 
and a cover and capping. There are, of course, many points 
of difference between the wood and steel systems. The 
Woodhouse steel casing is fireproof, it affords complete mecha- 
nical protection, and it is erected with a minimum of tools and 


SHOWING 
Улт, Boxes, CLIPS, AND COVER. 


trouble. It is intended for surface wiring, and the inventor 
in this regard has had an eye to appearance. The casing 1s 
as unobtrusive as steel tubing, while there is no comparison 
with wood casing. The system should enjoy considerable vogue 
among wiring contractors and electricians who have to carry 
through work under pressure, but are anxious that it shal! be 
thoroughly satisfactory in all its details. 

The invention consists of a bonded steel casing, small in 
cross-section, neat in appearance and quickly erected. It is 
automatically bonded, and bends and curves are made on the 
spot without tools. Special tees and boxes, &c., for junctions, 
switches and the usual fittings are also provided. 

The casing and pieces for jointing, bonding and securing the 
casing to the wall were patented by Mr. A. E. Woodhouse some 
vears ago, but only recently was a method hit upon of making 
" bendable " lengths of the casing from the same steel as is 
used for making the casing. By means of these pieces a wire- 
man can run the casing easily and quickly over anv mouldings 


* ВЕХРАВЬЕ ”” WOODHOUSE STEEL (CASING. 


and obstruction and round corners and curves, without tools 
or a large supply of special fittings. The straight lengths of 
the casing can be quickly and easily set to fit any inequalities 
of uneven walls. 

No nails or screws are put through or into the casing or 
bends. and, in erecting. the troughs are slipped or sprung into 
close fitting joint pieces (clips) which are nailed or screwed to 
the wall. At the corners and bends a special piece of “ bend- 
2Ы> ” is used. This, as already explained, is bent bv hand 
without tools. to the angle or bend required. The wires are 
laid in the troughs and no drawing-in is necessary. The 
covers are sprung over the trough (and clips), the corners of 
one end being pushed on first. The casing and bends are 
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Ventilated tubular fuses can clear a short 
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securely fastened to the walle by the clips, which also provide 
a slight air space between the casing and wall. 
The casing is easily cut Бу a three-cornered file or fine-toothed 


hack saw, as the steel is purposely made thin. This fact 
allows it to quickly follow atmospheric temperature changes, 
in order to avoid condensation. 

The whole of the casing can be quickly taken down if desired 
bv removing the covers and wire and springing out the clip 
jaws with a tool. 

In comparing the cost of the svstem with others, not only 
should the saving of labour be taken into consideration, but 
also the fact that no inspection fittings or draw-in boxes are 
required. Woodhouse casing is obviously not a good thing 
for an unscrupulous wireman, as scamped work cannot be 
hidden. The scaing is shallower than tubing or wood casing, 
and therefore joists and woodwork do not need to be cut so 
deeply. It is claimed for the system that it has all the advan- 
tages of both the wood casing or steel tubing svstems without 
their disadvantages. 

The price of the casing and fittings is about the same as slip- 
joint tubing. We understand that the system has been 
approved by the insurance companies and several leading firms 
of consulting engineers, and that a number of repeat orders 
have already been received during the past few weeks. 


TANTALUM LAMPS ON SHIPBOARD. 


The Roval visit to South Africa has received much attention 
from the daily press, but among the details published little 
mention has been made of the great preparations made to 
administer to the comfort of the Duke of Connaught and his 
suite during their voyage. It will be a matter of interest to 
know that the lighting of the luxurious 5210018 of the “* Bal- 
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READIN: Room on * BALMORAL CASTLE” LIGHTED LY TANTALUM LAMPS 


moral Castle” was effected by Tantalum lamps. We 
reproduce a photograph of the reading room and library, 
splendid examples of an up-to-date steamship lighting of 

to-day. This is only one of a large number of ship installa- 
tions, proving that the high efficiency Tantalum metal 
lamp is looked upon with favour for use on steamships. A 
glance at the illustration will show that the apartments of à 
first-class steamship are very similar to those of the latest 
palatial hotels. 
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STANDARD ELECTRICAL LITERATURE. 


JENS ORTEN BOVING. 

The subject of turbo-electric pumps is one which lends 
itself to treatment in a catalogue by half-tone illustrations, 
plans and diagrams, and efficiency curves and tables. The 
most recent list of Messrs. Jens Orten Boving makes use of all 
these, and they are displayed in a convincing manner through- 
out the booklet. A special appeal is made to the colliery 
engineer with the illustrations which depict the applications of 
the pump, both to mine sinking and draining. The * Victoria " 
pump is manufactured in the horizontal and vertical types, and 
is specially constructed for direct driving by electric motors. 
This fact is impressed upon the reader of the booklet by 
numerous illustrations of this type of pump. A quantity of 
useful data is included in the book on the subject of high and 
low-lift pumps, and the reading matter is supplemented by two 
tables which give particulars of high.lift pumps operating at 
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The Tea Gardens, Midland Grand Hotel, Manchester, 
illuminated throughout by “OSRAM” LAMPS. 


2 to 260. 


All Gandle-Powers 
1 to 1,000. 


The General Electric Co., Ltd. нева : 67, Queen Victoria St., London, Е.С. 


1,450 revs. рег min. and 1,730 revs. рег min. The particulars 
include pumps from 2 to 10 stages. An interesting note is 
printed on the face of one of these tables to the effect that two 
pumps, each to deliver 100,000 gallons of water per minute, are 
under construction for the Alexandra Docks, Newport. Central 
station engineers will be interested in the booklet for the 
information given regarding the value of the " Victoria " 
turbo pump for boiler feed purposes. The reciprocating pump 
has been supplanted in numerous central stations by the turbine 
pump, which appears to give satisfaction under practicallv all 
the conditions of central station service. The booklet before 
us has been carefullv printed, and the line drawings and 
efficiency curves are shown with commendable clearness. 


JANDUS ARC LAMP AND ELECTRIC СО. 

The Jandus Regenerative arc lamp is well known to many of 
our readers, but they can become much more closely acquainted 
with it by obtaining the latest literature regarding it. This 
takes the shape of a series of pamphlets held together in a neat 
folder with an attractive front cover. The entire range of 
Jandus lamps is dealt with in these lists, each pattern being 
carefully illustrated and described. The technical data 
regarding the application of the lamps to industrial lighting is 
set out with an eve to immediately impressing the reader with the 
merits of the lamp. The diagrams and curves are clearly drawn 
and well reproduced. We would specially mention the 
sectional drawings showing the internal mechanism of the lamp 
—though the term mechanism is really a misnomer, because 
there is practically no such thing in the accepted sense of the 
word ; the carbon feed is controlled by а pair of solenoids and a 
simple clutch. The selection of a good heavy art paper 
for the lists is amply justified by the crispness of all the half- 
tone illustrations. 
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E.C.C. MOTOR APPLICATIONS. 


In our last issue we commented upon the publication of a 
particularlv attractive booklet bv the Electric. Construction 
Co. The title of this is " Machine Tool Driving by Electricity,” 
and we are now able to give some additional details of the 
machines described and illustrated in this interesting publica- 
tion. It may be remarked at the outset that the Electric 
Construction Co. have standard lines of direct current and 


Fic. 1.—E.C.C. Motor DRIVING WHEFL LATHE. : 


alternating current motors, which are specialv adaptable for 
the driving of machine tools and other classes of industrial 
machinery. In a table on the last page of the booklet in 
question, is given a list of some of the principal E.C.C. motor 
installations, which go to bear out this claim. Glancing down 


this we notice that a firm of carpet manufacturers employ 
24 E.C.C. motors from 5 H.P. to 21 H.P., aggregating 309 Н.Р. 
Then there is a dockvard crane installation of 25 motors, 
aggregating 636 н.р., a refrigerating works employs 7 E.C.C. 
motors, ranging in size from 8 н.р. to 275 Н.р. and giving a total 
of 923 н.р. for the installation. In а compressed air installation 
there ате 8 E.C.C. motors aggregating 1,030 н.р., and a fencing 


Fic. 2.—E.C.C. Motors Dnmivico LARGE PLANER. 


and ironwork manufacturing firm employ 43 motors totalling 
1,711 н.р. Practically the same total horse-power is installed 
by a firm of tube makers, but in this case there are only 6 
motors, ranging from 120 н.р. to 500 н.р. each. In the work- 
shops of a railway company are 97 motors totalling 2.200 H.P., 
and graduallv ascending in the scale we find а group of mines 
utilising 4,149 н.р. in 82 E.C.C. motors. What we may call 


Fic. 3.—E.C.C. MoroR Снмыхз рауіхо Овилахо MACHINE. 


the pièce de resistance of the list is an installation of 75 E.C.C. 
motors by a firm of iron and steel manufacturers, the total 
capacity in this case reaching 15,000 н.р., and among the 
motors is tabulated one of 6,000 н.р. We have roughly cast 
up the column of aggregate brake-horse-power in this table, and 
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it reaches the interesting total of close upon 73,000 H.P., an 
encouraging figure, and one which is admirable testimony to the 
progress in industrial power applications of an essentially 
British electrical concern. | 

We have selected from the motor booklet а number of 
typical drives of machine tools, and these are reproduced here- 
with, though on a уегу much smaller scale to those in the 


Fic. 4.—E.C.C. Motor-Driving CoL p METAL Saw. 


booklet itself. Fig. 1 illustrates a 124 в.н.р. motor running 
at 280-840 revs. per min., and operating on a 500 volt circuit, 
driving a car wheel lathe. This machine is used for turning 
car wheels on their axles, and is а 224 in. centre lathe. It 
may also be employed for boring and turning tyres. Fig. 2 is an 
interesting illustration of the application of an E.C.C. motor 


to a high speed planing machine which measures 18 ft. by 3 ft. 
by 3 ft. There are two motors, one of the variable speed type, 
and the other of the constant speed type. They are both of 
7} B.H.P., and the former has a range of speed from 500 to 
1,500 revs. per min., and the latter a fixed speed of 1.000 revs. 
per min., the working voltage being 230. 

An interesting drive is that of an internal drilling machine 
shown in Fig. 3. This is driven Буа 24 p.H.P. variable 
speed direct-current. motor, which operates on 110 volts, and 
has а range of speed from 500 to 1.500 revs. per min. The 
drive from the motor shaft to the drilling spindle is bv a Renold 
chain. Fig. 4 shows a 15 н.р. direct-current motor geared 
down to a cold metal saw. This machine runs at 500 to 
1,000 revs. per min., and operates on a 110 volt circuit. 

The foregoing are presented as tvpical examples of the 
application of E.C.C. motors to machine tool driving, and will 
doubtless be regarded with considerable interest. We may 
remark. in conclusion, that the Electric Construction Co. Рауе 
supplied electric power plant to over 200 collieries, and that 
they are manufacturers of electric haulages. the ^^ Simplex ' 
bar coal-cutting machine, and also a full range of direct- 
current and alternating-current generators, switchgear, &c. 
The companv's works are at Bushbury, Wolverhampton, and 
their head office is at Dashwood House, New Broad-street, 
London, E.C. 


ыы 


WATERTIGHT CONNECTING PLUGS. 


The extended use of portable electrical devices frequently 
necessitates the employment of a type of connecting plug which 
must be watertight and fireproof and capable of severe treat- 
ment under a great variety of conditions. The * Niphan" 
system consists of twin cables with rubber insulation enclosed 
in a steel flexible tube, or of twin armoured cable, both patterns 
being fireproof and waterproof. The principal item in the 
system is a special plug connection which admits of a good 
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electrical and mechanical contact being made between the 
lengths of twin armoured cable or insulated conductor in 
flexible tube. The case of this plug is of brass, in two parts, 
connected by a screwed and milled ring. Ebonite is the in- 
sulating material employed, and the plugs are of gunmetal. 


£ Fic. 1.—7 NipHan” DistaiBetion Вох. 


Each socket is fitted with a small tapered pin, which enters 
а corresponding hole in the plug and spreads the latter out 
against the sides of the socket tube. This device ensures good 
contact at all times. 

The ** Niphan " system admits of complete temporary wiring 
installations being carried out. With this object in view the 
makers have designed special distribution boards which can be 
supplied with a varying number of ways. These boards are 


Еа. 2.—'* NIPHAN” THREE-Way SOCKET. 


enclosed in cast-iron boxes, which have ** Niphan" plug con- 
nectors both for the feeder and distributor circuits. An illus- 
tration of the three-way distribution box on this system is 
shown in Fig. 1. The *Niphan" plugs can be supplied 
with any required number of pins according to the character 
of the circuits which are being wired. The “ Niphan " sockets 
can also be supplied in groups somewhat similar to that shown 


in Fig. 2. This illustrates а multiple ship socket, two-pole 
with three outlets. In a short notice such as the present we 
can only give a general idea of this system, but we would 
recommend interested readers to apply to Messrs. Simmonds 
Bros. (Ltd.), Newton-street, High Holborn. London, W.C., for 


a сору of their booklet which explains the applications of the 
svstem 1n detail. 


SPOOKIE SHADES AND SIMPLEX RADIATORS. 


Since the introduction of the spookie shade about 12 months 
ago there has arisen an enormous demand for these artistic 
and fantastic light screens. Last season numerous tasteful 
patterns were introduced and were much appreciated. This 
season a great variety of new designs has been brought out, 
and these are exceedingly attractive. It is impossible in a 


half-tone illustration to give anv idea of the delightful lighting 
effects which can be obtained with these shades. 
made for pendants, standards and candles. 


They are 


Our old friend of 


SPECIMENS OF NEW 
NPOOKIE SHADES. 


last season, the Watchman’s lantern, appears in a new guise 
this time as * Old Nuremberg." The lantern is made rectan- 
gular instead of cylindrical, and is а great improvement on the 
old design. Most of the new shades have distinctive names. 
There is the * Motor Race" for candle fittings, the Swan," 
"Canoe" and “Knight and Castle" for either pendants or 
standards. We illustrate a dainty candle shade termed ** Beaux 
Arts," which gives a colour combination of red and white and 
is very pretty. We also show the ** Snowball,” in which white 
and green flowers are tastefully displaved upon a red 
gromnd. We are informed by Messrs. 

Simplex Conduits that they are E че Ж 
showing a full range of these shades at | 
their showroom in Charing Cross-road. 
They also state that the new season's 
shades are madeof a special paper which 
considerably enhances the lighting 
effects produced. 

Messrs. Simplex Conduits also wish 
to bring to the notice of the trade their 
new season’s designs in electrical radi- 
ators. A noticeable feature of the new 
pattern is the comparative inexpensive 
designs which are being put forward. 
Our attention is specially directed to a four-lamp radiator with 
two switches and polished brass reflector, which is priced at 
32s. 6d.. subject. This should be found very useful in offices, 
and also as a portable heater for bedrooms during the winter 
months. An illustration of this particular pattern of radiator 
is given herewith. Full details of this radiator will be 
forwarded immediately on request. 


NEW SIMPLEX RADIATOR. 
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IS THE STATION ENGINEER COMMERCIAL ENOUGH ? 


We have asked a few pointed questions on this page during 
the past few weeks. and many of them have not vet received 
satisfactorv answers. In the present case we are departing a 
little from custom by elaborating upon the question at the head 
of this short article. Electricity supply has been undergoing 
marked changes during recent vears, and the value of the com- 
mercial element in. the department has been slowly forced to 
the front. Efficiencies in the boiler house, the value of CO, and 
the amount of the condenser discharge have passed from 
questions of uncertainty to the realms of hard fact. Willy 
nilly, the central station is being operated on economic lines 
and the man at the head need no longer await with apprehension 
the records of his confréres in other towns. He is not now 
concerned with his particular position in the column of " oil 
waste and stores," at so many decimals per unit generated or 
sold. He must sell his product in the most satisfactory 
manner, while he rests assured that the station is being run on 
highly efficient lines. | 

Не has opened showrooms in some places, issued circulars, 
he edits a bulletin and keeps the local papers alive with 
discussions on the respective merits of electric light and gas. 
Now and again he has a little exhibition and compels the district 
to recognise that electricity can do more than light a lamp, that 
it will cook, iron, warm a room, turn a sewing machine, and do 
a hundred other things. But is he really commercial ? Has 
he not done most of these things because it is de rigueur to 
conduct some such section in his department ? Is there anv 
truth in the assumption that he is still too technical, too bound 
up with the cares and worries of his station ; and that he leaves 
much of the commercial work to voungsters who are apt to 
turn people away rather than to encourage them to know what 
thev can do with electricity other than to light the lamps in 
their houses and shops ? 

We do not ask these questions in any carping spirit. We 
are naturallv a centre upon which many of the heads of the 
various branches of industry concentrate, and we hear rumblings 
and rumours which do not get into the corners of the industry. 
We want to see a rapid advance in electricity supplv, and are 
anxious to feel that the work of advancement is being entrusted 
to men capable and worthy of carrving it on. We know there 
are difficulties. That gas interests are strong, that many 
engineers must bow before "gas precedents," which are 
difficult to break down, and we know that the whole force of the 
gas world is being concentrated upon the situation at the 
moment. For these reasons we ask the question—Is the central 


Birmingham Electricity Department encourage street light- 
ing bv high-pressure gas, as it assists in keeping the illumination 
in an unsatisfactory state, and boosts up the sale of “juice” 
for tradesmen's flame arcs. 

The scheme for extracting whiskv from London sewage has 
not vet reached the spirit stage. 


FERRANTI 


HOLLINWOOD, LANCASHIRE, and 
78, KING STREET, MANCHESTER. 


CONTACTLESS 
ELECTRIC 
REGULATORS. 


LENGTHEN 
"THE LIFE 
OF LAMPS. 


SAVE CURRENT. 


———— 


TURNS 
ELECTRIC 
LIGHT 
UP AND DOWN 
LIKE GAS. 


Write for List No. И 151, 


Cover Removed. 305 


SOME ELECTRICAL QUERIES. 


When will the Metropolitan Railway stations in London be 
lighted by metal lamps instead of inverted gas mantles ? 

Where was the cheap electric runabout at the Olvmpia 
Motor Show ? 

Will Mr. Durtnall be the first to experiment with his petrol- 
electric aeroplane or is he advertising for a proxy ? 

Has the Secretary of the Inst. E.E. had silencers fitted to the 
lecture theatre doors in the new building on the Embank- 
ment ? 

Following upon his Presidential Address, will the Heads of 
Technical Schools shortly open departments to bring more 
speedilv to а head many of Mr. Ferranti's suggestions ? 

А new gas turbine is heralded from Mannheim. Does this 
incident open an era of real usefulness for gas ? 


Will the electrical contractor ever wake up ? 

What stalwart will volunteer to visit the overhung gas lamps 
in Cannon-street, London, with a pruning hook ? 

When will metal lamp advertising be modelled on gas lines ? 

Will Mr. A. P. Lundberg be soon producing the “ Trinob ” 
tumbler switch 7? 

Why will electrical contractors forget the two-way switch in 
all ordinary wiring jobs ? 

Would the members use a portion of the new Institution 
building as a club if it were specially fitted up for the purpose ? 


Can London's largest gas company explain its unpreparedness 
during the first November “ particular,” and would it not like 
to have made the same brave show as the Excello arc lamps in 


Farringdon-street during the fog * 
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REYROLLE 


MULTIPLE WAY 
FUSE BOXES 


are specially suitable for small Motor Services, Arc Lighting. &c. 


They are made in all sizes from 2 to 6 ways. 


Maximum capacity per way. 25 amps. at 250 volts. 
Lam, 29 gives full particulars. 


Address: Hebburn-on-Tyne, ENGLAND. 


“TANTALUM " LAMPS IN A LONDON TUBE. 


* Tantalum" lamps have been identified for some consider- 
able time with traction installations, and “ Onewatt" lamps, 
which have been on the market some six months, are, we 
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TANTALUM Lamps ох ОХЕ OF THE LONDON TUBES. 


understand, gaining favour for street and shop lighting. The 
toughness of filament, for which the lamps are noted, enables 
them to be used in situations where the ordinary type of metal 
lamp is not generally successful. We reproduce an illustration 
showing the illumination obtained in one of the London 
Underground Tube stations bv means of a judicious combina- 
tion of “ Tantalum” and * Onewatt" lamps. А number of 
100 c.p.lamps, with suitable opal reflectors, are fixed at 


regular intervals so that the light is directed upon the platform, 
whilst ** Tantalum” lamps are installed in weatherproof brackets 
on the wall centrally between them. ** Tantalum" lamps have 
been running satisfactorily in the trains for some years, and 
some have given a life of over 6,000 hours. These facts will 
doubtless appeal to all engineers responsible for the illumina- 
tion of electric trains and stations on electric railways. It is 
interesting to note that “ Tantalum” lamps are still rapidly 
gaining ground for traction work as at the present time three 
further tramway companies have decided in favour of installing 
them on their cars. 


SOME FEATURES OF THE NEW BIRMINGHAM 
SHOWROOM. 


We referred in a general way in our last issue to the opening 
of the new showroom at Dale End by the Birmingham Corpn. 
Electricity Department. We are now able to give a more 
detailed description of some of the special exhibits on view. 


А.С. MoToR Cox TROeL PANEL матн Оп, CIRCUIT-BREAKER AND 
STARTER MECHANICALLY INTERLOCKED. (George Ellison.) 


A representative display of ironclad switchgear and circuit- 
breakers is made by George Ellison, who is exhibiting types of 
his standard products. 
alternating-current ironclad control gear for industrial motor 
installations. and his apparatus is largely used for the control of 
motors of all sizes and tvpes. We illustrate an alternating- 
current motor panel which is a combination of a three-pole oil 
switch and motor starter. The latter is placed in a circular 
case at floor level, but is mechanically interlocked with the 
three-pole oil switch, which is fixed between two pedestals at a 
shightly higher level than the starter. The oil switch has 
automatic features, so that it is virtually а circuit-breaker. 
When it is tripped, either by hand or automatically, the 
starter flies back to the off position : an ammeter of the ironclad 
tvpe is also attached to the oil circuit-breaker. 


Mr. Ellison makes а speciality of - 
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SPECIFY AND USE 


No Temperature Coefficient. 


Wire will not Rust or Perish. 


Contains no Iron. 


The only Materlal of its kind Manufactured in England. 
=== Used largely and Specified by the Admiralty. —— 
Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & CO., Ltd., , 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


SHEET. 


Telegrams : ‘’ WIGGIN BIRMINGHAM." 


BARE. 


COVERED. 


| Agent : LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 
Telephone: 6323 HOLBORN. 
| Telegrams: ‘‘FERRYDOM, LONDON." 


The Electric & Ordnance Accessories Co. make a good display 
of practically a full range of their manufactures. As our readers 
are doubtless aware, they specialise in motors and motor 
controllers, and among the latter we may specially comment 
upon а 20 н.р. 220-volt pillar type controller which has been 
specially designed to replace the usual industrial starting panels. 
They are of the ironclad type, and comply with the latest Home 
Office regulations. In place of the two or more handles of the 
ordinary starting panels they are fitted with one handle onlv, 
which controls the circuit breaker, starter and shunt regulator. 
For starting up it is only necessary to press a button and to 
slowly move the handle to the running position. If the button 
is released. before the running position is reached, the circuit 
breaker will open. The continued movement of the starting 
handle inserts а resistance in the shunt field. The entire 
control gear is enclosed т an iron case, and is practicallv 
waterproof and fireproof. The control pillar can be made 
reversible, the reversing barrel being operated by a separate 
lever. We тау also specially mention а 123 1n. Ordnance fan 
driven bv ап E.O.A. motor. This equipment is similar to 
that supplied to the Admiraltv for ventilation. purposes on 
boardship. Among the portable tools is a midget drill which is 
being constantly shown in operation. This has been designed 
for direct-current circuits, and will drill in steel up юг’, in. 
diameter. For intermittent work in steel 3 т. diameter can be 
drilled, and for wood jin. diameter. The drilling speed is 
approximately 300 revs. per min., and the current consumption 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


at 100 volts is 11 amperes. In these drills the armature is 
direct coupled to the drill shaft without intervention of gearing. 

A quantity of E.O.A. electric cooking and heating apparatus 
is also exhibited in the showroom. Amongst these we mav 
refer to a number of kettles. a hotplate, several patterns of 
irons, а cigar lighter, curling tongs heater, water jug and a glue 
pot. There 13 also exhibited an electric heater in the Adam 
stvle in antique dull brass, with satin finish and cast ornaments. 
This is fitted with four glow lamps, which are protected by the 
strong interlaced wire grid, which gives at the same time an 
ornamental appearance to the radiator. 


WATERTIGHT LAMPHOLDER. 


We are «а to note that another of those solid and work- 
manlike fittings for which the Home Office Regulations are 
responsible have just been brought out, The latest, an insu- 
lated switch lampholder, of which we show an illustration, 
looks to be a particularly sound job. This 
lampholder has been specially designed to 
meet the requirements of the Home Office, 
and complies in. every respect with the regu- 
lations governing the use of pendant switch 
lampholders in factories and workshops (see 
Regulation No. 13, Factory and Workshops 
Acts). The lampholder consists of a fireproof 
insulating case enclosing the porcelain interior 
of a switch lampholder and is constructed so 
as to take the standard size of shade with 
I} in. hole. 

The makers, Messrs. Siemens Bros. Dynamo Works (Ltd.), 
who hold a supplv of these lampholders at their stores, at 39, 
Upper Thames-street, claim that when the lamp is in place, 
neither lamp-cap nor any metal part of the holder can be 
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touched: also the metal shade 1s insulated from the lamp- 
holder and, therefore, cannot become charged. The insulating 
covers form an integral part of the lampholder, making it 
impossible for the lampholder to be used if апу portion of the 
projecting devices are omitted: and further, the metal pin 
which passes through the centre of the switch handle is insu- 


lated from the current-carrving parts, so that in the event of 


this handle becoming broken it is impossible for anyone to 


receive a shock. Either complete switch lampholder or in- 
sulating cover alone can be obtained. 


HOLOPHANE REFLECTORS. 


—— 


While holophane reflectors were highly satisfactory when used 
in connection with carbon lamps. their value is enormously 
enhanced as an adjunct to the modern metal lamp. It 
is of interest to note that the holophane reflector has been 


TYPICAL EXAMPLES OF SIMPLEX HoLoPHANE FITTINGS. 


developed with a view to its application to every form of illu- 
minating agent. While it can in some measure enhance the 
value of gas lighting, it is only seen at its best when employed 
in connection with the modern electric lamp. It is difficult 
to explain without the assistance of the actual reflector and a 
lamp how much the holophane shade intensifies and directs 
the light emitted from a metal lamp. We anticipate that there 
will be a boom in holophane during the present lighting season. 
Numerous supply houses are taking up holophane glass, and 
have equipped their showrooms with the means of demon- 
strating its merits in comparison with other reflecting media. 


The adjoining illustrations are taken from Simplex Conduits 
latest list. 


EDISWAN RADIATORS. 


The crisp nature of the morning and evening air of the last 
few days is apt to turn one’s thoughts to the electric radiator in 
some form or other. The new Ediswan radiator list comes as a 
welcome reminder that electrical installations can be turned to 
account for heat as well as light. The list contains many new 
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DUST PROOF 
WATER PROOF 


Cover cannot be 
opened until switch 
is off. 


Switch cannot be closed until 
cover is shut. 


ENGINEERING INSTRUMENTS, 


SKERNE WORKS, 
DARLIN GTON. 


patterns, some expensive. some moderate in price. We notice 
especiallv a double tubular pattern which should find favour 
among well-to-do users of electricitv. The metal work is 
antique copper. and the interior is fitted with a patent reflector 
which ensures effective distribution of the heat from the lamps. 


Episwan Росв-глмг RADIATOR. 


Of the latter there are eight, and thev are controlled bv four 
switches. We illustrate an ornamental sauare type in brass 
frame, copper relieved with four lamps ‘and two switches. 
This is listed at 65s. subject, including 3 vds. flexible wire. 
Application should be made to the company for.this new list. 
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ELECTRICITY AT OLYMPIA NEXT YEAR curved reflector. The latter is of copper and is pivoted so that 
е 


it can be moved through a small arc for reflecting the heat rays 
at different angles. . The radiator can be either placed at floor 


Although the Olympia Electrical Exhibition is neariy twelve level or attached to the legs of tab'es, desks or even chairs. 


months ahead of us we hear many questions asked as to the 
prospects of its success. Opinions are naturally influenced by 
point of view, and in the majority of cases the outlook is a 
purelv individual one. While we ourselves hope that each 
exhibitor will justify, in business done, his presence at the 
Show, what we want specially to see is a big advertisement 
for electricity supply. We anticipate a bold display on the 
part of the London undertakings, both company and municipal, 
and an organised attempt to capture all sections of the public 
for electric lighting, heating and power. We do not know what 
the organisers have in mind. If it is to make the exhibition a 
centre for buyers of heavy plant then we can prophesy only 
indifferent success. A purely popular electrical show would 
also not quite hit the mark. What is wanted is a large display 
of popular stuff with a fair sprinkling of the heavier machinery 
as well. This combination would ensure a good crowd which will 
both buy the more purchasable exhibits and be impressed 
with the machinery section. The latter would at the same Р 
time bring іп the industrial and trade buyers, who are always ES 
the real mainstay of exhibitions of every kind. 


| 


А NEW RADIATOR. 


Numerous attempts have been made to adapt the tubular | | EET 
pattern radiator lamp to some new form of heater. An interest- It is claimed that by the use of these small units in different: 


ing and novel design of radiator, in which the lamp is placed in parts of а room there is a more even distribution of heat, and 
an entirely new position, is being marketed by Simplex Con- an entire absence of cold patches in a room. The radiator 1s 
duits. The radiator has only one lamp, and, as the illustration Murray's patent, and may be seen at the Simplex showrooms in 
shows, this is placed in a horizontal position and is backed by a Charing Cross-road, London, W.C. 


Simpyex New RapraToR (MURRAY'S PATENT). 


FACTORY LIGHTING 


~All Vofiages — BY — 


== OSRAM 


LAMPS. 


All Gandle-Powers 
1 to 1,000. 


Ду ‚‚ The Falls Road Spinning Mill, Messrs. J. & T, M. 
[hs Greaves, Ltd., Belfast, illuminated by “OSRAM” Lamps, 


The General Electric Co., Ltd. нега : 67, Queen Victoria St., London, Е.С: 
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REGENERATIVE FLAME LIGHTING. 


The problem of the enclosure of the flame arc has proved а 
particularlv fascinating one for illuminating engineers and 
arc lamp manufacturers. The satisfactory enclosure of the 


ordinary arc lamp was attended with such a marked increase 
in the number of burning hours that it was only natural that 


p 
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а similar result was 
to be expected with 
the enclosure of the 
flamearc. The latter 
problem was, ' how- 
ever, one which pre- 
sented difficulties 
which at no time 
cropped up with the 
ordinarv arc. The 
principal obstacle to 
he overcome with 
the flame arc was 
the satisfactory dis- 
position of the metal- 
lic vapours emitted 
һу the arc, and their 
cooling and circula- 
tion. Itis not neces- 
sary for us to dwell 
at length upon these 
difficulties, because 
thev have been dealt 
with by a firm of 
manufacturers who, 
after vears of ex- 
haustive research and 
r b experiment, pro- 
duced a type of 
lamp in which they 
have been satisfac- 
torilv overcome. The 
Jandus regenerative 
Наше arc has been before the industrv for years, and, judging bv 
the increasing number in. use and the varied character of the 
installations in. which it has been applied, it has successfully 
vindicated the claims which the makers advance on its behalf. 

We think that most of our readers are sufficiently well 
scquainted with the principle of the Jandus regenerative 
lamp. and many of them will have had opportunities of judg- 
ing of its illuminating value for streets, railway stations, 


Jaxovs POWER Cincvrr LAMP. 


JANDUS INCANDE-CENT AUTO-CUTOUT. 


workshops and many other places. The principle of the lamp 
is, of course. unique, and on this account it is distinct from all 
other forms of flame arcs. Quite apart from this feature, and 
also the extreme simplicity of the construction of the lamp, it 
specially appeals to light users on account of its high efficiency. 
The maximum candle-power is 4,000 at 15 deg. from the hori- 


t 
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zontal, and the lamp has an efficiency of nearly 5 candles pez 
watt. It is stated that this is the most efficient form of light- 
ing known, and these figures as they stand would go far to bear 
this out. The burning hours of all patterns of the lamp is 
70-90 hours, and during this period it runs without attention. 
The light emitted is of an intense yellow colour, and is there- 
fore, of immense value for street and outdoor illumination, аз 
it has exceptionally penetrating power through fogs. 

The Jandus regenerative lamp is made for burning on direct- 
current or alternating-current circuit, and 16 сап be connected 
direct on 200-250 volts, or 100-190 volts, or 50-65 volts, and it 
will burn in series up to 5 on 230-250 volts. The same number 
of lamps may also be used in series on 500-550 volts for con- 
nection to power circuits of this pressure. We illustrate the 
power circuit {уре of lamp herewith. This is fitted with 
auto cut-out and substitutional resistance, both of which are 
self-contained within the lamp case. The line resistance is, 
however, a separate item. The case is dustproof, and the 
substitutional resistance is in a ventilated chamber above the 
mechanism. This is a lamp for direct-current working, but 
another pattern of lamp may also be used on alternating- 
current power circuits. In this case the parallel compensator 
13 contained in the lamp casing, and this automatically takes 
up the lamp current should the carbons burn out. 


JANDUS SELF*REPLACING 
CUTOUT. 


SMALL PATTERN Janpus Lamp, 
WITH INVERTED REFLECTOR. 


We also illustrate the small pattern Jandus regenerative 
lamp in the form in which it is made for inverted illumination. 
This is a shorter lamp than the power circuit {уре and is 
intended for shop window lighting or interior illumination. 
The burning hours are, however, the same, 70-90 hours. 

The Jandus Arc Lamp & Electric Co. also manufacture а 
full line of accessories for their lamps. We illustrate an 
incandescent auto cut-out which can be fixed either to a wall 
от the base of a lamp-post. The function of this cut-out 18 to 
put an incandescent lamp in circuit when the flame arc lamp 
is switched off. The device admits of the incandescent lamp 
being connected to the ordinary lighting network without the 
necessity for anv special main. We also show a Jandus self- 
replacing cut-out in which the mechanism is mounted m 
cast metal case which is fitted with swivels and is readily 
detachable. The cut-out coils are protected from rain or 
injury by a water-tight copper case. Leads are brought into 
the cut-out from below. The cut-out is fitted with patented 
non-arcing contacts and adjustments. 

We commented in our last issue on the literature which the 
Jandus Company have issued in connection with their lamps, 
and we would remind'those of our readers who are interested 
to apply for copies of this literature from the company's works, 
Hartham-road, Londgn, N. 
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REYROLLE CONTROLLERS. 


Considerable interest attaches to a line of controllers, star- 
delta switches and direct-current and alternating-current 
motor control gear which Messrs. Revrolle & Co. are putting 
on the market. The controllers are of the tramway pattern, 
and special attention has been paid to the design of the contact 
fingers. These have been made easily and cheaplv renew- 
able, though thev are at the same time of substantial con- 
struction and capable of standing hard wear and tear. 

We illustrate examples of direct-current and alternating- 
current controllers. А feature of the design is that there is 
one operating handle for both starter and regulator. In addi- 
tion, the controller is fitted with no-voltage, overload and 
push-button releases, with a double-pole double break circuit 
breaker which is independent of the operating handle. The 
makers claim that these features make the apparatus practi- 
cally mistake proof. 


m mp 


D.C. REVERSING CONTROLLER. A.C. REVERSING CONTROLLER. 


In operation the handle is brought to the starting position 
and held there until the motor is well away. This 1s due to 
the gradually increasing current passed by the Reyrolle resis- 
tance. The first revolution of the controller is then com- 
pleted, and the starting resistance is cut out. At the begin- 


ning of the second revolution the automatic cut-out switch at 
the top of the controller drum is thrust over, the starting 
resistance is short circuited and the shunt resistance is put in 


STAR-DELTA SWITCH, CONTROLLER PATTFRN. 


series with the shunt of the motor." Further movement of the 
handle inserts resistance in the shunt field and the motor 1х 
speeded up. These starters have been standardised in sizes 
up to 50 н.р. and voltages up to 500 volts, but the makers are 
prepared to supply larger sizes if required. The drum type 
reversing controllers and star-delta switches illustrated here- 
with are also of standard pattern and can be supplied for the 
control of alternating-current and direct-current motors of all 
sizes. 


THE CALORITE IRON. 


The electric iron movement has taken hold of the majority 
of consumers of electrical energv, particularly where the 
central station engineer is of a commercial turn of mind. 
The flat iron is an excellent electrical accessory to push in any . 
district where there is а supply, and electrical contractors 
should find many opportunities of introducing it. There are | 
numerous patterns on the market, but the latest addition to 
the ranks is that known ag the calorite iron, which is being 
put on the market by the B.T.-H. Co. The iron is being 
manufactured in various sizes for both light and heavy work. 
The feature of the iron is the heating unit, which is comprised 
of calorite metal, a substance which will withstand oxidation 
to a point several hundred degrees higher than has previously 
been reached in heating devices, and the makers claim that 1t 
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The Sterling Telephone & Electric Co. Ltd., 200, Upper Thames Street, 
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London, Е.С. Works: Oagenham, Essex. 


is on this account practically indestructible. Thev inform us 
that one of these irons has been on circuit continuously day 
and night Юг а month and the heating unit is still intact, 
although the wooden handle has entirely disappeared. Calorite 
has twice the resistance of nickel silver and melts at about 
2,370°F, We give an illustration of the heating unit of the 
iron herewith. The bodv is composed of two hard grev cast- 


HEATING Unit OF THE CALORITE IRON, 


iron plates, which clamp the leaf unit between them, and the 
plates are held solid by two heavy steel bolts. The makers 
recommend the 3 lb. size for all light pressing, such as laces, 
embroideries, &c., and for general household use the 6 lb. size 
is recommended. There are other sizes, going up to 181b., 
which are made for general laundry, tailoring and other heavy 
work. 


GENT'S BIG CLOCK. 


cauce ce 


On Friday last, through the courtesy of 
Messrs. Gent & Со., we were given an oppor- 
tunitv of sitting down to lunch, with a dis- 
tinguished company, at a table formed by 
one of the 25 ft. dials of their latest electric 
clock. The gathering was a most congenial 
one and the party was much impressed by 
the novelty of the idea. The dial is one of 
four for the clock which will be erected on 
the tower of the new Royal Liver Building, 
Liverpool. The clock is to be operated on 
the Ball-Parsons electric system which we 
described fully in our issue of October 7th. 
Not the least interesting feature of the clock 
andits mechanism is the fact that it is of 
British design and manufacture throughout, 
the construction having been carried out 
entirely at the company's Faraday Works, 
Leicester. The firm are to be congratulated 
upon this piece of work and also on the novel 
manner in which they have given it publicity. 
After the luncheon the party adjourned to 
the works and inspected most of the parts 
of )the clock under construction, 
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WOODHOUSE STEEL CASING.' 


We have received the following communication with regard 
to the above from Mr. Percy Good :—“ In your notice of this 
material in your issue of the llith inst. there is one great 
advantage to the consulting engineer which you did not men- 
tion. The whole of the wiring can be completed and con- 
nected before any portion of the cover is fixed. Inspection 
can then be made as to size of wire, quality, colour, correct 
connection of switches and workmanship and there can be no 
improper use of joints. The covers can then be put оп as the 
inspection proceeds. 


This opens up the possibility of schedule quotations on a 
really sound basis, as the amount of each sized wire can be 
measured accurately, quickly, and without friction between 
the contractor and engineer. I have recently had carried out 
a medium sized installation with this material and I am more 
than satisfied with the result. Any future work of this class 
I shall offer at a fixed labour charge with a price list of materials 
or fixed allowance on prime costs.” 


The chief features of this casing were described in detail in 
our issue of the llith inst. We may recall the fact that the 
casing comprises a bonded steel trough into which the wires 
are laid and subsequently covered by a “ capping" also of steel 
which is sprung over the trough. "The casing can be erected 
without special tools, and the work is carried through quickly 
with а minimum of cutting away. The initial cost of the 
casing 1з stated to be about the same as that for slip joint 
tubing. 


We may mention that all enquiries regarding this interestin ; 


casing should be sent to Craven House, Kingsway, London, 
W.C. ^ 


APPEARANC $ OF ONE OF THE 25 rr. DIALS OF GENT's Bia CLOCK, USED AS A LUNCHEON 
TABLE AT LEICESTER Last WEEK, 


e ———— ——————— 
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*HAND-BENDABLE ” CASING. 


WOODHOUSE 
Steel Gasing. 


Every contractor should be interested in this new 
departure from other-day methods. 


WOODHOUSE STEEL CASING is 


new and different. 


THREE-WAY 
WITH COVER. 


Perfect. 


THREE.WAY FOR SWITCH 
OR CEILING ROSE. 


something 


Simple. 


WOODHOUSE 
WALL SET, 


Ma f 


It is easily erected, altered or inspected. 


COSTS NO MORE THAN TUBE AND SAVES 
LABOUR. 

No bending tools are required—no drawing-in— 
no screwing or nailing of covers—no mitreing or 
fitting—no threading of wires. 


It saves a vast amount of time and labour, and 
once erected gives the utmost satisfaction. 


Get particulars and samples. 


LWOODHOUSE CASING 


Of all principal dealers, or of ‚ AND JOINT CLIP. 


THE WOODHOUSE STEEL 


CASING Co., 


CRAVEN HOUSE, KINGSWAY, LONDON, W.C. 
Telephone: 2236 CITY. 
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upon white ground. One of the features of these lamps is that they are 
manufactured at the company's works at Willesden. Tie LiNoLiTE Co. 
make an important announcement regarding reduction in prices and new 
patterns of their ‘‘ Tubolite.” These prices affect both the carbon and 
metal '' Tubolites," and should still further popularise this well-known 
illuminating strip. Particulars can be obtained from the company's 
offices, 25c, Victoria-street, London, S.W. While on the subject of 
lamps we may refer to Donovan's dimmer, which is the latest arrival in 
the shape of a resistance switch for the turning up and down of metal 
filament lamps. А circular has been sent out to the trade, and from this 
we gather that the dimmer is supplied in five sizes, having capacities 
from 50 to 200 watts. From the illustrations given, the dimmer is of the 


THE WEEK'S TRADE LITERATURE. 


We have received quite а budget of catalogues. booklets and 
pamphlets from numerous electrical manufacturers this week. It is 
difficult to say what particular product there has been a special run 
upon, but many of the lists bear the distinctive marks of Christmas. 


THE BritisH WESTINGHOUSE СО. are offering to the trade a special line 
of candle lamps for Christmas tree decoration. "These have been got out 
with an eye to obtaining a pleasing effect among the holly leaves and the 
yew branches. The lamps are sold in sets of 20 11.volt lamps with 


holders and clips for purposes of attachment. Applications for terms 
should be sent to the supply department of the company, 3, West-street, 
Charing Cross-road, London, W.C. 

THE GENERAL ELECTRIC Co. are also again in the field with Robertson 
battery lamps for Christmas and New Year decoration. These lamps are 
supplied varnished in different colours, and are fitted with cap for voltages 
from 2 to 10. "They are sold at 9d. per lamp, subject. List S. 1,290 
should be asked for. 

Arc lamp manufacturers are to the fore amongst the week's trade 

ublishers. Messrs. Anc Lamps LIMITED, Sphere Engineering Works, 
St. Albans, have prepared an attractive list, which deals with the full 
range of Davy are lamps, and includes full particulars and prices of the 
flame, enclosed and open patterns. The list has been attractively got up. 
С. BRAULIK is also issuing to the trade details of his 1910 “ Eclipse " 
flame arc lamps, which have been designed for А.С. and D.C. circuits. We 
gather that ordinary metal core carbona can be used, that there is no 
clockwork and no mechanism near the атс. THE Охтюх ELECTRIC Co. 
are prepared to supply copies of their latest booklet, ‘‘ Why the Excello 
Excels " ; we refer to this on another page. 


Turning now to metal lamps, we have а new pamphlet from РОРЕ’З 
ELEcTR1C Lampe Co., which is tastefully produced in a light green ink 
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box type with circular operating knob. 

THE GENERAL ELECTRIC Co.'s issue of trade literature this week in- 
cludes several attractive lists of Witton-Kramer lifting magnets, electric 
hoists and portable electrie tools. There is also a list from Г, section of 
their general catalogue which deals with Witton primary cells. The 
campaign for the advantage of the Osram lamp is still being vigorously 
continued, and we are asked to state that a double crown reproduction of 
the large Osram poster will be issued free of cost to the trade. 

Messrs. SIEMENS Bros. DyNAMO Works announce that they have for 
loan, free of charge, а quantity of lantern slides illustrating typical 
examples of their products in the shape of heavy electrical engineering 
plant and machinery. А full list of these slides will be willingly sent for 
the use of lecturers, technical schools, &c. We are also informed that 
Stannos wires and Zed cartridge fuses are making good progress among 
electrical contractors. A 450-light Stannos installation has been carried 
out at Hawkesyard Priory, Rugeley, and Whitley Bay Church, Northum- 
berland, has also been wired with the same material. 

From THE BRITISH ALUMINIUM Co. ме have received a leaflet illustrat- 
ing aluminium granules which vary in size from 4 in. to 1 in. These are 


intended for use in iron and steel works and foundaries as a deoxidising 
agent. 
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regularly to any address. 


TO LIBRARIANS AND GENERAL READERS. 


The Quarterly List of Additions is sent post froe 
It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


CIRCULATING 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS 


SCIENTIFIC 136. GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Tolegrams: *PuBLICAVIT Гомром." 


" SHOP WINDOW LIGHTING. 


The activities of the gas interests in attempting to persuade 
tradesmen to make use of inverted gas mantle clusters are at 
the present time particularly acute. The up-to-date trades- 
man is very fullv appreciative of the merits of the flame arc 
lamp for exterior lighting, and it is encouraging to find that in 
the majoritv of cases he prefers this illuminating unit to anv 
other. Messrs. Crompton & Со. have adapted their well- 
known Blondel flame arc lamps for shop window illumination 
by the fitment. of г special screen and reflector which concen- 
trates the light upon the goods in the window and takes off a 
good deal of the glare from the pavement and roadway. The 
adjoining illustration gives а good idea of the shape of the 
reflector and its relation to the rest of the lamp. We may 
remark that the lamp itself has no clockwork mechanism and 
that the carbons are cheap to buy and burn over a long period. 
There is no expensive globe to get broken, and consequently 


the glass replacements can be effected at a low cost. The 
i lamps give a primrose 
colour light, which is 


claimed to be suitable for 
colour matching. 

Five lamps, giving a 
total of 7,500 c.p., consume 
about 14 units per hour, 
which is an extremelv 
moderate energv consump- 
tion for the light emitted. 
The lamps can also Бе run 
in series with white arcs 
or with enclosed arcs. It 
is stated that the cost of 
the carbons is one-third of 
that of other flame lamps 
and that the carbon rods 
are short, thick and strong 
to handle. The fact that 
the lamp burns with verti- 
cal carbons is an indication 
when retrimming 13 neces- 
sarv, because the lower 
| AM carbon is alwavs in sight. 

| Bv the use of these lamps 
it 1s possible to dispense 
with interior illumination 
windows, as the entire 
source of light can be concentrated for the outside the shop. 
On this account the fire risks are reduced and the insurance 
premium is considerably lowered. It is needless to remark 
that the lamps are manufactured by the company at their 
Chelmsford works. 


М 


v. MONI 


Jill 
B 


Скомртох BLONDEL SuopP WINDOW 
„АМР. 
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ADJUSTABLE TIME LAGS. 


In industrial electric power supply it has come to be recog- 
nised that special attention must be paid to the design of the 
automatic devices on the controlling switchgear. The value 
of a time lag on circuit-breakers and other automatic switch- 
gear has been conclusively proved in central station service, 
but its merits have been perhaps emphasised to a greater 


LIBRARY. 


Telephcne: 10721, CENTRAL. 


extent in industrial power supply. A device of this nature | 
must, however, be extremely simple in design, and it must, be 
possible to place complete dependence on its operation under - 
a great variety of working conditions. Messrs. Geo. Ellison, 
Warstone-lane, Birmingham, have placed on the market an - 
adjustable time-limit device which appears to meet all the | 
requirements of industrial service in regard to simplicity and - 
reliability of operation. The device comprises a dashpot 
which is normally supplied with a small quantitv of thin 
mineral lubricating oil. Into this dashpot a piston is fitted - 
which has its periphery slightly | 
tapered. This tapered piston 
fits into the correspondingly 
tapered lower end of the cylinder. 
The piston and cvlinder are 
tapered to admit of adjustments 
of the rate of retardation by 
varving the clearance between 
the cylinderand the piston. The 
time required to raise the piston 
varies with the rate of the flow 
of the oil, consequently if the 
aperture around the piston is 
increased by lowering the cvlinder 
in respect to the piston, the gap 
is increased, the rate of flow is 
increased, and the time required 
to pull up the piston is reduced. 
By means of an extremely simple 
fitment this adjustment is 
brought about, and the adjoin- 
ing diagram will explain clearlv 
the operation and adjustment 
of the device. The cylinder is 
locked in whatever position it 
may be set by means of а ата]. 
screw. Oneof the most important 
features of the device is the fact that ordinarv cvcle oil, failing 
anything else, is quite suitable for use in the dashpot, and it is 
immaterial if too large an amount of oil is put т. The device 
operate equally well. The use of а mineral oil also ensures will 
against clogging at any time. А further useful feature 13 that 
the plunger of the circuit-breaker is retarded during onlv a 
small fraction of its total stroke (about } in.) and consequently 
is free to rise and deliver a smart blow on the latch of the 
breaker. The time lag has a true inverse time element, and 
it can be fitted to all makes of circuit-breakers. It is also an 
inexpensive fitment. 


ELLison Crrcvutt BREAKER 
FITTED yWITH ADJUSTABLE 
Time Lac. 


* VICTORIA " TURBO PUMPS. 


We remarked in our last issue on the general style and 
get-up of the catalogue of Jens Orten-Boving. Union-court. 
Old Broad-street, London, Е.С. We are now able to supple- 
ment this with an illustration showing a practical applica- 
tion of the “ Victoria " turbo pump. We commented speci- 
ally upon the value of the rotary pump for boiler feed. and 
considerable interest attaches to Fig. 1, which shows a vertical 
pattern pump in the boiler house of a large power station. 
This works against a steam pressure of 150 lb. per square inch. 
and supplies water at the rate of 67 gallons per minute. The 
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pump runs at 3,000 revs. per min. One of the causes of responsible for this recent installation in Newport have 
trouble in rotary pumps for boiler feed was the continuous installed these fittings in the corridors and also in the Art 
heating of the thrust bearings, and also leakage at the pressure class rooms where it is desired to eliminate shadows and to 
stuffing boxes. The “ Victoria" pump has neither thrust discern colours at their true value. We may add that this is 
bearing nor pressure stuffing box, consequently it is peculiarly 
adapted for boiler feed service. The feature of the illustra- 
tion (Fig. 1) is the extremely small space occupied by the 
pump compared with the steam-driven pumps which will ‚be 
noticed immediately adjoining. The efficiency of the pump 
on test was shown to be 64 per cent. when delivering water at 
the rate of 70 gallons per minute, the brake horse-power being 
113. The pumps may also be driven by steam turbines, and 
can be placed i in a horizontal position if required. We may 
mention “a turbo pump supplied to a colliery company for the 
delivery of 75) gallons of water per minute against a head of 


Fia. 1.—* Vr?roRIA" VERTICAL PUMP AS 
\PPLIED FOR BOILER FEED PURPOSES. 


ENTRANCE HALL, NEWPORT TECHNICAL INSTITUTE, SHOWING 
LIGHTING SCHEME. 


only one of numerous installations carried out by Messrs. 
Siemens Bros. Dynamo Works (Ltd.), Dalston, London, who 
specialise in this particular type of fitting and can promptly 
submit varied holophane designs which are equally effective. 


~ 'NIPHAN ” DISTRIBUTING BOARDS. 


We referred m our last issue to the publication Бу Messrs. 
Simmonds Bros., Newton-street, Holborn, London, of а book- 
let explaining fully the principles and merits of the '* Niphan ” 
svstem of plugs and cable 
4 см connections. We also ех- 
EN, a s plained that a line of special 

ru < distributing boards had been 

designed for use in connection 
with this system. We illus- 
trate herewith a pattern of 
distribution board which is 
а combination of double- 
pole fuses and single-pole 
me ML e switches. The fuses are placed 

at the upper part of the 

NEWPORT TECHNICAL INSTITUTE. board and can be inspected 

—Ó through a glazed door. The 

We reproduce herewith a photograph of the main entrance switches are all of the sunk 
hall and corridors of the Newport Technical Institute in which pattern, consequently are 
` Tantalum ” holophane arcs and bolophane spheres are quite unobtrusive in appear- 
fitted to the fittings installed. Holophane glassware plays ance. Both the switches and 
an important part in the construction of Tantalum ares, and fuses are contained in a metal 
they are intended to supersede the ordinary arc lamp for watertight and gastight box, 
interior lighting purposes. The even illumination effect апа there are seven double- 
obtained bv these fittings closely resembles the light from an pole `` Niphan” sockets at Nirnax “Drs.” Boanp, 15 амр. 
inverted arc lamp. It is not a matter for i aus that those the и of the box. T WAY. 


286 ft. The efficiency in this case was stated to be 74 per 
cent. It will be noticed that the pumping unit is extremely 
compact and suitable for lowering into the confined workings 
of a mine. 


H. WEI D MAN N, Rapperswil, Switzerland. | 


Manufacturer of Prosspahn and insulating Material. 
Grand Prix : Marseilles, 1908. 


PRESSPAHN in sheet, rolls and tapes. $ ASBESTOS CEMENT in Pilates, 
Presspahn tubes and stampings. A Arc Shields for Controllers, &c. 
CORNITE, һе. tension Material. Handles $ АМІАМІТ Е, Vuleanised Asbestos. Coil 
; 
ё 
? 


for Swi:chgear and Heatine Apparatus. Frames. Spools £ for Dynamos, Motors and 
Controller Insulation. Moulded parts of Transformers. Boxes, &c. Insulating 
all kinds. Blocks, Tubes, Plates. 


| Insulators for Electric Furnaces, Tramways, «е. 
insulating Pearis, Transformer Spools. MICA and Substitutes. 


Japanese Paper in Rolls and Tapes. Oil Varnished Linen, Silk and Paper, &o. 
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“WHY THE EXCELLO EXCELS." 


This is the title of an attractive little booklet which the 
Union Electric Co. are prepared to send out to all interested 
enquirers. In its opening pages it strikes a historical note 
and also dwells upon the general construction of the modern 
flame arc lamp. This is followed bv a eulogium of the Excello 
lamp, with a general description of its mechanical and elec- 
trical features. On the question of candle power the booklet 
states emphatically that the Excello gives more candle power 
per unit of consumption than any other flame arc lamp. This 
statement the makers are doubtless prepared to prove. Refer- 
ence is given to list 5,015, in which a number of test figures 
have been tabulated, giving the average results for ordinary 
Excello lamps. In the matter of illustrations the frontispiece 
is а fine night picture of the London Pavilion taken by the 
light of the Excello lamps which hang outside. A further night 
scene 15 one of Frascati's Restaurant in Oxford-street, London, 
where Excello are lamps are also used, and this we mention 
because it has distinct meritsasa night photograph. А special 
point is made of the recognising of the distinguishing marks 


DistisGtisHED MARKS ох ExXcELLO LAMP. ene 
on the Excello lamp, and illustrations which we reproduce 
herewith are given in the booklet with this object in view. 
The illustrations are self-explanatory. These, of course, are 
what we may call davlight distinguishing marks of the Excello 
lamp. The makers state, in conclusion, that “ When burning 
no distinguishing marks are necessary other than that quality, 
volume and steadiness of light which are characteristic of the 
Excello alone." The style and get-up of the booklet is one 
which the makers are to be complimented upon. It should 
be acceptable to the tradesman and the lav user of electric 
light. The use of а rough paper for the letterpress and art 
paper for the illustrations is also commendable, because there 
is nothing more pleasing than the former for the letterpress, 
while the latter is unexcelled as a medium for the reproduction 
of half-tone blocks. | | 
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* BATTERY " OSRAMS. 


Metal lamps now have a practical monopolv for the lighting 
of both the interior of the motor cars and for use in the 
searchlights and tail lanterns. In every case they are battery 
lamps, but it is not often that the other meaning of thename 
can be applied in practice. А case of “assault and battery " on 
Osram lamps has just come to our notice. А well-known 


{SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 

| Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES. FIT- 
| TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &с. 
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dition shown in the illustration. 
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DIREKTON MOTOR 
STARTERS. 


UE Dé 


CAN BE SWITCHED DIRECTLY ON. 
No operating skill required. 


ENGINEERING INSTRUMENTS LTD., 


Sole London Sole Agents for 

POOLEY & AUSTIN, R. STEEL & CO., 

os, victoria s, DARLINGTON. saru srater, 
S.W. CLASCOW. 


central station engineer recently experienced a bad side slip 
which caused his motor car to charge a bank and turn over. 
The first part of the car to strike the ground was the ой 
searchlight, which was recovered from the wreck in the con- 
Not а particle of the lens or 


TuE BATTERED Motor CAR SEARCHLIGHT. 


front glass remained in the body of the lamp. The only real 
survivor was the “ battery " Osram. Out of curiosity the 
engineer switched on the car lamps after the smash and was 
surprised to see the Osram light up in the pulverised search- 
light. This lamp had been in continuous service since June, 
1909. The lamp, therefore, in every way justified its name. 
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ELECTRIC COOKING AND HEATING APPARATUS. 


We have devoted the bulk of the space in the present 
"upplement to illustrated descriptions of some of the most 
recent, examples of electric cooking and beating apparatus. 
À cursorv glance at the illustrations should indicate at once 
to the reader the presence of the progressive spirit amongst 
manufacturers of this class of apparatus. There are indica- 
tions on every hand of improved designs, of more robust con- 
struction and greater adaptability, and, what is more than 
гпу ила, of higher efficiency. 

We are particularly gratified to notice thet ВЕТАР 
have brought their apparatus verv largelv into line with the 
designs which are common amongst gas cookers and beaters. 
It is not a question of plagiarism, but rather of meeting the 
pulbic demand and pleasing the public taste. Gas cookers 
and heaters have admittedly a greater vogue than electrical 
apparatus of the same class. They have been before the 
public a greater number of vears, and have had opportunities 
of feeling its pulse and of meeting its wishes in every par- 
ticular, Consequently, the electrical manufacturer 1s follow- 
ing the right course in modelling his heating and cooking 
devices so that they will take the public eve in a similar 
fashion. 

The apparatus which we are able to describe in the present 
issue is, in the main, new, and much of it has only recently 
been placed on the market. In practically every case the 
makers state that their particular product has been sub- 
mitted to crucial tests extending over lengthv periods before 
апу attempts have been made to standardise and appeal to 
the public. We are pleased to note that makers have come 
to realise the unwisdom of cutting down the supplv of 
electrical energy to the heating apparatus. In most of the 
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new designs the demend for energy is on che higher rather 


than the "lower scale. Hotplates and grills can by the adop- 
tion of this policy of г generous amount of energy be quicklv 
brought to а working temperature and meintained at that 
temperature by a smaller expenditure of energy. This is what 
the public wants. The old type of cooking and heating appa- 
ratus took too long to show any signs of thermal activity. 


People were apt to get disappointed, because thev had to wait 


for the apparatus to heat up. The resistance wires used in 
modern types of heaters are run at a higher-current density, 
and a glowing effect is produced, which also has considerable 
influence in favourably impressing the public. The hotplate 

api to be decepiive, because it gives no visual indication 
iut из temperature is raised very much above the normal. 
The glowing resistance coil, on the other hand, gives clear 
warning of the presence of heat. Another useful departure 
from former practice 18 the provision in the construction of 
ovens, radiators, grills and certain hotplates, for the replace- 
ment of the heating units, should these fail from anv cause. 
This is important, because it makes the apparatus more prac- 
ticable and admits of these small adjustments being carried 
out by an electrical contractor, or even by the householder 
himself, without апу necessity for returning the apparatus to 
the makers. 

Considering electric ovens, these may be classed under two 
distinct heads : one the loose pattern oven, which is really a 
heat box, and contains no electrical heating devices of anv 
kind. This is arranged to place over either a circular or 
rectangular hotplate and to conserve and distribute heat from 
this plate over the articles of food placed in the oven. In 
one particular pattern it is arranged to get top heat in the 
oven by placing an inverted hotplate at the top from which 
point it is deflected down into the oven. This particular 
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pattern seems to have met with considerable success, and it 
possesses the important element of flexibility which, though it 
13 а new feature in heating apparatus, to the average house- 
wife it is none the less desirable that it should be cultivated. 
When the oven is not in use, boiling and grilling can be done 
on the hotplates previously emploved for obtaining top and 
bottom heat in the oven. 

The other distinctive tvpe of apparatus is that in which the 
heating elements form an integral part of the supporting 
framework. This construction makes the apparatus some- 
thing of a fixture, and follows upon the practice adopted bv 
the gas interests. The heating elements also are ranged either 
at the side or bottom of the oven, and control of the tempera- 
ture is obtained hv a number of switches fixed outside. Ву 
the provision of an additional fitment at the top of the oven 
in the shape of a grill or hotplate the apparatus is almost 
identical with the standard gas range with which every house- 
wife is familiar. 

It will be interesting to follow the development of these 
distinctive patterns of cookers and to note which meets the 
popular taste to the greater extent. 

Reviewing developments with what we mav call the loose 
types of electric cooking apparatus. there is nothing particu- 
larly startling to record. Greater simplicity in the arrange- 
ment of the heating element has been arrived at, and bv the 
adoption of a strip resistance unit it is possible to readilv affect 
replacements when these are necessary. There is, of course, 
a greater variety of types to choose from than formerly. 
Kettles and irons used to be all the go, but now we find egg 
boilers, milk warmers, coffee percolators, chafing dishes and 
toasters are constantly in demand. Thev can all be used on 
the table, and are of compact design and neat and pleasing 
appearance. The useof a number of these things on the table, 
which is, of course, spread with the usual table cloth. intro- 
duces the problem of the flexible cord and bayonet and plug 
adapter. А single article can be connected to, sav, an over- 
head three-light fitting by means of а bavonet adapter, but 
when three or four have to be used at once the flexible cords 
and connectors require to be concentrated. For this pur- 
pose neat sockets for two-pin plugs can be obtained to take 
three or four plugs at a time. We may remark here upon the 
combined bavonet and two-pin plug adapter combination 
which is now obtainable from most supplv houses. This little 
device has been wanted for some vears. 

The position of the convector and luminous radiator problem 
remains very much where it was. Convectors are becoming 
popular in commercial use for the heating of offices and other 
places where it is not necessary to make апу concessions to the 
popular idea that some form of light must be emitted. Мапу 
excellent convectors are on the market, and these are generally 
efficient. in operation. The luminous radiator will alwavs 
тетп popular for bedroom use. The warm glow from the 
lamps end the light emitted have a general cheering effect which 
can never be furnished bv even the most elaborate of the 
non-huninous convectors. 

Considered as a whole, the outlook for 
electric heating and cooking is decid- 
edly promising. The commercial, at the 
present moment presents two distinct 
contrasis. On the one hand, the central 
station engineer is largelv in favour of 
the hiring out. of apparatus. On the 
other hund, the electrical contractor, 
who Is not in а position to carrv on a 
business of this kind, is engaged in the 
selling of apparatus. The station 
engineer is disposed to be biassed in 


favour of a hiring-out scheme, and SO NEL. 
would like to see lus powers extended 


for th's purpose. The whole question г 
ix, however, verv involved, but it is 
to be hoped that some arrangement will 
soon be come to which will enable 


both par.ies to trade upon satisfactory 
terms, 


58 


* TRICITY " COOKERS AND RANGES. 

The range of electric cooking apparatus marketed under the 
name * Tricity " has numerous features which distinguish it 
from other designs. Before enumerating these it may be re- 
marked that ‘ Tricity " cookers were introduced to the in- 
dustry some two or three years ago, and have had an extended 
trial under а variety of service conditions. | 

Turning now to the features of the ` Tricity " apparatus, we 
find that simplicity in construction is immediately noticeable. 
The heating unit is & solid cast-iron plate, 7 in. diameter, 
mounted suitably in а supporting frame and fitted with the 
necessary controlling switches. The plate is raised to a high 
temperature (a dull red) by heating elements placed below 
the plate and insulated from it by a very thin laver of mica. 
АН the heat given off 13 transmitted to the cast-iron plate. No 
attempt із made to stint the energy input; there are two heats 
obtained by the consumption of 800 and 200 watts respective, А 
two-way switch marked “high” and “low,” gives control of 


t TRICITY” SINGLE (‘OOKER. 


these two heats. The efficacy of the hot plate will be apparent 
from the fact that the temperature is raised to 80°F. 
in about 10 minutes. 

This highly efficient hot plate is, then, the basis for the whole 
of the “ Tricity " apparatus. The subsidiary utensils are all. 
of an ordinary character and simple, " so as апу woman can 
understand." In practice one or two hot plates are com- 
bined in а common frame, according to the requirements of 
the user. Great flexibility is given to the svstem by the use 
of what is called the extension " Tricity " cooker. This is a 
hot plate fitted with a flexible connection (enclosed in a flexible 
metallic tube), two-pin plug and “ high апа ** low” switch. By 
means of this portable plate heat can be applied for various 
purposes independent of or supplementary to what is being 
done on the hot plates in the frame. 

As we have alreadv remarked, the utensils emploved in 
connection with the ` Tricity ” cookers are not in any way of a 
special character. There are no flexible cords, plugs or loose 
connections on the utensils themselves. The heat from the 
hot plates is supplied directly for boiling, grilling and iron 
heating, also for cooking in an ordinary box oven. For boiling 


Юсгівх “Tricity” CoekER, SHOWN WITH Two OvgN8 AND EXTENSION ('OOKERS IN USE, 
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the kettles, saucepans, urns or steamers, as the case mav be, 
are placed directly on the hot plates. For grilling a heavy 
nickel-plated cast-iron grill is slipped over the hot plate, and 
the food is placed directly on the top of the grill. All grease, 
fat, &c., is caught in an annular tin which surrounds the hot 
plate, and over which the edges of the grill project. For oven 
cooking the operation is an equallv simple one. The oven is of 
rectangular shape, and is made of heavy gauge block tin ; 
there is no lagging to the oven, the bright polished surfaces 
supplyingall that is necessary. There is a circular hole at the 
bottom of the oven which fits exactly over the hot plate. The 
oven itself rests firmlv upon metal supporting strips which 
stand on the top of the frame carrving the hot plate. The 
interior of the oven has no electrical heating elements of any 
kind. It is fitted with the usual grooves into which grids or 
deflecting plates can slide. At the top of the oven is another 
circular hole, which is also made to fit the diameter of the hot 
plate. This hole has been cut for the purpose of inserting the 
extension “ Tricity " cooker alreadv referred to. This is used 
for the purpose of obtaining top heat for the interior of the oven, 
and is placed in position so that the maximum heat from the 
plate is deflected downwards. | A certain amount of heat is also 
given off bv the back or upper surface of this extension cooker, 
and this heat can be utilised for keeping food warm in porcelain 
vessels, or water in saucepans, or liquids of any kind. By means 
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OVEN. 


^ TRICITY 


of the “high” and “low” switches, which it will be observed 
are fitted to the hot plates at both the bottom and top of the 
oven, a wide range of control over the temperature of the oven 
is possible. 

The energy consumption of `“ Tricity” cookers is always 
under control. Taking the price of electrical energy at Id. per 
unit, the cost for five hours continuous use of the hot plate on 
the low heat is Id.; on the high heat the plate can be used at 
the same cost for 1} hours. These figures are equivalent to gas 
at 2s. 6d. per thousand cubic feet. With electricity at ld., or 
even 144.. per unit " Tricity " ranges are cheaper than coal. 
The makers have kindly supplied us with a few figures regard- 
ing the use of the grill and the oven. In four seconds after 
putting on the grill the hand cannot be held on its surface. 
In 14 minutes it is ready for cooking. This is with the control 
switch on the “ high " position. If more than one article of food 
is to be grilled the heat is reduced to " low " at the end of about 
five minutes. Thin rashers of bacon are done on one side in 
30 seconds, and after 10 seconds cooking on the other side the 


, 


meat can be done to taste bv being left on the grill after the . 


latter is taken off the hot plate. Cutlets require about 33 
minutes with the grill on the hot plate, and chops and steaks 
four to six minutes, the final cooking being done on the heated 
grill. Fish and tomatoes, onions and other vegetables which 


require a gentler heat, can be slowly cooked with the grill con- 
nected to the low position of the switch. In using the oven the 
‘high " heats, both at the bottom and top plates, are left on for 
from 20 to 30 minutes, and at the end of this time the “low ” 
heats are used. The makersof " Tricity " apparatus claim £ low 
percentage of loss (about 10 to 15 per cent.) with their oven in 
the cooking of meat, owing to the fine control over the hot 
plates. | 

We have been given a tvpical example of the cost of cooking 
a large joint of meat with the “ Tricity " oven, taking elec- 
tricitv at 14. per unit. The meat was a 1016. joint of beef, 
and the cooking was carried on as follows :—For heating the 
oven 20 minutes were required at full heat—that is, 1,600 
watts, a total of 533 watts: for roasting a further 30 minutes at 
the same heat, that is 800 watts : and for completing the cook- 
ing 23 hours at 400 watts, that is 1,000 watts, being a total over 
the 3 hours 20 minutes of 2,333 watts. This represents а cost. 
of 24d. The loss of beef during the cooking of the meat was 
1 lb. The makers state that bv other methods the loss would 
have been from 24 Ib. to 3} lb., and, taking the cost of beef 
at [Od. per lb..th is would represent a saving of 1s. 6d. by the 
" Tricity " cooker. While the beef was cooking there would 
also be room in the oven for a Yorkshire pudding and a milk 
pudding, while some stewed fruit might be simmering on the 
upper surface of the extension cooker on the top of the oven. 
The additional dishes might necessitate the use of the “high” 
switch for a slightly longer period. | 

For the cooking of pastrv the " Tricitv ” oven appears to 
have unique advantages. Small cakes are cooked to perfection 
in 8 to 10 minutes with full heat top and bottom. For the 
baking of a large cake 1} to 2 hours are required, and puff 
pastrv, which is baked low down in the oven with the top heater 


| on at full, takes about 10 to 15 minutes. Pies require $ to 14 


hours, according as fruit or meat is the principal ingredient. 

The * Tricity ” hot plates are verv useful as convectors, and 
may be emploved to raise the temperature of a room to com- 
fortable heat. А single cooker will warm a 14 ft. by 16 ft. by 
12 ft. room. The cooker can be placed on the floor, and if 
surrounded by a towel horse with a sheet spread over the top 
it will be verv efficient as a clothes drver. To protect the 
surface of the hot plate from the risk of contact with falling 
articles a cone-shaped wire cage 13 provided to place over the 
plate. 

We have omitted to mention that the " Tricity " cooker is à 
valuable household article for ironing purposes. The “Tricity ” 
domestic iron should be employed, and if placed on the top of the 
hot plate will verv soon be raised to the required temperature. 
А standard 5 lb. iron will heat up to working temperature in 
41 minutes, also when used the re-heating is done in about one 
minute. Two irons can be heated simultaneously, but a longer 
time will, of course, be required. In this case there are по 
flexible cords attached to the iron, and it is rather. more con- 
venient to use than tle ordinarv electric pattern. 

The complete ` Tricity” outfit can be purchased at a small 
cost, and it is possible to commence in a small way with a 
single hot plate and, sav. an oven. We give illustrations of the 
duplex '' Tricity ” cooker, and these show how the apparatus 
is used in connection with the oven and bot plates. А view of 
the oven shown open is also given. The " Tricitv " cooker 
can be used on both direct and alternating currents, and is 
substantially made so as to resist all ordinary domestic 
knocking about. 

“Tricity” apparatus is manufactured by the Berry 
Construction Co., Charing Cross House, 29a, Charing Cross- 
road, London, W.C., who are prepared to give demonstrations 
of the use of the apparatus by appointment. 
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ELECTRIC OVEN—GRAY'S SYSTEM. 


In cooking ovens, a fire-heated oven usually heats strongly 
on one side and at the фор. А gas oven heats principally from 
the bottom. With either of these considerable skill is necessary 
to get even fairly good cooking. The articles are shifted from 


one place to another, turned about, and perhaps sheltered from 


Gray's ELECTRIC Oven, SHOWING LAMP INSIDE 


bottom heat bv esbestes peds. Tf the oven is full, one set of 
articles screens another, end the door is frequently opened and 
shut to see what is going on inside. Further, the oven in its 
ho! test pert must not be ebove а cercein temperature or the 
food will be burnt on that side. All fire and gas-beeted ovens 
cook unevenly. The cook must frequently exemine, 2nd must 
resort to verious skilful edjustments to get uniform resulis, 
and usually feils to get the best results. 

For the electric oven developed by Mr. Gray, 
and further developed and sold by Mr. Bertram 
Thomas, of Hulme, Manchester, several advan- 
taves ere claimed :—Uniformity of tempereture 
throughout, giving simplicity in cooking, and 
little or no turning, shifting, screening, &c. ; 
the least possible skill required, le pid cooking, 
since all ports cook et the seme rete and es 
fas: as they сап. Absence of poisonous fumes. 
Food cen be exemined without opening hbe 
door through è window, a lamp inside the 
oven being lighted by а push button. The 
oven can be heated repidly at the start, and 
afterwards the beat is meintained by a small 
expenditure of energy. The oven is efficiently 
lagged. Р 


These advantages are obtained owing to the 
employment of а new system, which we under- 
stand will form the subject of a master patent. 
The heating is done by hot eir kept in a con- 
tinuous controlled circulation, first over the 
heaters and then over the food. The food is 
not directly exposed to the radiation of the 
heaters, but is indirectly heated by the con- 
trolled continuous air circulation. The“ Gray" 
oven, with its indirect heating through the 
controlled air circulation, is claimed to have 
an advantage over other types of oven. Illustr 
the oven are given herewith. ` 
,, utay’s electric distributor is another devic 
Thomas is introducing. It тау 


ations of 


e which Mr. Bertram 
be applied to an ordinary 
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table. With this distributor a number of plugs are provided, 
attached bv flexible cords to weights hanging at the back of 
the table. When anv electric cooking utensil 13 to be brought 
into use it 1s placed in a convenient position on the table and a 
plug pulled forward and put into place. The weight at the 
hack causes the flexible wire to remain taut, and to occupy, 
therefore, the least possible amount of room. Аз soon as the 
utensil is done with the weight carries the plug 
back to the face of the board, so that there are no 
loose or slack wires to require coiling up, &c. 
The device resembles the well-known telephone 
cords and jacks. 


* MEGOMO.” 


All electricians appreciate the value of а good 
insulating varnish, there being so many occasions 
upon which it can be put to use, quite apart from 
its utility for field coils and armature windings. 
Messrs. Nobles & Hoare, Cornwall-road, Stamford- 
street, London, N.E., are makers of ** Megomo” 
insulating varnish, which they claim is free from 
inflammable vapour and does not contain any 
explosive material. Ina pamphlet recently issued 
some tests upon " Megomo” varnish by the 
National Physical Leboratory are set out in 
detail. Sheets of ordinary scribbling paper were 
dipped in the varnish once and twice respectively, 
in order to obtain different thicknesses of coet. 
These were dried, certain samples in air for three 
days, other samples were baked for 10 hours, and 
others baked for five hours. For insulating resist- 
ence these samples were placed between mercurv 
electrodes 4in. square surface, and after one 
minute's electrification, 200 volts pressure, a number of ex- 
cellent results were obtained. The No. 1 sample, 0-22 mm. 
thick varnisb*2nd paper, gave a resistance between electrodes 
et 200 volts of 90,000 megohms, the breakdown voltage R.M.5. 
velue being 4,900. "Taking the thickest sample, which was 
0-39 mm. thick varnish and paper, the resistance between 
electrodes at 200 volts was 600,000 megohms, and the break- 
down voltage R.M.S. 4,600. The temperature of atmosphere 
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BASTIAN COOKING APPARATUS. 


The system of heating in which resistance wires run at a 
high current density and enclosed in quartz tubes has been 
adapted to cooking purposes bv the Bastian Heating Synd., 
who introduced the `“ Quartzalite" apparatus. The quartz 
hot plate is simply a group of quartz tubes heaters placed hori- 
zontally in a frame provided with supporting feet. At the 
front of this is а row of switches to give three heats. The 
energy consumption 1s either 400/750 watts or 400/1,500 watts, 
according to the size used, the plate being made in two sizes. 
Each is the same dimensions, 17 in. long bv 14 in. wide and 
5} 1. high. The weight is 101. When used as a hot plate, 
frying, stewing, boiling and toasting are operations which can 
easily be carried on. 

For roasting, the “‘ Quartzalite " oven is simply placed on 
top of the hot plate. The oven itself has no electrical elements, 
but is merely a box made of thin sheet metal. The large size 


hot plate when used with the oven is quite capable of cooking 


Bastian Нот PLATE 


a 6 Ib. joint. It can elso be easily regulated for light recasting 
and baking operations. 

The “Quaitzalite” heater or radiator has already been referred 
to, and is well known in its horizontal form. It is also made 


OVEN FOR USE WITH “ QuARTZALITE" Hot PLATE. 


in a vertical pattern, and resembles the more usual convector 
type of heater. These heaters are wired to consume 500/1,500 
watts, according to the position of the three controlling 
switches. The weight is 12 lb., and dimensions 18 in. Бу 10 in. 
by 12in. The heating units are renewable, as in the first 
types of “ Quartzalite" products. 
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*X.L." COOKING AND HEATING APPARATUS. 


One of the principal advantages of electric heating is the 
convenience and simplicity of the apparatus. It is perhaps 
unfortunate that this item does not appear as hard cash in a 
consideration of the economics of electric heating. To the 
small householder, if he really knew it, the electric stove comes 
as a boon and a blessing. Manufacturers of electric heating 
apparatus appreciate the merits which reside in the con- 
venience and simplicity of the electric stove, and among them 
we may specially mention Messrs. О. C. Hawkes (Ltd.). This 
firm has been identified with the progressive electric stove 
movement for many vears, and judging by the new designs 
which it has put forward this season it has a complete under- 
standing of the requirements of the average householder. We 
had occasion in a recent issue to describe “ X.L.” combined 
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Fic. 1.—'* X.L." ELECTRIC OVEN. 


Fic. 2. -C** X.L.” Рн‹вов STOVE. 


oven, boiler and grill, and also a line of small stoves which are 
a combination of convector and cooking range on a small 
scale. Dealing with the latter first, it may be mentioned 
that the ^ Pharos" stove is of neat construction and 
ornamental appearance. It is a combination of three distinct 
heating elements. One group of these is arranged in the 
centre of the stove, and the other two are in the columns at 
each side. Тһе central portion can be used either for heating 
the room or for grilling or roasting in a dutch oven. Each of 
the side columns is fitted at the top with а hinged plate, which 
when raised exposes a hotplate on which boiling and stewing 
can be done. Neat and convenient sunk switches are 
provided which give control over both the central апа side 
heaters. The heating units are of the wire pattern, and are 
worked at a glowing heat, so that the stove presents a cheer- 
ful appearance. When all the switches are on the energy con- 
sumption 15 2,500 watts, the minimum consumption being 
500 watts. Over the radiator section is a ledge which can be 
used for keeping food warm in a dish or for heating plates. 
This stove 13, we understand, being very well taken up. Its 
list price is £4. 4s, Р 

Turning now to the combined e 
referred to above, we give an il 


This has been introduced to mee 
cooking ran 


lectric oven, boiler and grill 
lustration of this in Fig. 1. 
t the demand for an electric 
ge for hotels, restaurants, cafes and large domestic 
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establishments. It would also be found very useful in busi- 
ness establishments or factories where it 1s customary to cook 
the meals of the staff. It will be noticed that the stove is of 
substantial construction and that it is a combination of oven, 
grill and hotplate. The energy is under control of six switches, 
each of which is distinctively marked. The grill and boilers, 
or hotplates, each have a single switch. The oven is con- 
trolled bv two switches, one for medium and the other for 
minimum heat; both these switches on together give the 
maximum heat. The sixth switch controls an open chamber 
at the left-hand of the oven which can be used for warming 
plates or dishes from the heat of the oven, or if current is 
turned on, for baking pastry underneath or boiling on the 
top. When all six switches are on the total energy con- 
sumption is 5:6 units, or 28 amperes, at 200 volts. With 
energy at Id. a unit and two switches on, giving maximum 
heat in the oven, the cost is 24d. per hour, with the medium 
switch 14d., and with the minimum Id. The makers state 
that a chop or steak can be grilled at a cost of j';th of a penny. 
The boilers or hotplates will boil a pint of water in 10 minutes 
at the same cost as the grill. 

The oven is fitted with “ X.L.” patent interchangeable 
heating elements which are clipped into position somewhat 
after the fashion of an ordinary fuseholder. These elements 
ere guaranteed for three vears, if kept from the influence of 
damp. The overall dimensions of this oven are 3 ft. high by 
2 ft. wide by 20 in. deep, and the net weight is 130 Ъ. The 
list price is £18. 10s. 

Messrs. O. C. Hawkes have also introduced this season a 
smaller pattern of stove known as the ^ Phoebus " (Fig. 2), which 
is similar in design to the * Pharos," but has only the central 


. radiator section with provision for cooking in a dutch oven at 


the front or for boiling and stewing on the top. Тһе price of 
this is £3. 163. They have also brought out a combined grill 
and water boiler, which should find a ready sale for flats and 
offices. It can be used for grilling chops and steaks and boiling 
water and cooking vegetables, warming plates and dishes and 
toasting bread. It is 103 in. x 104 in. x 10 in. high, and has а 
heating surface Т ш. square. The energy consumption is 
fixed at 750 watts. The list price of this is 35s. 

Full details of * X.L.” heating and cooking apparatus can 
be obtained. from Messrs. O. C. Hawkes, either at their City 
showrooms, Aldersgate-street, London, or their head office 
and works, Bromsgrove-street, Birmingham. 


G.E.C. COOKING AND HEATING APPARATUS. 
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THE “ ARCHER ” SYSTEM. 

Much of the pioneer work in electric heating and cooking has 
been done by the General Electric Co., and it is interesting to 
note that they have kept well to the front with practically all 
their cooking and heating apparatus. Present season’s designs 
in radiators include a great variety of patterns, from which it 
is extremely difficult to 
choose. All seem to have 
good points, and perhaps 
the one distinguishing 
feature is price. The lumi- 
nous radiator figures largely 
in their lists, and the verti- 
cal type of lamp is still in 
favour. We notice, however, 
a pattern of radiator in 
which the lamps are placed 
horizontallv, and each lamp 
has a zigzag filament. We 
illustrate one of these types 
opposite. This system’ has 
certain advantages: "The 
conductors of opposite po- 
larity are at Opposite sides 
of the radiator, so that there 
13 practically по danger of 
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G.E.C. Z1G-Zaq RADIATOR. 
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short-circuit ; the filament is supported from both ends, and 
consequently Is stronger and better able to resist shocks. It 
13 also claimed that there is a rather more intense radiation of 
heat from this pattern. The G.E.C. convectors are as orna- 
mental as ever, and many tasteful designs are being put forward 
to harmonise with specially designed furniture. 

In the matter of cooking apparatus pure and simple, we may 
refer to new patterns of milk warmers, water boilers and elec- 
tric toasters, all of which appear to be finding favour. The 


G.E.C. CONVERTIBLE HEATING Ser, 


company has introduced this season a convertible set which 
should give the public a good idea of what can be done with 


electric cooking. The outfit comprises a 41b. “ Archer ” flat- 
iron, and 2 pint copper kettle, a pint saucepan with china milk 
heater, 7 in. frving pan, and 6 fi. of flexible cord and adapter 
for attaching to а lampholder. This set is sold at one guinea, 


G.E.C. © MARYLEBONE” OVEN, 


subject, and the idea is to use the flat-iron as a hot plate, a 
special stand being provided for its use in an inverted position. 
The kettle; frying-pan and saucepan can then be employed in 
turn as required. An alternative set is offered in which a 6 lb. 
iron is included. 

"Тһе pièce de résistance of the G.E.C. cooking apparatus is 
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the " Marvlebone" oven. А general illustration of this is 
given herewith. 

The outer case is of cast-iron construction throughout, 
bolted together, with edges and ornamentation ground and 
polished. Тре inside of the oven is Vitreous enamelled. The 
oven is lagged all round, including door, top and bottom, with 
1} in. non-heat-conducting material. The inside of the door 
fits into the oven 14 in. to prevent loss of heat. The oven is 
fitted up with two grid shelves, drip pan, and damper plate. 
The cooking space is 20 in. high by 18 in. wide by 14 in. deep. 

The heating elements are wire coils mounted on the side of 
the oven, and are run up to a temperature about red heat. 
The coils are laid in grooved fireclay, backed by 11 in. packing, 
so arranged that thev can be withdrawn and inserted from the 
outside of the oven by undoing the screw, and simply dis- 
connecting the leads. There are two heaters, one at each side 
of the oven. ТЪеу are divided into one-third and two-thirds 
heat, controlled bv two switches at the side, one switch giving 
one-third heat on eacb side of the oven, and the other giving 
two-thirds heat on each side of the oven. 

The terminals are of the pillar tvpe and are contained in a - 
cast-iron cover, with vitreous enamel inside. Efficient earth- 
ing screws are also provided. There 13 2 7 in. plate space оп 
the top of the oven, which can be used as a hot cupboard or 
for a plate warmer. The grill is similar to the G.E.C. standard 
tvpe, and is wired on the same principle as the oven. At the 
back there are two boiling rings, one controlled bv a switch 
giving a low, medium, and full heat and the other controlled 
by a single switch. 

The energy consumption of this outfit is :—Oven, low heat, 
800 watts, medium beat 1,600 watts, full heat 2,400 watts ; 
one hotplate, single circuit of 1,000 watts ; one hotplate, three 
heats of 500, 750 and 1,200 watts respectively ; grill, 1,000 to 
1,100 watts. 

This oven has considerable vogue and is efficient in service. 
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«ELECTROYL ” HEATING SPECIALITIES. 


More than ordinarv interest attaches to the electric heating 
apparatus manufactured under * Electroyl" patents by 
Messrs. Purcell & Nobbs. We have on a previous occasion 
directed the attention of our readers to their Electroyl radiator, 
in which the ordinarv resistance heating element is immersed 
in heavy oil. This is contained in a cast-iron radiator which 
resembles the common steam. water or gas patterns. The ‘oil 


e ЕгесткоҮІ. ’ Томе, Ratt. 


ix slowly raised to a high temperature, and is kept constantly 
circulated through the radiator. This principle has recently 
been applied to an eleciric towel airer and dryer for bath-room 
use. The device is manufactured from solid drawn brass tube, 
which is of heavy gauge and nickel plated. The airer is manu- 
factured in various forms and sizes. It can be screwed to the 
wall or made to stand in the centre of à room. The heating 
unit is placed in one of the vertical risers of the airer, and to 
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PATTERNS oF ** ELECTROYL ” Inpvcep DRAUGHT CoNVECTORS 


this riser horizontal branches are connected. The 
shows the construction of the airer. 


m d and an even temperature is maintained through- 
n i t т imbs. The connecting box for the flexible cord is 
special construction, and best 1 т | 

of . st porcelain only i 
arene "tion р У 18 used for 
$ ae Баро Neveral terminals are provided, во that 

d 3 

er of different heats can be obtained. The maximum 


ected. illustration 
The oil is kept constantly 


energy consumption is 150 watts. This can be reduced to 40 
watts. The airer is of massive construction and pleasing 
appearance, and is in every way well finished. It is listed at 
£8 in the three-branch pattern, but a smaller pattern, having 
only two branches, can be obtained. The top rail can also be 
supplied in an oval pattern. This is the first instance of the 
application of the Electroyl principle to towel drying, and the 
general.construction follows closely the lines adopted by Messrs. 
Purcell & Nobbs in their steam and water airers, which have 
been on the market for many vears. The airer is already in use 
in hospitals and hydropathic establishments, and has been 
found to give complete satisfaction. 

Messrs. Purcell & Nobbs also have a line of induced-draught 
stoves which they manufacture in various sizes and styles. We 
give an illustration of one of these herewith. The heating units 
are comprised of resistance wire interwoven with asbestos 
thread. and a group of these is placed in a vertical position 
inside the stove. The maximum energy consumption 13 а unit 
an hour, but this can be controlled down to a quarter of this 
amount. If it is desired to emplov a humidifier in connection 
with this form of stove, a pattern is available in which a small 
vessel is placed on the top of the radiator, and this can be 
replenished with water from time to time. The companys 
offices are Cleveland-street, London, W. 


«ECLIPSE " COOKERS AND HEATERS. 


In the early davs of electric heating and cooking, apparatus 
was designed and hurriedly put on the market. The con- 
sumers! premises constituted the test room for this apparatus, 


“ЕстльзЕ " Coxvector, 
PLAIN IRON Ктїїзн. 


** EÉcrrrsE" ELECTRIC. COOKER. 


and the results were not always satisfactorv. With modern 
electric. ovens and heaters it is the practice of most manufac- 
turers to thoroughly test their products before offering them 
to the public. These tests extend over many months during 
which the apparatus is * tried out” under actual service condi- 


tions and any faults | . | 
th i 3 in design and construc 
with at once. : truction are dealt 


ыш x Ordnance Accessories Co. (Ltd.), Aston, 
Recta ard | id : 1e manufacturers of a wide range of electric 
tests in this wa 7 The and always carry out extended 
electric hatn Y. ‚ 216 company has been engaged in the 
are embodied E ousiness for six vears, and in their apparatus 

ес. many ideas only gained by lengthy experience. 


We recent] i 
‘ently described the * Kel; 
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SPECIFY AND USE 


WIRE. STRIP. 


Makers : 


GEORGE STREET, BIRMINGHAM. 


due to its substantial construction, its protection from shock 
by means of the fine cast-iron gates, and its extremely reason- 
able price. The oven costs £6. 15s., but with breakfast cooker 
and accessories the cost is £9. 17s. 6d. Опе of these ovens is 


in use in the company's kitchen and is, we understand, giving . 


every satisfaction. It is in the hands of a cook who. all her 
life had been used to coal and gas and was naturally pre- 
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* ECLIPSE” SHEET Iron GRILL. 


judiced;in their favour. After having used the oven for 
some time she declares that she hardly knows what she would 
do without it. Its uniform heating and reliable character 
enable her to prepare meals for a large staff with greater 
satisfaction than before. 

»4The elements in the oven and cooker consist of special 
resistance wire wound over a mica base and secured at each 


No Temperature Coefficient. 
| == Contains no Iron. = | 
The only Material of its kind Manufactured in Engiand. . 
——— Used largeiy and Specified by the Admiralty. —— 
Used aiso by the Italian and Japanese Admiraities. 


HENRY WIGGIN & CO, Ltd., , 


Telephone : 6400 CENTRAL. Telegrams : “ WIGGIN BIRMINGHAM." 


Wire will not Rust or Perish. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


SHEET. 


BARE. COVERED. 
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| Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 
Telephone : 6323 HOLBORN. 
Telegrams: '*FERRYDOM, LONDON." 


end by means of a metallic clamp, which also forms an effi- 
cient contact surface. These elements are slipped into suit- 
able clips on the framework, and can be easily removed froin 
one part of the oven to the other if it 13 desired to increase the 
capacitv of anv part. It is claimed that a uniform tem- 
perature is maintained all over the oven and is not concen- 
trated at the bottom, as is the case with gas cookers. The 
wiring from the switches to the heating element has been care- 
fully carried out, and the switches have been liberally pro- 
portioned for the current carried. Jn conjunction. with the 

` Eclipse" oven а breakfast cooker is made which consumes 
2.500 watts in two circuits of 1.500 end 1.000 respectively. 
Thos cooker 1s shown in the illustracion on the top of the oven. 
The elements in the oven cre inrerehonger ble wich the ele- 
ments in the breakfast cooker, and also with those ш the 
company’s grill and toaster. Alchough these units are operated 
at a very high temperature such as is necessary with all roast- 
ти operations, the elements have а long life. We understand 
that the company have tested a small grill under severe con- 
ditions for a period of 3,700 hours before one of the elements 
broke down. Assuming that a grill of this nature is used for 
an hour and a half a dav for every dav in the vear, the life of 
the elements would be nearly seven vears. and even then the 
cost of the renewals is practically nil. “ Eclipse " kettles, 
jugs and other low temperature heating apparatus are suh- 
stantially constructed and of a high-class finish, The elements 
consist. of fine wire wound on a mica base and enclosed in a 
metallic casing for the purposes of protection. These elements 
are clamped directly to the false bottom of the article, thus 
ensuring the best possible heating results. 

In addition to this apparatus listed bv the company in their 
catalogue, we understand that thev are also prepared to supplv 
hot cupboards, soldering irons, tea urns, tailors’ irons, &c. 
These are manufactured with practicallv indestructible heating 
units, and are very efficient in operation. 
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PROMETHEUS HEATERS AND COOKERS. 


It is not necessarv for us to introduce to our readers the 
products of the British Prometheus Со.. as they will be familiar 
in the main with the principal features of the B.P. apparatus. 
Some little time ago the'companv introduced a new resistance 
‘material which they termed “Silundum.” This was made up 
in strip form, and on the passage of a current was raised to a 
bright red heat. With a view to thoroughly testing this 
material, the company installed at its works, Salop-street, 
Birmingham, а large oven, 39 in. high by 23 in. wide by 284 in. 


Fig. 1.— PROMETHEUS Convector FOR. FIREPLACE Use. 


deep. This is used in the kitchen for the staff meals. It is con- 
trolled by two switches to give respective energy consumptions 
of 3and 3} units. The aggregate diners per week number 49 and 
147 courses per week are cooked. The total energy consumed 
із stated to average 39 units, which, at 14. per unit, would 
mean 3x. 3d.. ог ап average cost per person per meal of id. 
The “ Nilundum” material is also applied for grilling pur- 
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poses, and in this case the grill takes 500 to 625 watts in the 
smallest size. It measures 6 in. by 6 in. bv 4in., the grid 
area being 3 sq. in. 

The company wish specially to emphasise that in their 
independently heated cooking appliances the heaters are 
wired in parallel, and as each consists of a dozen or more 
separate units the breakdown of one element does not seri- 
ously impare the heating capacity. The elements also may be 
cheaply replaced. Prometheus elements are formed of gold 
and platinum and other rare metals, which in the form of a 
solution is deposited on mica strips, these being enclosed in’ 
metal cases carefully insulated from the strips. The use ‘of 
rare metals ensures a lengthy life for the element. 

The Prometheus Company has introduced this season several 
new designs in radiators and convectors. In Fig. 1 we illus- 
trate a heater which has been specially designed for fitting into 


Fic. 2.—New PROMETHEUS RADIATOR AND CONVECTOR COMBINATION. 


existing fireplaces. This has a loading of 14 units, and is 
finished in a matt black. It is, of course, intended for use in а 
closed fireplace. It can be supplied with a copper body, with 
cast brass legs, at an additional cost. Fig. 2 illustrates a 
combined convector and radiator, which has a total loading of 
1,000 watts. It is provided with a copper body, with cast- 
iron pillars, having matt black finish, This is the first instance 


that has come to our noti inati | 
i : Yotice of a combination of rad 
| : | adiator 
and heating units. or lamps 


The latest lists of the Promethe 
tions of both the highly 
radiators and convecte 


us Company give illustra- 
ornamental and expensive patterns of 
ectors and also the cheaper types of both 


67 SUPPLEMENT to ” The Electrician," December 2, 1910. 


NOTICE. 


ViTRITE LAMP CAP PATENTS, 


All our Vitrite Filled Caps as used on our 


AEGMA Metal and Carbon Filament Lamps 


are manufactured by us under License granted 


by The British Vitrite Works 


(Swan's 


Patents) Ltd. 


THE ELECTRICAL CO. LTD. 


A— Á——— — ——— ——— — — 8, E 


— ^_^ —ÓQ 


which are coming into more common use for domestic and 
commercial service. | 


The company has extensive showrooms at 9, Newman- 


street, Oxford-street, London, W., and are always pleased to 
see interested contractors, station engineers and private con- 
sumers and to demonstrate to them the good features of their 
apparatus. 


НОТ POINT IRONS AND CONVECTORS. 


. The electrical iron has proved in practice to be something 
more of a problem than its simple appearance would make one 
believe. The average iron for domestic service is, if anvthing, 
rather underloaded than overloaded, and for heavy work it is 
apt,to cool off rapidly. Messrs. Eastman & Warne have made 


Fic, 1.—Hor Port ELECTRIC Iron, showtna Ong Heatine Сміт 
BEMOVED. 


a special study of the electric iron in the drying and cleaning 
works of Eastman & Non, Acton Vale, London, W. These 
experiments have extended over a period of four years, and 
the hot point electric iron is the result. In this iron the heat- 
ing element is nickel resistance 
wire wound on a uralite bodv 
and enclosed entirely in а mica 
sheath. A number of these 
units are dropped into grooves 
in the bodv of the iron, and 
connected either in series or 
parallel, according to the vol- 
tage ofthe circuit. Inan 8-]b. 
iron as great a heating surface 
2s 80 sq. т. is obtained. Оп 
this account the iron is highly 
efficient, and the heat is rapidly 
dissipated from the heating 
eleemnts. It is also possible to 
run the heating elements at 
fairly low temperature, in fact 
one which is below red heat. 
Consequently, a long life for 
the resistance wire 1s assured. 
Fig. 1 shows the interior of one of these irons, and also depicts 
a single heating unit withdrawn from its channel. In the 3-lb. 
size the energy consumption is 200 watts, in the 6-lb. iron 
360 watts, in the 12-Ib. iron it is 500 watts, and in the 17-lb. 
iron it is 650 watts. The company has found in practice that. 
an iron constructed on this principle can be left in circuit for 
any length of time without the least risk of burning either the 
element or the wooden handle. 

Messrs. Eastman & Warne have also put on the market а 
convector tvpe heater, which we illustrate in Fig. 2. This is 
made up of а number of heating elements, each of which is 
comprised of nickel resistance wound on a mica body. The 


Fic. 2.— Eastman & WARNE'S 
CONVECTOR. 
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standard rating is 1.000 watts, but by means of two switches, 
one at each end of the convector, three heats can be obtained. 


A heater of this pattern will keep a 1,500 cubic ft. capacity | 


room comfortably warm. We understand that this heater is 
largelv in demand owing to its sound mechanical construction 
and efficienev in operation. Indicating lamps can be fitted 
at a small extra cost, and the heating elements are readily 
renewable, The latter, however, have a normal life of several 
vears. 


THE “ ECONOMIC " ELECTRIC STOVE AND RADIATOR. 


There appéars to be a good demand for a type of electric stove 
in which a glow or red heat is produced hv the heating element. 
The " Economic " electric stove and radiator meets this 
demand. It comprises a circular stoneware body, in the top 
of which is a spiral groove about 4 in. deep. Into this groove 
is laid a coiled resistance wire, which is held securely in position 
bv insulating supports. The general construction of the stove 
will be gathered from the adjoining illustration. The stone- 
ware body is placed in a suitable frame, and the apparatus can 
be used either as a cooking stove ог as a radiator. The top of 
the stove is covered with a metal grid. and on this sauvepans, 
kettles, irons or other domestic utensils can be placed. The 
heating element is connected directly to the supply circuits, 
and there are no arrangements for the control of the heat. The 
consumption of the stove is either 700 or 1,000 watts, as 
ordered. For use as a radiator the stoneware body 1s mounted 
on a short pedestal with splaved base. fitted with handles for 
carrying purposes. In this form the stove can be moved about 
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EcoXosuc ELECTRIC STOVE 
AND ELECTRIC TOASTER. 


from room to room as required. Messrs. Siemens Bros. 
Dynamo Works are the makers of this stove, and we under- 
stand that a large number of them is in use. 

The.same firm list also a full range of electric heating devices, 
and these can be seen at their show rooms in Upper Thames- 
street. Thev also have a series of convectors which can be 
supplied in a large variety of designs. 


FIRE-RESISTING FLEX. 


A new Siemens cable list draws special attention to a new 
pattern of flex which hes been introduced for shop window 
lighting in particular and surface flex wiring in general. This 
is known es " Вемо " and is an improvement on ordinary 
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asbestos braided flex in that the latter is bulkv, whereas in 
" Besto " flex the asbestos is spun on by a special patented pro- 
cess. А sample submitted to usis certainly of neat appearance 
and small overall cross section. It is made in two brands with 
pure rubber and V.I.R. insulation, and mav be cotton or silk 
covered as desired. For use with electric cooking and heating 
utensils which require flexible cord this new material should 
prove very useful ; also for electric rediators which require to 
Бе moved from room to room. Contractors and station engi- 
neers should epply for а sample of this interesting flex, and 
details of prices to Siemens Bros. & Co., Caxton House, Lon- 
don, S.W.. or any of the company's-branches in the metropolis 
and the provinces, | 


POPE METAL LAMPS. 


X 
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An attractive postcard is being issued bv Pope’s Electric 
Lamp Co. to advertise their metal lamps. This forms part of 
the scheme of literature which we commented upon in last 
week's Supplement. The postcard is produced in three colours, 
and the design represents one of the Pharoahs holding up a Pope 
lamp. The kevnote of the advertisement is that ** Pope Lamps 
Last." Attention is also directed to the fact that they are 
British made and are highly economical. The company is 
prepared to supplv quantities of this postcard over-printed 
with electrical contractors’ names ог central station engineers’ 
addresses, and will be glad to hear from interested enquirers. 
Thev also have readv their illustrated price list, to which we 
referred last week. Pope metal lamps are made in all standard 


sizes and for all volteges, and а special point is made of the 
strength of the filament. 


QUERIES AND ANSWERS. 


Owing to pressure upon our space,these items are held over 
until next week. ; 
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E.C.C. LOOM MOTORS. 


The progress made in the textile industries with individual 
motor driving has not been as rapid as one might expect from 
the claims made on behalf of this system as compared with 
group driving. When electrical engineers first considered the 
problems of the electrical operation of textile machinery they 
were generally of opinion that the individual drive would meet 
the case better than any other method. Experience, however, 
showed that in its initial stage, at any rate, it was necessary to 
go slowly, and group driving became common in many large 
mills, mainly because it is cheaper to instal initially, and it has 
ail the claims of what we may call an introductory plant ; con- 
sequently it gives the mill engineers an opportunity of becoming 
accustomed to electrical machinery. 

Individual driving is, however, by no means dead, and many 
makers of dynamo- electric machinery are still grappling with 
the problem of a small and efficient motor which will be cheap 
in construction, easily installed and reliable in operation. 

The Electric Construction Co. have ‘just issued particulars 
of the E.C.C. loom motor, which bears directly upon this 
important question. It is probably in the weaving sheds more 
than any other part of a textile mill that individual driving can 
be adopted with every degree of satisfaction. On this account 
the E.C.C. loom motor should be of more than ordinary interest. 
The machine is of the polyphase short-circuited rotor type, 1s 
totally enclosed and is fitted with ball bearings. It is arranged 
for belt drive, and is provided with а spring mounting which 

ensures constant tension being maintained on the belt. The 
base of the motor 1s, however, provided with feet, so that should 
it be required for other purposes it may be detached from the 
spring mounting and used in the ordinary way. The rating of 
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the machine is 1 B.H.P., and we gather that the light running 
losses amount to 69 watts, that the current at a starting torque 
of 2 В.Н.Р. is 84 amperes, that the temperature rise of a con- 
tinuous run at full load of 1 в.н.р. is 30°F., and that after a 
continuous run at 2 B.H.P. the temperature rise is not more than 
65°F. The efficiency at 1 B.H.P. is 87 per cent., and this figure 
is, we believe, maintained between $ load and 1] load. The 
motor is started by the closing of a simple primary switch. 
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WOODHOUSE STEEL CASING AND ЗРЕСТАГ CIRCUITS. 
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With reference to the last issue of THE ELECTRICIAN which 
contained so much useful information on electrical heating and 
cooking, the Woodhouse Steel Casing Co., of Craven House, 
Kingsway, W.C., point out that their new wiring system of steel 
casing 13 most suitable for the special wiring needed for appa-. | 
ratus of this kind. Our readers will recall the fact that this 
casing is designed mainly for surface work, and being much 
smaller than wood casing and flatter than tubing, 16 із exceed- 
ingly neat. Moreover, it has the additional advantage that it — 
is more quickly erected than either. It is also cheap in first 
cost, and additions and alterations are afterwards easily and : 
cheaply made if desired. We understand that contractors who 
have used this system will carry out wiring work at prices 
which compare more than favourably with wood casing or 
tubing. As Mr. Percy Good pointed out recently in these 
columns, this casing has many advantages from the consulting 
engineer’s point of view, as in the final examination and test he 
can at once ascertain the quality of the insulation and the quan- 
tities can be easily measured ир. 


VICEREGAL LODGE, 
PHCENIX PARK, DUBLIN, 


Illuminated by 


LAMPS. 


SUPPLEMENT to “The Electrician," December 9, 1910. 


“SUN SIGN FLASHERS. 


The modern illuminated advertisement is usually of the 
flashing or changing order, and it is necessarv to employ in con- 
nection with electric lamps some device for bringing these 
lamps in and out of circuit. The thermal flasher, with which 
our readers will be familiar, is only suitable for one or two 
lamps. When a heavy bank of lamps has to be brought in and 
out of circuit it is sometimes difficult to make use of a device 
in which the arcing on opening the circuit will be a minimum. 
The Sun Electrical Co. 
has recently intro- 
duced a magnetic mer- 
сигу contact flasher 
which will deal with 
circuits of passages of 
5. 10 or 20 amperes. 
From the illustration 
of the flasher which we 
give herewith it will 
be noticed that the 
mercury is enclosed in 
a sealed glass tube. 
This tube is fitted to a 
rocking arm in such а 
way tbat is tilted 
through the medium 
of а fan-controlled 
train of wheels and a 
pivoted armature 
which is rocked by a 
pair of electro-mag- 
nets. These magnets 
are shunted across the 
main circuit. An ad- 
justment is provided 
by which the time 
elapsing between each 
movement of the 
mercury switch can be varied from } to 6 seconds, ог more. 
This reguletion is obtained by simple lengthening of the air 
damper. 

The air is exhausted from the mercury tube so that there is 
no destructive arcing when the circuit is broken. The switch 
is listed in six different sizes, one-way and two-way, for each of 
the three capacities already mentioned. Different switches 
are also supplied for the different circuit voltages. The switch 
can be seen in operation at the companv's showrooms, 118-120, 
Charing Cross-road, London, W.C. 


MacsN£gric Mercury Sies FLASHER. 


“STANNOS ” WIRES FOR RADIATOR CIRCUITS. 


We remarked in our last issue in a brief note that © Stannos " 
wires are particularly adaptable for installation for the special 
circuits which are generally required to supply radiators and 
cooking apparatus. We are now able to gve some additional 
details which are of considerable interest. Our readers will be 
familiar with the fact that " Stannos " wires can be easilv run 
on the surface, and that they afford ample mechanical protec- 
tion for the insulated conductors and at the same time have a 
pleasing appearance, and do not require a large amount of 
cutting away for installation. The adjoining illustration indi- 
cates how the wiring can be run along the skirting board to a 
wall plug just above floor level for use with a portable radiator. 
The conductors used in this case were a pair of 3/20s, having 
an ouside diameter of 2 ш. For purposes of clearness they 
have been left unpainted in the photograph. but after installa- 
tion they can be painted over or stained so as to be quite un- 
noticeable. The largest size of `` Stannos ” 15 7/16, and this is, 
we understand, no thicker than an ordinary lead pencil. 

The " Scannos " conductors are enclosed in a tinned copper 
tube sheathing, and are secured in position either by buckle 
clips or cushion clips, according as local conditions require, 
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For direct-current supply it is necessary to run two wires, but 
where alternating current is available а 1 to 1 transformer 
can be introduced, which admits of the running of a single 
“ Stannos " conductor, the outer casing being used as the 
return, and being, of course, earthed. The special “ Stannos ” 
fittings and accessóries which are provided admit of the use of 
the conductors either double or concentric. . Any bends can 
be made round corners; in fact, the wires can be installed 
quite in keeping with the decorations of а room. . Where two 
wires are run the initial cost of the material is stated to be 


APPLICATION oF “ Ѕтлмкоѕ ” WIRES TO RADIATOR CIRCCITS. 


about the seme as screwed barrel, but a little greater than slip 
joint conduit. There is, however, considerable saving in 
erection, which places the ^ Stannos " system on the credit 
side in this comparison. Where the svstem can be run con- 
centric the cost of both labour and material is less than that of 
any other system. `` Stannos " wires can be supplied in sizes 
ranging from 1/18 to 7/16. For a single radiator circuit of high 
voltage а 3/20 will be ample, ога 7/20 for low voltage. 

The O.S. wiring system has been on the market now for some 
time. Messrs. Siemens Bros. & Co., who are its originators, 
have taken vigorous steps to push it amongst electrical con- 
tractors and central station engineers. At the same time it 
would be as well for contractors to make an effort to push the 
system for such a special purpose as is indicated above. 

We should be pleased to hear from any electrical contractor 
or central station engineer who has carried out any special 
heating or cooking circuit wiring on this svstem. 


A NEW ELECTRIC OVEN. 


Following up the matter on electric heating and cooking 
apparatus published in our last issue, we are now able to give 
some details which reached us too late for publication last 
week. These relate to an electric oven and cooker which 
Messrs. Veritys Limited are putting on the market. The 
illustration shows that it is designed upon lines similar to gas 
cookers and that it is а permanent fixture. It is constructed 
of cast-iron sides with a sheet-iron interior, this being separated 
from the cast-iron sides by a th in. air-gap. Within this space 
are three thin rectangular heating elements having a total 
heating surface of 4 sq. ft. These elements are made up of a 
resistance wire from a special alloy, the melting point of which 
is stated to be about 2,600?F. The elements are enclosed in sheet 
iron and are controlled individually by a large size tumbler 
switch. The energy consumption of each element is 1,000 watts. 

Recessed into the top of the oven are two hot plates which 
can be used for boiling water or stewing, &c. Each plate 1з 
11 in. diameter and takes 750 watts. Fixed on brackets to the 
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sides of the oven are a hot water boiler on the right and a grill 
on the left. We have been supplied with a test sheet of this 
oven and the figures in this are given in the attached table. 
In designing the oven the manufacturers have had particu: 
larly in mind a useful range and regulation of temperature, a 
reduction of radiation losses, an interchangeability of the 
heating elements, a maximum of strength and simplicity and 
a minimum of internal wiring. The total weight of the oven 
is 23 сме. Its dimensions are 3l in. high by 38in. wide (in- 
cluding grill and water heater at sides) by 21 т. deep. The 


ARMSTRONG, STEVENS & SON, 


WHITTALL STREET, 


BIRMINGHAM. 


CHRISTMAS TREE ILLUMINATION. 


With the approach of Christmes the average paterfamilias will 
be thinking out schemes for the amusement of the youngsters 
during tbe festive season. The old-fashioned Christmas tree 
still exercises the same fascination for the kids, and every elec- 
tricity consumer who indulges in this form of delight should 
arrange to illuminate the yew branches by electric candle 
lamps. The Electrical & Engineering Supplies Co., Upper 
Thames-street, have readv a line of Christmas tree lamps which 


VERITYS’ ELECTRIC OVEN Ap Нот CUPBOARÐ. 


internal dimensions are 20ft. high by 13$ т. wide by 15in. 
deep. Fuller details and prices can be obtained from any of 
the company's offices or showrooms. a 


Temperature Test on Standard Oven. 


Time. |Temp.deg. Fahr. Watts. Remarks. 
10.0 58 5,000 Current full on. 
10.10 | 145 5,000 » T 
10.20 260 5,000 » » 
10.50 | 350 5,060 y " 
10.45 = 10 2,600 Only side element in circuit. 
11.0 490 2,000 » » ” 
11.15 | 410 2,000 » » » 
11.30 | 425 2.000 е " » 
12.0 | 4355 2,000 39 ээ э 
12.15 . 440 2,000 a ” ” 
12.30 н 445 2,000 ?? 99 LE 
12.45 | 448 2,000 ” » » 
1.0 | 450 2,0C0 „ , » 
1.7 400 ves Current off. 
1.17 550 ot i; 
1.52 


280. eee ээ 


SPECIMENS ОЕ CHRISTMAS CANDLE Т,АМРЗ. 


embodies several novel features. Either candle lamps or round 
bulbs may be fitted to the miniature holders. "These latter are 
simple porcelain blocks with internal terminals arranged so that 
no contacts are exposed. The adjoining illustrations show how 
the holder is clipped on to any suitable support. They also 
show the arrangement of the holders for festoon lighting. The 
lamps are carbon filament, and are burned 18 in series on 200 
volts. The system can be employed outdoors if the leading-in 
wires are sealed at the points where they enter the holders. 
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SANDYCROFT BATTERIES. 


We announced recently that the Sandycroft Foundry 


Co., Sandycroft, Chester, had taken over the accumulator 
business of Messrs. Rooper & Epstein, and had issued a list 
giving full particulars and prices. From this list we gather 
that in the process of manufacture of these cells new and im- 
proved methods are introduced which enhance the life and 
durability of the plates and increase their efficiency. The 
positives are of the Planté tvpe, and, owing to the special pro- 
cess of formation emploved, it is claimed that there is no 
chance of impurities being introduced into the cells. 


NOUN-CORROD!SLe 
— ALLOY 


SANDYCROFT Хох-СоввоглвьЕ BOLT. 


The useful formed area of the positive is eight times the face 
area of the two sides of plate. 

The negative plate is of the Ъох type, and the design of this 
prevents anv displacement of the active material, and, owing 
to the special mixture emploved, the makers guarantee these 
negatives to maintain their full output during the life of the 
battery. | я 

The * BN " lighting type cells are erected in glass boxes, the 
plates being hung in tension from the top edges of the glass, 
and a clear space of 3 in. being allowed below the plates. Each 
pair of plates is separated Бу three glass tubes projecting to 
bottom of box, and held in position bv ribs on the negative 
plates. In the lead-lined wood cells the same method of sus- 
pension is adopted, but glass slabs are employed which project 
above the top edges of the box, and on these the plates are sus- 
pended. In other cases insulating tubes are fixed on the top 
edges of the boxes, from which the plates are hung. The cells, 
as a rule, are connected bv means of strip lugs and special non- 
corrodible bolts and nuts (see illustration) ; but, when pre- 
ferred, the plates can be sent out loose and burnt up solid 
on site. 

Sandycroft accumulators are also made up for motor car 


ignition, lighting and many other purposes for which a portable 
cell is required. 
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THE ELECTRIC KLEENALL. 


We referred briefly in our last issue to the introduction by 
the General Electric Co. of а re-modelled pattern of electric 
vacuum cleane: which is specially intended for domestic 
service. This handy device is appropri- 
ately described in the company’s booklet 
as an electric broom, and it certainly has 
all the appearance of such an article. It 
consists of a high-speed motor to which is 
directly coupled a fan of small diameter. 
This fan runs in a casing which is ex- 
tended downwards and terminates in an 
elliptical nozzle, which forms the inlet to 
the ‚apparatus, and which is applied to 
the surface of the floor, 
carpets, oilcloth, &c. The 
outlet from the fan is con- 
nected to а collapsible bag 
which is fastened under- 
neath the rod, bv means of 
which the cleaner is moved 
backwards and forwards. 
The adjoining illustration 
will explain the con- ' 
struction of the cleaner. 
It is intended for use 
on lamp-holder circuits, 
and a sufficient length 
of flexible cord is provided for this purpose. 

In addition to removing dust and dirt from 
carpets and floors, a number of spare parts 
are provided for attachment to the outlet 
nozzle of the fan and for use as extension 
cleaners. These ‘fitments comprise a 12 ft. 
extension. hose and a varietv of different 
shaped nozzles for special cleaning purposes. 
There is a felt-covered floor tool for use on 
hard wood and parquet floors, a 3 in. draperv 
and upholstery tool, a book and clothes 
brush, an adjustable wall brush, and a blower 
nozzle for use ai the end of the hose for blowing purposes. 

The apparatus is light and handy, and is, we understand, 
most economical of current. The motor is a commutator 
machine, and can be run on both alternating and continuous- 
current circuits. The collapsible bag is made up of a special 
fabric, which, while passing air, will at the same time retain 
every particle of dust which is delivered into it from the 
suction fan. 


AN ELECTRIC Broom. 


Extra NOZZLES FOR THE ELECTRIC KLEENALL. 


The General Electric Co. are naturally anxious to give this 
handy little device as wide publicity аз possible,’particularly as 
thev regard it as an indispensable adjunct to every electric light 
installation. They have prepared special literature dealing 
with it, and are willing to supply electrical contractors with 
quantities over-printed with their name and address. The 
Electric Kleenall comes at an opportune moment, as 1 would 
form a useful Christmas present, and at the same time would 


| Manufacturers of— 
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place in the hands of the housewife an hygienic means of 
removing dirt and dust from the home. The price of the 
cleaner is 10 guineas, and the additional fitments are an extra 
five guineas. From an examination of the apparatus which we 
have been given the opportunity of making we can speak of its 
substantial construction and general efficiency. It is com- 
paratively noiseless in operation, and certainly performs lits 
work in a most effective manner.* 
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NEW TRADE LITERATURE. 


HEvwoop's Cranes.—A neatly prepared and attractively printed 
catalogue is just being issued by S. H. Heywood & Co., Reddish, near 
Stockport. It is an appeal mainly in illustrations of actual cranes 
installed, to prospective users of lifting and transporting machinery. 
Messrs. Heywood manufacture every type of crane and they also 
make a speciality of electric runways for handling light loads. Judg- 
ing by the illustrations, the firm has a wide experience of this class of 
machinery. 

G.E.C. PLANT AND MacnrNERY.— The publication department of 
the General Electric Co. is remarkably prolific just now. Osram 
literature reaches us almost dail y, and this week a number of imposing 
catalogues and booklets of G.E.C. Witton products have dropped in 
on us. These deal in a comprehensive way with the dynamo electric 
machinery which the firm has standardised. including both alternate 
and direct current generators and motors. We are much impressed 
with the cover designs of these lists, and also by the grouping of the 
matter and illustrations. 

WATER SorrENINcG.— The Paterson red book issued by the 
Paterson Engineering Co.. Amberley House, Norfolk-street, London, 
W.C., is а complete treatise on the subject of water softening and 
purifying for steam raising and industrial purposes. Из pages are 
filled with a number of excellent illustrations and diagrams which 
cannot fail to appeal to engineering readers. Two of these are 
extremely interesting. as they show a specimen of scale taken from a 
Paterson heater after six weeks run on water from the Metropolitan 
water mains. Another illustration shows the deposit on the interior 
of a 2 in. pipe in the hot water system of a London Institution before 
the installation of a Paterson softening plant. 

PHOSPHOR BRONZE.—An attractive booklet setting out the 
advantages of phosphor bronze and illustrating its multifarious uses 
13 being issued by the Phosphor Bronze Co., Sumner-street, London, 
S.E. The booklet should be in the hands of every engineer who has 
charge of running machinery. E 

RESISTANCE MATERIAL. — The extent to which resistance material 
has been standardised is not perhaps fully realised except by in- 
terested buyers in the industry. Mr. Н. Н. Cressall, 13. Summer- 
row, Birmingham, who holds the sole British agency for Schniewindt 
patent woven resistances, is issuing а varnished wall sheet which 
gives full particulars and illustrations of the patterns in which woven 
resistance nets and other resistance material can be supplied. There 
13 a table of resistance wires showing the area. length, weight and 
resistance of wires of various diameters. Another table gives the 
maximum continuous carrying capacities of resistance wires. 
wires. А further table relates to motor starter resistance nets and 
indicates the types and sizes suitable for motors from half to 2 i.v. 
Resistance bands for momentary heavy current carrying capacities, 
and which are intended specially for use in oil resistances, form the 
subject of another table. Further tables deal with resistance cord 
for electric heating apparatus, and woven wire resistance bands for 
heavy currents. Mr. Cressall informs us that he will forward this 
wall sheet to interested engineers. 

EpIswan SHowcarp.—* Royal Ediswan Metal Filament Lamps ”’ 
are being boomed this season by showcard and circular, and a good 
Specimen of the former has just reached us. It is a cutaway card 
with muslin filling, and on the muslin the advertisement matter is 
fixed. The letters appear to be without support until viewed quite 
closely. Contractors should apply to the company's Publication 
Department, Queen.street, Cheapside, London, E.C., for copies. 


LEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 


SIMP 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &с. 


DIREKTON MOTOR 
STARTER 


CAN BE SWITCHED DIRECTLY ON. 
No operating skill required. 


ENGINEERING INSTRUMENTS LTD., 


Sole Agents for 
Agents : SKERNE .WORKS, Scotland : - 


POOLEY & AUSTIN, К. STEEL & CO., 


25, victoria s, DARLINGTON. ватн sracr. 


S.W. CLASCOW. 


————————————— 
SOME ELECTRICAL QUERIES. 


Sole London 


——— 


Why is Mr. Leon Gaster not standing at the present election 
on a lighting reform ticket ? His address would have been 
distinctly illuminating. 

What practical subjects wil! be dealt with in the Inst.E.E. 
Papers to be read this session in the New Building ? 


When will station engineers give up the use of consumers’ 
meters ? 

How has the Brighton electricity department met the recent 
onslaught of the gas company with tradesmen’s gas arcs ? 


Is it true that the water turbines at Powick station, Wor- 
cester, were all run together recently for the first time ? 


Why not call them Tantalums. Osrams, Mazdas, Aegmas, 
&с.? Why so much metal filament ? 


Where are the electrical champions of T.F. at the present 
election ? 


Has the postponement of the Inst. E.E. dinner until February 
any political significance ? 

Will the correspondent who informs us that he has “ evolved 
а mechanical of the phenomena totally at variance with the 
medieval beliefs of mathematico-metaphysical causation ” 
kindly send us his full address ? 


When will central station engineers give up coal fires in 
their homes ? 


When will {the London supply stations, Company and 
Municipal, link up—electrically ? 

Why does Sir John Benn look worried when he puts on 
his collar? | H 
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AN ELECTRO-MECHANICAL FIRE ALARM. 


Àn interesting fire alarm svstem, which has been designed 
especiallv for the protection of large buildings, such as ware- 
houses and blocks of flats or offices, and which combines both 
electrical and mechanical principles in its operation, has re- 
cently been placed on the market by the Gravitv Automatic 
Fire Alarm Synd. of London. 

A diagram of the arrangement emploved is given in the 
accompanying illustration, and mav be described as follows :— 

A flexible metallic cord (preferably of phosphor bronze) with 
a minimum breaking stress of 250 Ъ., has one end firmly 
anchored to & wall, at or near the ceiling of the floor to be pro- 
tected. This cord runs in a straight line or at varying angles— 
up, down or horizontally —round suitable pulleys, which are so 
enclosed that dust, &c., cannot interfere with their efficiencv. 


ci EH i: 


ə 


= LJ 
‚ FRONT ELEVATION 


/ Pulley 


Flexible Metallic 
4~ Cord 


When the requisite number of rings have been fixed on the 
cord, the weight is drawn up the required distance in the box. 
from the anchor end. This ensures that the rings cannot 
possibly be taken off the stretched wire unless they are broken 
off by force. In all places where necessary, the cord and rings 
can be adequately protected. The rings have been tested up to 
250 Ib. straight pull and have held for several consecutive davs 
a 56 lb. weight without any signs of damage ; thus, the strength 
of the cords and rings will permit of a large weight being used. 
One or more weights are employed for each floor, and these 
are enclosed in a galvanised iron box, the internal fittings of 
which are mounted on a slate slab. On the fusing of a compo- 
site ring in any part of the building, the weight falls, and in its 
descent strikes a lever, releases a catch and sets in motion a 
simple mechanism, entirely without springs, which completes 
an electric circuit. This transmits current to a fire or central 
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DIAGRAM OF FIRE ALARM CONNECTIONS. 


SIDE ELEVATION 


(WITH CASE REMOVED) 


The cord is then finally taken to the wall at or near the entrance 
to the building, is passed through the indicator board, and 13 
then connected to a suitably shaped weight hanging in an 
enclosed transmitter box, which is placed in the lowest part of 
the building. 

Before hanging on the weight to bring the cord into a state 
of tension, the latter 13 passed round composite rings placed at 
anv desired interval and composed of brass members held 
together by fusible metal, of the same composition as are 
generally used for sprinkle systems. The fusing point of the 
metal is 160^ F., but when desired it can be made to fuse at any 
higher temperature. When the temperature rises. to the pre- 
determined amount the members of the composite ring fall 
apart, the coil encircling the ring being thereby released, with- 
out kinking, and the weight at the end of the cord descends and 
make an electrical contact as shown on the diagram. i 


station, and rings the operator's bell there, besides giving m 
duplicate the code number of the premises. At the same 
moment it also rings a large bell outside the building оп fire, 
and this when once started will ring continuously, even if the 
interior of the building should be partially destroyed. Having 
regard to the vital importance of this. bell ringing instantly, 
double means are provided for starting 1t. 4 

Any number of buildings can, we are informed, be пш 
to the same pair of wires. The current for the transmission О 
the alarm is supplied to all the buildings from the main bat- 
teries at the central station ; the only local battery is the one 
that rings the alarm bell outside the building. and this 1s en- 
closed in а separate box alongside the transmitter, 80 that de 
false alarms can be given from any part of the system 118106 


the buildings. All terminals and live contacts are under lock 
and key. po 
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‘Efficient means are provided in each protected building for 
the owner to test the electrical communication between him- 
self and the fire or central station at any time, and the operator 
at this latter place has similar means for testing his lines. 
Testing, however, does not occupy the line more than a fraction 
of a second, so that the line cannot be blocked. 

In such buildings as churches (where the fixing of ordinarv 
electrie wiring on stone and other hard surfaces would be 
costly), art galleries, asvlums, schools, private mansions, and 
places where unsightly fittings might be objected to, the small 
wire cord and rings (the latter measure 13 in. in diameter) can 
easily be put up, and coloured any desired shade, so as to be 
practically invisible, without detracting from their efficiency. 
Numerous experiments have shown that the cord and 
pulleys are not affected by time and that under all circum- 
Stances when the ring fuses, the weight falls and the alarm is 
given. It is claimed for this system that it is simple, cheap, 
certain and easily tested. 

Аз mentioned above, the bell at the central station is elec- 
trically worked, but the alarm bell on the building istelf is 
worked mechanically by an ingenious arrangement of lappetts. 
This system is installed at the offices of the system at 38, 
Golden-lane, London, E.C., and can be seen there at any time 
by appointment. 


ASTON RADIATORS. 


The radiators and cooking apparatus of Messrs. Veritvs 
Limited follow generally upon standard lines. In radiators 
the Aston pattern is made in the non-luminous type, and for 
the present season is fitted with a new heating element. It 
consists of a coil of resistance wire placed in the grooves on the 
periphery of a porcelain core. A number of these units are 
placed horizontallv inside the radiator, where they heat the 


© EUMD, 


VERITYS’ PATENT KETTLE AND ASTON RADIATOR. 


air and cause it to flow in at the bottom of the stove and rush 
out heated at the top. The elements are very robust, and will 
stand up to rough usage; at the same time they can be 
Tenewed quite easily it necessary at any time. Three degrees 
of heat are allowed for, the regulation being obtained by 


switches at the side. 


^ 


РВЕЗЗРАНМ in sheet, rolls and tapes. 
Presspahn tubes and stampings. 
ITE, high tension Material. Handles 
CORN Switchgear and Heating Apparatus. 
Controller Insulation. Moulded parts of 
all kinds. | 


< 


Japanese Paper in Rolls and Tapes. 


AMIANIT E, Vulcanised Astestos. Coil 


insulating Pearis, MICA and Substitutes. Transformer Spools. К, , 
ОН Varnished Linen, S:I« and Paper, &o. ———— | 


Insulators for Electric Furnaces, Tramways, dc. 


FLAME ARC WITH UNIQUE [BR 
TWO YEARS’ WARRANTY 4 


Where a more cheerful appearance is needed, frosted or red 
lacquered lamps can be put inside the frame to give the sug- 
gestion of a glowing heater. The adjoining illustrations 
explain the construction of these radiators. 

Veritvs also carry a line of independent cooking apparatus 
which includes kettles, irons, water jugs, &c. By “independent” 
we. mean having self-contained heating elements. А kettle 
having a replaceable heating element hes just been put on the 
market. The kettle has a false bottom, which encloses the 
water space, and immediatelv below this is a recess, into which 
the circular heating element is placed. The recess ів shut in 
bv a loose cover, which is held firmly in place by a stiff wire, 
which springs into a groove round the bottom of the kettle. 
The illustration explains the construction. 


——— 


TANTALUM OUTDOOR ILLUMINATION. 


An example of the striking illumination which is obtainable 
from tantalum lamps situated in the open is afforded bv the 
adjoining illustration. At the present time of year shop 
keepers and tradesmen are arranging for effective displavs for 
Christmas, and no show is complete without good illumination. 
A lamp of the most durable type is, of course, required for 
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TANTALUMS OUTDOORS. 


- exteriors, and “ Tantalum " and “ Onewatt ” lamps appear to 


be the things for the purpose. Nearly all contractors supply 
these lamps in connection with Christmas illuminations, and 
many are doing a good business. The company’s advertising 
campaign has been largely influential upon both the consumer 
and the trade. 


H. WEIDMANN, Happerswil, Switzerland. 


Manufacturer ef Presspahn and Insulating Materiai. 
Grand Prix : Marseilles, 1908. 
ASBESTOS CEMENT in Plates, 


Arc Shields for Controllers, &c 


Frames. Spools for Dynamos, Motors and 
Transformers. Boxes, &c. Insulating 
Blocks, Tubes, Plates. 
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THE “DIONIC’? WATER TESTER. 


Every central station engineer appreciates the importance 
of feeding as nearly pure water as possible into his boilers. On 
this account station men will be interested in the “ Dionic " 
water tester, which we illustrate herewith. This apparatus has 
been put on the market by Messrs. Evershed & Vignoles, and it 
should enjoy considerable vogue, especially as by its use an 
extremely simple electrical measurement of conductivity is 
employed in place of the chemical reactions hitherto used for 
this purpose. The apparatus works upon a principle estab- 
lished Ьу Kohlrausch that conductivity of pure water contain- 
ing any electrolytic substance in solution is due almost entirely 
to the dissolved substance, and only to the water itself in a 
negligible degree. Kohlrausch also established the law that if 
the solution is very dilute, conductivity is proportional to the 
percentage of the amount of the substance dissolved in the 
water. Consequently, when the composition of the dissolved 
matter is known, the conductivity of the solution is a measured 
quantity present in the water. The “ Dionic " water tester 
measures accuratelv the percentage amount of any electrolytic 


substance in water, but, of course, it does not distinguish ` 


between one substance and another. This can only be done by 
analysis. Usually, however, for engineering and kindred pur- 
poses, the substance in the water is known, and in such cases 
the Dionic tester can be employed with advantage. Messrs. 
Digby & Biggs, who are the inventors of this apparatus, have 
overcome practically all the obstacles with which they were 
confronted in its development. The apparatus comprises à 
hent glass tube containing the test water, and in the open ends 


GENERAL ViEW ОР “ Dionic’’ WATER 
TESTING APPARATUS, SHoWING TEST TUBE 


AND METER WITH SMALL Dynamo. 


— MM 


of this two electrodes are introduced for passing the current 
through the water. They are connected by wires to a direct- 
reading conductivity meter and a continuous-current hand- 


MORDEY-FRICKER ELECTRICITY 
METER Co., Ltd., 


82, Victoria Street, Westminster, London, S.W. 
Telephone No. 222 Victoria. 


METEHS. 


Tele. Address : " SaApowLESS LONDON.” 


А.с. ENERGY. 
D.C. AMPERE-HOUR. 
D.C. & А.С. PREPAYMENT. 
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пи Great СОДИ Вайне 


13 ТНЕ 


LINE FOR WINTER TRAVEL. 


Express Restaurant Car Trains 


LONDON (МагуеБопе) 


AND 
RUGBY, SHEFFIELD, BRADFORD, 
LEICESTER, YORK, LEEDS, HUDDERSFIELD, 
NOTTINGHAM, HALIFAX, MANCHESTER, &c. 


Ez" Cross Country Expresses are a distinct feature 
of the Great Central Service. 


NEWCASTLE, SUNDERLAND, DURHAM. YORK, MANCHESTER, 
BRADFORD, HUDDERSFIELD, ROTHERHAM and SHEFFIELD 
are provided with through Lunchecn Car trains 
Via NOTTINGHAM, LEICESTER and BANBURY, 
to and from 
OXFORD, SOUTHAMPTON. BOURNEMOUTH, and the 
SOUTH WESTERN LINE. also to and from 
CLOUCESTER, CHELTENHAM, NEWPORT, CARDIFF, BARRY and 
SOUTH WALES. 


BATH and BRISTOL (with direct connections for the West of England) are 
reached by through Breakfast and Luncheon Car Trains from 
LEEDS, WAKEFIELD, HALIFAX, HUDDERSFIELD, SHEFFIELD, 
NOTTINGHAM and LEICESTER. 
Via MARYLEBONB is LONDON'S POPULAR ROUTE for 
STRATFORD-ON-AVON. 


THE CONTINENT is reached by Express Boat Trains to GRIMSBY 
and regular sailings to HAMBURG, ROTTERDAM and ANTWERP. 


EXPRESS TRAINS are VESTIBULED, and include 
BREAKFAST, LUNCHEON, or DINING CARS. 


For particulars of Train Service. Special Travel facilities and other information 
apply at any Great Central Station or Agency, Dean and Dawson’s Offices, or send 
postcard to Publicity Dept., 216, Marylebone Road, London, N.W. 


driven dynamo contained in a single case—in fact, 
our old friend the Megger. By turning the handle 
projecting from the outside of the case current passes 
| through the meter and the water in the conductivity 
tube, the meter needle is deflected, and stops at some 
| point on the scale which directly indicates the con- 
ductivity of the water in the tube. The pointer comes 
| to rest in about two seconds, and by that time the 
/ test is complete. The tube containing the test water 

is long enough to make the resistance in the current 

path immediately surrounding the electrodes negli- 

gible compared with that of the length of water ш 
the tube. Gas bubbles may consequently accumulate on 
the electrodes without appreciably influencing the measured 
conductivity. These gas bubbles also arise and escape from 
the free ends of the tube. The electrodes are short hollow 
platinum cylinders, so that they present a large surface from 
which the gas bubbles can very well escape. It may be 
remarked that the amount of gas formed on the electrodes 
during the test is very small and usually invisible. 


The dynamo employed is identical with the Megger machine, 
but the meter measures directly without caleulation the con- 
ductivity of any electrolytic solution in the tube to which 1t 18 
connected. As is well known, conductivity is the recip- 
rocal of specific resistance, and the most convenient measuring 
unit for water testing is the reciprocal of 1 megohm. This, of 
course, has no designation, consequently.the scale meter 18 
divided off into units and extends from zero to 2,000. 


In the space of this short notice it is not possible to deal fully 
with this instrument, but interested readers should apply to 
Messrs. Evershed & Vignoles, Chiswick, London, W., for par- 
ticulars of a pamphlet entitled “ The Dionic Water Tester," by 
Mr. S. Evershed, which, we understand, they will be pleased to 
supply upon request. | 


' 
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TS TTE chek. ee а of building up huge business concerns for makers of patent 
FIELD CoNTINUOUS-CURRENT STARTERS. Illustrated .|........................... 78 an d beverages and foods, domestic articles, clothing, 
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CONTINUOUS-CURRENT STARTERS. 


Fig. 1 illustrates one of a standard set of starters manufac- 
tured'by Messrs. Siemens Bros. Dynamo Works (Ltd.). These 
starters can be obtained in all sizes from 1 H.P. to 200 H.P. Ш 
any of four types—t.e., open, protected, totally enclosed and 
weatherproof. The illustration shows à protected type starter. 
It differs from the open type in having а slotted iron cover, 
through which the lever projects; the totally-enclosed type 
has а cast-iron cover with glass window for inspection of the 
contacts, and handle outside the cover. The weatherproof 
type has a cast-iron cover with rubber packing, and is provided 
with glands for cables. Except in the smallest sizes. all con- 
tacts are easily renewable from the front, and the overload 
release is designed to prevent further motion of the switch arm 


Fig. 1.— ENCLOSED STARTER. Fic. 2.—** FLYWHEEL” STARTER, 
if it operates during starting, so that motors cannot be started 
up against excessive overloads. А patent step-by-step slow 
motion gear can be fitted, if required, which keeps the starting 
current within safe limits. The largest size of starters are 
fitted with carbon rollers to protect the contacts against spark- 
ing. . The standard resistances are designed to start a motor 
on full load once every 30 minutes, the minimum starting 
periods being 15 seconds up to 25 в.н.р., 30 seconds for 25 B.H.P. 
to 50 в.н.р., 45 seconds for 50 в.н.р. to 100 В.Н.Р., and one 
minute for motors between 100 в.н.р. to 200 B.H.P. 

The “ flywheel ” starter shown in Fig. 2 is of patented design 
and is absolutely “ foolproof.” It is operated by turning the 
hand wheel of the starter as far as it will go in a clockwise 
direction and then releasing it. The mechanism of the starter 


Fie. 3.—Liqguip STARTER. 


causes the brash to advance in small steps from contact to con- 
tact, and when once the hand wheel has been released the pro- 
cess of starting is out of control of the operator. The starters 
are provided wiih overload and no-voliage releases and are 
totally enclosed. The switch arm flies back at once to the 


starting position if the overload release operates whilst start- 
ing up. 


ОБАМЫ 


1910. 


78 


“ Flywheel " starters can be obtained in sizes from 5 B.H.P. 
to 100 B.H.P., 100 to 500 volts. 

Liquid starters (Fig. 3) can be obtained with handle and 
worm gear, or with plain spindle end for indirect operation. 
They work with a diluted solution of soda, and can carry up to 
150 B.H.P. 


The use of distance controlled switchgear has been steadily 
increasing of recent years. With this pattern of gear it 13 
possible to open or close a switch or starter by means of a push 
button which can be situated at any required distance from the 
actual switch. Into the design of the push button it is neces- 


sary to put more than ordinary care. The nearer the device 


Fic. 1.—“ RELIABLE” Розн BUTTON “ Ртуот” SwiTcu. 


can"approach to а switch with positive on and off action and 
with efficient contact the better. Take, for instance, printing 
press control. Failure of the push button to act on emer- 
gencies might occasion not only considerable damage, but also 
inflict serious injuries upon the operators. Messrs. A. P. Lund- 
berg have introduced their “ Reliable’, push-button pivot 
switch§with a view to meeting this demand. This device is 
practically an ordinary tumbler switch, in so far as its fixed and 
moving contacts are concerned. It differs only in the method 
of operation, the ordinary lever being replaced by an ebonite 
push. Fig. 1 illustrates the switch with cover removed. The 
movement is similar to the well-known pivot switch—that 1s to 
sav, it has a variable leverage in sliding engagement with the 


Fig. 2. —* Pivot INTERMEDIATE" SWITCH AND THE ROCKING 
CONTACT ARM. 


push button. From а sample submiited to us we find that the 
action is quite positive, and that the make and break are both 
very effective. Spring chip contacts are used. The switch 13 
supplied in 5 and 10 ampere sizes, and is made in two types, 
one with the contact arm in the off position until the button 
13 pressed, and the other the reverse of this movement. 

We may also refer to the Pivot Intermediate switch which 
Messrs. Lundberg have introduced for two-wav lighting and а 
variety of other special control purposes. An illustration of 
this with the rocker arm exposed is shown in Fig.2. Ina switch 
of this pattern there should be no possibility of bad contact, 
as failure may throw a whole string of lights out of action. By 
the use of knife contacts there is practically no possibility of 
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78, KING STREET, MANCHESTER. 
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| DRUM-TYPE 
MOTOR STARTERS 


Combine Overload, No-volt and Push Button Releases. 
One Handle only to operate. 


MISTAKE-PROOF. 


Pam. 33 gives full particulars. 
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| " | Total 


Power Voltages. | p.n.Pcon-| Total Largest Мах. | HT ; 
C" Engineer and --— | nected at | number of de. muy 
No. Supply Authority. | Manager. Principal Local Trades. - . dato Motors си; t mand! (і 
| | indicated ^onnected. ^ TCU. Ky |. 
A.C. D.C. below: п.р. апу, 
| СИЕ a, eae M : аа 920, 440 745 р B ' 
1 | Aberdeen Corporation .......... J. Alex. Bell ...... | Granite оса АЕ 400 three-wire | 378 7178 100 10 | | 
: | wks., paper wks.. woollen and jute wks. 230. "460 702 85 1 a.m. | 
2 |ActonCouncil ........................ J. Martin Blair ... | Laundries, motor works, dyeing dm » 40 30/11/10 70 | 179. 
" oe ‘7 | Рет and cleaning, printing 400 3-phee РА 116 5.190 280 500 2300 sg 
oration......... . Foster.. ......... о RUNE КОВАНИ е | 
3 Aston Manor rp | oster General .................... 50 су three- wire 31/7/10 * H.P, | 
| Principally residental, building trades, ; ')5 
4 | Ayr Burgh Council .. ............... Roland Marshall | Тепер у reste ta шаре зае di не Ld 20 ФП 139 30 px 
р : carpet works, boot factory 210. 420 | 458 55 90 
8 | Barnes Urban District Council | С. $. Davidson ... | Gas mantle works, sawmills, brewery, T 0, 535 
golf-club making, laundries, printers three.wire! 31/8/10 б 
ion ........... | E. A. Barker ...... Foundries.laundries,builders and join- bis 250 1,698 1 30 | 822 
6 Barnsley ботроганоп EAS КЕР ore. inen Natu ores paper mill, &c. 460 31 /8/10 | 
7 | Barrow-in-Furness Corporation Н. R. Burnett...... Shipbuilding, iron, steel and oe 220, 440 840 172 25 ' 925 
| engineering works | . | 50/6/10 | 
8 | Bath Corporation .................. Francis Teague... Engineering, cabinet - making, | 110 single. 220, 440 760 196 72 | 454 
гр g g 5 
clothing and corset: factories : phase m vut Me pa i 
. So: d candle works, engineering works, ove я ; TP 
9 Battersea Borough Council...... F. А. Bond......... podes So pov tub m m de one SATUS , | 15/11/10 Mora i 
Shipbuilding, spinning and weavirg,| ... | 220, 440 | 5,875 "4 w’ 
10 | Belfast Corporation ............... | T. W. Bloxam ... id ИН RIDE. | оо. 31/5/10 | i 
; Shipbuildi d shi irs, laundries, кез 9 161 
11 | Birkenhead Corporation ......... n Уу: Mc E PB E Feed 00. 30/11/10 120 | т | | 
i h ration ......... В. A. Chattock ... | Metal, cycle and jewellery trades | 5,000 | 220, 440! 22,437 2,670 369 [ЖУ 
Та i Birmingham Corporat! | n P i m — E 5,206 te! н. 1 
Blackburn Corporation ............ P. P. Wheelwright | Cotton manufacture and genera 220 ‚71 629 120 E 
ul ни | (UNI. ^ industries MAN 440 | 81/810 | 
i ' ‚н k Й tt i 5 3, 
44 | Blackpool Corporation ............ С. Furness ......... yir DET A R 200 500 | arto 171 80 | 
КОО Arthur А. Day ... | Cotton spinning and engineering | 100, 200* 230, 460, 9,654 927 150 |6,441. .. 
15 | Bolton Corporation | rthur ay orla | | Ki 4004 31/7/10 | | | | i 
rporation .............. ...  T.Dawson Clothier. Timber, engineering, dyeing, 220, 440 2,267 60 (1,260 
16 | Bootle Corporation T. Dawson Clo et ЕЕС БЕШ three-wirel 31/3/10 | | i 
17 | Bournemouth & Poole Elec- Е. Ll. Ingram ... Boarding-houses and hotels ..... 100,200,400| 250, 500 557 210 ' 2% 
tricity Supply Co. | ks. d k hanical three-wire three-wire 1/12 10 | | | R í 1 
xti 3, works, mecha | 
18 | Bradford Corporation.............. Thomas Roles... | “Shu ‘elevtrical engineering, miscel- x о 2n a ee | 110 PS 
| laneous. " M de Supply 
TM | 23/11/10 | 1 
19 | Brighton Согрогабіоп............... J. Christie ......... Engineering works, breweries, - 230, 460 2,608 500 1001. |. 
sawmills, laundries, foundry, &c. 26/11/10 | / 
20 | BristolCorporation  ............... ‚ H. Faraday Proctor, Tobacco, cocoa, printing, leather, 10 & 21093 250 11,158 1,250 120 12,529 None 
| | confectionery, cloth and brew- | Sue phase 500 20/7/10 | | 
ing | | | | 
21 | Burnley Corporation............... Jas.E. Starkie...... Cotton weaving, foundries, &c.... T 220, 440 800 260 30 | 554 None | 
25/10/10 | ; 
22 | Burton-on-Trent Corporation... Т. Hall............... Breweries, timber mills, eogi- | 200, 100, |500 (tram-| 1056-47 166 : 66 505* 1 
: neering works | 400  iwavsonly)| 19/11/10 | | ; 
23 | Bury Corporation .................. S. J. Watson ...... Textile, engineering, paper, &c. -— 220, 44C 2,642 306 80 |. | ! 
- : 5/12/10 | | 
24 | Carn Brea, R.80. (Urban Elec- 'L. A.Hards ..... Mining and foundries ....,....... ... 110,000, 440} 240, 480 1,943 141 30 | 924 , None | 
tric Supply Co.) | three-wire| 31/8/10 | | 
28 | Canterbury Corporation ......... C. A. Blascheck... | Brewing and various .............. | i 220, 440 400 98 50 | 414 | 
| ‚ 2/12/10 ; 
26 | Cardiff Corporation ............... Arthur Ellis........ тезе 200 | 200, 400 | 3,601 | 557 | 10; . № = 
millerg. cold storage, &c. three-wire, 31/10/10 | | | 
27 | Carlisle U.D.C. .. ................—.... S. T. АПеп......... | Cotton factories, tinplate printers, en- s ‚ L. & P, 280 928 | 259 57 Г. а en 
gineering works and railway shops | 400, 3- wire, 51/10/10 819 
(companies) | traction 500 | w 
28 |Charing Cross, West End & ү ү. Kingston , Printing ................ c 10,000 100, 200, |Ex.bulk sup. 250 
City Electricity Co. J.M. Gatti (Mn. D.) 400, 1,000 115,020 30/11/10 | 
29 | Chester Corporation ......... T S. E. Britton ..... Engineering, flour mills and d 210, 420 860 177 30 11,400... | 
printing tl E 318/10 i 
30 | Chesterfield Corporation ......... В. L. Acland ...... Printing, brewery, furniture- dd 240, 480° 716 150 50 
бей Е — а P | А ULT foundries i Т three-wire| 31/12.08 " 
e ectrical Power Steel works, rolling mills, collieries, 11,0: х. 5 Rf Seve 
31 {бе Valley D. A. Starr......... paper milis. brick works ао to aos oe е | vie 500 | 6,500 5e 
ip ‚ &c, 
32 Colne Corporation к А. С. Соорег eer НИЕ, loom making,foundries, iin 240. 480 417 158 20 en А 
fell-mongering nud electric crane making сота 31 8/10 | 
33 |Cork Electric Tramways & НН. Nalder Breweries, butter factories, laundries, 24 40 None 
Lighting Co. а. bacon curing, feather purifiers, иш, "S 460 1210 553 
AAS tanneries, milling, refrigerating, &с. | 
34 Soniy hai i dei Electric | W. J. S. Jones ... | Boot Mee. engineering works ЕТ 250, 460 174 26 20 175 = 
i Е und joineries three-wire | 
35 | Coventry Corporation ............ Е Tough...... Cycle aud motor rn toolmaking, R E ан | 6,152 638 100 Mt. s 
: | weaving, watchmaking о | 26/10/10 
36 |Darlington Corporation ........... |J R. P. Luun...... кше yarn spinning and ie 230. 460 1,757 199 125 867 
= school furniture 50/11/09 
зт | Derby Corporation .................. T. P. Wilmshurst | Genera] а foundries, 200 460, 230 2,120 430 230 | 1,100 
38 | Derbyshire & Nottinghamshire | А. E. Loos DM о MEME kurer vane 
Electric Power Co. Е п worka, en levies, lace and hosiery 440 500 2,847 ы 200 708 > 
1 ower UO Made Pai works, Drick- 550 3/11/10 
39 | Dewsbury Co tion ............ ampi Woolle t indi | 
RAES R. H. Campion ... printing, laundries; eigthing mand .. 220 693 146 | 50 
urerg, wool shaking. i tting / 
40 | Dublin Corporation..... ... ........ | M. Ruddle ......... | Saw mills, factories, elevators dn 200 S.P. iin к 564 20 


*Thie S : |. Rtores, de 3. phse. , 
$ Гіне figure arrived at by taking the general supply load at 11 phse. 546 1/4/09 


" Е — —ÀÀ—— T НИ ие 
a.m. Ол fine days and deducting 10 per-cent., this being estimated as the lighting load on such а day. 
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24 
28 


Method of Driving: 
Group. : Indiv. 
нр. | H.E. 
өө | 
| 
200 109 
48 410 
EA | 
| 
| 
| 
| 
| 
680 | 
2110 | 779:47 
About | About 
2,246} | 3951 
кэз | 126 
‚ 400 
225 700 
Mu. 4 
460 | 409 
62 36 
| 1,6751 , 800 
| 
350 288 
about : about 
Bo'th 
Both 
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Rates. | 
| Perunit. | Dulk 
| supply. | 
| 234. tojd. | 
 :Ccord. to cons. : 
. 13d. flat | Under | 
24d.&1d.M.D.| consid’n 
. 144. to *6d. | Onap. | 
sliding scale |plication 
© 2d. to. Ца. 
Load factor basis 


.14d.with dis. On ap- 


| 1$Ч.-14. motors, 
'34d.flat, lightine 
74. & 13а. D.I.* 


i 

3d. and Id. M.D. eee 

2d.—14d. Е.В. 
14. day rate 


Ца. to 14, | > | 
‘Plat rateld.f, Terms by | 


arrangem't! 
ца. & 1d. M.D.,! On ap- 


| 
to 555 p.c. ‘plication: 
| 
| 


« cord. to cons. plication 
14d. for first | 
' 1,500 unitst 
135d. to | ld. to 
, 110d. 0-74. 
^. [Fm lid 
to0°45d.* 
3d. and ld. ej 
M.D. | 
Md. 1st 1,000, 141, 
‚ After less 10°/,$ 
| 9d. to 500 per | 
. 4tr., ld. after | 
24d. flat. On ар- | 
шо 
2d. to 14. | £3 рег 
2d.tojd. | kw.t | 
1d. restricted 
hours, 144. 
unrestricted | 
134. & dis., 11d.| On ap- 
апа 34. *M.D. plication: 


| with discount | 


Lighting3jd.fiat| None 
Pwr. 13d. Ist 39 
|irs.per $ ,14. aftr 


3d, & 14. Mp. also 

#9.& 14d. 19. ран 
134а., 1d. 

| and 84.  |plication 

44:& 1d. М.р. On ap- 
or 234. flat |plication 
184. tlat 5 pre, : 

dis. cash 28 days 

| 14d. flat, ad. | S^ mte 
& 1d. M.D. consumers! 

28. Ваё. 1d.and, Special 


On ap- 


Spl. rates 


31i. two-rate, 

rae Maximum terms | 
Demand, | 

3d. to $4. | On ap- 
plication 

| 144. 1st 200 Above 
, units per qtr., [25,000 p.n. 
| 14d. after Id.Hat rate 


14d.—ld. M 


' On applica- | On appli- 
| tion cation 
234. flat, 3d. On ар- | 


and 1d M. D. plication 
24,144..1+1.,14. | None 
sliding scale 
14d. flat and 
Ispl.agreem'ts 
‚ 13d. 2,500 units 
| per quarter aud | 
| 14. nftei* 
Vad. to? l.: £1 kw 
М.О. aud }Lunit 
14. for all | 
day use 
12d. to 0-44. 


Two 
Tramway 
Com panies. 


24d.() —14d. 
` 149. 


‚| power dis- 


' 14,000 


1,000 


566 


212 


500 steam 500g, 20080, | Competing gas 2s. 8d. 


450 gas 
100 


4,000 


800 


2,200 


R SUPPLY. 


Approx. Isolated 
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H.P. of other| Plants at 
present Remarks. 
| placed by Operating. (Norr.—Inst. E.R. Wiring Rules for Motors 
electric 9 —Gas. generally apply in all districts.) 
motors, |, Seem "| 
| mb o 777 Г mn 
one hei. Ags Two 100 n.r. motors for harbour sheerlegs. 
shortly to be coupled. 
150g, 220sg, | Includes three electric pumps at Council's sewage 
2003 works, auto. plant. 
! * All purposes except traction. 
400 150g, 508g, | | | | | | ....... 
2008 | 
ы 550, 5008+ | * Most of our consumers are new to the dis- 
t Iroludes plant at sewage works [trict. 
‚ * Discount 5 per cent. off lighting accounts 
| Sliding scale for motors. [only. 
* Isolated plants using yas, suction gas and steam are in 


| operation, of which there are no particulars. 
* Under 3 H.P. t 5 н.р. and above. { Or £4 per 
kw. per annum and 4d. per unit. 
see * Lighting and power 4,000, traction 3,300. 


+ Exceeding 1,500 units 


* Motor load only. 
per quarter at ld. 


00. 000 200 


Total в.н.р. does not include traction. 
| * Sliding scale according to amount taken. 


* Single-phase. + Three-phase. 
+ Extra discounts to large consumers. 


1,5009, 805g, — 
4,5108 


| *These figures include the following motors owned bya 
consumer taking a supply of current from 3 500 kw. 


= 6,600 volta, 3-phase, 50 periods, to d. cur, at 230 and 
460 volts, tPlus 4d. per unit, less discount. 
e Special terms to large users. 
*To av oid as far as possible the use of max. demand 
Indica {сгв a flat rate 1» usually agreed upon. 
Special agreements based on a fixed charge of £7 3s. per 
annum per kw. plus "24. per unit. 


1589 80 °; of total power is on restricted hour system. 80% of 

' total power unita sold on restricted hour system. 12,000 
About synchronous motor. *Includeslighting. t Restricted hour. 
40,000 +  . 06809099960 


‚ 60g, 1089 | Power supply includes driving stamps, pumps 
| and other mining machinery. 

T | Maximum demand to date (Saturday, Aug. 6, 1910) — 
| ‚ 414 kw, on feeders, includes light and power. 


' Most of the engineering works on private property, from 


Power ppoe to tramway company, also to 
Council for sewage pumping. 


. tas * 


| 
"E 
E 
| 


Several of $ н.р. and less not included in 
return. Motors let out on hire. 

r 1,000 c.f. with 

ill exceeds £50. 


2,0008 | 25%. disc. when annual 


| | sin 


* Over 50,000 units per quarter flat rate of 1d. 


| Maximum demand system ог 14. restricted 


hour. mE 
Large additions in hand. 


П 
| ete 
[EJ 

+ 
eee 


motor-gens. used for converting our supply current at . 


| which Corporation are at present debarred from entry. 


Write for particulars of 


4 > iim 
мы 7 CTH CEA 
c JS A 


> = 


WE LE. SS TEM | 


‘CROMPTON 
MOTORS 


and 


ARC LAMPS. 


* pnti-Sulphurie” 


Enamel 


Should be used in all 


ACCUMULATOR ROOMS 


FOR PROTECTION 
FROM ACID FUMES. 


Sole Makers— 


GRIFFITHS BROS. & CO. 


MACKS ROAD, 


BERMONDSEY, LONDON, S.E. 


TUBOLITE 


(TUBE O'LIGHT). 


The SCIENTIFIC System 


of Electric Lighting. 


NEW PATTERN 

REDUCED PRICES 

METAL FILAMENT 
LAMPS. 


THe LINOLITE Co. 


25c, VICTORIA БТ., LONDON, 8.W. 


Telephone. : 244 Victoria. 
Telegrams. : ‘‘ Winiclite London." 


|. Total asc qme 
| | Power Voltages. ‘3.H.P..con-| Total | pri dad Max. HT 
| : T nected at number of dés man 
No. Supply Authority. En im Principal Local Trades. —— date Motors : on. man d "a 
36 рос. | indicated connected.| ITE Kw, any) 
i a below. Hus | 
41 | Dundee Town Council ............ H. Richardson ... Jute mills, shipbuilding, foundry 400 1,950 404 65 
; сй атоо, .. 240, 480 Pte4zl,*3tn.|Prvte , 151 40 
42 |East Ham Corporation ........... | ави. ае із purely residential. 434, July. a Station, 5 | | 
43 | Edinburgh Corporation............ Е. A. Newington. Printings. joiners, masons, engi- one 230, | 30/1/00 | 2,506 50 | 
neers, brewers 200 ‚ SVL 
i E ri ks, woodworki - 7 1,521 185 | 0 540 
45 | Fulham Borough Council ......... Arthur J. Fuller erred он АН ng ma two-phase | 31/3/10 : : | 
' Frome U.D. Council.................. | Cloth, silk and india-rubb ills, i | ‚ 240, 4 845 ` 205 . " 
48 , Frome U.D. Council............ | F. H. Merritt...... | Cpth, SUE and Ший a АН Pa in eed 31/8/10 . | 55 Nes 
| ын ААА шд ERE | | | 
curing,priu " ; | p.v | 
46 Glasgow Corporation............... . W. W. Lackie...... Engineering, clothing, printers, 6,500 250/500 | 55,218 5,172. 250 
| butchers and bakers three-wire, 31/10/10 ; | | 
| - l | Й 
47 | Govan Council ........................ T. C. Parsons ... | Shipbuilding and engineering ... 500, 250 iod | | 165 2,035. 
| І i : 
48 Grantham Urban Electric Sup- J, Е. Edmundson | Brickwork, foundries, timber merchants, 240, 480 342 | 105 | 134 
| ply Со. | engineering works, blouse factory malting three-wire 51/8/10 | | 
49 GreenockCorporation ............ | J. A. Robertson... | Shipbuilding, engineering, sugar 380 500 | Pants | 465 , 545 itor 
refining | " . 
50 ! Grimsby Corporation ............... | W. A. Vignoles ... | Docks, timber yards, foundries | | 230, 460 | 1,236 187 90 1,502 u' 
. and engineering works three-wirei 27/10/10 | 
51 . Guernsey Electric Light & А. М. Rye ......... Laundries, stoneworks and quar- 210, 420 2,200 215 80 85 . 
|! Power Co. | ries, joinery works, foundry | 51/8/10 | | 3%) 
52 | Hammersmith Borough Council С.С. Bell ......... Engineering works, electric lamp | 11%, 220, 440, Ко ó 402 900 | | m 
| works, small laundries, &c. ; dk | ‚9 
53 Hanley Corporation ............... , C. H. Yeaman Brickworks, potteries, iron works, Single-phase. 50* ' 1,1011 144 60 .1,251 | 160 
| collieries, earthenware and china 100 +, 100- | | 31/3/10 | 
manufactories 200, 400 | | | | 
54 ' Heckmondwike Council ........... С. Н. Carter ...... | Woollen manufacturers, rag grinders, 230, 460 | 1,582 181 | 150 |. i 
- ; foundry, boot and shoe, factory, three-wire| 30/11/10 | 
i coachbwlders, &c. | | | | 
55 | Hereford Corporation............... |, W. T. Kerr......... | Cider making. breweries, milla (flour), farm ` | 220, 440 | 5585 116 , 50 | 410 |... 
| work, joinery, refrigerating | | 31/8/10 | 
56 High Wycombe Electric Light , W. E. Brandreth (Chair and cabinet making, paper 420 566 . 153 | 30 a 
. & Power Co. mills, engineering 210 1 1/12/10 © | 
57 Hove Electric Lighting Co. ...... C. B. Smith......... | Purely а residential district ex- 220 | Sone 148 | 12 E 
| cepting shops 1а] 
58 Huddersfield .........................- A. B. Mountain ... ' Cloth manufacturers |............... ‘Three-phase | *2,971 | 152 | 150 11150 .. 
| | | One-phase e 00 71592 | 465 | 35 |2000| 
59 | Hull Corporation Electricity | Н. Bell ............. | Oil mills, shipbuilding and engi- | 220, 440 | 7,108 : 618 75 ' 4,790 E 
| Department | |  meering. three-wire, 20/8/10 Consumers, | 
60 ' Ilford Urban District Council ... | A. Н. Shaw  ...... | Photographic apparatus, chemi- 230, 460 697; 128 | 60 | . 
| | eal works, paper mills ннн 50/11/10 | | 
61 | Islington Borough Council ...... Albert Gay ......... ' Bakers, brewers, builder:, clothiers. iSfogle-phase FA | 2,557 517 50 3,865. . 
| — coach and van builders, engineering | 50 v 100 200 |: 917,10 | | | 
works, confectioners, printers ! and 400 |. 
62 | Kettering Council .................... W. A. Walker...... Boot and shoe and clothing fac- а 230, 460 8123 ' 172 30 55 
| tories . 'three-wire 51/7/10 : | А 
63 | Kidderminster & District Elec- | A. Charlton......... Carpet manufacture .... ............ 460 | 1,010 | | 26 665 
| tric Lighting & Traction Co. : А : | | 
64 | Kirkcaldy Corporation ............ | О. Е. Francis ...... Linoleum, engineering, furniture, " 230 | 974 150 | 802 
malting works, linen, &c. ^ 460 51/8/10 | 
| | 
65 ' Lancaster Corporation ........ ... W. A. Tester...... Timber yards, builders’ yards, | 230, 460 | 460 121 | 50 | 200| 
foundry, linoleum works 16/8/10 | | 
66 | Leeds City Council.................. Н. Dickinson ...... Numerous .................... нн. ! 200 un 14,289. 2,540 100 72% 
| | | 400 50/11/10 | 
67 Leith Council........................... A. Peden Ruther- Eugineeringand general... ........ ;— .., 230, 460 | 3,525'54 456 | 100 | 757" .- 
| | ford, М.Т.Е.Е. | | 28/11/10 | 
68 Liverpool .............................. | Alfred Clough .. .- «4 230, 460 11,650 2,817 | 80 | 
| 31/10/10 
69 Lincoln Corporation ..............' Stanley Clegg ... Engineering works ......... ........ | 230, 460; 1,568} 212 | 70 | 425 
| ) |! and 500 
70 | Loughborough Corporation ...... | W. Н. Allen ...... Hosiery and engineering ......... | 220, 440 ' 30/ Күү; 96 39 ани " 
| А ; ; three-wire AMARE 
71 | Luton Corporation .................. | W. н. Cooke ...... manni e rud | | 2,0864 | 350, 160 | 9% 
12 |M | dries, printing works 5/5/10 | | 
aidstone Corporation . ......... , E. Е. Hoadley ... Building, brewing, paper making | 250, 460 | 1,600 | 206 60 | 
í 50/9/10 ` 
73 | Mansfield Corporation ............ ‚Е. Holcombe aiio. оногу, ера doubling, fon z | 240, 480 | bee | 96 12 |About 
| Hewlett | (5 quse. coal miing s 500-600 | 30/11/10 к | | 50 
74 | Metropolitan Electric Supply Co. | J. S. Highfield...... | Ordinary shops ....................... 200 200 | 4,447 1,142 60 | 
6/12/10 
75 | Middlesbrough Corporation ...... н. м. Taylor...... Iron and ure! works, shipyards, « 220, 440 [694 505 | 50 | 450 
а ‚ „„10їпетз shop three-wi | | 
76 'Motherwell.............................. ' S. Williams......... . Engineering and steelworks ...... 230, 460. About 60 3of 120 1,040 -- 
| Y А " 3, 1 of 200 | | 
T! | Newcastle and District Electric: W. D. Hunter... Engineering and shipbuilding, 100 240, 480 10 e | 150 | 4,500 
жон Lighting Co. steel and lead works, &c. three-wire 2/12/10 | | 
e elson Corporation ................. | D. Helme............ , Cotton manufacturing ........... | єз 239, 460 310 72 40 | € 00m 
79 | Newport Corporation.. ............ | Н. Collings Bishop, Coal, iron, clothing, nails, brick- |200 A few 230, 460° 2/ а Оп a i00 RM None 
| works, millers, ship repairs, &c. | permitted | three-wire! 50 1110 А ive | 
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ee 


= m 


ү 


№ 


47 


= 5 & 


52 


61 


| 


M iving. : | Approx. Isolated 
ethod of Driving. Rates Wr ofothad. "Plants at 
! EN | power dis. present 
| Group | Indiv. : рег unit | Bulk расо Љу Operating. 
H. P. | H.P. | . | supply. | казану ^g = Suction Gas 
| | TN | | HB 
500 | 1,450 | 24d. down- ' Оп ap- ` 
approx. | approx. wards plication 
d 2d., 134. & fx 
134. 
14d. flat.Jd.Stch., 
R., 1d. Shr. M. D. | 
| 1d. dat | 
90 740 : 24d. flat; | Onap- ` 200, also 365 | 50g, 2080, 
approx. , approx. | 44. а 14. | plication о 8508, 10 рас? 
д. | (арргох.) 
ipt & dd. M.D. за. & Ad. HS 
‘Id. flat rate for |. «[ D | 
| restrictel hours! а 
i Sliding scale was 290s, 200s, 
| | ic I д | 4,000з 
ек 4d. and 1d. M.D.I.. cia 
| ЗЫ, dat. | p | | No record. 
| ` 24d. to 1d. ld.to'8d. 20d 
| | 24d. told. with | Се 
«lis. 1d. T.S. | | 
po ye Tomb 100 у 
sumers stations 
144. with dis. to eut | ЮЕ 
a шах. оќ 331 p.c, | 
3d., 1а., 89. | On ap- | 
and 4а. · plication 
| | 
9d. to 14. | Special | 
Sliding scale terms | 
100 285} | *3d. to 1d. 20g, 160g, 
4d.—1d. M .D.sys- 500s 
tem,24d. tiat rate = 160, 200sg 
oron 2 rate meter 
... | 94. one hr., T 
14d. after 
' | дад. апа ld. aoe ee 
: less discount 
| |2d.—1d. рег On ap- 
| sliding scale* plication 
20. & 1d. M.D. es 
128. to 1d. sliding, 
| | scale 
| 
| id. Наб Nil 1,350 7579, ag, 
| | 1425, о 
760 | 52} — 9d.to ld, On ap- 598 
| plication 
| 14d. v ' available 
.. 23а. to dd. -- 
| sliding scale, 
| t 
11 108 | 24d. sliding | By con- 440 200g 
scale to 4d. | tract 500s 
0-84. to 1°75d. i 
less 5 per cent. 
| 144. to 14, e 
| "2d., 14d.,1d. 
24d. ,2d.&2d.; On ap- T 
| & ld. М.р 'рИсайоп 
344 160 |1d. flat, $4. for | 49g, 2539, 
' night shifts. 43518 
About | About |*2d., 14d.,1d. About 400 . About 200g 
1,660 | 426 100sg, 250s 
Bo th ' Various...... бот 650 154g 
| 4d.&1d4.M.D.| ~ 214 4503" 
| 1d. daylight | 
| 3d. and 34. | 
| M.D. | | 
2d.&.1d. M.D. 1,500 | : 
Sp. on арр’п. 
14. and $4. | - 
Мах. 144. |According| — ,, 
factor, &c 
Bo th * ins i 
Ab out | 1,705 |24. and 1d.| On ар- jus eis 
885 
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ELECTRIC POWER SUPPLY.— Continued. 


асс. to quan. plication 


dx LE CMM MICE cc D A ^ ——Á P 


Remarks. 


(Norz.—Inst. E.E. Wiring Rules for Motors 
generally apply in all districts.) 


* Motors used in gen. stn. for cooling towers, 
artesian well, driving machinery, &c. 


Power and lighting on same mains, 540 kw. 
day-load motors only. 


оооооооео о 
**2* 990988 


Number and horse-power of motors does not: 


include the docks or Admiralty supply. 


' Power load rapidly growing and especially favoured 
| with the many smali and diverse;trades subsidiary t 


staple industries of district, *Local for magnetting 


E With discount on hours of running. 


All motors are hired out by this company, 
and are maiatained and inspected, 

Radiators are at power rates but are not 
included in this return. 

| * October 31, 1910. 


Hired motor system inoperation. About 600 H.P.connected 
* Subject to 24 per cent. dis., for payment within 14 days. 


ld. power rate for large consumers. 


! 
i 


MEN 


i No information *This is a combined figure for lighting and 


power. 

1 large engineering works, 1 large malting 
works received entire power supply from 
Corporation. 


* For industrial purposes only. 


+ 2d. up to 3,000 per qr., 144. from 3,000 to 10,000 per qr. 
1d. all units in excess of 10,000 per qr. 


Two private plants, total 1,200kw., running. About 
180 B. H.P. in four different firms’ factories all under 
consideration for change over during next year. 


*2d. first 1,000 per qr., 14d. second 1,000 per 
qr., 1d. remainder. 


Town gas sold at 1/6 1,000 for power. Tram- 
way supply 1,200 н.р. not included. 


* Not including collieries. 


Largest installation, shipyard, max. demand 
400 kw. 


Largest consumer, Sir W. G. Armstrong 
Whitworth & Co., Ltd., Elswick Works. 
* Motive power—24d. for 1st hour per day, 
134. every subsequent hour, less 5%. 


09990090090800000000009, 


SIEMENS 
WIRES 


and 


CABLES. 


SIMPLEX 


like our Conduit 


are The Best 


Most Reliable. 


Meter Testing Dept. :— 


SIMPLEX CONDUITS 

LTD., 

116, Charing Cross Road, 
LONDON, W.C. 


STANDARD 


insucatine WARNISHES 


ARE STILL 


THE BEST 


For Maintenance and Repair of 


Electrical Machinery. 
Мапи) actured by 


STANDARD VARNISH WORKS. 


For Prices and Particulars apply— 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd., 


26, BEVIS MARKS, LONDON, 
E.C- 
Phone— London Wall 4541. 


99909099090000000090000000000004 


9090000000000000090900009000000000002220205202222 
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Engineer and 


No. Supply Authority Manager. | | FROM Local Trades. date 
| A.C. D.C. 
| below. 
80 | Northampton Electric Light & С. Н. Jackson ... | Boot and shoe factories, printers, motor | 210, 420 | 1,697 
Power Co. car works and tanneries | three- wire | 30/11/10 
81 |North Wales Power and Trac- G. K. Paton (Chief | Slate quarries ............- PE ‚ _ 500 5,050 | 
tion Co. | Elec. Eng.) | $-рһаве ü 31/8/10 
82 | Norwich Corporation ............... Е. M. Long ......... Boot cub shoe, mustard, print- | | 220, 440 | о 
| ing, breweries | | 
83 | Nottingham Corporation ......... Н. Talbot ......... Lace, hosiery, tobacco, engineer- ..  ,200, 400 4,441 
ing, leather  three-wire, 16/11/10 
“© H ‚1 1, cotton, elasti 
84 | Nuneaton Corporation ............ S. C. Gibson ...... | НА а quarries Ыш ош, E pad 301118 
boot aud al fact 3 
85 | Partick Council ..................... W. Sillery ......... Shipbuilding d engineering s 480 | TT 
| works | гее- “wire, 
86 | Peterborough Corporation ... .. J.C. Gill............ Engineering, brickworks, rail- 200, 400 | 31/7/10 
| wa 
87 Reading Electric Supply Co....... | Е. Rowley Hill ... Нов engineers and iron 200 200, 400 31/8/10 
| | founders, saw-mills 
88 · Redditch Urban District Council Wm. J. Ferguson | Needle trade, fishing tackle, 200 1,550 
| cycle factories | | $1/7/08 
89 Rochdale Corporation ............ С. C. Atchison ... | Textile and епріпеегіпр............ оо | Шы ү, о 
| 
90 Rotherham Council............ ..... E. Cross .......... ». | Iron. steel and brass works .. ... eee ' 250, 460 1,229 
| ' three- wire 3/12/10 
91 Salford Corporation ............ . Н. J. Hawkins ... i sineering sse... 200 220, 440 | 11,485 
| rp wkins Textile and engineering three: wire. 31/10/10 
92 Sheffield Corporation TET S. E. Fedden ...... Steel and iron works, catlere works, foun- 6,600, | 15,287 
| dries, general engineering works 400, 200 ‚ 80/9/10 | 
93 Shoreditch Borough Council..... C. N. Russell ...... Printing, shoemoking, cabinet 22 пе 480 те 
and furniture manufacture ree-wire 
94 | Shrewsbury Corporation ......... C. M. Johnston ... EL EDO do ао 
95 d Markets Electric гоне Pun - | Cold вбогае.................. е, ae 30/ 116 
(Chief Engineer) 
96 Beuth PE ен Corporation ...... J. Н. Cawthra ...| Shipyards, docks and marine | 110, 220 550 2,668 
engineering works 2/12/10 
97 | Stalybridge, Hyde, Mossley and Robert Blackmore TCR рар Шш h ызгы 100 | a 8,000 
Dunkinfield Electricity Board : iron works 
98 | Stamford (Urban Electric Sup- J. Е. Edmundson | Brickw orks, laundry, foundry, 240, 480 495 
ply Со. engineering works, flour mills, three-wire: 51/8/10 
В rinting works, timber ard 
99 | St. Helens Corporation ............ E. M. Hollings- | Chemical glass and bottle works, 280, 400 | 230, 460 2,500 
| worth steelw orks, collieries 5- phase three- wire 5/12/10 
100 | St. Marylebone Borough Council A. Huh Seabrook! p <, .| None 240 3,033 
g rinting, building, small work 
shops г i various trades) 480 51/10/10 
101 | Stockton-on-Tees Council ......... J. J. Smith......... Shipbuilding, engineering апа - кө, 460 . и 
k three-wire 
102 ie ons ut Corporation Р. J. S. Tiddeman о endless otia None Ам 480 | 1,0893 
oke Station : three-wire, 16/8/10 
103 | Sunderland Corporation ......... А. В. Blackman... | Shipbuilding, marine engine and boiler 5, 000 220 | 11,2953 
| makers, coat mining, flour mills 220 31/7/10 
104 Swansea Corporation Е ^! C. A. L. Prusmann Metallurgical, coal exporting 220, 440 220. 410 2,156 
. , А M,L.E.E., А.М.1. М.Е. tinplate manufacture, &c. three-wi 1ге three. -wire 30/9/10 
105 Bir ie is District Electric A. Randall Bell... | Flour mills, printing, engineer- 200, 400 | у 633 
upply | | ing, brickmakin | 30/11/10 
106 Wakefield Corporation ..... ...... Н. А. Nevill ...... Ee баги Е, coal, 200 Зао 
| dating, | ise. ai < | | 
107 | Walsall Corporation ............... ‚А. S. Barnard ... Salers, harnes, lather, МЕ on | 105 | 790 
) dina tubes, brushe d rolli ills | І ШЕ 
: | . Wire mill, prine a Hille ано + 219 31/1/10 
108 |W 
arrington Corporation ......... ВЕ о Mathiasa Гена corn aui B: Vus stove пыш. | Т | 5,600 
| fucturers, builders, min.water mfetrs, &c 30/11/10 
109 | West Bromwich Corporation .. \У. A. Jackson ... е works, muy | ee ee aa 230, 460 | 1,865 
` oundri ) 1 jos | 
110 Я Y füfüiture. corum ee wie па” n | 900 31/10/10 
| West Ham ............................. H. H. Couzens ... ‘Chemical, engineering, flour | 100, 200,1 500 7, пар 
| 0... | mills, ink mills ME AM _ XM 
lil West Hartlepool County Boro’... ! H. F. Friederichs Blast furnaces, Mes ship yds., engine | 250, 460 2,016 
wks., paper mill, saw-mills and. juinery wks | three-wire. 30/11/10 
112 ; Whitby (Yorks) District Council L. Н. King ......... | FC анынды NT |. 400 | 458 
ae | " 
113 Whitehaven Corporation ......... | B. Sankey ......... | Tannery, flour mill, printing | 420, 210 200 
| | and machinery у; orks, &c. | three-wire 7/12,10 
114 Wigan Corporation ИЯ Jas. Slevin .........: Coal mining, cotton mills, engi- | 250, 460 1,730} 
| neering works three-wire 51/10/10 
115 ponetur Electrical Installation А. E. Farrow, Brewing 290 | 220 ' | 999 
о. A.M.LE.E.- Í 
116 Wolverhampton Corporation ... CEC. Shawfield Ironworke, edge tool works, corn milis, | 6,000, 400 440, 220 ‘5,948 
| paint works, cycle пой motor works, three. wire 31/9/10 
| [31 
| | | saw-mills, lock works, 872, е 
117 | Worcester Corporation............ С. M. Shaw ...... Porcelain, glove, leather, flour, engineer. | 100, 200 250, 460 c80 
| ing, varions, buttons, coufectionery, | 500 51/8/10 
118 'YorkC . : | printing, horse-hair cloth, &c , works | 
| York Corporation .................. J. W. Haine ...... ond oe дай n Ses | о 460 1.5181 
| . works, Поцг mills, brickworks t 
1:9 | Yorkshire. Electric Power Co, | W. B. Woodhouse Textilo mills, iron works, col- 2,C00, | jd. 501010 
—— lieries, culcium carbide factory 400 | 14/2/10 


December 16, 191 0. 


“THE - ELECTRICIAN" 


| . Total 
Power Voltages. |в.н.р. con- 
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754 


66 
165 
161 


172 
1,050 
234 
59 
41 


251 


82 
465 


178 


211 
550. 


Sa, 


Total Ж est| М 

nected at | number of | le. ar 
Motors | 

indicated |connected 


Motor 
on 


de- motors 
mand. (ії 


| Circuit.| Kw, | any), 


. 200 3,000 
1350 [e00at 
EC d ens 
60 | 250 
60 | 2,148 
20 | 502 
сав ime. 
E 
Zi 
106 | 455, .. 
+300 " 
350 H.P. ae us 
13,815 ны 
. 20 | 581 
130 ` 
| ue 
315 | 4,600 
ш 
500 | 750 
110 AED. dunt 
BUE 
| 80 | 545 
| 275 | 4,425 
| .60 | 1,215 | .. 
во 446 
110 | 1,205 
_ 215 а | 
125 A 
"s 
| 120 550 
40 200. 
20 250. =. 
50 | 952 = 
10 | 75} 6 
100 4,180) ~ 
2 40's 910 
50 m 7 


140 ыш 110 
Н.Р 
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Approx. | Isolated 


Method 
Driving Rates. H.P.of other | Plants at 
Боха dis-| present Remarks, 
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The Sterling Telephone & Electric Co. Ltd., 200, penas shames Taree London, Е.О. Works: Dagenham, Essex. 


SMALL PATTERN CIRCUIT-BREAKERS. 


The standardisation of the circuit-breaker has considerably 
simplified industrial motor control gear. It has also placed in 
the hands of the unskilled workman a practically foolproof 
piece of apparatus. These facts are strongly emphasised by a 
list which the Switchgear Company has recently published 
describing its products in circuit-breekers for alternating- 
current and direct current service. 


B Mrxor Circuit BREAKER IN [RON CASE. 


We illustrate a pattern known as model B Minor, which is 
designed for direct-current circuits up to 500 volts pressure. 
The breaker is fitted with loose handle device and both over- 
load and no-load trips can be supplied. We show one of these 
breakers fitted into a cast-iron case and provided with an 
adjustable dashpot time element, which the makers are pre- 
pared to supply, if required. They state in the list that they do 
this in order to bring themselves into line with similar devices 


PROMETHEUS 
ELECTRIC HEATING & COOKING. 


London Showrooms: 


9, NEWMAN ST., OXFORD ST., W. | 
THE BRITISH PROMETHEUS CO., Lro., 


SALOP ST. WORKS, ВІВ МІМаНАМ. 


on the market. At the same time they point out that this 
class of time element allows the armature to move on the occur- 
rence of an overload, and thereby to shorten the air gap, the 
result being that when the load falls to normal the breaker 
operates after the overload has ceased. Statter's patent time 
lag is recommended to obviate this difficulty, as it allows no 
movement whatever until the full time of lag has expired. It 
also re-sets itself if the overload goes off i oth of a second before 
actual operation of the breaker. It, of course, acts instanta- 
neouslv under short-circuit conditions. 


THE WESTINGHOUSE OIL ENGINE. 


А new pattern of oil engine for small powers has been brought 
out by the Westinghouse Brake Co. А feature of this engine 
is the absence of electric ignition. No burning lamp is used 
while the engine is running. Either refined or residual oil is 
used as fuel, and this is injected directly into the cylinder, so 
that vaporisers and carburetters are dispensed with. In a 
preliminary circular issued by the company it is stated that the 
combustion of the oil is practically complete, and that there is 
no deposit formed on the valves or in the cylinder. Once the 
engine is running no attention is required beyond the re- 
plenishing of the lubricating and fuel oils. 


The engine operates at a high speed and can be coupled 
directly to dvnamo electric machines. 


HOLOPHANE ILLUMINATION. 


This is the title of à new publication which Holophane 
Limited will publish regularly in the interests of efficient 
illumination. Our readers will be familiar with the general 
principles of the holophane reflector, as we have dealt with these 
from time to time in our columns. Ву the help of * Holophane 
Illumination ” electrical contractors and central station 
engineers will be able to keep regularly in touch with the latest 
developments of this interesting reflector. In the issue before 
us, under the head of ` Holophane Homelies," 1s a short article 
entitled ** The Contractors’ Opportunity," in which a few well 
chosen words of advice are given to the contractor as to the 
utility of holophane and the steps to be taken to push it 
properly. 

While on the subject of holophane, we may refer to a new list 
issued by Siemens Bros. Dynamo Works, Tyssen-street, 
Dalston, which deals with the combination of tantalum lamps 
with holophane reflectors and fittings. This contains numerous 
illustrations, which are the more convincing because they 
depict actual installations of the reflectors and fittings referred 
to 1n the booklet. | 

Contractors and station engineers can obtain copies of both 


these publications if they make application to the manufac- 
turers in question. 


H. WEIDMANN, 


RAPPERSWIL, SWITZERLAND, 


FOR 


| «99 Presspahn and Insulating Material. 
| (See larger Advt. last week.) 
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SETS 


No Temperature Coefficient. 


Wire will not Rust or Perish. 


Contains no Iron. 


The only Material of its kind Manufactured in England. 


—— —- Used largely and Specified by the Admiralty. 


Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. | 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & CO., Ltd., 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


SHEET. 


Telegrams : “* WIGGIN BIRMINGHAM." 


BARE. COVERED. 


| Agent: LIONEL ROBINSON, 
" 3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams: '*FERRYDOM, LONDON." 


OSRAMS ON A BOWLING GREEN. 


An enterprising hotel keeper in the town of Redditch has 
illuminated his bowling green by means of high candle-power 
metal lamps to enable patrons to continue their play after dark. 


Virw oF PcwriiNG GREEN TAKEN AT NICHT, 


SIMPLEX CONDUITS 10, 


| Garrison Lane, BIRMINGHAM. 
Manufacturers of— 

| CONDUITS, CABLES, ACCESSORIES, FIT- 
| TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &c. 


Ample light for the purpose is obtained by means of five 
200 с.р. Osram lamps, suspended from bracket arms attached 
to scaffold poles, one at each corner of the green and one sus- 
pended from the centre on steel wire stretched right across the 
green. The wire is carried round the sides of the green on 
insulators. The green measures 45 yds. by 25 vds., and is, 
therefore, well illuminated. > © 7 * , > > par bly: 


RADEC METAL LAMPS. 


The number of metal lamps will probably continue to in- 
crease with time, and the difficulty may arise of finding a suit- 
able name for the new comers. The latest arrival is the Кадес, 
n ио) is being put on the market by the Radium Electric Co., 

2, Hatton- garden. The lamp is of the usual tungsten pattern, 
к can be supplied i in the standard candle-powers and v oltages. 
The filament is stated to be strong, and the life of the lamp is 
put at 2,000 hours and over. The efficiency is given as 1 watt 
per candle-power for the higher voltages and slightly under 
this figure for the lower voltages. Samples of 200-volt lamps 
submitted to us indicate that the filaments are carefully sup- 
ported, and they should, therefore, withstand rough usage. 
In a circular just issued the company offer generous discounts 
for orders of lamps in quantities. Details will be forwarded 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


Fic. 1.—NEew BENJAMIN REFLECTOR 
FITTING. 
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SIEMENS] 


Oren-Type STARTER, WITH $ТКр.ВҮ-©ТЕС 
Stow Motion GEAR. 


CONTINUOUS-CURRENT STARTERS. 


Write for New Leaflet, just issued. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Heap Orrick: CAXTON HOUSE, WESTMINSTER. S.W. 
Telephone: GERRARD 862. Telegrams: " SiEMBRALOS. LONDON.” . 
Supplies Dept. : зо, UPPER THAMES STREET, Е.С. 
Telephone: Lonpon WaLL 8270. Telegrams: “ SIEMOTOR, LoNDoN,"' 


BRANCHES : 
BIRMINGHAM — GLASCOW SHEFFIELO CALCUTTA — SINGAFORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


FOOL PROOF 
DUST PROOF 
WATER PROOF 


Cover cannot be 
opened until switch 
IS off. 


Switch cannot be closed until 
cover is shut. 


ENGINEERING INSTRUMENTS, 


SKERNE WORKS, 
DARLINGTON. 


NEW REFLECTOR FITTINGS. 


The introduction of high candle-power metal lamps is 
encouraging the emplovment of greater light units with special 
reflectors, for both indoor and outdoor illumination. The 
Benjamin Electric (Ltd.) are putting on the market a new line 
of fittings for use with single high candle-power metal 
lamps, and these fittings are made in three stvles: A 12 in. 
diameter bowl shaped reflector (diffusing), and а 14 in. and a 
16 in. diameter flat cone reflector (reflecting). Fig. 1 is a view 
of the latter style, with a 16 in. reflector with a 300 c.p. lamp. 
Fig. 2 1s a curve comparing the efficiency of a 100-watt lamp 
without a reflector and with one of these reflector fittings. The 


E.C.C. LOOM MOTOR. 


In our last issue we commented upon the introduction by the 
Electric Construction Co. of a special alternating-current motor 
for the individual operation of looms in textile mills. We are 


fittings are suiteble for indoor and outdoor commercial lighting, 
and are especially recommended where they will be subject to 
hard usage under climatic variations or rough handling. 

The samples submitted in advence to а number of engineers, 
have, we understand, received unquelified 2pproval. 
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Fi; 2.—-ILLUMINATION CURVE or 
New FITTING. 


E.C.C. Loom Moro. 


now able to give an illustretion of this interesting motor, and 
mey recall the fact that it Раз a rating of 1 Н.Р., but is capable 
of doing 2 Н.Р. on overloed. The motor is intended for, beli 


drive, and is provided with tension springs for keeping the beli 
tight. | | 
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UOKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, SALI3D у 
LONDON, FRIDAY, DECEMBER 10, 1410. ' 


КҮ COURT, FLEET SPREE, in tke City of 
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TESTING LIFTING PROPELLERS. which so far has only figured in purely experimental work. If 


we recollect rightly the Dufaux Brothers, Swiss engineers, 
carried out tests with aerial screws of the lifting type and con- 
nected an electric motor directly to the vertical screw shaft. 
It was recorded that the motor (about 10 н.р. ) was successfully 
lifted from the ground. Nothing evidently came of the results, 
but it is interesting to note that somewhat similar means are 
being adopted by а Mr. Lorenzen, who has recently made some 
tests near London with an electrically-driven lifting screw. An 
illustration of the plant is shown herewith, and it will be noticed 
that the drive to the propeller is by belt. The chief advantage 
of electric power is the ease with which the energy input to the 
motor can be measured. А table (given herewith) prepared 
from a series of tests bears out this statement in a most instruc- 
tive manner. The power required for the driving of the pro- 
peller by either steam or petrol engines can then be based on 
these figures. 
1: М УМ a ас» me" Mr. Lorenzen informs us that electrical energy has proved 
lr mu : most valuable to him in his research work, and has helped him 
ta 00 to arrive at practical conclusions which will determine the 
dimensions of the large lifting machine which he has in hand. 


— —————— 


Con- | Н.Р. | 
sumed оп pro- Speed 


The development of the practical dynamic flying machine at 
present owes but little to electricity for the recent rapid pro- 
gress made. Beyond the ignition there is nothing electrical in 


Load | Scale 
in read 


Lift | Lift 


Volt. Amps. Watts. . 
by pul- |r.p.m. > lbs. | p.h.p. 
motor.| sion. lbs | ing. . 
Reproduced from ** The Car Iiustrated,”) 110 | 80 8,800 2,200 8:9 240 206 | 149 | 210 | 25°5° 
TESTING AERIAL PROPELLER WITH ELECTRIC Motor DRIVE, 116 82 19,500 | 2,200 | 9:8 | 245 


254 
110 | 89 9,800 2,200 102 | 236 | 234 | 150 
; TRU 100 | 85 8500 | 2,100 87 | 222 | 954 
the power equipment of the aeroplane or airship. ectric L - 
power can, however, be applied conveniently and advan- RE oe kd stand still 151 lb. 
tageously ёо the carrying out of static tests on aerial propellers. t Pitch increased decreases speed. 
This argument applies especially to the lifting type of screw, { Pitch still more increased. Notice the increased efficiency. 


The GUILDHALL, LONDON, 


illuminated by 


All Toliages 2 to 260. 
All 0.2.5 1 to 1,000. 


The General Electric Co., Ltd. 


Head Office : 


| = 67, Queen Victoria St., London, E.C, 
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THE ABOVE SKETCH IS NOT А SPECIAL TITLE TO THIS PAGE; IT IS REPRODUCED FROM THE 
„а AND IS REFERRED TO'IN THE ARTICLE BELOW. 


or) 


7 ХЕТ THE COMFORT OF GAS. 


Under the heading of “ Newspaper Advertising," last week. 
we briefly touched upon the value of announcements in the 
lay Press for boosting trade with the public in electrical articles 
of common use. We omitted to mention the practice of some 
newspapers—most of the great dailies, at any rate—in dealing 
with subjects in which it is assumed the public will have the 
keenest possible interest. Specific branches of trade and 
industry are taken, and a general article is worked up on them, 
the letterpress being appropriately gernished with advertise- 
ments. The whole forms a * trade page” and usually looks 
very attractive. Аз а rule, however, «Ве article makes the 
most painful reading, because of the strong bias exercised by 
the advertisements in its vicinity. The feecure might appro- 
priately be styled the " Cum Grano Salis Section." 

The advertisement manager of the * Manchester Guardian," 
however, knows how to tackle the problems of this class of 
publicity—for it undoubtedly has its problems—and he has 
evidently а keen appreciation of the introduction of a little 
humour into such matters. Regarding this last-mentioned 
quality, we are entirelv with him in his latest effort which 
bears the title at the head of this article, and which appeared 
in the issue of Friday last. wr 

As an electrical paper, we naturally approach a page in a 

daily paper headed “ The Comforts of Gas" with some mis- 
giving. We are not expected to glance through its reading 
columns and be impressed as the layman will be. When we 
first saw the page referred to we were much astonished at the 
sketch surrounding the title. We reproduce this herewith, 
though the reduction robs the original of much of its point. 
The title is an oasis of comfort (in word only) in a desert 
of melancholy. Observe the gas works on the right with their 
chimneys belching black smoke. On the left is a figure seated 
in an armchair, presumably enjoying a quiet read, under the 
light of an incandescent gas lamp, the sight of which is merci- 
fully spared the readers. By an unfortunate oversight the 
artist has selected the moment for portraying the seated one 
when his pipe has gone out, and he is looking far from cheer- 
ful, in spite of the immediate proximity of the comforts of gas. 
Not content with this, the sketches on the right and left are 
connected by a street which is devoid of any of the outward 
and visible signs of illumination. Our gas contemporaries 
would no doubt aver that the street in question was lighted by 
electricity and the interiors of the houses by gas. We are con- 
tent to leave electricity out of the picture altogether. 
4 The article below the title is not written by a gas enthusiast, 
for none such would dilate upon the choking feeling which one 
experiences in entering a room heated by a gas fire. Again, he 
would make no mention of the parching of the throat due to 
the dry state of à gas-heated atmosphere, nor would he have 
spent so much time in talking about the flue which every gas 
fire must have before it can be used at all. 

If the readers of the “ Manchester Guardian " successfully 
got past the sketch at the head of the page in question, and 
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* MANCHESTER GUARDIAN," 


plunged into the article on the comfort of gas, we ourselves, 
speaking on behalf of electricity supply interests, are satisfied 
in feeling that Mancunians will have perused one of the finest 
advertisements for electric lighting and heating which could 
have been spread over Cottonopolis. There will be no need 
for the * Manchester Guardian" to trouble itself about a 
counter page which shall set forth the merits of electricity for 
lighting and heating purposes. 

Quite, by the way, the humour of which we spoke at the outset 
bubbled out (though not over into the gas page) in a small 
advertisement which was brightened by a sketch of a couple 
seated at dinner under the rays of * Mazda Light." This is 
also reproduced herewith by wav of contrast to the dismal 
attractions of the “Comfort of Gas." The Mazda light 
announcement was inserted on the left-hand page in the ex- 
treme right-hand column, so that it elbowed the mid-ribs of the 
gas page in a manner which can only be termed “ saucy.” 
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Dining at Home is a 
real Pleasure 


А MAZDA-LIGHT ADVERTISEMENT WHICH ACTED AS a FoIL то TRE Gas 
PAGE REFERRED TO IN THIS ARTICLE 


We hope that the publicity department of the Manchester 
Corporation Electricity Works will treasure these two pages 
and turn them to good account. Meantime, we eagerly await 
a further “баз page ” from our esteemed daily contemporary. 


A STRIKING PUBLICITY LEAFLET. 


The Electric Supply Publicity Committee have just issued 
a leaflet on Electric Lighting, which is oneof the most original 
lines we have yet seen. From an illustration of the outside 
cover our readers will observe that the keynote is struck in a 
highly original manner. The vigorous little sketch is by that 
well-known poster man, Mr. Charles Crombie, and is a distinct 
addition to his reputation. The letterpress of the inside pages 
carries out the theme and is written in a correspondingly 
tease and forceful style. The circular is intended for non- 
consumers, especially for those sluggish-minded people who 
are not struck by an idea unless it is applied with a ramrod. 
Electric lighting suffers considerably on account of the anti- 
quated idea that it is expensive and something of a luxury. 
This circular will dissipate such ideas. Mr. Crombie is always 
irresistible. 

The Publicity Committee include in the issue a booklet for 
shopkeepers, pointing how they may increase their business. 
The booklet is eight-paged and illustrated by some of the best 
specimens of up-to-date electric lighting. It forms an attrac- 
tive circular and is just the thing for canvassers to make use 
of when calling on non-consumers, and also for sending out to 
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(Contacts in Vacuum). 


(and adjustable from 1 to 6 Secs.). 


Telegrams— 
“ SECABILIS LONDON." 


LONDON, W.C. 


shopkeepers. who stick to old-fashioned illuminants to their 
own detriment. Our congratulations to the Publicity Com- 
mittee on their latest efforts. 
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ELECTRIC LIGHT 
FOR EVERYBODY . 


EVERYONE CAN 
AFFORD IT 


WITH THE MISTAKEN IDEA THAT 

. ELECTRIC LIGHT IS EXPENSIVE 

BECAUSE "SOMEONE TOLD YOU" 

BUT READ THE FOLLOWING. 
AND LEARN THE TRUTH 


r : | 


REPRODUCTION oF CovER OF THE NEW LEAFLET ISSUED BY THE 
PuBLicrTY COMMITTEE. 


А NEW SIGN FLASHER. 


MAGNETIC-MERCURY CONTACTS. 


No DESTRUCTIVE ARcING 


OPERATION ABSOLUTELY REGULAR 


Pamphlet No. 203 describes it Sully. 


THE SUN ELECTRICAL Co. Ltd., 


118-120, CHARING CROSS ROAD, 


Telephone— 


Types. 
A.C. & D.C. 


One & Two Way. 
8, 10 & 20 amp. 


GERRARD | НА 


COUNTING BY WEIGHT. 


We have for some years been familiar with computing 
machines which gives the weight of a gross, dozen or any 
desired number by the weight of one article. The multiplica- 
tion of the changes which could be effected have served a most 
useful purpose in numerous establishments where small articles 
are dealt with, and saving of time has been the result. 

The latest addition to this class of machine, although it may 
be looked upon as a development of the same, is different in 
principle and should be welcomed by a large number of manu- 
facturers who have long wanted a machine which would count 
by weight. The system employed is the lever and steelyard, 
which greatly minimises the chances of inaccuracy. 

The machine is of the platform design, standards being 
fixed at both ends and a cross bar at the top, the levers are 
connected to a bar which is used for taring the pan, bowl or 
scoop placed on the platform to contain the goods. From 
this tare bar another connecting rod is attached to the steel- 
yard which is graduated to suit any particular requirement. 
А scoop is suspended from the top frame and by an ingenious 
device the articles therein contained act as a poise for the steel- 
yard which gives the result. The counting has been arranged 
to show the total in grosses and dozens. This is worked by 


placing 12 articles in the small scoop, and after the bowl or 


pan is tared the bulk is placed in the scoop and the small 
scoop is moved along until the steelyard is balanced, when the 
nib rests аё the graduation which shows the exact number in 
grosses and dozens of the quantity which was placed in the 
scoop, the number of which was unknown at the time. | 
The machine can also be applied to different multiples or 
divisions of 12—as the number in the small scoop is varied— 


thus, if six articles are placed in the small scoop the readings 


will be by half-dozens and so on. Messrs. ҮҮ. & T. Avery 
(Ltd.), of Birmingham and London, have placed the machine 
on the market, апа it will be found valuable in stocktaking, 
costing up piece-work and. in @ variety of other ways. 
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LEWIS’S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS 


136, GOWER St., & 24, Gower Place, LONDON, М.С. 


A NEW PORTABLE TACHOMETER. 


_ There is hardly an idustry in which the determination of the 
speed of machinery is not of extreme importance, and a port- 
able tachometer is now as much a part of the stock in trade 
of the up-to-date engineer as a slide rule or a 6 in. measure. 
The compact series of portable tachometers recently put on 
the market by Everett, Edgcumbe & Со. will no doubt be 
welcomed by electrical engineers, to whom the accurate 
determination of such speeds is of particular importance. 
. The instrument, in leather case, measures only 7 in. by 34 in. 
by 3} in., and weighs under 2 lb. complete. А feature of these 
instruments is the wide range which they can be constructed 
fo cover. Measurements can be made from 60 revs. per min. 
to as high as 12,000 revs. per min. 

These tachometers can be supplied with either one, three or 
four ranges, and the method of changing from one to the other 
is extraordinarily simple. There is a small sliding knob on the 


GENERAL ViEW OF PORTABLE TACHOMETER. x 


barrel of the instrument, and it 13 only necessary to move this 
along to correspond with the range required. This adjustment 
can be made while the tachometer is in actual use. 

The complete set of accessories contained in the portable 
leather case comprises a steel driving point for medium speeds, 
a rubber driving point for high speeds, a rubber-lined cone for 
extremely small spindles, an extension piece for use with any 
of the above fittings in those cases where the end of the shaft 
is difficult of access, and, finally, a steel pulley with grooved 
rim for use with a cord belt when the end of the spindle is not 
available. This wheel can also be used to measure the linear 
velocity of belts, for example, by allowing it to run on the 
surface, the speed of which is to be measured. 

These hand tachometers are made in various sizes, dials of 
21 in., 3in. and 3% in. being standards. For many purposes, 
also, these compact and sensitive instruments, which are per- 
fectly dead beat, will be found extremely useful for stationary 
use and for this work they can be provided with a light support, 
carried on a base suitable for fixing to the machine to be tested. 


EDISWAN SAFETY LAMPHOLDERS. 


The necessity for the complete insulation or efficient earthing 
of lamp-holders is now recognised ; indeed, portable lamp- 
holders must be properly earthed to comply with the Home 
Office rules. We illustrate а new pattern of lamp-holder 
recently introduced by the Edison & Swan Co. The holder is 
completely enclosed in porcelain, and the brass of the lamp cap 
is also recessed into and covered by the porcelain holder. This 
device is a complete safeguard against shock. In the pattern 
shown a push type key switch is included, the movement of 


EDISWAN WATERTIGHT AND SHOCKPROOF LAMPHOLDER. 


this being the subject of a patent. This style of switch 
minimises the risk of severe vibration and shock to metal 
lamps when switching on or off. Trouble is always likely to 
occur with the old type rotary key switches. Whileon the sub- 
ject of Ediswan productions, we may refer to a neat and com- 
pactly arranged abridged edition of their electrical accessories 
catalogue. "This deals with such accessories as are in general 
use, and, whilst well illustrated, contains а large amount of 
descriptive matter which should be of service to electrical con- 
tractors and others. Ediswan * Phlatta " switches, made 
under the firm's “ Wedge " patents, are dealt with in detail. 
These are made with black or white vitreous porcelain bases, 
with covers in either polished and lacquered brass, or oxidised 
silver. The special features of this switch are its small base 
and short proJection. To meet various structural require- 
ments, It 13 also made in either round or rectangular patterns, 
and special blocks in real teak or walnut, or finished in white 
enamel, are obtainable for use in combination. 
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`А full range of Ediswan iron-clad house service or motor 
switches is also included in the booklet, together with house 
service cut-outs, fuse boards and iron-clad house Service or Pp E Q М 
motor panel boards. Lamp-holders, ceiling roses, counter- E. iH H Е U S 
weights, wall sockets, wood blocks and jointing material are т 
also dealt with more ог less in detail, and the firm will be E A DI ATO RS 
pleased to send a copy of this list, which is of convenient size ee ee nee п 

for carrying in the pocket, to any contractor or engineer on 

application to either the head office or any of the Шак CHEAPEST AND BEST. 
depots of the firm. SEND FOR LIST OF NEW DESIGNS. LEAFLET No, 142. 

Attention is also drawn in another leaflet to the safety 

portable hand lamps, which have been introduced by the firm, 
also to meet the requirements of the Home Office. These are 
made of ebonised wood body, with an interior cap which totally 
encloses the lamp-holder and lamp cap. А strong wire guard 


and earthing terminal is also provided, and a special flexible 
earthing wire for use with these hand lamps is also listed. 


SSS Se EE 


STERLING AUTOMATIC INTERPHONES, 


It is well known that with mtercommunication telephones 
arranged on the single-line and common return system induced 
overhearing and "cross-talk troubles frequently occur. So 
much is this so that it is sometimes difficult for A and B to 
satisfactorily carry on conversation while C and D, and E and 
F, are simultaneously engaged on the same system. M, b 

2) №. 620 MATT BLACK FINISH SS 


THE BRITISH PROMETHEUS CO., LTD., 


SALOP STREET WOỌRKS, 


BIRMINGHAM. 


say, 30 " Primax ” interphones to carry on the maximum 
number of conversations simultaneously without confusion. 
So far as the installer is concerned, only two additional 
common wires are required in the cable. It ig not proposed 
to increase the list prices of the instruments, so that telephone 
users should not be slow to take advantage of this innovation. 
All Sterling battery ringing automatic intercommunication 
telephones will, unless otherwise specified, in future be supplied 


X # STERLING “Promax” WALL PATTERN 
: M rm 
C l'ELEPHONE. 


"The Sterling Telephone Co. inform us that thev have over- 
come these difficulties in an entirely new system known as 
* The Primax.” А central battery is used, and the system does 
not provide & secret conversation service, but induced cross- 
talk is so faif'eliminated that it is now possible in a system of, 


ЕЕЕ TR e z 


Е 
а 3 


EXCELLO 
FLAME ARC WITH UNIQUE 
IWO YEARS' WARRANTY 


STERLING “РЕМАХ ” TABLE TELEPHONE. 


on the new system, which will be known as The Sterling 
“ Primax " system of automatic interphones. Full details 
are given in a new list (No. 173) just issued by the company. 


Application should be made for this to 200, Upper Thames- 
street, London, Е.С. 
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EMANUEL ACCESSORIES AND FITTINGS. 


va he electrical contractor at the present day has an infinitely 
wider and considerably more varied choice of fittings and 
accessories than he had five vears ago. With the assistance of 
manufacturers of electric light fittings he is now in a position 
to meet practically every requirement of every class of elec- 
tricity consumer. The development of the metal filament 
le mp is responsible for the introduction of a style of fitting 
which is artistically superior to that which was in vogue with 
the carbon lamp. The greater length of the metal lamp has 
brought into the field the more graceful types of shades both 
in glass, silk and beads. One has only to look through one of 
the most recent catalogues of electric light fittings issued by 


Messrs. А. Emanuel & Sons (Ltd.) to be further impressed with - 


the truth of these statements. 


Fic. 1.—CkEiLING 
FITTING WITH CUT 
Grass Bowr. 


Fie. 2.—CEILING 
FITTING WITH SATIN 
ETcHED Bowr. 


This catalogue comprises about 100 pages printed on ait 
paper and illustrated with examples of the latest patterns of 
brackets, pendants, electroliers, ceiling fittings, floor and table 
standards, desk and office fittings, watertight fittings, showcase 
fittings and electric signs. 

It is impossible to describe in detail the many varieties of 
designs which are put forward. Judging by the illustrations, 
Messrs. Emanuel have a keen appreciation of modern require- 
ments, and are offering styles which will be found applicable 
in every phase of present day illuminating practice. We have 
selected for illustration а couple of ceiling fittings, which are 
shown in Figs. 1 and 2. Fig. 1 is for three lights, and is finished 
in either polished brass, antique brass, dull gilt lacquer brass, 


Fic. 3.— Dirrvsinc Barr SIGN WITH REMOVABLE LETTERS. 


antique copper, or oxidised silver. The diffusing of the light 
is done by a satin etched bowl. Fig. 2 illustrates a dainty 
ceiling fitting which can be finished in the same way as Fig. 1, 
but is arranged for only one light. A noticeable feature in the 
catalogue is the comparative absence of the old stiff stem 
electrolier. The craze for this particularly inartistic type of 
fitting has departed. and in its place we now see attractive 
pendants which can be finished in апу degree of elaboration, 
and be used for any number of lights. In a dining room there 
is nothing more adaptable than this style of fitting. It can be 
raised hand high for the general lighting of the room, or lowered 
so as to provide a soft lighting effect for the table. 

Turning now to electric signs, we show in Fig. 3 a pattern 
which has become very popular during the last three years. 
It will be seen from the illustration that the letters in this sign 
can be changed as required without interfering with the wiring 
in the sign itself. Each letter is made up of a piece of sheet 
metal pierced with a number of holes, into each of which a glass 
marble is fixed. Through these marbles the light of the lamps 
behind is diffused, and by a well-known law in optics each ball 
receives an equal amount of illumination irrespective of the 
position of the lamp behind. The net result of this is that 
there are no dark parts in the sign. А 12 in. letter can be 
illuminated with a 16 c.p. metal lamp and an energy consump- 
tion of 17 watts per letter makes the sign very economical in 
use. 

We would direct the attention of central station engineers, 
consulting engineers and electrical contractors to this new 
catalogue, and, should they not yet have received a copy, to 
apply for same to the company’s offices, George-street, Man- 
chester-square, London, W. 


PITMAN WATER WHEELS. 


The Belfast Technical Institute will shortly instal one of the 
latest types of Pelton wheel, which is being built specially for 
it bv Mr. Percy Pitman, Acton, London, W. The wheel is 
fitted with an improved high efficiency bucket, which was 
illustrated in the last " Transactions" of the proceedings of 
the Institution of Mechanical Engineers. "This bucket allows 
the water to enter without shock and leave without velocity. 
The buckets straddle the rim of the wheel, and are furnished 
with two turned bolts fitted into reamered holes. The spear 
end and nozzle are of phosphor bronze, highly polished on the 
hydraulic surfaces, and giving a jet of water of remarkable 
transparency and solidity. The bearings are bronze lined and 
ring oiling. The wheel runner is accurately turned and 
balanced, and all buckets are brought to the same weight 
before bolting on, thus ensur- 
ing perfect static and dynamic 
balance. The shaft is fitted 
with centrifugal frictionless 
waterguards, running in poc- 
kets on eachsideto prevent any 
leakage along the shaft. The 
wheel is fitted withwater- 
cooled brake drum, pressure 
gauge and speed counter, 88 
shown. It is to develop 5 В.Н.Р. 
under 75 ft. head at 400 revs. 
per min. 
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ELECTRIC POWER SUPPLY TABLES. 


In our quarterly Tables of Electric Power Supply, published 
in the last issue of THE SUPPLEMENT, we omitted to correct the 
entries of Hanley and Stoke-on-Trent. These should have 
appeared under the new style of the County Borough of Stoke- 
on-Trent, which consolidates the electricity works at Hanley, 
Stoke, Burslem and Longton, in charge of Mr. C. H. Yeaman 
as chief electrical engineer. 

We have also received a number of corrections of the 
figures published in the Tables, which reached us too late for 
inclusion in last week’s issue. The Derby Corporation have 
increased the total brake horse-power connected from 2,720 
to 3,076; the largest motor on circuii is one of 250 н.р., and 
the maximum power demand is 1,100 kw. At Kettering the 
total brake horse-power has gone up from 813 to 851, and the 
maximum demand is now 330 kw. At Bolton some 9,690 в.н.р. 
are connected, and the maximum demand is 4,852 kw. ; the 
total number of motors connected has been increased from 
927 to 959. In the entry of the Lancaster Corporation there 
is an important correction in the columns ** Method of driving." 
The group drive is now entered up at 79 н.р., and the individual 
driving at 415 H.P., as against figures of 11 and 100 respectively 
previously recorded. At Blackburn the total number of 
motors connected has been increased from 629 to 647, and the 
total horse-power has gone up from 2,712 to 2,958. West Ham 
is always уегу vigorous in its efforts on behalf of power supply, 
and the figures which now reach us are very interesting. During 
the past few months the total brake horse-power connected has 
been increased from 7,985 to 8,122, and the total number of 
motors on circuit now stands at 1,086, as against 1,050. The 
largest motor on circuit still remains at 115 H.P. An instruc- 
tive column is that giving the approximate horse-power of 
other power displaced by electric motors. In the case of West 
Ham this now stands at 5,212 н.р. 

A late return from Sunderland informs us that the total 
brake horse-power connected has been increased from 11,294 
to 11,392 during the past three months. The motors connected 
have increased in number from 734 to 741. At Islington there 
are indications of an increase in the power load. The motors 
have increased in number from 517 to 544, the maximum 
demand has gone up by пему 1,000 kw., and the total horse- 
power connected now stands at 2,687 ; the approximate horse- 
power of other power displaced by electric motors is 1,420. At 
Middlesbrough the power rates have been altered from 2d. 
and Id. maximum demand to 2d. and $d. maximum demand. 

We may recall the fact that these Tables of electric power 
supply are published quarterly with THE ELECTRICIAN ComM- 
MERCIAL AND INDUSTRIAL SUPPLEMENT, and additional copies 
can be obtained on request. 


ALUMINIUM FITTINGS. 


Many of the lanterns and special fittings with large reflectors 
which have been introduced recently for metal lamp illumina- 
tion are apt to work out on the heavy side owing to their size. 
Messrs. J. & H. Grevener have sent us particulars of a new line 
of metal lamp fittings in which aluminium is used for the 
lanterns and reflectors. The list describes a series of these 
lanterns and we gather that they may be used for either single 
metal lamps of from 100 to 1,000 ср. or for groups of 50 c.p. 
lamps. No details are given of the weight of these fittings, 
but the use of aluminium does unquestionably lighten them 
in comparison with brass, tin or zinc lanterns. Aluminium 
has the further advantage of being non-corrosive, and may 


SIMPLEX CONDUITS Lo. 


Garrison Lane, BIRMINGHAM. 

Manufacturere of— : 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC: HEATING 
AND COOKING MATERIAL, &o. 


DIREKTON MOTOR 
STARTERS, 


ШШДЕ 


САМ ВЕ SWITCHED DIRECTLY ОМ. 
No operating skill required. 


ENGINEERING INSTRUMENTS LTD., 


Sole London Sole Agents for 

' POOLEY & AUSTIN, В. STEEL & CO., 

25, victoria s, DARLINGTON. ватн sritr, 
S.W. | CLASCOW. 


be polished so as to present quite an attractive appearance. 
The designs illustrated are shown with watertight inlets for the 
cables, but the lanterns can, of course, be used for interior 
illumination. 


SOME ELECTRICAL QUERIES. 


Why not an exchange of Xmas pleasantries between the big 
supply houses ? Say Caxton House be lighted with Osrams 
and Magnet House with Tantalums ? 

Will the Electrical Trades Benevolent Institution be giving 
things away this year ? 

Is the electrical contractor really alive to the business oppor- 
tunities of the Coronation next year ? 

When may we expect the next dimmer switch? Апа what 
will it be dubbed ? 

How many applicants will there be for the Hampstead £200 
per annum canvasser ? 

Will Mr. Nevile Maskelyne interrupt the Marconi v. British 
Radio law case with his wireless “ Rats ?” 

When will the Severn Estuary Hydro-Electric Power Com- 
mission be formed for power supply on the. West Coast ? 


What has happened to the boom in electric irons? Is it 


another case of 1ons ? 


Once again, why not call them metal lamps? 

When is а smoking concert not a smoking concert ? (Mem- 
bers of the E.H.S. and the Leeds Local Section Inst. E.E., ate 
eligible for answering this question.) 

Wigan Council received tenders for supplying and laying of 
cables from Cherry Gardens Inn to the pumping station at 
Boar's Head. Should not the last-named place read Beer Head? 
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ARMSTRONG, 


CHRISTMAS NOVELTIES, DIARIES, CALENDARS, &c. 


We are now the recipients of presents innumerable from 
electrical manufacturers who are sending out calendars, 
diaries and other Christmas reminders of their activities and 
products. It is difficult to select any one of these favours as 
quite the “ pick of the basket," because each has its own dis- 
tinguishing merits and must really be considered indepen- 
dently. We must, therefore, be considered as quite impartial 
in che order in which the following notices appear :— 


SIMPLEX ConpuITs.—The Simplex Pocket Diary is again to hand 
and looks as fit for 12 months’ “‘ hard " as ever it did. The pages of 
electrical data have been revised, and now include а quantity of 
information which will be most useful. The edition de luxe 
of this valuable diary is contained in а pocket wallet which is 
made up in а handsome and serviceable quality of leather. The 
receptacles in this wallet should delight the fortunate recipients both 
by their number and size. The wallet should outstay many diaries. 
The erowning feature of the outfit is а Swan fountain pen with 
genuine gold nib. Even at this early stage we are asked to state 
that the stock is already exhausted. 

“ THE SIEMENS " RED Diary.—Every electrical engineer gets this 
little pocket book—the little red book. It turns up again as fresh 
looking as ever with new data pages and an extra blank leaf pocket 
book at the back. The binding is morocco which will stand hard 
service. It will ** do time " till the next edition comes along. 

Отлву.— \е have received from the Gloucester Railway Carriage 
& Wagon Co. their handy pocket diary and calendar. which com- 
prises directors' and other calendars, and а section which contains 
on alternate pages а useful diary and illustrations of rolling stock 
manufactured by the company. 

JANDUS '* REGENERATIVE " PENcIL.—A novel pencil is the Christ- 
mas novelty of the Jandus Arc Lamp & Electric Co. It is a refil 
pattern pencil with removable cap. and into the “ nose ” of the latter 
is fitted à sharpener which is always available for pointing the lead. 
The pencil just bears the one word '' Jandus "—quite sufficient adver- 
tisement ; the sharpener is the regenerative item. 

G.E.C. TaBLE Diary.—Refils for the G.E.C. “ Everything Elec- 
trical " table diary are now being sent out, and will doubtless do hard 
service for the next I2 months. The matter facing the scribbling pad 
is as '' breezy " as usual, particularly the Osram items, which stand 


oe 


STEVENS & SON, 


WHITTALL STREET, 
BIRMINGHAM. 


out boldly from the rest. Those of our tradé readers who did not get 
the calendar holder last year should make early application before 
the stock is exhausted. 

Bruce, PEEBLES.— From Messrs. Bruce, Peebles & Co. we have 
received a large desk blotting pad and calendar, with a quantity of 
useful matter relating to their special manufactures and abridged 
specifications and approximate price list of their machines. A most 
useful feature is a quantity of squared paper ruled 10 lines to the 
inch, which will be appreciated by engineer users. There are also 
some postcards which can be detached for use in communicating 
with the firm for catalogues, &c. 


Ра =r 


NEW TRADE LITERATURE. 


In spite of the approach of the Christmas holidays, manu- 
facturers have been almost as busy as ever during the past 
week in the issue of trade lists. 

WESTERN TELEPHONES.—A large catalogue— Bulletin 4.004—is 
devoted to description and illustration of the company's products 
in the shape of central battery and magneto telephone equipments, 
We referred at considerable length in a recent issue to this apparatus, 
80 that further comment is not necessary at the moment. The 
rest of the publications consist of booklets. each of which has for 
its subject matter a particular product: telephone protectors, con- 
densers, cable terminals, aeria] line specialities. and a rather larger 
booklet dealing with Western Electric '* Interphones,” this being the 
name given to the company's designs of private line telephones. 

ENCLOSED Авс Lamps.—The latest Crompton issue is pamphlet 
P 25, which fully describes the company's products in alternating 
current and direct current enclosed are lamps. The list is one of 
some 30 pages, and deals with a variety of styles of these lamps. А 
full price list is included. 

PEEL-CONNER TELEPHONES.— The Peel-Conner Telephone Works 
have prepared an attractive souvenir of the proceedings at the 
official inspection of the Glasgow new central telephone exchange. 
Our readers will doubtless recall the account which we pub- 
lished of this interesting exchange. Suffice it for us to remind them 
that the equipment was manufactured and installed by the Peel. 
Conner Telephone Works. The souvenir is a handsome production 
and a fitting culmination to this important contract. 


,H. WEIDMANN, 


Rapperswil, Switzerland. 


Manufacturer of Prosspahn and insulating Material. 


Grand Prix : Marseilles, 1908. 
PRESSPAHN in sheet, rolls and taps. ^ ASBESTOS CEMENT in Plates, 
Presspahn tubes and stampings. А Arc Shields for Controllers, &c. 
OQORNIT E, high tension Material. Handles ^ AMIANITE, Vulcanised Astestos. Coil 
ё 
ё 
ё 
ё 


for Switchgear and Heating Apparatus. Frames. Spools for Dynamos, Motors and 
Controller Insulation. Moulded parts of Transformers. Boxes, &c. 


all kinds. ? Blocks, Tubes, Plates. 
Insulators for Electric Furnaces, Tramway, &c, 
insulating Pearis, MICA and Substitutes. Transformer Spools. 


Japanese Paper in Rolls and Tapes. 011 Varnished Linen, S.I end Paper, &o. 


Insulating 
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1911? 


We all look forward to New Years with mixed feelings of hope 
and fear; hope that orders may increase and multiply, fear 
that developments will out-distance trade and leave an abun- 
dance of stock in stores as ancient product. The past years are 
best let be. Such lessons as they provided should have already 
been taken to heart ; let them be acted upon in the New Year, 
for to that we turn with firmer resolutions and greater expect- 
ency maybe than ever. 

1911! What will it bring forth in electrical commerce and 
industry ? We must be content to * wait and see." Still, 1911 
should be a boom year for the electrical trade. The Corona- 
tion looms large on the national horizon, and it will give a tre- 
mendous fillip to lamps and illumination accessories. We say 
* will" because there can be no doubt of it. Gas "just ain't 
in the picture " where decorative illumination is concerned. 
Recent exhibitions have demonstrated this to a remarkable 
extent, and it remains for the Coronation to give it greater 
emphasis. 

Heavier electrical plant and machinery will receive a special 
industrial boom in 1911 at two Colliery Exhibitions, each to be 
held in the North. Then every section of the electrical industry 
should appear to advantage at the great Exhibition upon which 
Olympia will open its doors next autumn. This should prove 
the electrical * tit-bit " of the year, and, judging from reports, 
the undertaking is already assured of success from the point of 
representation. 

Electric power supply makes rapid strides not only with the 
large * bulk " companies, but also with the large municipalities 
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and privately owned undertakings. Numerous progressive 
measures may be expected in this connection during the coming 
year. 

The metal lamp has done its fair share of “ revolutionising 
the industry,” and we can, perhaps, take a little rest in this 
direction. Still, inventors are keenly alive to the possibilities 
of future developments, and do not appear to be relinquish- 
ing their efforts to improve the all-round efficiency of the metal 
lamp. In spite of mechanical and electrical defects, ihe 
lamps last long enough now in all conscience, and we may soon 
be hearing complaints of a falling off in trade due to а decreased 
demand. This is, however, one of the things which should not 
happen next year. 

The small motor for domestic and trade purposes is getting 
better known, but it is still too expensive, and must keep in the 
background while it remains so costly. We should like to see 
an early effort made to bring these handy little machines nearer 
to the pockets of the average trader and householder. 

But electric cooking and heating will undoubtedly furnish 
some surprises, because much of the pioneer work has now been 
done and standard apparatus is getting more consistentlv on 
the market. The developments of the past 12 months may be 
taken as especially indicative of good future business. With 
station men and contractors co-operating in pushing the sale of 
energy and apparatus respectively we may see a substantial 
increase in the popularity of electricity in home end trade 
circles. Olympia should be made a popular electrical Mecca, 
and as a result a permanent set back would be given to gas 
for lighting, cooking, heating and power. 

Anyhow, here’s good luck and greater prosperity to all our 
readers during the year of grace 1911! 


All 0.2.3 


Selfridge & Co., Oxford Street, W., was taken at midnight, 
Showing the lighting effects of QS RAM Lamps. 


All Voltages 
2 to 260. 


1 to 1,000. 


The General Electric Co., Ltd. cines: 67, Queen Victoria St., London, E.C. 


SHOP WINDOW LIGHTING 
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A NEW “QUARTZ ” HEATER. 


The quartz tube into which a resistance wire is threaded and 
run at a very high current density has recentlv found con- 
siderable favour as a heating unit. The svstem was introduced 
by the Bastian Heating Synd. and has become very popular. 
The latest product of this organisation 1s the Bastian insertion 
heater, which comprises а complete **Quartzalite " heating 
unit, with controlling switch and flexible connection. The 
adjoining illustrations show how the heater can be applied. in 
connection with a kettle and saucepan for the boiling of water. 


New “Quartz” IsskRTION HEATER. 


The heater has a maximum capacity of 500 watts and will boil 
two pints of water in a kettle in about 12 minutes. A gallon 
of water can be boiled in 50 minutes and if the boiler is pro- 
perly lagged it will retain about 75 per cent. of the heat for 
some 12 hours. It is possible to adapt most of the ordinary 
domestic kitchen utensils for use with this pattern heater. 
Also it may be noted that an ordinary type gas-heated urn, 
such as is used in cafés, restaurants and public houses, can be 
adapted for use with this ‘‘Quartzalite” heater. It weighs 
1 lb. and is listed in two sizes, опе 500 watts at 12s. 6d., and 
one 250 watts at 103. 


G.E.C. SPECIAL BULLETINS. 


Four special bulletins are being issued by the General 
Electrie Co. as supplements to their general catalogues. These 
bulletins contain partieulars of apparatus connected with a 
specific trade or industry and are accompanied with explana- 
tory matter, such as could not very well be included at sufficient 
length in the catalogues, 

The first bulletin, ** Important Plant," is practically а 
revision of the preceding issue, and shows the latest develop- 
ments of the company's business in the direction of large engi- 
neering work, Continuous-current machines are shown up to 


1,500 kw. and a.c. generators up to 1,500 kw. Rotary conver- 
ters up to 600 kw. Turbo-generators, both continuous and 
three-phase, the former up to 750kw. and the latter up to 
3.200kva. The explanatory letterpress is worthy of comment 
and the bulletin concludes with a detailed list of large installa- 
tions carried out by the company. a 

No. 2 bulletin is devoted principally to the application of 
Witton motors for use with machinery in shipyards, dockyards 
and engineering works. 

The third bulletin is entirely devoted to the Sumpner 
patent instruments, and the details of their construction and 
uses, with particulars of tests to which they have been sub- 
mitted, &c. It is hoped that this will appeal to testing engi- 
neers and others interested in meter work, 

Bulletin No. 4 is devoted entirely to Country House Lighting 
Plant. The equipments have been supplied in large numbers 
to isolated houses and to mansions and other places (as 
explained in the preface) where self-contained generating sets 
are essential. One particular line to which attention is directed 
is the Osram-Punkah set, the lamps being lit and the punkah 
driven from the one small plant. 


——————————— 


ALUMINIUM FITTINGS. 


` 


In our last issue we published a short account of a new line of 
cluminium fittings which had been put on the market by J. & 
Н. Grevener, Eldon-street House, London, Е.С. It may be 
recalled that these lanterns are designed to carry a cluster of 
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GREVENER ALUMINIUM LANTERN. 


metal lamps and are recommended for shop lighting both in- 
terior and exterior. We now give an illustration of one of these 
fittings, which shows the contour of {һе lantern body and 
generous dimensions of the reflector. 


PELTON WHEELS Etccttic Piants, 


Patent Hydraulic Speed Governors. 


I specialise in these, and my prices will be founs 
lower than those of any other first-class manulac- 
turer. 1 have supplied English and Colonial Сока 
m nts, my tenders being accepted іп open competitior 


PERCY PITMAN, 3, Willcott;Road. Acton, 
LONDON, W. 
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SPECIFY AND USE 


No Temperature Coefficient. 


Used largely and Specified by the Admiraity. 


. Wire will not Rust or Perish. 
Contains no iron. = 
The only Material of Its kind Manufactured in Engiand. 


Used also by the italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


—— - == DLE - - ага, — Е -—A — == Im — 


Makers : 


HENRY WIGGIN & CO., Ма. | 


GEORGE STREET, BIRMINGHAM. 


Telephore : 6400 CENTRAL. Telegrams : “ WIGGIN BIRMINGHAM.” 


SHEET. 


BARE. COVERED. 
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Agent : LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams: ''FERRYDOM, LONDON." 


NEW TRADE LITERATURE. 


ELECTRIC Lirts.—Messrs. Aldous & Campbell are advertising their 
various designs in lifts, both for passenger and goods service, on a 
series of blotters. The face of each blotter is finished with an art 
surface, and upon this illustrations are reproduced of the company’s 
works, Lower Bland-street, London, S. E., and of a variety of designs 
in the way of push button goods and passenger lifts and service lifts. 
The company draw our attention specially to their inspection and 
maintenance department, which affords facilities for keeping lifting 
and hoisting machinery in good order. А set of the blotters will be 
forwarded to interested inquirers. 

SPEED INpICATORS.—Messrs. S. Smith & Sons have just issued 
their latest speed indicator list, which should be in the hands of all 
electrical engineers who are fortunate enough to run motor cars. 
The company's speed indicators are now well known, and a consider- 
able choice of patterns is offered, from the simple indicator itself 
to a combination of indicator with eight-day watch, electrical enun- 
ciator and trip odometer. The latter is an interesting refinement 
fitted with two dials, the smaller one indicating parts of a mile and 
rotating once for each mile covered, and the larger one rotating once to 
each 100 miles and indicating every mile. By the pressing of a knob 
the pointers are instantaneously returned to zero. The list also gives 
particulars of head and search lights, both electric and acetylene, 
for motor cars, a line of electric horns and numerous other motoring 


‚ accessories, By a misprint on p. 26 a mechanical auto-tyre inflator 


is described as a '* lyre ” inflator, a distinction with a difference. 


SIMPLEX CONDUITS LD., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND; COOKING MATERIAL, &с. 


SOME ELECTRICAL QUERIES, 


LS 


What will happen in 1911 ? 
Will Mr. Ferranti again occupy the Presidential chair of the 
Inst. E. E. ? If not, why not ? 


Can we hope for energy at 34. per unit for lighting, heating and 
cooking in our houses ? Who said not much ? 


Will the arc lamp survive the competition of the metal lamp ? 
How many more metal lamps will have cropped up ? 
What other Veto bills will the Liberal Government pass ? 


Which section of the Turin Exhibition will be singled out for in- 
cineration ? 


Will the Humphrey-Siemens-Schuckert-gas-hydro-electric com- 
bination materialise during the year ? 


Will the strain in the flame arc lamp world be relieved by an amal- 
gamation or two ? 


Will O.S. beat Kundit ? 

Will ironclad switch makers be superannuated ? 
Will the C.M.A. see anything else ? 

Will the I.M.E.A. really meet at Brighton ? 

Will all the new turbines be running at Lot’s-road ? 


Is there to be an exhibit of N-rays at Olympia ? If so, will it be 
near one of the bars ? 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


\ 
! 


B 


= 
га 
v 


"n * 
= [s 
ei = pei 
-: t 


100 


SUPPLEMENT t» “The Electrician," December 30, 1910. 


DRUM-TYPE 
MOTOR STARTERS 


Combine Overload, No-volt and Push Button Releases. 


One Handle only to operate. 
MISTAKE-PROOF. 


Pamphlet 33 gives full particulars. 


Works: HEBBURN-ON-TYNE, ENGLAND. 


CHRISTMAS NOVELTIES, DIARIES, CALENDARS, &c. 


The influx of Diaries and Calendars for 1911 still continues 


and we have to acknowledge receipt of the following from 
various manufacturers :— 


О.Р. Batreries.—The О.Р. Battery Co. usually emphasises the 
fact that its works are situated in the midst of charming country. 
Last year the company's calendar gave a view of Lumford Pack 
Horse Bridge, with the D.P. works in the background. This year 
the works are not in the picture, but a charming view of Lathkill 
Dale, as seen from the works, is represented, surrounded by a brick 
arch. The colouring is very effective. and the usual tear-off monthly 
calendar is included. 

Union ErEcTRIC.— The merits of the '* Excello” аге lamp are 
admirably depicted in а calendar which is both striking in the matter 
of design and effective from the colour standpoint. The wording is 
simple and to the point, '* Excello arc lamps for highest efficiency 
and lowest cost." 

The Direct UNITED States CABLE Co.—The tear-off calendar 
from this company is again to hand and the pad is a serviceable 
size, while there is ample room for notes. 

ELECTRICITY SUPPLY.—AÀ design upon which we commented 
recently of Hodge dropping a candle at the sight of an electric lamp 
has been embodied in а neat wall calendar issued by the Electric 
Supply Publicity Committee. Station engineers and contractors 
should make good use of this handy calendar in their districts. 

А. GRAHAM & Co.—The handsome desk blotter and diary issued 


PROMETHEUS . 


ELECTRIC HEATING & COOKING. 


London Showrooms : 


9, NEWMAN ST., OXFORD ST., W. 


THE BRITISH PROMETHEUS CO., Lro,, | 


SALOP ST. WORKS, BIRMINGHAM. 


FOOL PROOF 
DUST PROOF 
WATER PROOF 


‘Cover cannot be 
opened until switch 
is off. 


Switch cannot be closed until 
cover is shut. 


ENGINEERING INSTRUMENTS, 


SKERNE WORKS, 
DARLINGTON. 


annually by Messrs. А. Graham & Co., telephone engineers, Crofton 
Park, London, S.E., is again to hand, and will take the place of its 


useful predecessor. The diary pages draw special attention to the 
company's patent loud-speaking telephones for naval. mining and 
other purposes. 

Ввозн Pocket Drary.—The Brush Electrical Engineering Co. 
are sending out their annual self-opening waistcoat pocket diary and 
notebook for 1911. "This is neatly bound in red morocco, and should 
prove a very serviceable companion. 

The E.C.C. send us a neat waistcoat pocket card and stamp case 
with diary and memorandum pad. This is serviceably bound in red 
leather and is noticeable for the minimum of advertising matter. 

GEIPEL & Co. are sending out a waistcoat pocket diary which, in 
addition to the ordinary diary and memorandum pages. contains & 
number of pages of useful tables giving & quantity of technical 
information. 

Hart BLorTER.— The Hart Accumulator Co.'s handy desk blotter 
is again issued this year. and will doubtless be found as useful аз 
heretofore. 

HASLAM & ScHONTHEIL.—This firm of Cardiff electrical and 
mechanical engineers appreciate the importance of squared paper 
to engineers, and are sending out a substantial sketch block made up 
of squared paper pages. It will doubtless be welcomed by many 


engineers, and at the same time be a reminder of the business of the 
firm which has issued it. 

GEO. STREET & C'o.—Several old friends and useful in the form of 
calendars for 1911 are to hand, among these is the framed and glazed 
ornamental calendar issued by Messrs. Geo. Street & Co., the well- 
known advertising contractors. 


— 
H. WEIDMANN, 
RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. 
| (See larger Advt. last week.) 
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THE ELECTRICAL CONTRACTOR IN 1911. 


What with the Coronation, the Electrical Exhibition and 
the increased activities of makers of metal lamps, cables and 
wires and general accessories, the electrical contractor should 
be kept busy during the present year. The more progressive 
firms are already alive to the possibilities of the development 
of electrie lighting, and they are following closely the lead of 
the manufacturers in the introduction of improvements of 
every description. 

Running parallel with the work of the electrical contractor 
is the progressive movement of central station engineers, who 
feel that they are in an exceptional position to bring to the 
notice of their consumers the latest appliances for electric 
lighting, heating and cooking. "The electrical contractor has 
only himself to blame for this development on the part of the 
central station engineer. But for his indifference to improve- 
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departments by central stations as a species of competition 
with his business. He has muddled along for so many years 
that he thinks that he can continue to remain in his office while 
business is brought to his notice. The past vear should have 
demonstrated the folly of this, for the station men have been 
more active than ever. 

The increasing activities of the Electric Supply Publicity 
Committee, and the energies displayed by the London com- 
panies in particular in the opening of showrooms and the 
pushing of cooking and heating apparatus, would appear to 
point to future developments which will probably seriously 
threaten the present position of the electrical contractor. We 
hold no brief for either party. At the same time, we continue 
to hear complaints of the methods of the average electrieal 
contractor, and, in contradistinction, we notice the favour with 
which the commercial policy of most stations is regarded bv 
the consumers themselves. The opening of commercial 


sells ments and apathetic outlook upon things generally he would departments of central stations is admitted to be a progressive 
26s not have to deplore what now amounts to increased competition move, and it remains with the electrical contractor to decide 
э on the part of the central station engineers. During the past whether in the future the electricity supply authority shall 
year station men have materially improved their position. They merely conduct а permanent showroom in its area for bis benefit, 
mut now hold a number of exhibitions which have prominently ог whether it shall embrace within its sphere of operations 
lir i identified them (and, of course, the progressive contractor also) the work hitherto regarded as legitimately that of the electrical 
id sat with the latest electrical apparatus, and consumers have contractor. 
become accustomed to turn to the station engineer for advice The forthcoming exhibition at Olympia will doubtless witness 

im and general information rather than to the electrical contractor. some united display on the part of the London electricity supply 
n The present year should witness some striking development authorities, and this exhibition might well be made the occasion 
oe in this interesting situation. From a general review of the ofa further conference of the two classes of interests. Delegates 
ie position, the electrical contractor does not appear to be as to such a conference should go to it determined either to settle 
Pen united in his determination to oppose the central station move- the points at issue to the satisfaction of both parties or to break 
| ment as the interests of his craft would suggest. It may be away into the open and conduct their respective operations on 
T. that he does not yet seriously regard the opening of commercial as amicable lines as may be. 
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OIL-BREAK STAR-DELTA SWITCH WITH 
COVER REMOVED. 


STARTERS FOR THREE-PHASE 
SQUIRREL-CAGE MOTORS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Heap Orrick: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 8062. Telegrams: “ SIEMBRALOS, LONDON," 
Supplies Dept. : 39, UPPER THAMES SIREET, В.С. 

Telegrams: “Явмоток, LONDON,” 
BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 


BRISTOL MANCHESTER — JOHANNESBUR З BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


Telephone: Lonpon Watt 8270. 


GEIPEL’S STEAM TRAPS. 


We are informed by Messrs. Wm. Geipel & Co., Vulcan 
Works, St. Thomas-street, London, S.E.. that during the past 
year their business in steam fraps has shown a substantial in- 
crease, particularly in the “ Rapidity ” type that is now rapidly 
replacing the older type. The " Rapidity ” trap offers several 
advantages over the ordinary Geipel trap. Its discharging 
capacity is not only greater, but its action is more reliable, the 
shut ой more definite, the loss by radiation is less. The valve 
itself is of larger diameter and rotating. It 1з more accessible 
and, being loose, can be removed without making any discon- 
nections other than unscrewing the cover. In the older type 
the tubes are continually under strain whilst the trap is shut in 
and the valve closed, whereas in the “ Rapidity " type they are 
only under temporary strain during the moment that the valve 
is open. 

Amongst the orders which have recently been executed 18 
one for the De Beers Consolidated Mines for 92 “ Rapidity ” 
traps, having a total discharge capacity of 1,000,000 lb. of 
water per hour at 150 lb. pressure. The total radiating surface 


is only 40 sq. ft., representing a loss by radiation of the equiva- . 


lent of 20 tons of coal per annum. For a similar duty with 
float traps, the loss of coal would be about 500 tons and the first 
cost more than double. Other orders include traps for several 
battleships and smaller vessels for the English Navy, as well as 
for several foreign navies. 


-— _——є—є————————————= 


THE SILVERTOWN BLEECE-LOVE PRIMARY 
BATTERY. 


А new pattern of prin. ry battery under the above title is 
being introduced by the India Rubber, Gutta Percha & jTele- 
graph Works, Silvertown. It is a two-fluid cell, and consists 
of a porous pot, holding the excitant and zinc, and an outer 


vessel of glass, ebonite or other material, which contains the 
depolariser, and in which the negative plate, consisting of a per- 
forated carbon cylinder, is immersed. 

The principle of this cell is novel and thoroughly covered by 
patents. It can be charged in a few minutes, and may be 
connected immediately afterwards. The chemicals used are 
supplied in simple form. 

The cell has a very high E.M.F.—namely, 2-7 volts—low in- 
ternal resistance, great current capacity and is constant under 
varying loads, being, it is stated, superior to any cell in prac- 
tical use at the present time. 

The cost is comparatively low, both for the cell and the re- 
charges, and the zinc consumption 13 exceedingly small, thus 
rendering it suitable for telegraphy or telephony in cases where 
a heavy current is required, as also for short-distance wireless 
telegraphy, small electric light and power installations, X-rays, 


JENERAL VIEW OF BLEECK-LOVE PRIMARY BATTERY. 


surgical applications, ignition purposes, &c. Two cells on one 
charge will give any one of the following results :— 

Will run а 7 in. fan for 36 hours, or will run à 4-volt 4 c.p. 
lamp for 18 hours, or will charge a 20 ampere-hour 4-volt 
accumulator in 16 hours. | 

The cells are listed at 4s. 9d. each, and the negative solution 
is 4s. 3d. per gallon, sufficient for four charges. The price of 
the positive crystals is 4d. per tin, sufficient for one charge. 


MARINE ELECTRICAL WORK. 


Messrs. W. C. Martin & Co., marine electrical engineers of 
Glasgow, London and N ewcastle-on-Tyne, inform us that their 
system of plant, wiring and fittings was installed on board а 
considerable number of passenger and cargo steamers built 
during 1910. Among these, was the R.M.S. ‘ Franconia 
built at Wallsend for the Cunard line, which has been equipped 
with a complete installation, comprising about 3,500 lights ш 
addition to bells, clocks, fans, telephones, &c., and 200 H.P. m 
motors for ventilation, heating, culinary and other appliances. 
Another vessel equipped by Messrs. Martin is the Royal 
Holland Lloyd Steamer, '*Zeelandia," which has some 900 
electric lights, besides ventilating fans, electric radiators, 
cigar lighters, bells, telephones and other appliances. This 
vessel is also fitted with a system of electric thermometers, 
which indicate on a dial in the engine room, the exact temper 
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ture of the refrigerating chambers. These thermometers can 
be distributed in the most inaccessible positions on board ships, 
obviating the necessity of personal inspection of these places 
when it is desired to read the temperature, besides avoiding the 
opening and closing of doors and interference with the uniformity 
of the temperature. Ап electric rudder indicator is also 
provided on this vessel, which shows on a dial fixed in the wheel 
house, the exact position or angle taken up bv the rudder. 
This installation, as well as the ship itself has been equipped 
in a most luxurious manner, and is practically a replica of the 
ss. ‘‘ Hollandia ” fitted last year for the same owners. 

Messrs. Martin have also fitted several vessels for Messrs. 
The British India Steam Navigation Co., Ltd., including the 
ss. “ Levuka," the ss. " Arankola," and the ill-fated ss. 
“ Abhona." Among other work carried out during the year were 
the ss. “ Inventor " and the ss. “ Explorer” for the Harrison 
line of Liverpool, the ss. “ Royal Scot ” for Messrs. The London 
& Edinburgh Shipping Co., Ltd., the ss. “ Bandon " for the 
City of Cork Steam Packet Co., Ltd.,! the р.з. “ Duchess of 
Richmond " for Messrs. The London, Brighton & South Coast 
Railway Co., the ss. “ Den of Glamis” for Messrs. Chas. 
Barrie & Sons, Ltd., Dundee, the s.s. “ Renvoyle ” for Canadian 
owners, and others. Аз regards prospects for 1911, Messrs. 
Martin expect to have a very busy year. The orders already 
booked comprise among other work, the R.M.S. `* Laconia ” 
for the Cunard Line, being a repeat of the “ Franconia " 
mentioned above, the t.ss. “ Cameronia" for the Anchor 
Line, which is a repeat of the t.ss. Columbia," ‘ Caledonia " 
and “ California ” fitted out by them for same owners, and 
makes the twentieth vessel for that company. For the 
British India Steam Navigation Co., Ltd., they have in hand 
the two steamers “ ЕЦапра " and a sister vessel, a large 
passenger vessel for Italian owners, the ss. “ Ballycotton " 
and “ Warner " for Messrs. The Clyde Shipping Co., Ltd., the 
ss. ‘‘ Mindini " and another large passenger steamer for Messrs. 
Burns, Philp & Co., Ltd., Sydney. They have also secured the 
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“Eclipse” Nickel Steel Toaster. 750 watts, 25|- (subject). 


* Eclipse" Electric Cooking Utensils 


Serviceableness, 
Efficiency and 


All our utensils are strongly made in order to successfully stand ordinary kitchen handling ; 
and are priced on a conservative basis, thus placing them within the reach of a much larger 
public than the majority of similar apparatus. 


THE ELECTRIC & ORDNANCE ACCESSORIES 


ACTON, BIRMINGHAM. 


or der to provide an extensive electric light and power installa- 
tio n on a large and handsomely equipped passenger steamer 
building at Trieste, for Messrs. Austro-Americana. This will 
be the largest and most powerful vessel ever built in Austria. 


“MASTA " PATENT FUSED SWITCHGEAR. 


The ironclad switches of the ^ push on and pull off " pattern 
introduced some vears ago by Messrs. Berrv, Skinner, have 
been developed for the control of industrial power circuits to & 
considerable extent. The switches, which are of the quick 
make and quick break type, have always been fitted with fuses 
which act as bridges between the knife blades forming the 
moving switch contacts. The Berry switch has been stan- 
dardised for some time past, but the real extent of this is only 
grasped by a glance through the latest catalogue of this firm. 
The list deals with Berry’s “ Masta ” patent fused switchgear, 
and describes the details of the gear with commendable lucidity. 

We have ourselves referred to the general features of this 
gear in our columns on previous occasions, and do not propose 
to reiterate these particulars. We wish, however, to call the 
attention of our readers to the list in question because it shows 
the Berry switch to great advantage, and should serve to extend 
its sphere of utility. 

We notice several new features in the list which are of special 
interest. There is an “ asylum " pattern of switch, in which 
the usual action of the switch itself is retained, but the operat- 
ing handle is detachable and, further, can only be used through 
a special hood which covers the spindle of the switch motion 
and effectually ensures against tampering. 

The adaptation of the fused switch for use with flexible con- 
ductors is also of interest, though the design has been on the 
market.for some time. The plug, which is attached to the end 
of the cable is so designed that it can only be inserted in or 
withdrawn from the socket in the switch box when the switch 
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is open. The switch, of course, has the usual good features of 
uick make and break; the switch movement is also inter- 
locked with the cover and provides an effective safeguard 
against the circuit being opened or closed with the box lid open. 
In an introduction to the catalogue which we have under 
review Mr. H. H. Berry indulges in some interesting reminis- 
cences regarding the early development of his fool-proof 
switchgear. He comments upon the early regulations of the 
Institution, the Home Office and the supply authorities, which 
enforced the enclosure of double-pole fuses under separate 
covers. The Berry switch, by reason of the position adopted 
for the fuses and the complete protection afforded by their 
complete isolation when under examination or replacement, 
occasion the reversal of these regulations. This fact was, as 
Mr. Berry points out, one of the best proofs of the commercial 
value of the apparatus. It is further stated “ that there 13 no 
regulation bearing on the subject in existence which has not 
been amended as a direct consequence." Not the least interest- 
ing item in the introduction 13 a statement to the effect that 
the total sales of fool-proof switchgear for the last four months 
show an increase of 82 per cent. over the same period in the 
preceding year. 

In conclusion, we may remark that Berrv’s “ Masta " patent 
gear complies in every respect with the Home Office Regula- 
tions. In reading the revised Factory Acts a distinction should 
be drawn between switch fuses and ironclad fused switches. 
Applications for the list should be made to 78, Upper Thames- 


street, London, E.C. 


EI 2m 2; - = —————= 


«TANTALUM ” STATION LIGHTING. 


We have previously mentioned in these columns the uses of 
«Tantalum ” lamps on board ship, in tube railways and fac- 
tories, in addition to ordinary houses and public buildings. 
The most recent development is for station lighting, and we 
reproduce herewith an untouched photograph showing one of 


«€ TANTALUMS" FOR STATION LIGHTING. 


several stations in which “ Tantalum” lamps have been in- 
stalled to replace ordinary carbon lamps, and the improved 


condition of the lighting is frequently remarked upon by the 


travellers who use the line. The contrast is so marked us to 


make the stations in which carbon lamps are still used look 


quite dismal. Other stations will be similarly improved upon 


in the near future, and this much needed reform will doubtless 
be welcomed by the travelling public. “3 
ЈО 
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G.E.C. SWITCHGEAR. 


The basis upon which modern switching appliances are built 
up is now so broad that specialists have sprung up who deal 
with only certain types of(control gear. In the case of the 
General Electric Co. we gather from their latest X and Y list 
that they manufacture a full range of switches and switchgear, 
circuit-breakers, ironclad gear, &c., for the control of medium 
pressures. (High-tension gears are also made, but are not 


[G. E.C. CIRCUIT- BREAKER. 


dealt with in this list.) > We must compliment the plant depart- 
ment on the arrangement of the catalogue, and in particular 
would comment on the inclusion of detail drawings, fully 
dimensioned, of all the types of gear listed. These are all 
grouped at the end of the catalogue where they can be con- 
veniently referred to. 

The catalogue contains so much interesting matter that it is 
difficult to select any one pattern for notice. In the ironclad 
switch section are several useful tvpes developed specially for 
industrial service. Among these we notice a series of circuit- 
breakers for alternating-current and direct-current circuits, 
which can be mounted inside an iron cover and totally enclosed. 
The incoming and outgoing cables are brought into the case 
through suitable glands. The surfaces of the door also make a 
machine joint with the edges of the box, consequently the 
interior is quite gas-proof. 


POWER SUPPLY PROGRESS. 


From some late returns of central stations of the data forms 
of our Electric Power Supply Tables we take the following 
particulars. At Hull, Mr. Bell, the city electrical engineer, 
informs us that a number of paint factories, cement works and 
docks are now included in the power supply consumers. Also 
that а three-phase 6,600 and 220 volt supply will be available. 
The power consumers have been increased in number from 
618 to 650, and the largest motor on circuit is now 100 H.P. 
The total brake horse-power connected is 7,668, and the 
maximum power demand has reached 5,324 kw. Hammer- 
smith Borough Council report an increase of load from 4,772 
to 4,850 н.р., and at Luton an increase of 220 Н.Р. has been 
made by the adding of another 33 motors ; the maximum 
demand is now 1,064 kw. The group driving at Luton amounts 
to 1,800 н.р. and the individual driving to 426 н.р. The Bristol 
Corporation pursues a progressive policy. During the past 
quarter 500 н.р. has been added to the mains and the number 
of motors increased to 1,308 from 1,250. The maximum 
demand 1з 2,725 kw. и 
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IHE ORIGINAL CENTRAL BATTERY SYSTEM. 


Write for new 
Illustrated Bulletin, 
4004 H. 


WESTERN ELECTRIC COMPANY, LTD., 


Norfolk House, Works: 
Victoria Embankment, W.C. North Woolwich, E. 


LONDON, 
And at Sydney and Johannesburg. 


THE TALKING AND RINGING QUALITIES 
OF WESTERN ELECTRIC TELEPHONE 
SETS АКЕ UNEQUALLED FOR BOTH 
LOCAL AND LONG DISTANCE TELEPHONE 
SERVICE. 


NORTH WOOLWICH WORKS, 
THE LARGEST TELEPHONE MANUFACTURING 
PLANT IN THE UNITED KINGDOM. 


HIGH C.P. “METALLUM ” LAMPS. 


In a new list issued by the Brush Electrical Engineern g Со. 
we notice details of the ‘ Metallum” lamp in high candle- 
power sizes. "These are noteworchv on account of the special 
supports adopted for ihe long filaments. The lamps have а 
round bulb and are supplied for voliages from 100 to 260. The 
candle-powers range from 100 то 1.000, in 100 c.p. steps to 
400; bevond this there are two sizes of 600 and 1,000 c.p. 
The approximate energy consumption is 1 watt per candle- 
power. 


A NEW BED WARMER. 


We have received advance details of а new bed warmer 
which is intended for use on electric light circuits. It is being 
put on the market by Messrs. Frampton & Paine, who state 
that it is better, cleaner, and more convenient than any hot 
water bottle or other bed-warming appliance at present in use. 
It is quickly heated as soon as current is turned on, and gives 
out a uniform heat, which is maintained while the warmer is 
on'circuit. А simple form of heating element is used and its 
life is stated to be 1,000 hours; when burned out it can be 
replaced at а cost of 9d. The list price of the warmer is 10s. 6d., 
including 4 yds. of flexible and an adapter. Full details can 
be"obtained from Frampton & Paine, 29, Old Queen-street, 
Westminster, London, S.W. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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SOME ELECTRICAL QUERIES. 


Can it be arranged for Mr. Havdn Harrison to read his 
Street Lighting Paper before the Institution of Gas Engineers ? 


When wil the railwav companies introduce electric 
cookers on their kitchen cars ? 

Was electrie power actually ш use in the ill-fated Pretoria 
Р at the time of the disaster ? 


Is it possible that, on the grounds that “ Enough is as good 
as à feast," the Westminster City Council forbid the erection 
of flame ares in Piccadilly Circus ? 


Will the electric boot polishers to be erected in Fulham be 
“ 1d.-per-foot-in-the-slot " machines ? 


Which of the `` Two Good Things " on the Bastian Heating 
Syndicate’s new post card requires the greater amount of 
energy ? 


Why were no electrical T—r—f R—f r—rs included in the 
New Year Honours list ? 


Will the dimmer switch become popular ? 


Have vou tried a holophane pine?  (Thev are first glass ! 
Henessey, please.) 


Will the tide of electrical pocket diaries and note books con- 
tinue to flow ? It is, surelv, a sign of improving business. 


What will Walthamstow now do with its gas plant * Why 
not offer it cheap to the local gas authority ? 


Does the electrical contractor care what happens * 


Are not the London police in need of a little electrification ? . 
Will Mr. Tapper kindly offer his services ? | 


What is the Balsillograph ? 
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The Sterling Telephone & Electric Co. Ltd., 200, PSS Thames Street, ВА. Е.С. Works: Бобрка Essex. 


*FLEXALITE " CANDLE. 


The electric candle lamp suffers a great deal from the fact 
that it is usually held rigidly in the socket of the candlestick. 
Breakages of the opal tube and also of the lamp filament, 
especially if it be a metal one, are frequent, and the user is 
apt to get tired of the maintenance of his electrical imitation 
of the most primitive of illuminants. The “ Flexalite " of the 
Sun Electric Co., 118-120, Charing Cross-road, London, is 
to obviate these troubles. The flame candle lamp and opal 
tube of the original are retained, but the mountings of the two 
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* FLEXALITE" C'ANDLES IN BRACKET, SHOWING HOW CANDLE WILL | 
YIELD то SIDE PRESSURE, 


are quite new. The circuit wires are brought into a china base 
at foot of the opal tube. Round this is a self-centring spring 
collar, and also an adjusting collar on which the tube rests. A 
flexible expanding spring acts both as conductor and shock 
absorber, and it is so mounted in the tube that the latter can 
be canted to a wide angle, but will return to a vertical plane 
when released. The adjoining illustration explains the action 
of the device, and shows it mounted in position. The '*Flexalite" 
is of English manufacture and can be obtained for all circuits, 
the prices being very moderate. 
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STARTERS FOR SQUIRREL-CAGE MOTOR», | 

ьм 

Several forms of starting арат for squirrel-cave тея 
phase motors are listed by Messrs. Siemens Brothers Dynamo 
Works in a catalogue which has just been issued. Fig. I shows 
an auto-transformer suitable for two or three- -phase motors, 
and this can be obtained in standard sizes up to 80 в.н.р. and 
600 volts. These transformers consist of two single-phase 
transformers with а step-switch above them, and immersed in 
oil in a cast-iron case. The starter is operated by a handle to 
which is attached a pointer that indicates the various positions 


Fic. 3.— SrTAR-DEr. TA Оп, 
SWITCH. 


Fia. 2.—STAR-DELTA AIR BREAK 
SWITCH. 


of the switch. The transformers are only in circuit on the 

" starting " position; the motor then receives approximately 
one-half voltage. In the “running” position the stator 
receives full line voltage, and in the “ой” position, both 
motor and starter are disconnected from the line; it is im- 
possible to switch on in the wrong direction. 

Fig. 2 shows an air-break star-delta switch. These switches 
are listed for currents up to 100 amperes at 650 volts, but 
larger sizes also are made. They are a special form of triple- 
pole knife switch so arranged that when in the “ off” position 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— | 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
ANDi COOKING MATERIAL, &oc. 
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the motor is isolated from the mains. All sizes are mounted on 
a slate base with or without non-interchangeable “ Zed ” 
cartridge fuses ; a sheet-iron protecting cover can be obtained, 
or the switch can be fitted into a cast-iron switchbox. A small 
drum-type switch with or without “ Zed ” fuses is made for 
starting small motors up to 1 н.р. It is provided with a cast- 
iron cover, cannot be switched on in the wrong order, and can 
be operated frequently. ч 

Standard oil-break star-delta switches (Fig. 3) can be 
obtained for capacities up to 50 amperes at 3,300 volts. They 
are of the oil-immersed drum type. A stop is provided to 
prevent the star position from being over-run when starting 
up, and the switch can only be left permanently in either 
“ delta " or “ off" positions. When т the latter the motor is 
completely separated from the mains. These switches can be 
obtained for wall or floor fixing, and with or without overload 
and no-voltage releases. 


PORTABLE FREQUENCY INDICATORS. 


The,resonance frequency indicator is now well known. It 
1s, further, appreciated because of its simplicity and indepen- 
dence of voltage variations or the wave forms of the circuit. 
The vibrating reeds are not affected by external magnetic fields, 
and’ the accuracy of the instrument is maintained for many 


LARGE PORTABLE FREQUENCY INDICATOR, WITH DEVICE FOR DOUBLING 
THE RANGE. 


years. Each reed is fitted with a broad indicating tip which 
can be easily read against the scale. The full amplitude of the 
swing measures 17 mm. with a reed 7 mm. wide. We illus- 
trate a pattern of portable frequency meter made on this 
principle (Frahm's patent) by Siemens Bros. & Co. These 
instruments are supplied with ranges from 7-5 to 140 cycles 
per second. The reed is provided for each half period for 


MORDEY-FRICKER ELECTRICITY 
METER Со., Ltd., 


62, Victoria Street, Westminster, London, S.W. 


Tele. Address: “‘SHADOWLESS Lonpon.”” Telephone No. : 222 Victoria. 


METERS. 


A.C. ENERGY. 
D.C. AMPERE-HOUR. 
D.C. & A.C. PREPAYMENT. | 


DIREKTON MOTOR 
STARTERS, 


CAN BE SWITCHED DIRECTLY ON. 
No oporating skill roquirod. 
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ENGINEERING INSTRUMENTS LTD., 


Sole London | Sole Agents for 
Agents : SKERNE WORKS, Sootland : 

POOLEY & AUSTIN, | В. STEEL & C0., 

25, victoria ST., DARLINGTON. ватн street, 
S.W. ^. CLASCOW. 


frequencies between 30 and 80 cycles per second, for everv 
whole period for frequencies between 80 and 140 per second, 
and for each quarter period for frequencies below 30 cycles 
per second. The instruments are supplied for voltages from 
90 to 300, and terminals are fitted for pressures for 65, 100, 
130, 180 and 250 volts. Ву means of a milled screw the bridge 
piece carrying the reeds can be adjusted +20 per cent. for 
obtaining readings at intermediate pressures. 


SEVERE TESTS OF A TUMBLER SWITCH. 


The Sun Electrical Co. inform us that they have submitted 
the tumbler switch shown in the illustration to a number of 
severe tests. "The feature of the switch is the use of a roller 
contact which acts as a btidge piece between the two fixed clip 
contacts. This roller is free to turn 
under the action of the switch. The 
switch is normally rated at 5 amperes, 
and has been tested on a 3-ampere 
200-volt circuit 40,000 times; or a 
9-ampere 200-volt circuit it was 
broken 10,000 times, and with no-load 
it was also actuated 40,000 times. 
In the first and second cases the 
surfaces of the roller are brightly 

Sux TUMBLER Switcu. polished, indicating that by the turn- 
ing action a good contact can always 
be assured. In the last case the polishing action was not 
noticeable. This serves to support the theory that the rolling 
contact only turns when the circuit is actually broken. These 
are very severe tests for a.switch, and from а personal examina- 
tion of the specimens we can speak highly .. the action of the 
switch in question. 
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CALENDARS, DIARIES, &c. 


The tide of diaries and calendars still continues as strong as 
ever. and the fertility of the various publicity managers in 
this direction 15 well displaved. In the various departments 
of our business we find a use for most of these interesting 
reminders of the passage of time. 

В.Т.-Н. Colliery Calendar.—One of the most practical calendars 
that has reached us recently is that issued by the B.T.-H. Co. It is 
intended to direct special attention to B.T.-H. products in the shape 
of turbines, generators, switchgear and motors for colliery and mining 
service. The calendar is of ample size, and a tear off sheet for each 
month is provided. The dates of the current month are very boldly 
displayed, but at opposite corners the days of the past and future 
months are set out. This feature should ensure a wide use for the 


calendar. The printing is excellent as is also the colour scheme 
adopted. Copies will be supplied on request to the Publication 


Department, Rugby. 


Brush.—The daily tear off calendar issued annually by the Brush 
Electrical Engineering Co. is this year as useful as ever. Some doubt 
may he entertained as to the subject of the coloured picture over the 
tear off tabs. If it is intended to he a brain stimulant it should 
achieve its object quite easily. The lack of title line should add to 
the interest. We shall miss the Shakespeare quotations on the 
tabs this year. 

G.E.C. Desk Diary and Blotter.—The refills for the desk diary which 
the General Electric Co. issued last vear have been available some 
little time. They should fill just that want on the desk which is 
always felt by the busy man. The blotter is another seasonable 
gift which has been prepared with an eve to utilitv. It consists of 
а wallet with openings for papers, letters, &c.. and into the fold is 
laid a goodly supply of large blotting leaves. "This should be very 
useful to contractors and electricians who have to keep their corre- 
spondence within small compass. 

Pope Lamps.—The calendar issued by Pope's Electric Lamp Works 
lacks nothing as an attractive and readable article. The figure of 
Pharaoh and the pyramids has been adopted to convey the idea of 
endurance in Pope Lamps. 

Western Electric. —4 neat and convenient wall calendar is being 
issued. "The tear off sheets cover a month, and the figures are legible 
at a good distance. А general view of the company's Woolwich 
works surmounts the calendar, &c. 
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Nalder Bros. d: Thompson.—The calendar from this firm, though 
it is devoid of colour blocks and designs is always in demand because 
it is what it claims to be—a calendar-—and not condensed edition of a 
catalogue with the calendar thrown in. 

Johnson d: Phillips.—A waistcoat pocket engagement book and 
dairy is the New Year gift of Johnson & Phillips. and it should be 
welcomed by all who find it necessary to be reminded of appoint- 
ments, &с. The cover and diary pages are devoid of advertising 
matter, a most commendable feature of the gift. 

Jubbs’ М е1а1.— tear off wall calerdar is to hand from this Leeds 
firm, and its principal feature is a photograph of the exhibit of Jubbs' 
metal at the Printers Exhibition. "The gentleman on the left evi- 
dently reflects the prosperity of the firm. 

Chas. Blume.—Sheffield makes a speciality of insulating varnishes 
and enamels, and the merits of these are set out in а neat wall calen- 
dar. Several classes of varnish and enamel are offered, and fuller 
information to that given in the calendar can be obtained from a list 
which has just been issued. СИГЕ. 

" Геппег ^ Sovereign Purse. —We have received "from Messrs. 
Venner & Co.. a small leather sovereign purse together with a pamphlet 
explaining the reason of what may seem an extraordinary gift to 
electrical engineers. "There are nine spaces in the purse. and those 
not filled with gold may be occupied by postage stamps. Our only 
regret is that Messrs. Venner did not act upon their original idea of 
sending the purses out filled. Our subscription to the Institution 
and— well. to other things will soon be due. CES 

Е.Р.8. Diary Pad.—The 1911 edition of the E.P.S. diary pad is 
again to hand, and will be welcomed as a useful servant on the 
editoria] desk for the next 12 months. "The cover of the diary is 
tastefully got up in maroon on an aluminium ground. a combination 
which should wear very well. The contents of the diary in so far as 
they relate to the E.P.S. products have been brought into line with 
the company's latest designs, and the information will undoubtedly 
be found of considerable value, particularly to users of battery plant. 
The diary pages are interleaved blotting. as before, and have the 
distinguishing merits of being entirely free from advertising matter. 
At the head of the diary is the usual monthly calendar slip, which can 
be easily changed as required. The method of production of the 
diary pad is an advance upon previous issues, and we do not doubt 
that the resources of the Electrical Power Storage Co. will be taxed 
to the utmost in meeting a large demand. With the diary and 
calendar is combined a blotting pad of the same generous proportions 
as in former years. 
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ВАМТАМ CIRCUIT BREAKERS. impossible to close the breaker. А tripping device is fitted on 
———— the side opposite the closing lever, which can either be used bv 
A new totally enclosed triple-pole bantam type circuit- turning in one direction to hold down the overload coils or in 
breaker suitable for A.C. three-phase motor circuits from the opposite direction for tripping the breaker. 
5 H.P. to 50 н.р. is being put on the market by George Ellison, By opening the no-voltage coil the breaker can be used es an 
emergency switch, operated from a distance by means of а 
push-button. "There should be a good market for this туре of 
triple-pole circuit-breaker, especially where plain rotor starters 
have been installed, with a separate triple-pole switch and fuse 
as а protection. By installing this breaker in place of the 
switch and fuses complete protection is given against no-voltage 
as well as overload. The gear is of solid and substantial con- 
struction, and is not expensive. Full details will be supplied 
on request. 


aa "т SOME ELECTRICAL QUERIES. 


Will the Institution now prepare the details of a * bouncing ” 
test for arc lamps ? (See p. 111 re “ Excello " lamps.) 


Is it true that the saving in golden sovereigns effected during 
four months on the Bakerloo by the use of T*nt*l*m lamps has 
proved an eye-opener to the “ Piccadilly” people? 

Will gas engineers take the tip from ** The Generators," and 
proceed to form a coterie of select “ Gasometers ” ? (p. 113.) 


Will the Palladium shortly change its name to the ** Tanta- 
lium"? (One watt between turns.) 


Warstone-lane, Birmingham. These breakers are fitted with A contemporary states that “ the electrical industry is like 
two overload and one no-voltage release. They cannot be а woman with & past—no one believes in the possibility of 
closed unless voltage is on, and when the cover is open it is regeneration. . What about Jandus ? 


ELLISON BANTAM 
Circuit BREAKER IN 
InoN CASE; 


TOWN HALL LIGHTING 


All Voltages 2i 


2 to 260. 


All 6.?.s 
1 to 1,000. 


The ‘Town Hall, Leeds, illuminated by OSRAM lamps, 
some 1,020 lamps being installed. 


The General Electric Co., Ltd. bead 67, Queen Victoria St., London, Е.С. 
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Telephone : GERRARD 869. Telegrams: "SIEMBRALOS, LoNDcN.'' 


Supplies Dept. : 39, UPPER THAMES STREET, В.С. 


| Telegrams: ‘‘StzMoTOR, LONDON.” 


BRANCHES : 
SHEFFIELD CALCUTTA —— SINGAFORE — SYDNEY 
BRISTOL MANCHESTER — JOHANNESBUR3 BOMBAY Pe NANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RINGOON TORONTO 


Telephone: Lonpon Watt 8270. 


BIRMINGHAM GLASGOW 


THE “KLAXON” HORN FOR MINES. 


Those of ou: readers who are fortunate enough to possess 
motor cars which are fitted with the “ Klaxon " horn will be 
familiar with the ear-piercing sounds which this is capable of 
emitiing. The device is of simple construction, and for its 
novelty alone "should appeal to engineers. It comprises а 


Fig. 1.—SKELETON VIEW OF 
ELEcrTRIC ** Kiaxon’’ Horn. 


Fias. 3AND 4. HaAND.OPERATED 
“KLAXON” HORN. 


small motor, the armature of which is placed in a vertical plane, ` 


and the upper end of its shaft is extended a matter of 6 in., and 
fitted at the extremity with a steel disc having a regular num- 
ber of projecting teeth. These are revolved at а high rate of 
speed—the motor runs at 3,000 revs. per min.—and in turning 


_ with an annular clamp. Fig. 1 makes t 


they strike against а vanadium steel anvil, which b: eed 
secured in the centre of à с et ues PA : 1: ae 
1 und the circumterence ¢ 
phragm is securely fixed ro Е 
{есу clear. The horn for the dispersion of the sound is placed 
immediately in front of the diaphregm, and 1; may be of any 
. desired length according to the purpose for which the horn 15 
required. Fig. 2 is an illustration of the complete instrument 
with a long pattern of horn for the transmission of sound over 
long distances. The motor can be operated from a battery 
circuit of 4 or 8 volts, but the motors can be supplied for opera- 
топ on 110-volt circuits. 
Up to the present the “ Klaxon " horn has been used prin- 
cipally in the motor car and motor boat worlds, but its sphere 


Fic. 2.—GENERAL VIEW or ELECTRIC “ KLAxon’”’ Horn. 


of utility is by no means restricted to these two particular 
applications. For industrial service it can be employed as a 
hooter for sounding the hours for the workmen. In this con- 
nection we understand that some experiments were recently 
carried out in the rivetting shop of a large boiler works. The 
fiendish din in one of these shops cannot possibly be described, 
and the men themselves are practically all deaf. Previous to 
the introduction of the “ Klaxon " horn it was next door to 
impossible to ring off the men. By the use of two “ Klaxon" 
horns, one at each end of the shop, it will now be possible to 
make the men understand that it is time to go to dinner or to go 
home. 

For mining service the horn should fill а long-felt want, both 
for signalling purposes and the emission of warning sounds. We 
understand that steps are being taken to introduce the 
“ Klaxon " horn into this field. 

In addition to the electrically-operated pattern referred to 
above, а hand-worked design has been got out. Illustrations 
of the interior and exterior of this are given in Figs. З and 4. 
Further details of this horn can be obtained from the Klaxon 
Co., Gt. Marlborough-sireet, London, W.C. 


ND BELFAST ELECTRICAL EXHIBITION. 


(А "prominent exhibit at the Belfast Electrical Exhibition 
which opened on the 9th instant, for 14 days, at Ulster Hall, 
Bedford-street, Belfast, is to be found at the Siemens stand. 
comprehensive display is made of “ Stannos ” wires and 
“ Kalkos " conduits for domestic and exterior wiring purposes. 
New types of '* Stannos " joint boxes are shown, and also the 
p ^ o a PES 


PROMETHEUS 


ELECTRIC HEATING & COOKING. 


London Showrooms: 


g, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., LTO. — 


SALOP ST. WORKS, BIRMINGHAM. 


t 


но Б. ——— 


аа 


TT SUPPLEMENT to *' The Electrician," January 13, 1911. 


" Victor" Arc Lamp with Shop 
Window Reflector. 


é 6 @ | 99 
Victor 
Arc Lamps 
for Effective Lighting 


Are extremely simple in construction—the 
only moving part being a magnetic clutch 
which feeds the carbons and strikes the arc. 


. The current consumption per candle power 
15 exceptionally low, owing to the high 
voltage emploved across the arc. 


Large numbers are giving every satisfaction 
in foundries and other places where the con- 
ditions are against successful operation. 


W/rite for Prices. 


The Electric & Ordnance Accessories Co., Ltd., 


Aston, Birmingham. 


Ы 


special ".Stannos"' service box for mounting on the outside 
of a building for service cables, and for branching off “ Stan- 
nos" feeders for the supply of rows of houses. There is а 
goodly selection of artistic electric light fittings with “ Tan- 
talum " and “ Onewatt" lamps, heating and cooking appa- 
ratus, vulcanised indiarubber wires and cables, jointing 
material, Obach and Hellesen dry cells, “ Zed” fuses, 
holophane glassware, and other apparatus of general interest. 


SEVERE TESTS OF AN ARC LAMP. 


In the ordinary course of its natural life an arc lamp is sub- 
mitted to many severe tests at the hands of both the electrical 
contractor and the consumer. Аз а rule, however, the lamp is 
spared such severe shocks to its constitution as would be occa- 
sioned by dropping it on to the floor from a considerable height. 
In any event this form of amusement is not frequently indulged 
in by either of the above-mentioned parties. It is interesting 
to note, however, that an “ Excello " arc lamp has survived 
what we may call a “dropping” test which was recently 
applied to it quite involuntarily. The Union Electric Co. write 
us to say that one of their engineers reports that he was recently 
arranging to start up а number of lamps which he understood 
had been slung up. Оп his arrival, however, the lamps had not 
been erected, but the wireman was at work on an overhead 
crane pulling up the lamps with a light rope. The crane was 
electrically operated, but the controllers were worked by hand 
from the floor. One of the lamps was raised about half way up 
when the man on the ground instead of travelling the crane, 
pulled the wrong cord and traversed the crab. This move- 
ment cut the rope which was supporting the “ Excello " lamp, 
and it dropped from a height of about 18 ft. on to the wood- 
block floor. The engineer’s report goes on to say, in rather a 
naive fashion, that the floor was cut a bit. He further states 
that on examining the lamp he found that the striking rod was 


slightly bent and the economiser broken, but no further damage 
was done, and the lamp was put on circuit inside half an hour. 

This speaks well for the solidity of the construction of the 
“© Excello" lamp, particularly as with lamps of the flame 
pattern it is not ап uncommon practice to make the stay rods 
between the top of the lamp aud the economiser ring of brass 
tube. 


REYROLLE OIL-COOLED STARTERS. 


Messrs. А. Reyrolle & Co., Hebburn-on-Tyne, are putting on 
the market a line of small starters which are fitted with a 
no-volt release magnetic blow-out on all steps and also have oil- 

cooled resistances. Ап 


illustration of one of 
these starters is given 
herewith. Ме under- 
stand that they are suit- 
able for frequent opera- 
tion, and that the wear- 
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cheaply renewable. Any 
clean transformer or ma- 
chine oil may be used 
in the tank. Pamphlet 
No. 93 gives full details, 
and lists two sizes of 
starter, one 1—14 H.P., 
which measures 4} in. 
TARK TO BE FILLED wide by 81 in. high Бу 
ТВ OIL BEFORE 3$ in. deep; one 2 H.P. 
| pattern, 5} in. by 15 in. 
| by 4jin.; the weight 

of the starters being 
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POPE'S ELECTRIC LAM 


Telegrams : “PLANETARY LONDON." 


д - --- 2 > 


FERRANTI 


Ltd. 


| YTHE ROAD, WILLESDEN 
P CO., LTD., = LONDON, N.W. сс; 
Telephone : 70 HAREESREN 
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ELECTRICAL INSTRUMENTS 


EDGEWISE, SECTOR AND ROUND PATTERNS. 


"d 


MOVING IRON. А 

SY FOOL PROOF 
MOVING COIL x DUST PROOF 
AND INDUCTION $ WATER PROOF 
AMMETERS. Cover cannot be 


opened until switch 
is off. 


Switch cannot be closed until 
cover is shut. 
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HOLLINWOOD, LANCASHIRE, and ХЕР ENGINEERING INSTRUMENTS, 
SKERNE WORKS, 


78, KING STREET, MANCHESTER. | GARHLINGTON:: 
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*THE GENERATORS." 


Frascati's was brilliantly illuminated on Friday evening last 
by the output from 66 generators which were temporarily 
installed in the Alpha room. Specifications of individual 
generators were not forthcoming, but we can vouch for their 
capacity and the mainienance of revs. per min. within guarantee 
limits. Apart from the illumination of the restaurant the 
maximum demand during the dinner hour was well sustained 
by the running of all the machines in parallel, and a slight 
increase in the forced lubrication pressure. Four boosters were 
kept busy smoothing out the peaks. Аз far as we were able 
to gather from a glance along the switchboard, at the top of the 
engine room, the circuit breakers were all tied in for the 
occasion. After the dinner peak had subsided the feeders 
were carefully discharged through liquid resistances. Generator 
Harrison was constantlv on circuit, and was evidently coupled 
to a big “ reciprocator," judging by the frequent hammerings 
of one of his big ends. There was a popping of circuit breakers 
towards the close of the evening, and bv a late hour most of the 
generators had been successfully brought to rest. We under- 
stand, however, that some of the turbo-driven sets were not 
shut down uniil the following morning. There were no branch 
fuses blown during the course of the running. 

The foregoing sums in technical terms the doings of “ The 
Generators " last Friday evening. The gathering, which is the 
second arranged by the ` 66," was a most successful function, 
and the concert succeeding the dinner reflected great credit on 
the organisers. The items were all so superlatively good that 
we cannot single any one of them out for special commendation. 


A LARGE HAULAGE MOTOR. 


We give an illustration herewith of a 400 н.р. motor built by 
the Lancashire Dynamo & Motor Co., and installed under- 
ground in the Murton Colliery of the South Hetton Coal Co. 


a | , 
* 


bur. 
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800 H.P. HAULAGE MOTOR. 


Durham. The haulage gear to which this motor is connected 
is described in the article on the North-East Coast Power 
Supply, in another part of this issue. The motor is operated 
direct on а 2,000-volt three-phase circuit, and is installed in the 
workings at some distance from the underground substation. 
The motor is of standard `* Lancashire ^ construction, and is 

tted with internal slip-rings. This allows of the fixing of the 
pinion to the armature shaft. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


H.T. MINING SWITCHGEAR. 


In another part of this issue we show how a supply of 
electrical energy at high pressure to collieries and mines is 
being given by the North-East Power Companies. Much of 
this power is now supplied to motors which are directly 
connected to high-tension circuits. In such cases the switch- 
gear must be safely enclosed, and also be capable of withstand- 
ing rough usage at the hands of colliery workmen. 


Н.Т. IRONCLAD SwrircH PANEIS. 


The Union Electric Co., Park-street, Southwark, London, 
S.E.. have developed а number of patterns of high-tension 
gears for mining service, and these are of considerable interest. 
We illustrate herewith a tvpe of ironclad gear which is totally 
enclosed, and is designed for voltages up to 3,000. The 
internal connections are all carried on porcelain insulators and 
are only accessible when current is cut ой. The switches are 
of the oil-break pattern, and have automatic overload of no- 
voltage release. Instruments are included on pillar mountings, 
and a whole panel can be withdrawn readily from position, 
but only after the main switch has been opened. 


COLLIERY CABLES. 


The all important link in colliery power supply between the 
mains and the motors is undoubtedlv the connecting cables. 
Great improvements have been made of recent years which 
practically obviate the risks of 
breakdown which were at one 
time all too frequent. Messrs. 
Henleys inform us that their 
" Lamine" conductor three- 
core cables are much used for 
coliery power supplv. In the 
Newcastle and Durham colliery 
district they have supplied some 
124 miles of this patent conductor, 
and as &а matter of interest we 
reproduce a sectional view of 
one of the sizes. 


SECTION OF “ LAMIN.E" CABLE. 


H. WEIDMANN, 


RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. 
(See larger Advt. last week.) 
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ctric Co. Ltd., 200, Upper Thames Strest, London, Е. Works:,Dagenh am, Eésex.. 


SIMPLEX MEASURING INSTRUMENTS. 
"EN ILI 

A catalogue dealing in detail with various kinds of measuring 
instruments has been issued by Simplex Conduits (Ltd). 
Switchboard and portable instruments are included, the former 
comprising moving iron voltmeter and ammeters, moving coil, 
hot wire ammeters and voltmeters and dvnamometric watt- 
meters. The portable types are similar, with the addicon of 
galvanoscopes and wheatstone bridges. The accuracy of the 
moving iron instrument, which is the cheapest form, is stated 
to be within 1 per cent., this being due to the lightness of the 
moving element and the use of jewelled bearings. We under- 


TERMINALS OF SIMPLEX INSTRUMENTS, 


stand that the moving coil, hot wire and dynamometric types 
are correct within 1 per cent., this accuracv being unaffected 
by temperature errors. All types are also guaranteed dead 
beat. The moving iron voltmeters are fitted with an addi- 
tional resistance seven times the ohmic resistance of the copper 
bobbin, whilst the moving coil voltmeters have a resistance of 
10,000 ohms per 100 volts. 

All instruments are guaranteed for 12 months in respect to 
material and workmanship, and are repaired free of charge 
should any defects arise from these causes. 

‚ The switchboard instruments are of a flange type, with open 
dial or cast-iron type, and have special interchangeable ter- 
minals to allow of the use for back or front connections. All 
voltmeters may be calibrated to read in ohms at a slight addi- 
tional charge. Inquiries for catalogue should be addressed to 
the Testing Department, Garrison-lane, Birmingham. 


H.T. TELEPHONES. 


The extension of overhead transmission lines in this country 
and their proximity to the ordinary telephone lines has intro- 
duced the necessity for a {уре of telephone which shall have 
efficient protective devices both for the user and for the instru- 
ment itself. Messrs. Siemens Bros. & Co. send us particulars 
ofa special high-tension telephone which is of the bridging type 
and is designed for use in proximity to high-tension circuits. 
It also enables the telephone wires to be run on the same ole 
as the transmission lines. We give an illustration of the m 


ment herewith. The telephone 
lines enter the instrument at a 
point arrester which is capable 
of conducting heavy hghtning 
discharges to earth. The lines 
then pass through two retar- 
dation coils which ате a safe- 
guard against the passage of a 
residual discharge. The circuit 
is then led through two high- 
tension non-arcing fuses, which 
blow if the line is crossed with 
а power circuit. Bridged 
across the fuses 1s a vacuum 
arrester, which short-circuits 
the telephone instrument 
should there be a P.D. arise 
between the lines. A com- 
bined spark-gap and vacuum 
arrester with a heat coil com- 
plete the protective devices. 
These arresters are very sensi- 
tive, and will operate at 
300 volts. The heating coil is 
arranged to fuse at 0-3 am- 
pere, and is intended as a 
protection against ‘sneak ” 
currents. These latter mav 
be only small, but if thev are 
allowed to flow for a prolonged 
period they may do serious 
damage. 
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MORE CALENDARS. 


FERRANTI LiMITED.— The wall calendar issued by Ferranti 
Limited this year is a monthly tear-off sheet mounted on a fumed oak 
board which is impressed with gold lettering of the name of the firm. 
A neat illustration of the company's non-metallic motor-starter 
forms the centre-piece of the calendar. 

W. Н. WiLLcox & Co. are sending out their date remembrancer for 
1911, which is also a reminder of the numerous products of the firm 
in the way of lubricating oils and plant requisites. The monthly 
tear-off sheets are appropriately studded with illustrations of boiler 
mountings, injectors, pumps. oil cans. oil filters, &c. 

MavoR & CouLsoN's calendar is a hardy annual, and though a little 
late this year is as welcome as ever. It comprises monthly tear-off 
sheets with large half-tone illustrations. which show the company 3 
principal produets. 

ATLAS METAL & Focnpry Co. have an eye to the future in their 
perpetual card calendar. It is a striking production, with the adver- 
tising matter displayed in a dignified manner. 


1 


SIMPLEX GONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
| Manufacturers of— 
| CONDUITS, CABLES, ACCESSORIES, FIT- 
| TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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No Temperature Coefficient. 
Contains no iron. 
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Wire wili not Rust or Perish. 


The only Material of its kind Manufactured т England. 
== Used largely and Specified by the Admiraity. —— 
Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


SHEET. 


ВАВЕ. COVERED. 
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Makers : 


HENRY WIGGIN & СО., Ltd., 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


Telegrams : “’ WIGGIN BIRMINGHAM.” 


| Agent: LIONEL ROBINSON, 
9 3, Staple Inn, London, W.C. 


Telephone: 6323 HOLBORN. 
Telegrams: ‘‘FERRYOOM, LONDON." 


SLIP-RING MOTOR STARTERS. 


Messrs. Siemens Brothers Dynamo Works make several types 
of starters for slip-ring induction motors. Fig. 1 shows a 
totally-enclosed starter for floor fixing. These starters are 
made in three types, viz., open, protected and totallv-enclosed. 
They are for connection to the rotor circuit and comprise a 
switch and metallic starting resistance. Thev are made in а 
number of standard sizes for, moior outputs up to 250 B.H.P. _ 
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Fic. 1l.—SiEMENSs TOTALLY Fic. 2.—SriEMENS 100 в.Н.Р. 
ENCLOSED STARTER WITH LIQUID STARTER WITH CRANK 


RELEASES FOR SLIP-RiNG AND Worm GEAR. 

Motors. 

The switch contacts are easily renewable from the front, and 
no soldered connections are used. The resistance consists of 
metal sirip insulated by mica and completely enclosed in a 
well-fitting cast-iron cover, excepi in the largest sizes, where 
grid resis;ances are used. | 


Standard sierters are suitable for starting on full-load once . 


e very 30 minutes. 


The smaller sizes (i.e., up to 45 в.н.р.) can be fitted with. 


overload releases (in two phases), and no-voltage release 


(between two lines) or with no-voltage release only, for connect- 
ing up to the stator circuit, and they can also be provided with 
a stator switch interlocked with the starter handle. The motor 
is then cut off from the supply when the starter handle is in 
the “ой” position, or when the release operates. The stator 
switch can only be closed when the full resistance is in the 
rotor circuit. 

These starters can also be supplied with step-by-step slow 
motion gear, provided that no releases or other devices are 
required. This device ensures a smart step-by-step motion, 
thus reducing sparking at the contacts, and prolonging their 
life, and prevents the motor being switched on too quickly. 

Specially large running contacts can also be provided to 
enable à comparatively small size of starter to be used with 
motors which are not required to start up on full-load torque. 
Starters for 50 H.P. to 175 Н.р. can be supplied with spark- 
diverter when required for heavy duty. In this device an 
auxiliary switch is provided, fitted with carbon contacts and 
magnetic blow-out; before the main brush bridges any two 
contacts, they are short-circuited through the auxiliary switch, 
which opens only when the brush is clear of the preceding 
contact. Sparking at the main contacts is therefore im- 
possible, and the contacts are subjected to mechanical wear 
only, thus greatly prolonging their life. The device also ensures 
the motor being switched on slowly, thus reducing risk of over- 
load during starting. 

All starters, unless fitted with slow-motion gear or releases, 
can be arranged for &istant operation through link-gear. 
Liquid starters are made for motor outputs of 25 B.H.P., 
100 в.н.р. and 300 в.н.р. respectively. Fig. 2 shows а 100 В.Н.Р. 
starter. The 25 в.н.р. starter has a single tank which forms 
the neutral point and should be earthed. The dipping blades 
are carried on an insulated spindle and are connected to the 
starter terminals. Starters for 100 в.н.р. and 300 в.н.Р. have 
three insulated tanks, each containing two fixed blades con- 
nected to the starter terminals. | 
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L.T. COLLIERY SWITCHGEAR. 


The necessity for the complete enclosure of all switchgear 
used in mines and collieries is now recognised. Power installa- 
tions put down years ago are being modernised in regard to 
switchgear, and brought into line with Home Office Regu- 
lations. We illustrate a typical ironclad switchgear for the 
control of medium and low-voltage power circuits, which is 
made by Berry, Skinner & Co., Upper Thames-street, London, 
Е.С. It is typical of their standard practice in switchgear, and 
includes the well-known Berry `` push and pull " fused switch. 
This has the advantage in colliery service of being fool-proof 
and shock-proof. No live contacts can be touched by the 
workman, and the circuit cannot be opened or closed with€the 


Foor-PRoor IRONCLAD COLLIERY SWITCHGEAR. 


cover open. For gate end work in collieries and mines the 
switch has considerable vogue, and in this connection it is 
supplied with wide machined surfaces on the box and lid. 
By this means a perfect joint is made, and gas and water are 
excluded from the interior of the switch. The switch can be 
used on circuits up to 600 volts, and is suitable for alternating- 
current and direct-current service. The three-phase switches 
are fitted with a pair of parallel guides for the switch motion, 
and either a round knob or stirrup pattern handle is used for 
operating purposes. In the illustration the different kinds of 
handle for the switch are clearly shown. 

A feature of the Berry switch is the use of mica and steel insu- 
lation for all current-carrying parts. This class of insulation 
has Hake efficient under all atmospheric conditions. It is 
unaffected by damp, is fire-proof and, what is of great im- 
portance in colliery service, it is mechanically strong and 
always stands up where porcelain and slate are of no value. 
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 TELEGRAMS-FREDENNIS LONDON. 


AN ELECTRICAL MENU. 


Electrical staff dinners are often made the occasion for a dis- 
play of wit on the part of publicity managers in the preparation 
of the menu. We append the following as a particularly good 
specimen perpetrated by Mr. С. б. Friedeberg at the Union 
Electric Co.’s staff dinner (informal) on Friday last. The 
introduction of the names of the principals and department 
heads will be noticed, and also the form letters, which are used 
to designate many of the company's products. The bibulous 
gentleman on the cover of the menu has distinguishing letters 
which, unfortunatelv, can only with difficulty be deciphered. 


MENU.* 
CHOKERS 
(various patterns). 
Ligtrp STARTERS. 
F.G.A....... Transparent pattern. 
Е.р.А....... Extra thick pattern 
| (Kckstra). 
BunNT-ovT SOLENOIDS 
with Agents' Sauce (in large 
quantities). 
Асто CUTOUTS. 
(well. Оха) 
with Compensators. 
Вотлву BoosTERS 
(Bantam type). 
ASSORTED PLANT 
prepared with DEW care, 
Champion's vinegar. and К.М. 
pepper (oh, Very Hot '). 
FREEZINGBERGS 
E.T.H. Cheddar of various fre- 
quencies (all are-mature). 
Moulberries ; Plums frem the 
original tree. 
TRANSFORMER OIL 
or KIRKOFFEE 
(in small tanks). 
* All dishcs fitted with depcsit free covers. 


| ANFORMAL. 
Aa al AEF 
INNER. 


and 3, SALISBURY COURT, FLEET STREET, in the City of 
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MIXED-PRESSURE TURBO А.С. GENERATORS. both pressures. and to give their full output when working 


condensing with a vacuum of 27-5 т., barometric pressure 
The mixed pressure turbine has come into considerable being 30 in. 
favour recently, and particularly so in industrial installations, Under any of these conditions of steam pressure an over 
which are especially suitable for these machines. A 500-kw. load of 25 per cent. for two hours, and 100 per cent. for five 
Dick-Kerr mixed-pressure steam turbine supplied to a colliery minutes, can be sustained. Each turbine is mounted on a 
in Scotland is shown herewith. combination base, and is complete with two bearings, and 
direct-connected to its alternator through a 
ер 5 flexible coupling. Each turbine has high- 
pressure and low-pressure main stop valves, 
high-pressure steam separator, governor, 
steam and oil gauge pipes, emergency device 
for stopping turbine when normal speed is 
exceeded by 10 per cent. (this safetv device 
closing the main turbine stop valve and not 
the throttle valve). oil receptacle and filter, 
direct-connected oil pump, separate steam 
oil pump for flooding the bearings before 
starting up, speed adjusting device, &c. 
The governor is very sensitive, and is 
based on a principle which allows steam to 
enter into the turbine in a continuous and 
steady flow, whether running on mixed pres- 
sure or on live steam, or when changing from 
one to the other. These turbo-alternators 
are designed to give 625 k.v.a. (500 kw. at 
80|per cent. power factor) at 3,000 volts, 
DickE-K ERR 500-kw. Mixkp. PRESSURE TURBO-(ENERATOR. (Bergmann System Turbine.) and 50 cycles when running at 3,000 revs. 
per min. The overload conditions are the 
The turbines are of the impulse type, and give 500 kw., with same аз for the turbines, and the temperature rise does not 
exhaust steam at 16 lb. per square inch, or with dry saturated exceed 70°F. above an air temperature of 77^F. after an eight 
live steam of 90 lb. per square inch, ог with a combination of hours’ run at full load. 
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The General Electric Co.,Ltd. LAMPS, «Ax S Lonan ЕС. 
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SIEMENS 


SPECIAL SWITCHES 


Automatic and mechani- 
cally - operated switches 
for hydraulic and com- 
p'essed air installations, 
printing presses, lifts of 


every description, &c. 


Address enquiries to 
Head Office. 


MANCMETER PATTERN TRI FING 
SWITCH. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Olfice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 862. Telegrams: "Sig«BRALOS, LoNDCN."' 


SurPLiES ОЕРТ. : 39. UPPER THAMES STREET, Е.С. 


Telephone: Lonpon Watt 8270. Telegrams: ''SigworoR, LONDON.” 


BRANCHES : 
SHEFFIELD CALCUTTA 
JOHANNESBUR3 — tOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTL: 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


MAGNETO CALL TELEPHONES. 


The manufacture of telephones and telephone apparatus has 
become а highly specialised branch of the electrical industry. 
It 13 onlv undertaken by firms who have confined themselves 
entirelv to the development and improvement of telephone 
apparatus and who have put down machinery specially 
designed for rapid and efficient manufacture. The Peel- 
Conner Telephone Works (Ltd.) тау be placed among manu- 
facturers of this class. From their bulletin No. 1, just issued, 
and which is devoted to the subject of magneto call telephones, 
we gather that they are prepared to supply modern telephone 
apparatus of every description. 


Fic. 1.—TRANSMITTER. 


The bulletin in question is, however, confined entirely to 
mayneto call instruments, and the detailed descriptions 
illustrations and diagrams which it contains make it practically 
a complete commercial treatise on the subject. . 

The attention which h^s been concentrated upon the finish 
of the various parts of their interchangeability is every where 


Fic. 2.—REcEIVER, 


118 


apparent in the pages of the list. We have selected a few 
tvpical examples of apparatus which well serve to bear out 
this point. 

Fig. 1 shows the P.-C. transmitter as used on all instru- 
ments. It gives the greatest volume of sound, clear articu- 
lation,and also takes a minimum of current. It is of the solid 
back type, with electrodes and carbon granules enclosed in a 
hermetically sealed capsule which protects the instrument 
from the influences of climatic changes. Heavy sheet brass is 


Fic. 23.—REcEIVER DISMANTLED. ° 


used, for the front and bridge. The carbon granules are of 
selected hard quality, and are seid to be free from dust and 
flakes. The front of the case forms no part of the circuit. 
Figs. 2 and 3 show the exterior and interior of a P.-C. receiver. 
This possesses several unique features. The shell is of solid 
brass coated with a tough black insuleting enamel stoved on, 
and,proof against chipping end flaking. This construction 
does away with the " broken receiver севе” eccount. The 


Fig. 5.—SwitcH Hook 1х 
POSITION, 


Fic. 4.—SwitcH Hook BEING 
REMOVED. 


permanent magnet end coils are held in 2 brass cup which 
slips into the enemelled metal shell. The latter is threaded at 
the bell end to take the ear cap, which is a special black 
composition, capable of hard wear. АП current carrying parts 
are well insulated from the case, end the permanent adjust- 
ment of the instrument is practically independent of temper- 
ature variations. D 

While on the subject of receivers mention may be made of the 
P.-C. hook switch. This is shown in Figs. 4 and 5. It will be 


T.» 


Fic. 6.—4-MaaNET GENERATOR, — __. 


seen that the hook of the switch is designed to be detachable, 
but while in place is securely locked in position. This feature 
13 accompanied by the further advantage that the hook can 
only be removed when the cabinet is opened, though 1t can be 
attached to the lever when the telephone is closed. This 
arrangement protects the switch during transit, and saves 


ШЕ, 


Our present designs are the result of 
many years experience in the manufacture 
of controllers, and embody features to be 


found in no other make. 


The illustration is of our largest size 
| | drum type controller, fitted with blow-out 
coil running right the length of the barrel. 
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CONTROLLERS 


for all conditions of service. 
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so that maximum effect is obtained on each OIM 


finger. 


| The Electric & Ordnance Accessories 
Co., Ltd., Aston, Birmingham. 
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packing space. The switch springs are of hard German silver, 
and are insulated from each orker by ebonite strips. Gold- 
silver alloy contacts are used, and these comply with G.P.O. 
standard. No part of the switch frame is in the telephone 
circuit, 

Fig. 6 illustrates а standard P.-C. four-magnet generator, 
which is substantially constructed of parts which are inter- 
changeable with similar patterns. The weight of this pattern 
is 6 lb. 6 oz., though а tropical set is made which weighs only 
41Ь. 1202. Three and five magnet generators are also 
manufactured. Each machine is provided with a reliable shunt 
action with springs of hard German silver, and designed to 
operate under all working conditions. 

A feature of the list, which should render it indispensable 
as a book of reference to telephone engineers, is the number 
of diagrams of connections for various styles of telephone cir- 
cuits. These are clearly lettered and figured and can be followed 
without the least difficulty. The printing of the list has been 
carried out on a good art paper and the half-tone illustrations 
are splendidly reproduced. It forms the first of a series of 
Peel-Conner publications and a file will, we understand, be 
issued at a later date to carry the full set of bulletins. 


ELECTRIC MOTOR VANS. 


The petrol-engined commercial vehicle has made rapid strides 
of recent years, and its success is indicative of the demand for 
rapid traction in this sphere. The electric motor van is, how- 
ever, the ideal for town service, and should come into greater 
vogue as the users of petrol vehicle become disgusted with 
its tendencies to breakdown. The electrically-propelled van 
here illustrated has recently been put into service by the India 
Rubber Co., of Silvertown, who are the manufacturers of the 
vehicle. It has a four-wheel drive, which gives a better 
tractive effort and greatly minimises the risk of skidding on 


LONDON —B^xTE*3 & CauNTER, 86. Charing Cross Road, 
W.C. Export Business: 28. Victoria Street. S.W. (С. S. 
Thomson). 

MANCHESTER—196. Deansgate. 

GLASGOW/— J. & A. ANDERSON. 231. St. Vincent Street. 

NEV/CASTLE ON-TYNE- J. Morey, Consett Chambers. 

NOTTINGHAM —F. $. MausrigLD. 197. Station Road, 
Beeston, Notts. 

NEWPORT (Mon.)—C. К. Ноосн. 7, Summerhill Avenue. 

BELFAST—J. WHA ey. 7, North Street. 

DI'BLIN—T. T. CLARKE. 41, Fleet Street. 


crease. There are two motors, one on each axle, and the con- 
troller is so arranged that the van can be driven on one motor 
only should the other fail. Special attention has. we under- 
stand, been paid to the electrical details to ensure the highest 
efficiency, апа we are informed the van has been running quite 
smoothly during the short time it has been in use. The India 
Rubber Co. state that they are prepared to build vans for 
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р d Уен 
^ TELECRAPH WORKS 
COMPANY, LIMITED. 


5 SHNERTOWN E. 


о —— 


‘ SILVERTOWN ”?” ELECTRIC Motor VAN. 


special work to suit purchasers requirements; to erect 
charging plant complete for any number of cars, io work from 
existing electricity supply, or from a self-contained generating 
set ; and to fit up garages complete with battery chargmg plant 
and necessaries for proper maintenance of battery and car. 
and to work out svstems of maintenance aud running generally 
to suit special conditions. Interested enquirers are invited to 
apply to the company at Silvertown for fuller details. 
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THE PERFECT IMITATION OF А WAX CANDLE 
FAITHFULLY REPRODUCING ITS GRADUATING 
TRANSPARENCY. 


FLEXALITE. 


The whole of the filament is ex- The price 1s lower than that 
posed and gives useful light. of any other similar fitting. 


One size only, but is suitable for 
any candle sconce and any opal 
tube 3 to 6 inches long. 


It is easy to fit, and the vertical 
position 1$ obtained instantly. 


Will withstand ап accidental Full particulars in pamphlet No. 
knock without breaking. 206 E. 


W THE SUN ELECTRICAL CO, LTD. 
118-120, Charing Cross Road, LONDON, W.C. 


— (€ PROMETHEUS 


REYRO LLE RADIATORS. 


A CHEAPEST AND BEST. 


- SEND FOR LIST OF NEW DESIGNS, LEAFLET No, 142. 
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№ 


dada 
NO їз No-load 
Liberal & i tf гг“ "x Release. 
Design. | № |. 
Magnetic P | 
Totally Blow-out | 19 6 GE 
Enclosed. on all : "Bi 
Steps. 
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| a 
MOTOR STARTERS 


Up to 2 H.P. at БОО wolts. 


No. 620. MATT'BLACK FINISH 


THE BRITISH PROMETHEUS CO., LTD., 


SALOP STREET WORKS, 
BIRMINGHAM. 


Pamphlet 95 gives full particulars. 


Works: HEBBURN-ON-TYNE, ENGLAND. 
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NORFOLK HOUSE, 
VICTORIA 

| EMBANKMENT, 

| LONDON, W.C. 


Central 2389. 
Phone ACen 5349. 


s METALIK ” METAL LAMPS. 


— 


We have been given an opportunity of inspecting a new 
type of vibration-proof metal lamp which Messrs. G. M. Boddy 
have had on the market for some little time. At their show- 
room in Gray's Inn-road, London, an apparatus has been fixed 
up to submit 10 100-volt “ Metalik " 
lamps ;to a series of constant shocks. 
The apparatus is driven by a small motor 
and consists of an irregular cam which 
raises and lowers a rocking arm on 
which the lamps are placed. We under- 
stand that the 10 lamps have been 
regularly submitted to this treatment for 
the past month and are still burning 
steadilv. "This particular make of lamp 
is specially suitable for use in mills and 
factories) where the vibration is severe. 
It is of considerable value in mill service 
in that it reduces the amount of power 
required for the lighting installation, a 
saving which is much appreciated by 
the mill owners. The lamps 'can be 
supplied for all voltages, although as a 
rule for mill service the lighting pressure 
13 low. 

Messrs. G. M. Boddy also inform us that they are putting 
on the market a new pattern of metal candle lamp which they 
are prepared to supply ‘or all standard voltages. This is a 
development which will Бе welcomed by hotel proprietors. 
restaurant keepers, and also by the general public, because it 


will bring the economical candle lamp into more general use. 
There should be a good demand for these lamps, and Messrs. 
G. M. Boddy will be pleased to show them at their premises in 
Gray’s Inn-road or would send full particulars on request. We 
give an illustration of some examples of “ Metalik” lamps 


herewith. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


Western £n 
TELEPHONES. 


aan ECan nae 


WORKS : 
NORTH WOOLWICH. 


Phone: East 1400. 
(5 lines.) 
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NEW TRADE LITERATURE. 


The Union ELECTRIC Co, send an attractive booklet entitled 
‘Night Pictures." This is a collection of illustrations showing 
the applications of Excello arc lamps to exterior illumination. 
The photographs have been carefully taken and are really 
works of art. The originals would look well in fumed oak 
frames, with a light gilt border. Most of the pictures represent 
street scenes in London, but there are one or two in the book 
which are taken abroad. In all the lighting effect of Excello 
flame arcs on the side walk is particularly striking. 

JANDUS CALENDAR.— We must compliment the Jandus Arc 
Lamp & Electric Co. on the calendar which they are issuing 
for the ensuing vear. It is a late comer but will have a front 
place. We are half inclined to give the sketch the simple title 
of “ Regeneration." The pencil drawing is reproduced with 
that warm yellow glow which we now associate with the 
Jandus flame arc, and the result is particularly tasteful and at 
the same time attractive. The picture is accompanied hy 
monthly tear-off slips. 


THE ELECTRO-HARMONICS. 


A feature of the last concert of the Electro-Harmonic Society 
(held on Friday last under the chairmanship of Mr. J. 
Tennant) was the introduction of an item in which a number 
of Dickens characters were impersonated by the artist. This 
turn might well be developed at future concerts and be appro- 
priately given an electrical aspect. The impresario might 
select a number of leading electrical men, but present them as 
transposed characters in his sketch. For example, Mr. Sea- 
brook as Mr. Leonard Tate, or even vice уегзй, would be a good 
curtain raiser. Мг. Koettgen as der Herr Simplex and Mr. Bar- 
field as Baron von Brimsdown might shine in the pas de deux. 

Messrs. Merz and Swinburne might be represented in an 
energising item entitled “ The Great Waste Heat Travestv," 
or " The Entropy of the Aeroplane." Mr. Haydn Harrison in 
"Street Gases; how recognised and avoided ” (limelight effects), 
would show to advantage also. 

Half-minute sketches could also be arranged while the 
violins or ’cellos were being tuned up. “ The Regeneration of 
Eck " could be well displayed with dioptric effects, and Mr. 
Brockie might present a ** Metro for an Oliver," just to spite 
theancient phrase. Мг. Bastian could bring the items to a close 
with а few more good things on the `* Harp-zalite." Ш these 
suggestions do not appeal to the Electro-Harmonic committee, 
perhaps Mr. Christie will bear them in mind for the I.M.E.A. 


SOME ELECTRICAL QUERIES. 

In view of the arming of the police, will a copy of Mr. 
W. Maurice's * Shot Firer's Guide " * be served out to the 
members of the force ? 

Will Sir Henry Wood take control of the musical programme 
of the Electro- Harmonic Society next session ? 

May we expect Mr. Marconi to preside at the next general 
meeting of the A.E.G. ? 

When does the Marylebone electric "bus come into service ? 

Has the G.E.C. arranged for specimens of its Coronation 
illumination designs to be preserved in the British Museum ? 

Who will be the political speakers at the Annual Dinner of 
the Inst. E.E. on Feb. 2nd. ? 


* In “The Electrician i Series of Standard Works. m 
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* UNION" MINING SWITCHGEAR. 


Switchgear for mining purposes has been made a subject of 
special study by a number of electrical manufacturers, and 
developments have resulted which are both interesting and 
instructive. 

We illustrate a * Union” board of the `“ Tredegar " pattern, 
as supplied to many of the leading British collieries. This 


particular board, erected to a recent order, is for controlling a 
three-phase 10,000-volt circuit of 150 amperes. 


The "bus bars 
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Union ELECTRIC **II-:REDEGAR" SWITCHGEAR. 


and isolating links are in separate completely enclosed cham- 
bers. The illustration shows the upper handles for operating 
the isolating links, and, below, the oil-switch handles. | 

The oil-break switch itself is of standard “ Union " pattern, 
previously described in our columus, and is provided with no-volt 
release, overload releese with inverse time element (adjustment 
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from outside case) free handle, and a device for indicating 
whether switch is “on” or "off" The oil tank is fitted 
with automatic relief valve. Each unit contains all the 
necessary current and pressure transformers for the instru- 
ments—voltmeters, ammeters and integrating wattmeters— 
all in watertight cases. The chamber contains the necessary 
trifurcating boxes. 

Attention may be directed to the interlocking, which secures 
the following results :—(1) Oil switch must Бе open before 
isolating link can be pulled out. (2) Cell door cannot be 
opened until isolating link is out. (3) Isolating switch is 
locked “out” until cell door is closed. (4) Oil switch is locked 
"off" when isolating s witch is out. These devices automa- 
tically preclude the possibility of any parts being handled ina 
"live" condition, while at the same time all parts are 
accessible from the front of the gear. 

The construction of the casing end framework 15 of steel 
throughout, and is capable of successfully resisting the mecha- 
nical shocks and rough treatment which are characteristic of 
mining operations. Apart from the oil in the switch, the 
insulation is porcelain throughout. 


“ TRICITY ” THREE-PIN PLUG. 


We have received a sample of a new three-pin wall plug 
which the Berry Construction Co. are introducing for use with 
their single and extension ** Tricity ” cookers. Two pins of the 
plug gre for the electrical circuit, and the third is connected 
permanently to the flexible metallic armouring of the cooker 
cable, and makes contact with the flange of the sccket before 
the electrical circuit is completed. An earth terminal is pro- 
vided on the socket flange, so that insertion of the plug earths 


hasse 


VIEWS OF PLUG AND SOCKET. 


the cooker case. A similar socket, but without the earth 
terminal, is used on the duplex cooker case, so that a single or 
extension cooker can be connected up without additional 
wiring. The earth terminal is not necessary in this instance, 
as the flange of the socket is in metallic contact with the duplex 
cooker case and earthed through its own cable armouring. 
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SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. | 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &c. 


m n" А 


гг 


SUPPLEMENT to “ The Electrician." Januarg 20, 1911. 


123 


SWITCHES FOR HYDRAULIC AND COMPRESSED-AIR , 


INSTALLATIONS. 


are on the market for control by differ- 
the level of water in a tank, or height 
hown in Figs. 1 and 2, which are 
se switches are operated in practice, 
e to be suitable when the difference 
level is small; for larger differences 
be operated through a pulley reduc- 


Tripping switches 
ences in height, e.g., by 
of a hydraulic accumulator, as 5 
diagrams showing how the 
An arrangement is med 
between the high and low 
of level the switch may 
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tion gear, as shown in Fig. 2. Both Figs. 1 and 2 represent 
the case in which the switch cuts in at the lowest level and 
opens at the highest level. This arrangement would be 
adopted, for instance, for a tank which has to be periodically 
filled. For the reverse operation (to empty a tank periodically) 
the movement of the rope should be reversed. Details of 
these switches can be obtained from Siemens Bros. Dvnamo 
Works, who supply them. x 


ы CORONATION ILLUMINATIONS. 


_ We have previously pointed out in our columns that there 
are great possibilities for the electrical contractor in the 
approaching coronation of His Majestv King George У. The 
General Electric Со. has taken time Бу the forelock and pre- 
pared an elaborate lis? which will be found to contam a great 
variety of illuminating designs. The list has been got up in 
several colours and gives details of globes, shades, fancv 
rosettes, torches, illuminated letters, monograms, coats of 
arms, &c. The prices of these things vary considerably, but 
the designs include not only the most elaborate and ornate, but 
also many simple and tasteful devices. The cover of the cata- 
logue is reproduced in the adjoining illustration. А special 
feacure is being made of ^^ Pixielice.” which is a form of flexible 
conductor carrving wateraghs lamvholders. This can be 
displayed around the outline of buildings, and тау be worked 
into a variety of designs, letters, &с. A feature of this system 
is its applicability and practical freedom from joints of any kind. 
It greatly simplifies the work of erection. Attached to the 


LEWIS'S 


TO LIBRARIANS AND GENERAL READERS. 


The Quarterly List of Additions is sent post free 
regularly to any &ddress. It is & Classified and Annotated Guide to the Scientific Publications of the previous three months. 


IREKTON MOTOR 
STARTERS, 


CAN BE SWITCHED DIRECTLY ON. 
No operating skill required. 


ax ——— 
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ENGINEERING INSTRUMENTS LTD., 


Sole London Sole Agents for 
- Scotland : 


Agents : 
POOLEY & AUSTIN R. STEEL & C0., 
25, vieron sr, DARLINGTON. ватн street, 


S.W. CLASCOW. 


SKERNE WORKS, 


catalogue of illumination devices is a separate price list. There 
is also a further list giving details of electric lighting accessories, 
such as main switches, cut-outs, fuseboards. special ceiling 
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roses, watertight couplings, automatic ѕмтёсћеѕ,}&е. Every 
contractor and central station engineer shouldį make early 
application for these lists. 


CIRCULATING 


SCIENTIFIC " 


6, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Tclegrams: ^PuBLICAVIT LONDON.” Telephcne: 10721, CENTRAL. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS 


LIBRARY. 
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THE *LICHTENFELD ” BURGLAR ALARM. 


A demonstration of a new type of burglar alarm, the in- 
vention of Mr. S. Lichtenfeld, was given at the theatre on 
Messrs. A. W. Gamage's premises, London, on Tuesday last. 
The alarm is specially intended for jewellers and pawnbrokers, 
antique picture dealers, diamond merchants and large ware- 
houses. 

The technical details of the apparatus were not forth- 
coming at the demonstration, but we "shall publish these 
in a later issue. The apparatus is designed to sound an alarm 
when windows, doors, and skvlights are opened, or when the 
floor or mat is trodden on. The principal feature of the alarm 
IS an automatic switch actuated by clockwork mechanism. 
This is connected to the lighting circuit of the house (where 
electric light is installed) in such a way that the lights in the 
house are turned on should a burglar press any of the contacts 
which complete the circuit. Other contacts are used to ring 
an alarm bell, which may be outside the building or in che police 
stadion (where messenger service is available). The system 
provides Гог a large number of contacts which will ensure that 
a burglar entering the house must give the alarm by pressing 
one or other of these contacts. The system provides for the 
giving of an alarm when anv of the wires are cut or tampered 
with. Contacts can be fitted to windows and drawers so as to 
be in parallel with the floor contact. and bv this means adequate 
protection 1s afforded. At the demonstration a supposed 
burglar was seen to enter a room by the window, and upon 
lus reaching a safe inside the room, an alarm was immediately 
given. lt was also shown how the alarm was set off when 
the burglar climbed into the. window and ‘stepped on the 
floor. E 

The system has been installed on some of Messrs. Mappin & 
Webb's premises, and we understand that further installations 
are contemplated. It was stated at the luncheon given after 
the demonstration that a reduction in insurance premiums can 
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THE “МА8СОТ” METAL LAMP. 


А new method of supporting the tungsten filaments has been 
devised by Mr. S. Horvath, and is embodied in the British-made 
“ Mascot " metal lamp. The 
loops of the filament are 
taken through small rings 
which are hooked on to the 
supports at the free end of 
the glass rod inside the bulb. 
It is claimed that the trans- 
fer of the filament from the 
ordinary suspension hook to 
the rings is а satisfactory 
solution of the problem of 
supporting the filaments and 
making them independent of 
even the most severe vibra- 
tion. А further point in the 
introduction of these rings 
is their uiilitv in shielding 
the supporting hooks from 
excessively high femper- 
atures. This prevents them 
from softening and releasing 
the filaments. Mr. Horvath 
sent us some 10 davs ego two 
100 volt 16 c.p. lamps which 
we have placed in the twist 
pattern kev socket holder, 
and up to the present the 
lamps have withstood verv 
well the jarring of the turn- 
ing on and off of the switch 


—- 
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"keys. The lamps are manu- Mera. LAMP WITH SPECIAL SUPPORT 


factured at Southfields, and POR EAMES TS: 

can be supplied in the ordinary standard voltages and candle 
powers. They are being placed on the market bv Messrs. 
Galsworthy Ltd., 15 and 16, Newman-sireet, London, W. . 
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ELECTRICITY AND E CORONATION. 


Already electrical manufacturers are setting busy with lists 
of special devices for illumination during the Coronation 
festivities. The celebration of the Coronation of the late King 
Edward was noteworthy for the time and money spent on night 
illuminations. At that time electricity made a good display, 
and so far as records show the work was carried out In every 
case on a satisfactory scale. The metal lamp, however, had 
not reached its present state of development, and figured to 
only a small extent in the illuminations. The Tantalum lamp 
was not then on the market, so that the operations of the 
electricians were confined entirely to the carbon filament lamp. 

The forthcoming festivities should show great increase in the 
use of electricity for the illuminations, in fact it is difficult to 
see what kind of a show the gas interests will be able to make 
other than with their twisted pipe designs in which the gas 
emerges from a large number of small holes drilled in the tubes. 
This kind of illumination device was at one time verv popular, 
but it is highly dangerous and at the same time its effect is 
seriously impaired by high winds and inclement weather. 

From an examination of the preliminary lists issued by the 
supplv houses, we can see that there should be no lack of suit- 
able designs, both for fixing on the wall face or as brackets or 
lestoon and suspension work. It is in the latter field that the 
electric lamp outstrips all its competitors. At the recent 
Brussels Exhibition, and in fact on the Continent generally 
during festivities of every description, the flexible cable with 
electric lamps inserted here and there is a verv popular 
temporary illumination system. It is quite safe and is 
tremendously flexible. In fact, bv its use it is possible to 
work out апу kind of design or device. 


JANUARY 27, 1911. 
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In all these festive illuminations we shall hope to see the 
metal lamp take а prominent part. Most of the work can be 
carried out on the series system, and the low voltage lamps can 
be introduced with every possible advantage. Where an 
abundance of light 13 required of course the higher candle- 
power metal lamp, either in clusters or as a single unit, can be 
brought into plav. 

The cinematograph theatres as at present illuminated are 
excellent examples of how outline lighting can be carried out. 
They are, of course, something in the nature of permanent in- 
stallations, but at the same time thev indicate the character 
of the effect produced, and thev always attract attention to a 
building. 

A word of caution must, of course, be said as to the use of 
cheap or doubtful material. We cannot disguise the fact that 
fires can be caused by temporary wiring if it is badly done. 
There is not the least need for scamping or cheap work, and we 
hope it will not be attempted. The local authorities through- 
out the country will probably issue regulations as to the use of 
electricity and gas in temporary illuminations, but the best of 
rules are evaded in rush times. There is a great opportunity 
presented to the industry by this lustrous event, and we hope 
it will not be marred in any way. 

What we particularly look for will be an attempt on the part 
of the electric supply houses, electrical contractors and central 
station engineers, to furnish the small consumer of electrical 
energy, both trade and domestic, with some simple system with 
which he can take his share in the illuminations. The ordinary 
house circuit will bear the slight additional load represented by 
the string of metal lamps, and the average householder or 
tradesman would be quite willing on such an occasion to incur 
the small outlay necessary, 


See Important Announcement, page viu. 
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switchboard apparatus, and have developed special mining 
switchgear which is worthy of mention. f 


This gear have been laid out with a view to combining all the 
elements of satisfactory operation with low price, and also to 
meeting the severe requirements of service on systems of 


3,500 volts or less. A totally enclosed oil switch is provided 
which can be fitted with any of the usual automatic attach- 
ments, instruments, &c., and which can be operated safely by 
unskilled workmen. | m 

The switches are suitable for bolting to a wall, or they can be 
supplied with pedestals containing cable boxes, isolating 
switches, starting rheostats, 'bus-bars, &c. All the pedestals 
are arranged so that а number can be bolted together and 
provided with continuous "bus-bars to form a complete iron- 
clad switchboard. 

The compactness of the design and the mechanical con- 
struction of these switches are clearly shown in the accompanv- 
ing illustrations. All live parts of the switch are supported 
on porcelain insulators, and the operating mechanism is con- 
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SMALL AUTOMATIC STARTER WITH AUXILIARY MOTOR. 


AUTOMATIC STARTERS 


FOR 


CONTINUOUS AND ALTERNATING-CURRENT MOTORS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 86). Telegrams : ‘‘SIEMBRALOS, LONDCN."" 
SupPPLIESs Dert.: 39, UPPER THAMES STREET, Е.С. 
Telephone: Lonpon WALL 8270. Telegrams: **©тЕмоток, Lonpon.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


IRONCLAD H.T. MINING SWITCHGEAR. 


^ The extensive use of the three-phase system for power supply 
in mines, collieries, &c., has caused special attention to be 
direcied to the design totally enclosed oil switch gear for use on 
systems up to 3,500 volts. 

The ordinary switchcoard type of apparatus has usually been 
enclosed in sheet iron cubicles. This arrangement has 


B.T.-H. PEDESTAL AND CABINET TRONCLAD GEAR. 


structed of malleable and wrought iron with hardened steel 
rollers and catches. The contacts and current carrying parts 
are constructed of wrought copper, and the switch contact 
fingers and blades are readily renewable. The switches are 
opened or closed by a single motion of the operating lever, 
and both a quick make and break are obtained. The switch is 
opened bv gravity when the catches are released, but the motion 


is accelerated by che aid of springs. The tripping mechanism is 


of the free-handle type. 
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PELTON WHEELS Пеано Plante. 


Patent Hydraulic Speed Governors. 


l specialise in these, and my prices will be found 
lower than those of any other first-class manufac- 
turer. 1 have supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 


PERCY PITMAN, 3, Willcott Road, Acton, 
LONDON, W. 


Н.Т. Swircu, suowise FINED AND MOVING CONTACTS. 


limitations owing io the large size of the cubicles and their 
liabilitv to damage and depreciation under the rough con- 
dicions and poor acmosphere mec wich in many mines, 

The В.Т.-Н. Company have abzndoned the use of ordinary 
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MOTORS 


should be specified if High Efficiency and 


Freedom from breakdown are required. 
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Because “Е О А” Motors are designed 


throughout with the aim in view of making 


them suitable for service under all con- 


ditions, and yet to give a high efficiency. 


“ЕОА’ BACK-GEARED MOTOR. 


WRITE FOR PRICES. 


LONDON--28, Victoria Street. S.W. (C. S. Thomson). 

MANCHESTER —196. Deansgate. n ——————=——==—=——=—=—=————=— 
GLASGOW -— J. & А. ANDERSON, 231, St. Vincent Street. 

NEWCASTLE ON-TYNE—J. Morey, Consett Chambers. 

NOTTINGHAM—F. S, MawsriELD. 197, Station Road, 


a seems ПЕ Electric & Ordnance Acccessories 


BELFAST— J. WHALEY. 7, North Street. 


DUBLIN—T. T. CLARKE, 41, Fleet Street. С O., Ltd., Aston, Birmingham. 


In the wall type switch the main armoured cables enter the which is a plain dome casting fixed with a stout screw-down 
casing through glands close to the wall. A substantial armour bolt and pad-lock. | 
clamp is provided where the cables enter. and a pocket is Packed joints are provided, so as to render the gear dust- 
proof and water-proof, and the shape of the 
top is such that any moisture will run off 
without entering the joints. The overall 
dimensions of the complete gear are quite 
small. 

The pedestal type switch 1з arranged 
with reversible cable receiving boxes mounted 
at each side of it, so that the cables can enter 
either from above or below. The cable boxes 
are fitted with substantial ermour clamps, 
and are bolted solidly to the main pedestal 
casting. Space is left in the bottom of 
pedestal for isolating switches 1f required, 
and access to theses witches is given by a 
hinged door interlocked with tbe main oil 
switch, so that this door cannot be opened 
unless the oil switch has first been opened, 
and so that when this door is open the oil 
switch cannot be closed. 

Either the wall typeor pedestal device can 
be used for making a tee or straight-through 
connection, and that in the case of the 
pedestal type, isolating switches can be pro- 
vided. In addition to the two examples 
particularly described above, the B.T.-H. 
Company have developed a number of other 
combinations to тее; varying conditions. 
Throughout, the endeevour hed been to pro- 
Н.Т. Оп, SWITCH WITH AMMETER. PEDESTAL GEAR WITH ISOLATING SWITCHES. yide a cast iron structure containing appa- 

ratus of simple and mechanical design, the 
whole arrangement being such that it can be installed ша mini- 
mum of space, and operated without injury by the ordinary 
rough labour employed in and about mines. 
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formed which can be filled with compound if it is required to 
segl the end of the cable. The operating mechanism end 
conneciions are readily got сї by removing the top cover, 


SUPPLEMENT to “ The Electrician," January 27, 1911, 


| Automatic 
Starters 


CAN BE “ы, 
KELIED UPON ҸҸ, 
TO GIVE ABSOLUTE X 


vat 
SATISFACTION UNDER ENS 
THE MOST EXACTING ‘Qi 


t ~ ® 
CONDITIONS. А 
Ihe design, construction and \ 


e» 

material employed is of the 4 D 

highest grade, and there is f " 

вина as. по complicated mechanism. ї à 
: M 
^ * EMPIRE" AUTOMATIC STARTERS NE 
Ww have only ONE SOLENOID and T. 


ҮҮ HE 

МА NO SLIDING CONTACTS, Ж 
SE Writ бо, full particulars and Catalogue E just published If, 
ММ, ELECTRIC CONTROL LTD, Ø 
HA 177, Reid St., Bridgeton, CLASCOW. 


l'elegritn- '" Control Glasgow,” 


x 


„Суду, "T эрпопе : 


А NEW INSTRUMENT LIST. 


Generally speaking, electrical instruments are difficult 
subjects to deal with in a trade list, because there is not а 
great deal to be said about them, and to a large extent. good 
illustrations must be made the predominating feature of the 
publication. The Electrical Co. has recently sent us what 


ELECTRICAL Co.’s PORTABLE COMBINED AMMETER AND VOLTMETER. 


appears to us to be a satisfactory solution of a difficult problem. 
Thev have prepared a number of loose leaves which are care- 
fully printed on art paper and securely held in a substantial 
file. Ifa piece of string is put through the back of this it can 
be hung up in an office or shop and alwavs be handy for refer- 
ence. Each of the leaflets is printed on one side onlv and is 
devoied to a particular pattern of instrument which is illus- 
trated in several styles and briefly described. The instruments 
listed cover à verv wide field ranging from switchboard to 
poriable patterns in round, sector or edgewise type ; moving 
iron and moving coil, ammeters and voltmeters are included, 
and there is also a full series of induction type instruments 
for A.C. circuits. Amongst the latter is a switchboard pattern 


FOR DIRECT CURRENT. 
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induction wattmeter. This operates on the electro-dvnamie 
attraction between two eddv current circuits induced in fixed 
and moving aluminuim discs by an alternating field which is 
proportional to the voltage or current to be measured. The 
instrument is rendered dead beat bv an eluminium disc moving 
between the poles of a permanent magnet. We illustrate a 
portable combined ammeter and voltmeter of the А.С. pattern. 
All interested in the use of measuring instruments should 
apply to the Electrical Co., Charing Cross-road, London, for a 
copy of this list. 


MAGNETO DESK TELEPHONES. 


In our last week's issue we referred to Peel-Connor magneto 
call telephones. We now illustrate a Peel-Conner desk set. 
which consists of a standard desk stand connected to a generator 
box (which can be mounted on either side of the desk) bv a 
three conductor cord. This instrument differs considerably 
from the ordinary run of magneto. desk telephones, inasmuch 
as the generator, ringer and induction coil are separately 
housed in a box which can be moved and fixed when desired. 
‘This leaves the desk stand itself very light, and quite easy to 
move from place to place. These sets are stocked fully 
equipped as follows : , Complete with 1,000 о ringer and three 
or four-magnet generator. Complete with 1,600 w ) ringer 
and five-magnet generator. 


PEEL-CoNNER Desk TELEPHONE, 


The circuits are wired to a standard bridging—bridging 
silent ring, ог bridging sure ring—and these, as in other Р.-С. 


sets, can be changed over from one to the other by the simplest 
possible means. 


PROMETHEUS 


ELECTRIC HEATING & COOKING. 


London Showrooms: 
9, NEWMAN ST., OXFORD ST., W. 
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POPE'S ELECTRIC LAMP CO., LTD., "тм. м = 


Telegrams : “PLANETARY LONDON.” 
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Telephone : 70 HARLESDEN. 
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ELECTRICAL DIALOGUES.—L 


AT THE NEASIDE.—Jones, who has dived off the top of his bath- 
ang machine, collides with considerable force, under water, with a 
fat party. Both rise together. 

Fat Party: Now then, Sir (splutters), can't vou look where 
you are going to ? 

Jones: Be blowed to you! I’ve as much right under the 
water as vou. Perhaps vou'd like me to keep to the right, or 
stand clear of the gates, or something of that sort. 

Fat Party: Next time you're going to dive, just let me 
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'Ат THE ELECTRO-HaRnMONIC: THE LATEST STORY. 


know, and ГП take a periscope with me when I am swimming 
under water. But, bless me, I seem to know your face ! 

JONES: Well, now that I've got used to your—er—costume, 
vour face seems familiar to me also. I'm Jones of Electric- 
road, Clapham. 

Fat Party: Of course, of course, and I'm vour gas collector. 

JONES: (who has just gone in for the electric light); Good 
heavens! (Dives again.) 

Fat Party (to himself) : Well, after so many years! Some 
folks are ungrateful. (Swims away.) 
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SOME ELECTRICAL QUERIES. 


Question for Мг. Hirst and Mr. Philips. Why not call them 
mettle lamps.’ » 

Will Mr. Hirst form the L.M.A., with head offices at Br-ms- 
d-wn ” 

Is it true that Mr. Ferranti has already started a service of 
electric taxi-cabs in Sheffield 7 

Will the Ducter and the Paller meet on good terms ? 

When, oh! when, will those Inst.E, E. Wiring Rules come 
along ? 

What arc lamp maker will next be selected for the honour 
of “ hanging " in Cannon-street ? or will the mercury vapour 
section applv for next turn? 

Will G. M. Boddv oblige by switching out their joggled lamps 
now and again while the joggling is continued ? 

Are Simplex Conduits offering a prize for the correct рго- 
nunciation of the name of their new cooking system ? 
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Works: Dagenham, Essex. 


NEW SIMPLEX COOKING SYSTEM. 


A new svstem of electric cooking under the registered trade 
name of * Zoroaster " is being introduced by Simplex Conduits. 
The element in the `` Zoroaster’ svstem is a high resistance 
alloy mounted on mica in various wavs according as it is being 
applied for roasting. grilling or water boiling. For water 
heating the application of ihe element differs considerably 
from ordinary practice. The bottom of the water container 
has a number of deep corrugations in which the element is 
inserted so that practically an immersion heater is obtained. 

Two tvpes of oven are now being introduced. The larger 
is built of sheet steel plates with a cast-iron door resting on a 


NN TE 


7 


NEW SIMPLEX COOKERS. 


suitable moulding. The internal dimensions of the oven are 
18 in. by 14 in. by 14 in., and the whole of the oven is suitably 
lagged to the extent of 2in.. and is therefore thoroughly 
insulated against loss by radiation. The top of the oven is 
arranged for carrving out the preparatory operations of a meal 
other than roasting. and is divided into four sections. The 
two back sections are arranged as water boilers. а vessel 
containing the water. made of copper, being sunk into the top 
ofthe oven. The heating elements are arranged in the manner 
previously described. А steamer is supplied with the oven 
for using on top of the container and although onlv one tier is 
included, two or three more mav be added if necessar v. These 
water boilers are of o one gallon and three-quarter gallon ca capacity 


DS 


respectivelv, and suitable draw-off taps are arranged for. 
The two front sections are also electrically heated, the right 
hand side being arranged as a grill on top of which a keitle тау 
be placed for water boiling. On the left hand side there is a 
hot plate for frying. The chamber underneath the hot plate 
may be used for warming dishes. The total loading of this 
oven is 5 kw., degrees of heat (3 in the case of the oven) are 
arranged for in each case with the exception of the grill. The 
price complete is £17. 17s. 

А recent test was carried out in the London showrooms of 
the Companv, when a meal for seven persons was prepared. 
consisting of the following :— One quart of soup, six cutlets. 
7 lbs. sirloin of beef, 2 lbs. of potatoes, 2 lbs. of sprouts, 12 
mince pies. During the two hours from the starting of the 
oven, a consumption of 5:08 В.О.Т. uniis was registered, which 
works out at under Id. per person for the meal. Three or four 
additional persons could have been catered for without апу 
great increase in the cost as the oven was not fully occupied 
whilst the meat was being roasted. А smaller form of oven 
is being made, and on cheaper lines to the larger pattern, 
suitable for the middle class consumer and rated at a capacitv 
of six persons. The oven is identical, with the exception that 
the boiling ring and one of the water boilers is omitted. The 
listed price will be 10 guineas (£10. 10s.) 

The combined cooker which is being introduced consists of 
a grill and water boiler similar to that used on the top of the 
oven with a chamber for keeping food warm and built out on 
sheet metal. The price for this apparatus is to be £4. 10s. 
Demonstrations can Бе arranged for at апу time in all the 
Company's showrooms in London, Birmingham, Manchester, 
Glasgow. Newcastle, Bristol, Newport. Swansea and also 
shortlv at Leicester and Liverpool. 


ELECTRICITY SHOWROOMS AT BECKENHAM. 


In order to demonstrate the possibilities of domestic elec- 
tricity ш a more interesting and convincing manner than is 
possible otherwise, the Electric itv Committee of the Beckenham 
Urban District Council is opening а permanent exhibition and 
showroom at 45. High-street, Beckenham. The premises 
occupy a prominent position at the corner of High-street and 
Manor-road (known locally as Thornton’s Corner), in the centre 
of the best shopping and residential portions of the district. 
One of che front windows has been laid out аз a dining room, 
with table set for dinner. The food displayed is prepared on 
the eleccric cooking range shown in the kitchen behind bv 
Howard's Stores (Lid. ). the local caterers. 

In the second window is a Singer sewing machine at work, 
driven bv a tiny electric motor, and its speed can be controlled 
to а niceiv. 

In the front room is a large selection of electric light fittings, 
floor and table standards, pendants, brackets, rise-and-fall 


‘SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT: ; 


TINGS, MOTORS, ELECTRIC HEATING | 
AND COOKING MATERIAL, &c. | 
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SPECIFY AND USE 


No Temperature Coefficient. 


Contains no Iron. 


Wire will not Rust or Perish. 


The only Materlal of its kind Manufactured in England. 
== Used largely and Specified by the Admiralty. —— 


Used also by the italian 


and Japanese Admiraltles. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & CO, Ltd., , 


T«lephonc : 6400 CENTRAL. Telegrams : 


SHEET. 


^ WIGGIN BIRMINGHAM." 


COVERED. 


| Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. | 
| Telegrams: ‘‘FERRYDOM, LONDON." 


BARE. 


ee —— ————Ө————————————— 


fittings for the dining room or over the dressing table ; lamps, 
shades and everv kind of асееззогу, to say nothing of portable 
electrically-heated devices, such as kettles for afternoon tea, 
shaving water heaters, saucepans, grills, toascers, and so forth. 
The accessories are arranged on tables, while the fittings are 
suspended from the lofty ceiling or fixed to the walls. They 
are all wired and provided with lamps and shades, so that a 
visitor can judge as to their appearance when in position. The 
white enamelled tables, green paper and moulded panelling 
form excellent backgrounds against which the fittings show to 
advantage, whether lighted or not. One of the tables 18 
occupied by a laundress from a local cleaning works (the 
Victoria Laundry, Avenue-road), who is busily engaged with 
an electric flat iron. 

The two apariments at the rear of the showroom are fitted 

up as a dining room and kitchen respectively. 16 is arranged 
so that a lady while seated in comfort before the electric 
radiator in the model dining room can watch the preparation 
in the adjoining kitchen of an elecirically-cooked meal. The 
kitchen is in white enamel with white tiled paper, and is fur- 
nished with table in the centre, dresser, chairs and the usual 
utensils. The cooking outfit comprises а " Tricity ” duplex 
cooker with extension plate, portable oven, grill, water urn 
and a varietv of flat-bottomed vessels to stand on the hot 
plates of the cooker. 

An * Eclipse " cooker is also provided, this being a reliable 
and simple apparatus which any servant could use with success. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


The showrooms will be open from 8:30 in the morning until 
8 o'clock аб night.) 

The illuminated facias aud sign were supplied by the General 
Electric Со. (Lid.), and the outside arc lamps bv Messrs. J. & 
Н. Grevener. The electric Неће fittings in the showrooms were 
provided by Messrs. Falk, Stadelmann & Со. (Ltd), and the 
cooking and heating apparatus jointlv bv the Berry Con- 
scruction Co.. Lid. (7 Tricity 7) and by the Electric & Ordnance 
Accessories Co., Lid. (7 Eclipse ' '. Samples of the fittings 
supplied under the Council’s free-wiring scheme are displaved 
by the three local contractors recognised by the Council— 
Messrs. Buchanan & Curwen, H. W. Tyler, and Oscar Jones & Co. 


VIBRO-MASSAGE MACHINES. 


Vibro-massage machines are edil increasing in. popularity 
amongst hairdressers who find them a source ‘of considerable 


SIMPLEX ViBRo-MASSAGE OUTFIT, S 10WiNG MOTOR AND ACCESSORIES. 


income in the form of extras. As a rule the working cost of 
these vibrators at 2 heirdresser's shop is almost 1.cgligible and 
generally 18. 6d. can be obtained for vibro- massage treatment. 


ГА 
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In one hairdressers shop where a Simplex machine was 
recentlv installed, an average profit was worked out ас over 
£100 per annum ; whilst in another establishment treatment 
was given to 48 different customers in four days. This line 
should prove a profitable one to the contractor and station 
man. Two types of machines are listed—a small light machine 
at a low price more suitable for private use, and a second type of 
machine listed at 8 guineas, which is more elaborate and bv 
means of which 60 different massage movements may be given. 
The motors are well constructed and carry with them a year’s 


guarantee free from electrical or mechanical defect due to 
faulty workmanship or material. | 
AUTOMATIC STARTERS. га 


Automatie motor starters are especially suitable tor motors 
intermittently worked which, for one reason or another, cannot 
receive constant attention or have to be started from a distance. 
The starter is set In motion by a suitable tripping switch or Бу 
closing a switch by hand (as in the case of automatic starters 
worked by a small auxiliary motor, the circuit through which 
is closed by a single-pole switch) while all the further operations 
of starting the motor and bringing it up to speed are completed 
automatically bv the starter. Messrs. Siemens Brothers 
Dynamo Works Manufacture relay and belt-driven automatic 
starters, and automatic starters with auxiliary motors. 


| 


| Bastii P 
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Fic. 1.— AUTOMATIC 
RELAY STARTER 
WITH PROTECTING 
COVER REMOVED. 


Fic. 2.—Bkrr-DRIVEN AUTOMATIC STARTER FOR THREE-PHASE 
CURRENT MOTORS. | 


Fig. 1 shows an automatic relay starter suitable for direct- 
current motors up to 2 Н.Р, 600 volts. The magnet coils cf 
this starter are connected in parallel with the motor armature, 
and as the voltage and motor speed increase the plungers are 
drawn up in succession and cut out the resistances step һу step. 
The starters are adjusted to act promptly at all voltages 
within +10 per cent. of normal. 2 Ў 

The belt-driven automatic starters illustrated in Fig. 2 ere 
made in standard sizes up to 30 н.р. 600 volts, for direct 
current and up to 40 н.р. for three-phase motors. Trey are 
actuated by a centrifugal governor driven by the motor through 
a belt, the resistance being cut out as the speed increases: an 
oil dashpot is fitted to encure uniform movement of the switch 
arm. Аз the governors must be driven as long as the motor is 
running, these starters should only be used where the motor 
runs intermittently ; continuously-running motors are better 
started by the type of starter illustrated in Fig. 3 which is 
operated by a small auxiliary motor which itself is started by a 
tripping switch. An advantage of these starters is that they 
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Liberal Release. 
Design. | 
Magnetic 
Totally Blow-out 
Enclosed. | on all 
| Steps. 
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MOTOR STARTERS 


Pamphlet 93 gives full particulars. 


Works: HEBBURN-ON-TYNE, ENGLAND. 


can be placed in any convenient position independent of the 
main motor. For continuous current, these starters can ђе 
obtained up to 150 в.н.р. at 600 volts, and are fitted with no- 
voltage circuit breaker ; starters to start motors of over 40 н.р, 


AUTO STARTER, 


Fic. 3.—Мотов Driven 


are fitted in addition with a spark extinguishing device. For 
three-phase work they can be used with motors up to 200 B.H.P. 
and 3,000 volts, and are fitted with no-voltage circuit breaker ; 


in both cases, the motor is automaticellv restarted when the 
voltage comes on again. j 
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«COMPACT TELEPHONES. phone purchaser. The three adjoining illustrations show an 
instrument ready for use, an interior exposed to view, and the 


For purposes of shipment, and under circumstances which entire outfit enclosed in the case for packing or shipment. The 
require that an instrument shall be compressed within the сазе is made up of carefully selected well-seasoned oak, and is 
in one uniform size only. The distance pieces are firmly 


smallest possible space, the '* Compact ” style telephones of the 
i Wes secured at the corners to the backboard. 


FEBRUARY 9; Í 9 11. Subscribers. 


с. & 1. Supplement №. 70.] 


= a 4 


ee Ty 


в 
} 
| 


** COMPACT” PHONE AS PACKED FOR SHIPMENT AND ALSO AS READY 
FOR Use. * COMPACT” PHONE, ОРЕХ, SHEWING MAGNETO BATTERIES &c. 


The front of the case is hinged and locked in position bv a 
machine screw and bracket, and a sloping desk is provided for 
note books, writing pads, &c. When the case 1з opened the 
batteries and internal apparatus are exposed. 


Peel-Conner Telephone Works are of considerable interest’ 
This pattern of instrument embodies the usual features of the 
wall-type telephone. but possesses numerous distinctive im- 
provements which should commend themselves to the tele- 


See Important Announcement, page т, 
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HOUSE SERVICE IRONCLAD 
CUTOUTS. 


AN ENTIRELY NEW DESIGN FOR SERVICES UP TO 15 AMPERES, 
250 VOLTS; SINGLE AND DOUBLE POLE. 


FITTED WITH "ZED" FUSES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 869. Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept. : 3o, UPPER THAMES STRBET, E.C. 
Telephone: Lonpon WALL 8270. Telegrams: “ Stg«oroR, LONDON.” 
BRANCHES: 
SHEFFIELD CALCUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


ELECTRIC FIRE SYRENS. 

In villages, scattered districts and certain classes of indus- 
trial w orks it is expedient in case of fire not only to give notice 
of the outbreak at the ceutral fire station, but also to sound a 
loud alarm over a wide area. In such places it is not unusual 
to find an electric supply service, and advantage can be taken 
of this to give the alarm. Messrs. Merryweather, the fire 
engine experts, have developed a series of electric fire signals 


MERRYWEATHER ELECTRIC SYREN. 


which are of considerable interest. .We illustrate one pattern 
of this series. which is known as an electric syren. This com- 
prises a totallv enclosed motor. which is direct coupled to a 
ре syren enclosed in a weather-proof casing. This 


Started and the syren is immediately operative. 


134. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Nanelsolerere of— 
CONDUITS, CABLES, ACCESSORIES, FIT- | 
| TINGS, MOTORS, ELECTRIC HEATING | 
| АМО COOKING MATERIAL, &c. 


motor can be connected up to a earth-proof lock-up box with 
& glass front, and as soon as the glass is broken the motor is 


Ах the same 
If desired, 


time the signal 18 given to the local fire station. 


the motor can be made to run at intervals, so thatinter- 


mittent signals will be given. The syren can be mounted at 
the top of a long pole, with the contact apparatus rear the 
foot. Ап installation has been put in at the Garden City ai 
Letehworth, and we understaud that the syren can be heard 
over a mile away from the post. Messis. Merry weather also 
make another pattern of hooter which is fitted witb two horns 
and which can be operated from either the supply mains or the 
small batterv of wet or dry cells. Fuller details of this mte- 
resting device will be supplied on application. 


—— 


THE * TELETHERMOMETER. e 


The indication of temperature at at a distance from the noit 
at which 1с is measured is one of those litile niceties of elec- 
trical instruments which is becoming more and more appre- 
ciated bv interested parties. On shipboard, more particularly 
on vessels which are fitted with refrigerating chambers, it 18 
desirable to introduce a system which will economise space in 


Fic. 2.—iNDIcATING INSTRUMENT. 


Fro. 1.— RESISTANCE 


UNIT. 


the matter of the cargo, and at the same time will give efficiently 
the desired result. The N.C.S. svsiem of electrical ther- 
тотеїгу, which 18 embodied 1 in an instrument known as the 

“ Telethermometer," has been introduced bv Messrs. Nalder 
Bros. & Thompson. The system was originally suggested by 
Mr. A. B. Chatwood, and has, we understand, been applied 
with considerable success. By its use a number of resistance 
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№ ELECTRIC HEATERS 


are unequalled for high-class finish, effective- 
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T ness and low price. 

' Е 

The illustration is of our Convector No. 442, 
Cast Iron, stove enamel finish, art glass panel in 

m front with ruby illumination, Consumes 1: units. 

ns List Price £3 - 10 - 0 

14 Prices range from 17/6 upwards. Large 

D variety of patterns suitable for all situations. 


Quick Heating results with low consumption. 


Also Electric Cooking Appliances. 


PENE ONS BAKTER & CAUNTER, 86, Charing Cross Road, 
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Н. WEIDMANN, Rapperswil, Switzerland. 
| Manufacturer of Presspahn and Insulating Material. | 

Grand Prix : Marseilles, 1908. 
or keane. ы 


AMIANITE, Vulcanised “Asbestos. Coil 
Frames. Spools for Dynamos, Motors and 
Transformers. Boxes, &c. Insulating 
Blocks, Tubes, Plates. g 


^ 


РВЕЗЗРАНМ in sheet, rolls and tapes. 
Presspahn tubes and stampings. 

CORNITE, high tension Material., Handles 
for Switchgear and Heating Apparatus. 
Controller Insulation. Moulded parts of 


all kinds. 


МММ 


Insulators for Electric Furnaces, Tramways, «е. 
_ Insulating Pearls, MICA and Substitutes. Transformer Spools. 
Japanese Paper in Rolls and Tapes. Oil Varaished Linen, Silk and Paper, &c. 
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units are placed at the points where the temperature is to be 
measured, and from these conducting wires are led to the 
indicating instruments, which are all collected together in the 
engineer's cabin or at any other desired spot. These resis- 
tance units are cylindrical in shape, and take up a small amount 
of space. Fig. 1 shows an exterior view of one of these units. 
In Fig. 2 is illustrated an indicating instrument, and Fig. 3 
shows the source of electrical energy—namelv, & small hand 
magneto. This latter is only brought ino use as a stand-by, 
as the main electrical supply is drawn from the lighting circuit 
on board the ship or in the land cold storage. as the case mav 
be. A pressure of 30 volts continuous current is required. The 
leads from the resistance units are brought up to a series of 
switches, and these indicate the various points ас which the 
temperature is being measured. When a reading is to be taken 
one or other of these switches is moved over, and a smell kev is 
depressed which brings the instrument into circuit. Ti will be 
readily understood that the resistance unit will vary in value 
as the temperature surrounding it changes, end this change in 
value will influence the reading of the instrument, which is 
virtually a voltmeter, bui which is calibrated to read in tem- 
peratures. The system is simplicity itself. There is prac- 
tically nothing to get out of order, and it may be placed with 


Fic. 3.— 
MAGNETO 
GENERATOR 
FOR USK 
WITH 
TELETH ERMO- 
METER. 


confidence in unskilled hands. The indicating instrument is of. 


the moving-coil tvpe, is strongly made and is dead-beat in 
action. Fuller details and prices may be obtained from 
Messrs. Nalder Bros. & Thompson. 34. Queen-street. London, 


E.C. 


PRESSURE WATER FILTERS. 


An interesting example of the general utility of electric 
ower 13 afforded by the recentlv opened pressure filter plant 
This comprises a series of 16 


of the Bolton Corporation. 


qa 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 


MORDEY-FRICKER ELECTRICITY 
METER Co., Ltd., 


82, Victoria Street, Westminster, London, S.W. 


Tele. Address; ‘‘SHADOWLESS LoupoN." Telephone No. : 222 Victoria. 


METERS. 


А.С. ENERGY. 
D.C. AMPERE- НОВ. 
D.C. & А.С. PREPAYMENT. 


filters erected in two rows of eight each, spaced 20 ft. apart. 
The filters were made by Messrs. Mather & Platt, and are each 
designed for a working pressure of 100 lb. per square inch. 


The filtering medium, of specially graded quartz crystals, is 


so placed in the filter that the raw water percolates down 
through the bed and then enters the town main. The quartz 
bed, however, requires cleansing from time to time, and for 
this purpose a special vertical shaft is fitted in the centre of 
the filter, and attached to this shaft is a propeller, which works 
in а vertical tube. This tube is so placed that the open end 
at the bottom reaches well into the quartz bed, and the open 
end at the top is clear above it. When the propeller is rotated 
in the tube the crystals are drawn rapidly to the top and thrown 
out into contact with a stream of clear water. This thoroughlv 
cleanses the quartz, and the impurities settling on the top of 
the wash water are carried away through the discharge pipe. 
A repulsion tvpe alternating-current motor is used to drive 
these propellers in all the 16 filters. Belt drive from a counter- 
shaft is adopted to transmit the power from the motor. There 
are two countershafts, one on each side of the building. and 
the various filters can be put into action by means of patent 
friction clutches. The main motor works on а-200 volt single- 
phase 83-cvele circuit, and runs at 1,160 revs. per min. < 
patent short-circuiting device is fitted to the motor. and this 
comes into operation at about 5 to 7} per cent. below syn- 
chronous speed. The filter plant referred to above was 
officially opened on January 261. 
were the contractors for the whole of the plant, under the 
superintendence of Mr. Lewis Mitchell, the waterworks 
engineer, 


LONDON, FRIDAY, FEBAUARY 3, 1911. 


| Digitized by \— 


Printed and Published by GEORGE TUOKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, SALISBURY CoORT, FLEET OT in the City of | 


GO 


Messrs. Mather & Platt . 


— MÀ ir€ 005 ———ÀÓ Lll чы в „м мэз ee 


вии 


| 


SUPPLEMENT to“ The Electrician,” February 10, 1911. 


CONTENTS. 


Electric Driving of Looms . 
Rainproof Lamp Caps 
Street Lighting in Madeira .. 
Telephones. 

А 138 


Peel - Conner 
Illustrated .. ; 52274 
Tantalum Raílwaa Lamp Tests 138 
A Crompton Menu .. 139 
Ironclad Cut-outs. 
Circus Lighting. 
New Standard Ammeter. 
/ilustrated .. a .. 140 
Electric Supply Publicity 
Literature  .. T .. 140 
A Cartload of Meters. Illus. 147 
Pole Line rnd Boxes. lus. 143 
Electrical Dialogues —//. .. 143 
EF ais 2 "x >i . 143 
Mining Pillars. Illustrated.. 144 
A “Ferranti” Parody ‚. 144 


Illus. .. 139 
/liustrated 140 


eee M € — ——— 
— n — vsu aiit tt 


C. & 1. Supplement No. Т1.) 


ELECTRIC DRIVING OF LOOMS. 


An important development in the application of electric 
power to the textile trade in Lancashire is worthy of comment. 
Messrs. Frears, Lord & Brother are building a new weaving 
shed at Darcy Lever, and this shed is to be electrically equipped 
throughout. Careful consideration was given to the question 
whether the shed was to be steam or electrically driven, and 
the latter was decided on. The next point for decision was 
whether the shed should be driven on ihe group svstem or 
whether individual driving should be emploved. The latter 
was selected, and 519 1-н.р. and 175 $-H.r. Siemens loom motors 
will be installed. Three-phase current at 50 cycles and 200 
volts will be obtained from the Lancashire Electric Power Co., 
who will provide а sub-station for transforming their E.H.T. 
supply down to tbe required pressure. 

We understand that this is the first individual loom-drive 
upon so large a scale which has been adopted in this country. 
The system 18, of course, extensively used on the Continent, 
where upwards of 13,000 Siemens motors are 1n operation. 

The individual driving of looms gives a considerably in- 
creased output, and also a much better quality of cloth. The 
larger and more complicated the loom is the better are the re- 
sults given by individual driving. Owing to the absence of all 
shafting and belting, the lighting of the sheds is much better, 
while in the construction of the builidng a great deal of money 
can be saved. 

Messrs. Siemens Bros. Dynamo Works are also supplying the 
switchboard, and the wiring will be carried out with their 
material, making use of their well-known " Zed " fuses and 
distribution boards. 
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RAINPROOF LAMP CAPS. 


A large amount of special material is now being prepared for 
the Coronation, and we hope that electrica] contractors will 
keep well in touch, with what is being offered by manufacturers 
in this direction. Not the least important of the items in these 
illumination devices are the lamps and lamp caps. The latter 
should be, of course, carefully protected against the entrance of 
moisture, as the decorations, though used during the summer 
months, will certainly have to stand rain. Messrs. Pope's 
Electric Lamp Co. are offering a useful form of lamp cap, 
which is most useful for outside lighting effects. It comprises 
à simple device consisting of a small metal hood fixed to the : 
lamp cap, this hood having four depressed lips, which allow any 
water which may collect in the hood to escape before it reaches 
the lamp contacts, this when the lamp is fixed pip downwards. 


STREET LIGHTING IN MADEIRA. 


Ап interesting example of street lighting with metal lamps 18 
afforded by Madeira. The chief engineer of the electric light- 
ing scheme there states that a year ago a quantity of 230-volt : 
32-watt metal lamps were put in service for street lighting. 
Owing to the generating plant being of an old design, the pres- 
sure varies as much as 10 volts each way. The lamps are 
placed in lanterns in exposed positions, and there is considerable 
vibration through passing traffic. So far the lamps show an 
average life of over 4,000 hours and are still burning. The 
lamps are all Osrams. 


See Important Announcement, page «x. 
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Hich-tension Mining 
Pillars arranged as 
Distribution Switchboard. 


SIEMENS BROTHERS DYNAMO-WORKS-LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 869. Telegrams: ‘“‘SIEMBRALOS, LONDON.” 


Supplies Dept. : 30, UPPER THAMES STREET, В.С. 
Telephone: Lonpon Watt 8270. Telegrams: ''SiguoroR, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTO'. MANCHESTER — JOHANNESBUR3 BOMBAY PENANG MELBOURNE 


CARDIFF NEWCASTLE 


CAPE TOWN MADRAS 


RANGOON TORONTO 


PEEL-CONNER TELEPHONES. 


„ In our last issue we published a few details of the “ Com- 
pact” telephones made by the Peel-Conner Telephone Works, 
but owing to the curtailment of the size of the Supplement, 
the full description was held over. We now append further 
details, and repeat one of the illustrations given last week 


“Compact”? PLONE, OPEN, SHowivc MAGNETO, BATTERIES, &С. 


The telephone apparatus included with this outfit is of Р.С. 
standard high-grade manufacture. The line terminals are of 
special design and afford ample clamping surface on the top of 
the case. , Terminals are also fitted for the dry cell leads and the 
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local transmitter circuit. The generator is the heaviest portion of 
the set, and it is securely bolted in position by four machine 
screws to a shelf, which is secured firmly in grooves in the sides 
of the case. АП the parts can be removed and stowed away 
in the lower portion of the cabinet, where the cells will sub- 
sequently be placed when the instrument is in use. The set 


goes under the trade name of the '* Compact " telephone, and 


this will be appreciated when the over-all dimensions are 
worked out somewhat as follows: 11} ш. wide between the 
hook and the generator handle, 183 in. deep, 133 in. projection 
from the base lines to the transmitter arm, 105 in. from the base 
lines to the detachable shelf. The instrument can be supplied 
wired for series and bridging-silent ringing circuits, so that it 
is apparent that the set is applicable to all the conditions of 
telephone working. We understand that the instruments work 
efficiently in pairs, and also as single subscriber's station from 
an exchange when wired up for series work, although it is, of 
course, better to introduce а bridging set when a number of 
telephones are emploved on one line. 

The “ Shortphone"' is another type of Peel-Conner instru- 
ment designed for use in residences or places where wall space 
is limited. The box enclosing the magneto generator is fitted 
with a hinged front on which the call bell and transmitter are 
mounted. This pattern instrument is intended for use with a 
separate dry battery. 

The magneto bell used in all these instruments is the 
standard ringer of the British Post Office, and is made up 
11 а very substantial manner. The adjustment of the arma- 
ture is effected by raising or lowering the supporting yoke on 
the heavy brass pillars. The adjustment is rendered secure 
by locking nuts. The gongs are drilled slightly out of centre 
so as to leave a margin for adjustment of the distance from 
the striker by the simple operation of rotating the gong. | 

A tropical telephone set made by the firm is also of 
considerable interest. It has been designed to meet the 
severe conditions which obtain in tropical climates, and a 
long and extensive experience with this pattern has, we under- 
stand, proved the reliability of the design. In the make up 
of the cabinet the sides are strongly jointed and screwed to- 
gether and the corners are additionally strengthened bv 
polished brass reinforcing plates, which are heavily nickel- 
plated and polished. For purposes of shipment the hook switch 


lever, generator handle and transmitter mouthpiece are readily 
remo vable. 


TANTALUM RAILWAY LAMP TESTS. 


An investigation has been carried out by the Chicago Rail- 
ways Company in regard to “ Tantalum” lamps, the object 
being to ascertain the proper allowance for renewals, energy 
economy and correct voltage rating of lamps for street car 
service. Attention was paid to the current consumption of 
various types of lamps under actual running conditions. It 
was shown that in the case of a car burning 25 16 c.p. “ Tan- 
talum " lamps, as compared with a similar equipment of carbon 
lamps, there was a saving ot 1,301 kw.-hours in energy on the 
basis of 1,800 hours lamp burning a vear, while a test extending 
over 600 car-months showed the renewals of carbon lamps to be 
4,269 per car-month and of “ Tantalum ” lamps 2-21 per car- 
month. The “ Electric Railway Journal,” in analysing the 
results, shows that there was an average saving of 2-54. per 
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PROMETHEUS 


ELECTRIC HEATING & COOKING. 


London Showrooms : 


9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., LTO., 


SALOP ST. WORKS, BIRnINGHAM. 
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The *EOA" Motor 
Control Pillar 


(Registered design. Patents applied for) 


is designed to replace the ordinary 
type of Control Panel, its chief ad- 
vantage over the latter being its very 
substantial construction. 
. [n addition, it also affords absolute 
' protection to the motor. 

All gear for starting up, regulating (on 
| shunt field), and reversing are con- 
| tained in a strong case. — 

The essence of simplicity--one handle 

in place of the two or three of the 

ordinary panel. 


Quotations on Application. 


The 


Prennit 


IE. 
| "> 


Eon 


Electric Ordnance Accessories Co., Ltd., Birmingham. | 


car-day on the basis of 1,800 hours of illumination per саг-уеат, 
and that when “ Tantalum " lamps have heen installed in all 
the cars operated bv the company there will be a saving of 
about £5,000 a year. The higher cost of '* Tantalum " lamps 
over carbon lamps is claimed to be balanced at the end of the 
first year by che longer life of the metal filament. The saving 
їп the current consumption is important in the case of the 
Chicago railways, as the company purchase the power and pay 
а premium оп peak loads. 


A CROMPTON (MENU. 


A dinner was held at Are Works, Chelmsford. on Saturday 


last by the staff of Messrs. Crompton & Со. А copy of the menu 
card has come before our notice, and as we like to encourage 
efforts on these lines we reproduce it here. We shall be pleased 
to see any more menus of this kind if publicity managers and 
secretaries will please note. 
As Specified :— 
Liquid Starter 
Burnt-out Solenoids. 


As Offered :— 
Thick Ox Tail Soup 
Fried Fillets Whiting 
Old Type Lamps Haunch of Mutton 
Negative Rooster Roast Turkey 
Positive Feeder Ham 

Plant Gear Potatoes, Greens, Sprouts 


Current Density Plum Pudding 
Damp-proof Varnish 
Watt—hour—meet her 
Internal Cut Outs 
Relay 
Choking Coil 
Overload Release 
Lubrication 
Exciter 
C.M.B. Balancer 
Temperature rise 200 Е. 
Gasometer 


Boiled Custard 
Mince Tart 
Stewed Fruits 
Blane Mange 
Cheese 
Dessert 
Beer 
Seotch Whiskey 
Soda Water - 
Smokes 
Speeckes 


IRONCLAD CUT-OUTS. | 
ONES 

For house service and for branch circuits in industrial power 
installations the ironclad cut-out has come into general use. 
Considerable interest attaches to the new design of ironclad 
cut-outs which are fitted with ** Zed ” fuses and which Messrs. 
Siemens Bros. Dynamo Works are putting on the market. 
From the adjoining illustrations it will be noticed that these 
occupy a small amount of space and thst ihe design of the 


swing door admits of complete access to thezfuse without the 
risk of bringing the live circuit in contact with the enclosing 
case. The fuses are light in weight and can be grouped 
together in any desired arrangement. The boxes are com- 
plete with leading in insulators, pin for sealing box, indicating 
fuse, inspection window and terminals. They are also well 
painted and finished. The fuses are of the well-known “ Zed ” 
indicating type, it being possible to see when ‘the circuit hs 
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OsRAMs АТ НЕХСГЕВ`$ (CIRCUS AT GLASGOW. 


the recent installation of Osram lamps in Hengler's Circus, 
Glasgow, shows. This interesting installation includes 10 
1.000 watt, 9 400 wati, 2 100 watt. 25 55 watt and 140 32 watt 
lamps. 


NEW STANDARD AMMETER. 


A new pattern of standard ammeter has been recently 
brough* out by Messrs. Elliott Brothers, and 1s illustrated here- 
with. The instrument is constructed on the dynamometer 
principle, and is arranged. with efficient air damping and pro- 
vided with a travelling clip. The instrument itself can be used 
on both alcerna^ing and direct current circuits, and is, we under- 
stand, independe it of wave form. periodicity and temperature 
errors. lis range can be extended indefinitely by means of 
suitable current transformers. The insirumenc illustrated is 
provided with three terminals and a three-way switoh, to 
enable readings to be ascertained in any wire of a three-phase 
circuit. The switch is constructed so as to prevent the second- 
ary circuit of the transformers being opened in changing over 
from one line to another. | 
> The instrument. possesses a clear open scale about 111 in. 
long, and is also adapted for laboratory use. It is also made in 


Il;LLIOTT STANDARD PORTABLE АММЕТЕВ 


vided with knife- in \ 

i АБ gu edge p and mirror scale, and is shielded 
Базе the influence of such strav fields | 
gains ) stray fields as are general 

with in practice. а 


zm | а 
| ‚ With, ordinary care highly accurate results 
can be obtained with this instrument. 
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ELECTRIC SUPPLY PUBLICITY LITERATURE. 


We have frequently called attention to the work done bv the 
Electric Supply Publicity Committee, and have now received 
from them a batch of reading matter. This includes a mail-card 
in three colours, showing how it is possible to warm а room by an 
electric radiator. The card can be used to give particulars of 
rates, &c.. and suitable for enclosure with correspondence, 
receipts, &c., or as a postcard notifying change of meter, &c. 
A collection of adhesive labels of original designs deal with the 
convenience and portability of electric radiators, and also 
with the question of power, showing the way to appeal to all— 
especially small-power users. | р 

There is also а power leaflet in colours which is most striking. 
The arresting character of the design should attract the atten- 
tion of every power user, especially the small power user. The 
interest which characterises the drawing (which, by the way, 13 
by Mr. Chas. Crombie) is ably sustained, when the page is turned, 
by the vigorous and trenchant phrasing which gives the advan- 


tages of electric driving in a nutshell. Further details will be 
published next week. 
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n No Temperature Coefficient. Wire wili not Rust or Perish. 
Contains no lron. 
The only Materlal of its kind Manufactured in England. 
| ——— Used largely and Specified by the Admiralty. == 
Used aiso by the Italian and Japanese Admiralities. 
Write for List giving Electrical Particulars of 
| Ten Grades of Wire. 
| WIRE. STRIP. SHEET. BARE. COVERED. 
Е Д Makers : | РЕ: LIONEL ROBINSON, 
HENRY WIGGIN & CO, Ltd., , 3, Staple Inn, London, W.C. 
GEORGE STREET, BIRMINGHAM. Telephone : 6323 HOLBORN. . 
Telephone : 6400 CENTRAL. | Telegrams : “ WIGGIN BIRMINGHAM.” | Telegrama? - СЕВУМ CONDON: 


FERRANTI DINNER ARTISTS. . __ 


A CARTLOAD OF METERS. 


At the second Annual Dinner of Ferranti Ltd. a photo was 
handed round the tables, and this showed a large meter consign- 
ment leaving the Hollinwood works. We under stand that these 
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Вс CONSIGNMENT ОЕ FERRANTI METERS. 


аге for shipment and comprise 1.100 a.c. standard meters. They 
weigh’ т” а four tons, and judging by the illustration ihey 
impose a goodly load on the trolley. The load is part only of a 
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shipping order, but we understand it is the largest order ever ча зз»  lne&EeSSIONS 
given for а.с. supply meters. Аа leg аа 


Droog 
| н 
$4- Can p 
at... Рите 
CAN ВЕ FITTED angle, 
EI TO 
THE CARBO <> 
SS OR METAL FILAM 
ENT 
LAMPS. i 
Sole Manufacturers. E с: | E EL 0 


POPE'S ELECTRIC 


HYTHE ROAD" LAMP Co., LTD., 


WILLESDEN, N.W 
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BENJAMIN REFLEGTOR FITTINGS 


(WEATHERPROOF AND INDESTRUCTIBLE) 


DURABLE. 
LOW IN PRICE. 
HIGH QUALITY. 


Supplementary List No. 3a, 
giving particulars, prices, uses, 
efficiency curves. diagrams, &c., 


VITREOUS ENAMELLED 
STEEL REFLECTORS.. . 


post free on application. 


For OUTSIDE LIGHTING: 


1. Street Lighting, Exterior Shop Lighting, and pi 
General Outdoor Lighting. 


2, Docks, Ship-yards, Mines, Railways, Collieries, 
&c. 


For INSIDE LIGHTING: 


Factories, Mills, Warehouses, Stations, and Com- 
mercial Lighting generally. 


121ncH DIFFUSING REFLECTOR. 
Manufacturers and Patentees ; | 16амсн DISTRIBUTING REFLECTOR. 


The Benjamin Electric, Ltd. 


la, Rosebe | 
elagrams : "BENJALECT ко” Avenue, LOND ON, к.с. 
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EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


У - ы 


POLE LINE END BOXES. 


The development of overhead transmissions, both for high 
2nd low tension circuits, has created a demand for suitable boxes 
in which the bare conductors and the terminal cables can be 
properly connected up. Siemens Bros. & Co. are supplving 
a special typé of cast-iron dividing box for use in exposed 
positions, such as on overhead transmission poles, &c. The 
illustration shows one of these boxes attached to a wooden post. 


View or DIVIDING 
Вох FIXED TO 
POLE. 


The incoming cable enters through a brass wiping gland, and 


is connected to special angle fittings, from which bare copper 


rods are led out obliquely through substantial insulators at 
the bottom of the box. The insulators are protected by the 


.weathershed form of the lower portion of the casting, 


which prevents the collection of snow or other conducting sub- 
stances between the live terminals. The two halves of the 
casting are provided with a machined facing to ensure a water- 
tight joint, and after the connections are completed the whole 
box is filled with hard insulating compound. These boxes are 
supplied both for high and low tension work. 

Boxes of this type are practically the only satisfactory 


SIMPLEX CONDUITS L», 


Garrison Lane, BIRMINGHAM. | 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES. FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &c. 


Н. WEIDMANN, | 
| 


RA PPERSWIL, SWITZERLAN D, 


FOR 


. Presspahn and Ins ulating Material. | 
(Bee larger Advt. last week.) 


fitment for the terminals on transmission lines when cables 
have to be taken underground or along the walls of buildings 
&c. The points constitute vital links in a system, and may 
be tbe centres of breakdowns, unless the work is done well. 


< 


be ^» ELECTRICAL DIALOGUES.—II. 7 


Interviewing the Wiring Contractor. Mr. Jones, of Clark & Jones, 
ralls on Mr. Brown to take particulars of an estimate for wiring. He 


is left waiting in the hall, where the Brown family join him ече а, 


we У. 

Brown: Good evening. Ahem—where shall we start from ? 

Mr. Jones: I think, Sir, upstairs would be best. 

Mrs. Brown (in a loud whisper): Has he wiped his boots ? 

(The family march upstairs with Mr. Jones.) 

Brown: This—er—ahem (knocks at the door) is the servants’ 
room. I think one light by the 

Mrs. Brown: John, I thought we said we would not have the 
electric light in the servants’ room ? 

Brown: You said so, dear, but—ahem—— _ | 

Mrs. BRown: Well, and I won't have it. Phew! Open the 
window, Tommy. | 
. Томму: Ma, we are going to have the electric light in the nursery, 
aren t we ? 

Mrs. Brown: Yes, darling. (To Mr. Jones.) This is the day 
nursery. | 

Mr. JoNEs: Yes, madam. (Winks at the nurse, who blushes.) 

. Mrs. Brown: Nurse, you can go into the night nursery. Now, 
I think a plain hanging light | 

Brown: The children will be swinging on it; a ceiling light 
would be better. 

Tommy : Oh, I should love to swing on it; let's have a hanging 
light, ma. a 

Mary: Yes, ma dear, do let's. 

Brown (sternly): Nonsense, children, don't interfere. 

Mrs. Brown: Indeed, John, it's their room. (To Mr. Jones) 
We'll have a hanging light. (Enters next room). This room is the 
night nursery. Nurse, you can return to the day nursery now. 

Mr. Jones: One pendant here, madam ? 

Tommy and Mary: Yes, yes; we can swing baby on it. (Baby 
wakes up and commences to howl.) 

Mrs. Brown (calls): Nurse, you are wanted. Come this way, 
Mr. Jones. This door Oh, that’s an empty room. We shall 
not want a bulb there. 

Brown: Someone may want to go there at night. | 

Mrs. Brown: Well, they can use a candle. | 

Brown: Yes, and set the place on fire. Besides, we may want 
to use it as a bedroom some day. One never knows. 

Mrs. Brown: John, I am surprised at you. We shall not want 
it as a bedroom. T 

Brown: Oh, very well. I suppose you know best. Гуе had 
enough of this. (Exit downstairs.) | 

Mrs. Brown: Now, Mr. Jones, we shall get on. | 
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If Mr. A. B. Anderson edited “ The Electrical Review.” 

If street lighting by gas were cheaper than by metal lamps. 

If they were all called **osrams." 

If the new Institution building could only be used as a 
club. | 

If Mr. Seabrook and Mr. Leonard Tate changed places. 


If the electric automobile would only come and stay. 


Pamphlets 114 and 122 on request 


А. REYROLLE & со, Ltd. 


NGLAND. | 
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MINING PILLARS. 


In several recent issues we have described а number of new 
designs in mining switchgear. We now deal with a line of 
mining pillars, which are designed for the control of three-phase 
circuits up to 300 amperes at 3,300 volts. The framework and 


Мїхїхє PILLAR WITH AMMETER. MINING PILLAR WITH AMMETER. 


Cover Removed. 


outer casing are of cast iron, and the design is arranged for floor 
fixing. Various combinations are possible, but a triple-pole 
isolating switch and a triple-pole automatically-operated oil 
switch are included in each case. The oil switch is of the free 
handle tvpe. and may be provided with one, two or three over- 
ee releases. An “air vane” time limit device may be in- 
cluded, or a similar number of no-voltage releases. or алу com- 


Fri 
Tinted and Published by GEORGR TUOKER, at the Editorial, Printing and 
LONDON, Pata 


bination of 


Publishing Om 1 
Y, FEBRUARY 19 Di 5 SALISBURY COURT, FLesr STREET, 


you obtain the greatest 


STRENGTH TN PERMANENCY 


Enquiries to 


W. Е. DENNI 


49, Queen Victoria St. 


S а со. 
‚ LONDON, Ec. 


Sole Agents for 
HEINRICH REMY G.m.b.H 


these, not exceeding three releases to each switch. 
5 can be arranged to operate from an auxiliary 


The release 
circuit. 


These mining pillars can also be fitted with a special buffer 
resistance, to prevent an abnormal rush of current when the oil 
switch is first closed. The isolating switch is operated by the 
movement of a carriage carrying the oil switch and other appa- 
ratus. The carriage cannot be withdrawn unless the oil switch 
is in the “ off " position. The oil tank and the cover cannot be 
removed until the carriage has been drawn out, and the carriage 
cannot be pushed in to close the isolating switch until the tank 
and cover have heen replaced and the oil switch put into the 
“off” position. The pillars are made by Siemens Bros. Dynamo 


Works. 


——— ———— 
———M—— 


A “ЕЕВВАМТІС” PARODY. 


(Тине: ‘ Ive got rings on my fingers.") 


S. Z. de. we all agree. has got a splendid plan, 
He's going to put cheap *“ juice " on tap for 
woman, child and man ; | 
He'll start those monster turbines, and then 
he'll make things hum. 
And won't it all be fine. 
For gas we'll never pine, 1 
Our `* no-watt " lamps will shine 
In nineteen twenty-nine. 


Cuorvs (ad lib.). 
Then we'll have volts on our fingers and 
watts on our toes, 
Dynamos will do it all. we won t care if it 
snows. 


God speed Ferranti, and at no distant day 
We'll help him ma 


ke his great bi wW 
at ver 
schemes pay— à "RE 
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‘EMPIRE’? CONTROL GEAR. In contradistinction, the duty of switching on can be entrusted 
to a type of starter which will automatically cut out the motor 


=e resistance, step by step and in even gradations, quite inde- 


In the control of large motors, particularly when starting, pendent of human agency. 
it is often essential that the voltage should be automatically | 
brought up to normal. When a large motor is switched on by 
hand the too hurried movement of che starter must be guarded 
against by the provision of overload breakers and other devices. 
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Fic. 2.— EMPIRE PRESSURE REGULATOR, 


¥ Starters of this pattern are made by Electric Control (Ltd.), 
Bridgeton, Glasgow. Figs 1 and 2 illustrate 2n auto-starter 
for d.c. motor circuits. It is of the one solenoid type. and the 
movement of the plunger 15 made to actuate the switches which 
are connected to the steps of the motor resistance. Each 
switch has a quick make action. The rate of movement of the 
switches is controlled by the dash pot at the lower end of the 
plunger, by adjusting the air valve on this the plunger can be 
made to travel at any desired rate. The motor circuit 18 


————————————Ccnmá———m 
THE GRAND HOTEL, 


TRAFALGAR SQUARE, LONDON, 


ILLUMINATED BY 


AM 


67, QUEEN VICTORIA ЗТ,, 


THE GENERAL ELECTRIC LAM PS. Pr 


c0., LTD., 


Fics. 1 AND 2.— EMPIRE D.C. AvTO-STARTER. 


' ва ве аза 
а, вв ов: в 04 25 ве gaa 
2 258801, , 1001437 


nés P7 г, 
- | А-А, 


igi” 
v „тщ 4 


SUPPLEMENT to“ The Electrician,” February 17, 1911. 


SIEMENS 


SHUNT REGULATORS 


FOR CONTINUOUS-CURRENT GENERATORS. 


Hand Operated Regulator. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON.” 


Supplies Dept. : зо, UPPER THAMES STREET, E.C. 
Telephone: LoNpoN Wa tt 8270. Telegrams: ‘‘ SIEMOTOR, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG = BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


broken by de-energising the solenoid, the plunger then falls by 
its own weight and the switches are brought smartly open. 
The circuit is broken on one of the switches only, and this is 
fitted with a powerful magnetic blow out. These starters are 
made in sizes from 1 н.р. to 60 H.P., and for voltages from 100 
to 550. 

Fig. 3 illustrates a pressure regulator ficted in conjunction 
withan “ Empire" solenoid starter. The pressure regulator is a 
Bourdon gauge which actuates a contact opening and closing 
the solenoid circuit. The time of opening and closing can be 
adjusted by small screws which bring the contact points nearer 
or move them farther apart. 

Messrs. Electric Control (Ltd.) publish a file of leaflets 


describing their apparatus, and a copy of this will be for- 
warded on request. 


ELECTRIC SUPPLY PUBLICITY. 


The Electrie Supply Publicity Committee continues its energetic 


policy of issuing attractive literature, leaflets, &c. Recent additions 
include the following :— 


1. An Electric Mail Card, printed in three colours, showing a room made 
cosy and attractive by the use of an electric radiator. The card can be 
used for correspondence or for general distribution with particulars of 
rates, as a receipt form, or for many purposes that will suggest them- 
selves. 

Another mail card has a good design printed in colours showing an 
electric cooking range. А mere glance at this useful and compact piece 
of apparatus, with its bright and cleanly utensils and its capable looking 
operator, excites the appetite. puts the gastric juices on their mettle, and 
makes one wonder how we have ever put up with the ‘“ blacks " and 
dirtiness which must inevitably obtain, in more or less degree with the 
present methods of preparing food. | 


Nu: An Adhesive Label of attractive design dealing with power questions. 
This label can be put to many uses. 
3. Leaflets. —(a) Onthe use of electric radiators for bedrooms. Informa- 


tion of a useful character, relating to the employment of radiators, under 
varying circumstances, and especially their use in the sick room. 


(b) A 
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leaflet printed in colours for the special purpose of directing the attention 
of the small power user to the overwhelming ann. of electric over 
any and every other kind of motive power. This leaflet will be found a 
useful business-getter. (c) Leaflets to interest various trades. including 
grocers, florists, drapers, butchers and hotel keepers, pointing out the 
various uses to which electricity can be applied for power, lighting, 
heating. ventilating, &c., in these particular trades. (9) A further leaflet 
deals with the subject of the cost of wiring, with the object of informing 
non-consumers аз to the [comparatively small cost of this work. The 
Committee are working hard to convince the potential consumer that he 
has no large expenditure to face in adopting the electric light. This 
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ELECTRIC POWER LEAFLET OF Pusiiciry COMMITTEE. 


bogey ін made the most of by those whose interests are centred in “letting 
sleeping dogs lie.” Those who once have their house or business pm 
wired for the electric light would never dream of going back to gas, ап 
this is ап argument of which too much cannot be made. | | { 
4. Circulars.—A timely circular is that which deals with the subject o 
spring cleaning, and too much publicity cannot be given to this спеши , 
which is prettily illustrated and should prove of great service 1D interest- 
ing the housewife in the subject of electric lighting and other matters. 
Other circulars are devoted to the purpose of overtaking the many 
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Factory Lighting 


by means of 


iv 


“Victor” Arc Lamps 


fitted with our special Factory Lanterns, is 
extremely cheap, both in first cost and running 
cost. 


The “ Victor" Lamp is the simplest on the market, 
it contains only one moving part—nothing else to 
е = get out of trouble. It requires the minimum of 
Write for attention, and by using our special Lantern, the cost 


our prices. of breakages is considerably reduced. 


> 


LONDON— Baxter & CAuNTER, 86, Charing Cross Road, 
W.C. Electric Motors and Export Business : 
Victoria Street, S.W. (C. S, Thomson). 


MANCHESTER i Diu The Electric & Ordnance Accessories 


GLASGOW- J. & A. ANDERSON, 231, St. Vincent Street. 
NEWCASTLE ON-TYNE— J. MoRLEv, Consett Chambers. 


чонем $. MANSFIELD, 197, Station Road, C d ө ә 
п, № | А 
NEWPORT (Mon.)—C. К. Ноосн, 7, Summerhill Avenue. O. $9 | e9 ston, Birmingham. 


CONDUIT WIRING WITHOUT CONDENSATION. 


The inherent defect of all steel and iron conduit installations 


| ? 
is condensation. То overcome this bugbear many makeshifts have 
been tried ; but always without success, or at the expense of the 


watertightness of the system. 


The prevention of condensation is, however, extremely 
simple; instal the Kalkos System—which not only entirely 


eliminates condensation, but is watertight and provides an earth 


return of low resistance. It is absolutely safe and reliable. 
Consult the Sun EvectricaL Company, Ltp., of 118, Charing Cross 
Road, London, W.C., who will be pleased to answer any enquiries 


and give full particulars of their guaranteed free from condensation 


KALKOS SYSTEM. 
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misleading statements which are published т the gas interests. The 
Committee feel that it is necessarv that such statements should be 
combatted, as it is proverbial that if enough mud is thrown some of it 
is likely to stick. This is а matter to which the (Committee will be well 
advised to give particular attention. Every opportunity is taken bv the 
gas folk to put their dangerous, odoriferous and bespoiling commodity 
before the public, and some of the statements made and examples 
employed to demonstrate the “ advantages ” of раз for various purposes 
are amusing to those who know anything of the subject, but must be 
very misleading to those who receive and read such statements without 
being in & position to check them. For this reason constant counteract- 
ing literature is essential, and should take the form, we suggest of '' nail- 
in ээ n 
by timely publication of explanatory literature. 

There is one other subject which might be considered by the C'om- 
mittee, and that is the specific denial of promiscuous statements published 
whenever a fire occurs, or a pit accident, or in fact any kind of disaster. 
This is almost invariably attributed, usually without rhvme or reason, 
to an electrical cause. ‘The fullest publicity should be given to a categorical 
denial, backed by evidence, that electricity has nothing whatever to do 
with these troubles. We have in mind in particular the fearful disaster 
at the Hulton Collieries in December, which, until the inquest which is 
now proceeding was held, was vaguely attributed to an electrical cause, 
but which it is now generally agreed was due to quite different circum- 
stances. "The false statements have had six or seven weeks' start of the 
truth, and it is essential that the public should be made as early ac- 
quainted as possible with the facts of the matter. 16 is remarkable how 
the lies which are circulated with regard to the “ danger ” of electricity 
have got а hold on that section of the public which is weak in its power of 
sorting out the false from the truc. 

5. А further circular deals with the effect of electric light on the eye- 
sight, another matter which requires fully ventilating. Those who have 
most to do with electric lights know full well that their strength of 
Vision and their power to detect colours is benefited thereby, and in fact 
for all purposes for which good eyesight is needed, electric light is advan- 
tageous as compared with апу other illuminant. There is no more 
exacting occupation than that of a printers’ reader, and we believe it will 
be generally conceded by this class of skilled workmen that electric light is 
far and away the best light to read by, and can be so nicely adjusted to 
the requirements of the individual reader as to be perfect for its purpose. 

There are still a few “ impressions " entertained by the public as to the 
costliness, the danger and the unreliability of electricity for lighting, 
cooking, heating and ventilating purposes which have to be killed (they 
are already scotched). The Electric Supply Publicity Committee are 
doubtless finding this task a heavy one, but they bid fair to succeed, and 
it is gratifving to know that they are fully alive to the importance 
of the literary side of the effort required. 


*TANTAPHANES" IN TUBE STATIONS. 


It will doubtless be of interest to all engaged in train and 
station illumination to learn that ` Onewatt” high candle- 
power lamps in conjunction with special Holophane fittings 
have been approved for use on all stations of the Great Northern 
& City Railway to replace the ordinarv arc lamps already 
installed. One station has already been completed and the 
others are to be proceeded with immediately. Tantalum 
traction lamps have been used for some time with considerable 
success In the cars on this railway, and а number cf traction 
companies and supply corporations are also taking them up 
for use in their cars. 


| | 
Extract from an Electrical Catalogue 


DIALITE CABLES. 


CANTO 11. 
‘Tis here we make the Wondrous DIALITE 
That Triumphs oer Man's Mistakes and 
№ ture’s Spite, 
For Mining work a very Godsend ; it | 
Is insulation and Prote: tion quite, | 
: | 
CANTO III. 
In Si^ gle, Twin, and Multicorian form, | 
'Twill not decentralize, though running warm: 
When Wormed all Solid, "tween each core and 
earth, | 
'Twıl! brave Gehenna's Heat, and Heaven's 


Storm : 


published by ST. HELENS CABLE & RUBBER Co., Lro., Warrington. | 


each particular misstatement to the counter. This is best done 
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EXCELLO 


FLAME ARC WITH UNIQUE | 
TWO YEARS’ WARRANTY |ы 
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SHUNT REGULATORS FOR D.C. GENERATORS. 


A line of shunt regulators is manufactured by Siemens Bros. . 
Dynamo Works and these can be made suitable for hand 
operation or motor control. The hand operated regulators 
are again made in two styles, those directly operated by a 
handle and those operated by suitable mechanical gear where 
the regulator is not conveniently accessible from the front of 
the switchboard. Fig. 1 shows a regulator for hand operation 
provided with a single get, of resistances, and by removing the 
handle it can be arranged to take a chain wheel or coupling. 
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Fic. 1.— HAND REGULATOR, Fic. 2.—MoTOR OPERATED REGULATOR. 


Fig. 2 shows a motor-operated regulator suitable for regu- 
lating a single generator. The regulator arm is moved over 
the contacts by a small motor which only runs during periods 
of regulation. In the case of automatic regulation the motor 
is controlled by a relay ; for remote control by a special control 
switch and push button. By rotating the regulator arm in a 
counter-clockwise direction when facing the regulator, the 
resistance is cut out, and therefore the generator voltage 
increased. All these regulators can be provided with a short- 
circuiting contact if specially ordered and a magnetic blow- 
out is then provided when required. All types of regulators 
can be fitted with special covers to protect the contacts. 


\ 


If turbos did not pose so frequently in the nude. 

If there were no such thing as a vacuum. 

If electrical manufacturers would combine and keep the 
faith. 

If only there could be less jealousy and snobbishness in 
the industry. 

If the station engineer thought more of the gold pile than 
the coal pile. no 


PROMETHEUS 


ELECTRIC HEATING & COOKING. 


London Showrooms: н 


9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., Lro., . 


SALOP ST. WORKS, ВІВ INGHAM. 
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CORONATION ILLUMINATION DEVICES. |, round-bulb miniatures, and are worked in series, 8 or 16 2 c.p. 
lamps taking } ampere. The same material is adaptable for 
L—Tue ELECTRICAL Co. . use for indoor or temporary outdoor lighting. It can be used 


There will be plenty of work for the electrical contractor also for lawn lighting, the bordering of garden beds, shruhberv. 


before King George is seated firmly on the Throne. We have 
already pointed out the possibilities of electrical illumina- 
tions in this field, and manufacturers are alreadv stirring up: 
the trade to a sense of its duty at this time. It may seem a 
little early to begin, but there is no time like the present. 
First, the electrical contractor must be educated, and he in his 
turn will need to work up the public. The central station 


Fic. 2.— DETAILS or ROSETTE UNITS. 


&c. In this case the ** Striplite ” is supported on pegs which are 
driven into the turf. 

One of the most interesting items of the Electrical Co.'s 
Coronation material is a svstem of unit reflector holders which 


Fie. 3.—Свомх DESIGN 
MADE UP OF ROSETTE 


Fic. l.—*STRIPLITE" Lamp AND HOLDER. (Full size.) Units, 


engineer also will be doing his share both in the propaganda 
work and in the actual supply of illumination material. 

The Electrical Co. have just issued a Coronation catalogue 
which is replete with illustrations and details of various forms 
of lighting devices, designs, &c., for group and outline illumina- 
tions. Interested electrical men should make early applica- can be built up to form any desired device or lettering. The 
tion for a copy of this list. Meantime, we have taken a few details of this are brought out in the series of illustrations 
details from it which will doubtless be of interest. Fig. 1 making up Fig. 2. The unit holders аге of porcelain, and 
illustrates a full-size specimen of “ Striplite," which is a flexible contain fittings recessed into the body of the material, which 
conductor 3/22s 600 meg. grade, to which small porcelain form the fixed contacts for screw socket lamps. The rosettes. 
watertight lampholders are attached. The lamps are 14-volt as they are termed, are octagonal in shape. and the outside 


LEWIS’S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from the Cibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place, LONDON, М.С. 


—————— áM— 000000 
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In the discussion on Mr. P. V. Hunter's Paper on “ Static Sub-station Design," Мт. Н. W. CLOTHIER said th i 
. ОР. , Mr. H. W. at “in s ? 
ш there would be по sub-station ; the apparatus would be put on iron pillars and placed out in a field with a fence undi Du. | 
" EL depicts ubove, the fulfilment of this prophecy and foresees the gathering of the animals at the “field sub-station ” for their first | 
ectroharmonic" ! Тһе feathered pair on the top of the transformer are doubtless meant for humming birds. 
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ARMSTRONG, STEVENS & SON, 


WHITTALL STREET, 
BIRMINGHAM. 


PRICE LIST 


faces of the octagonals are grooved vertically and allow of the 
passage of a binding bolt by means of which the rosettes are 


securely held together. Suitably shaped clips at the back and 
front of the binding bolts serve to hold the touching faces of 
the rosettes in contact. A flexible end and a fixed binding 
post form the terminals, and the coupling is effected as shown 
in the sectional view. А pleasing effect 1s produced with, chese 
rosettes, and their grouping into letters and designs 13 an easv 


Fic. 


matter. Figs. 3 and 4 show typical groupings. The rosette holders 
are watertight and well insulated. The most interesting 
feature of the system is its adaptabilitv to ordinary signs, such 
as are needed in trade. A purchaser who 1s in business mav, 
after the Coronation festivities are over, utilise the holders in 
the design for trade purposes. This should influence pur- 
chasers who have to consider the utmost possible return for 
their outlav, no matter how keen their lovaltv to the Crown. 

The Electrical Co. has fitted up а special showroom at 122- 
124. Charing Cross-road, and will be pleased to show апу of the 
above devices to interested callers. 


*"CARLEON" LIGHTING SYSTEM FOR MOTOR CARS. 


We have been supplied with advance particulars of а new 
sysiem of lighiing for motor cars which is being put on the 
market by Gavan Таги (Ltd. The necessarv current is 
generated bv an automatic dynamo which is fitted with а cone- 
shaped armature. This armature is fitted on the driving shaft 
on a feather key, and by the action of a centrifugal governor 


oN APPLICATION. 


4.—Worp DESIGN 


on the same shaft the armature is moved transversely along 
the shaft. The governor acts against a spring which restores 
the armature to its normal position. when the speed falls to a 
point at which the governor is inoperative. The net result of 
this movement of the armature is to vary che air-gap and 
thereby maintain a contsant voltage irrespective of the speed 
of the car. Below 2 certain determined speed the dvnamo is 
out out altogecher Бу а switch which is operated bv the same 


IN ROSETTE 


UNITs. 


centrifugal governor on the armature shaft. The dynamo is 
83 in. long, overall, and 6 in. diameter and weighs 21 lb. The 
maximum output is 10 amperes at 15 volts within a speed 
range of 900 and 3,000 revs. per min. 

А storage battery is used in connection with the ^ Carleon 
svstem which is made up of zinc and carbon elements which 
are said to be 50 per cent. lighter than a lead-plate accumu- 
lator. There 13 no loose acid and the batterv can be packed on 
its side or upside down. Опе size of battery is made—40 a.-b. 
capacity, and the weight is 26 lb. It measures 16 in. long 7 in. 
wide and is 73 in. high. | 

In conjunction. with. the * Carleon " dvnamo and batterv 
special motor head lamps are used. A reflecting hyperbolic mirror 
of double glass silvered between is employed, and che light rays 
are through an annular dioptric lens which gives а parallel 
beam of light without glare. Any size or make of le ‚тр can 
be used up to a maximum diameter of 2 in. 

Included in the outfit are suitable swiichboards for mount- 
ing on the dash of the car. Fuller details will be supplied on 
application to Gavan Turig (Ltd.), 154. Bishopsgate-street, 
London, E.C. 


95 


Н. WEIDMANN, 


Grand Prix : 
PRESSPAHN in sheet, rolls and tapes. 


Presspahn tubes and stampings. 
CORNIT E, high tension Material. Handles 
for Switchgear and Heating Apparatus. 
Controller Insulation. Moulded parts of 
all kinds 


NNUS USA AA 


insulating Pearis. 
Japanese Paper in Rolls and Tapes. 


AMIANIT Е, Vulcanised Asbestos. 


Insulators for Electric Furnaces, Tramways, &c. 
MICA and Substitutes. 


Oil Varnished Linen, Silk and Paper, &c. 


Bapperswil, Switzerland. 


Manufacturer of Prosspahn and insulating Material. 
Marseilles, 1908. 


ASBEST 


CEMENT 


08 in Plates, 
Arc Shi for Controllers, &c. 


Coil 
Frames. Spools for Dynamos, Motors and 
Transformers. _ Boxes, ёс. | Insulating 
Blocks, Tubes, Plates. 


Transformer Spools. 
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SIMPLEX FITTINGS. 


Simplex Conduits (Lid.) announce ihat they have purchased 
the electrical fittings and art metal business carried on- for 
several years by Messrs. Jesson, Birkett & Co. (Ltd.), at St. 
Dunstan Works, Birmingham, and of 9, Newman-sireet, 
Oxford-street, London. Electrical fixcures in the modern and 
other styles for which the late firm of Jesson, Вике & Co. 
have acquired a considerable reputation, will be manufactured 
entirely at Simplex. Works, in Garrison-lane, Birmingham, 
where an up-co-da.e plane is now tn process of installacion. The 
services of Мг. T. Birkecz (lace managing director of Jesson, 
Birkett & Co., Led.) to conduct this department of the business 
have been recained. In addicion to carrving out architect's 
own specifications and executing. designs зака Ме for public 
buildings, an increased range of che more simple fittings suit- 
able for residential work, which has Incherto been a particular 
feature of the Simplex Co.’s business, will be manufaccured. 

Considerable avtention will in fucure be paid to the develop- 
meni of eleciric signs, boch in plain sivle and of a more deco- 
radve nacure made т hand-wrough: metal. The various 
showrooms at the company’s depots will also undergo recon- 
siruccton in order to be able to deal wich the new business re- 
suliing upon the taking over of the firm of Jesson, Birkett & Co. 


THE LEWISHAM HIPPODROME. 


The order for che complete eleccrical equipment of chis theacre 
was ob:amed by Messrs. Siemens Bros. Dynamo Works (Lid.), 
who sublet the wiring work co Messrs. G. E. Taylor & Co., of 
Bushlane, B.C. The formal opening cook place lasi Friday, and 
the performances commenced on Monday. 

The building has been equipped on similar lines со the Palla- 
dium, wich simliar pa:cera dimmer, &c., as described in our 
issue of Jan. 20, buc on a smaller scale. The aliernacing- 
curcenc supply is obtained from the South Mecropolican Elec- 
trie Light & Power Co., and is employed throughoué for che 
incandescent lamps, buc Messrs. Siemens have provided two 
mocor-generacor secs for supplying currenc to the stage ares, 
biograph room, and the various motors, fans, &c. The safety 
eurcain is operated by an eleceric motor, Owing to the wedge- 
shape of the site, che theaire buildings proper stand back from 
the High-screec ac Rushey Green, Catford. The narrow parc 
of the wedge, which is in che foreground, has had а two-story 
rovuunda-shaped building erecced on it, which is connected to 
the main theatre block by a broad archway, forming a kind of 
arcade, under which is the theacre entrance. Two mercury 
vapour lamps are Несе into the cupola on the top of the 
rocunda, and 22 flame arc lamps on brackets are fixed round the 
whole of the sides and front of the buildings visible from the 
main road. Owing co the somewhat elaborate and solid archi- 
tecture of the pilasters on which these arc lamp brackets are 
fixed, the architectural effect would have been quice spoilt had 
the wires been run in sieel conduits on the front of the stone- 
work, whilst chere were objeccions to bringing conduits through 
from inside. The difficuley was overcome by the employment 
of " Scannos " wires, which, having been run along the copings 
and painted. to match, are invisible from below. “ Stannos ” 
wires have also been used for the incandescent fittings in the 
arcade referred to above, and also for a large part of the interior 
wiring. 


А MET\E)RIC CALENDAR. 


All house meters, whether they measure the consumption of 
gas or eleciricity, are addicted (so we have heard) to taradid- 
dling. Messrs. Ferranti Limited have, however, supphed us 
with a mezer which can only taradiddle by design and not bv 
inclination. 1 is a model of the Ferranti house meter and iis 


usual internal economy, of mercury bath, train of wheels, dials, 


&с., is replaced by a date roller, which can be wound to show 
the figures behind the glass window through which the real 
meter usually tells the truth or otherwise. The device is a per- 
pecual reminder of two things—first, the constant character of 
the Ferranti meter, and, second, the constant passage of time, 
and for the calculation of the latter no constant is required. 

A Correction.—In referring last week to the shipment of a load 
of meters from Messrs. Ferranti’s works we gave the load as 4 
tons. This should have been 12 tons, a figure more in keeping 
with the team of horses attached to the lorry. 


LEWIS LIBRARY. 


А copy of Н. К. Lewis’ quarterly list of additions to his 
scientific and medical library has just reached us. We notice 
a number of important additions to the electrical and engineer-. 
mg sections, and there are also included the latest books on 
aviacion. We would remind our readers that for a guinea a 
year subscription they can borrow any technical books of which 
they may be in need. Decails will be supplied on application 
to H. К. Lewis, Gower-place, London, W.C. Mr. Lewis has an 
excellent reading room attached to his establishment, and 
this is at the disposal of subscribers, 


BOSTON U.S.A. 1912 ELECTRIC SHOW. 


We have received advance details of an important electrical 
exhibicion which is to be held in Boston, U.S.A., in 1913. The 
“ Electric Show,” as it is being called, is under the auspices of 
the Edison Electric IHluminating Co., Boston, and will be held 
from Nepi. 28 to Oct. 26, 1912. The Mechanics’ Building, 
Boston, has been taken, and its 105,000 sq. fc. of space are to be 
placed аб the disposal of exhibitors. The management are 
endeavouring to create world-wide interest in the event, and 
invite ihe co-operauon of electrical manufacturers outside the 
United. Scates. Special facilities are being given for the im- 
роге of material for che show, and also for either its return ship- 
ment or sale after the conclusion of che exhibition. А point of 
considerable importance is the fact that the port of Boston is 12 
hours nearer Europe than New York, The building selected 
will accommodate 300,000 visitors at a time. Our readers who 
are inceresced should communicate with Mr. Н, W. Moses, 39, 
Boylscon-street, Boston, Mass., for full details. 


CORONATION CIRCULAR. B ce 

The Electricity Supply Publicity Committee are including 
in their recené issue of literature a leaflet urging the use of 
electrical illuminations at the Coronation. The cover has a 
striking heraldic design in colour, and the circular should be of 
value in bringing the advantages of electric lighting to the 
notice of tradesmen and other consumers. All electricity 
undertakings will be doing something special in this direction, 
so that the circular will help materially to achieve the object 
in view. 


WAYGOOD LIFTS. 


We understand that Messrs. В. Wavgood & Co., (Ltd.) have 
been appointed by His Majesty King George as lift makers to 
His Majesty. by Royal Warrant. It is interesting to note that 
a similar warrant of appointment was held by Messrs. Wavgood 
from the late King Edward VII., and also from the late Queen 
Victoria. In this connection it may be remarked that Messrs. 
Wavgood were established in 1833, in the good old days when 
William IV. was Юта. о. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Accrington.—The Electricity Committee have decided to write off 
from the depreciation and renewals fund £2,156 for the cost of por- 
visional orders and second-hand machinery. ‘The balance on hand is 
£038, 

Ballymoney (Ireland).—At the meeting of the Council last week it 
was decided to permit Messrs. Wilkins & Burden, electrical engineers, 
Dublin, to erect poles and overhead cables for supplying electrie 
current in Ballymoney. subject to the plans being approved by the 
Council. "The firm intend to form a local company to carry out the 
contrae' for equipping and working the proposed electricity staion. 

Bradford.— The salary of the city electrical engineer and manager 
of the electricity department (Mr. T. Roles) has been increased from 
£600 to £700 per annum as from April last. with further advances of 
£50 in each of the succeeding two years. 

Brighton.— The engineer and manager of the electricity works (Mr. 
John Christie) has reported that, owing to the increasing demand for 
power for driving the auxiliary plant in connection with the new 
turbine, the supply to Smith's mills. and the steady development of 
the bulk supply to Aldrington, it will be desirable to provide a further 
300 kw. unit of motor generating plant at Southwick. 

The Lighting Committee have approved Mr. Christie's report. and 
tenders are to be invited. 


Dublin.—At a meeting of the Corporation on Monday a report of 
the Electric Light Committee recommending the appointment of 
Мг. L. Kettle as deputy city electrical engineer and Mr. Archer аз 
chief assistant was adopted. 

Dudley.—The Council have granted an honorarium of £50 to the 
electrical engineer (Mr. С. E. Savage) for special services in соппес- 
tion with the arbitration as to the price of current charged to the 
local tramway company. 

Dungiven (Ireland).—The electric lighting scheme proposed by 
Mr. Alex. Semple, J.P., is likely to be carried out, as Mr. Kerr, con- 
sulting engineer, of Belfast. has reported that it is perfectly feasible. 
A preliminary canvas has resulted in orders being received for over 
400 private lights, Hv 
s Ealing.—<An inquiry was held on Tuesday into the Council's appli- 
cation for sanction to borrow £20.000 for extensions of the electricity 
supply undertaking. 

East Ham.— The Board of Trade have authorised the Council to 
supply electrical energy to the West Ham Guardians’ receiving home 
at Wanstead. 

Gravesend.— The Eleetric Committee have agreed. with the local 
tramway company to make a thorough and practical test of the tram- 
way supply meters in sif at the joint expense of the company and of 
the Corporation. Mr, J. Е. С. Snell has been retained to advise and 
give evidence in connection with the arbitration proceedings. 

Hammersmith (London).— Application is to be made to the L.C.C, 
for sanction to borrow £25,253 for additional generating plant, &c. 

Hampstead (London).—The receipts of the electricity department 
for the quarter ended Dec. 31 was £23.557, against £24,027 in the 
corresponding period of 1909. 

The remaining 429 incandescent gas lamps in the borough are to be 
converted into incandescent electric lamps, at a cost of £3.009. 

Hounslow.— Heston and Isleworth Council have decided to wire 
Hounslow Town and Grove-road schools, and also the Isleworth Blue 

Boys’ school, as the annual charge for electric lighting will be much 
less than the present cost of gas. 

Kendal.— Application has been made to the L. G. Board for sanc- 


tion to а loan of £1.470 for ап additional 100 kw. steam dynamo, 
boiler. &c. | 
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Leicester.— Аз a result of the action brought against the Corpora- 
tion in June last in regard to their municipal electric wiring depart- 
ment, the Corporation have decided to dispose of the department, 
and tenders are being invited for the stock of fittings and accessories. 

London County Council.—On Tuesday sanction was given to Step- 
ney Council borrowing £9.625 for electricity mains. 


Official! Salaries.—The salary of Mr. А. L. С. Fell, chief officer of 
tramwaya, was increased as from April 1 from £1,750 to £1,875 a year, and 


ne 


pu ndi edd 
pnma d p 


asfrom April 1, 1912, to &2.000 a усаг. The salary of the comptroller (Mr. 
Н. E. Howard) was increased from £2,000 to £2.250, rising to 2.500 on 
April 1. 1912. The salary of the education officer (Mr. В. Blair) was 
increased from £1,250 to £1,375, and £1.500 in April, 1912. 

Wages and Conditions of Labour. —Representations have been made by 
the Electrical Trades’ Union that the list of wages and hours of labour 
should be amended so far as it relates to the electrical trades by increasing 
the rate of wages of workmen of certain trades, and by the insertion of 
the trades of * plumber jointer " and “ electrical fitter.” The General 
Purposes Committee did not see any justification for altering the rate of 
wages in the list nor the inclusion in the list of the trade of electrical fitter, 
They considered, however, that the trade of '* plumber jointer," with a 
rate of wages of lld. per hour, should be inserted, and recommended 
accordingly.—(Carried. 

Briston to Herne Hill Tramways.—A recommendation by the High. 
ways Committee to ex pend £28,800 on capital account for the construction 
of authorised tramways from Brixton to Herne Hill vas adjourned. 

Tramways over St. Pauls Bridge.—Mr. White, chairman of the High- 
ways Committee, stated that no definite arrangement had yet been come 
to for tramways over the proposed new St. Paul's bridge 

Lirerpool-road. T ramways.—A discussion took place оп the recom- 
mendation of the Highways Committee to the effect that the Liverpool. 
road tramways should be discontinued and removed, but the matter was 
again adjourneed. 

Newport (Mon.).—The Council have applied for sanction to a loan 
of £2,000 for fitting up showrooms and providing stores and offices 
for the electricity supply and tramways department. 


Plymouth.—The salary of the assistant electrical engineer (Mr. F. 
Haynes) has been increased by £25 a year. 

The tramears are to be fitted with * Ferranti” meters for checking 
the consumption of current. The cost is £108. 


Poplar (London).—The borough electrical engineer (Mr. J. Н. 
Bowden) has reported upon the provision necessary to be made to 
meet future demands for electrical cnergy. 

Mr. Bowden recommends the extension of the present buildings and 
plant to meet the demand in 1913-14. To meet next winters load it is 
suggested that the existing small boilers be replaced by one large boiler, 
and it is also reported that extensive alterations are necessary in the. 
feeding system at Orchard. place to meet. the. increased demand for 
power in that neighbourhood. 


'The Electricity Committee have deferred consideration of the question, 
pending a further report. by Mr. Bowden. 

Presentations.—Mr. W. С. Ritchie, assistant engineer of the 
Mexborough & Swinton Tramways Co, who is leaving to become 
manager of a tramway company in Nova Scotia, has been presented 
by the staff with a pair of field glasses. 

On Monday the Hull Corporation Tramway employés presented 
a silver ros: bowl on ebony plinth to Ald. Е. Larard. J.P.. on his 
retirement (after over 12 years’ service) from t e chairmanship of 
the Tramways Committee. Mrs. Larard was presen ed with a brass 
drawing-room stendard lamp and shade. 


Rotherham.— The following scale of charges for energy supplied to 
large lighting consumers is to be adopted :— 

Up to 10.000 units per annum, 4d. per unit ; above 10.000 and under 
15.000 units, 10 рог cent. discount: above 15.000 units, 15 per cent. ; 
above 20,000 units, 20 per cent. : above 30.000 units, 25 per cent.; and 
above 40,000 units, 30 per cent. reduction. | | 

St. Margaret's Bay.—Dover Electricity Committee propose to 
apply for sanction to a loan of £2.000 for extending the electric supply 
mains to St. Margaret's Bav. 


Scarborough.—The Council have decided to apply to the Board of 
Trade for an order determining the powers of the Scarborough Tram- 
way Co., on the ground that the company had discontinued the work- 
ing of the tramways for three calendar months, and that in the alter- 
native a representation be made to the Board of Trade that the com- 
pany was insolvent and unable to work the tramways to the advan- 


tage of the public, and that their powers should for that reason be 
determined. 


Swansea.—In connection with the proposal of the Corporation to 
acquire the local tramways, it is suggested that the Corporation tram- 
ways be operated by the company for a period to be fixed, the right 
of compulsory purchase in respect of the company’s sections not to be 
exercised during that period. and at the expiration of that term the 
Corporation is to have the option of taking over the whole of the com- 


pany’s tramways at their constructive value and the station plant 
&с., by valuation. 
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The Telephone Question.— This (Friday) afternoon Mr. H. Laws 
Webb, М.Е. E. E.. will deliver an address to the members of the Lon- 
don Chamber of Commerce оп ** А‘ Telephone Authority ' for Great 
Britain: An Alternative to State Monopoly." Lord Desborough, 
K.C. V.O. (President), will preside. 

Train Lighting.—At the meeting of the London & South Western 
Railway Co. on Friday lest the chsirman (Мг. Hugh W. Dr m- 
mond), referring to the lighting of the railway carriages, said 
that after having reconsidered the whole matter, the board were 
unanimously of opinion thet they would stick to electricity. with 
which all their new stock and long-distance coaches had been 
quipped. 

Walthamstow.— An unopposed inquiry was held last week into the 
Council's appl cation for sanction to a loan of £11,338 for additional 
generating plant, moins, house services. &о. | 

After hearing the evidence, the inspector (Mr. H. Ross Hooper) said 
that. having regard to the fact that the cost of the cooling tower might be 
greater than at first estimated, and also to the fact that some of the items 
had not yet been submitted to tender, if he decided to report favourably 
on the subject matter of the application, provisional sanction to the 
scheme would b» given. the amount of the loan to which such sanction 
would apply being fixed when it was possible to ascertain the exact cost 
of the scheme. 

West India Telegraph Communication.—1n the House of Commons 
on Monday Мг. Lewis Harcourt, in reply to Mr. Mitchell Thomson, 
stated that the question of telegraphic communication with the 
West Indies was under consideration, 


West Wickham.— The Board of Trade have authorised. Bceken- 
ham Council to supply electric current to two houses in West Wick. 
ham perish, subject to © proviso that should the euthorised under- 
takers in respect of that district prove to the Board thet they are in а 
position to supply electricity themselves they shell! e entitled to t2 Ке 
over the two houses in ques ion on paying the reasonable expense on 
mains clrezdy incurred in furnishing the supply from Becekenham. 

Will.— Probate of the will of the late Sir Clifton Robinson has been 
granted to Sir George White, Bart., and Mr. Samuel White, J.P. The 
testator confirms the three settlements made at various date in his 
lifetime in favour of Lady Robinson and his son, and the residue of 
the estate is £13.64 1. 65. 3d. gross, which is left upon similar trusts to 
those of his principal estates included in the settlements. 

Wireless Telegraph Notes.— The *' Liverpool Daily Post" corres- 
pondent learns that later experimcats with wireless telegraphy on 
British submarine vesscls have resulted in the provi:ion of a com- 
plete and satisfactory system of transmission between vessels on and 
under the weter. "The distance covered by the experiments extend 
to аз far as 100 miles distence between the vessels. and the result is 
stated to have been so satisfactory that the Admiralty have decided 
to instal wireless telegraphy on all the submarines, 

On Monday Мг. Brodeur, Canadian Minister of Merine, introduced 
into the House of Commons at Ottawa z bill to amend the Telegraph 
Act. The new bill provides thet «ll vessels carrying more than 50 
passengers (excepting vessels plying bet ween ports not more than 200 
miles ». part) must be equipped for wireless telegre ph working. 

It is ennounced thet arrangements have been mede whereby wire- 
less messe zes mz y be received èt any postal telegre ph office for trans- 
mission to ships «t ses where such vessels have passed beyond or have 
not yet entered into the redius of operations of the Postmaster- 
General's coast stetions, and will be charged for at the inclusive rate 
of 2s, per word. The Marconi station et Poldhu hes с, range of about 
1,500 miles, end should the ship to which the message is addressed 
have pzssed beyond this range. the telegram will be forwarded (with- 
ont extr» charge) by telegraph to the Marconi Company's long-dis- 
tance station at Сере Cod. Messachusetts, and thence transmitted to 
the ship. А list of ships to which the new service will extend will 
shortly be ауа: Ье et all postal telegraph offices. 

Workhouse Lighting. — Horsham Guardians have appointed a sub- 
committee to conside: 2 report by Мг. J. B. Morgan on the electric 
lighting of the workhouse. 

Electro-Harmonie Society.—A concert (ledies’ night) will be given 
et the Holborn Restaurent (King's Hall) on Tuesday. 21st inst., com- 
mencing at 8 p.m. The chair will Бе te ken by Mr. J. H. Rosenthal. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—' i'he ‘ Review of the River Pl.te” states th t the 
Rosario Electric Light Co. and the Rosario Electric Tramway Co. 
(both Belgian concerns) have been amalgamated. 


Australasia.—The estimates of expenditure by the N.S.W. 
Government for 1910-11 include :— 

For the Railways and Tramways Department, railway rolling stock, 
£650,000; additions to railway lines, stations, and buildings, &c., 
£450,000 ; new railway construction work, £400,000 ; tramway, additions 
to lines, workshops and buildings, &c., £240,000 ; tramway rolling stock, 


£75,000; and electrification of lines, £50,000. For the Public Works 
Dept.: railway construction, £1,007,500; tramway construction, 
£159,000 ; water supply and irrigation works, £338,600. 

Canadian-United States Reciprocity.— Under the proposed tariff 
changes between the Dominion of Canada and the United States the 
following goods will reciprocally be admitted free of duty into both 
countries respectively :— 

Paving posts, railroad ties, and telephone, trolley, electric light and 
telegraph poles of cedar or other woods. | 

Mica, unmanufactured or rough trimmed only, and mica ground or 
bolted. | 

Tale, ground, bolted or precipitated. 

Carbon electrodes. 

Brass in bars and rods, in coil or otherwise, not less than 6 ft. т 
length, or brass in strips, sheets or plates, not polished, planished or 
coated, 

Rolled iron от steel sheets, or paltes, No. 14 gauge or thinner, galvanised 
or coated with zinc. tin or other metal, or not. 

Crucible cast steel wire, valued at not less than 6 cents per Ib. 

Galvanised iron or steel wire, curved or not, Nos, 9. 12 and 13 wire 
gauge. 

Rolled round wire rods in the coil, of iron or steel, not over 2 in. dia. 
and not smaller than No. 6 wire gauge. 

Customs Duties.—In accordance with decisions of the French 
Customs Administration :— 

Axles for trolley wheels will be classified as detached parts of electric 
apparatus (under No. 536 of the French import tariff): dvnamos coupled 
to ventilators, of which the wings and frames are easily separable, as 
dynamos, the wings and cage being dutiable separately: *gas blast 
engines for blast furnaces, as gas, &c., motors (under No, 510). 

India.—The ** Darjeeling Visitor " stetes that Messrs. Burn & Co. 
and Messrs, Р. Wigham Richardson & Co. are promoting a scheme 
for the erection of hydro-electric plant at Sikkim. 

It is proposed to utilise the waters of the Teesta river in Sikkim, and 
generate electricity to supply the surrounding district for a radius of 
about 100 miles, including Darjeeling, Kurs^ong and Terai districts and 
the Dooars. It is intended to give a continuous day and night service 
at a fixed rate per maund of tea, so that planters would be able to estimate 
the eost of power needed by them. А fixed charge will be made per lamp 
installed. Th? municipality of Darjeeling recently invited tenders for 
plant of 1,000 kw. to be erected at Berriek, and to be subsoquently in- 
creased to 2,500 kw. 

Italy.—The provincie! authorities of Perma have obtained powers 
to construct and work an electric tramway in Parma. 

The Società Elettrica Barese, Bari, have been granted powers to 
construct two sections of electric tramway in Bari. 

Russia.—The Russian Budget for 1911 includes estimates of 
6,267.000 roubles (£662.614) for construction and repair of telegraph 
and telephone lines by the Department of the Interior, and 2.201.736 
roubles (£241,249) for the manufacture of torpedoes and radio- 
telegraph apparatus by the Department of the Ministry of Marine. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Council of the Metropolitan Borough of St. MARYLEBONE 
(London) invite tenders for 12 months' supply of materials, including 
carbon brushes, installation accessories. underground cables, c.i. 
pipes. &c., oils, house cables, rubber goods and insulating materials. 
disconnecting boxes, house service cut outs, underground joint boxes 
and meter boards, &c. Tender forms and further particulars may 
be obtained at 19-20, York-place, Baker-street, №. Tenders to th» 
town clerk, Mr. Jas. Wilson, Town Hall. Marylebone-lane, W., by 
noon Wednesday, March 1. See also an advertisement. 


EDINBURGH Corporation invite tenders for the supply and erection 
at their electricity supply station, Dewar-place. of two towers for 
water-cooling purposes. The work is to include the supply and 
erection of all necessary concrete fondations, steel framework and 
cast-iron plating. Copies of specification. form of tender, &c., irom 
the engineer, Mr. F. A. Newington. Dewar-place, Edinburgh, after 
24th inst. Specification, general conditions end drawings may be 
seen at, but not obtained from, the office of the consulting engineer, 
Sir Alexander Kennedy (Messrs. Kennedy & Jenkin). 17, Victoria. 
street, London, S.W. Tenders must be delivered at th? office of the 
town clerk, Mr. Thomas Hunter. LL.D., W.S.. City-chambers, Edin- 
burgh, by 10 a.m. of Tuesday, March 7. See also an advertisement. 

The CALCUTTA ELECTRIC SuPPLY Corpn. (LTD.) require tenders 
tor supply, delivery and election at the site of their Cossipore station. 
Calcutta, of four electrically-driven centrifugal pumps. Copies of 


"ж In reference to this item it is stated that receptacles to catch jets of 
oil, pressure gauges and other safety apparatus, not fixed thereto, trip 
gear. connecting pipe-work, pump, electric turning gear, working and 
control flywheels, unwelded tubes, magneto and lighting appliances, not 
mounted, are dutiable separately. 
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specification, with drawing and general conditions, may be obtained 
from th: secretary, Mr. Francis В. Reeves, Salisbury House, London- 
wall. London, E.C., to whom tenders by 10 a.m. March 9. Specifica- 
tion and drawing can be seen at. but not obtained from, the office 
of the consulting engineers, Messrs. Kennedy & Jenkin, 17, Victoria- 
street, London, S.W. Nece also an advertisement. 


Tenders are invited up to April 4 for supply of 101 miles lead- 
covered cables, and up to June 14 for supply of a branching multiple 
magneto lamp signalling switchboard at Ballarat, to the Postmaster- 
General's Department in VICTORIA ; and up to June 14 for supply of 
а С.В. multiple switeliboard to the Postmaster-General's Depart- 
ment, SOUTH AUSTRALIA. Tender forms and specifications from the 


Commonwealth Offices, 72, Victoria-street, London, S.W. See also 
advertisements. 


MANCHESTER Tramways Committee invite tenders for the supply 
of general stores and other services during the vear ending March 31, 
1912. The stores include motor and controller parts, two-wire 
connectors, armature and field coils, resistances, motor and gear 
cases, trollev standards and poles, lightning arresters, lamps. car 
switches, bells, &c. ; telephones and testing instruments, insulating 
materials, carbon brushes and carbons, overhead equipment material, 
trolley heads, steel bushes and spindles, electrica! signal spare parts, 
&с.; power and lighting cable, bell wire, copper, brass, steel and 
iron wire, sheet copper and brass, gal. steel cable; lubricants and 
oils, paints, &c., porcelain and brownware insulators, rubber goloshes, 
gloves, &e. Schedules, &с., from the general manager. Mr. J. M. 
M Elroy, Corporation tramways, 55, Piccadilly, Manchester. Tenders 
to the chairman of the Tramways Committee by 10 a.m. Feb. 27. 

ВЕГРАЗТ Tramways and Electricity Committee also invite tenders 
for 12 months' supply of lubricator and gauge glasses; packings, 
oils. rubber goods, &c.. incandescent lamps. asbestos goods, solder, 
trolley wire, overhead material, gal. wire, refined Trinidad bitumen, 
bitite strip, prepared tape and rubber tape, joint box compound, 
fuse wire: wood {гоп ипи. c.i. street box frames and covers. glazed 
stoneware conduits. c.i. pipes. lighting feeder and section pillars, 
glazed stoneware cable bridges, copper cable connectors, are lamp 
carlon:, meters and maximum demand indicators. automatic time 
switches and house service cut-outs. Forms of tender, &c., from 


the city electrical engineer (Mr. T. W. Bloxam). Tenders to the 
town elerk (Mr. R. Meyer) by 10 a.m. Feb. 27. 


The Electricity Supply Committee of the Corporation of DUBLIN 
desire to receive tenders for the supply and installation at their 
Pigeon House generating station of à complete generating set of 
approximately 3.000 kw. capacity, comprising steam turbo-alter- 
nator and exciter. condensing plant, water-tube boilers, stokers, 
steel chimney with induced draught fans, feed and circulating pumps, 
steam and water piping, &с. Tenders to the Chairman of the 


Electricity Supply Committee, 3. Cork-hill, Dublin, by noon Monday, 
Murch 6. 


ILFORD Urban Council invite tenders for the supply of various 
stores for their electricity works during the year ending March 31, 
1912. including are lamp carbons, cables, house service fuse boxes, 
incandescent lamps (carbon and metal filament), joint boxes and 
meters, Specifications and forms of tender from the electrical 
engineer. Mr. Arthur H. Shaw, M.LE.E., Electricity Works, Ley- 


street. Ilford. Tenders to Mr. Adam Partington, clerk and solicitor, 
Town Hall, Шога, by Tuesday, Feb. 28. 


LEEDS Corporation invite tenders for supply of the whole or any 
portion of about 35,000 tons of steam coal (small slack, smudge or 
any similar material) required for the electric lighting department 
during the year ending April 30, 1912; and for goods required for 
the department during the year ending March 31, 1912, including 
iron and steel bars, angles, plates, &с.. castings, w.i. tubes, copper 
bars, strip, plates and wire, lead and other plumbers’ material, tools, 
ironmongers’ sundries, engineers’ furnishings, oils, paints, india- 
rubber covered cables, mains boxes and fittings, jointing and insu- 


lating materials, electric lamps, «е. Tenders to the town clerk 
(Mr. Robt. Е. Fox) by 10 a.m. Feb. 21. 


The Tramways and Electricity Committee of BELFAST Corpora- 
tion are prepared to receive tenders for supply and delivery of v.b. 
insulated cable during the 12 months ending March ЗІ, 1912. Speci- 
fication, &c., from Mr. T. W. Bloxam, city electrical engineer, East 
Bridge-street, Belfast, on deposit of one guinea. Tenders to the 
office of the town clerk (Mr. В. Meyer) Бу 10 a.m. Monday, Feb. 27. 


WiMBLEDON Corporation want tenders by 5 p.m. Feb. 27 for 12 
months’ supply of materials for the electricity department, in- 
cluding cables and conduits, joint boxes and jointing materials, 
transformers, meters, incandescent and flame атс lamps, oils, &е. 
Specifications from the Borough Electrical Engineer. 


HaMMERSMITH (London) Council require tenders by 4 p.m. March 8. 
for supply of water-tube boilers, with superheaterg, forced draught 


furnace with mechanical stokers, economisers, &c. 


Waterloo-place, S.W. 


meters, fuse boxes, lamp-posts, feeder pillars, &c. 


саг switches, lamps and motor windings. castings. oils, бо. 


Specifications, 
&e., from the Engineer and Manager, Electricity Works, 85, Fulham 
Palace-road, W. 

St. GEoRGE'S (London) Guardians want tenders by noon March 1 
for six months’ supply of electrie lamps, fittings. &e. Forms of 
tender from the Clerk, Prince’s-row, Buckingham Palace-road, S.W. 


Heston and IsrewonTU Council want tenders by March 1 for 12 
months' supply of electric cables. meters, troughing and sundry elec. 


trical supplies, &c. Forms of tender from the Surveyor, Council 
House, Hounslow. 


LoxpoN County Council Asylums Committee want tenders by 


10 a.m. Feb. 24 for 12 months’ supply of electric lamps and other 
electrical supplies. Forms of tender from the Committees office. 6. 


GRIMSBY Corporation invite tenders for supply of continuous- 
current motors and starting panels (sizes 1 n.p. to 15 H.r.). Full 
particulars and specifications from the borough electrics! engineer 


(Mr. W. A. Vignoles), to whom tenders by first post Monde y, Feb, 20, 


ВоотгЕ Corporation require tenders by noon March 4 for one 
year's supply of v.b. wires end cables, meters, carbons, inezudescent 


lamps. globes, fuse and service boxes, &с. Forms of tender from the 
Borough Electrical Engineer. 


EDINBURGH School board want tenders by 10 атл. Feb. 28 for 
electric lighting and other work at 41, Lauriston-place, Edinburgh, 


Schedules, &c.. from the School Board Offices, Castle-terrace, Edin- 
burgh, 


Tenders are wanted by 4 p.m. Feb. 21 for 12 months’ electrical 
supplies. engine room stores, for the GRANGEGORMAN and PoRTRANE 


Asylums, со. Dublin. Forms of tender from the Storekeeper, Rich- 
mond Asylum, Grangegorman. 


SALFORD Tramways Committee want tenders by З p.m. Feb. 27 


for 12 months’ supply of general stores. Forms of tender from the 
General Manager, 32, Blackfriars-street, Salford. 


EDINBURGH Corporation want tenders by 10 a.m. March 6 for 
electric lighting and other works at the new Usher Hall, Lothian- 
road. Schedules, &c., from Mr. J. А. Williamson. 


Turton Council require tenders by 10 a.m. Feb. 20 for supply and 
erection of bare copper overhead electric lighting mains, poles, &c. 
Specification, &c., from the Electrical Engineer. 

Dover Harbour Board want tenders by March 2 for 12 months’ 
supply of electric cables and sundries. &e. Schedules from the 
Harbour Register, 34 and 36. Castle-street, Dover. 


Рогндм (London) Council require tenders by 4 p.m. March 1 for 12 
months’ supply of electrical stores, lump fittings. tools, &c. 


Forms of 
tender from the Town Hall. 


Govan Council want. tenders by Feb. 27 for supply of a 500 kw. 


rotary converter. Specification, &е.. from the Burgh Electrical 
Engineer. 


Acton Council want tenders by 3 p.m. Feb. 28 for 12 months’ 


supply of meter boards, fuse boxes, l.t. cables, lead-covered cables 
and steel conduits. Forms of tender from Mr. J. Martin Blair. at the 
Council Offices. | 

CROYDON Corporation want tenders by noon March 6 for supply of 


Specification 
from the Manager of the Electricity Works. 
Hornsey Council want tenders by 4 p.m., March 6. for supply of 


meters, cables, troughing, distribution joints and fuse boxes. Forms 


of tender, &c., from the Borough Electrical Engineer. (a 


PORTSMOUTH Tramways Committee want tenders by 10 a.m. Feb. 
21 for 12 months’ supply of overhead material. insulating materials, 
Form of 
tender, &c., from the Engineer, Fratton-grove, Portsmouth. 
SHEFFIELD Electric Light Committee require tenders for steam and 
feed piping feed water tank, live steam feed water heters. pump, 
water meters, &c.. for Neepsend power station. Specification, &c., 
from Mr. S. E. Fedden., Commercial-street, Sheffield. 


Tenders will be received till Feb. 28 for supply of a motor geacrator 
and accumulators and for a petrol-driven portable winch, up to March 
7 for 11 sections of branching multiple magneto lamp signalling switco- 
board and 10,000 telephone protectors, to the Postmaster-General's 
Department in VICTORIA ; up to March8 for supply of measuring in- 
struments to the Postmaster-General’s Department in QUEENSLAND $ 
up to March 14 next for the installation of wireless telegraphy at 
Thursday Island and Papua for the COMMONWEALTH POSTMASTER- 
GENERAL'S DEPARTMENT; and up to April 18 for supply of one 
common battery switchboard to the Postmaster-General’s Depart- 
ment in WESTERN AUSTRALIA. Tender forms and specifications from 
the Commonwealth offices, 72, Victoria-street, London, S.W. 
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DR. DRYSDALE’S A.C. POTENTIOMETER. whole class, and being obtained in two or three; minutes, 
ў although it was not known at all where balance would: be 

жек аш, obtained. At a further demonstration at the close of Prof. 

Fleming’s lecture it was suggested that the voltages and phase 

jAt Prof. Fleming's post-graduate lecture to telegraph engi- angles of a transformer оп the lecture table should be measured. 
neers on the 15th inst., Dr. Drysdale’s A.C. potentiometer was Mr. Tinsley arranged to do this, and in a few minutes the volt- 
shown in operation by Mr. H. Tinsley. ages were measured to within 1 or 2 parts in 10,000, and the 
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DRYSDALE POTENTIOMETER. 


During the lecture two readings were taken of the phase dis- relation of a phase angle of primary and secondary read off, the 
placement and voltage magnitude on 120 miles of artificial latt»r coming out to exactly 180 deg., or precisely its theoretical 
cable, the balance on the potentiometer being visible to the value. 


CIRCUS LIGHTING 


All Voltages BY 
8 [0 280. 


EN ATI Candle Power 
= | | fo 1,000. 
HENGLER'S CIRCUS, GLASGOW, illuminated throughout ' 
|... by OSRAM LAMPS. \ 


The GENERAL ELECTRIC Co, Ltd., /.'. 67, Queen Victoria St., London, Е.С. LAMPS. 
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CONTINUOUS-CURRENT 
MOTORS. 


Totally-enclosed Type. 


A LARGE NUMBER OF MOTORS OF USUAL OUTPUTS 
AND VOLTAGES ALWAYS IN STOCK, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: " SIBMBRALOS, LONDON.” 
Supplies Dept. : 30, UPPER THAMES STREET, В.С. 
Telephone: 1.омоом Watt 8270. Telegrams: ‘‘ SIEMOTOR, Гоноом.” 
BRANCHES : 


SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


B.T.H. WORM GEARS. 


— —— —ÓM 


In some motor applications it is necessary to have con- 
siderable speed reduction between the motor and the driven 
machine, and to keep the gear as compact as possible. 

The B.T.H. gear has, we understand, been designed on 
purely scientific principles, while it is accurately manu- 
factured by the modern machinery. The gear consists of a 
phosphor bronze worm wheel of ample face to provide for 
continuous wear, turned, bored and accurately cut, and a 


ApePLK тох OF B.T.H.. Motor лхо Worm Gear TO CaLico 


PRINTING MACHINERY. 
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worm of a suitable diameter and pitch machined out of solid 
steel. 

The case is of cast iron and is split along the worm wheel 
centre line so that the top half is removable. The lower halt 
is bored to receive the bearing of the worm shaft, and it forms 
an oil well in which the worm runs continuously. Phosphor 
bronze bushes are fitted, and both top and bottom halves ої 
the case are provided with inspection doors. The bearings 
are self centring and are provided wiih phosphor bronze liners, 
oil rings, inspection covers, and draw-off plugs. The thrust in 
either direction is taken by а massive ball thrust bearing. 

An oil-level indicator with draw-off tap is also fitted. The 
motor and gear are combined on a rigid cast-iron bedplate, 
and the whole forms a neat, efficient and silent reduciion gear. 

The gear is made in sizes from 1 to 25 H.P. and a great varietv 
of speeds. The efficiency, of the gear varies, we understand, 
from 85 per cent. to 95 per cent., the latter figure being obtained 
after the gears have been running a short time. 


NEW MINING MOTORS. 


— 


Mavor & Coulson.—A series of dust, gas and explosion proof 
motors has been brought out by Messrs. Mavor & Coulson. 
These are described as " tube cooled " enclosed motors, and 
are made for thr »-phase and direci-current circuits. The 
latest mining regulations stipulate for complete enclosure of 
motors. In the tube.cooled machine there are groups of tubes 
internal to the motor shell and open at both ends to the outside 
onlv. А small fan at the end of the motor shaft drives air 
through these tubes, carrving away the heat from the interior 
and cooling the machine while running. 

The design admits of numerous adaptations to meet the 
requirements for a dust, gas and explosion-proof machine. The 
three-phase and direct-current patterns of motors are made up in 
the dust-proof and explosion-proof patterns respectively. A 
wide range of motors has been got out to this design, and full 
details are given in two lists just published. 


THE *KALKOS" SWITCH. 


We gave some particulars recently of tests carried out on 
the new Kalkos switch. From a supplementary list just 
issued we have gathered some additional information regard- 
ing this switch. It has been introduced for use with the 
* Kalkos" tinned brass tube system, and has been designed 
to eliminate the difficulties hitherto experienced when using 
ordinarv panel switches in a svstem which is earthed through- 
out. All current-carrying parts are enclosed in a porcelain 
well, and it is impossible for апу live metal to come into con- 
tact with the switch cover. When breaking circuit with switch 
carrying its full capacity of 5 amperes there is no risk of an 
arc being drawn and set up between terminals and earth. The 
screws of terminals are so protected by porcelain that even 
when right out they cannot touch box or cover. The terminals 
can be tightened up with switch placed in box. there being 
channels in porcelain to admit the use of screw driver. Ап 
important feature is that the dolly is effectively earthed to 
the svstem only when the cover is screwed into position, but 
is always automatically earthed as soon as the cover is fixed, 
there heing no connections to make. The switch is water and 
air tight. The base has been designed to accurately check into 
aud fit the adjustment ring, so that lateral movement cannot 
take place. A special feature in the switch is the contact arm. 


2 ——————- 
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PO m | 
*EOA" Motors 


In all sizes up to 50 Н.Р. 


| 
Prompt delivery of standard sizes. Large 
number in stock. Competitive Prices. 


| “ЕОА " Motors are essentially reliable 
machines, and suited for use under the — 
most trying conditions. They are liberally 
rated and will satisfactorily work under 
heavy overloads. 


p —— 


High efficiency on all loads. 


Write us for quotations, they will help you. 


. LONDON-- Electric Motors and Export Business: 28, 
| Victoria Street, S.W. (С. $. Thomson). 


S n" a worse The Belectric & Ordnance Accessories 


_ NEWCASTLE-ON-TYNE— J. Morey, Consett Chambers. 


NOTTINGHAM—F. $. MawsriELD, 197, Station Road, : 
|  Beeston, Notts. 
NEWPORT (Mon.)—C. R. Ноосн, 7, Summerhill Avenue. Co. ; | td. А Aston, , Birmingham. | 


LEEDS-F. МАССА им, Ansthorpe Road, Crosseates. 


This is enclosed in marmorite, effectivelv insulating this from lamps, according to the voltage of the circuit. The lamps are 
the operating mechanism, and at the same time places an in- round bulb, 2 c.p., 14 volis, and are 1] in. diameter without 
sulated barrier between the two poles of the switch when the pips. They can be supplied clear, frosted or coloured. Two- 
circuit is broken. It is so constructed that it moves in- | 

dependently of all other parts of the switch. It has an oscil- 
lating and rolling motion which enables it to take up a position 
with switch on, ‘which ensures the whole of its surface being 
used in carrying the current. Interested enquirers should 
write the Sun Electrical Co. for details and prices of this 
novel switch. 


*CARLEON " LIGHTING SYSTEM. 


In the description of His system published in last week's 
issue the name of the company was given in error as Gavan 
Turig (Ltd.). This should have been Gavan ших (Lid.). It 
was also stated thai if the speed of the dynamo fell below a 
predetermined limit the machine was cut out aliogether 
by а switch operated by the centrifugal governor on the arma- 
ture shaft. We understand һас this is not correct, but that 
by the provision of three brushes on the commutator auto- 
matic switching devices are dispensed wich. 


CORONATION ILLUMINATION DEVICES. 


THE ELECTRICAL CO. 


We published in last week's issue some details of the specia- 
Пиев in illumination devices which the Electrical Co. is offering 
for use in connection wich the forthcoming Coronation. In ELECTRICAL CoMPAN Y's DECORATIVE CHAIN FOR CORONATION 
addition to che '* Scriplice " and rosette uniis of which we gave ILLUMINATIONS. | 
parüculars, the company is making a special feature of a 
decoration chain for inierior illuminacions. An illustration screw connectors are used, one at each side of the lamp, and 
of the details of this chain is given in ihe adjoining composite — the flexible which is employ ed for connecting the lamps together 


photograph. The chain can be built up in lengths of 8 or 16 is provided with loose screw caps which ensure a good contact 
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THE CHEAPEST AND BEST LAMP 
FOR OUTSIDE , LIGHTING. 


ФФ ФФ 
Absolutely Can be burnt 
Rainproof. at any angle. 

o> $$ 

CAN BE FITTED TO ier: 3 OR METAL FILAMENT 
EITHER CARBON Nia? a LAMPS. 


— 


Sole Manufacturers : 


POPE’S ELECTRIC 
HYTHE ROAD, 


LAMP СО., LTD., 
WILLESDEN, N.W. 


REYROLLE 


QUICK-MAKE AND BREAK 


UM SWITCHES. 


— — MM ay ao 


PROMETHEUS 
RADIATORS. 


CHEAPEST AND BEST. 
SEND FOR LIST OF NEW DESIGNS, LEAFLET No, 142. 


| | 


и 
JIL Sw] ITCHES | 


eni Tau wf uses et 
^o^ uw ust к а чи зог чот За Daa Тин ни эли эш ч 


| THIS TANK To pe y 
l 

| WITH оң up ro = 

ШИН Инш (ш ] 


A bubiutely Mistake-Proof. 
Send for Pamphlet No. 144. 


229 No, 620 MATT BLACK FINISH Е 


THE BRITISH PROMETHEUS CO., LTD., 
А. REYROLLE & CO, Ltd., ПА 


ай В Е, ENGLAND. 


rc PR T ET s . M LLY LET YT Ww X1. ‹ 
.-. ох L Р 
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od 
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BIRMINGHAM. 


\ 


157 SUPPLEMENT to “The Electrician." Februarg 24, 1911. 


between the lamp terminal and the connecting flexible. Suit- 
able porcelaiu and connectors are supplied for the terminals, 
and, in addition, hanging hooks are provided to facilitate the 
attachment of the strip. The effect produced with thi: chain 
is very pretty, and a little care in the placing of the festoons 
will make a neat and pleasing form of illumination. The 
chain is supplied in lengths of 8 о" 16 Jamps, the lamps being 
at 6 in. centres and complete with two end connectors. The 
company's Coronation list entitled ** Some Illuminating Sug- 
gestions " will be sent immediately on request. : 


The details of the constructional features of their type FC, 
D.C. motors are given in а 135 recently issued bv Siemens Bros. 
Dynamo Works. Commutation poles are fitted to these 
motors in sizes above 15 н.р. Carbon brushes are used and а 
special patiern of brushholder is employed. This holder 


N ee 
Siemens D.C, MOTOR. 


carries two small brushes, each wich cap and flexible connec- 
tion. This arrangement provides for a higher conductivity in 
the leads and minimises local heating at the commutator. At 
the same time the area of brush contact is not unduly increased. 

The pole pieces and shoes are laminaied, and two screws are 
employed to secure each pole in posicion in the field frame. 
An illustration of one of these motors is given herewith. 


ELECTRICAL DIALOGUES. 


AT A LOCAL ELECTRICAL EXHIBITION, opened in state by the 
Mayor. Enter two servants, whose mistresses have sent them to 
see the electrical cooking display. 

Erza: Ain't this beauiiful, Jine? Look аё chem lovely 
lights ! 

Jane: Yes, and listen to the band. 

Білла: What lovely flowers and palms, too; and a real 
marble statue. Oh! she’s got nothing on (blushes). 

ТАХЕ: Come away, Eliza, thai chap’s laughing. Oh my! 
Here's a elecirie pianner plavin’ all by itself. | 

Ertza: ГИ ask missus to get one for the kitchen. Where 
shall we go to first ? 

JaxE: Lei’s ask these chaps. If you please (giggles), which 
is the best thing to see ? 


Extract from an Electrical Catalogue 


RUBBER CABLES. 


CaNTO IV. | 

When Buildings, Ships and Vehicles are | 
Wired, А 

Then Rubber Inanlation is desired. | 

| 

| 


Take note ' St. Helens Rubber i3 the best, 
It bas all qualities that are required. 


published by St. HELENS CABLE & RUBBER Co., Lro., Warrington. 


‚ lies. Good-bye, CO,. 
* * 
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EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


— | 
и 
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ONE OF THE CHaps: Have you been to the cafay chontong ? 

No? Then come along with us. (They depart.) 
* * * * 

А stranger at а stand where metal filament lamps are being 
shown. 

ATTENDANT (strolling up leisurely) : Would you like to know 
about these lamps sir? Well, they are twice as efficient as 
incandescent gas, and —— 

STRANGER: That's а lie! 

A ATTENDANT (bristles up) : Look here, for two pins РИ —— 


. (calms himself). What did you ask for ? 


STRANGER : I didn't. 

ATTENDANT : Well, what did you come here for if vou didn't 
want to know about these lamps ? 

STRANGER : I suppose I may come to vour exhibition. I'm 
a gas manager. Good-bye. 

ATTENDANT (calls after him) : You don’t want to learn any 


x * * 


Enter Father, Mother and Tommy, at. stand where. electric 
lamps are being made. 

Tommy: Father, what are those girls doing ? 

FarHER: Making electric lamps, dear. 

Tommy: What for ? 

FATHER : To show people how they are made. 

Tommy: What, the girls, Father ? 

MorHER : Don't be silly, Tommy. 

Tommy: Father, are the girls always dressed like that ? 

FATHER: No, dear; of course not. 

MorHER: I don't think vou know anything about that, 
John. 

Farner (testily) : Well, my dear, it isn’t likely that they'd 
work like that in the factory. 

Tommy: Work like what, Father ? 

FaTHER (ercitedly) : Here, d n, Ive lost my watch. 
(confusion). 

* 


* * * 


Two Parsons, inspecting stand of instruments. 

First Parson: And—er—what do these—ahem—dials 
show, young man ? 

ATTENDANT: Volts and amperes, sir. 

Чесохр Parson: Wonderful—truly remarkable—the ad- 
vance of science. And—ah—the price ? 

ATTENDANT: Ten guineas, sir, and a liberal.discount if you 
are in the trade. | | 

First Parson (indignantly): The trade, indeed. Oh—ah 
—уез— 1 understand now. (То his companion.) | Yes—verv 
wonderful—truly remarkable, as vou say. (То attendant) 
Yes,—er—we will let vou know if we—ah—want any. (ereunt.) 


IFS AND QUERIES. | 


Ij there were no electrical contractors— would the electricitv 
supplv authorities have as good a time as they imagine thev 
would ? | | 

Ij the electrical industry were tariff protected— where would 
all the metal lamps come from ? | 

If the Davlight Saving Bil! goes through—will there be room 
for а boom in electric alarm clocks ? 

Ij the E.H.S. reserved one concert for amateur electrical 


talent—would the long bar be less crowded than usual ? 


If Revrolle’s produced a ‘Farm Yard" type of switch- 
gear—would it solve the problem of intensive land culture ? 

If the Institution organises a Foreign tour this vear—will 16 
include the Turin exhibition ? 
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MINING BELL TRANSFORMERS. 


— 


Primarv batteries for operating mining bells are generally 
unsatisfactory and unreliable, and the cost of their main- 
tenance is considerable. With a view to supplying a device 
reliable in operation, and dispensing with the up-keep of such 
batteries, the B.T.H. Co. have designed a transformer for bell 
circuits. The transformer is mounted in a strong explosion 
proof cast-iron box, having a bolted down cover with a wide 
machined joint to withstand 140 lb. pressure. D.P. cartridge 
fuses are mounted inside the box and connected up with the 
primary winding. The coils are kept apart by a metallic 
separator which is connected to the case to avoid any leakage 


GENERAL VIEW OF MINING BELL TRANSFORMER. 


from primary to secondary. The tails are brought out of the 
box through sealed insulated bushings. The transformer is 
wound for a normal voltage of 500 on the primary and 20 on 
the secondary 50 cycles. By an arrangement of tappings in- 
side the case, the secondary voltage may be changed to approxi- 
mately 17, 15 or 13 volts. The primary may be used on апу 
voltage up to 600 at 50 cycles, the secondary voltages being 
proportionately increased. Unless otherwise specified, trans- 
formers are always sent out connected up for 13 volts. 

The winding is so designed that the secondery coil may be 
left short circuited for five minutes without damaging the 
transformers. The iron loss does not exceed 8 watts, In con- 
necting up mining bells to the transformer it is recommended 
that the contact makers be cut out and that the two magnet 
coils of each bell be coupled in parallel inscead of in series, as 
is usual. Adjustment of the springs of the hammer will then 


be found to give satisfactory ringing. The weight of the 
transformer is 51 lb. | 


PELTON WHEEL Electric Plants. 
Patent Hydraulic Speed Governors. 


I specialise in these, and my prices will be found 
| lower than those of any other first-class manufac- 

turer. Lhave supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 


PERCY PITMAN, 3, Willcott Road, Acton, 
LONDON, W. 


phone & Electric Co., Ltd., 200, Upper Thames Street, London, Е.С. 
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Works: Dagenham, Essex. 


PHCENIX FLAME-PROOF MOTOR. 


More than ordinary interest attaches to a new design of elec- 
tric motor which the Phoenix Dynamo Mfg. Co.. Thornbury 
Works, Bradford, have specially developed for mining work. 
It is claimed for this motor that it is completely flame-proof. 
both as regards an explosion in the interior of the motor 
and an explosion in its immediate neighbourhood. A 
special flame-proof case has been fitted to one of the end plates 
of the body. The motor is designed for direct current working. 
and this special box encloses the commutator and brushes. 
Heavy type ball or roller bearings are fitted to the motor, and 
the housings are what is stated in the list ` perfectly, not com- 
mercially, dust-iight.” There are no oil wells, the bearings 
being lubricated with grease which only requires renewal 
very occasionally. The insulation of the motor is moisture 
proof, the windings being impregnated with an insulating 
material in vacuum. The insulating varnish and material 
emploved are only used after having been found to be capable 
of standing without damage a temperature of 250°F. 

In the apparatus employed to carry out explosion 
tests on the motor, a heavy wood chamber, zinc lined. 
was provided, and in this the motor was placed. А mixture of 
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Рнех:х FLAME-PROOF MOTOR IN Test Box. 


gas and air (previously tested by au explosion meter) was 
forced into the motor case, and fired Бу means of a sparking 
plug screwed into one of the end plates of the motor. This 
test was carried out when the motor itself was surrounded by 
another mixture of explosive gas and air. This surrounding 
mixture wes afterwards fired by another plug. In the first 
case, with the motor charged externally with che explosive gas. 
there was no explosion of the external gas when the mixiure 
inside the motor was fired. We understand thet these tests 
have been repeated upon numerous occasions in the presence of 
mining and other experts, and the Company naturally consider 
them io be conclusive and to bear out in every way their claims 
regarding this interesting machine. | 
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SPECIFY AND USE 


No Temperature Coefficient. Wire will not Rust or Perish. 

Contains no iron. === 
The only Material of its kind Manufactured in England. 
Used largeiy and Specified by the Admiralty. —— 
Used also by the айап and Japanese Admlralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


—" —— ~ 
- - ————— — T e = 
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TEN € ———— Dm пои a ec a 


Makers : | Agent: LIONEL ROBINSON, 
HENRY WIGGIN & CO., Ltd., 4 3, Staple Inn, London, W.C. 
GEORGE STREET, BIRMINGHAM. Telephone : 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : “ WIGGIN BIRMINGHAM.” | Telegrams: '"FERRYDOM, LONDON." 
Ке те с=т о Е ан аата ICONE ; 
“EMPIRE ” 
| | РАТЕМТ | 
СЕРР АНТ [| automatic STARTERS 
| Ltd. FOR DIRECT CURRENT. HAVE ONLY 


ONE SOLENOID 
and NO SLIDING 


CONTACTLESS REGULATORS | | 5 — sese 


structed to give 
the utmost satis- British Made from 
faction under very first to last. 

heavy duty, and no 
other make upon 


Give a more definite 
and absolute grada- 
tion than any other 


Resistance on the the market offer 
market Entirely the advantages of 
Ы «EMD Iy 
supersedes the Wire the “EMPIRE 
PATENT. 


Wound Resistance. 

Equally adaptable to 

Power and Lighting 
purposes. 


Write for List H 151. 


WRITE FOR 
CATALOGUE E. GJE 


FOR POWER AND LICHT REGULATION. 


ELECTRIC 
CONTROL, Ltd., 
HOLLINWOOD, LANCASHIRE, and 17, REID STREET, 
78, KING STREET, MANCHESTER. BRIDGETON, GLASGOW. 
430 Telegrams : “Control, Glasgow," 


Telephone; Bridgeton 2847. 
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STREET LIGHTING. 


—Ó—— ae 


The controversy between the advocates of electricity and 
gas for street lighting continues with the same vigour as ever, 
and the gas people are, as usual. getting the worst of it. In 
spite of the statements made in the gas papers and the daily 
Press regarding the economies effected by high-pressure 
mantles, &c., the metal lamp is making such rapid progress 
that it threatens to oust gas entirely from the domain of side- 
street lighting. The adjoining illustration is admirable testi- 
mony to support this statement. It shows a pair of 400 c.p. 
Osram lamps placed in a special lantern on a single post bv 
the side of a post fitted with ordinary gas mantles. The 
photograph was taken in Westbourne-terrace, Paddington, 


A COMPARISON OF OSRAM LAMPS AND INCANDESCENT GaAs. 


where a number of these lamps can be seen in use. The energy 
is supplied from the mains of the Metropolitan Electric Supply 
Co.. who have carried out the installation, and we understand 
that they have found it satisfactory in every respect. И is 
in the direction of side-street lighting that the gas companies 
have much to fear from the metal lamp. because they must 
make use of ordinary incandescent mantles. It is too costly 
an undertaking to lay special pipes for high-pressure gas fittings 
with inverted burners, &c. Then, again. the high candle- 
power metal lamp is so simple a lighting umt that bevond 
occasional cleaning it can remain in service without any atten- 
tion being required, while gas mantles require frequent renewal 
and the lanterns must be often cleaned. 


ALBION COMBUSTION METER AND RECORDER. 


А new pattern of CO, Recorder is being introduced bv the 
Albion Recorders Co.. Tower Buildings. Water-street, Liver- 
pool, A sectional illustration of the instrument is given here- 
with. 

A trickle of water runs into tank A until it overflows the open end 
of pipe B. and falling into pan C, carried on lever D pivotted at E. 
fills, and depresses same, causing valve F to lift, allowing the water 
in A to run out quickly. Part of the water being directed by pipe G 
into pan, keeps it full until the water in A has fallen to level of valve 
box, when the syphon in pan C empties it. and the valve is closed by 
balance weight H. The filling action then recommences, and the 
evcle of operations is continued automatically. The water supply 
can be regulated to give a record every 4 to 10 minutes as desired. 

During the fall of water in tank А. flue gas is drawn through pipe I. 
and ita water seal J. and fills chamber К. and on the return of the 
water, part of this enclosed gas passes by pipe L through the water 
seal in box M, and escapes to the atmosphere through pipe Х. When 

the water reaches the lower end of pipe L. the remainder of the gas 
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SIMPLEX CONDUITS L». 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— | 
CONDUITS, CABLES, ACCESSORIES, FIT- . 
| TINGS, MOTORS, ELECTRIC HEATING - 
| AND COOKING MATERIAL, &c. | 


being entrapped is passed through the capilliary tube O to the potash 
vessel P, bubbling through the solution which absorbs the CO,. and 
the remainder collected under cone Q passes up the connecting pipe 
Q. into bell В, causing it to lift. The fall of the water т A uncovers 
the end of pipe S, which being г, branch from Q allows the gas in R to 
escape, and the bell to fall to its normal position. 


The bell R is connected by a chain to the quadrant T balanced by 
weight U, and this revolves until 80 per cent. of the full stroke of bell 
is completed. when the stop V engages with the pen lever W and 
depresses same, and a line is drawn by pen X on the chart Y carried 
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SECTION THROUGH ALBION, 


on а clockwork-driven drum. The lift of the bell will vary with the 
amount of CO, gas absorbed by the caustic potash, and the length of 
line drawn on chart will be longer when the proportion of CO, 1s 
smaller, and vice versa. The bell is accurately balanced at all parts 


of its stroke. by the varying radii of the quadrant, and the gas is under 
constant pressure. | | 


Adjusting screws on the base plete permit of quick levelling of the 
machine, which is contained in a strong lock-up metal case witli glass 
door. On disconnecting pipes L and O the whole of the inner gas 
vessel with its attachments can be withdrawn, and every portion їз 
open for inspection and cleaning. 


H. WEIDMANN, 


RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. | 
(See larger Advt. last week.) 
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catalogue which deals with numerous accessories which are 
designed in accordance with the Home Office Regulations. A 
small reproduction of the cover of this catalogue is given here- 
with. 

The rules allow of two methods of protection (1) providing all 
parts that are liable to be touched, with shields, handles or 
covers of insulating material, and (2) efficiently earthing all 
such parts which do not carry current. The catalogue deals 
with accessories designed in accordance with the first-men- 
tioned rule, and the makers claim that even with wilful misuse 
accidents are almost impossible. The tumbler switches listed 
have china dollvs and the plugs and plug adaptors are provided 
with large dise shields which protect the hand from accidental 
contaet with the prongs. Lampholders are guarded with 
" Coates " insulating shields, which are also fire resisting ; in 
fact, it will not maintain a flame or burn under anv condition. 
The detachable ceiling roses are conveniently arranged for easy 
wiring from the circuit cables and for the attachment of the 
flexible cord. бы. AERE 

In the hand lamp section are numerous patterns of lamps 
B protected with both fibre and wire guards. The former are 
ED i| sufficiently strong to withstand throwing about without dam- 
pS i age to the lamp or the guard. | 
f. "Other accessories include ironclad-switches both with and 
without fuses, these being made for two or three-pole circuits. 

A range of detachable fuses in cast-iron covers is made a 
feature of the list. Attention is also called to the G.E.C. 
safetv flex, which is ordinary workshop flex in which a third 
conductor is included of galvanised steel wires lapped twice 
with cotton. 

А copv of this interesting list will be sent on request to the 
G.E.C. Publication Department. 


SHOCK-PROOF ACCESSORIES. 


The influence of the Home Office Rules on the many elec- 
trical accessories which are used in workshops on electric power 
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REPRODUCTION or CovER or G.E.C. SPECIAL CATALOGUE. 


circuits is shown upon the productions of many electrical 
The General Electric Co. has just issued a 


manufacturers. 


THE WHET CITY RINKERIÉ, NEWCASTLE ср TYNE. 
а, > № Е "uf | 


е ^ 
- ^ 


THE GENERAL ELECTRIC 
с0., LTD., 


THE “WHITE CITY RINKERIE," NEWCASTLE-ON-TYNE, 
illuminated throughout by OSRAM Lamps, some 600 Lamps 
being installed. 


Оте2— 
LAMPS. " QUEEN VICTORIA ST., 
M ue LONDON, E.C. 


Digitized by 
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SIEMENS 


LOCKING LAMPHOLDERS. 


(KINGOLITE PATENT.) 


FOR PARTICULARS APPLY TO OUR 
SUPPLIES DEPARTMENT. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap OrFicze: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept. : зо, UPPER THAMES STREET, В.С. 
Telephone: Lonpon WALL 8270. Telegrams: “ SigMoToR, LONDON.” 


BRANCHES : 
SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


VARIABLE SPEED INDUCTION MOTORS. 


The advantages of the induction motor, not the least of 
which is its reliability, makes this type of machine of great 
value in industrial power service. Induction motors are 
usually supplied to operate at one speed only, but recent 
experiments have resulted in motors being successfully applied 
for conditions demanding variable speed. 

Where it is required to operate at several definite speeds a 
motor is used in which the stator windings are arranged so 
that the numbers of poles can be varied, the rotor being of 
the ordinary squirrel.cage type. A two to one speed variation 
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Fig. 1.—CHARACTERISTIC CURVES OF THREE-SPEED MOTOR. 


can be obtained. with a single winding on the stator and а 
simple throw-over switeh for re-connecting the winding from 
one number of poles to the other. By usmg two windings on | 
the stator, each arranced for a two to one speed variation, four; 
speeds can be obtained. For example, if one winding is 
arranged for four and eight poles, and the other for six and 12 
poles, then with a Ju-cvcle supply, synehronous speeds of 
1,500, 1,000,750 and 500 revs. per min. are available. As these 
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speeds are obtained without the use of any resistances external 
to the motor windings, such machines can be designed to 
operate with high efficiencies. 

The British Thomson-Houston Co. (Ltd.), of Rugby, have 
recently built sevcral motors for variable speed drive, and 
adjoining Fig. 1 shows the characteristics obtained from 
actual tests on a three-speed machine. 

This machine has two windings on the stator, one being 
suitable for four or eight poles, while the second winding is 
arranged for 12 poles only. On a 50-cycle circuit the syn- 
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Fia. 9. — CHARACTERISTIC CURVES ОЕ TWO-SPEED MOTOR. 
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chronous speeds were 1,500. 750 and 500 revs. per min., the 
corresponding full load speeds being 1,485, 735 and 490 revs. 
per min. The horse-power ratings corresponding to these 
speeds were 40, 20 and 14 respectively. 

Fig. 2 shows the characteristic curves of а two-speed 
squirrel-cage motor. Аз this machine was required to be 
arranged for synchronous speeds of 500 and 375 revs. per min. 
on а 25-cycle circuit, this necessitated the number of poles 
being six and eight respectivelv, so that a straightforward two 
to one pole change winding could not be used. Two windings 


Fic. 3. —— VARIABLE SPEED MOTOR WITH ('HANGE-SPEED SWITCH ON 
MOTOR FRAME. 


were therefore put into the stator slots. 


general appearance of this machine. 


A throw-over switch is 
mounted on it for changing from one winding to the other, 
three terminals being brought out to the line. | 

While the above type of machine, having several definite 
speeds, meets the requirements in most cases, it is occasionally 
necessary to have a machine suitable for operating at апу 


speed from the maximum down to 15 or 20 per cent. above 


Fig. 3 shows the 
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FANS 


are unrivalled for Boiler 
Draught and large Venti- 


lation Schemes. 


They give more air per revolution, 
They run at lower speeds, and 
more substantially built than 


Are 
all other fans cf this type. 


Made in all sizes and to suit all requirements. 


Discharge can be arranged in eight different directions, 


| with suctian on right or left hand. 


| 
| 
| 1 
| 


The Electric & Ordnance Accessories 
Co., Ltd., Aston, Birmingham. 


ORDNANCE 


| Direct 
coupled to D.C. ог А.С. Motors, or supplied for Belt Drive. 


SPECIAL AGENTS for “ORDNANCE” FANS: | 
J. CRAWFORD, 2, Exchange Street, 
MANCHESTER. 


B. WILD, 7, S-. Stephen's Avenue, 
BRISTOL. | 


zero speed.  Astraight two to one ratio' requires only a 
single winding on the stator and a single winding on the rotor. 
A simple throw-over switch on the stator is all that is necessary 
to change the speed from full speed to half speed, and at both 
these speeds a highly efficient machine is obtained. To obtain 
anv speed between full speed and half speed and zero speed a 


Tia. 4.—GENERAL VIEW OF VARIABLE SPEED MOTOR WITH WIDE SPEED 
RANGE. 3 


resistance is inserted in the rotor circuit, but the losses in 
reducing the speed of this type of machine down to, sav, 25 
per cent. of maximum speed are much less than if resistances 
were employed for the entire range of reduction in speed. 

Fig. 4 shows such a machine, and the rotor is wound six- 


phase and is supplied with six slip-rings. No other switching 
device except the usual controller is necessarv in the rotor 
cireuit. This machine was built with windings arranged for 
eight and 16 poles to give synchronous speeds of 600 and 300 
revs. per min. respectively on a 40-cycle circuit, the output at 
these speeds being 15 and 74 н.р. respectively. А 40 per cent. 
speed reduction below maximum and the same below half 
speed was required. The starting characteristics of this 
machine are similar to those of an ordinary slip-ring motor. 


ADNIL DOOR SWITCH. 


We give an illustration of a new pattern of door switch 
which the Adnil Electric Co. is putting on the market. This 
is intended for use in private houses, hotels, offices, warehouses, 
&c. When fitted to storerooms and cupboards its action is 
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such that when the door is opened the light is automatically 
turned on, and it is switched off again when the door is closed. 
Considerable economy in the consumption of current is obtained 
by the use of this simple device. 
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LEWIS'S 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS, 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCIENTIFIC 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Tolegrams: “ PUBLICAVIT LONDON,” 


ELECTRIC FURNACES. 


“Steel, in all respects equal to the highest grade crucible 
steel, can be made in the electric furnace at a price far below 
that of crucible steel." These are the opening sentences in a 
brochure on ^^ The Electrical Manufacture of Steel” issued by 
Verdon Cutts & Hoult, 87, Fargate, Sheffield. The booklet 
goes on to describe the process which this company have 
developed in what they term their Electro-Bessemer furnace. 

This is a closed vessel with an opening in one side. through which 
the charge is introduced and slags added and withdrawn. It is 
mounted on bearings of ample size. and is eapable of being tilted 
within an angle of rather more than 180 deg.. either by electric or 
hydraulic power. One end of the furnace is fitted with blast tuyeres 
for blowing. At the other end electrodes are arranged. entering 
through the furnace wall. and are adjustable either by electrical or 
mechanical! means. А tapping hole is provided at this end of the 
furnace, which may be used for the removal of the finished product. 
if desired. Samplings may be taken from the charging opening. 
which opening might also be used. if desired, for pouring the molten 
metal. The electrodes are fitted with cooling jackets of cold air or 
water. | | 

The process is simple in the extreme, being briefly as follows :— 
The furnace is pre-heated in the ordinary way. and is then charged 
with molten metal direct from a cupola or blast furnace mixer. the 
furnace being tilted into an horizontal position. It is then brought 
to a vertical position. the ` Bessemer ” portion containing the charge. 
The blast comes into action automatically as this position is gained. 
and the process of conversion proceeds as in the ordinary Bessemer 
converter. Meantime, the *'electric " portion of the furnace is 
heated by the hot gases. &c.. resulting from this process. and for the 
ultimate removal of which gases ample provision is made. On the 
completion of this part of the process the furnace is tilted. and the 
metal transferred to that end which is provided with electrodes. 
Current is switched on. and the refining operation continued to any 
desired extent. Both arc and resistance heating are obtained in the 
furnace. 

It will therefore be seen that by means of this furnace the trouble, 
expense, and loss of heat arising from the transfer of molten metal 


to the electric furnace in the ordinary duplex process of refining 
blown Bessemer metal electrically are saved. 


ELECTRIC CLOCKS. 


The Silent Electric Clock Co.. of London, ask us to announce 
that during the next few davs they would welcome visits from 
those interested in electric clocks to view the installation just 
completed for the new Parliament House, Regina, Canada. 

This installation. with 50 dials controlled by a seconds beat 
master clock and a 24 hour programme ringer, is of special 
design, and. as shown with all its dials in circuit, їз а practical 
example of the benefits of uniform time. In spite of its 50 
dials " moving as one," there is no noisy bang, but perfect 
quietness. The Silent Clock Со., under Mr. G. B. Bowell’s 
management have created a new era in electric clocks. The 
company have just received an order to supply a large bracket 
clock and a number of inside dials for the new post office at 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


market by the Edison & Swan Co. 


CIRCULATING 


Telepbcne: 10721, CENTRAL. 


LIBRARY. 


Taunton. This installation will be electrically synchronised 
on a method similar to that in use at the Aberdeen Town Hall, 
where a seconds regulator clock (receiving and sending out 


synchronising signals automatically) was recently supplied to 
the Council by the company. 


EDISWAN MILL FITTINGS. 


А new line of ship and mill fittings is being put on the 
А large number of desigus 
have been prepared and these include short ceiling fittings, 
swan neck brackets, cluster lights and bulkhead fittings. The 


Episwan Мил, 
ВВАСКЕТ. 


lamps are enclosed bv well glasses, which make a watertight 
joint with the metal work on rubber rings. The glass can be 
protected with a wire cage or not, as desired. 

The company is also marketing a useful line of all porcelain 
fittings which are intended for use in collieries, chemical works, 
breweries, and, in fact, in all places where explosive gases, 
chemical fumes, or moisture may have an effect upon the 
fitings. Examples of the porcelam fittings are illustrated 
herewith. А full description and all details as to prices and 


sizes of these ship and mill fittings are given in list No. 5 2,214, 
just issued. 


ELECTRICAL DIALOGUES. 
At THE Exuipition—(concluded). 

ATTENDANT (at а stand, sees one of his colleagues from the 
works): Hullo! old man. What d’ye think of it ? 

CoLLEAGUE: Pretty slow. 

ATTENDANT: № itis. Aren't you dry ? 

COLLEAGUE: Don’t mind if I do. 

ATTENDANT: This wav. (They enter а small office on the 
stand.) Now we are snug. Here's one of the firm's best 
cigars, and—--say when. | 

COLLEAGUE (after good interval) : When! Well, heres luck. 

ATTENDANT: Same to vou, and to h 1 with exhibitions. 

SECOND ATTENDANT (opening door slightly): There's В. 
outside, station engineer at F. 

ATTENDANT: Show him in. 
drink * Right. Smoke? Of 
story ? 

SECOND ATTENDANT (opening door again) to B.: 
one of your committeemen looking for you. 

ALL ToceTHeR: Have him in. (Committeeman enters. 
followed by two others.) Hullo! The more the merrier. (To 


second Attendant): Close the door, you blinking idiot. Now 
for my story. 


Hullo, B., old boy. Have 4 
course! Heard my latest 


There's 
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A NEW ELECTRIC KETTLE. 


А new pattern of electric kettle is being put on the market 
by. Simplex Conduits (Ltd.). In this kettle the heating ele- 
ment is entirely surrounded by water (like the island in the 
geography books), and practically 
all the heat given out is conveved 
into the water. The makers claim 
> that no heat is lost. The kettle is 
illustrated herewith. It is made 
in polished copper and holds three 
pints of water. The legs are of 
brass and feet of insulating mate- 
rial: the handle is covered with 
braided cane. The kettle boils in 
13-14 minutes and requires 750 
watts. 


ELECTRIC KETTLE. 


MINE SIGNALLING APPARATUS. 


An interesting system of luminous mine shaft signalling appa- 
ratus is described in a pamphlet just issued by Siemens Bros. & 
Co. The system is Rutherford's patent, and it is designed to 
provide a safe and speedy method of communication between 
the different mine levels and the pit bank. Visual indications 
of the orders as well as the bell signals are given. The appa- 
ratus consists of sets of indicators and bells for the pit bank. 
engine room and levels. These parts are illustrated bv Figs. 1 
and 2, and the method of working them is as follows :— 

When it is required to wind men from the level, the onsetter turns 
the top switch on his indicator to ‘‘ men." and then gives the cus- 
tomary ring on the bells at the bank and engine-room by means of 
the bell switch provided. If the banksman concurs with the signal 
from the onsetter, he replies by means of the bell and turns his switch 
to “ men," whereupon the signal ** men " is illuminated in the engine- 
room at the bank and at the level. This indicates to the engineman 
that men are to be carried, and this order remains in force for all the 
subsequent windings until altered for some other operation, such as 
“© coal” or “ shaft." 

The operations of winding are controlled by the lower switches on 
the bank and level instruments in the following manner: If the cages 
are provided with one deck only and are loaded ready for raising and 
lowering. the onsetter and banksmen turn their respective switches 
to “ ready," and give the usual rings on the bells. When both have 
turned their switches the signal appears illuminated at the engine- 
room, bank and level. The visual indication of the order does not 
appear in the engine-room until both the onsetter and banksman are 
ready for the order to be executed. When the engine has started a 
switch is actuated which releases the ‘‘ ready " switches at both the 


| Extract from an Electrical Catalomue 


>” CANTO V. 
New types of Cables come but s2ldom now, | 
Yet here is One—the best of all, we vow ' 
| 


For Trailing Purposesin Mines, or where 
Most, to Hard Treatment or Corrosion, 


bow. 
E | Caxto VI. 
| ‚Суз: Its Cab Tyre Sheathing qualities are 
Se E such — 
009 о > It cannot break, tho’ t visted e'er so much. 


At foul, vorrosive waters it will smile, 
Nor neei it lean on Steel or Braiding 
Crutch, 


published by St. HELENS CABLE & RUBBER Co., Ltp., Warrington. 
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bank and level. thus extinguishing the lamps and the order on the 
indicators and leaving them clear for further orders. In cases where 
the cages have two or more decks which are loaded from one staging, 
necessitating the moving of the cage a short distance after one deck 
has been loaded, the operation is controlled by turning the switch 
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to “ change decks," with the same procedure as for “ ready." The 
signal ** change decks " is obliterated by the movement of the engine, 
in the same manner as the order “ ready." When all the decks are 
filled, the signal ** ready " can be given in the same manner as for one- 
deck cages, as described above. | 

Any system of bell signals can be used in conjunction with the 
luminous signals. The circuits for illuminating the indicators being 
separate from the bells, the indicators form independent corrobora- 
tion of the bell signals. and as it is necessary for both the onsetter and 
banksman to operate their switches before the orders are illuminated, 
it is clearly indicated to theengineman that he may proceed without 
any possibility of doubt as to the bell signals given. 


IFS AND QUERIES. 


——— 


Are the claims of gas as a hvgienic lighting and heating agent 
Toogood or Goodenough for assimilation by the general public ? 


И Mr. Pearce and Ald. Gibson as knights in armour met in 
the lists à outrance. 


If gas were the only illuminant at the Coronation ! 


If the Olympia Exhibition Committee will remember that 
electricity is no longer in its infancy, and avoid the more 
mystifving side shows. 


Will Mr. Pearce supply the Manchester-Altrincham railway 


with power when it is electrified ? 
If the Holborn and Chelsea Councils would play the right 


game, and not that of the gas companies. in street-lighting 
matters. 


Will the Electrical Contractors’ Association organise a 


travelling mission for the conversion of heathen and lapsed 
tradesmen * 


Will the Imperial Lamp Works now change the name of their 
lamp to the `“ Bringsdown " (the price). Hennessey, please! 
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The Sterling Telephone & Electric Co., Ltd., 20 
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LOCKING LAMPHOLDERS. 


A new pattern of lampholder (Kingolite patent) is being 
placed on the market bv Messrs. Siemens Bros. Dynamo Works 
and is of an entirely new and original construction. There are 
no rings to unscrew, the shade carrier being easilv fixed or 
removed bv simply pressing the two plungers which are fitted 
to the top part of the holder. The shade. when fixed, is 
securelv held in position and cannot work loose. 

Fig. 1 shows a lampholder with a simple lamp-locking device 
which can be operated by pressing the two plungers with the 
fingers. This arrangement is specially suitable for train and 


Fic, 2. 

THE KINGOLITE LAMPHOLDERS. 
tram lighting. and prevents the lamp working loose by vibra- 
tion. Fig. 2 illustrates a lampholder fitted with a security 
cap which can only be actuated by means of a kev and is for 
use in buildings where it is desired to prevent unauthorised 


Fic. 3. 


use. Апу type of plain holder can be instantly converted to 


a shade carrier holder by means of the shade carrier attachment 
shown in Fig. 3. 


FORTY YEARS OF INDUSTRIAL LIFE. 


We have received a сору of an interesting publication which 
has been issued by Messrs. Pirelli & Co., and which is an his- 
toric account of the development of that firm from 1872 to 
1910. These facts are set out in an attractive brochure which 
is illustrated with views of the various works which have been 
organised and which are at present conducted by the company. 
These works are at Milan, Bicocca, Spezia and Villanueva y 
Geltru, Spain. There are also illustrations of the interior of 
these works and views of interesting installations carried out 
bv the company. One of the most striking of these is the 
Ontario Power Co.'s plant at Niagara, where Pirelli cables are 
installed. Chronological notes on the progress of the company 
constitute a summary of the advances made since the original 
foundation of the company as G., B. Pirelli & Co., at а time 
when the staff consisted of a few dozen workmen. In 1866 
the company took up the manufacture of submarine telegraph 
cables and erected a special factory at Spezia. „Ти 1888 a large 
number of important submarine cables were laid in the Mediter- 
ranean by the company's telegraph ship “ City of Milan.” In 
1890 the Milan factorv began to produce underground cables 
for electric lighting and power transmission. In 1900 the 
company took out a patent for a special pattern of cable for 
operating at 95 000 volts. An interesting contract was 
obtained bv the firm in 1906, when, 1n open competition, the 
order was obtained for the 13,000-volt submarine cables which 
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were laid under Lake Garda from Ponale to Rovereto. In 
1909 the British and Colonial business of the parent concern 
was taken over by a separate company under the style of 
Pirelli (Ltd.), with offices at 45, Basingha'l-street, London, 
and Mr. H. Bevis as managing director. In 1910 the company 
laid for the Italian Government a telegraph cable between 
Italy and Sardinia, a distance of 250 kilometres. The brochure 
is concluded Бу a full list of the articles manufactured by the 
company, and quite aside: from the electrical department the 
works are kept busy with a large variety of other manufactures, 


THE SUN TURBO PUMP. 


An interesting pattern of rotary pump is being put on the 
market by the Sun Patent Evaporator Co. It is intended 
specially for boiler feed, and the makers claim that the general 
construction of the pump makes it specially suitable for hard 
wear. The most interesting item in the pump construction is 
the use of a liner of cast iron or brass, this being readily 
renewable when worn. The liner is machined internally and 
externallv to a standard gauge. and contains the guide ports. 
Its withdrawal is effected bv simplv removing the end of the 
cover, and it is not necessary to disturb the casing or feed and 
delivery pipes. We understand that a special form of impeller 
is employed and one in which the minimum of surface is pre- 
sented to the action of gritty or muddy water. The makers 
claim that the pump will handle high temperature feed water 
quite satisfactorily. They recommend the use of a patented 
exhaust through which the water is initially delivered to the 
pump and enters the periphery of the propellers passing through 
two or more stages according to the pressure head. This 
dispenses with the first stage of suction impellers. The pump 
is intended for direct connection to electric motors, and it has 
я normal speed of 1,450 revs. рег min., it is not necessary to 
prime the pump before starting. A preliminary list just issued 


tabulates patterns of the pump for service ranging from 30 to 
350 gallons per minute. 


WOLF LOCOMOBILES. 


One of the essential adjuncts to good advertising is а care- 
fully prepared catalogue. No matter how well the trade paper 
copy may be got up, if it cannot be subsequently backed by a 
presentable list, then much valuable effort is thrown away. 
We have recently received a copy of a publication which has 
been prepared by Messrs. В. Wolf, the makers of the well- 
known locomobiles of that name. We have nothing but praise 
for the manner in which this list has been prepared. As a 
printer’s production it bears striking testimony of the advances 
made in illustrated letterpress. The amount of care with 
which the full-page half-tone illustrations have been prepared 
gives a good idea of the spirit which must be at the back of the 
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sales organisation of the undertaking. There must be a keen 
appreciation on the part of this department of the value of a 
well-arranged clearlv illustrated catalogue in persuading the 
buver of the good points of the company's products. 

The list itself runs into some 70 pages, and practically every- 
one of these contains some item of interest. The opening 
illustrations depict the works of the company at Magdeburg 
and in an admirable bird's-eve view the extensive range of 
buildings is brought under the reader's notice. Following 
upon this are sectional illustrations of the furnace. boiler, 
superheater and mechanical stoker arrangements of the loco- 
mobile. Then the design and construction of valves and 
governor are touched upon in detail, and finallv the descriptive 
data of the machine itself is brought to a close with particulars 
of the range of accessories supplied with each machine. The 
rest of the catalogue is made up of superb illustrations of the 
complete locomobile as manufactured in a large varietv of sizes 
and forms. Interspersed amongst these illustrations are con- 
vincing tables of the remarkable economies to be obtained by 
the use of these plants. The locomobiles are manufactured т 
sizes up to 800 H.P., the smallest being 10 н.р. Both portable 
and fixed tvpes are made, and for the driving of dynamo 
electric machinery recourse is usually had to a belt from the 
main flywheels. The complete plant, including boiler, con- 
densing equipment and engine, occupies comparatively little 
floor space, and the whole arrangement can be enclosed under 
a single roof. Some exceptionally low efficiencies have been 
obtained on test with these locomobiles, and the full details of 
these tests are given in the catalogue. On tests carried out bv 
experts a saving of 40 per cent. in fuel consumption and 25 per 
cent. in steam consumption over saturated steam locomobiles 
has been obtained. One of the most interesting features of 
these plants is that practically any class of fuel can be burned 
under the boilers. Grates of various kinds are manufactured, 
and these can be interchanged with the standard pattern of 
boiler flue without alteration to the boiler shell. Liquid fuel 
càn be used with equal facilitv, and also a pattern of mechanical 
stoker is supplied. 

These plants fill a distinct want in out-of-the-way places 
where it is difficult to obtain power and where an abundant 
supply of fuel is on hand. We recommend interested engineers 
to apply to the company’s offices, Norfolk House, Laurence 
Pountney-hill, London. E.C., for a сору of the above-men- 
tioned list and for any additional information of which they 
may be in need. 


GAS PROOF MOTORS. 


The motors and switehgear described in Mavor & Coulson's 
latest lists (referred to in our last issue) as " gas tight” are, 
thev believe, in conformitv with the Home Office conditions as 
laid down in Sec. 1, clause 1b, of the general conditions and in 
Sec. 5, clause 4, of the Rules as applied to motors. There do 
not appear to be anv recommendations for material modifica- 
tion of these rules embodied in the report just published of the 
Departmental Committee appointed to consider the working 
of the existing special rules for the * Use of Electricity in Mines" 
1909 to 1910, but in the present indefinite state of opinion as 
to the meaning of * gas tight," thev are not in a position to 
guarantee that the motors are impermeable to gas or that an 
explosion, if it took place, could not be communicated to the 
outside. They are willing to submit their motors and other 
gear to апу test which may be agreed upon with customers, 
and to do what is necessarv to enable them to meet the con- 
ditions of such test, but without such special qualification it is 
not at present practicable to give а general guarantee. 
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MORDEY-FRICKER ELECTRICITY 
METER Go., Ltd., 


82, Victoria Street, Westminster, London, S.W. 


Tele. Address: “‘SHADOWLESS І оноон.” Telephone No. : 222 Victoria 


METERS. 


А.С. ENERGY. 
О.С. AMPERE-HOUR. 
D.C. & A.C. PREPAYMENT. 


“Z” LAMPS. 


A copy of the show card being issued by the “ Z" Lamp Co. 
has been sent to us, and we reproduce a miniature of it here- 
with. The design is striking and novel, and will doubtless 
serve to impress the name of the lamp on prospective buvers. 
The setting loses a good deal by the inclusion of the spirit lady 
over the old astronomer’s head. The“ Z” lamp із made at the 
company’s works at Battersea, and is, we understand, an 
entirely British production. Also, we are informed that the 


Z LAMPS 


BRITISH 
BRIGHTEST 
BEST 


22 


SEARCH THE WORLD OVER — NO BETTER LAMP CAN BE FOUND 


e и 


* Z" LAMP SHOW CARD. 


lamp is made under British patents, the validity of which has 
been upheld after à prolonged trial in the High Court and in 
the Court of Appeal. 


CORONATION SCHEMES. 


Messrs. Siemens Bros. Dynamo Works, Tyssen-street, 
Dalston, London, N.E., remind their friends in the trade that, 
owing to the considerable numbers of orders and requests for 
designs of complete decorative schemes which they have 
already received, it will be advisable to apply early for any 
such designs as may be required. Orders and inquiries will be 
dealt with in strict rotation and should consequently be placed 
аз early аз is convenient. It should be noticed that Messrs. 
Siemens are prepared to quote for complete Coronation Illu- 
mination Schemes, but. as is their invariable practice, they are 
arranging to sub-let the wiring and erection among contractors, 
who will doubtless appreciate that this attitude cannot fail to 
be of assistance to them. Contractors should apply for a 
copy of the Siemens Coronation decoration list, which, we 
understand, will be supplied to апу member of the trade on 
receipt of application accompanied by trade cards. 
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ARMSTRONG, STEVENS & SON, 


168 


үтр. 


WHITTALL STREET, 
BIRMINGHAM. 


LIST ON APPLICATION. 


A.C. LIFT CONTROLLERS. 


An extensive line of A.C. lift controllers and brake gear is 
manufactured by Messrs. Electric Control (Ltd.), Bridgeton, 
Glasgow. Fig. 1 illustrates a controller suitable for dealing 
with three-phase lift motors. The control is from push buttons 
in the car and at the landing doors. and the four relays seen at 
the top of the panel come into action for opening and closing 
the main solenoid circuits. A similar equipment is provided 


Fre 1l.—Ewrigre А.С. Рах- 
PHASE LIFT CONTROLLER. 


for car switch control, but in this case the relays are not needed. 
The triple-pole switches are in the stator circuit and the D.P. 
switches in the rotor circuit. When the stator switch closes 
the motor starts, and as the rotor switches close 1n succession 
they cut-out the resistance step bv step. Each unit 1s de- 


Fic 2. —EwriRE А.С. Lirr BRAKE. 


signed to operate with a minimum consumption of energy and 
without vibration and noise. 

Fig. 2 illustrates an interesting pattern of А.С. hft brake. 
intended for both single and polyphase circuits. It has been 
introduced in conjunction with the above-mentioned lift con- 
trollers. and is, we understand, very effective and powerful in 
operatoin. The energy consumption is low, and the brake is 
silent in operation. The standard size is 4-15 н.р. 200-500 
volts. 25-60 cvcles. 

In addition to the above Messrs. Electric 
Control make a full range of accessories for the 
solenoid control of both A.C. and D.C. motors. 


THE “ ELIXUM ” SWITCH. 


There are innumerable electrical products 
rejoicing in special trade names, but the latest 
arrival is a D.P. ironclad switch which has the 
above designation and one which is expressive if 
not altogether euphonious. Of ironclad switches 
there is an abundance and to spare. To pro- 
duce anything novel would be considered almost 
an impossibility, but the Sun Electrical Co. 
have succeeded beyond a doubt in this connec- 
tion. Their new " Elixum" switch has a move- 
ment which is quite a departure from accepted 
practice. The two switches are placed back to 
back in a horizontal position and are operated 
bv a central lever which acts on both switches 
simultaneously. The lever is hinged upon the 
same pin as the cover, and is so placed that the 
opening of the lid will open the switch. А single spring 
ensures a quick break on both switches, and it is 1mpos- 
sible to open the case while the switch is on. There is no slot 
in the lid, and the switch is both waterproof and totally en- 
closed. Circular 209 gives all details. 
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NOVELTY IN CEILING ROSES. 


The ceiling rose is probably one of the most difficult of elec- 
trical accessories upon which to ring any changes. There has 
been a great varietv of ceiling roses put on the market, but as a 
rule thev all follow a general principle and are practically 
variants of the same thing. 

A ceiling rose has just been brought to our notice which, 
however, possesses entirely novel features. In the first place, 
the wiring from the flexible point of view can be done at floor 
level. It is a simple operation, and consists merely of fixing 
the ends of the flex into two screw terminals, which are 
provided with split pins. These split pins push into holes in a 
square piece of brass, which is fitted into a square hole in the 
porcelain bridge on the base of the ceiling rose. Reference to the 
illustration will explain thisdetail. This samesquare brass block 
carries a terminal into which the circuit wires are brought. 4'The 
bridge of the ceiling rose is so arranged that a bight of flex 
can be taken round from the terminal in such a way that there 
is no strain on the terminal itself ; the pull is entirelv taken by 
the bridge. The sectional view will explain this. This con- 
struction brings us to the second feature of the ceiling rose, 
that is, the entire absence of knots in the flex. To have done 
away with the knot is certainly an achievement, and the makers 
of the ceiling rose, Messrs. A. Emanuel & Sons, are to be com- 
plimented upon it. 

The advantages of an accessory of this kind will be at once 
apparent. The wiring in of the flex to any pattern of 
ceiling rose other than the present is always a tedious job. The 
fact that this work can be carried out at floor level instead of 
on the top of a pair of steps, or at any other giddy height, will 
he a tremendous recommendation for this little device. For 


ordinarv wiring work it will save a great deal, and where 
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repairs to flex or broken connections are under treatment 
it will enormously simplify operations. 

A sample of this interesting accessory has been submitted 
to us, and we have endeavoured to loosen the hold of the 
flex on the bridge in the base of the ceiling rose. With no 
amount of wriggling or twisting can this be accomplished ; in 
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(А. EMANUEL & Sons.) 


fact, the more one pulls the tighter is the grip. The absence 
of the knot also dispenses with unsightly untwisted lengths of 
flex emerging from the ceiling rose. 

The device has just been put on the market, and we under- 
stand that it is already in great demand. Full particulars 
will be supplied by Messrs. A. Emanuel & Sons, George-street, 
Manchester-square, London, W. 
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TORONTO 


A NEW А.-С. PARALLELING VOLTMETER. 


The central zero moving coil voltmeter for the paralleling 
of continuous-current generators is now so well known that it 
seems difficult to realise how it was ever possible to do without 
it. Yet it 18 not so many vears ajo that the switchboard 
attendant was expected to keep a furtive eve on two separate 
voltmeters—viz., that of the 'bus bars and that of the in-coming 
machine—and these often at а considerable distance from one 
another. In the case of alternating-current stations this has 
still to be done. Considerable attention has been devoted to 
the rotary svnchroniser, so that this instrument is probably as 
nearly perfect, both in its simplicity and reliability, as it is 


THR * PALLER.” 
EVERETT- EDGCUMBE' S 
NEW PARALLELING 
VOLTMETER FOR А.-С, 
CIRCUITS, 


possible to conceive, and has now practically superseded the 
-ynchronising lamps and voltmeters of bygone days. 

"The svnehroniser by itself, however, does not meet all re- 
quirements. There still remains the question of the кы 
of the incoming machine to be considered, and it is necessarily 
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a matter of importance to enable the operator to determine 
when the voltages are equal, and that with a minimum of 
trouble. In spite of the fact that this 18 a matter of con- 
siderably greater importance in the case of alternating-current 
stations than in that of continuous-current, owing to adjust- 
ments of phase and speed having to be dealt with simul- 


taneously by the operator, yet two distinct voltmeters are 


usually considered sufficient, or, as а great innovation, a volt- 


meter having two pointers working over a common scale may 
be provided. 


BUS BARS 


GENERAT 


© 


DIAGRAM OF CONNECTIONS OF THE “ TALLER.” 


Even this latter arrangement labours under two serious 
disadvantages. In the first place, the scale is usually a cramped 
one, so that it has to be viewed close up, and again, as two 
separate movements are involved, any error in one or the other 
of them will give an entirely erroneous impression as to the 
equality of pressure. 

Such being the case, it may at first sight seem curious that a 
central zero voltmeter to correspond with the moving coil 
pattern so common in continuous-current stations has not been. 
evolved. The difficulties to be surmounted are, however, cou- 
siderable, and the “ Paller” herewith illustrated is believed 
to be the only practical instrument of its class so far devised. 
It is manufactured by Everett, Edgcumbe & Co., and is of 
extreme simplicity, being provided with four terminals, two 
for connection to the "bus bars and the other two to the in- 
coming machine. The windings are so arranged that equality 
of pressure, as shown by the pointer standing at zero in the 
centre of the scale. 

Should the voltage of the incoming machine be higher than 
that of the ’bus bars the pointer deflects to one side of the scale, 
and if lower to the other. One side of the central zero is 
marked “ too high” and the other “ too low," to correspond 
withlthe voltage of the incoming machine. The voltmeter 


is wound for a voltage of 100, and is accordingly suitable for 
connection to the secondaries of step-down pressure trans- 
formers, in which case the scale is often graduated to correspond 
with the primary or high-tension voltage. 

A feature of considerable interest in connection with these 
instruments is the extreme openness of the scale on either side 
In the case of à moving coll instrument 


of the central zero. 
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for continuous current this opening out of the scale is only 
possible by means of an auxiliary spring or some such com- 
paratively complicated method, whereas in the present instru- 
ment it 1s à fundamental feature of the design. 

In order to still further simplify matters for the switchboard 
attendant, an arrangement can be provided on the `` Paller ” 
whereby an audible or visual signal is given when the voltage 
of the incoming machine is the same as that of the 'bus bars, 
so that it is only necessary for the attendant to watch the 
svnchzoniser, the whole operation being rendered perfectly 
automatic. 

The importance of a scale of this description will be at once 
recognised, since it enables the operator ёо" деѓегтіпе to a 
nicety, even from a considerable distance, whether or not the 
pressures are equal. 

These voltmeters can be fitted in a variety of cases. That 
shown in the figure has a 9 in. scale, which can be illuminated 
if desired. This forms a convenient size, but for many purposes 
a 12 in. scale may be preferred. 

In the case of continuous-current stations it is often a great 
convenience to be able to move the voltmeter from one part of 
the board to another. and for this purpose a plugging-in volt- 
meter is often used. For alternating-current stations this 18 
not as a rule required. owing to the fact that all the paralleling 
gear is usually collected at one spot ; but if desired the present 
instruments can be fitted in cases provided with handles and a 
plugging attachment. 


SAFETY ACCESSORIES. 


We gave an illustration in our last issue of a new catalogue 
which is being published by the General Electric Co., and which 
deals with a line of electrical accessories, such as wall plugs, 
adapters, wall sockets, fuses, switches, &c., all of which have 
been designed with a special view to the safety of the operator. 
We illustrate in Fig. 1a pattern of lamp plug for use with the 


Fuses. of cartridge type are embodied with the switch, so that 


renewals can only be made when current is off. 


The case is of cast iron, of substantial thickness, and, in 
general, the switch is capable of successfully withstanding very 


rough usage. 


The “ EOA " Switch is essentially the best for exposed or 


dangerous situations, as in workshops, dockyards, mines and other similar places. 


In all sizes up to 500 volts and 600 amperes. 
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DANGER | | 


from shock due to careless 
handling is nil where the 
6 ОА ” switch is installed. 


trailing cable, which is included in this series. It will be noticed 
that it is fitted with three prongs, two for the main circuit and 
the third for the earthing device. The latter consists of a 
separate bare copper conductor which is laid up with the flexible, 
and which is permanently connected to earth. Both the socket 
and the plug are enclosed in substantial iron cases and are 
waterproof. When the plug is not in use the socket can be 
closed by a screw cap. Fig. 2 shows a pattern of bayonet 
socket adapter intended for taking temporary connections from 
lamp-holders. It will be noticed that the flexible, instead of 
coming out through the centre of the adapter, is taken out at 


Fic. 1.—EARTHED WALL PLUG AND 


SOCKET. o 
— HOLDER PLUEG. 


the side, and a large insulating washer is combined with the 
handle. This washer effectually prevents contact with anv live 
parts while the plug isin circuit. А new type of protected fuse 
which can be used either in an iron case or ona distributing 
board is being put forward. The fuse wire is held between 
twin clips, and the fuse bridge is so constructed that it is not 
possible to touch any of the contacts in withdrawing or 
replacing the carrier. The fixed contacts are deeply em- 
bedded in a porcelain block, as are also the terminals, and the 
construction makes it practically-impossible to receive a shock. 


._ J. 


Fic. 2.—SHIELDED LAMP 
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A NEW IRONCLAD SWITCH. 


Ы 


—— We commented briefly in our last issue on the “ Ейхит ' 
switch as a new product of the Sun Electrical Co. Ап illustra- 
tion of this interesting switch is given herewith. It will be 


noticed that the two single-pole switches are placed horizon- 
tally and are operated simultaneously by a centrallever. The 
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THE * ELIXUM" SWITCH, SHOWN OPEN. 

same hinge pin which carries the cover of the switch is used as а 
fulerum for the operating lever. The arrangement dispenses 
with a slot in the cover of the switch, and at the same time 
when the cover is opened the switch 1s at once knocked into the 
“off” position. The contacts give a double surface, and are 
deeply recessed in the porcelain base. The cables enter 
through bushed holes in the iron case. 


WALSALL CIRCUIT-BREAKERS. 


Ап interesting range of automatic circuit-breakers is being 
put on the market by the Walsall Electrical Co. Full details 
of these are given in sheet No. 110 just published. The 
automatic circuit-breakers are made in three sizes— small, 
medium and large—and are designed for use on direct-current 
circuits up to 500 volts. They are fitted with loose handle 
powerful contact grip and special instantaneous knock ой. 


COTTON COVERED WIRES. 
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The medium pattern of breaker is also made for alternating- 
current circuits. А master switch is another interesting 
accessory described in the list. This comprises a D’Arsonval 
galvanometer movement, which is placed in a shunt circuit. 
The needle is fitted with a platinum point which makes contact 
on]an adjustable disc. When this connection is made a relay 
on {һе circuit-breaker is brought into operation across the full 
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GENERAL VIEW OF WALSALL MASTER SWITCH. 


voltage of the main circuit. The fact that the device is em- 
ploved in connection with a shunt is an advantage in that it is 
light and portable and more accurate in operation. A general 
view of the instrument is shown in the adjoining illustration. 

We may also mention that the Walsall Electrical Co. 
specialise in instruments and general switchgear. 


IFS AND QUERIES. 


Ij Dr. Fleming and Mr. Ferranti went into partnership, 
should we then get cheap electric cooking ? 

If the E.H.S. held one concert during the season at which 
temperance drinks only were available. | 

If the catch lines of the metal lamp advertisers were used a 
epitaphs. | 

If Mr. Durtnall fitted the Paragon system to the German 
Dreadnoughts, would the * Riddle of the Sands ” be solved ? | 

If advertisers observed Lent (festina lente /). 

Will Mr. Bruce Anderson and Mr. Hookham now enter into 
a controversv upon the purchase of foreign tram rais by 
municipal bodies ? 

May we expect a boom in electric railways now that a large 
manufacturing firm has a '* rolling stock " general manager ? 

Will the Holborn Borough Council “ see things in a better 
light” ? 
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THE *NICLAUSSE" WATER-TUBE BOILER. 


Ап interesting catalogue describing the Niclausse water-tube 
boiler is being issued by the British Niclausse Boiler Co., 
Caxton House, Westminster, London, S.W. We have selected 
one or two illustrations from this catalogue, and also have 
abstracted the following brief description from its pages. The 
boiler of the * large " tube type has, we understand, been in 
operation for the past 20 years. It is made up of four prin- 
cipal parts : the tubes, the headers, the steam and water drum, 
the casing and grates. Particular attention has been paid to 
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Fic. 1.—TUBES, HEADERS AND DRUMS or NICLAUSSE BOILER ASSEMBLED. ` 


the design of the tubes. These are 12 ft. 4 in. long, and com- 
prise an outer tube, in which the water is evaporated, and an 
inner tube to carry the water to be evaporated to the back end 
of the outer tube. The inner tube, it will be readily under- 
stood, acts as a feed water heater. A special form of end cap 
is fitted to these tubes. The headers into which the tubes are 
connected are of square section, and placed vertically in the 
boiler. They are made up with a central internal diaphragm 
at right angles to the tubes, dividing the header into two com- 
partments, the front one for descending water and the back one 
for ascending steam. Figs. 1 and 2 will explain this construc- 
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tion. The top of the header is cylindrical and machined all 
over, and is tapered for a depth of about 2 in., this taper form- 
ing the joint between the header and the steam drum. In the 


older type of boiler each header was fitted with a separate 


blow-off, but in the later design this has been superseded by a 
horizontal pipe connecting the headers to a common blow-off 
attachment. The number of headers varies from 3 to 15, 
according to the size of the boiler. The steam and water drum 
is of Siemens-Martin quality boiler steel plate, the bottom 
being strengthened by a thick steel saddle plate riveted to the 
drum. There is a sediment box or lime depositor inside the 
drum, and a large proportion of the impurities in the feed are 
deposited in this trough, where this can be removed by means 
of a blow-off cock. The water level in the lime depositer is 
a little higher than in the drum, and the feed flows over a lip 
and is distributed along the whole length of the drum. A man- 
hole is provided in the drum in suitable position. 

The water from the drum descends by the front compart- 
ment of the headers into the inner tubes, whence it returns by 


FIG, 2,—SrEcTION THROUGH TUBES 
AND GRATE OF NICLAUSSE BOILER, 


the annular spaces between the inner and outer tubes. Steam 
is here formed, and flows into the back compartment of the 
headers and rises into the drum. The water has a suitable 
speed of circulation along the surfaces exposed to the fire, by 
reason of the diameters of the inner and outer tubes. An 
alteration has recently been made in the method of circulation. 
by which the tubes have to be cleaned less frequently than with 
the old arrangement, and the life of the tubes is also indefinitely 
prolonged. This arrangement has been effected without alter- 
ing the design of the boiler. We understand that the boiler 
can be forced to a much greater extent than was previously 
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possible, and that there is no difficulty in burning 50 Ib. of fuel 
per square foot of grate surface. 

The company wish particularlv to draw attention to the 
improvements that have been made in the boiler, and also to 
the fact that these have been in use for over a year and given 
entire satisfaction. 

In the catalogue to which we have referred there is a descrip- 
tion of the Niclausse svstem of automatic stoking, which gives 
continuous combustion and admits of the use of any kind of 
fuel, including coke dust. The ashes are automatically re- 
moved and a small amount of power is required for operating 
the stoker. Descriptions of various installations of Niclausse 
boilers are also given in the catalogue, these installations 
including both land and marine plants. M 


ALUMINIUM CABLES. СОНЯ 


4 
Aluminium has of recent vears come to be regarded as a 
more serious rival of copper for insulated conductors than here- 
tofore, and it 13 interesting to note that a considerable amount 
of work has been done in underground aluminium cables. The 
British Aluminium Co. have carried through a number of 
Interesting installations, and general details of these are set 
out in a pamphlet which has just been issued. This pamphlet 
contains tables comparing copper and aluminium cables, and 
one of the most interesting columns is that in which the approxi- 
mate manufacturing cost and pounds per mile of copper and 
aluminium cables are given. А 154. in. copper cable costs 
£946, as compared with £798 aluminium. The overall dia- 
meter of the copper cable is 1:80 in. and of the aluminium 
2-31 in. There is a considerable difference in weight, that of 
the copper being 38,500 lb. and of the aluminium 36,300 Ib. 
The pamphlet goes on to describe а number of interesting 
tests which were carried out upon aluminium cables laid by 
the Ealing electricity department. At Bolton, also, there are 


six large aluminium cables used as feeders for the supply of 
energy to an important engineering works. А quantity of 
useful information upon the subject of joints in aluminium 
cables is included in the pamphlet. We illustrate herewith a 
typical concentric aluminium cable teed off a concentric copper 
cable. These clamped joints are, we understand, quite satis- 
factory and make possible the use of aluminium cable for con- 
sumers’ services. 


— 


ALUMINIUM CABLE “TEED” OFF CONCENTRIC COPPER CABLE, ^. 


It will be interesting to record the progress made in this 
sphere of electrical distribution with aluminium cables, par- 
ticularly as the copper market is subject to constant fluctua- . 
tions which materially affect the selling price of cables and 
conductors of all kinds. The list to which we refer is No. 11, 
and а copy will be forwarded on application to the British 
Aluminium Co., 109, Queen Victoria-street, London, E.C. 
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SIEMENS' SMOKER. 


The first of what it is hoped will be a series of annual smokers 
of Siemens Supply Department was presided over bv Mr. A: H. 
Bate at Stone’s Restaurant, Pilgrim-street, London, E.C., on 
Friday last. There was a full muster of Siemens men and 
their friends, and an enjoyable programme of songs, recitations 
and monologues was gone through. А quantitv of the talent 
was drawn from the Siemens staff, and the efforts of Messrs. 
Meffan, Hughes and Hamilton were much appreciated. Мг. 
Bate, who is manager of the supply department at Upper 
Thames-street, in the course of a brief speech, expressed his 
pleasure at presiding over such a full house, and also hoped 
that on the next occasion there would be an even bigger attend- 
ance. The concert arrangements were admirably carried out 


by Mr. W. Н. Hitchcock. 
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THE *SUN" TURBO PUMP. 
In our last issue we drew attention to a new pattern of 
turbo pump which is Беше put on the market by the Sun 
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Patent Evaporator Co., Liverpool. We are now able to give 
a sectional illustration of this pump, which will explain the 
principal novelties of its construction. It will be noticed that 
there is a plain outer casing, and that into this is fitted a simple 
renewable liner, in which are the ports. The impellers have 
broad faces, and we understand that the construction is such 
as to give the maximum efficiency in running. The liner can 
be withdrawn without breaking the join in the suction or 
delivery pipes, and this feature will doubtless be appreciated 


by central station engineers who have come to utilise the turbo 
pump for boiler feed purposes. 


THE “OSRAM” ASH TRAY. 


А new method of advertising “ Osram " lamps has been 
devised by the publicity department of the General Electric 
Co. This takes the form of a porcelain ash tray shaped after 


OSRAM ADVERTISING NOVELTY. 


the outline of the Osram lamp. Ап illustration of the novelty 
is given herewith. We understand that the company will be 
pleased to forward one of these on receipt of trade card. Early 
application should be made to avoid the crush. 
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WHY NOT CALL THEM METAL LAMPS? 


The electrical trade is now sufficiently well acquainted with 
the tungsten and tantalum filament lamps to appreciate the 
need for some abbreviated term by which they shall be known. 
`` Metallic filament lamps” and " metal filament lamps ” are 
too “ high falutin " and tedious for these days of hustle. Both 
the trade and the public want something sharp and erisp, a 
word or two which will be full of meaning and uttered without 
effort. 

We notice in the advertisement pages of an American con- 
temporary the latest addition to the list of names, and as a 
jaw-breaker it wants some beating. “ The ——-- Wire Type 
Tungsten Lamps." А few posters advocating the purchase 
of this lamp would about kill any enthusiasm that the public 
has worked up on electric lighting in general and the new 
electric lamps in particular. This latest effort will not bear 
emulation on this side, even if it does give birth to some rivalry 
in the word-making section of the American electrical trade. 

Now all these lamps cannot be called Osrams, or Mazdas or 
Tantalums, although these names and others will be impressed 
on the public mind in proportion as they bulk largely or other- 
wise on the hoardings or in the papers. What is wanted is a 
little less for the public to bite off and chew. “ The Gral Royal 
Ediswan Metallic Filament Lamp " will not bear serious con- 
templation as a potted paragraph for publie consumption. The 
smile on the face of the man behind the counter will broaden as 
he gets some such rigmarole fired at him. 

While there cannot obviously be any restrictions imposed 
on the manufacturers in selecting names for their lamps, great 
assistance would be rendered if the term ** metal lamps " were 
adopted to designate these lamps in a general sense. The 
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expression is simple and easy of utterance, and, of course, the 
shorter the trade name preceding it the better. We think it 
was Mr. Mordev who suggested the name " wire lamp,” some 
two years ago, but this does not seem to have caught on. The 
idea of metallic filament seems to be firmly fixed in the mind, 
and therefore anv abbreviation of the name must take this fact 
into account. ^ Metal lamps " can be advertised with greater 
confidence to the public than metallic filament lamps. The 
older pattern of incandescent lamp is now almost generally 
known as the “ carbon lamp," and the expression is the natural 
foreshortening of the longer * carbon filament lamp." - 

We hope that manufacturers will make an effort to make use 
of this description. By adopting this course we believe that 
the sale of metal lamps will be made a more easy matter for 
the contractor and others who deal with the public direct. 


CORONATION CATALOGUE. 


The latest addition to the lists of Coronation illumination 
devices is that published by the British Westinghouse Co. 
It is carefully got up and printed in brown and green inks, 
which give an artistic effect. There is a large two-page illus- 
tration in the centre, which depicts the ** White City " Court 
of Honour at night and illuminated with electric lamps placed 
in watertight lamp holders. At the Franco-British Exhibition 
there were 112,000 lights on the various buildings in the 
grounds; at the Imperial International Exhibition 121,000 
lamps and at the Japan-British Exhibition 151,000 lamps. The 
catalogue prices a number of reflectors and letter designs suit- 
able for use at the Coronation. Copies of the list will be sent 
on request. 
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“ELECTRIC FIRE" EXTINGUISHER. 


On the ground that prevention is better than cure a welcome 
may be'extended to the “ Simplex Electric and Petrol Fire 
Extinguisher." In central stations with the most modern 


A Fire EXTINGUISHER FOR ErEcrRICITY Works. SUB-STATIONS, &c., 
то PUT OUT ARCS AND CABLE FIRES. 


equipment the fire risk is alwavs imminent, even though the 
utmost care is taken. Consequently 1t 18 expedient to have on 
hand a means of immediately checking the spread of an out- 
break, especially if it have an electrical origin. Ares on switches 
and "bus bars and short circuits among 7 nests ” of cables are 
fortunately of extremely rare occurrence, but еу · must be 
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dealt with promptly when thev do happen. — м 
extinguisher (illustrated herewith) comprises а n Cy А : 
tested to 250 lb. per square inch and charged with а ү 1 | 
liquid which is ejected from the cylinder by о. са 
pressed CO, gas contained in the smaller cylinder at t | si : 
the extinguisher. One charge of CO, will serve to clear са 
large cylinder three times ; this charge of CO, costs 1s. i 
gas is under the control of a tap, and is turned on for 3 seconds 
before the large cylinder is used. A safety valve is fitted to 
the large cylinder, and this operates at 80 lb. per square inch. 
Tests made at the Birmingham Municipal Technical School 
showed that the liquid ejected from the extinguisher had no 
effect on the insulation of a cable. An arc caused by a dead 
short of several hundred amperes maintained between carbon 
electrodes was extinguished at once by the liquid ; а similar 
result was obtained when the are was sustained between à 
carbon electrode and an insulated copper cable. When the 
insulation was well on fire the extinguisher was used to put out 


the flames. Messrs. Simplex Conduits will forward full details 
on request. 


WESTINGHOUSE GAS ENGINES. 


The manufacture of gas engines on a large scale has been 
for some years a speciality of the British Westinghouse Co. 
High-speed engines of large power have been built and direct- 
connected to generators for the production of electrical energy. 
The company has just brought to our notice section 1 of their 
new gas engine catalogue, which deals with horizontal gas 
engines made in sizes from 2 в.н.р. to 33 p.H.P. In the intro- 
duction to this we note that an aggregate output of 
300,000 в.н.р. of Westinghouse gas engines is in operation. 
The horizontal engine is constructed upon lines which have 
become familiar in gas engine design over the past 15 to 20 
vears. The engines are built with only one cylinder and two 
flvwheels, with crank shaft between. 

The engine is suitable for direct connection to dynamo elec- 
tric machinery, and special attention has been paid tolthe 
governor on this account. The speed of the engine can he 
varied during running and the governor acts on the throttle, 
consequently the engine operates with the minimum con- 
sumption of gas. In the larger size of engine the governing 1s 
effected by controlling the number of admission strokes of 
the gas valve. In connection with the governing mechanism 
is a safety device which checks the speed of the engine should 
it tend to rise excessively above normal. The operation of 
this device is automatic, and it acts on the gas inlet valve, 
which it holds closed under abnormal speed conditions. Water 
cooling is employed, and is carried out on the thermo-siphon 
system. In the electric lighting engine heavy flywheels 
are fitted with a large diameter crank shaft with outside 
bearing. The engines can operate on either producer or town 
gas. 

In the list in which the engines are described two interesting 
charts are included, which show the influence of altitude and 
initial temperature on the capacity of gas engines. This in- 
fluence is greater than might be at first supposed. An engine 
operating 12,000 ft. above sea level will give 75 per cent. less 
power than an engine working at sea level. 

Particulars are also given in the list of suction and pressure 
vas producing plant for use with these engines. An interesting 
item in this section is a suction gas plant for operation with 
bituminous coal. 


These engines can be constructed to operate with ordinary 
paraffin, crude oil, petrol or benzine. 
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| * TANTALUMS" AND TRACTION. chronous motor, which is run off the main "bus bars. Any 
slight variation in frequeney will naturally affect the motor, 

We are informed that the general manager of a tramway — and the tachograph itself will instantly record the slight change 
company has written the following letter to Messrs. Siemens in speed. The fact that the connection between motor and 
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Bros. Dvnamo Works (Ltd.). Tyssen- street, Dalston :— tachograph is absolutely direct entirely precludes any pos- 
Dear Sirs: In reply to yours re “ Tantalum " lamps supplied to sibility of the tachograph giving a wrong reading owing to a 
us for traction purposes, a sample batch were placed on car No. ... fault in the drive. The tachograph referred to above was зир- 


on Feb. 21. 1910. They have run up to the present 11.870 miles. 


There has only been one breakage. which took place during the first : : | , 
week the lamps were running. This was a broken globe. not а broken Old Broad street, who have an exceptionally wide experience 


filament. The lamps appear to be still in very good condition, and Ш speed measuring instruments, which are naturally an im- 
in view of this test there is no question about them standing up to portant problem in connection with the many hydro-electric 
their work. Would you like us to return these lamps to you. or to schemes on which they are engaged. 

leave them іп ће саг and run them to destruction." It would be of 
interest generallv to know how long the lamps will have to be run 
before thev finally give up the ghost. and we hope the duration 
figures will in due course be forthcoming. E 


plied by Messrs. Jens Orten-Boving & Co., of 94, Union-court, 


RECORDING TACHOGRAPHS. 

It is now considered almost a recessitv to instal in power 
stations some form of instrument which will give a reliable 
and permanent record of the behaviour of the generators in 
service, and which will act as a positive proof against state- 
ments from customers as to fluctuations in the supply. 
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COVER OF CORONATION CIRCULAR ISSUED BY THE ELECTRIC SUPPLY 
PUBLICITY COMMITTEE. 
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CENERAL VIEW ОР TACHOGRAPH MOUNTED ON PEDESTAL, 


A neat arrangement for use with alternators and which соп- 


sists of a synchronous motor direct coupled to a Tachograph, Garrison Lane, BIRMINGHAM. 


а recently been installed in the Carville power station of the | Manufacturers of- 
ewcastle-upon-Tyne Electric Supply Co. 


SIMPLEX CONDUITS Lp., 


| This tachograph, CONDUITS, CABLES, ACCESSORIES. FIT- 
RUNE an extremely sensitive and accurate гш TINGS, MOTORS, ELECTRIC HEATING 
Ч on a tall column, and is driven by means of a syn- AND COOKING MATERIAL, &c. 
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CELL TESTER AND RECORD HOLDER. 


Central station engineers and users of large batteries appre- 
ciate the importance of testing the individual voltage of each 
cell in the complete group. The operation is one which can be 
easily performed, but it is greatly facilitated by the use of con- 


Fic. 1. 
EvERSHED'S 
CELL TESTER. 


veniently designed instruments. Messrs. Evershed & Vignoles 
have made a special study of this class of instrument and have 
produced a pattern of cell tester which will withstand 
the knock-about methods of the accumulator room. This 
remark is not intended to deprecate the battery attendant, but 
it must be recognised that it is not always possible to handle 
instruments in a battery room with the same care as in the 
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laboratory. The Evershed cell tester is a moving coil instru- 
ment which requires about 0-005 ampere working current. It 
is provided with a system of patented spring pivots which will 
stand up to extraordinary wear and tear. The makers state 
that the instrument can be dropped without damage, although, 
quite naturallv, this course of treatment is not recommended. 
Fig. 1 is an illustration of the exterior of the instrument, and 
it also shows the testing spikes or terminals. These have been 


Fia 2. 
RECORD 
HOLDER. 


designed to facilitate connection to the cells under test, and 
the barbs are double ended and can be pushed against or 
hooked into the terminals. MER 

Fig. 2 shows another Evershed speciality in the shape of a 
battery record block and holder, which is a simple attachment 
to facilitate the taking of notes and entries upon the cell tester 
itself. The illustration clearly explains the use of the device. 
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—MÀ 


the general supply load at 11 a.m. on fine days and deducting 


| 


Power Voltages. 


D.C. 


220, 440 


three-wire 


230 9- wire 


230, 460 
three-wire 
460 


250 


500 
210, 420 
three-wire 


230 
460 


| 920, 440 


110 single-| 220, 440 
three- wire 
230*,460t 


220 
440 
500 


230, 460 


220, 440 
three-wire 


100,200,400; 250, 500 


—— ea es | — - 


three-wire 


| 


220, 440 | 
three-wire 
250, 460 
three-wire 
220, 440 
three-wiré 


| 


| Пика three- wire 


10 per cent., this being estima 


250 
460 


250, 460 


250 
500 


220, 440 


200, 100, |500 (tra m- 
wavs only) 
220, 44C 


10,000, 440] 240, 480 


three-wire 
220, 440 


200, 400 | 
three-wire 
|! L. & P, 280 


| 450, 3-wire, 


| traction 540 
100, 200. |Ex.bulk sup. 


Engineer and E 
No. | Supply Authority. M "iue er. Principal Local Trades. | 
A.C 
| H 
TEE Granite quarries, eng. works, shipyards, 
1 Aberdeen Corporation J. Alex. Bell ...... ice factories, fish-curing and preserving 400 
. : : wks., paper wks., woollen and jute wks. 
2 Acton Council еее J. Martin Blair ... Laundries, motor works, dyeing 
А and cleaning, printing 
з | Aston Manor Corporation......... R. Foster. ......... Several’ Е ЕА 400 5. phse 
| со 
4 Ayr Burgh Council .. ............... | Roland Marshall Principally residental, building trades, 100, 200 
t | | laundries, small eng works: shipyard. Single phase 
5 . Barnes Urban District Council | C. S. Davidson ... бу кше сы brewery, 
Е golf-club making, laundries, d 
ion .....-...... Е ‚ Foundries,laundries, builders and join- 
6 | Barnsley Corporation Е. A. Barker ...... ers, linen manuf'ters, paper mill,glaes 
| | bottle makers, &c. 
1 ' Barrow-in-Furness Corporation | Н. В. Burnett...... | Shipbuilding, iron, steel and 
| . | engineering works 
8 | Bath Corporation КТТ : Francis Teague Sa ‘Engineering, соев making, Ju 
А clothing and corset factories 
9 | Battersea Borough Council... .. Е. A. Bond......... Seup and candle works, engineering wot ks, eee 
| millers, railway goods yards, stone yards 
10 Belfast Corporation ............. T. М. Bloxam .. | Shipbuilding, spinn'ng and weavi g, 
| ropeworks, Fandkeichief making. 
11 Birkenhead Corporation ПРОС CN. Wyld Sighs ciel wells а ' Shipbuilding and ship repnirs, laundries, 
| | leather works and foundry | 
12 Birmingham Corporation ... ..... R. А. Chattock ... Metal, cycle and jewellery trades | 5,000 
13 | Blackburn Corporation ............ | P. P. Wheelwright ' Cotton manufacture and general 220 
^. industries | 
14 | Blackpool Corporation .. ......... C. Furness ......... Joinery works. bakeries, bottling stores, 200 
| launuries, cinematourphs & entertainmts 
15 | Bolton Corporation .............. Arthur А. Day ... , Cotton spinning and engineering | 100, 200° 
| | works 4001 
16 | Bootle Corporation ............- | T.Dawson Clothier! Timber, engineering, dyeing, 
| pumping, tinsmelting & general 
17 Bournemouth & Poole Elec-| E. Li. Ingram*... | Boarding: houses and hotels ..... 
tricity Supply Co. W. D. Brightmant | 
18 | Bradford Corporation..... ........ | Thomas Roles ...' Textile works, dye works, mechanical | 250, 400 
| тез electrical engineering, miscel- 50 = 
&neous. 
19 Brighton Corporation ........ iss J. Christie ......... Engineering works, breweries, 
| А sawmills, laundries, foundry, &c. 

20 Bristol Corporation H. Faraday Proctoi Tobacco, cocoa, printing, leather, 105 & 210 93^ 
confectionery, cloth and brew- =P. : & 360 
тари 5u » 8.phase 

21 | Burnley Corporation........... T | Jas E. Starkie...... Cotton weaving, foundries, &c.... 

22 | Burton-on-Trent Corporation... | T. Hall.............. Breweries, timber mills, engi- | 

| neering works 400 

23 ' Bury Corporation .................. | S. J. Watson ...... Textile, engineering, paper, &c. 

| 
24 | Carn Brea, R.8.0. (Urban Elec- |L. A. Hards ..... | Mining and foundries ........... ... 

! tric Supply Co.) 
25 | Canterbury Corporation ......... C. A. Blascheck...' Brewing and various .............. 

4 

| - | 

26 | Cardiff Corporation ............... | Arthur Ellis........ Ship-repairing yards, engineering works, 200 
кро шон ни brewers, 400 
А mille sg. cola storage, “с. 

27 Carlisle U.D.C. .. ........... ........ S. T. Allen......... Cotton factories, tinplate printers, en- 

i C uM works and railway shops 

| conipunies) 

Charing Cross, West E S g 
28 | City Electricity Co nd & "d "e E | Printing ieena etA 10,000 

A А «7.171. «АСС 7. 17. 
29 | Chester Corporation ............ S E. Britton ... | Engineering, flour mills апа 
зо | Chesterfield Corporation ......... R. L. Acland Pind brewerv, furniture 
эт зо» А 9 Ж , =. 
31 Clyde Valley Electrical Power} A, Starr......... E Sou йе collieries, |11,000 trans. 
^ 1o: " й paper milla, brickworks, foundries.’ to 400 for 
опе Vorporation ...... ........... \ Shipyards, XC, 
32 | rp А. G. Cooper ..... A ишш loom making,foundries, Lud 
i ell-mongering and electric crane making 
33 | di Meri i Tramways & | H. H. Nalder ..... | Breweries, butter factories. laundries, 
ghting Co. | bacon curing, feather purifiers, printing, 
T EE | tanneries, milling, refrigerating, &c. 
34 | Coventry Corporation P RUE i 
*: George Tough...... C 
ycle and motor cars, toolmaking,! 200 

35 | Darlington Corporation ........... J. R. P. Lunn weaving, watchmaking two-phase 

| VENE Vel did | Engineering, yarn spinning and 

36 | Derby Corporation .................. T. P. Wilmshurst | ,, 5991 furniture 

' General engineering, foundries, 200 

37 | Derbyshire & Nottinghamshire | A. E. Loos motor cars, silk mills | 

Electric Power Co. | : Iron works, collieries, lace and hosiery | 440 
works, engineering works, brick- 
38 \ р b | works, &c. : ck 
ewsbury Co : s 
| y Corporation ............ | R. H. Campion ... | Mecum meunfacturem rag grinding, 
nting. laundries, clothing manu- 
39 үн: Corpo айоп...... ........' M. Ruddle | , lacturers, wool shaking. fon cutting 
| ‚М. Ruddle ......... Saw mills factories, e'esators in stores, 200 Б.Р. 
«Тһе figure arrived at by taking ' ‚ bakeries, cap tans, etc. 3-phse. 346 


400, 1,000 


210, 420 
three-wire 
240, 480 
three-wire Е 08 


240, 480 
three-wire 


460 


230, 460 


460, 230 
three-wire 


550 


220 
440 
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*ed.as the lightin 


Max- | НТ. 
де. motor 
mand, (if 


ш 


. | any). 
| 


| 800 at | 
11.0 


a.m. 
174 
2,300 
* 


Total | 
в.н.р соп-| Total pride 
nected at | number of ог | 

date Motors Circui 
ihdicated |^»onnected. геш. 

below. нр: 

4,689 | 808 | 104 

31/1/11 

7063 88 170 

27/2/11 

5,120 280 500 
31/7/10 

503 139 30 
27/2/11 

458 55 20 

31/8/10 

1,698 120 50 

31/8/10 

840 172 25 

30/6/10 

7894 201 72 

1/3/11 

2,781 75 

28/2/11 

5,8175 714 | 70 
51/5/10 

969] 164 | 120 

28/2/11 

22,437 2,670 350 
51/10/10 

5,109 638 120 

31/8/10 

1,549 198 80 

97/2/11 

10,544 | 1,015 150 

31/1/11 | 

2,967 | 60 

31/3/10 | ~ 

624 | 221 | 95 

28/2/11 | | 

Generalis 
us c ЫТ 110 
Bulk|Supply 

2,810 9298 

15/2/11 

2.773 . 515 100 

25/2/11 | 

11,158 1,250 120 

20/7/10 

829 265 | 50 

20/2/11 

1087:47 173 66 

18/2/11 | 

2,6951 325 80 

1/3/11 

1,994 147 30 

1/3/11 . | 

492 ' 109 | 50 

98/2/11 | 

3,028 | 538 110 

31/1/11 | 

992 | 264 . 57 

Ml | 

| | Е 
15.653, 28/2111 

860 | 177 30 

31/8/10 

716 150 30 
6,800 | 500 
п 

417 158 | 20 

31/8/10 

2.4763 363 40 

1/12/10 

6,668 679 100 

22/2/11 | | 

1,751 _ 199 125 
30/11/09 

5,500 430 250 

2,920 | 200 

6/3/11 

786 157 30 

1/3/11 

5,2533 582 35 

1/3/11) | ‚| 


729* 


10,060 
1. & р. 
5,200 tr 


ee 


he 


5-720 
Н.Р 


2,529 | None 


| 
516 | None 


| 
505'| 1 


988 | None 
an T 


None 


3,094 | ~ 


с load on such a dat 


u 
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| | 
Method of Driving. | Approx. | Isolated 
E ОЕ pores H.P. of other| Plants at 
No. | жак gee Ыы: CO M IE р: dis- D 
Group. | Indiv. | Bulk | Placed by | Vperating. 
o Per unit. ^ electric 9 = Gas. 
H.P. . H.P. , ИС 
te ОИ ie Ply. motors, |"?=Sustion Gas, 
| | 7 Г НР. 
› oux 334. to jd.  .. 
| accord, to cons. | 
2 oom 13d. flat | Under 150g, 220sg, 
| 94d.&1d.M.D.| consid'n 200s 
3 Vus .. | На. to ‘ód. On ap- 
! 2m sliding scale plication! 
| . to 14. 
s | 100 Load о T | 400 x 8y d 
5 48 410 ,14d.with dis.| On ap- * 55g, 5008+ | 
| | l f } 
| | to 55; p.c. |plication 
в. . .. |,lddeld, motors, 
" Menus 
7 | РРР Буз 34. and id. М.О. 
2d.—lid. Е.К. 
8 | = ' ld. дау rate , * 
| ‚ 13d. to 1d. | | 
9 | Flat rateld.t! Terms by 
| \arrangem't 
10 | | 14. & 1d. M.D., On ap- zu 
| accord. to cons. plication 
14 | 144. for first’ ... “| | 
| 1,500 unitst | 
12 _ 135d. to | ld. to | 14,000 | 
, 1104d. 0-74. | 
13 . es F'm 134. 
' : to0'46d.* | 
14 | |... | $4. апа 14.1 --. 
M.D. | | 
15 | ... led. 186 1,000, 14. | x: | | 
| | after less 107/.1 | 
16 i 24. to 500 per а 1,000 1,500g, 8059, 
ytr., 1d. after à | 4,5108 | 
17 | 244. flat. | On ap- | "NU 2s 
| plication| | | 
18 |... 2d. to'ld. | £3 per | Ee 2 
9d. to 34. | kw.t 
19 | 1d. restricted 
| | hours, цч. Dr x 
ti 4 t 1 > р 
20 | ид. & dis.. 114. On ap- 800sg 
| апа 4d. *M.D. |plication|  . \ 
| | with discount | POS 
21 680 è iLighting3id.flat| None 
. Pwr. 134. Ist 39 
his. per 4,14. aftr 
22 | 2770 | 810-47 |за. &1а.мояво — ... | 362 7580 
9.6114. 1а.-3а4 
23 | About | About 144., 14. | Опар. | 1,540 About 
, 5954 and 84. (plication 40,000 
24 | 126 44.& 14. M.D.| On ap- 90g, 1089 
ог 284. flat |plication 
25 | 499 1541. flat 5 p.c. ) 
dis, cash 28 days | 
26 | 134. flat, 4d. “Ре. 
| ' & 1d. M.D. | consumers 
27 234 | 758 |28. flat. ld. and Special _ 366 
| | 349. two-rate. | terms 
Also Maximum 
| Demand. 
28 3d. to 34. | On ap- 
144, Ist 200 pe 
‚ Is | 
29 460 | 400 ae per qtr., 25,000 (fioi 
| ld. after  |ld.tat rate 
30 ws | 14d.—l1d. 
3! $c М vene ica- | On appli- 
3i TN uds 
32 62 | 96 234. flat, 51. On ap-| 212 А 
| | and 1d. М.р. plication | 
33 1,675: , $800 1.11.10. None | 500 steam 5007, 200sg, 
| | sliding scale | 450 gas 2,0008 . 
34 560 319 | lad. 2,500 units 4,200 | Р 
about | about | Ре, quarter and 
ld. after* 
35 A" tod: £Akw ds 
М.О. and ]d.unit | ! 
36 ld. for all | 800 A 
; day use 
37 000 [rr | 18а. {о 0:44. oon 
t 
38 Boith 234.) —14d. 1, 
| Companies. 
39 Bolth ца 220 — 
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Remarks. 


(Nore.—Inst. Е.Е. Wiring Rules for Motors 
generally apply in all districts.) 


| 


Includes three elestric pumps at Council's sewage 
works, auto. p'ant. 


* All purposes except traction. 


à Consumers mostly new to district. t:Incl. sewage 
works p'snt. Council installing a 600%. steam 
dynamo with boilers and accessories. 

* Discount 5 per cent. off lighting accounts 
Sliding scale for motors. [only. 


' * Isolated plants using раз, suction gas and steam are in 


operation, of which there are no particulars, — 


© Under 3 H.P. { 5 н.р. and above. $ Or £4 per 


_* Lighting and power 4, 


r unit. 


kw. per annum and 4d. 
О, traction 3,500. 


* Motor load only. 
per quarter at ld. 


eee ene 999 


+ Exceeding 1,500 units 


Total B.H.P. does not include traction. 


_ * Sliding scale according to amount taken. 


* Single-phase. + Three-phase. | 
+ Extra discounts to large consumers. 


оовоовоеоь 


* Chief Engineer. 
+ Local Secretary. 


| *These figures include the following motors owned by & 


consumer taking а supply of current from 3 600 kw. 
motor-gens. used for converting our supply current at 
6,600 volts, 3-phase, 50 periods, to d. cur, at 230 and 
460 volta. (Plus 4d. per unit, less discount. 


Special terms to large users. 


*To avoid as far as possible the use of max. demand 
indicators a flat rate 1s usually agreed upon. 

Special agreements based on a fixed charge of £7 83. per 
annum per kw. plus "24. per unit. 


80 °% of total power is on restricted hour system. 80% of 
total power unite sold on restricted hour system, 1 2,00) 
synchronous motor. *Includes lighting. f Restricted hour. 


. Power supply includes driving stamps, pumps 
‚ and other mining machinery. 

Maximum demand to date (Saturday, Aug. 6, 1910) — 
414 kw. on feeders, includes light and power. 


Most of the engineering works on private property, from 

which Corporation are at present debarred from entry. 

‚ Power supplied to tramway company, also to 
Council for sewage pumping. 


| return. Motors let out on hire. 
Competing gas 2s. 8d. per 1,000 c.f. with 

| 25% disc. when annual bill exceeds £50. 

| 


‚ * Over 60,000 units per quarter flat rate of 14. 


| 
| 


...; Maximum demand system or 1d. restricted. 


hour. 
Demand steadily increasing. 


Several of } n.r. and less not included in | 


operas с т-у ә a C 


3 


4 


CROMPTON 
MOTORS 


and 


ARC LAMPS. 


“й-б ип 
Enamel | 


Should be used in all 


ACCUMULATOR ROOMS 


FOR PROTECTION 
FROM ACID FUMES. 


Sole Makers— 


GRIFFITHS BROS. & CO. 


MACKS ROAD, 
BERMONDSEY, LONDON, $.Е. 


TUBOLITE 


(TUBE O’LIGHT). 


The SCIENTIFIC System 
of Electric Lighting. 


Write for particulars of 


NEW PATTERN 

REDUCED PRICES 

METAL FILAMENT 
LAMPS. 


THe LINOLITE Co. | 
25c, VICTORIA ST., LONDON, 8.W. 


Telephone. : 244 Victoria. 2 
Telegrams. : “ Windolite London. 
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Total | 
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TABLES OF 


| Power Voltages.  |B.H.P.con- Total Motor | Мах. | HT. 
| f de- 
| Engineer and Principal Local Trades oor at birds e А n 
z : | rincipa ca . —— E SÉ а ‚мм mand. (i 
No. Supply Authority. Manager. E | | indicated бойле M Kw. | any) 
| | A.C. D.C. below. Se 
mM ны амил ушынын жо rrr у ны 
z "ae Ў ' i | | | ' 
40 | Dundee Town Council ............ . H. Richardson ... Jute mills, shipbuilding, foundry ies | 400 ! 1,950 | 404 65 | | 
| i d for motors, | .. 240, 480 "Pte45&,*Stn.Prvte. 136, 40 m 
41 | East Ham Corporation ........... W. C. Ullmann ... рива аа аг residential, | pn as m Station, 5 as | 
42 |Edinburgh Corporation............ Е. A. Newington. | Printing, joiners, masons, engi- 125 250, 460 odo n , n, ri | 
ncers, brewers — ы 200 | 1.555 | 188 | 80 540 | 
А iaoi i ‹ orki - ` , 
43 | Fulham Borough Council .......-- Arthur J. Fuller | ааа auth Е two phase | M 2 jani Е | i ir . 
: о 1 d india- ills, i ж ‚ 240, ! 
44 | Frome О.р. Council . .........-- "е ТЕ. Н. Меггі... greed ООР wore three-wire| 28/2/11 | approx. 
breweries, miil f араш еше venen | | i ' 
i | . curing,printing, urni ure nne =. 500 | 250/500 36 466 5 305 250 
| Corporation .............. W. W. Lackie...... Engineering, clothing, printers, 6, ) | ` , | 
45 | Glasgow TER | Butcher and bakers three-wire, 31/1/11 | | | 
| | | TE 
46 i Govan Council ........................ | т. С. Parsons dx Shipbuilding and enginecring ... cn 500, 250 ai | 165 2,120 | 
| | | Visor fondi tini chants, " 240, 480 375 110 15} 
47 | chou Urban Electric Sup | J. E. Edmundson р A Sica Ads „240, 480 | ana | : | | 
48 | Greenock Corporation ............ LJ. A. Robertson... шры engineering, sugar 58) | 500 | 5 AH 47 54 p 
refining | | | 1,567 | 
49 | Grimsby Corporation .............. | W. A. Vignoles ... Docks timber yards, шаны Ое о а xU | 195 90 667 
| and engineering works "E | 
50 | Guernsey Electric Light & А. М. Rye ......... Stoneworks and quarries, fruit | es 210, 420 308/10 | 215 | 80 85|... 
^. Power Co. growing , 110, 220, 440 4,772 402: 500 | ws !im 
51 Hammersmith Borough Council | С. С. Bell ......... Engineering works, electric lamp | на. en | 1 6 8/10 rite 
| | works, small laundries, &c. : x | i uos | 11012 144 | 60 1251160 
А PT Ta. ick ətterier, i works, - , s 
52 Hanley Corporation ............... ‚С.Н. Yeaman |... Ко е Аа china 106 paris | 31/3/10 | | | | 
manufactories 200, 400 | | | 
| А : NOME я, fact Я inders, uL 230, 460 i 1,582 181 | 150 oe 
53 ! Heckmondwike Council ........... QG. Н. Carter ..... Woollen ти Sr aioe factory. three.wire; 50/11/10 | 
| coachbmlders, &c. l | ‹ 410 | 
| ider making, breweries, mills (tour), f .. 920, 440 | 558; 116 50 
54 Hereford Corporation CDS W. T. Kerr......... Ci ler ни е our), farm | | 31/8/10 | | 
55 High Wycombe Electric Light | W, E. Brandreth ‘Chair and cabinet making, paper. — . 420 22 A 154 50 Za 
& Power Co. mills, engineering — 210 : i 474 | 155 12 E 
56 | Hove Electric Lighting Co. ...... С. B. Smith......... Purely a residential district ex- те 220 | mo er! 
» | ip run ‘Three-phase | 3.308 171 | 150 (1183 .. 
57 ' Huddersfield ............ mL А. B. Mountain... | Cloth manufacturers ............... | Une phase | *1'712 494 35 | 1948 | 
Сой mills, t manufactories, ship- | 440 &222 for 220, 440 | 8,138 — 650 1 100 .4,70 ., 
x ие чоп кешн He Bell eee | ч и кемик айа docks large Goole’ three-wir 4 28 /2 [11 Consumers 
59 | Шога Urban District Council ... A. H. Shaw ..... , Photographie apparatus, chemi- 250, 460 | ds ur | 151 | 60 . A 
| cal works, paper mills three-wire| [а | | 
a 23 rewers, builders, clothiers. single-phase! — ... | 3,088 581 MO 1 
во | Islington Borough Gouneil -..... | Albert бау... | Ваш, Prem ишп, ышы; Че уы Eo | 
works, confectioners, printers and 400 M | 
61 , Kettering Council .................... W. A. Walker...... Boot and shoe and clothing fac- e 230, 460 8863 ' 185 30 | 550, 
tories | three-wire 28/2/11 б dg 665° 
62 ‘Kidderminster & i d E А. Charlton......... Carpet manufacture .... ........... eK 460 1,010 | 6 
tric Lighting & Traction Co. | : : | - 802 
' Kirkcaldy Corporation ...... ..... O. F. Francis ...... Linoleum, engineering, furniture, os 230 978 | 130 
63 | а Анын Н с malting works, linen, &c. { 460 51/12/10 | 
| 
64 Lancaster Corporation ........ ... Geo. C, Milnes ...| Timber yards, builders' yards, n | 230, 460 482 . 120 50 200 | " 
foundry, linoleum works _ yal | | 
65 · Leeds City Council..... ........ ... Н. Dickinson ....... Numerous ..................66666. ее 200 "S | pun | 2,420 | 100 P " 
66 Leith Council........... ro A. Peden Ruther. Engineering and general... ......... A 230, 460 | TE 467 i 100 ui 5 
ford, M.I.E.E. | | | 
67 Liverpool .............................. Alfred Clough ... 000 e | `| 230,460 | о 2,890 | 80 a .. 
68 Lincoln Corporation ........ ...... Stanley Clegg .. Engineering works sns esed | " 2 200 | 2 217 | 10 425 | 
| | M ! an | , 
69 , Loughborough Corporation ...... ‚ W. Н. Allen ...... | Hosiery and engineering ......... " 220, 440 о 96 a5 | ше 
| PVP el three- wire isi 
70 | Luton Corporation ................. ории ГЫ | 50 cama. 330 ' 160 ; 98 
| dries, printing works | 
71 | Maidstone Corporation .......... | E. E. Hoadley ... Building, brewing, paper making | | 230, 460 | Pan | 220 60 
72 |Mansfleld Corporation ............ E. Holcombe | Boota: һу cotton doubling, font sis 240, 480 |! 301 | 99 12 Boon 
ng, X, es, sand an У | ; | 
не Me ае киле 506.600 26/2/11 | 
73 | Metropolitan Electric Supply Co. | J.S. Highfield...... Ordinary shops ...................... | 200 200 | TOR 1,211 60 | 
14 | Middlesbrough Corporation ...... | Н. M. Taylor...... | Iron and аі works, shipyards, he 220, 440 1,694 505 50 | 450. 
| E | _ joiners shop three-wire ! | 
75 |Motherwell.......................... | 8. Williams......... | Engineering and steelworks ...... me 230, 460 | ш! 60 4 2 x 1,040. 
^. 6,50 о | 
16 рр 9 District Electric W., D. Hunter ... , Engineering and shipbuilding, 100 240, 480. 10,000 | 150 | 4,500 ! 
т IR En Caros is tie бй | „steel and lead works, &c. three- wire, xim | | | 
Е . Helme............ Cotton manufacturing ........... 250, 460 32) | 72 40 oo 
а | three-wire 27/2/11 | On hire | | 
18 | Newport Corporation.. ............ Н. Collings Bishop Coal, iron, clothing, nails, brick- |200 А few | 230, 460 2454 296 100 Cannot None 
eee € € —Q | works, millers, ship repaira,&c. permitted | three-wire.; 28/2/11 | give = 


E 
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ELECTRIC POWER SUPPLY.—Continued. 


| 
Method of Driving. 
No. 


Indiv. 
H.P. 


Group 
Н.Р. 


| Bulk 


Per unit. supply. 


Approx. 


H:P. of other 


power dis- 

placed by 
electric 
motors. 


500 1,450 | 24d. down- | on ар- 


30 
approx. approx. wards plication 
M .. - 2d., 13d. & 
| 14а. | 
42 ца. flat. jd. Stch. 
Ros 1d. 5hr. M.D. 
43 | " ` Ad. flat | 
88 160 740 : 24d. flat; | Опар- 
approx. , approx. , 4d. ET 14. | plication 
EN ца & $4. M.D. lad. & 4d. 
“Ld, flat rate for M.D 
| restricted нош бы 
46 Sliding scale 
| | 2а. —3а. 
4d.and 1d. M.D.I. i 
ый "23d. flat. pM 
48 24d. to 1d. 1d.to:8d. 
49 _ | 23а. told.with. | 
| | dis., 14. T.S. | | 
в. a fat omelet sub- 
siimers stations | 
51 144. with dis.to — .., 
a max.of 331 p.c, 
32 3d., 1d., 89. | On ap- 
and 34. plication 
53 94. to 18. | Special 
Sliding scale. terms 
54 | 100 285} | *3d. to 1d. IL 
4d.—1d. M.D.sys- 
ss UE cie 
отоп 2rate meter, 
56 | 3d. one’ hr., 
' 1d. after 
51 ‚ 24. and 14. ID 
less discount 
98 24,—14. per On ap- 
| sliding scale* plication 
99 _ | 2d. & 1d. M.D. E 
| | 2d. to 1а. sliding 
| scale 
60 id. Наб Nil 
| p 
61 801. 854: 2а.ю14. | On ap- 
| plication 
62 | 14d. site 
63 | 44. о 44.‘ + 
sliding scale 
64 "9 | 403 24d. sliding | By con- 
scale to 4d. | tract 
65 0-84. to 1-75. j 
less 5 рег cent. | 
66 14d. to 1d. | 
| 
67 | *2d., 134.,14. | 
| 
68 | 24d.,2d. & 2d.| On ap- 
| & 14. M.D |plication 
1d. fl . f 
P | x | 160 biet. 8 ite. 
70 About About "24., 13d., 1d. 
1,660 | 426 | 
Ti Bo th Various...... M 
| 
12 ө | 4d.&1d.M.D. z 
| | Id. daylight. 
| 
T3 34. and 34. : 
М.р. | 
74 | 2d.& 34. M.D. 
| | Sp. оп арр’п.. 
75 | Id. and 3d. | M 
(RENE | Max, 144. | According 
‘factor, &c 
Tl | Bo th . Г, шй 
18 | About | 1,742 | 2d. and 1d. | On ap- 


200, also 365 


private elec- | 4 
tric plant ares 1Owauler 


1,000 


1,510 


618 


440 


About 400 About 200g 


650 
214 


1,500 


| 
| 
| 


| Isolated 


Plants at 
present Remarks . 
Operating. ( Моте. — Inst. Е.Б. Wiring Rules for Motors 
- Gas. generally apply in all districts.) 
187 = Suction Gas, 
8 = Steam. 
H.P. | 7 
*Motors used іп gen. stn. for cooling towers, 
artesian well, driving machinery, &c. 
Power and lighting on same mains, 540 kw. 
day-load motors only. | 
90g, 20sy, ro Md 


. No record. 


(approx. ) 


еоосовоь о 


2903, 2003, 
4,0003 


| -— Number and horse-power of motors does not: 
EE _ include the docks or Admiralty supply. 


Power load rapidly growing and especially favoured 
with the many small and diverse trades subsidiary to 
staple industries of district. *Loc.wl for magnettiog 


eec) ово 


| | 
200, 160g, * With discount on hours of running. 
| 5008 — 

| 169, 20039 


t 


All motors are hired out by this company, 
and are maiatained and inspected. 

Radiators are at power rates but are not 
included in this return. 

* February 28, 1911. 


Hired motor system inoperation. About 600 1t. P.connected 
* Subject to 2j per cent. dis., for payment within 14 days. 


ld. power rate for large consumera. 


| 


6789, Sg, | ооо оооооо 
660+, о . | 
No informatiou |*This is a combined figure for lighting and 
available power 
| I 1 large engineering works, 1 large malting 
| | works received entire power supply from 
| Corporation. 
| 200 | sé 
500s | 
*For industrial purposes only. 
+ 34. up to 3,000 per qr., 149. from 3,000 to 10,000 per qr. 
ld. all units in excess of 10,000 per qr. 
| 
| Two private plante, total 1,200 kw., running. About 
49g, 2589, 180 В.Н.Р. in four different firms’ factories all under 
4518 consideration for change over during next year. 


*9d. first 1,000 per qr., 14d. second 1,000 per 
qr., 1d. remainder. 


` 10089, 250s 


154g 
| _ 450»* Town gas sold at 1/6 1,000 for power. 

7 way supply 1,200 н.р. not included. 
| * Not including collieries. 


Tram- 


Largest installation, shipyard, max. demand 
400 kw. 


Largest consumer, Sir W. G. Armstrong 
Whitworth & Co., Ltd., Elswick Works. 

| - * Motive power—2jd. for 1st hour per day, 

| . 144. every subsequent hour, lees 5%. 


| 


, 899 | , асс. to quan. plication | Е 


SIEMENS 
WIRES 


and 


CABLES. 


SIMPLEX 


09909099909000000000000€9, 
»9?5990509000000000000:? 


like our Conduit 


are The Best 


Most Reliable. 


Meter Testing Dept :— 


SIMPLEX CONDUITS 

LTD., 

Garrison Lane, 
BIRMINGHAM. 


*eo0o000090900000000900090000000002222222252»20«€ 
e0c090000990000090090000000000002020250202229 


ARE STILL 


THE BEST 


For Maintenance and Repair of 
Electrical Machinery. 
Manujactured by 


STANDARD VARNISH WORKS. 


For Prices and Particulars apply— 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd., 


26, BEVIS MARKS, LONDON, 
H.C. 
Phone—London Wall 4541. 
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"THE ELECTRICIAN" TABLES OF 


_————— 
——— -~ pum 
—— = 


1 
( = — 
No - Su | EM P 'Total —, – 
pply Authorit Engineer and "M ower Voltages. | 
y Manager. Principal Local Trades. nected ce Total | Largest | Мах. | Н.Т. 
| | | date pe i erra Su motore 
en rs 
Е ИНОНИ. А.С. D.C, | indicated |connected.; Ci a and.) (if 
19 | Northampton Electri | ас нь Kw. | any) 
ect E us 
us Power Co. ric Light & G. H. Jackson T er [io factories, enzineering works, | 210, 420 MEE : | 
or ales Power , г саг works and tanneries 1 ‚715 | “е 
Ria mee st Te Cute с с a а 
81 | Norwich Corporation .......... F. M. Long Boot and sh ue 31/8/10 | " = К С 
e... А . eoe воно в and shoe, mustard, er | 
82 | Nottingham Corporation .. ЗМ " ing, breweries print | 220, 440 8 545 | 160 j800at 
....... Н. Talbot ......... ce, hosier , toba Н | 5111. 7 à 
rporation ............ S. C. Gibs H hree-wi NEED 
5. С. Gibson ...... Edid hosiery, wool, cot*on, elastic three-wire, 16/2/11 = 
84 | Partick Council .............. W. Sillery 5000! ы шү тшш 0, о. E | 94 60 | 250 
eer А И ipbuildi d Е : 11 '. 
85 | Peterborough Corporation ..... J.C. СШ works ing and епеіпеегіпр |. + о 480 | 2,927} | 295 "m" ы 
Be: JR | Ш Engineering, brickworks, rail- кз 200, o pis | 
eading Electric Supply Co....... E. Rowley Hill way | 270 ' 72 20 | 502 
inim a y ... | Printera, engineers and iron 200 200, 400 E И | 
edditch Urban District Council Wm. J. Ferguson founders, saw-mills , | 31/8/10 |^ OTL 1 65 | 1,236 
й еее t m WE с | › 
88 | Rochdale Corporation ............ C. C. Atehiso cycle Gene: fishing tackle, 200 5. 1350 137 | m | 
б Ei n ... | Textile and engineering....... ...| 3,000 220, 440 31/7/08 | | 
Rotherham Council............. E. Cross I 220 500 ' 28/2 11 a ii E 
, | TED | . UTOSS cocvsesacecs ron, steel a d b f .& 
90 | Salford Corporation "m i Н J Ha " n Tass works m J see ie 460 | 1,229 ЕС 152 106 | 455 Н.Р, 
о . J. Hawkins ... | Textile and eic ee-wire, 1/12/10 | | i 
91 gineering ...... 200 220, 440 | 
| Sheffleld Corporation S ка| ‚ 44 11,726 1,054 | 300 
озеро ее нь» ‚ E. Fedden ...... Ste el id iron works, catlery works, fo 6,600 2, | three-wire | 5111111 : | em 
92 | Shoreditch Borough Council С. №. Russell не engineering works d 400, re De ‚ 16,427 | 1,608 ! 850 н.р | 8.400 One 350, 
На ов | ба: .....| Printing, shoemsking, cabinet dis | 240, 480 әш! Е | z б, 
rewsbury Corporation ......... C. M. Johnston ... ыы three-wire 30/11/10 | Ves e 3815 | a 
94 | Smith ius eu С 210 198 85 
BS oo Electric ore D . | Cold storage, wholesale meat p 100 51/5/10 ш ш Re 
95 | South Shields | (Chief ı nginecr) poultry, &с. , ii | 494 39 1 
06 8 Ооо. m Н. Cawthra ... SAIS ards, docks and marine, 110, 220 550 | ers " D 
tal ineering works , 
DIM E MEE and Robert Blackmore | Теке, paper. mill boiler works, 400 460 | 26/2/11 ИН | 
97 Stamford (Urban Electric Sup. | J- E. Edmundson | Brick ue o o OQ oe КЕ go | 200 325 | 375 |4,600 
ply Co. nu laundry, foundry Me 0, 480 ` 495 101 35 | 
| ngineering works, flo | | | 
98 | St. Helens Corporation ............ Е. М. Hollings gene works, Е ms three- wire 31/12/10 
|o j S- : Chemical, gla-s and bott} k | 
99 | St. Marylebone Borough Council A Hugh Seabrook ии ЕЕ pper works ini das s is о is | "M T de 
| | ‘| Printing, building, small work. |. Non 59 | | 
100 | Stockton-on-Tees Council ......... J. J. Smith shops ‘various trades) wor 2 one бр ‚ 9,22 861 110 ... |None 
* о МЭА 11...» »» Shi ybuildin | 51/1/11 
| | g, engineering and | — 230, 460 ` | 
101 |Stoke-upon-Trent Corporation Р. J. S. Tiddem а | three-wire 3 "Ion d а 
ms (Stoke Station) | аш | Potteries, engineering works... None | 240, 480 тодо | | 
underland Corporation ‚ А. 8. Blackman и th | id xis 
DE Gol ... | Shipbuilding, mari i ree wire. 16/8/10 
103 | Swansea Corporation ыр makers, жы mimar и. RO s Pos 220 | 11,618 852 280 4,425 
| rasta T rusmant Metallurgical coal exporti n 
Р porting 220, 44 220. 
104 | Uxbridge and District Electric A. IE Ran | Wines ce а а MC EM I 
Supply Co. e Flour mills, printing, engineer- | 200, 400 | | ии | 
105 | Wakefield Corporation ......... H. A. Nevill T Dur ae {эж А 700 
e Мехи ...... | r neering, woollens, coal, | | 
106 | Walsall Corporation ............... А. $. Barnard HO ee ees wire mills | - i i | 3178/10 185 | 110 1205 
. ‘ , harness, leather, clothing, ir 
founding, tubes, brus Bi Ern EL 105 2 
107 | Warrington Corporation ..... .. Е.Ү. L. Mathias.. Wee printers, aw amilis, tanneries | Р 210 | 31/1/10 ы 2 
ers, corn mills, gas stove manu- | T 
1 facturera, builders, wate с | ‚647 T 
08 Wellingborough Electric Supply W. J. S. Jones. Boot Fa torien, engineering mu | 27/2/11 2 | 
109 West Bromwich Corporation М A. Jackson ... | E. i nci P VEN S 29 20 180 
| | foundries, Be B rol hollow wart | eae i 230 46 | | : | 
110 West Нат............... UNES | HH Couzens н Chace ee bails sees |. 500 n Y мз 125 |. 
И | Chemical, engineering, flour 100, 200 500 8 Eo ds 
111 West Hartlepool County Boro... H. F. Friederichs pills, ink в. 400 | | "28/2/11 : pue | ud 
“ : oy 5 А 8.. ship yds., engi | 250 460 | 
К : WKS., ll, 2 £ ne , 2, 
112 Whitby (Yorks) District Council | №. Н. King eee | M. : n and joinery wks , three -wire g a | = 120 550 
113 Whitehaven Corporation ......... ‚ В. Sankey ......... | T —€— et 458 59 | 40 | 200 
| annery, flour mill, printing € 420, 210 206! | | 
. | and machinery worka, &c. three-wire — 28/2 1 { 40 | 20 255 
114 | Wigan Corporation ............... Jas. Slevin ........ Gas tania | | Ё | 
` mining, cotto i i isi 
| | neering os аа Коела en 251 50 952 
115 =e Electrical Installation , A. E. Farrow, ie | e 
A.M. РИНЕ ай 220 | 220 
116 Wolverhampton Corporation .. .| С. Е.С. Per ead а Г "un 922 | 82 10 15| 6 
ЕЕ Ironworks, edge tool works, corn тї 6,000,000, 99, 220 58 | -963 100 4,80 | +» 
& th 
iw-mills, lock works, & ree-wire 31/971 ; 
117 Worcester Corporation............ C. М. Shaw ...... Porcehin, glove, leatt ‚ бе, 51/9/10 
d А ar eather, fi | j 
e тыш eh “cuteness || 230, 460 — ово | ' 178 |2 40's 90 ~ 
"EN printing, horse-liair cloth 500 5 
118 York Corporation ..........-.--.--: J. W. Haine Confectio dad dps 1/810 | - 
i NC nery, printing, railw en i | 


works, Hour mille briekworks | —— three-wire! ОДОО рі 
three-wire! 20] 10/ 1 0 
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ELECTRIC POWER SUPPLY.— Continued. 


| 


No. 


—— — 


— —— ee prereset ws ob 


Method of - | Approx. | Isolated 
ри. | Rates. H.P.ofother| Plants at 
power dis-| present Remarks. 
zur se | placed by | Operating. (Nore.—Inst. Е.Б. Wiring Rules for Motors 
Group. | Indiv. P it ' Bulk electric 9= (аз. | generally apply in all districts.) 
Н.Р. н.р. | er unib. | supply.| motors ине Eas | 
uada ELEM T uM cote 
| а. | n ap- About 1, * Large consumers 1d. 
1,400 515 sliding scale* plication’ | s 
575 2,475 144.— id. | 3,050 Slate quarry load mostly winding, pumping, air com- 
and under | | pressor and mills. Transmission at 10,000 volts threc- 
ali ding scala | phase, all overhead, bare wire and 20,000 volt. 
4 | На. to 3d. ү | 
prt 149. ОО ery 
| | | 
220 |2}d.to łd. on' Опар- 500 5089, 1008, : 
| sliding scale plication! 20 oil 
| 1d. flat rate aoe | 21 a i ae ge Sieg 
| ljd.flat. ` "XN ZZ ZU 
£4, nnd 34. ог $3. | 
About о 300 |. поа 490082, 400 809, 125889 n 
1,400 ing to deinand , | 
WD. 2d. to 1d. 559083 ae 
| sliding scale. 
Prac pate - 24. to `64. Onap- Steam 849 2080. 4089, | Isolated plants on present route of mains (арргохі. 
eeneg " qslidingscale* plication! Gas 225 | — 9474, еа). pont to adopt electric drive. *Siidiug 
Both 134. and 1d.* ie nd About 1,000 зз ' scale down to 0°64. for large users, | 
| А pues ion * Flat rate.—1}d, first 1,000 units per qr, 14. a'l in 
| ME , excess, Fixed charge system £1 per qr. per Е.Н P. 
| ' demanded snd jd. per unit consumed | 
Lht4d,Heatld, — ... | 7,000 Great expansion of use of power supply in 
Power 52. to 54. | ! rolling mills and cutlezy works. 
id. пр! 91500 | . * Plus $6 per к.н Р. demarded. 
р.а., $4. r* | 
*34., 24. and *Discounts: 5 per cent. ‘over 600 units, 10 
13а. | | per cent. over 1,000 units. 
14d. and м. ak l " s | ducite. 
| 
t 114. 1st 5,000 | Ld | : r, 
Bo th Eus п after, | i | | Also traction supply 
"Od. 45d. | Onap- | 2,000 эор, 1,7008)  e- 
plication | | 
24d. flat, 44. Оп ap- бр 
and ld. M.D.|plication 
24. and 1d. · | 1,500 100sg | Returns not made up since 31/12/10. 
with disc'nte | 
2d. & 1а. — | 220 since 703g, 1089, * Restricted hour and telephone system. 
м.р.* | Aug., 1905 1,1098 160 oil | 
Sliding scale | On ap- | А - ' One works take about 250,000 units per annum, and the 
2d. down to 114. lication’ | total amount sold per annum for power purposes 
Bolth lad. to 0:84 р | amounted to Tra units, Fas Teati "n 
А Ва. Th tteri t steam for heating, an s is 
3 | Е thé drawback to electric driving. 
T (dis. to 34.) On ap- M | | 
за. & 13а. M.D. plication | 
2d. (lst hr.) A , _ Motor hiring scheme in operation. 
ња. M.D.* . * 200,000 per annum anc SIS special m 
A x | tact at prices ba on lo 
4 s n Е 90g, ae 39, | quate © Ré perd B. ; demanded ner an, and 4d. per unit. 
24, told. Опар-. буз ы eter 
iplication: 200, 144. up to 500, 139. over 
594 196 (See remarks) On ap- | К уы. pun саве bo ver 10,000 unu. 
It | pl cation | 124 per cent. discount for over 15,000 per annum. 
0-64. fo 24. a 4.500 ' *Under 1 H.P. 920 single phase, 1 и r. and above 380 3-ph. 
CORE to ооп. | i | 50 periods. fUnder3 п. 230, 3 Н.І". and upwards 460, 
lid. flat and! | 120 = | a 
splagreem’ts. | | 
About | About | 134. to 3d. . About 750 72 motors on hire 487 n P. * Motors only. 
1,092 789 Less ^4 % dis, is | 
Partly|both 14. max. | Опар 5,24lkw. . ... | | went m 
раа | at rate for 1. 8 than 50,000 per annum, 2d.-14d. : over 
[as > ] lan 90, ‚ 2d. AD : 
120 | 1,895 2d.—1jd.fatld.—$d. 1,650 510g, 25080, Fist rate foris than 50.090 per annum oy to 600,000 
| Ru also: Ж | , ' and over, 19.-34. 
тки. per vee et TEN 
гап. at 14. unit ! 
.. AQMd ani 44d. ec d 197 456 № .......... 
| : та e, A a for. | п Шы. 200, 
‘small motors | 
604 | 1,1261 Ubtol000unit: BOO. ©. we. te ZZ  Z ыы 
‚ рег annum 34., | 
, over 1,000 1d, | | 
| £3 рег Н.Р. in- | 
eo SI per reed None | 108 | 159, 9039, воо... 000 
and 14. per unit 40s | 
ld. to 34. | Various.  ... | "— 
714 266 244. & 1d. M.D. Over 1,000 | 2000, 30088 e 
8 eee à 9 d 
|. 2,0608 
\ stricted hour | | Е 
down- | Оп ap- | Two large pumps for dealing with surface 
wards plication. | ‚ water. 


Electrical Co., 


—- LTD., — 
£amp Department, 


1224, CHARING CROSS 
ROAD, W.C. 


BENJAMIN 
REFLECTOR FITTINGS. 


Catalogue on Application, 


The BENJAMIN ELECTRIC, Ltd. 
la, Rosebery Avenue, 


London, ЕС. . 
Telegrams: “ BENJALECT, LONDON.” 
Telephone: 2407 City. 


RECORDING 
TACHOMETERS 


(Dr. HORN'S Patent) 
as supplied to the 


CARVILLE POWER STATION 


(NEWCASTLE-ON-TYNE), 
also 


TACHOMETERS 


JENS ORTEN-BOVING & CO., 


9}, UNION COURT, 
Old Broad Street, London, E.C. 


Telephone: Lonpon WALL 4306 (2 lines) 
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A NEW ELECTRIC FIRE ENGINE. 


Ап electrical motor fire engine, which has recently been 
placed on the market by Messrs. Merryweather & Sons, of 
Greenwich, is of special interest as being the first all-British 
machine of its kind. It is a “ first-aid " machine, and carries 
a “ Kemik " water cylinder, which is kept under pressure by a 
cylinder of carbonic acid gas, and discharges through 1 in. 
rubber hose. Accommodation is provided for 1000 ft. of 


GENERAL ViEW or FiRE ENGINE. 


canvas hose, with standpipes, branchpipes, and all the necessary 
material for getting to work from a hydrant. A set of tele- 
scope ladders to reach a total height of 30 ft. is also carried in 
brackets overhead. The machine is fitted with a special light 
traction accumulator, of sufficient capacity to easily take the 
vehicle 12 miles ont and back without injury to the cells. The 


Em —— MJ г 
ма —— ини 
2-2-5 15922 ИЯ 
т Ра 
"Us e a © h ` ; 


current is supplied to two independent motors, one arranged 
on each side of the frame, and each driving one of the rear 
wheels by means of worm wheel reducing gear running totally 
enclosed in oil-tight case with ball bearings and silent roller 
chain. Accommodation for six to eight men is provided, and 
the machine will travel at the rate of 20 miles an hour on a 
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Ahead 4 3 


Cables from 
Controller 


Motor 
Armature 


О и 
Battery 


АА! 


Diagram of c^nnectious on var ous 
notches of controllers. 
CONNECTIONS AND DEVELOPMENT OF CONTROLLER. 


speed. The wheels are of the artillery pattern, with solid 
rubber tyres, twin section in rear. Wide mudguards are fitted 
over all wheels. The controller gives five speeds ahead and 
two astern. 

A very good test of the engine’s capabilities was recently 
made in the neighbourhood of the makers’ works, the occasion 
forming an interesting and instructive 
^L experiment as to what could really be 
done in the way of running a first-aid ap- 
pliance, propelled by a large storage 
battery, forlong periods continuously, and 
under the severest possible conditions 
as regards stopping and starting. The 
neighbourhood of Greenwich has hills of 
exceeding steepness, on which the machine 
never faltered, the stored electrical energy 
accommodating itself to the rise without 
any fuss, and keeping a constant speed 
in proportion to the gradient climbed. То 
anyone accustomed to a petrol machine 
with the expert “double shuffle" re- 
quired when changing down a hill, the 
flexible electric drive is certainly a relief. 
It was found possible to run the machine 
continuously for 21 hours without dis- 
charging the battery to an injurious de- 
gree, which is, of course, a far longer 
period than it would ever be called upon 
to run continuously for first-aid purposes. 

There is no manner of doubt that for 
first-aid purposes pure and simple the 
electrically’ propelled vehicle has a great 
future before it. Already most of the 
large towns on the Continent have adopted 
this form in preference to petrol, on the 
score of absolute reliability ; and the mar- 
vellous success which it has achieved in 
Vienna, Berlin, and other cities of equal 
magnitude should be sufficient guarantee — 
of its suitability for similar purposes Ш 
our cities and urban districts, 
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GORONATION, JUNE, 1911. 
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“STRIPLITE,’ 


with round bulb pipless Lamps, 


various colours. 


ls. 6d. per foot. 


LESS LIBERAL TRADE DISCOUNT. 


CARBON LAMPS for ordinary B.C. Holders, 5 and 8 c.p. 


“SIGNS 


adaptable to any wording. 


18 in. Crowns - - £1 15s. Od. 


Complete with 47 Lamps. 


LESS LIBERAL TRADE DISCOUNT. 


Ask for our Pamphlet (32 pp.), 


“SOME ILLUMINATING SUGGESTIONS” 
4 рр. Leaflets with your own Name supplied free. 


The Electrical Company, Limited, 
Lamp Department, 
122/4, CHARING CROSS ROAD, LONDON, W.C. 
ннн оаза 
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OUR TABLES OF ELECTRIC POWER SUPPLY. 


А considerable portion. of the Supplement this week is 
devoted to our quarterly Tables, which deal with electric 
power supply progress of over 100 of the largest electricity 
works in this country. Through the courtesy of the various 
engineers in charge ot these stations we have been able to bring 
the figures up to date, and thev show a steady increase in the 
power load. We commend the figures to the notice of other 
station engineers whose names are not mentioned in the list. 
We would also refer our gas contemporaries to the figures in the 
columns relating to the total number of motors connected and 
the total brake-horse-power supplied. 

Turning to some of the stations, and comparing the figures 
published this week with those given three months ago, we 
notice that there have been some encouraging jumps both in the 


number of motors put on circuit and in the aggregate horse- 
power. - 


The Dublin Corporation has 582 motors, aggregating 
3.254 H.P. on circuit, as compared with 364 motors of a total 
brake-horse-power of 1,620 three months ago. In the " Re- 
marks " column for this station И was stated in tlie previous 
issue that there were large additions in hand, and this item is 
now substituted for the remark " Demand steadily increasing." 
The foregoing figures unquestionably prove it. 

The Charing Cross & Citv Co. also make an encouraging 
return of 15,653 н.р. of motors connected, 
increase of 600 н.р. in three months. 

At Hull the City electricity department has increased the 
total number of motors from 618 to 650. and the total Н.Р. 
from 7.108 to 8.138; there is also an entry in the column of 
alternating-current pow er voltages. this class of supply being 
now given for large consumers. Cement factories and dorks 
have also been added, and the largest motor on circuit is now 
100 H.P., as against 75 three months ago. Mr. H. H. Bell, the 
city electrical engineer, and his staff, are to be complimented 
upon these results. 

The Islington Borough Council has also been making head- 
way with power supply. The number of motors has been 
increased. by 64, the largest motor on circuit is now 100 H.P. 
instead of 50 H.P., and the total brake-horse-power connected 
stands at 3.088, an increase of 551 н.р. This is one of the few 
stations which supplies figures regarding suction gas, and it 15 
interesting to note that the isolated plants are reduced. in 
horse-power from 757 to 678 for suction gas. and from 712 to 
660 for town gas. Derby has been going ahead with power 
supply, and has increased the total. brake-horse-power con- 
nected by some 800 н.р. At Hudderstield Mr. Mountain has 
substantially added to both the three-phase and one-phase 
sections of his power network. The former 
total of 171 motors, aggregating 3.303 в.н.ь.. 
494 motors which total 1.712 в.н.ь. 
motor on circuit is 150 Н.Р, 


this being an 


now boasts a 
and the latter 
The largest three-phase 
At Brighton 15 additional motors 
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have been put on circuit, or the equivalent of a total increase 
of 165 n.r. The Bolton Corporation is essentially progressive 
in its power supply, for we notice that the number of motors 
has inereased from 927 to 1,015, and the total brake-horse- 
power from 9,654 to 10,544. At Blackburn there is now a total 
brake-horse-power connected of 3,109, compared with 2,712 
three months back. The Liverpool Corporation has added 
13 motors, representing an increase in horse-power of 376. 

The Clyde Valley Electrical Power Co. has not only incieased 
the total brake-horse-power bv 4,300, but has also increased 
the maximum demand from 6,500 kw. to 9.000 kw. These 
figures must represent a large amount of work during the 
quarter. The Fulham Borough Council has added 65 motors 
to the supply, and increased the total brake-horse-power bv 
234. The Coventry Corporation are making headwav judging 
bv the return sent in by Mr. G. Tough. From this it will be 
noticed that 41 new motors have been put on circuit and the 
total brake-horse-power thereby increased by 511. Ву this 
power supply practically 4.200 H.P of other power has been 
displaced bv electric motors. 


MAIER ENS ны ТЫ 


BATTERY AUTO CUT-IN AND CUT-OUT. 


In many of the devices which are on the market for the 
protection of the dynamo from the reversal of the battery cur- 
rent when charging accumulators, mercury contacts are em- 
ploved and the switch itself 18 actuated by a swinging beam. 
A tvpe of direct-acting battery protection device is being put 
on the market by the Walsall Electrical Со. In this there are 
two solenoids, one shunt and one series, which act directly on à 
vertical plunger, and which greatly simplify the construction of 
this class of apparatus. When the dynamo is up to full voltage 
the shunt coil attracts the plunger and closes а switch having 
laminated contacts. This completes the main circuit and the 
series coll is energised in the same direction as the shunt coil, 
consequently it assists the latter in holding theswitch in position. 
If the dynamo voltage falls below that of the battery, the series 
coil is reversed, and, opposing the shunt coil, causes the plunger 
to fall, and the main switch is thereby opened. The device 
dispenses with permanent magnets, and there are no hinged 
moving parts. We understand that on tests carried out on 
the switch bv a firm of Birmingham consulting engineers, the 
device would operate with a potential difference of only just 
in excess of 3 per cent. and that the sparki: g when the circuit 
was opened was almost imperceptible. 

In our last issue we referred to a tvpe of Master switch made 
by the Walsall Electrical Co., but we omitted to mention that 


this was of special utihty in connection with reverse-current 
circuit breakers. 
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DURALUMIN. 


This is the name given to an allov of aluminium which can 
be made up into a variety of articles for domestic, trade and 
commercial use. Some particulars have been supplied to us 
by the Electric & Ordnance Accessories Co., who specialise in 
this metal. They state that it isan alloy with the strength and 
hardness of mild steel and with a weight only a little in excess 
of that of aluminium. It will take a polish equal to nickel 
plating and is unaffected by mercury. It is also non-magnetic. 
It will withstand atmospheric influences, and is not appreciably 
affected by sea or fresh water. 

The makers recommend it as a substitute for aluminium, 
German silver, brass, copper and nickel plated articles. It 1s 
of special value for electrical switching apparatus with mercury 
contacts. The substance contains 90 per cent. of aluminium, 
and has a specific gravity of 2-8 and a melting point of 650 °С. 
It can be supplied suitable for a tensile strength of 40 tons per 
square inch, or 20 to 30 tons per square inch, or 25 tons per 
square inch. In the first case there is no appreciable elonga- 
tion, in the second it is 15 рег cent. in 2 in., and in the third 
20 per cent. in 2in. The substance is not recommended for 
castings, and it can be supplied in finished form ready for use 
as plates, sheets, screws, rivets, bars, wire, strip, forgings, 
stampings, angles, channels, tubes and various rolled or ex- 
truded sections. The Electric & Ordnance Accessories Co. will 
be pleased to supplv full particulars on request. 


ELECTRICAL DIALOGUES. 
IV. 

AT THE TELEPHONE. Brown's servant, having taken a candle 
to search for an escape of gas, and being now in the hospital Brown 
takes the first opportunity to ring up Clark & Jones, Electrical 
Wiring Contractors, Plumbers and Sanitary Engineers. 

Brown (after grinding at the telephone for half a minute) : Oh, 
vou've come at last, miss; I hope I’m not disturbing you ? 
Eh? Well, 7321 Soho, sharp, please. (To himself.) Impu- 
dent hussy ! 

(After waiting several minutes and turning the handle many 


times without result.) Ате you there? Hullo! Are you 
there? Who are you? The undertaker! D n. Ring 
off, please. (Rings long and viciously.) I say, miss, you've 


given me the wrong number. 
Operator: Havel? Sorry. 


Extract from an Electrical Cataloque 


N. TAPE (Among Others). 


CANTO VIII, 


{ 

| 

Some Years ago the Admiralty swore 

"Twould use воше better Таре than used 
before, 

They tested all relentlessly and sure, 

E now—St. Helens М. Tape tills their 
соге, i 


SS SS Е 


“CANTO IX, 


This Tapea Layer has of Rubber Pure 

| Upon a Layer, Vulcanized in Oure: 

| The Qualities of each Oombine во well 

The Joints they Insulate for aye endure, | 
| 


| published by St. HELENS CABLE & RUBBER Co., LTD., Warrington. 
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Medea Eh". 


TELEPHONES. 


— 
WORKS: 


NORTH 
WOOLWICH 


Telephones : 
Gerrard 5349. 
Central 2389. 
East 1400. 


Are 


Brown (after waiting another ten minutes): Hullo! 
vou there * 

VorcE: Hullo! Who are vou * 

Brown: Who are you ? 

Voice: Who are you ? 

OPERATOR: Have vou finished ? 

Born (quickly): No, go away. 

Brown: Are you Clark & Jones ? 

VorcE: Yes; who are уоп? 

Brown: Why didn't vou sav so before? 
Brown. 

VoicE: Can't hear. 

Brown: Brown, I say, Brown! 

Voice: Spell it. 

Brown: Great Scott! B-r-o-w-n. 

VorcE: Oh, Brown; I thought vou said Howe. 

Brown: I want someone to come here to estimate for the 
electric light. 

Voice: Can't hear a word you зау. 

Brown (shouts): І want—— 

OPERATOR : Have vou finished * 

Brown: No, No, NO! I WANT SOMEONE TO СОМЕ HERE— 

VoicE: Oh, ves. Now I understand. You want someone 
to see to the gas. 

Brown: Blank your blankety blank ears—— 

OPERATOR : If you talk like that I shall report you. 

Brown: Oh, I always thought vou listened. I shall report 


My name is 


you. Hullo! Are vou there? (No reply. Hullo! (Lays 
into instrument.) Hullo! (Rings hard.) 

OPERATOR (after some minutes) : Number, please. 

Brown: You cut me ой. Soho 7321. 

OPERATOR: They’re engaged. 

Brown: They're not. I was talking to them. (Gets no 


reply. Hullo! (Rings and knocks instrument.) Tve half а 
mind to stick to gas after all. But no, I can’t: its worse than 
the telephone. ГЇЇ go round mvself to Clark & Jones. 


IFS AND QUERIES. 


Will the E.C.A. ride or walk in the Coronation procession ? 


: E | 
Why cannot we have a shopping week in British electrical 
accessories ? 


Watt the one-watt will thev call the next new metal lamp ? 


Will the “ Daily Mail ” inaugurate a “ standard ” motor-bus 
service to compete with the L.C.C. trams ? 


If Mr. Ferranti were President of a London Joint Electricity 
Board. | 


May we expect municipalities to establish crematoria аз 
electricity consumers during the dark hours > 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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*ORDNANCE" PROPELLER FANS. 


An interesting line of propeller fans for belt driving for 
direct connection to either alternating current or direct-current 
motors is described in catalogue Е. 76 just issued by the 
Electric & Ordnance Accessories Co., Birmingham. These 
fans are designed for moving large quantities of air against 
small resistance, and are suitable for the ventilation of buildings 
of all kinds—public, trade and industrial. The fan blades are 


ORDNANCE PORTHOLE FAN WITH MOTOR. 


so shaped that a maximum amount of air is moved with a 
minimum expenditure of energy, and the makers are prepared 
to guarantee the outputs specified in the catalogue when the 
fans are working at free intake and discharge. The parts of 
the fans and motors are built strictly to gauge and are inter- 
changeable. Ring lubrication is emploved for the bearings, so 


ARMSTRONG, STEVENS & SON, L? 


WHITTALL STREET, 


BIRMINGHAM. 


PRICE LIST ON APPLICATION. 
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that no attention is required. In the vertical shaft pattern a 
ball thrust bearing is fitted, and this is lubricated with a 
Stauffer grease lubricator. 

For fans from 12 in. to 30 in. diameter series-wound motors 
are used, and above this size shunt-wound motors are employed. 
The alternating-current motors are of the induction type with 
short-circuited rotor. They are well ventilated and of robust 
construction. Starting switches for both types of motors are 
manufactured by the company. 

These ** Ordnance” fans are recommended for heating and 
ventilating installations on both the plenum and exhaust 
systems. 


CRYPTO LIGHTING PLANTS. 


The sphere of utility of electricity for lighting and small 
power purposes 1n isolated districts where public supply is not 
available is being constantly extended. There are numerous 
patterns of what has come to be known as country house light- 


CRYPTO DIRECT 
COUPLED PETROL 
DyNamo Set. 


ing plants on the market, and the latest addition is that of the 
Crypto Electrical Co. In a new catalogue just published they 
describe a range of high-speed engines suitable for direct 
coupling to small dynamos for use in isolated plants. The 
engine is of the vertical pattern, operating on the four-cycle 
principle, and is fitted with magneto ignition. А horizontal 
pattern suitable for belt driving is also made up. Complete 
switchboards and storage batteries are supplied in connection 
with these plants. 
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N, RAPPERSWIL, SWITZERLAND. 


Manufacturer of Presspahn and Insulating Material. 


PRESSPAWN in sheet, rolls and tapes. 
Presspahn tubes and stampings. 
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for Switchgear and Heating Apparatus. 

i Controller Insulation. Moulded parts of 
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Insulators for Electric Furnaces, Tramways, &c. 
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Arc Shields for Controllers, &t. 
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Frames. Spools for Dynamos, Motors and 


Transformers. Boxes, Insulating 
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Transformer Spools. 
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STREET LIGHTING. 


BY OSRAMS. 


The fight which the electricity supply undertakings up and 
down the country are waging with the gas interests for the 
illumination of main wide streets has become sufficiently in- 
teresting during the past 12 months as to command the atten- 
tion, nct only of electrical engineers generally, but also of the 
lay press. The gas interests seem to have got the ear of the 
public rather better than the electricity supply concerns, an 
have been able to make out a more plausible case for them- 
selves than have the advocates of electric lighting. The 
Impression seems to be commonlv held that the inverted gas 
burner, operated on a high-pressure line of piping, 1s infinitely 
superior to any form of electrical illuminant. 


While the are lamp is able to take care of itself in the lighting 
of main thoroughfares, the incandescent lamp, and particu- 
larly the metal lamp, has developed to an extraordinary extent 
recently for side street lighting. The gas interests unques- 
tionably fear competition from electricity in this quarter. We 
hope, therefore, that central station engineers will strive harder 
than ever to convert as many existing gas lanterns as they 
possibly can in their areas, and that w herever possible they will 
introduce electricity de novo in newly-developed districts. 


The title of this short article is that adopted by the General 
Electric Co. for an admirable pamphlet which they have 
recently published, and which, we understand, it is their 
jntention to distribute widely, with a view to assisting the 
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electricity supply interests in fighting gas. " Street Lighting 
by Osrains " is a brochure of some 32 pp., in which the hard 
facts of side and main street lighting by metal lamps, and par- 
ticularly by Osram lamps, are broug ‘ht prominently to the 
front. The manager of the publication department of the 
General Electric Со. appreciates the assistance w hich the 
electrical press can afford in a campaign of this nature; con- 
sequently he has taken a quantity of his powder and shot from 
our own columns and those of our contemporaries. In addi- 
tion, he quotes figures drawn from the actual experience of 
central station engineers in London and the provinces, which 
go to bear out the contention of the General Electric Co. that 
the Osram lamp is one cf the best illuminating units that can 
be adopted for street lighting service. Not the least interesting 
feature of the brochure is the Osram Log, published on the two 
centre pages. We understand that this is reproduced from a 
page in the log book kept by the Hammersmith Borough 
Council, recording the history of Osram lamps in use for street 
lighting in that area. The brochure is studded with illustra- 
tions of thoroughfares and public places illuminated at night 
by Osram lamps; there is also a useful table, which gives the 
approximate cost of electrical energy consumed by Osram 


‘lamps for 100 hours with electricity at prices ranging from 34. 


to 74. per unit, advancing by 14. per unit stages. 


We must compliment the General Electric Co. upon this 
admirable production, ard: we are only hopeful that it will 
materially assist in bringing the advantages of street lighting 
by metal lamps more prominently to the rotice of public bedies 
and electricity supply undertakings which are in a position to 
undertake the lighting of public thoroughfares, 


THE 


Victoria Embankment, London, Е.С. 
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«LESKOLE" DISTANCE THERMOMETERS. 


The advantages of the measurement of temperature at a dis- 
tant point are now becoming appreciated bv boiler users and 
engineers in charge of refrigerating plant and manufacturing 
processes in which temperature Variations are of vital conse- 
quence. We have received some particulars from The Leskole 
Co. regarding а line of distance thermometers which will be of 
interest to station engineers and power plant users generally. 
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Fic. 1l. —8SwiTCHBOARD WITH INDICATING INSTRUMENT AND PLUGS. 
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The Leskole Co. employ two systems for the measurement of 
temperature, the selection of either system depending upon the 
temperature to be dealt with. Up to 900°F. an electrical resis- 
tance of small coils of pure nickel wire is made use of. This 
resistance is measured on a galvanometer by comparison with 
other resistances not sensitive to temperature, and so arranged 


as to form a Wheatstone bridge with the thermometer resis- 


tance. These resistances are so adjusted that the pointer 


remains at rest when the thermometer element gives the re- 


Fic. 2.— RESIST- 
ANCE UNIT FOR 
Rooms. 


Fic. 3.—RESIST- 
ANCE UNIT FOR 
LIQUIDS. 


Fic. 4.—REsisTANCE UNITS 
FOR ANNEALING FURNACES (A) 
AND FLUE Gases (B). 


quired starting temperature on the scale, but moves as soon as 
this rises. А 2-volt accumulator with a special regulating 
rheostat заррНез the necessary current. Where an open scale 
is required the resistance method is етрюуе4 for temperatures 
above 900°F., platinum resistances being used. “But for very 
high temperatures thermo-electrical thermometer elements are 
emploved. Fig. 1 illustrates a switchboard with a large 
indicator and plug contacts for five resistance thermometers, 
Figs. 2 and 3 show the resistance emploved for measuring the 
temperature of rooms or chambers and for the measurement of 
"liquids respectively. Fig. 4 is an outline view of the thermo 
elements adopted for annealing furnaces in the case of “А” 
and flue gases in the case of * B." For temperatures above 
1,100? F. the junction forming the thermo element consists of 
iron constantin. For temperatures up to 2,300?F. a special 
patented couple of carbon nickel is employed, and for tem- 
peratures up to 2,900°F. couples of platinum and platinum- 
rhodium are used. The elements are suitably protected by 
external arniouring to suit the conditions of each particular 
case. 

The temperature measurements can be recorded if desired 
with suitable instruments, and as many as six records can be 
taken on one charge. 

We understand that these instruments have been on the 
market some 12 months, and that a number of important in- 
stallations have been put down and are giving every satisfac- 
tion. Fuller details will be supplied by the company, whose 
address is Palace Works, Enfield. 

The company also manufactures CO, recorders, water 
meters, steam load meters and a complete range of instru- 
ments which are especially suitable for effecting economies in 
the operation of boilers and steam plant generally. fa. м 


mU | 3 | 


195 SUPPLEMENT to “The Electrician," March 24, 1911. 


66 E Q А” 


CONTROLLERS 


for all conditions of service. 
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Our present designs are the result of 
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many years experience in the manufacture 


of controllers, and embody features to be 
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found in no other make. 


The illustration 15 of our largest size drum type con- 
troller, fitted with blow-out coil running right the length 
of the barrel, sothat the maximum effect is obtained on each 


finger. 
We carry stocks of all sizes and makes, 


and can, therefore, give quick deliveries. т 


e» 1: ity ri LONDON- Bayter & Gaunter. 86, Charin? Cross Road. 
| rices right. Quality right. W.C., Export Business : 28, Victoria Street. S.W. (С. $. 
Thompson». 
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GLASGOW — J. & А. ANpERSON, 231, St. Vincent Street. 
NEWCASTLE-ON-TYNE— J. Morey, Consett Chambers 
NOTTINGHAM—F. S. MANSFIELD, 197, Station Road, 


The Electr IC $ Or dnance Accessor les NEWPORT (Mon.)—C. R. Ноосн, 7. Summerhill Avenue. 


YORKSHIRE -F. MacCarLuM, Austhorpe Road, Cross- 
gates, Leeds. 


Co., Ltd., Aston, Birmingham. IRELAND - Hurst Electric Mfg. Co., 4, Clokey's Buildings. 
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MAZDA HOLOPHANES. phasis is laid upon the fact that the maximum candle-power of 


апу metal lamp is given in a horizontal direction when the 
lamp 13 placed vertically. This position for the lamp is the 
most satisfactory and that most generally adopted, but the 
light is obviously required on a plane below the level of the 


Holophane glassware 15 now irdissolublv associated with 
incandescent electric lamps of all classes, but particularly with 


the metal lamp. We have received from time to time the lists | 
of various lamp makers which point out the advantages of holo- lamp, consequently some form of reflector or distributor is 


phane illumination, particularly when this patternof shadeis necessary. Ву the use of holophane glass this distribution can 
employed with their special make of lamp. The most recent Бе obtained in any desired form to suit the requirements of 
arrival is from the British Thom- special branches of illumination. It is pointed out that light is 
son-Houston Co., who have pre- merely the cause, while illumiration is the effect, and it is the 
pared a special list, No. 275. which — latter which really concerns the consumer. Two rooms may Бе 
deals with Mazda holophane glass- lighted with exactly similar types of lamp and one will he 
ware. Inthe introductory pages of comfortably lit, but in the other there is either insufti- 
this list the principlesof holophane cient light or a distressing glare. 
glass are clearly pointed out. Em- The list in question illustrates ard describes a varietv of 
types of holophane reflectors, shades, bowls, globes and pines. 
There are also particulars of galleries suitable for attachment to 
lampholders for carrying the various patterns of holophane 
shades. А new trade name is сошса to describe three-light 
fittings, which are something after the style of electroliers ; 
this trade name is the “ Mazdalier," 
and it refers to а simple and inex- 
pensive fitting which is adjustable 
in height ard at the same time 
affords a flexible suspension for the 
lamps, although the actual attach- 
ment to the ceiling is rigid. The list 
has been carefully prepared, and 
from the printer's point of view js 
an excellent production. Electrica] 
contractors will fird it of great 
assistance in applving holophane 
glassware, because in each of the 
patterns of globes or shades listed 
there is a briet paragraph explain- 


Mazpa Horo ERR Du E I ing tl саб - 
-OPHANE TENDANT FITTINGS AND SPECIAL CALLrRY Fog HOLDING SHADES ss application of the particular 
à . n in practice, | 
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MOTOR CONTROL APPARATUS. 


A carefully prepared list of electric motor control gear is 
being issued by the British Westinghouse Co., and should be in 
the hands of every electrical contractor and electric power 
supply engineer. The list contains illustrations of practically 
everv pattern of motor starter and motor control apparatus 
manufactured bv the company. 

A special feature is made of the metal and mica principle in 
the design and construction of this gear. This has been tried 
by extended experience, and so far is without equal for every 
class and condition of electric power service. The system is 
well known, so that we need not enter into а description of it 
here, We illustrate a pattern of drum control unit which 
the company recommend for industrial motor service. Itisa 
combination of drum type controller, resistance, circuit 
breaker and ammeter, all these being contained within a 
single unit. Separate panels which entail the use of cable 
connection are done away with, and there is considerable 
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CIRCUIT BREAKER AND RESISTANCE COMBINATION IN TRON CASES. 


economy in floor space. At the same time the device can be 
shipped аз a complete piece of apparatus. The circuit breaker 
attachment comprises a solenoid operated main switch 
mounted in a cast iron Бох at the back of the controller. This is 
fitted with no-voltage and overload releases, so that the motor 
is protected at all times. The main brakes are enclosed in 
insulated chambers, and the powerful magnetic blow-out 
takes charge of the are when the circuit is interrupted. The 
breaker cannot be reset until the controller handle is returned 
to the ‘ой " position; at this point the switch closes auto- 
matically. The breaker can be set to operate at а pre- 
determined overload, and when once set the gear can be locked 
up, and it is impossible to overload the motor. "This control 
unit ean be used in conjunction with push buttons for distance 
Operation. | 
The same list describes a number of interesting liquid control 
equipia^nts which have been designed for use with reversible 
poly phase "slip-ring motors working on widely and constantly 


ie loads, These are, of course, special pieces of apparatus 
and are only installed for heavy duty. | 


The company would be pleased to supply a copy of this list on 
request, and also any additional information regarding the 
types of apparatus described. | 


THE CEDES-STOLL TRACELESS TROLLEY. 


The movement in the direction of the adoption of trackless trolley 
systems in this country is likely to assume a progressive aspect 
when the Bills which certain municipalities have before Parliament 
are passed into law. The trackless trolley movement dates back a 
number of years, and has been principally encouraged on the Соп- 
tinent, where several important systems have been put into opera. 
tion and are now running successfully after a number of years' work. 


Fia. 1.—CEprEs-STOLL MOTOR 
WHEEL, SHOWING  Cow- 
MUTATOR EXPOSED. Four 
OF THESE WHEELS CAN ВЕ 
FITTED TO ONE VEHICLE IF 
REQUIRED. 


ing. We were given an opportunity of inspecting last week a system 
which has been used on the Continent for some years past. This is 
known as the Cedes-Stoll system, and is a development of the Mer- 
cedes petrol-electrie and battery-electric vehicles which were described 
in THE ELECTRICIAN some four years ago. The feature of this 
Mercedes vehicle is the building up of the driving motors in the hubs 
of the wheels. The driving unit. in fact, is a motor wheel (Fig. 1). 
and all four wheels of the vehicle сап be equipped with motors if 
required. The control is similar to that obtaining in tramway 
practice. the motors being first placed in series and then in parallel. | 


Fic. 2.—CEDES-STOLL DOUBLE 
PoLE TROLLEY, SHOWING 
LooP IN (CABLE AND COM- 
PENSATING SPRING  CON- 
TROLLING LOOP. 


The form of trolley adopted is illustrated in Fig. 2. It will be 
noted that it is a four-wheeled device, there being two wheels placed 
in tandem on each collecting wire, and attached on suitable bearings 
to a small truck, which is fitted with a device for leaving а loop in 
the cable, which leads down to the ’bus itself. This loop is variable 
in accordance with the position of the vehicle in respect to the over- 
head wires. It will admit of the ’bus running some 20 ft. away from 
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he overhead lines without imposing апу transverse pull on the 
о. The bight in the cable is under the control of res 
pulley. which takes up or lets out the slack in accordance wi : 
position of the bus. We examined the construction of this us ie 
of the equipment, and it appeared 'to be substantially made sr 
capable of resisting ordinary wear and tear. The wheels run on Т 
bearings. Fig. 3 shows the cable 
drum for side-running to the extent of 
1| 10 metres. 
i | The flexible cable is passed through 
a large hole in a mast, which is erected 
at the front of the 'bus. This mast 
has telescopic extension, and can be 
drawn down to a lower level, which 
will admit of the flexible connector 
which is fitted in the flexible cable 
| being got at by the driver. This 
1 | connector is necessary because when 
'buses pass one another on а single 
line the trolleys are run up close 
together and the flexible connectors 
are changed over. Each trolley then 
runs in the opposite direction with 
its [corresponding "bus. The change 
can be'effected in a few moments. 


- 
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Ета. 3.—Front View oF 'Bvs CHASSIS SHOWING MAST AND CABLE, 
ALSO SPRING DRUM FOR TAKING UP SLACK. 


At the demonstration given to us оп Friday last several cinemato- 
graph films were shown, and these depicted both the double wire and 
single wire trackless trolley "buses running in narrow and wide 
thoroughfares. The ease with which the connectors were changed 
was shown, and the manceuvring capacity of the vehicle was demon- 
strated when passing other traffic on the road. It was also shown 
how easily a "bus сап be run out from the garage and taken down a 
steep gradient. An interesting picture was that in which the 'bus 
was turned rapidly round at one of the stations, and a view was also 
given of а 'bus passing through a narrow archway. | 

The Trackless Trolley (Ltd.) is developing the system in this 
country, and we understand that arrangements have been made for 
the manufacture in England of the vehicles and complete equipment. 
Literature was supplied. from which we gathered that the systems 
in operation on the Continent have given complete satisfaction, and 
in one case, after а total mileage of 80,000, the motors were still 
running well Figures of running cost and the cost of tyres 
were also supplied ; but we have dealt in previous issues with the 
general efficieney of trackless trolley systems, and have furnished 
figures relative to their working cost. 


“DIAL” CARTRIDGE FUSES. 


The standardisation of the sub-circuit fuse has been often 
attempted, and until recently only indifferent success has been 
achieved. The principal difficulty with standardised replace- 
able fuses is the cost of the spare cartridges. As a rule, the 
electricity consumer will not go to this expense. 

_ № is none the less interesting to note that there are types of 
indicating replacable fuses on the market which are both 
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inexpensive in the matter of installation and the replacement of 
the cartridges. The Electrical Company have supplied us with | 
particulars of what they describe as the Е.С. patent DIAL 
cartridge fuse (fuse fitting.) The adjoining illustrations will 
serve to explain the general design and construction, of this 
fuse. Тһе fuse is contained within a cylindrical chamber, 
which is filled with sand, and it is secured by a porcelain screw 


SECTION OF DIAL CARTRIDGE. 
DIAL 


PORCELAIN 


4 


А 


L 


NN 


SEPARATE 
CHAMBER 


FOR 
INDICATOR 
WIRE 


Г 
SS 


FUSE CHAMBEK 
( FILLED WITH ). 
SAND: 
К ELECTRICALLY- 
№ WELDED JOINT 


BOTTOM CONTACT 
(FOR GAUGE RING) 


Diar CARTRIDGE FUSE SHOWN IN SECTION. 


cap having à small central hole through which the fuse indicator 
can be seen. There is a separate chamber provided for the 
indicator wire, all the contacts are carefully guarded, and it 1s 
impossible to receive a shock in removing or replacing а fuse 
on а live circuit. The illustrations, which are self-explanatory, 
also show the form of indicator adopted 

The base of the fuse is common to all the cartridges, but the 
carrying capacity of the fuse unit is determined by a gauge 


DIAL SHOWING FUSE INTACT AND BLOWN. 


CARTRIDGE. 
. GAUGE, 


Diar, О.Р. AND S.P. FUSES, AND CARTRIDGES. 


which consists of а brass terminal mounted in а steatite bush- 
ing. This terminal is turned circular at one end, and 13 screwed 
at the other. The steatite is also circular, but has either flats 
or notches which take a spanner which is provided to insert or 
withdraw the gauge from the fuse base. One terminal of the 
cartridge presses on the metal of this gauge and the other 18 Ш 
contact with the metal screwed interior of the porcelain cap. 


МН.С.Р. British. 


Watts per 
M.H.C.P. British. 
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ORYSELEO 


The independent report by The Westminster Electrical Testing Laboratory, on fifteen makes of 

Metal Filament Lamps, four of each make, 200 volt, 25 с.р., conclusively proves the superiority of 

“ CRYSELCO" Lamps, the four lamps giving a candle power of 2575 at an efficiency of 1°32 watts 
рег С.Р. for 1,000 hous. See Curves below. | 


CANDLE-POWER CURVE ОЕ "CRYSELCO" LAMPS. 


All 
4 lamps 
still 
running. 


EFFICIENCY CURVE OF "CRYSELCO" LAMPS." 


АП | 
4 lamps 
| still | 
running, 


` Note.—The Candle-power Curve is of no value without the Efficiency Curve. 


W NOTE THE MAKE ^9 


Profitable to Contractor and Consumer. 


THE BEST BRITISH LAMP. 


 CRYSELCO - 


LAMPI PS. 


.CRYSELCO LIMITED, TED, Kempston usines BEDFORD. 


Telegrams : —"CRYSELCO KEMPSTON.'' Telephone : :—177 BEDFORD. 


ERRANTI 


Hollinwood, Lanos., & 78, King St., Manohester. 


ABSOLUTELY DEAD BEAT. 
ACCURATE АМО DURABLE. 


~ 600 
ПИ 
LTS 


MOVING IRON, MOVING COIL 
AND INDUCTION AMMETERS, 
VOLTMETERS, &c. 


INSTRUMENTS 


When the latter is run up tight a rubbing connection is made. 


This svstem of gauging prevents the over fusing of the fuse base 
at any time. 


A colour scheme has been adopted to indicate the various 
capacities of fuses, the colour being seen in the case of the 
cartridge as a disc behind the indicating wire ; in the case of the 
gauge there is a touch of colour on the steatite bushing. The 
voltage of the cartridge is indicated by a gilt cap for 500 volts 
and a silver cap for 250 volts. 


~The act of replacing a fuse is simplicity itself, and can be per- 
formed by any unskilled person; in fact, the average elec- 
tricity consumer would not have the slightest hesitation in 
handling the device. 
wires or contacts to thread with delicate fuse wire and no tools 
are needed. А match or candle held in front of the " dis " 
board will give light enough to see which fuse has blown, and 
its replacement is then the work of а few seconds. Electrical 
contractors should bear this fact in mind in considering what 
form of fuse to introduce for ordinary trade, domestic and 
commercial wiring. For power circuits the cartridge fuse of 
the pattern we are describing would appear to be indispens- 
able because there is greater need of more frequent renewals. 


We have examined specimens of the Dial fuses referred to 
above. and can speak well for their mechanical strength and 
accurate manufacture. In the first case, they will not burst on 
short-circuit : in fact, it is difficult to break them open with a 
hammer. In the second place, the various sizes of parts were 
found to fit exactly into their respective places. 

The fuses and pieces are made up in a varietv of sizes, and are 
suitable for pressures from 100 to 500 volts, and carrving 
capacities up to 60 amperes. The fuses can be grouped in апу 
desired number for distribution board purposes. They are also 
suitable for mounting on a board with a d.p. switch as house 
service main fuses. List No. 3, which describes and prices 
these fuses. will he supplied on request. 


* The Electrician,” March 24, 1911. 


There аге no terminals to finger, по 
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«HANDSHIELD " FUSES. 


We have recently been given ап opportunitv of inspecting a 
new pattern of fuse which has been designed to complv with the 
Home Office regulations for factories and workshops. The 
fuse is made bv the British Central Electrical Co.. and is 
illustrated in F ig. 1. It will be noticed that the fixed contacts 
are deeply recessed in a porcelain block, and that the fuse wire 
is carried over а rectangular bridge which projects into a 
recess which is open at the bottom in the fixed porcelain block. 
When the fuse carrier is in position there are no live parts 
exposed. Therefore the act of inserting the carrier presents 


Fic. 1.— Tuc ** HANDSHIELD ~“ FvsE CARRIER AND TERMINAL BLOCK. 


no danger to the operator. The various parts fit accurately 
together and are well finished. These fuses are made up in 
groups {ог distribution boards, and mounted so that the 
terminals and connections are at the front of the board. The 
back of the board is enclosed by a strip of incombustible and 
non-conducting material. The common terminals of the fuses 
are extended from the porcelain base and coupled together by а 
solid bar upon which is mounted the main terminals for the 
incoming cable. The British Central Electrical Co., of 84, 
Hatton Garden, E.C., will be pleased to supply full particulars 
and prices on request. | 


BATTI-WALLAHS’ DINNER. 


There was а good attendance at the sixth annual dinner of 
the Batti-Wallahs Society at the Holborn Restaurant on 
Friday last. The chair was taken by Mr. Е. B. Joseph, vice- 
president of the Society, and the company included most of the 
prominent Batti-Wallahs. It will be remembered that the 
Society was originally confined to P. & О. Batti-Wallahs, but 


[SIMPLEX CONDUITS Lpo., 


Garrison Lane, BIRMINGHAM. | 
Manufacturers of— | 
CONDUITS, CABLES, ACCESSORIES, FIT- 
. TINGS, MOTORS, ELECTRIC HEATING 

AND COOKING MATERIAL, &c. 
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“NEPTUNE BULLDOG” CABLE GRIPS. 


SAVES TIME AND MONEY! !:! 
Easily and Speedily Applied ! ! ! 


it Is only 


es 


this last session electrical men of ^ other denominations ”’ were 


included within its scope. The menu card at the dinner stated 
that this move resulted in a large increase in the membership. 


The toasts were short and to the point, and were proposed bv 
Mr. Н. Marrvat, who spoke on behalf of the Society, and by 
Mr. R. G. Elmhirst, to whom fell the task of proposing the 
“ Ladies and Visitors." The last-mentioned toast was replied 
to bv Mrs. L. M. Waterhouse т a felicitous speech which was 
received with much applause. 

The entertainment after the dinner was much enjoyed, and 
the various items of song, recitation and banjo reflect great 
credit on the entertainment secretary, Mr. А. W. Robinson. 
The company broke up at a late hour. 
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A.C. LIFT CONTROLLERS | 


€or Polyphase Circuits.j | 
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Reliable, 
Economical, 


Silent in action. 


BRITISH MADE. 


10 Н.Р. 3-Phase Lift Controller. 
Push-Button Type (4 floors), 


———————————————————Ü 


| Write for Full Particulars and Catalogue '' E." 
ELECTRIC CONTROL, Ltd., 


esami ыы, REID STREET, Telephone— 
Glasgow. RID GETO N , Brideeton 


GLASGOW. ™ 


T eara s ARE: 


necessary to slip on and draw into ducts at once. 


kii Stocked т London in sizes ;,1, 11", 2”, 21, 3" and 3:". 


IMMEDIATE DESPATCH. 


W. F. DENNIS & Co., 


49, QUEEN VICTORIA STREET, 
LONDON, E.C. | 


Telephcne— Bank 343. 


Telegrams — predennis London. 


CARBON LAMPS FOR THE CORONATION. 


One of the London evening papers, the latest addition to the 
""aporths," in fact, has recently been decrying the backward- 
ness of the British electrical manufacturer in the supply of 
cheap carbon lamps for the Coronation illuminations. It 
vapours to the extent of almost a column on the “ Germans 
having been in the business for months and, having got what 
is wanted, are determined to get the orders." The complaint 
is that the British lamp is too expensive. We would refer our 
friends of the “ halfpenny yellow " to the British Thomson- 
Houston Co., who are supplying lamps (and doubtless there are 
many others) at prices which are quite comparable, quality 
considered, with those stated to be the figures given for the 
other lamps. There are, of course, plenty of lamps which will 
be supplied for the Coronation illuminations which will come 
from abroad, but the British maker has a fair field, and it 18 up 
to him to meet price with price. He need not be disheartened, 
and certainly will not be, if the foreign lamps are sold at cut 
prices. After all, quality will count, even though the almps 
are only required for a short period. А really cheap and nasty 
lamp will not survive a night’s burning, and at the time of the 
festivities the foreign lamp maker may not be on hand for 
spares; for obviously the type of factor which our daily con- 
temporarv has in mind is not to be found among the English 
trade houses which represent the reputable makes of foreign 
lamps. 

There is far too much noise being made in the daily papers 
about the cuteness of the foreigner in the supply of Coronation 
illumination materials. Competition 1з no doubt keen, even 
among the home traders and manufacturers, but a policy of 
despair at the mere presence of a competitor never did and 
never will bring business. 

, The British manufacturer is as keen as his foreign rival and 

generally knows to what limits he can go in meeting the com- 
petitive moves of the latter. There is, we think, enough 
business and to spare for all, and our daily contemporaries 
would do better to foster this opinion than to work up sensa- 
tions on something which has no existence. 
" The price list of the British-Thomson Houston Co., to which 
we have referred, relates to carbon lamps of 5 c.p., and applica- 
tion should be made for a copy by those contractors who have 
not yet received one. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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POLISHING MOTORS. 


A four-page list of polishing motors for continuous and 
alternating current has just been issued by Messrs. Siemens 
Bros, Dynamo Works (Ltd.). These polishing motors are of 
substantial design. totally enclosed and well protected from 
dust. The shaft is extended liberally at each end, making it 
possible to reach angular pieces of work with the polishing disc, 
which would otherwise be inaccessible. On account of this, and 


Fic. 1. —D.C. POLISHING MOTOR. 


the high speed at which the motors are run, special bearings of 
large dimensions are provided, the bearing bushes being of 
bronze. Extra bearings to support the shaft are not fitted, as 
thev would restrict the use of the apparatus. The shaft ends 
are threaded and provided with nuts and washers between 
which the polishing or grinding dises are fixed. One end of the 


Fig, 2.— А.С. POLISHING MoToR. 


shaft is tapered and threaded to receive small wooden discs, &c. 
If desired, a protecting guard can be supplied. Fig. 1 shows a 
continuous-current motor. These motors do not require a 
starter for sizes up to $ В.Н.Р. and pressures under 200 volts, 
hut for larger motors at higher voltages a starter is necessary. 
Fig. 2 illustrates a three-phase motor, the smaller size of which 
can be switched directly on to the mains ; for sizes above 
4 в.н.р. it is recommended that a star-delta switch he used to 
prevent an undue rush of current at starting. 


OSRAMS ON SKATING RINKS. 
At a recent fancy dress rinking carnival held in Carnarvon, 
where prizes were offered for the most original costumes hear- 
ing on present day street posters, a competitor was successful 
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PELTON WHEELS Eiccttic Piante. 
Patent Hydraulic Speed Governors. 


I specialise in these, and my prices will be found 
. lower than those of any other first-class manufac- 

turer. 1 have supplied English and Colonial Govern- 
ments, my tenders being accepted in open competition 


PERCY PITMAN, 3, Willcott Road. Acton, 
s LONDON, W. 
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in securing an award for his representation of electrie hght bv 
means of Osram lamps, which he had secured to various parts 
of.his suit of overalls. each being controlled hy a switch, and 
current obtained by means of a four-volt accumulator. In 
addition, as will be seen by the illustration, the successful 


THE SUCCESSFUL OsRAM SKATING CosTUME. 


competitor displayed on his costume examples of various 
Osram advertisements, using for his helmet the popular 
Osram lamp shade, ‘Juminated from within by means of an 
Osram battery lamp. | | 

This is the tenth instance during recent weeks in which com- 


petitors at fancy dress carnivals have secured awards by 


representing Osram lamps. 


ELECTRIC POWER SUPPLY TABLES. 


As in the case of the previous issue of our Tables of Electric 
Power Supply, several enquiry forms have reached us too late 
for inclusion in the complete tables. The Birmingham 
Corporation notify us that their total brake-horse-power 
connected at the end of February. 1911. was 24.546 as compared 
with 22,137 at the erd of October. The total number of 
motors now stands at 2,837, the maximum demand has been 
increased from 10,060 kw. to 12,731 kw. The approximate 
ae a gt MEM eee LLL EE 


H. WEIDMANN, 


RAPPERSWIL, SWITZERLAND: 


FOR 


Presspahn and Insulating Material. 
(Вее larger Adyt. last week.) 
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| SPECIFY AND USE 


No Temperature Coefficient. 
Contains no Iron. 


Wire will not Rust or Perish. 


The only Material of its kind Manufactured in England. 
——— Used largeiy and Specified by the Admiralty. —— 


Used aiso by the Italian 


and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


` Makers: 


HENRY WIGGIN & CO., Ltd., , 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


horse-power of other power displaced. by the electric motors 
supplied from the Corporation mains is 14,800. At Darlington 
the total number of motors has beeti increased from 199 to 226, 
and the total brake-horse-power connected is now 2.105. 

The returns made by Mr. C. H. Yeaman, the engineer and 
manager of the combined urdertakings of the Countv Borough 
of Stoke-on-Trent, are of considerable interest, particularly as 
Mr. Yeaman has recently passed through а scheme for the 
erection of an entirely new station which will generate three- 
phase power for transmission and distribution throughout the 
area. Mr. Yeaman has sent us four forms relating to the four 
joint undertakings at Burslem, Stoke-on-Trent, Hanley and 
Longton. Of these four districts Hanley at present shows the 
largest amount of horse-power connected 1n motors, the figure 
being 1,251 for a total of 163 motors. Stoke-on-Trent 
comes next with a total brake-horse-power of 1,156 and the 
maximum demand of 549 kw. At Burslem there are 189 
motors, aggregating 1,130 к.н.р., the largest motor on circult 
being 135 н.р. By an unfortunate oversight, the name of 
Mr. Tiddeman was left in our Tables last week as the engineer 
and manager ot the Stoke station. Mr. Yeaman now has 
charge of the four undertakings of the County Borough of 
Stoke-on-Trent, and in the next issue of the Tables the four 
above-mentioned undertakings will be included. 


WITTON-KRAMER MAGNETIC BRAKES. 


The Witton-Kramer Electric Tool & Hoist Co. are issuing 
details of a list of electric brakes which have been designed for 
adapting to existing couplings of electric motors, hoists or 
lift gears, rolling mill machinery and machine tools generally. 
These brakes can he supplied either as quick-acting holding 
brakes or adjustable lowering brakes, and we understand that 
they work equally well in a vertical or horizontal position. The 
brakes used are leather lined, and can be adjusted to take up 


SHEET. 


Telegrams : “ WIGGIN BIRMINGHAM.” 


BARE. 


—_ W——A—A————: 


| Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


| Telephone : 6323 HOLBORN. 
| Telegrams: ''FERRYDOM, LONDON." 


COVERED. 


wear. An illustration of one pattern is given herewith. When 
current is switched on the brakes used are pushed apart. and 
as soon as the circuit is broken a spring automatically brings 
the brake into action. The brakes are only supplied for con- 
tinuous current and for voltages up to 500. The temperature 


WITTON- 
KRAMER 
MAGNETIC 


BRAKE. 


rise of the shunt brake magnets, after 20 minutes, does not 
exceed 100°F. Series magnets are wound to open when half 
full load current is reached, and they will carry this load for 
20 minutes without overheating. A special form of cam lever 
for opening the brake used mechanically can be supplied as an 
extra. The company also manufactures a.c. brake solenoids, 
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SAFETY AUTOMATIC SWITCH AND PLUG. 


The new mining regulations appear to be acting as a powerful 
stimulus to manufacturers in the direction of safetv devices for 
circuit control in mines. The Foster Engineering Co. are the 
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Magnetic 
Totally Blow-out 
Enclosed. | on all 
| Steps. 


THIS TANKTO BE FILLED 
RIGHT UP WITH OIL BEFORE 


USING 


MOTOR STARTERS 


Pamphlet 95 gives full particulars, 


Works: HEBBURN-ON-TYNE, EN GLAND. 


latest arrivals in the field with a new safety automatic switch 
and plug (Rogers patent). This has been designed to guard 
against risk of explosion and to ensure that the wiring should 
not remain alive when the light or power cireuit 1s not in 
service, The chief feature of the device it is impossible to 
withdraw the connecting plug from the socket when the 
circuit 13 alive. The fact that the current is on ensures the 
electric locking of the socket. The plug can only be with- 
drawn when the d.p. switch controlling the circuit is opened. 
This switch is placed outside the danger zone, and can only be 
left on when the plug is in position; the switch cannot be 
closed if the plug is not inserted. From this it will be under- 
stood that unless the whole of the circuit is in working order it 
cannot possibly be made alive, as the switch will not remain 
closed. The apparatus is enclosed in a suitable cast-iron box, 
and the switch spindle passes through a large gland. The 
cables also enter through stuffing boxes. 


DIATHERMY APPARATUS. 


A new electrical curative treatment by high-frequency cur- 
rents is described in a Siemens pamphlet which deals with ap- 
paratus for diathermy or thermo-penetration, e.g., the heating of 
the human body by high-frequency currents. In designing the 
apparatus special attention has been paid to the generation of 
currents of large intensity, to the absence of faradic sensa- 
tions, and to reliability in working and portability. Another 
field of application for the diathermy apparatus is the volun- 
tary destruction of diseased tissues through coagulation. The 


temperatures generated, as well as the depth of the effect, can 
. . LJ 4 

be regulated between wide limits. 
The apparatus generates high- 
about 600,000 to one million 


frequency currents having 
applied directly 


oscillations per second, which are 
to the patient, and the intensity of the current 
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PROMETHEUS 
RADIATORS. 


CHEAPEST AND BEST. 


SEND FOR/LIST OF NEW DESIGNS, LEAFLET №. 142, 
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№. 620 MATT BLACK FINISH 


№ THE BRITISH PROMETHEUS CO., LTD., 


SALOP STREET WORKS, 


BIRMINGHAM 


may be regulated up to 2-5 amperes. The physiological 
peculiarity of the effect of high-frequency alternating currents 
relates to the production of increased: bodily temperature 
without anv chemical or nerve irritating effect. The high- 
frequency current is generated in the same way as in wireless - 
telegraphy. The rapid electrical oscillations which pulsate 
in the Braun condenser circuit equipped with a quenched 
spark-gap (Telefunken system) generate, in the secondary coil 
of a Tesla transformer, the high frequency currents which have 
to be applied to the patient. According to their nature, the 
heating effect is nothing less than Joule’s current heating 
without апу subsidiary effect. Care has been taken to pre- 
vent any faradic sensation by means of a patented arrange- 
ment. 

In addition, there is no possibility of the patient being con- 
nected directly with the spark-gap, &c., so that all accidents 
due to supply current, are obviated. This has been attained 
in such a manner by means of the so-called magnetic coupling 
of the Tesla coils, that the secondary coil mainly receives its 
current through the high-frequency pulsations of the magnetic 
field of the primary coil. The current can be regulated easily 
and quickly up to 2-5 amperes. a strength seldom emploved. 
Àn ammeter, which is independent of the rate of oscillation, 
permits of accurate adjustment, The leads and parts of the 
apparatus carrying high-tension current. including the spark- 
gap, are specially protected from contact. 
arrangement of the diathermy apparatus consists of a portable 
table, provided with a glass plate below, on which the elec- 
trodes, &c.. can be laid. "The table is covered with a marble 
slab on whi 


| ch are mounted the lever switch, terminals and 
spark-gap, as well as the hig 


Шей о gh-frequency ammeter for measur- 
о ent conducted to the body. A black polished box, 
M im e the slab, contains the apparatus for generating 
12 t-ITequency currents, a transformer which supplies the 
pressure necessarv PE 


for the productio 

"a . ; ' tton of the spark ; 't 

oscillatory circuit and the Tesla transformer. |. шш 
. E IT 
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GAS AND THE CORONATION. 


We have expressed the opinion that the Coronation festivi- 
ties will be a veritable triumph for electric lighting over gas. 
Previous celebrations of this kind have witnessed big displavs 
by gas and the outlav of a good deal of capital on fittings 
which have been made to serve for several occasions. The 
fortheoming Coronation will, however, be productive of the 
opposite effect and money will be spent lavishly on electrical 
devices as distinguished from gas. Ап interesting side-light 
is thrown upon the situation in the columns of a daily con- 
temporary, and its remarks are worthy of reproduction in full. 

Gold, with white relief, has been chosen for the main colour 
scheme of the Coronation decorations at the Bank of England. 

Messrs. Piggott Bros. (Ltd.). the contractors, explain that the 
decorations have been planned somewhat on the lines of the scheme 
when George III. was crowned. But whereas on that occasion the 
illuminations consisted cf wicks floating in cil. this year electric 
lamps will be used. At the Coronation of King Edward УП. the 
Bank was illuminated with gas lamps, which took four hours to light, 
the process costing over £20 each time. 

The architectural features of the Bank will be outlined with 
electric lights. In the centre, facing Threadneedle-street, there will 
be three main decorative devices, each about 14 ft. deep. surmounted 
by a representation of the Imperial crown. Теп large electric 
flambeaux will be placed at the main cornice of the building, and 
from these festoons of electric bulbs will radiate. 

Four miles of cable will be used, and six new mains will be specially 
laid to carry the current. 

£20 to light up! It makes one pause to think what would 
be the aggregate cost of lighting up gas illuminations in Lon- 
don alone. Perhaps one or both of our gas contemporaries 


will oblige with some approximate figures, because we never 
expect exact figures at anv time from our gas friends. 


Stratford-on- Avon Hospital, 


Illuminated throughout all its Wards. Board Room and 
other large rooms by "OSRAM " Lamps, 


——————— 
Ïa 


` The General Efecirie Go., Lid. ол 67, Queen Victoria $i., London, E 0. 


HOSPITAL LIGHTING 
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We hope that electrical contractors and central station men 
will bear this interesting figure in mind—£20 to light up the 
Bank of England—and will use it as a powerful argument in 
fighting gas as an illuminant for the Coronation. 

The gas Journals are making a big song about the conveni- 


ence of gas and the many wonderful things that can be done 


with it for the Coronation. Electrical men, however, can 
make a strong case for electric light as a useful illuminant 
after the festivities are over. Much of the material being 
offered can be worked in for trade purposes, and the money 
spent on it will not be laid out merely for the festivities. 


THE LAST ELECTRO-HARMONIC. 


“ What do you think of the programme to-night, old chap ? ” 
said А. to B., at the Electro-Harmonic on Friday last. * Abso- 
lutely ripping,” was B.’s reply, as he darted off to catch a man 
he wanted to meet. С. overheard B.'s comment, and chipped 
in, ^ I think it's rotten. Coming down to the long bar ? " 

It’s funny how opinions differ. Our view was all on the 
side of B., and we could not understand C.'s nature to speak 
thus of the efforts of the various artistes. The bass and tenor, 
Messrs. Smart and Eisdell respectively, were quite the best we 
have had this season, and the applause after both their items 
certainly proved it. Mr. Frank Bailey was in the chair, and 
the attendance was well up to the standard of the season. 
We must now look forward to the delights of an English sum- 
mer to console us till the next Electro-Harmonic comes round. 


BY 


OSRA 


LAMPS. 
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SIEMENS 


ROTARY TYPE SWITCHES 


Standard Switch with Indicating Dial. 


For prices and full particulars write to our Supplies Dept. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hean Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Teleohone : GERRARD 869. Telegrams: " SIEMBRALOS, LoNDON." 


Supplies Dept. : 39, UPPER THAMES STREET, Б.С. 
Telephone: Lonpon WaLL 8270. Telegrams: “ SIEMOTOR, LONDON,” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE — CAPE TOWN MADRAS RANGOON TORONTO 


SMALL TELEPHONE SWITCHBOARDS. 


— — —— 


The telephone company operating à small exchange is 
confronted with the problem of selecting a switchboard of the 
proper style aud capacity which will meet their service con- 
ditions for the present as well as for 
the future. This problem has been 
al the more perplexing when the 
telephone company is unable to 
determine with any degree of accuracy 
what their future requirements might 
be. Thus they have often found it 
necessary to either purchase a switch- 
board that might serve for only a 
short time, and then discard it, or 
they might find at a later date that 
thev had purchased a switchboard of 
such a large size that they would 
never be able to make full use of it. 

This and other problems have been 
solved by the Western Electric 
Company with a novel {уре of small 
switchboard capable of being easily 
increased in capacity, and also 
readily convertible to suit various 
service conditions. It may Бе 
x" described as being constructed on the 
Usrr SWITCHBOARD WITH - sectional hookcase " plan. It will 

COMBINED Siusats axp De noted from the illustration. that 

JACKS. this switchboard is built up of several 


| | | separate parts, comprising top units, 
line units, cord units and supporting units. As the telephone 
company's requirements increase, so can the switchboard 


capacity he Increased, and at all times the telephone company 
has a minimum investment. | 


tm The top units can be supplied with either а hand telephone 


A 


positions together. 
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set or a suspended transmitter. The line units can be supplied 
with either self-restored jacks and signals, manually restored 
drops and jacks, ringers, &c. The cord units can be supplied 
with either listening jacks and supervisory drops or ringing and 
listening keys and supervisory drops. The supporting units 
can be supplied for wall type of switchboard, for floor type or 
for desk type. Many small switchboards are situated in 
business places or private homes, where the operator has other 
duties to perform. Under such conditions ‘a wall type, 
equipped with a hand telephone set, is found the most desirable. 


NEW ‘“TWINOB”’ SWITCH. 


The appearance of the first “ Twinob” switch some years 
ago was hailed by the industry as a solution of a difficult 
problem. The switch is too well known to need description 
here, but it is interesting to note that “ Twinob’s big brother" 
has turned up with a smile on both faces. 

We have received from Messrs. A. P. Lundberg & Sons a 
sample of their latest type of " Twinob " switch, which has a 
capacity of 20 amperes, i.e., 10 amperes per way. The switch 
movements and arrangement of parts on the base are on 
quite different principles to those adopted in the original tvpe of 
“Twinob” switch. Knife contacts are employed, and mica 
is used for the insulation. The switch will no doubt find 
extensive adoption for cooking and heating apparatus, as 


variations in the degree of heat can be simply arranged when 
the knobs are actuated 


separately, full heat 
being obtained when 
both are in their “оп” 


When a locked type 
cover of porcelain. or 
metal is used, suitable 
directions to the user 
can be marked on it. 
The switch is illustrated 
herewith. 

Ву coupling the two 
levers with a neat cylin- 
drical piece of brass, an ШШШ А 
efficient switch of 20 See 
amperes capacity on a 
base З} in. diameter 18 A 
produced, which will we 
are sure prove accept- | 
able, particularly as the circuit is broken in four places. In 
this application the supply wire to the apparatus controlled 
would need to be divided between two terminals, as a bridging 
strap cannot be conveniently fitted. The switch will be found 
useful for the efficient control of the larger currents used for 
heating and cooking, and to a smaller degree for metal lamps 
of low voltage. Bv coupling the levers and dividing the 
“common” strap which ordinarily connects two adjacent 
contact-clips, a satisfactory double pole switch of 10 amperes 
capacity is produced. This type would doubtless have many 
applications where it is desirable that both poles of a circuit 
should be broken, and fibre-lined metal or porcelain covers 


10-AMPERE '* TWwINOB" SWITCH, 


: would be supplied. 


By making one of the contact arms spring-controlled, t.e., 
flying back into its “ой” position immediately pressure on 
the knob is removed, the switch forms a suitable pattern of 
starting switch for some types of a.c. induction motors. 


We must compliment Messrs. Lundberg on the neat design 
and excellent workmanship of the switch. 


А 


"ORDNANCE" | | 
CENTRIFUGAL FANS | 


For Mechanical Draught for Boilers. 


Owing to their volumetric efficiency they run at lower 
speeds for the same water gauge and deliver more air 
per revolution than any other similar fan on the market. 


This lower speed, together with the more substantial 
construction of the “Ordnance” Fan, ensures longest 
possible life without renewals and repairs. 


Don't forget to write us when you 
are enlarging your boiler capacity. 


The Electric & Ordnance Accessories 


Co., Ltd., Aston, Birmingham. 


DIATHERMY APPARATUS. We supplement the matter in our last issue with an illus- 
——— tration and some additional details regarding the apparatus. 
In our last. issue we commented upon the use of a special The secondary current тау be varied in two ways, either by 


piece of electro-medical apparatus which has been introduced varying the spark rate, which is done simply by adjusting a 
resistance in series with the transformer, or by altering the 
coupling between the primary and secondary Tesla coil, which 
is effected by varying their relative distances by turning a 
lever on the switchtable. 

The connection of the apparatus to single or three-phase 
current mains of 100-250 volts at 40-60 cycles per second may 
be effected directly, the supply being coupled to the terminals 
of the low-frequency transformer of the apparatus (in the 
case of three-phase current, one phase). 

For continuous-current supply of 60-440 volts a rotary соп- 
verter must be interposed between the supply and the appa- 
ratus. The alternating current generated by this means is 
conducted to the apparatus. 

Fuller details will be supplied on application to Siemens 
Bros. & Co., Caxton House, Westminster, S.W., who have 
recentlv issued a pamphlet on the subject. | 


IFS AND QUERIES. 


Will the metal lamp makers lie quiet until after the Olympia 
Exhibition * 

What has become of the T. Е. Stalwarts, or has their retire- 
ment escaped notice ? 

Will the new Business League first turn its attention to the 
electrical industry ? 
| == In the transfer of the М. T. Co. to the Р.О. what members 

SIEMENS DIATHERMY APPARATUS. of the staff of the former will get the “ busy back ” > 
| Why are the best speakers at the Institution not called upon 

for the treatment of subcutaneous diseases. Its employment until the end of the discussion ? 
13 productive of remedial results without discomfort and pain A correspondent asks re the “ Twinob ” Switch, if one knob 
to the patient. is to turn the light on and the otherto turn it off * 
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UNION D.C. DYNAMOS. 

An attractive list is being issued bv the Union Electric Co., 
Park-street, Southwark, in which details are given of their 
d.c. dynamos. These are built in sizes from { to 35 kw. They 
can be supplied for belt driving or direct coupling to petrol, 
vas or steam engines. The construction follows somewhat 
upon conventional lines, but according to the descriptive 
matter great care has been taken to ensure strict attention to 


Fis. 1.-—Ввовн Gear or Unton Dyxamos. 


the many little details upon which the successful dynamo 
depends. Fig. 1 shows the brush gear employed, and it will 
be seen that the simple pattern of carbon brush is made use of. 
The brush pressure is constant and after the first adjustment 
has been made no further attention is required. The brushes 
are built up in units which can be built up in numbers according 
as the capacity of the dynamo increases. А flexible connection 
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battery charging dvnamos are also a speciality. The machines 
are guaranteed to run up to their maximum rated load without 
sparking. They will also carry full load for six hours for a 
temperature rise not exceeding 75 to 80 deg. above atmosphere, 
and overloads of 20 per cent. for 30 minutes or 50 per cent. for 
3 minutes can be sustained without undue rise in temperature. 


The list referred to is No. 1,020, and a copy will be sent on 
request. 


ROTARY TYPE SWITCHES. 


, 


In a new reprint, " Installation Accessories," supplementary 
-to their price list П. “ Electrical Supplies,” Siemens Brothers 
Dvnamo Works describe а rotary type switch suitable for 
pressures up to 250 volts. These switches are mounted on 
heavv bases of vitrified porcelain, and enclosed by fibre-lined 
metal covers. All current-carrying parts are insulated by 
sheet mica. The switch-plate is carried loosely by the mechan- 
ism to enable it to adjust itself in the knife contacts. Two- 
point electrolier switches are made for controlling a group of 
lights in two sections, one section at each of two successive 
turns, the third turn giving the “ off ” position. In a similar 
wav, a three-point electrolier switch controls three sections. 

Standard switches are provided with lock attachment and 
removable key, and can be supplied with or without indicating 
dial. There is also a type of these switches for operating lights 
in tramears and they are suitable for pressures up to 500 volts. 


The single-pole уре can be supplied either with or without 
indicating dial. 


Fio. 2.—U x1oN. Dyxamo ом WALL BRACKET. 


carries the current from the brush body of the holder. so that 
positive contact is assured and reliance is not placed upon the 
hinge as a current carrving part. Fig. 2 shows an interesting 
method of fixing a dvnamo upon vertical slide rails bolted to a 
wall. This method of fixing is often adopted in works where a 
dynamo can be driven from line shafting. 

The machines are listed in three styles, semi-enclosed, 
enclosed ventilated and totally enclosed. Three wire and 


Fic. 1.—S.P. Rorany Swrrcn, Fic. 2.—RomTARY SWITCH WITH COVER ON. 


The multiple-series tvpe is used for operating two circuits of 
five lights each—nine lights inside the car and one in each 
vestibule. The nine inside lights and either one of the vestibule 
lights can be switched in at wiH. All the switches can be 
fitted with porcelain covers if preferred instead of the usual 
metal cover. Fig. 1 illustrates a single-pole switch without 


cover showing rotary action, and Fig. 2 illustrates a switch with 
cover on and indicating dial. 
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SIMPLEX CONDUITS Lo., 


Garrison Lane 
Manufacturers of— 


CONDUITS, CAB 


TINGS, MOTOR 
___AND COOKING 


‚ BIRMINGHAM. 


LES, ACCESSORIES, FIT- 


S, ELECTRIC HEATING 
MATERIAL, &с. 
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CORONATION 
DECORATIONS 


AND 


ILLUMINATIONS. 5 


€ Place your orders now. Delay 
will surely mean disappointment. 


€ Our list gives details of Suncolite 
watertight and miniature strip, 
letters, crowns and devices of 
unique designs, all of which are 


EFFECTIVE DAY and № IGHT 
LUUD КЕ LAY and INIGHT 


Wire Phone or Write NOW for prices. 
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LEWIS'S TO LIBRARIANS AND GENERAL READERS. 


The Quarterly List of Additions is sent post free С RGU LAT l NG 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCIENTIFIC 16. GOWER ST., & 24, GOWER PLACE, LONDON, W.C. LIBRARY. 


CORONATION ILLUMINATION DEVICES. 


A feature of the list is “ Suncolite ” strip, a useful flexible 
| twin conductor with watertight b.c. lampholders fixed at 
THE SUN ELECTRICAL CO. centres varying from 6 in. to 36 in. apart. "This material 1s 
supplied in standard lengths containing 60 lampholders per 
length, or in shorter or longer lengths as required. It should 
specially commend itself, because being weather and water- 
proof it can be safely used over indefinite periods. The 
material is suitable for carbon lamps, and can be readily 
supplied with aluminium holders, which can be made water- 
tight by the use of rubber rings. Fixing lugs are attached to 
each holder, so that the “ Suncolite" strip can be secured 


The time is rapidly approaching for tradesmen, business 
establishments, clubs, public institutions, banks and, in fact, 
every class of organisation to decide what Coronation illumina- 
tion devices they will emplov. А number of electrical manu- 


Fic, 1.—" SuNcoLITE" 
LAMPHOLDER, 


Fic. 2.—ConoNATIoN BATTEN 
HOLDER. 


s". 


Fig. 4.—COLOURED TRANSPARENCY IN FRAME. 
facturers have already come into the field with lists which firmly in place for the outlining of buildings. An illustration of 
describe every conceivable form of illumination design elec- one of these patterns of holder for the ©“ Xuncolite ” 

trically lighted which can be used at the Coronation. We given in Fig. 1. Fig. 2 shows a Coronation battern holder 
have repeatedly impressed upon the electrical contractor the which has fixing lugs, and can be attached to any suitable 
necessity for keeping closely in touch with what the manufac- support, either metal or wood, for making up any required 
turers are doing, a point of importance upon which emphasis design. 

can be laid, as is also the fact that makers and suppliers of Very pretty effects can be obtained by the use of a strip in 
illumination devices will accept orders at an early date forthe which miniature lamps are employ ed, either festoons от the out- 
delivery of materal as and when this may be actually needed. — lining of buildings, or for lawn or fountain illumination, in fact,in 
The contractor is, therefore, saved trouble and expense in а hundred and one ways which generally suggest themselves on 
warehousing. festive occasions. An illustration of a festoon of this miniature 


strip 1з 


Fic, 3.— MINIATURE STRIP FOR OUTLINING BUILDINGS, &c. 


The Sun Electrical Co. have completed a comprehensive list strip is given in Fig. 3. The lampholders are of china and are 
of Coronation itlumination apparatus, and а copy of this is screw socket with small bulbs. They are of 10 to 14 volts 
now before us. It is distinctive for the great variety of designs each, and give 2 c.p. They are, of course, burned in series. 
which it offers, and also for its wide range of prices, which 

practically caters for every class of buyer. 


They can be supplied in lengths of 8, 16, 18 or 20 lamps, 
according to the voltage of the circuit. This miniature strip 
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UNIT TYPE SWITCHBOARD 


DESIGNED ON THE SECTIONAL BOOKCASE PRINCIPLE. 


SPECIAL FEATURES. 


Capacity of Switchboard always in 
accordance with 
immediate requirements. 


Switchboard may be changed to 
Wall or Desk Type as required. 


-—— 


Low initial expense. 


Write for particulars. Ref. Н. 


WESTERN ELECTRIC 
COMPANY, LIMITED, 


can be used with advantage for seript letters, and the effect is 
both novel and striking. 

The Sun Company makes a feature in the list referred to of 
crowns and letters. These give both дау and night effect, and the 
illumination in the latter case can either be by lamps at fixed 
centres on the front of the letter ог by crystal beads which are 
illuminated evenly from behind. 

The requirements of the more moderate purse are met by the 
Sun Electrical Co. with gilded transparencies and stencilled 


Fic, 5—SINGLEITE ILLUMINATED DEVICE, 


cards, which are made up into suitable designs. Fig. 4 shows 
one of these designs displaying the Royal Arms. It is in a 
glazed gilt wood frame and metal sign box with fittings for two 
lamps. The actual size of the picture is 19 in. by 14 in. 

Fig. 5 is an interesting adaptation of the Sun Co.’s well- 
known “ Singlelite ” design for the purposes of the Coronation. 
It shows how by the use of one lamp an effective illuminated 


BRANCH OFFICES: 115. Colmore Row, BIRMINGHAM ; 2, Bank Buildings, CARDIFF ; Standard Buildings, City Square, LEEDS. 
And at SYDNEY and JOHANNESBURG. 


H 
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SPECIAL FEATURES. 


Additional units of Jacks and 
Indicators added without trouble, - 


Adaptable to meet 
every condition of service as the 
Exchange grows. 


— 


Absence of complicated parts. 


NORFOLK HOUSE, 

VICTORIA EMBANKMENT, W.C. 

WORKS: NORTH WOOLWICH, E. 
LONDON. 


Ф 
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letter design can be made up. The letters are detachable, and 
are in beaten copper. with English leaf gilt faces. They can be 
supplied in diameters varying from 24 in. to 72 in.. and even 
with the larger diameter only one lamp is needed. А more 
economical and inexpensive form of device it would be difficult. 
to conceive. 

The list also gives particulars of illuminated transparent 
portraits of the King and Queen mounted in either oak or gilt 
frames. In addition to the illuminated portrait the frame can 
be outlined with miniature strip lamps. 

The requirements of the electrical contractor in the matter of 
accessorles for Coronation illuminations are well catered for 
by the Sun Electrical Co. in this list. Plugs, connectors, 
insulating staples, time switches, double-pole switches and cut- 
outs, ironclad switches and fuses, are offered at attractive 
prices, Amongst the ironclad switches we notice the “ Elixum ” 
pattern, which we described at some length in a recent issue. 
The list is appropriately concluded by a page upon which Sun 
carbon lamps are priced for voltages from 50 to 250. 

We have been given an opportunity of inspecting a number of 
the foregoing illumination devices, and the display made by the 
Sun Electrical Co. at their showrooms in Charing Cross-road. 
London, should be inspected by every electrical contractor 
and buyer interested in this class of material. In any event, 
application should be made for the company's Coronation 
catalogue, copy of which will be immediately forwarded on 
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HINTS TO CONTRACTORS. 


Manv people at the present time are in the throes of the 
usual spring cleaning operations. Itis a worrying time, but toa 
great тапу it brings out the true value of things. At this 
time of the vear householders replenish their stocks of manv 
accessories essential to the up-to-date equipment of the home. 
Especially in the case of electric lamps, one discovers their 
weak or strong points, as owing to the rough treatment to 
which they are subjected. the more fragile tvpes of lamp are 
put out of action. " Tantalum” lamps are, of course, among 
those metal lamps which, for strength and efficiencv, are 
installed in situations where other lamps have failed. Con- 
tractors should be fullv alive to these facts, look after the 
spring cleaners. and he prepared to meet the renewal demands 
at this time of the уеаг. Messrs. Siemens Brothers Dynamo 
Works. Ltd., inform us that the demand for " Tantalums " is 
continually on the increase, and as their prices remain steady. 


it will be quite safe for contractors to lav in sufficient stocks 
to meet current demands. 


CROMPTON’S PEDESTAL INSTRUMENTS. 


—— 


А range of instruments intended to meet the conditions of 
industrial power supply is being put on the market by Cromp- 
ton & Co. These instruments are fitted in special stout iron 
cases so that they will withstand rough usage, and are suit- 
able for mounting direct on ironclad controlling pillars or 
angle iron frameworks. The base of the instrument is in the 
form of a hollow neck terminating in a flange, and the con- 
nections are contained in this neck, being protected and out of 
sight. The front of the instrument is packed so that it is 
gas-tight and water-tight. The pedestal is cast with a fitting 
strip all round it on the under side, and packing is usually 
inserted between it and the case to which the instrument is 
attached. thus rendering the whole gas-tight and water-tight. 


D. 


BEST QUALITY. 


H. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


Manufacturor of Presspahn and insulating Matorial. Grand Prix: Marseilles, 1908. 
PREBSBPAHN—Pressboard. 


PROVED BY REPEATED THSTS. 
Sheets in thickness from 0*1 upwards. 


Two distinct standard tvpes are manufactured. Pattern 
M, which are fitted with moving coil movements and are for 
D.C. опу. In these instruments the scale is evenly divided. 
Pattern KM are fitted with moving iron movements and can 
be used for either D.C. ог А.С. Both types of instruments 
are fixed by means of two bolts passing through holes in the 
pedestal casting. The standard finish is dull black all over. 
Instruments can be finished bright black, or апу other colour 
to match the apparatus upon which they are to be used, at a 
slight extra charge. 

Two sizes of pattern M are made and are equivalent to 6 in. 
dial and 8 in dial round-tvpe instruments, the length of scale 
being 44 in. and 6 in. respectively. Ammeters are supplied 
with external shunts onlv. For voltmeters the terminals 


consist of two small milled nuts which are fixed inside the 
hollow neck of the pedestal castings. 


* HOUSEHOLD " HOLOPHANES. 


The ordinary types of ^ Stiletto " holophane reflectors are 
well known for their exceptional efficiency and neat appear- 
ance, but were not quite artistic enough to be used in conjunction 
with electric light fittings of elaborate design. “ Household ” 
holophane reflectors, however, are made in a variety of shapes, 
and are satin finished inside. whilst the outer surface is of clear 
glass. The prices varv from 2s. 4d. to 4s. 10d. each, according 
to the design selected. Some of the tvpes are speciallv suitable 
for wall brackets. having an arrangement of prisms which 
strengthens the reflection of light in an outward direction, but 
which screens a certain amount of light from the wall surface. 
А list issued by Siemens Bros. Dynamo Works mentions a 
number of galleries suitable for use with these reflectors, and 
we are convinced that the " Household” type of holophane 
reflector will appeal to a wide section of electric light users. 
Contractors should write for quantities of this list overprinted 
with their name and address, as it 13 anticipated that a verv 
large business will be done in this tvpe of glassware. 
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Endless Rolls and Strips from O°1 to 1 тт. thickness. 


Black Presspahn if specially ordered. 


Presspahn Coils and Sheets for Transformers, Armatures, Slots and Moulded Articles. 
Varnished Presspahn. 


Mica-Covered Presspahn, &c. 
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PAMPHLETS OR POSTERS ? 


—— —Ó—9 


Following upon a period of comparative inactivity on the 
part of electricity supply authorities, there has sprung up 
quickly—almost hurriedlv—an organisation of the London 
company and municipal electric supply undertakings which 
prepares and distributes literature advocating the more ex- 
tended use of the electric service. The early work of the Elec- 
tricity Supply Publicity Committee, as it is officially termed, 
was marked Бу the issue of a few booklets and pamphlets on 
various electrical devices, and most of these brochures were 
sent out with accounts to existing consumers, or now and again 
were posted as circulars to a selected local mailing list. When 
the committee warmed up to its work whole budgets of leaflets 
were produced in almost bewildering profusion, and the ser- 
vices of the comic artist were called in to leaven the lump. That 
is the stage in its development at which the Publicity Com- 
mittee has now arrived, and its efforts on behalf of electricity 
supply are continuing as unflagging as ever. It seems, how- 
ever, to have realised that there are limits both to the forced 
production of attractive and compelling literature {and also to 
the methods of effectively distributing the same, because a 
grant has been sought for a new campaign in which posters will 
be the aim and object of the committee's efforts. | 

With the poster movement we are quite in agreement, and 16 
compels the opinion that this class of work would be productive 
of definite results. Pamphlets and brochures are turned out in 
their thousands bv electrical manufacturing and trade supply 
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houses. They are probably a * drug in the market," and the 
average householder is no doubt sick of them if one тау judge 
Бу the '* No circulars " plate on his garden gate. Still they 
serve a certain purpose. Postering, on the other hand, is a 
costly thing, and cannot be indulged in by some manufacturers. 
The Publicity Committee should find all the money it requires 
for this kind of advertising without difficultv, and there should 
be no lack of designs and material upon which to work. When the 
committee gets seriously to poster work, and we hope it will do so 
Lefore the Coronation and the Olympia Exhibition, the industry 
generally will, we think, take a genuine interest in its efforts. 
The smaller sizes of publicity material can undoubtedlv be 
prepared and distributed well by the manufacturer without 
blatantly shouting his own particular wares. Specimens of 
his productions in this way have come under our notice, and 
they have been well done. Again, the electricity supplv 
authority or Publicity Committee generallv turns to the elec- 
trical manufacturer for blocks and photos to illustrate its 
booklets and pamphlets. Аз a rule these pictures are only 
supplied on the condition that the maker's name is mentioned 
so that the trade element enters into the production at the 
finish. It then amounts to this that the manufacturer and the 
Publicity Committee are both doing the same thing. This is, 
of course, not what is wanted. 

We do not make these remarks in any carping spirit. We 
want to, see the efforts of the Publicity Committee bear good 
fruit, and venture to suggest that this desirable end will be 
achieved by good postering rather than indifferent pamph- 


leteering. 


Head 
* Office 


THE NEW GENERAL POST OFFICE 


LONDON. 
ILLUMINATED THROUGHOUT ВУ. 


SRAM 


LAMPS. 
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OIL SWITCHES. 


Triple-pole Oil Switch, 1,500 amps., with Overload Release. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orricz: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON.” 


Supplies Dept. : зо, UPPER THAMES STREET, В.С. 
Telephone: Lonpon Watt 8270. 


Telegrams: **SigMoroR, LONDON.” 
BRANCHES : 


BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SHEFFIELD 
JOHANNESBURG 
CAPE TOWN 


CALCUTTA 
BOMBAY 
MADRAS 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


STEEL REFINING FURNACES. 


The development of the electric furnace for the production of 
steel is gradually making progress. The refining furnace is a 


stage in the development towards the ultimate appearance 

of an electric furnace in which steel will be actually produced. 
We are informed by Messrs. Electro-Metals Ltd.), 93, Union- 

court, Old Broad-street, London, E.C., that they have secured 
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the patent rights for the Grénwall system for the British 
Empire, U.S.A. and Mexico. This announcement is of con- 
siderable interest in view of the article on “ Electric Smelting 
in Norway " published in THE ELECTRICIAN, March 17, 1911. 
We give an illustration of a two-phase furnace which is operated 
on this system and is at present in use in Sheffield, where we 
understand it has been working with satisfactory results for 
some months past. The furnace, we are informed, can be 
operated with a minimum of labour, and charges of steel of any 
quality of scrap have proved quite even, while the energy con- 
sumption has been very low both for the treatment of coal and 
hot metal. The furnace is fitted with one bottom and two 
upper electrodes, and it is suitable for the production of high- 
class steel for rails, tyres, shafts, steel castings, malleable iron, 
&c. The material can be refined to any degree of purity. 


Fuller details of this interesting furnace will be supplied on 
request, 


` SIMPLEX IRONS AND KETTLES. 


In the new Simplex iron the heating element is carried on 
mica and inserted in holes drilled in the iron casting. With 
this construction the iron heats rapidly and also maintains a 
high temperature for some time after the current has been 


SIMPLEX New 
ELECTRIC IRON. 


IMMERSION HEATER IN 
SIMPLEX KETTLE. 


switched off. An illustration of the iron is given herewith. 
The company states that the original sample of this iron has 
been on circuit continuously at their Birmingham works since 
last October, and has not yet broken down. A heavier pattern 


of the iron will shortly be 
marketed for laundry work. At 
present it is made in three sizes, 
З lb. 225 watts, 7 lb. 450 watts, 
7 lb. 650 watts. The iron is 
supplied with 6 ft. of flexible cord. 
and combination wall plug and 
lampholder adaptor. | | 

It is of interest to note that 
in the new Simplex kettles the 
Immersion form of heater is 
employed (see adjoining sectional 
illustration). In a 3-pint copper 
kettle the water is raised from 
60 °F. to boiling point in 14 
minutes, the energy consumption 
being 750 watts. Prof. Fleming, 
in his recent Cantor lecture at 
the Society of Arts, gave a 
number of figures as to the ећ- 
ciency fof various methods of 
electric і heating. Ніз result 
showed that the immersion form 
of heater is the most efficient, 
and as a result of his figures 
no doubt this form of heater 


— = will be more generally used than 
LD heretofore. | 
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OVERLOAD CIRCUiT-BREAKER, 
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FOR THE STARTING AND SHUNT 
CONTROL OF D.C. MOTORS. 


Features: 
It perfectly safeguards the motor under all 
conditions. 


It is fool-proof. 


It is simple, one handle only on the non- 
reversing type, as against the 2 or 3 ot the 
usual gear. 


It is self-contained, all resistances (starting 
and shunt), main switch, fuses, etc., being con- 
tained in a weather-proof case. 


It is reliable, and very substantially made— 
nothing shoddy or inferior is to be found in its 
construction. 


_ Co., Ltd., Aston, Birmingham. 


TIME ELEMENT CIRCUIT-BREAKERS. 


The dav when the circuit-breaker to be employed for the 
control of power circuits in preference to the switch and fuse 
should not be far distant, judging by the activity of manu- 
facturers in the production of time element circuit-breakers. 
Messrs. Morris & Lister, Carlton Works, Coventry, send us 
particulars of their time element circuit-breakers, which are 


D ÜvERLOAD AND No-voLT CiRCUIT- | 
v LOSED. BREAKER. T 


~ 
. 


manufactured in sizes from 15 to 1,500 amperes and for 


voltages up to 600. The adjoining illustrations explain the 
general construction of the breaker. It is of the laminated 
brush tvpe, with auxiliary contacts and carbon break. The 
hinged arm of the breaker is not employed to carry current, 


The “ЕОА” MOTOR 
CONTROL PILLAR 
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The Electric & Ordnance Жссеззопе ~~. | —— _ 


View of interior, showing starting barrel, blow-out coii, 
and top of field regulator. 


there being two sets of fixed contacts, which are bridged bv 
the main contact blocks on the switch arm. The tripping 
action of the breaker is extremely simple. The main contact 
blocks are electrically connected Бу two metal strips, which 
carry the main current. The expansion of these strips under the 
passage of an overload is utilised to trip the latch of the breaker. 
This construction dispenses with coils and plungers, and is one 
of the simplest methods of release which has yet been brought 
to our notice. The action is positive ard no other tripping 
gear is employed. The breakers are suitable for direct-current 
and alternating-current circuits without any alteration. The: 
breakers can be supplied with either fixed or loose handles. А 
thermal time lag is also supplied for use with these breakers. 
The standard rating of the breakers is such that all overloads 
of above 25 per cent. will, if prolonged, bring the breaker out. 
These breakers can be fitted up in ironclad cases for industrial 
or mining service as desired. 


* ECLIPSE"? CORONATION SUPPLIES. 


Another electrical supply house from which Coronation 


- illumination devices can now be obtained is that of G. Braulik. 


Lambeth Hill, London, Е.С. From the perusal of a recently 
issued list we gather that a full range of specialities is being 


' carried, and that a supply is available from now on to meet the 


demand for this class of material. Lighting strip, with brass 
and aluminium holders, special designs, borders and framed 
portraits are features of the list. А selection may also be made 
from a wide range of accessories. | h- 
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Manufactured by 


© ОРТ . 7 POPES ELECTRIC LAMP 00., LTD., 


HYTHE ROAD, 


WILLESDEN, N.W. 


TANK SWITCHES. 


The tank switch is now almost universally adopted for 
medium and high-pressure circuits, because it is an efficient 
control device and can be conveniently mounted on wall or 
switehboard. Figs 1 and 2 show a single-throw oil switch, 
with and without oil tank. manufactured by Messrs. Siemens 
Bros. Dynamo Works Ltd. These switches are designed 
for pressures up to 6,600 volts, and can be supplied with or 
without automatic releases, the latter being energised from 
current transformers, or from an auxiliary source by means of 
relays. Time limit devices can also be fitted. 
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Fig. 1.—TANK SWITCH 


Fic. 2.—TANK SWITCH, 
SHOWING CONTACTS. 


CLOSED. 


The switches are suitable for mounting directly behind a 


switch panel or at some point remote from the switchboard. 
In the latter case a system of links and levers is employed for 
operating the switch. The automatic releases and time-limit 
devices are fitted on the front of the switchboard directly below 
the operating handle. These switches may also be electrically 
operated by means of a motor or a pull magnet. The operating 
lever is of the “ free handle ? type, so that it is impossible to 
hold the oil switch in until.the circuit conditions are again at 
normal. 


The fixed contacts are carried in porcelain insulators, each 


of which is cemented into a removable flange, which renders 
easy the replacement of a damaged insulator. The moving 
contact blocks are of triangular section and have a straight up 
and down motion. They are self-adjusting, so that when the 
switch is closed they automatically take up the position of best 
contact. In the double and triple-pole switches the rows of 
terminals may, at any time and without alteration to the 
mechanism, be arranged either parallel with or perpendicular 
to the switeh panel. This point is of great advantage. аз 10 
facilitates the adoption of а straight and clear run of connec- 
tions, The oil tanks are of sheet metal, lined throughout with 
wood ; in double and triple-pole switches the poles are isolated 
from one another by wooden partitions. In the case of the 
large size switches a special tank removing device can be sup- 
plied, if necessary, to facilitate the removal of the oil tank. 


COLLIERY SWITCHGEAR. 


The new regulations regarding the use of electricity in mines 
have produced numerous designs of electric control apparatus 
intended to comply with these rules. Switchgear can be made 
either gas tight or it may be enclosed in eases which will with- 
stand an internal explosion of gas without danger either of the 
cases bursting or of flame passing to the outside atmosphere. 
An initial pamphlet published by А. Revrolle & Co. refers to 
their special colliery and mining switchgear which is intended 
for use underground. 

The difficultv of making an iron box “ gas tight ” has been 
demonstrated, and Messrs. Revrolle favour the explosion-proof 
method of enclosing the gear. They make up apparatus for 
both alternating-current and direct-current service and circuit- 
breakers, fuse boxes, starters, &c., can be satisfactorily pro- 
tected and at the same time used with safetv in the under- 


ground workings. Messrs. Revrolle will be pleased to sen 
details on request. 


217 


AN ELECTRIC BROOM. | 


Some months ago we referred. to а campaign which was being 
arranged by the General Electric Co. for introducing their 
Electric Kleenall through electrical contractors to the general 
public. We understand that this scheme has now matured, 
and that arrangements for extensive press advertising of the 
device has been completed. With electricity-consuming 


devices of this character it is necessary to appeal directly to the 
public, and it will be interesting to note that the General 
Electric Co.'s arrangements have proved successful. The 
average electricity 'consumer'is, of course, familiar with what 


THE ELECTRIC KLEENALI4 Two VIEWS OF KLEENALL IN USE, 


can be done with electrical energv apart from the lighting of a 
{езу lamps; consequently he should be particularly interested 
in the newspaper announcements of the Electric Kleenall. On 
the other hand, there are many people who are not yet aware 
of the utility of electricity in the household, either for lighting 
or any other purpose, and to them the advertisements of an 
electric broom will probably come as something of a novelty. 


` Extract from an Electrical Catalogue 
| і 


RUBBER GLOVES 
(Admiralty Pattern). 


CANTO X. 


A Rubber Glove may Insulation give 

Yet, ere much vse, will wear just like a sieve, 
8t. Helens Rubber Gloves are Leather Faced, 
So that the Wenrers may work hard—and Live, 


published by St. HELENS CABLE & RUBBER Co., Lro., Warrington. 


— 
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We may at this juncture recall the principal features of the 


. Electric Kleenall, particularly as we have seen a demonstration 


recently of its capabilities. The adjoining illustration gives 
a general view of this apparatus. and shows the motor, fan, 
suction nozzle. dust bag, operating rod and flexible cord. The 
motor is completely enclosed and runs on a vertical shaft at a 
high rate of speed. Directly connected to the armature shaft 
is a special form of fan which creates а powerful suction at the 
nozzle, which is placed immediately below the fan plates. The 
motor runs in plain bearings and requires practically no atten- 
tion. The starting switch is mounted immediately behind the 
motor casing, and it is only necessarv to attach the device to a 
lamp-holder to bring it into operation. The dust receptacle 
is comprised of two bags, one inside the other, the inner bag 
being of special dust retaining material and the outer one is 
of such a texture that it will pass air while holding the dust. 

In this form the Kleenall is used for the picking up.of dust 
from the carpets, and it may also be emploved for plain chairs. 
By slipping the special attachment over the collecting nozzle 
it is possible to connect a length of flexible hoze to the fan, 
which is then placed on the floor and left running. Various 
adaptors, such as brushes and pads, can be placed at the end 
„of this hose, and by passing these over the surface to be cleaned 
all dust is immediately drawn into the collecting bag. It is 
possible to reach up to cornices, behind picture rails, along the 
tops of doors and windows, and, in fact, in the numerous 
positions that are generally inaccessible to the ordinarv brush 
or duster. An advantage of the arrangement, of course, is 
that no dust is disturbed, and that all particles are removed 
by suction only. The special nozzles will not damage furniture, 
pictures or ornaments, and can be used with the greatest of ease 
bv any members of the household. 

The motor is designed to run on alternating-current or direct- 
current circuits of апу voltage. and it is started and stopped 
by the simple turning of a single switch. The Kleenall is 
guaranteed for 12 months, and from our inspection of it is well 
made, light and handy, and operates with a minimum of noise. 
This latter is à special point, particularlv as some vacuum 
cleaners are distinguished by the noise thev make. 

A useful booklet has been prepared in which full details are 
given of this apparatus and it is couched in non-technical 
terms. It is therefore quite suitable for distribution to the 
general public, and contractors should apply for copies to the 
G.E.C. The issue of this booklet is part of the company's 
advertising scheme. 


IFS AND QUERIES. 

If there were no electricity meters would Mr. Seabrook invent 
а new method of charging for electrical energy ? 

When will the L.C.C. use tantawatt lamps on its tramcars ? 

What would King David have said (in his heart) of manufac- 
turers of steam turbines ^ | 

Will each ladv visitor to the Olympia Exhibition be pre- 
sented with a tungsten hairpin ? | 

Why do not the gas companies in their advertisements say 
that the gas " switch " is as convenient as electric light ? 


If it costs £20 to light up the gas illuminations at the Bank 
of England, wouldn't the money be better spent on buns and 
tea for the kiddies ? | 


Why did the ampere meet her ? Perhaps to kill a watt hour. 


IMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &c. 
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SAMSON SUS2ENSION. 


The increase in the use of heavy shades and fittings for 
electric light pendants has necessitated the introduction of a 
type of suspension which will 
relieve the strain on the flexible 
cord as much as possible. The 
Samson ” suspension 1s being 
introduced by Siemens Bros. 
Dynamo Works particularly for 
use in connection with stiletto 


holophane reflectors. An illus- 
tration of the suspension 18 
given herewith, and this 18 
practically self-explanatory. И 
is supplied either with the 
ordinary tvpe of ceiling plate 


and hook for direct connection, 
or with ceiling plate and hook 
to cover conduit boxes or ceiling 
roses. On this account it can 
be fitted up to any existing 
Ж i Y | electric light installation. А 
D/L MY NN pamphlet describing this fitting 

А is being supplied by the com- 
pany, and thev inform us that 
thev will be willing to send 
quantities of this to electrical 
contractors and to overprint their 
names as local suppliers. | 


SAMSON SUSPENSION FITTING. 


DOMESTIC HOLOPHANES. 


The holophane reflector has been so extensively advertised 
and so energetically pushed both by the Holophane Co. and 
the principal supply houses in the electrical trade that the name 
at any rate is almost a household word ; but, not satisfied with 
this, the Holophane Co. has introduced a type of actual 
“ Household ” reflectors which are intended to form artistic 
adjuncts to existing fittings. We illustrate herewith a number 
of these new reflectors, and we may point out that many of 
them have been designed for bracket and wall use. The por- 
tion of the reflector close to the wall is constructed of small 
prisms, so that the majority of the light that would ordinarily 
be thrown on to the wall and wasted is concentrated and pro- 
jected forward into the room. This in itself is an achieve- 
ment which should merit special attention at the hands of 
electrical contractors, who would do well to emphasise this 
important point among electricity consumers. 

The pendant types of ` Household ” holophanes are designed 
with a view to throwing a considerable proportion of the light 
downwards while at the same time the reflector is of such a 
length that it completely encloses the long type of metal lamps 


PROMETHEUS _ 
ELECTRIC HEATING & COOKING. Я 


London Showrooms: 


9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS CO., LTo., 


SALOP ST. WORKS, BIRMINGHAM. Ж. 
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which are now in most general use. When the tip of this type 
of lamp is frosted the effect produced with the domestic holo- 
phane is pleasing in the extreme. We happened to call on а 
prominent contractor in Leeds last week. and he had already in 
his show room а complete selection of these new domestic 
holophanes, and we understand that a large turnover of the 
ordinarv type holophanes has already been done during the 
past vear. This particular contractor is looking forward to à 
brisk business in the new Household pattern. These fittings 
are comparatively inexpensive, and should do much} towards 
popularising electric light, especially with metal lamps. The 
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DOMESTIC HOLOPHANES. 


list referred to above is being issued by Siemens Bros. Dynamo 
Works. who inform us that the reflectors are especially adapted 
for use with tantalum and one-watt lamps. 


AUTOMATIC STAIRCASE SWITCHES. 


In many commercial houses, public buildings, warehouses, 
factories. &c., № 1s necessary to switch on one or more lights at 
a given time for a definite period. The Adnil Electric Co. are 
putting on the market an automatic switch which has been 
specially designed for switching on lamps, On staircases, 
corridors, &c., for short intervals during the night time. The 
operation of the switeh is controlled by а pendulum which 15 
capable of adjustment, 80 that the lamps will remam lighted 


for periods varying from one to three minutes. The switch 


H. WEIDMANN, 
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No Temperature Coefficient. 
Contains по Iron. 


Wire wili not Rust or Perish. 


The oniy Materlai of its kind Manufactured in England. 


Used largely and Specified by the Admiraity. —— 


Used aiso by the Itaiian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. 
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Makers : 


HENRY WIGGIN & CO, Ltd., , 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 
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itself is operated by press buttons, which are situated at con- 
venient positions and provided with a label marked " Light.” 
The lamps will then continue to burn for the specified period. 
There is an automatic re-winding device, by means of which the 
lights will continue to burn for a further period before being 
extinguished. If a change-over switch is introduced with the 
automatic switch the lamps can be made to burn continuously 
up to any desired time of the night. The device can be cut out 
of circuit during the daytime. The switch is made for alter- 
nating-current and direct-current circuits, and for pressures 
from 125 to 250 volts. 


THE LIFE OF METAL LAMPS. 


À good deal of uncertainty has hitherto existed regarding the 
useful life of metal lamps. Many electrical engineers, familiar 
with the comparatively short life of carbon lamps, have re- 
garded as extravagant the statements occasionally made to the 
effect that the life of a lamp having the filament made of 
tungsten was from 1,500 to 2,000 hours. Unfortunately but 
little material has been made public in the shape of independent 
tests, and whilst users have had to rely almost entirely upon the 
claims of the various tungsten lamp makers, there has been a 
natural tendency to regard these as unduly optimistic. Аз а 
matter of fact, however, some makers have under rather than 
over estimated the life of their lamps. For example, in the 
first catalogue of metal lamps published some years ago by 
the Edison & Swan Co., they stated that, although the average 
length of duration of the filaments was not known with any 
certainty, the life of Royal Ediswan metal lamps at standard 
efficiencies might be taken as being not less than 1,000 hours. 
They also stated that the initial candle-power of the lamps 
was retained practically unaltered throughout. | | 

That this estimate was too conservative has been known for 


some time, and in many instances lamps of this type made by 
the firm have had a life some three or four times as long as the 
figure mentioned. · Зо far back as 1909 the information was 
made public that one of their metal lamps had burned for 5,880 
hours. 

< The question as to the length of life and maintenance of 
candle-power of the Ediswan lamps has had further light thrown 
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CuRVES OF EDISWAN METAL LAMPS. 


upon it by the series of independent tests on metal lamps 
recently carried out by the Westminster Electrical Testing 
Laboratory, of York-street, Westminster. 
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Four lamps made by each of 15 makers were tested, and were 

not specially selected for the purpose, but were ordinary com- 
mercial lamps of 25 c.p. made for use on 200 volts. The curves 
given, on p. 219. of the Ediswan lamps are of extreme interest, 
as it will be seen that not only were all these lamps still intact 
when taken off the test, but also that the candle-power of each 
lamp is represented as practically a straight line, showing that 
the light given initially was maintained throughout the run. 
' Wuch results taken in conjunction with the further facts that 
the tetal watts taken by the lamps and the watts per candle- 
power also remained practically constant throughout the run 
show that the Ediswan Co. had under-estimated rather than 
otherwise the general efficiency of their lamps. 


ON HEATING DEVICES. 


— — —— 


Progress in the construction of apparatus for electric cooking 
and heating has heen rapid enough of recent years to encourage 
the belief that the time is not far distant when the competition 
of gas in this field тау be more seriouslv challenged than at 
present. In the direction of electric cooking the most note- 
worthy advances have been made in the production of metal 
allovs from which special resistance materials could be built up. 
The modern tvpes of separate cooking utensils are fitted with 
strip resistances which are constantly exposed to the air, and 
which will resist both high temperatures and the action of the 
surrounding air. It is not necessary to embed such resistances 
in insulating. heat-conducting enamels because they will run 
satisfactorily without such protection. In contradistinction, 
there are also resistances in. wire form, which are enclosed in 
quartz tubes to exclude as much air as possible and which can 
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be raised to a red oreven white heat without fear of immediate 
breakage. 


Both these types of heater are doing much to popularise the 
use of electrical energy for cooking and heating purposes. They 
are, however, the result of the protracted labours of the modern 
metallurgist. After vears of research and experiment with 
nickel allovs he has produced а metal which will do what was 
at one time thought impossible— that is, resist extremely high 
temperatures and yet show no appreciable deterioration 
through oxidation. 


In dealing with metallic resistances, the mechanics of the 
electric heating device are. of course, greatly simplified. A 
resistance strip, for example. can be wrapped once round the 
vessel containing the liquid to be heated, the ends of strip are 
fitted with terminals, and the whole thing 1$ clamped against 
the utensil as tightly as possible. The item of repair 15 mexpen- 
sive and ridiculously simple. Again, the quartz tube idea 1s 
very flexible and adaptable to, most of the common kitchen 
utensils. The embedded resistance is probably more с 
thermally than the strip. but it lacks somewhat on the score 9 
accessibility. The same remark applies, onlv perhaps s 
greater extent, with the immersion heater, but here the е | 
ciency is something worth having. and, after all, the question | 
repair is not of such vital importance. Some thermal и 
сап be introduced to protect the element against the effect о 
dry heating, and with such a device the immersion heater 1s ап 
immediate success. 


We are apt to wonder when the limits of the metallurgists 
in the production of resistance alloys will be realised. ‘There 
are. of course, limits, though we do not think they are yet m 
sight. The next year or two should witness some rapid strides 
in this interesting field of research, and after that the work will 
perhaps be taken up by other hands. The idea embodied 1n 
Kryptol has yet to bear more practical fruit. 
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